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BBenenue

Bascnoe 3ameuanue: oannoe nocobue pazpabomano ona Maxima 5.13 (RC2). B
npeovioywux eepcusax Maxima mozym Obimb 0COOEHHOCMU 3ANUCU BbIPAICEHUL,
OMIUYHbIe OM YKA3AHHBIX 8 0aHHOM nocobuu. Hanpumep, 6 npedwvioywux eepcusx
Maxima Ha36anus BCMPOEHHbIX QYHKYUL OblIU  PecUCTNPOHE3ABUCUMBIMU, d
HayuHasa ¢ eepcuu 5.11 smo 6Owviio uzmeneno. Iloopobuee cm. pyKo80OCmeEo
noav3zoeameins 0Jis1 KOHKpemHuou gepcuu Maxima.

Maxima - nporpamma Juisl BBIIOJHEHUS MaTeMaTUYECKUX BBIYHUCICHUH,
CHUMBOJIBHBIX TMpeoOpa3oBaHuid U mocTpoeHus rpagukoB. C Kaxaod HOBOU
Bepcuell B Maxima MOsBISAIOTCS HOBbIE (YHKIIMOHAJIbHBIE BOZMOKHOCTH U BUIBI
penlaeMbIX 3a1ad.

CucreMa aHaJIUTHYECKHX BBIUMCIEHMM Maxima HaeadbHO MOAXOAUT Kak I
M3YYEHHUS IIKOJbHUKAMHU CTapIINX KJIACCOB, TAK M CTYJIEHTAMH, €ro MOTYT
UCIIOIb30BaTh MpodeccHoHaIbHbIE MAaTEMATHKU JJIi  IPOBEACHUS  CIOXKHBIX
pacYETOB U UCCIIEIOBAHUM.

OCHOBHBIMH MPEUMYIIIECTBAMHU MPOTPAMMBI SIBIISTFOTCS:

e BO3MOXKHOCTh CBOOOJHOTO HCHoOJb30BaHUs (Maxima OTHOCHUTCS K KJaccy
CBOOOJHBIX MPOrpamMM U pacrpocTpansercs Ha ocHoBe auieH3nu GNU);

¢ BO3MOXHOCTh (D)YHKIIMOHHUPOBaHUS MOA YyrpaBieHueM paznuunbix OC (B
yacTHOCTH Linux u Windows);

o HEOOJIBIION pa3Mep NporpamMmbl (IUCTPUOYTHMB 3aHMMaeT mnopsaka 23
MerabaiT, B yCTaHOBJICHHOM BHJIE€ CO BCEMH PaCIIMPEHUSMH MOTpeOyeTcs
okoso 80 merabair);

e IIMPOKHUH KJIACC peIIaeMbIX 3a/1a4;

e BO3MOXXHOCTb PaOOTBHl KaK B KOHCOJIbHOM BEPCHUHM IPOrpaMMbl, TaK U C
UCIIOJIb30BAaHUEM OJIHOTO u3 Tpaduueckux wuHTepdeiicop (xMaxima,
wxMaxima unm kak iarut (plug-in) k pegakropy TexMacs);

o pacumupenue wxMaxima (BXojsIiee B KOMILUIEKT MOCTaBKU) MPEAOCTABISET
MOJIb30BATENI0  YAOOHBI ¥ TMOHATHBIA UHTepdeiic, wu3baBIsieT oOT
HEOOXOJIMMOCTH H3y4aTb OCOOEHHOCTH BBOJA KOMaHJl Uil pELICHUS
TUIIOBBIX 3a/1ay;

o uHTep(elic MporpaMMbl Ha PyCCKOM SI3BIKE;

e HaJW4Me CHPABKU U MHCTPYKIHUI 1O paboTe ¢ mporpaMmoit (pycCcKOsI3bIYHON
BEPCUU CIPAaBKU HET, HO B ceTH VIHTepHET NpHUCYTCTBYET OO0JIbIIOE
KOJIMYECTBO CTaTel C MpUMepaMu MCIONb30BaHusa Maxima);

YcTraHoBKa M 3aI1yCK IPOrPpaMMbI



CkayaTh TOCIEIHIO BEPCHUI0 TIporpaMMmbl Bbl MoxeTe ¢ ee caiiTa B CeTU
Wntepuer:  http://maxima.sourceforge.net/. Pycckas  nokanmmzamusi — caiira:
http://maxima.sourceforge.net/ru/

PaccMoTpuM mpuiMep YCTaHOBKH MpPOTPaMMBI IO YNPaBICHUEM OINEPAMOHHON
cuctembl Windows XP. He 3a0yapre, 4to nnsi ycTaHOBKH Tmporpamm, Bawm
HE0OXOAMMBI TIpaBa AJMUHUCTpATOPa, €ciu Bain KoMIbloTep MOJKIIIOYEH K CeTU
WM TI0 KaKUM-TO MPUYMHAM TIpaBa Balleil y4eTHOU 3aITMCH OTPaHUYCHBI.

[Tonyyennsiii ¢aiin, Hanpumep maxima-5.12.99rc2.exe (pazmep ¢aiina okono 20
MerafaiT), SBISETCA WCIONHAEMbIM. J[7Is Havana yCTaHOBKH TPOTPaMMBbI
JI0CTaTOYHO Ha)XaTh HA HETO JBa pa3a MBIIIKOH.

Cpa3zy osIBUTCSI OKHO BbIOOpa JIOKaIu3auu (BHIOMPAEM PYCCKUMN S3BIK).

Bribe puTe A3hIK YCTAHOBHH ﬁl

BriGepTe ASLIK, KOTOPEIN AYIET MCAONE30EaH
E NpOLECCE YoTaHOBKM:

PyccrMi

[ 1]8 H OTrena ]

B crhemyromeM OKHE JXMEM «Janee», BHUMATEIbLHO YHTAeM JIMIICH3UOHHOE
COTJIAIlICHUEe, BHIOMpAEM «s MPUHUMAKO YCJIOBHS COTJIAIICHHUS» W CHOBA XKMEM
«aanee» (1Ba pasza).

] .
o YcTanoexa — Maxima

NuueHsuoHHoe CornamweHue " J
MowanyficTa, NpOYTHTE CASAYKILIYKD BHHYK HHPOPMALMID NEpa T, Kak. ..-I,F' !
MPOLOTHATE. L -

MosanyicT a, npoyTHTE cnegyiowes MleHsMoHHDE CornaweHKe, Bel gon#He
MPHHATE YCADEMA 3TOMD COMNAWEHHA NEPED TEM, KAk NPOLOIHHTE.

b axima iz dedicated ta the memory of Wiliam F. Schelter. On B October A
1998 illiam F. Scheler wasz formally notified that he could distribute

DOE-MACSYMMA upan termz of hiz chaooging, in particular the GHU General

Public License: <httpsdAaane, ma, utexras eduduzer s wks/madima-doe-auth, gif >

Schelter proceed to distnbute derived wark s under the GPL.

[ the formal natification a request wazs made that a paragraph *'should

be included in the GPL and should accompary other modifications,

enhancements or derivative warks of your program.” This paragraph iz

tranzcribed below in honor of that request, Like the preamble it does

nat farm part of the license. b

(%) A OPMHMMAID YCAOEHA COrNALIEHMA

{1 A He NPMHUMAHD YCADEMA COr NaLUEHMHA

< Hazan ” Hanee » ] [ OTreHa



http://maxima.sourceforge.net/
http://maxima.sourceforge.net/ru/

Bribupaem myTh yCTaHOBKH MPOTPaMMBbl (MOKHO OCTAaBUTH €T0 0€3 N3MEHEHHS).

AE] .
e’ Yetanoeka — Maxima

Bwifiop nanku YycraHoBEM "
B kakyw nanky Bel xoTTe yoTaHOEMTE M axima’
‘__J [Mporpararda yoraHoEWT Maxima B ciequLyn nanky.

Hasitaure «flanees, wmotel Npoaot#dTe. Ecnl Bl #oTUTe BRISPATE ApUYryk Nanky,
HaraTE ¢0530p:s.

[ Proram Fies'h asima5 12,352 | | O6sop..

TpefyeTcA Kak ruHKmYrd 71,0 MA cEoSogHOrD AWCKOB0ro NPOSTPAHCTES.

[ < Hazan “ Danee » ] [ OTrEHa ]

[lepexoanm K BHIOOPY yCTaHABIMBAEMBIX KOMIIOHEHT. M3 BCEro mepedncieHHOro
JUTSL HAC «JTUIITHUMEY ABISIOTCS [lakeTsl moaaepkku s36IkoB Maxima.

| ; =
&' YcraHoewa — Maxima E| O |@
Bwfiop KoMNOHEHTOBE
K.akKe KOMNOHEHTE QOM#HEl GBME YCTaHOENEHRI?
BrISepuTe KoMNOHEHTEI, KoTopele B bl R0THTE YCTAHOBMTE, CHUMMTE GakkM o
K.OMMNOHEHTOE, YCTAHABNMESTE KOTOpEIE He TpedyeTcA. Hammure «llanees, korna Bel
AY1ETE MOTOER! MPOLOTHMTE.
| BeIGopoyHas YoTaHoER.S w
[papuyeckad ofdonodka wiekd asima A8 Ma
[papuyeckaq ofonouk.a <kasima 2.3 M5
[ ] MakeTe nogaep#ky Askikoe M azina
[] Mcnanckums 1A ME
[ ] Mopryraneckus 35 M5
[] Epasunecrmia MopTyranscemi 3.8 Ma
Terywui Bpidop TReGYeT He teHee 78,9 MA Ha gucke.
[ < Hazan, ” Danee » ] [ OTrEHA ]

B crnenyronmx okHax HaMm OyJzieT MpeasioKeHO BbIOpATh, KyJia MOMENIaTh SPJIbIKU
JUTSE 3ammycKa mporpammbl (B MeHio «Ilyck», Ha paGouwnii cTon u T.1.).



3aBepIIaIIUM 3TanoM OyJEeT OKHO C MpEeUIOKEHUEM HayaTh ycTaHOBKY. [lo
OKOHYaHUH YCTAaHOBKH JKMEM «JIaJiee» U «3aBEPUIUTHY.

AE] .
e’ Yetanoeka — Maxima

BcEé rotoBo K YCcTaHOEKE "
[Mporpardrda YoTAHOEKKM FOTOEA HAYETE YCTaHoBRY b axima Ha Baw korneoTep. =l

H astitauTe «HoTaHoEMTE:, YO0kl NpOA0N#UTE, MW «Hasan: . ecnv Bel RoTuTe
MNPOCHGTPETE MM H3MMEHMTE ONUMH YCT SHOBK M,

Mank.a yoTaHoBkM: A
C:%Program FilesM arima-5.12. 992

T WM YCT AHOBKM;
BriGopoyHan ycTaHoEK.a

B eIfpaHHEIE KOMOOHEHT LI
Anpo kaxima ¢ WHTEpdeicat KorMaHIHON CTROKK
[pagudeckad ofonodka wikd asima
[patyeckan odonouka =M axima

Manka B meHo «Mycks:
b awima-5.12.99rc2 bl

< Hazan ]Eﬂémamsmt. | [ OTrEHa ]

] .
o YcTanoexa — Maxima

YecraHoBEa. .. " J
MaskanyicT a. NogokaWTe, Noka Maxima yeTaHoeuToA Ha B aw kornewoTep. I

Pacnakogka dakinoe. ..
C:%Program Fileshhkd axima-5.12 9928 ibsmaximahb. 12 39rc2hbinary-golmarinma, exe




] .
o' YcraHoeka — Maxima

Hugopmanun " J
MosanyicTa NPOYMTEETE CABQYKILLYID BEKHYK MHPOPMMALMID MNEPE] TEM, KaK, - !
MPOLOTHMHTE. k i

K.orna Bel AugeTe raToBsl NPOAOAKMTE UCTAHOBEY, HamkMKTe «anees.

Jto pain README. ”

HEQM4HEIE DaiNel, BKADYEHHEIE B 0aHHBIN .IJ.HCTI:IHﬁ':ITHB

AucTpuayTe Maxima gna Windows BrRANYaET pAD AEOHYHER
HEHN0E M3 ApYriE CEOSOAHEI NParpakkHbl NPOEKTOE,
K.OTOpRIE TOME Ga3HPYTCA Ha Sourceforge.

goc:

gro.exe, ool ewe W 0alingl B NogaHperTopHas
libdgec-lib W inchide! vs mingw BepoUM goc.
HM gocTynHe! Ha hitp: A/prdownloads. sf net/minguw. "

i YcTanosna — Maxima E|§| |g|

JaBepuweHke MacTepa yCTaHOBKM
Maxima

MNporpararaa b axima ycraHoeneHa Ha Baw komneoTep.
MpUAOHEHME MOKHD SANYCTHTE C NOMOL B
COOTESTCTEYHLWEND SHAYKS,

Hamtaure «3aEepUWTE:, YOkl BEIFTI M3 Nporpardtsl
YCT AHOEK .

¢ Hasan ]Eﬂéasepmum:.

HNurepdeiic wxMaxima

Jns  ymoOGctBa paboThl cpasy oOpatumcsa K TpadudeckoMy uHTepdeicy
wxMaxima, T.K. OH SBIsETCS HamOoliee IPYKECTBEHHBIM JJIsi HAYMHAIOIINX
MIOJTb30BATENICH CUCTEMBI.



= wxhaxima 0.7.3[ He coxpaHeHo™ ]

darin Mpaeka Maxima YpaeHenwAa Anrefpa  AHanwz  ¥npoctwTe [padmkd  YMCNEHHBIE BEHKCIEHMA  (omowe

SH &&F OD#% @ 6

/* —

wxMaxima O.7.53 http://wxanaxima.sourceforge.net

Maxima 5.12.%%rc? http://maxima.sourceforge.net

Uzing Lisp GWNU Common Lisp (&CL) &GCL 2.6.8 (aka &GCL)

Distributed under the GWU Puklic License. See the file COPYING.
Dedicated to the memory of William Schelter.

This 15 a development version of Maxima. The function bug report()

provides bug reporting information.

(%11) (m+3)/2;

x+3
(5ol)

2

(%12) =in(%pi):

(%0z2) 0

(%13) w
BEO: |
[ ¥NpocTHTE ][ YMPOCTHTE (pal. ) ” PIKTOPHIOEATE ][ PackpbiTe ][ PEWHTL. ., ” Ipadme 200, ]
[ ¥NpOCTHTE (TPHE.) ][ PackpeiTe (TpHr) ][ MpHEECTH (TR, ) ][ 1. dhopra ][ Pewnte O4%... ][ Mpadw 30... ]

[OTOBS K BEOAY

I[OCTOI/IHCTBaMI/I wxMaxima SBJISIOTCS:

® BO3MOXXHOCTH Ipa(uecKoro BbiBoia (GopMyI1

BeiBoa ¢popmyabsl B xXMaxima BeiBoa ¢popmyabsl B wxMaxima
(TeKCTOBBIN PeKUM) (rpaduyeckuii pexum)
(8151 (xt332S 0734y (315)  (=+3) 72/ (7/3+y) ;
z
x4 3 (x+3)°
Y11 P (505) ——
7 —
¥ t+o- ¥ i

($i7) integrave (x/six(x)x); (%18) integrate(x/siz(x),=):

oy
(506] —dx

Six(x]

{%07) T ——m—mm dx




® VIPONIICHHBI BBOJ HauOOJEe YACTO HUCMHOJb3yeMbIX (yHKIUMA (uepes
JTMAJIOTOBBIE OKHA), a HE HA0OP KOMaH/I, KaK B Kjaccuuecko Maxima.

e pa3jclicHWE OKHAa BBOJIa JIAHHBIX M OO0JACTH BBIBOJA PE3yJbTaTOB (B
Kjlaccuuecko Maxima »tu  oOilactd OObeOWHEHBI, W BBOJ KOMAaH]I
IIPOMCXOJIUT B €IMHOM paboyveit 00JacTH ¢ MOTyUYCHHBIMH PE3yIbTaTaMH).

Paccmotpum pabodee okHO nporpammsl. CBEpXy BHU3 PacloOJIaratoTCs: TEKCTOBOE
MEHIO IPOTPaMMBI — IOCTYI K OCHOBHBIM (DYHKIIMSIM U HACTPOHKaM MPOrpPaMMBI.

B TekcroBoM MeH0 wxMaxima HaxoAATcs (DYHKIUM OJs PelieHHst OO0JIbIIOTrO
KOJIMYECTBA THIIOBBIX MaTeMaTUYECKUX 3a7ad, pasJeleHHble [0 TIpynmnam:
ypaBHEeHUs, anredpa, aHalu3, YNPOCTUTb, TpadUKH, UYHUCICHHBIE BBIYUCICHUS.
BBoa kxomaHn uepe3 IMaioroBble OKHA YIPOLIAET paboTy C MpOorpamMMmoin s
HOBUUYKOB. Hanpumep, nyHkT MeH0 AHanuz/MHTerpupoBath MO3BOJISET
BBIUMCIIUTD ONPEECIICHHBIN NI HEONPEIEICHHbII UHTErpal:

WHTe rpHpoBath E|
Humeepuposamo
MHTerpHpoBaTe: |3 *=+5/ %

N0 NEpEMEHHOR: | X
[ onpeAsneHHoe HHTErPHPOBSHHE

K3

METOA:

[ I, i [ COITMEHS ]

Ilocne BBOJa H€O6XO,Z[I/IMBIX mapaMeTpoB, B pa6oqu OKHC Mbl YBUJIHUM KOMAaHAY U
PE3YJIbTAaT BBIYHUCICHUA:

{%11) integrate (3*x+5/%, =H);

32:2

(%o0l) S logl(x)t .

Hwxe pacmonaraercs rpaduveckoe MEHIO — HauOoliee 9acTO HCIOJb3yeMbIe
byHKIUU 111 paboThI ¢ daiiyiaMu: OTKPBITh / COXPAHUTH / TIeYaTh JAHHBIX, a TAKKE
GyHKIMA TIpaBKU — KOMUPOBATh / yAalWTh / BCTaBUTh TEKCT W JPYrue, 3aTeM
PacroioKEHO OKHO BBIBOJIa PE3YyJIbTATOB PACUETOB, MMOJI€ BBOJA KOMAH]l U KHOTIKU



JOCTyNa K 4acTO MCHOJb3yeMbIM (DYHKIUSM pacdyeToB (YHpPOIICHHE BBIPAKECHHUS,
pacKpbITHE CKOOOK, MOCTpoeHue rpaduka GyHKIUU(Hii) u ap.).

[Ipy HanucaHuu NOANPOrpaMM M JJIMHHBIX KOMAaHJ Ha)KMHUTE€ HAa KHOIKY
(MHOTOCTPOYHBIN BBOJ), KOTOpas pacrojiaraercs ciieBa OT OKHAa BBOJAA KOMaH/.

Beog wxMaxima

integrate (3*%x+5/%, )

0.4 OTHEHA
— e

IIpn ucnonwszoBanuu wuHTepdeiica wxMaxima, Bbsl MOXeTe BBIIEIUTh B OKHE
BBIBOJIa PE3yJbTATOB HEOOXOAMMYIO (OpPMYTy M BBI3BaB KOHTEKCTHOE MEHIO
NpaBOi KHOTKOW MBI CKONMHUPOBAThH JII0OyI0 (GOpMylly B TEKCTOBOM BHJE, B
dopmare TEX wmnm B Bume rpaduueckoro u3o0pakeHHs, IJs MOCIETyIOIIei
BCTaBKH B KaKOW-JIMOO JJOKYMEHT.

(%$11) Tintegrate (x¥*x+3%*x+7,x2,-5,5);
5

(201) X +3x+7 4

FonvpoeaTe
HonHpoBaTE TEKCT
HonmpoeaTe Tex

KonHpoBaTe MoOpaseHHe

(%512 B 4MCno © NNaEaHLLER TOYKORA

FeWnTE ...
PEWMTE YHCNEHHD ...

YMpoCTHTE BEIPa%EHHE
PEKTOPHE0EATE BEIPAHKEHHE
PackpeITE BRIpasEHHE
MoACTIEHTE ..

MHTerpHpoEaTe ...
AnbtepeHUMpOEaTE ...

Mpadwr 200 ...
Mpad 300 ...

Taxke B KOHTEKCTHOM MEHIO, IpU BBIOOpE pe3yJibTaTa BbluMcieHUs, Bam Oyner
NPEMIOKEH Psii ONEpalvii ¢ BHIOPaHHBIM BBIPAKEHUEM (HAaIpHUMeEp, YIPOILEHHUE,
packpeITHE CKOOOK, MHTErpUPOBaHUE, TUPPEPEHIIUPOBAHUE U IP.).



BBoa npocreiimux komana B wxMaxima

Bce komanasl BBogsTcs B nojie BBO/I, pa3zaenureneM KoMaH]1 SIBJISIETCS CUMBOI
(Touka c 3amsToil). [lociae BBoJa KOMaHbl HEOOXOAMMO HaxkaTh KiaBuinry Enter
uisi ee 00pabOTKM W BbIBOJA pe3yibTaTa. B paHHux Bepcusax Maxima u
HEKOTOPBIX €e 000J0uKax (HarmpuMep, xXMaxima) HaJIMuue TOUKH C 3aIATON MOoCIIe
KOKJIOW KOMaHIbl cTporo ob0s3arenbHo. [loaToMy aBTOp HACTOATEIBHO
PEKOMEHAYET JI00aBIIATH ; TOCIIC KaXKI0M KOMaH/IbI.

B cmyuae, xorma BeIpakeHHE Hag0 OTOOpPa3UTh, a HE BBIYUCIUTH, MEPE] HUM
HEOOXOJMMO TIOCTaBUTh 3HAK ° (oxuWHapHas KaBbluka). Ho »STOT MeTonm He
paboTaeT, KOrja BBIpAKEHHE HMEET SBHOE 3HAaY€HUE, HAIpHUMEp, BBIPAKCHHE
sin(7r) 3aMeHsIeTCsl HAa 3HAUYCHHUE PaBHOE HYJIIO.

(%$134) integrate (x*x+3,:2);

3
H

(Fo3d) T+3 X

{%$135) Tintegrate (x*x+3,x);
(3035) |x®+3 dx

O0o3HauYeHHe KOMAH/ U Pe3yJIbTATOB BbIYMCJICHUM

(3111 x=:3;
(Zol) 3
($i2) v:10;
(5o2) 10
(%13) =/vi
3
(2a3) —

10

[locme BBOJIA, KaXJIOW KOMAaHAE IPUCBAUBACTCS MOPAAKOBBIA Homep. Ha

NPUBEJICHHOM BBIIIE PUCYHKE, BBEJICHHBbIE KOMaHJbl HUMEIOT HoMmepa 1-3 wu

ob6o3Hauatorcst cooTBeTcTBEHHO (%il), (%i2), (%13). PesynmpraT BBIUMCICHUS
(1352

TaKkK€ UMeEET MOpANKOBBIN HoMmep, Hampumep (%ol), (%02) u T.a. I'me “17 —
COKpallleHHe OT aHTJI. input (BBOJ), a ““0” — aHIJI. output (BBIBO).

DTOT MEXaHU3M TO03BOJISIET M30€KaTh B MOCICIYIONUX BBEIYHCICHUS TOBTOPEHUS
MOJIHOM 3alliCH y>K€ BBIMOTHEHHBIX KOMaHbl, Hampumep (%il)+(%i2) Oyner
03Ha4aTh J00aBJICHHE K BHIPAKCHHUIO TEPBON KOMAaHIbI — BBIPAKEHHUS BTOPOH U



MOCJIEYIOIIETO BBIYMCICHHS pe3yibTaTa. TakKe MOXKHO HCIIONB30BaTh U HOMEpPA
pe3ynbTaToB BeIUMCIeHuH, Hanpumep (%01)*(%02).

Jms  mocnegHed  BBIIOJHEHHOM KOMaHABI B Maxima ecTh CIEIHUAIbHOC
oOo3HaueHue - %.

IIpumep: BoruuciauTes 3HaUeHUE TPOU3BOIHON (DYHKITUU

i
}f'lix}:xz +—
p-4

B TOYKE X=1.

(%14 diff (z"2+1/=,=);

1
(04) 2 x-—
z

X

(%151 (%04d),x=1;
rsoby 1

I/ICHOJIb3yeMI)Ie 0003HaYeHUA AJIA BBOJAa KOMaH/
BBoa unciaoBoii uHGopmManmu.

[IpaBuna BBOAa ymcen B Maxima TOYHO TakHe, KaK M JJII MHOTHUX JPYTHX
no1o0HbIX nporpamm. Llenas u qpoOHAast 4acTh JECATUYHBIX IpoOeil pa3aenstoTcs
CHUMBOJIOM Touka. Ilepen oTpuLlaTeIbHBIMH YHCIAMHU CTABUTCS 3HAK MUHYC.
YucnuTenb W 3HaMEHaTellb OOBIKHOBEHHBIX ApoOed paszaenseTcss Mpu MOMOIIH
cuMBoJIa / (MpsAMOM CJIdI).

OOpaTtuTe BHUMaHUE, YTO €CJIM B PE3yJbTaTe BHITIOJHEHUS ONEPAUU TOTydaeTCs
HEKOTOPOE CHMBOJBHOE BBIPXKEHHE, a HEOOXOAWMO TMONYYHTh KOHKPETHOE
YHCIIOBOE 3HAYCHHE B BHUJIC JACCITHYHOW TPOOH, TO PEIIMTH ATy 3a/ady MO3BOJIUT
IpUMEHEHUE omeparopa numer. B 4YacTHOCTM OH TMO3BOJISET MEpPEeUTH OT
OOBIKHOBEHHBIX JIp00OEH K IECATUYHBIM.

(%i48) 3/7+5/3;
44

(%0d46) —
21

(%1477 3/7+45/3, numer;
(od47) 2.095238025233095

ApudmMerndeckue onepanum



O6o3HaueHne apupMETHUSCKUX omepanuii B Maxima HUYEM HE OTIWYaeTCs
OT KJIACCHYECKOTO TpeCTaBieHus: + , - , * | /. Bo3BeneHue B CTENEHb MOYKHO
0003Ha4YaTh HECKOJILKUMH criocobamu: » , " | ** [I3BrneueHre KOpHS CTENECHH n
3alMChIBaeM, KakK CTeleHb 1/n. BBemeM eme oOIHY TOJE3HYIO OIEpaIyio -
HaxoXJIeHue ¢akTopuaia yucia. ITa omneparus 0003HAYaeTCs BOCKIUIATEIbHBIM
3HaKOM, Hampumep S!.

Jis yBenWYeHHWs] MPUOPUTETA OMNEpalud, KaKk U B MaTEMaTHKE, HCIOJB3YIOTCS
KpyTJible CKOOKH: ().

Koncranrnl

B Maxima mist ynoOcTBa BBIUKMCIEHUM €CTh PsiJi BCTPOCHHBIX KOHCTAaHT, CaMble
pacnpocTpaHEHHbIE U3 HUX [TOKA3aHbl B CIEAYIOLIEH Ta0IuIIe:

HazBauue O0o3Ha4eHHe
cieBa (B OTHOIICHUU MPEJIEIIOB) minus
crpasa (B OTHOIICHUH MPEJIEIOB) plus
+00 (TUTFOC OECKOHEYHOCTB) inf
-0 (MUHYC O€CKOHEYHOCTB) minf
KommiekcHasi 66CKOHEYHOCTh infinity
7t (uucno [1u) %opi
¢ (PKCIIOHEHTA) %e
MuunMmas equHuIA (""ITL ) Vol
Hcrtuna true
Jloxb false
3onotoe ceuenue (1 + sqrt(5))/2 %phi

IlepeMmeHHbIe

Jnst  XpaHeHUs  pe3yJIbTaTOB  MPOMEXKYTOUYHBIX  PACYeTOB  MPUMEHSIOTCA
nepeMeHHble. 3aMeTUM, YTO TMpPU BBOJE HA3BaHUWU IMEPEMEHHBIX, (YHKIUN U
KOHCTAaHT Ba)XX€H peructp OyKB, TaKk NEpeMeHHble X U X 3TO JBE pa3HbIe
NIEpEMEHHBIE.

IIpucBanBaHMe 3HAYEHHsI IEPEMEHHON OCYIIECTBISIETCS C HMCIIOJIb30BAaHUEM
CUMBOJIA: (IBOETOYHE), HAIPUMED X:5.

Ecmm HeoOXoaumoO yAaluTh 3HAYCHHE TMEPEMEHHOW (OYHCTHTH €€), TO
npuMensiercst meto kill:

kill(x) — ynanuts 3HaueHHE NEPEMEHHOM X;
kill(all) — ynanuts 3HaueHHs BCEX UCIIOIB3YEMBIX paHee ePEMEHHBIX.




($118) x:5;

r¥0l18) 5
(%5119) =x=:
(¥0l19) 5

(51200 kill (=) ;
(2o20) done

(5121) x=:
rEozl)

MartemaTnueckue QyHKIUU

B Maxima umeeTcsi J0CTaTOYHO OOJIbLION HAOOP BCTPOEHHBIX MaTEMaTUYECKHUX
¢ynkuuid. Bot HeKoTopble U3 HUX:

e TpUTOHOMETpHUYECKHEe (PyHKIMU: sin (CMHYC), cOs (KOCHHYC), tan(TaHTEHC),
cot (KOTaHT€HC);

o oOpaTHBIE TpPUTOHOMETpUYECKHEe (yHKIMHU: asin (apKCHHYC), acos
(apkkocuHyc), atan (apKTaHreHc), acot (ApKKOTaHT€HC);

« sec (cekoHc, sec X = 1/cos X), csc (KOCEKOHC, ¢sc X = 1/sin X);

o sinh (runepOoynueckuii cunHyc), cosh (rumepOonmyeckuii KocuHyc), tanh
(runepOonuyeckuii TaHreHc), coth (rumepOosiMueckuil KOTaHTreHC), sech
(runepOonuyeckuit cexkanc), cosh (runepOoIudYecKuii KOCEKaHC);

o log (HatypanbHbIil Torapudm);

o sqrt (KkBapaTHBIN KOPEHb);

o mod (ocTaToK OT JieNeHus ),

o abs (Moxyb);

o min(xl,...,xn) u max(xl,...,xn) — HaXOXJIEHHE MHUHUMAIBHOTO U
MaKCUMAaJIbHOTO 3HAYEHHUS B CIIUCKE apTyMEHTOB;
o sign (ompenmensieT 3HAK AapryMeHTa: poOS — TIOJOXKHUTEIbHBIH, neg —

OTpULIATEIBHBIN, pPNZ — HE ONPEEIIECH, ZEr0 — 3HAYEHHUE PABHO HYJIIO);

IIpaBuiio 3anucu GyHKUMI

Jnst 3anucu QyHKIMM HEOOXOJMMO YKa3aTh €€ Ha3BaHUE, a 3aTeM, B KPYTJIbIX
CKOOKax 3amMcaTh 4epe3 3alaTyl0 3HadeHUs apryMeHToB. Eciu 3HaueHuem
aprymMeHTa SBJIIETCS CIMCOK, TO OH 3aKJIO4YaeTcs B KBaJpaTHbIE CKOOKH, a
3JIEMEHTHI CIIMCKA TAKXKE Pa3CIISIFOTCS 3aMAThIMH.



HHpumep:

sin(x);

integrate(sin(x),X,-5,5);
plot2d([sin(x)+3,cos(X)],[x,-%pi,%pi],[y,-5,5]);
Hoab30BaTesbcKkue PyHKUUH

[Tonp30BaTenp MOXKET 3amaTh coOCTBeHHbIE GYyHKIUH. [lns sToro cHavana
yKa3bIBAaeTCs Ha3BaHWE (YHKIHMHA, B CKOOKax TIEPEUYHCISIOTCS Ha3BaHUs
apryMEHTOB, IOCJIC 3HAKOB := (JIBOGTOYWE W PABHO) CIEAYET ONMMCaHUE (PYHKIIHUH.
[Tocme 3amaHus TONMB30BATENbCKas (DYHKIMS BBI3BIBACTCSA TOYHO TaK, KaK H
BCTpOeHHbIE (PyHKITMKM Maxima.

Hpumep:

(%51id4) f(x):=x2"2;

(2044) Fix):=x°

(%145) f£(3+7);
r%¥o0d5) 100

HyXHO TOMHHTB, YTO HE CIEAyeT HCIOJb30BaTh ISl (YHKIUN Ha3BaHHS,
3ape3epBUPOBAHHBIE I BCTPOCHHBIX (hyHKIMI Maxima.

IlepeBoa CJI0:KHBIX BBHIPAKEHUH B JIMUHEHHYIO (DOPMY 3aIUCH

OnHUM M3 caMbIX CIIOKHBIX 3aHATHHI JUIsl HAUMHAKOUIUMX IMOJIb30BATENIEH CUCTEMBI
Maxima sIBJIsIeTCsl 3aIUCh CIOXKHBIX BBIPAXKEHUM, COIEpkKAIINX CTENEHHU, ApodU U
JIpyrue KOHCTPYKIIMHU, B JIMHEWHOW Qopme (B TEKCTOBOW (opme 3ammcu, mpu
oMot ASCII cuMBOJIOB, B OJTHY CTPOKY).

st oOnerdyeHuss JTaHHOTO TIPOIlecca MOXHO JaTh HECKOJIbKO PEKOMEHIAIi
(OCHOBaHBI Ha MHOTOJICTHEM ONBITC TMpernoAaBaHus Maxima CcTyAeHTaM |
IIKOJIbHUKaM )

e He 3a0pIBaiiTe CcTaBUTh 3HAK YMHOXeHusa! B marematuke yaBoeHHOE
3HAUYCHHUE MEPEMEHHON X MOXKET OBITh 3allMCaHO B BUJE 2X, HO B Maxima
3TO JOJKHO BBIMJISAECTH KaK 2*X.

e B ciaydae comMHEHUs BCeraa Jydlle MOCTaBUTh «JIUIIHUEY, TOTOJHUTEIbHbBIC
CKOOKH. YncnuTenb M 3HAMEHATENb BBIPAKEHUS JIydIlle BCEria 3aKIouaTh B
ckoOku. Taxke mpu BO3BEACHUM B CTENEHb BBIPAKEHUE U CTEMEHb JyUllle
Bcerja OpaTh B CKOOKH.



[Ipumep:

MaremaTtuueckas 3anuch | JIMHEHHas 3anmuch BBIPAKCHUA

x4+ 2

V-7

(x+2)/(y-7)

2 (x+3)**(2*y)

@OyHKIUS HE CYUIECTBYET OTAEIBHO OT CBOMX apryMEHTOB (€Clid TaKOBbIE
umetrores). [loaTomy, HanpuMep, TpU BO3BEJICHUU B CTENEHb, MOKHO B3SITh
BCIO (YHKIHMIO C apryMeHTaMHd B CKOOKHM, a IIOTOM YK€ BO3BOJHTH
MOJIYYCHHYI0 KOHCTPYKIIMIO B HYXXKHYIO CTerneHb: (sin(x))**2 Ouenp 4acto
MOJIB30BATENIM TBITAIOTCS BO3BECTU B CTENEHb TOJILKO Ha3BaHWE (YHKIIWU,
3a0bIBasi PO apryMEHTHI: SIn**2(X) — 3T0 HEe MPaBUIIBHO!

Taxxe MOMHUTE, YTO apryMEHTHI (DYHKIIMHU 3alMCHIBAIOTCS B CKOOKaX, 4epes
3ansaTyto. Hemomyctuma 3amuck QyHkuum sin(2*x) B Bume sin*2*x wiam
sin2x. CHayaJila HanuIIUTe Ha3BaHUE (PYHKIMH, 3aTEM MOCTABbTE MOCIIEC HEE
NyCThle CKOOKH, M TOJIbKO IMOTOM, B 3THUX CKOOKax, HAMMIIUTE BCE €€
apryMEeHTBI, pa3jensis HuX 3anarbiMu. HUKakux KOHCTPYKUMH MEXIy
Ha3BaHUEM (QYHKIHMU U OTKPBIBAIOUIEHCS CKOOKOM OBITh HE JOJIAKHO!

B cnyuae 3amMcu CIIO)KHOTO BBIpaKEHHUSI pa30eilTe ero Ha HECKOJIbKO
OPOCTBIX COCTaBIIAIOMIMX, BBEAUTE HUX MO OTAEIBHOCTH, a 3aTeM
00BEIMHUTE, UCIIONb3YSl PACCMOTPEHHBIE paHee 0003HAUYEHMS BBEIECHHBIX
KOMaH/I.

Ipumep:

Heo6xo1uMo BBECTH Clieayrolee BhIpaKEeHUE:

¥
(v -5 x+2)

-7

JlaHHOE BBIpa)KE€HNE MOYKHO Pa3/IeUTh HAa 3 YacCTH, 3alIMCaTh UX 110 OTAEIBHOCTH U
3aT€M COEMHUB, UCIIOJb3Ysl PE3YJIbTAThl IPOMEKYTOYHBIX PACUETOB




(%1300 3/7-u;

(%030) ——x

(3i31) wv-5*n+2;
(3031) y-5x+2

(%132) 3/ (z-7);

3
[E03Z)

-7

($133) (%130)/ (3$131)** (%132);

3

— =X

5
15033

3

¥ -7
[wv—-5Sx+2)

Pemienue 3a1a4 3j1eMeHTAPHON MAaTEeMATHKH

K TakuMm 3agayamM MOXKHO OTHECTH BBIYMCIEHHE M  IpeoOpa3oBaHUE
apu(QMETUYECKUX BBIpAXKEHUI, MOCTpoeHHe TpaduKoB (QYHKUUH, peuieHue
YPaBHEHUH U CUCTEM alreOpandeckux ypaBHEHUH.

PaccmoTpum psizt osie3HbIX (YHKITHIA:

assume - BBOJl orpaHnucHuil u forget - cHsTHEe OrpaHUYEHUN



(%1200 s=grt(=x"2);
(3020) |x|

(%121) ags=ume (x<0) ;
(2021) fx<0]

(%$122) s=sqrt(x*2);
(3022) —x

($123) forget (x<0);
(%0231 [x-=-07F

(%1241 =grt(=x"2);
(3024) |x|

divide - HaxoX/I€HHME YAaCTHOTO M OCTaTKa OT JEJICHUS OJHOTO MHOrOWIeHa Ha
IpyTrou

(%110) divide (x"3-2,=2-1);

(30107 [x®+x+1,-17

IlepBbIii 27IEMEHT IOJIYYEHHOIO MacCUBa — YaCTHOE, BTOPOM — OCTATOK OT
JETICHUS.

factor - paznoxxeHre Ha MHOKUTEIN
(51197 factori{a*z"2+a*xztal;

($019) a(x2-+x-+1)

(%1207 facteori{xz"24+42*x+1);

($020) (x + 1)°

expand - packpbITHEe CKOOOK

(%319) expand((243*%x)* (3*y+5%x) ) ;

(209) 9xy+6y+15x°+10x

gcd - HanOoNbIINK OOUTUH AENTUTENh MHOTOUYJICHOB



(%111) geod(xz*3-1, =*2-1, =-1);
r30ll) x-1

ratsimp — yIpoIieHue BbIpaKeHUs

(31127 a/ (5*x)1+b/=-cof =;

c b 3
($012) ——+—+—0

¥ x 5«x

(%113) ratsimpia’ (5*x)+b/x-c/x);
Se-5hbh-2a
(%cl3d) —mMmm
S=x
partfrac — npeoOpazoBaTh B MPOCTHIC IPOOH 110 3aJaHHOU ITePEMEHHOM
[TycTh T1aHO BBIpa)KCHHE

X

3 Z
¥ +4x +5x+2

(%131) partfrac(-x/ (x"3+4*x"24+5%24+2), 2) ;

2 2 1
(Fo3l) - +
X+ 2 x+ 1

[ + 1:|2

trigsimp - TPUrOHOMETPUUECKOE YIIPOLIEHUE

(%143 tan(x)*zec(x)*2+({l-=ini=x)"2)*co=s (x)) fcos ()2

, 1-sintx)”

(%0431 sec(x) tan(x)t—
coslx)

(%$144) trigsimp(%):

sinlzx)+ cosixl4

(%od4d)

cosix]a

trigexpand (TpUrOHOMETPUYECKOE PACKPBITHE CKOOOK) - HCHOJB3YeT (OpMYIIbl
npeoOpa3oBaHus CyMM JABYX YIJIOB JJisl PEJCTABICHUSI BBEJCHHOTO BHIPAXKECHUS B
KaKk MOXXHO Oojiee TpPOCTOM BHJIe — IJIe B Ka4eCTBE apryMeHTa TOJIBKO OJIHa
nepeMeHHast



(%125) trigexpand(sin(ut+v)*cos(u)~3);

(%0250 cos(ujS( cos{iulsinivitsiniulcos(v])

trigreduce (npuBenenue TPUTOHOMETPHUUECKOE) - npeobpaszyer
TPUTOHOMETPUUECKOE BBIPAKEHHE K CYMME D3JIEMEHTOB, KaXKIblii M3 KOTOPBIX
COJIEPKUT TOJBKO Sin WK COS

(%$126A) trigreduce (sin(u+v)*cos (u)"3);

sinflvr+dultasiniv-2u)l I ainlv+ul+dasiniv)

LEoZA) +
=] =]

HaxoxaeHue KopHell ypaBHEHUH U CHCTEM aJire0pandecKux ypaBHeHHU

solve - pemieHde anreOpanyeckux ypaBHEHUH M HMX CHUCTeM (B KadyecTBe
napamMeTpoB B MEPBbIX KBaJpPAaTHBIX CKOOKAaX YKa3bIBAETCS CIUCOK YpaBHEHUU
yepes 3aIaTyr0, BO-BTOPbIX - CIIUCOK MEPEMEHHBIX, Yepe3 3aIATYIO)

(%1271 solve ([=+y=0,x2-v=31, [=,v]);
3 3
(%027 {{x:;ry:_;jj

B ciyyae mMHOXecTBa pellleHHN Y TPUTOHOMETPUYECKUX YPAaBHEHUM BBIJIAETCA
COOTBETCTBYIOIIIEE COOOIIEHUE TOJIBKO U OJIHO U3 PEIICHUM

(%128 solwve([=iniz)=0],[x]);
‘solwve' 15 using arc—trig functions to get 2 solution.

Some solutions will be lost.

(%0Z8) [x=07]

Takxxe Maxima 1mo3BoJisieT HaX0IUTh KOMIUIEKCHbIE KOPHU

(%3129 zolwve ([=x"2+x+1=07, [x]):

NEN T NET
[(Foz9) {x=—T, X:f‘i

IHocTpoenue rpaduxoB pyHKIMH

B Maxima umeeTcsi HECKOJIBKO albTEPHATUBHBIX OMOIMOTEK i OTOOpasKeHUs
rpa¢pukoB (pyHKIMNA, HAOOPOB TOYEK, TPEXMEPHBIX TeJ, TPAIUCHTOB U T.JI.
PaccmMoTpuM HecKolbKO HpUMEpPOB MocTpoeHust rpadukos. Ilo ymomuanuto
ucnonb3yercst ouonmoreka Plot, kotopas u Oyzaer paccmorpena Hike. Taxke mis
pelIeHUs HEKOTOPHIX 3aJad PEKOMEHIYETCS O3HAKOMHTHCS C BO3MOXKHOCTSMHU
oubnuoreku Draw (cM. cripaBouHyto cucteMy Maxima).



Cpa3zy CTOUT OTMETHUTh, UTO MPHU MOCTPOCHUH IpadrKa CTOUT 0OpaIaTh BHUMaHUE
Ha MacmTa® neneHud nmo ocaMm. M, ecnu, BMECTO OKHUIAEMON OKPYKHOCTH, MbI
YBUJIUM BJUIMIIC, TO, CKOPEE BCErO 3TO MPOU3O0ILIO UMEHHO U3-3a HECOOTBETCTBUSA
MaciTada JeJIEHUI O OCSIM.

Ilpumep 1. [IBymepnsiii rpaduk. Ha rpaduke mokaszaHbl TpU 3aBUCUMOCTH.
I'paduk moctpoen ¢ wucnonb3zoBanueMm ¢yHkuuu plot2d. IlepBwiii aprymeHT —
CIIUCOK (PYHKIIMH, BTOPOU U TPETUN — OTPAHUUYCHHUSI TIO OCAM KOOpJUHAT. TpeTuii
apryMeHT fBJIsieTcsl HeoOs13aTenbHbIM. Ecii ero He ykaszaTh — OH OyneT nogoOpaH
aBTOMAaTUYECKHU.

(%511
plotZ2di[z2ini2*x),sinix),2%=z1in{x) ], [=, -%pi, $pil, [v,-3,3]);

3 T

sin(2*») —
sin(x)

2*sin(x) —

3 2 1 0 1 2 3
X
IIpumep 2. [Toctpoenue rpadukoB PyHKIUMN, 3aJaHHBIX [TAPAMETPUUECKH.

[TpuBenem npumep nocTpoeHus rpaguka PyHKIUMU C 3aBUCUMOCTBIO, 3aIaHHON
napamMeTpUUYECKHU:

(%i31) plot2d ([parametric, cos(t), sin(t), [t,-%pi,%pi], [nticks,80]], [x, -4/3, 4/3));

[TapameTp nticks,80 yka3bIBa€T CKOJBKO OMNOPHBIX TOYEK HCIONb3YETCS s
noctpoerus rpaduxka. B maHHOM mpumepe, NpU 3HAYCHUH 4 TOIYYUM
TPEyTOJIbHUK, IPH 3HAYCHUH 5 — YETHIPEXYTOJIbHUK U T.I.



08

06

sin(t)

0.2 |

04 |

-1 -0.5 0 0.5 1

cos(t)

IIpumep 3. [loctpoenue rpadhukoB PyHKIUN B MOJISIPHBIX KOOPAUHATAX.
Ha nepBom stane HeoOXoauMo 3aAaTh PYHKIHUIO JIJIsl TOCTPOESHUS TpaduKoB B
MOJISIPHBIX KOOPAWHATAX.

(%i11) plot_polar(expr,range):=block([theta_var: range[1]],plot2d(
['parametric,cos(theta_var)*expr, sin(theta_var)*expr,range,[nticks,80]]))

Tenepp 1 TOCTPOCHHS YT HEOOXOIUMO BBECTH

($112) plot polar(l, [t,0,%pil);

sin(t)

-1 -0.5 0 0.5 1

cos(t)
HpI/IBeILeM €IIC OAWH IPUMEP IMOCTPOCHUA Fpa(bI/IKa B ITIOJIAPHBIX KOOpAMWHATAaXx. Ha

9TOT pa3 At GyHKIUH sin(t)+2*cos(2*t).



(%11%) plot polar(sin(t)+2*co=s (2*t), [t, 0, $pil);

B pe3ynbTaTe noiayduM cieayrollee n300paxkeHue:

0.8

0.6

04

02

ot

0.2 [

sin(t)*(2*cos(2*t)+sin(t))

-04

-06 |

-0.8 |

-1
-2.5 -2 -15 -1 -0.5 0 0.5 1 15 2

cos(t)*(2*cos(2*t)+sin(t))

(%158) plot peolar(2*=in(2*t), [t,0,2%%pi]);:

2

2*cos(t)*sin(2*t), 2*sin(t)*sin(2*) —

15+

-2 -15 -1 -0.5 0 0.5 1 15

IIpumep 4. Iloctpoenue rpaduka 1Mo ToUKaM.
3agaauM KOOpAMHATHI KaK JIBa MACCUBa 3HAYECHUH (B IEPBOM KOOPAUHATHI X
TOYEK, BO BTOPOM — KOOPJIUHATHI Y):



(%121) ==:[10, 20, 30, 40, 5071;

(3122) yv:[.6, .9, 1.1, 1.3, 1.4];

U BbI30BeM (DYHKIIMIO TOCTPOEHUs Irpaduka:

($125) plot2d([discrete, =2x,vv]):

B pesynprate mnomyuum Tpaduk (QYHKIMH, TOCTPOCHHBIA MO 3aJaHHBIM
KOOpPAMHATAM OITOPHBIX TOYEK.
14

13 1 7

12 1 7

1.1 b

09 i

discrete data

0.8 7

0.6 7

0.5
10 15 20 25 30 35 40 45 50

Emte pa3 oTMeTUM OMOPHBIC TOYKH Ha OCSIX KOOPAUHAT (Ha 3TOT pa3 yKaxeM
Maxima He COeIUHSITh TOUKH MEXKITy COO0M):

(%127) pleot2d([discrete,xx,vv], [2tvle, points]);



1.4 T T T T T T T L )

12 7

11 T ® ]

discrete data

08 [ 7

0.7 [ 7

0.6® 1

0.5
10 15 20 25 30 35 40 45 50

IIpumep 5. 3ataOynupoBaTh (YHKIIUIO U IOCTPOUTH €€ rpaduk.

CHavana co3gaM CIHUCOK adImcc Touek TaOynsuuu. Ero MokHO 3a1aTh Kak B
Buje (pyHKIMHM (CM. HUXKE), TaK U MPOCTO 3alUCaB KOOPJAMHATHI B KBaJIPaTHBIX
CKOOKax, uepes 3amaTyro (Kak ObIJI0 pacCMOTPEHO paHee).

3arem 3agaeM GYHKIIMIO U BbI3bIBaEM (DYHKIIUIO MOCTPOCHMSI rpaduKa.

(%19) =:makelis=st (x/10, =, 0, 10)1;

1 4
':%09:' fDrEJ_I_r_r_r_r_.rErErlj

(51103 £ (=) :=x"Z2+5%x+3;

(3010] Flxl:=x°+5x+3

($111) plot2d([dizcrete,x,f(x)], [=2tvle, points]);
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IIpumep 6. [Toctpoenne TpexmepHbIX TpadhUKoOB
JIns Hadasia paccCMOTPUM IPOCTOM ITPUMED:

(%139) pleot3d (2 {(-u™2 + v*2), [u, -3, 31, [v. -2, 2]11};

2NV2-u"2)

2R e
oONDhOD®ONIO®

IIpumep 7. B cnepyrolieMm npumepe «TpPeXMEpPHOCTHY» 3aMEHEHa TI'PaJUEeHTHBIM
NEePEX010M 1IBETOB.

(%i40) plot3d (cos (-x"2 + y"3/4), [x, -4, 4], [y, -4, 4],



[gnuplot_preamble, "set view map; unset surface'],
[gnuplot_pm3d, true], [grid, 150, 150]);

Bonee moapoOHO 0 MOCTpoeHUH TparKOB MOKHO ITOCMOTPETH B CITPABOYHOM
cucreme Maxima.

Pemienue 3a1a4 JIMHEHHOM aJIredpbI
B nannoMm pasznesne OyyT pacCMOTPEHBI OCHOBHBIE OIIEpalluK ¢ MaTPHUIIAMHU.

Jist 3aganust MaTPHIIB UCTIONIB3yeTCs (PYHKITMS matrix:

(%148) matrixz ([17, 31, [-&, 111);:
17 3

[%0d3)
-8 11

Onepanum ¢ MaTpuamMu

PaccmoTpum OCHOBHBIE Onepanuu ¢ MaTPULAMHA HA IPUMEPE, I 3TOTO 3a4aUM
JIBE MATPHUILIBL: X U Y.



(%141 x: matrix

i[17, 31, [-48,

17 3

(%04)
-8 11

(%15) w: matrix ([%pi, %=], [a.,
Tpi xe

(%05)

3 b
H03HCMCHTHOC CJIOKEHUC, BbBIYHMTAHUC,
BO3BCIACHHC B CTCIICHB.
(516) = + vi

(pi + 17 %e + 3
(%506)
a2 -a b+11
(%170 = - v;i
17 -5pi 3 -3e
(%507
-a3-8d 11 -k
(%181 = * v;
17 %pi 3 %e
(%08
-8 a 11 »
(%19) = / v;
17 _
3 xe .
(pi
(%09
g 11
_a frl
(%1100 = ™ w;
-%pi e
] b
17 3
(%ol0)
-3 11

[Tpumep npuMeHeHust yHKIIUU K MaTPUIIE:

YMHOXCHHUC W JACJIICHHUC MAaTpull,



(%111) =qgrti=);

SETE
2324y 11

(%o011)

(%$113) exp(x);:

150l3)

YMHOXEHHE MaTpuIl

(3114) x.y:

3 a2a+17%pi 3 Bp+173%e
(Fold)
11 3 -8 %pi 11 b -583e

Bo3sBenenue B cTeneHs (B JaAHHOM MPUMEpPE MOTyYaeTCss 00paTHas MaTPHUILA)

(%ile) =*~"-1;

11 3

z11 z11
rFola)

5 17

211 211

@yHKIHMHU 1J151 padoThl ¢ MATPULIAMH
determinant — HaX0KJI€HUE ONPENETUTEIS MATPHLIBI:

(21507 determinant (matri=x ([17, 31, [-8, 11113;
(xo50) 211

eigenvalues — HaXO0XACHHUC COOCTBECHHBIX 3HAYCHUH MaTpHUIbI:

(%117) elgenvalues (x);

(%017) [ 14 —)15 %1 ,~/15 %1 +14 ], /1,177

invert — nosryuyenue oOpaTHOM MaTPUIIBI:



(%1557 invert (matriz ([17, 31, [-8, 11l1311:

11 3

Z11 Z11
LEo5h)

g 17

1l  z1l

minor — onpeaensieT MUHOp MaTpulbl. [IepBblil apryMeHT — MaTpulia, BTOPOH U
TPETUN — UHIEKCHI CTPOKH U CTOJOIa COOTBETCTBEHHO:

(%151 mineorimatrixz ([17, 3], [-8, 11131,1,1);:

(5051) [11]

rank — panr MaTpuIbI:

(%153% rank(matriz ([17, 321, [-8, 11]113;:
(Ea530 2

submatrix — BoO3BpamaeT MaTpuIly, IMOJYYEHHYIO W3 HCXOJHOW YyJajieHUEeM
COOTBETCTBYIOIIMX CTPOK U (MJIM) CTOJOIOB. B KadecTBe mapameTpoB CIEIyIOT
HOMEpa yAAIIEMbBIX CTPOK, UCXOJIHAS MAaTPHUIlA, HOMEpa yAaJIIeMbIX CTOJIOIIOB.

(31227

M: matriz ([3, 7, aa, bkk]l, [-1, 8, &, 2], [2, 2, 11, 413;:
3 7 a3z kb

($022) |-1 8 5 =z

9 £ 11 4

(%1237 =zubmatri=(l,Z,M):
($023) [9 2 11 4}

(%124 submatriz(l,M,Z2,3);

-1 =z
(FozZd)
9 4

transpose — TPAaHCIIOHUPOBAHUC MATPUIIBI:

{%154) transpose (matrix ([17, 31, [-8, 11131):

17 -8
(%o054)
3 11



Pemienue 3a1a4 MaTeMaTHYECKOI0 AHAJIN3A
Haxo:xneHue npousBoaHOM

Oynakuus diff mo3BonseT HalWTH TPOU3BOIHBIE, KaK MEPBOT0, TaK U 00JIEe BHICOKUX
nopsakoB. [Ipn Hamu4yuu y (QYHKIMH HECKOJBKUX IMEPEMEHHBIX MOXXHO HAWTH
YAaCTHYIO TIPOU3BOHYIO 110 OJHOU U3 HUX.

Cunrakcuc: diff(byHnkuus, nepemenHas, TOpsAI0K MPOU3BOIHOMN);

IpuMep: HAITH IEPBYIO MPOM3BOAHYIO ByHKIHH y(X)=¢"/x".

Cnauana BBemeM ¢QyHKUuUIO: Yy(X):=exp(x)/x"2; (oOpaTtuTe BHUMAHHUE, UYTO B
OTJIMYME OT MPUCBOCHUS 3HAUEHUS IEPEMEHHOI, 3/1€Ch UCIIONIb3YEeTCsl KOMOMHALINS
cuMBOJIOB ":=" (ABOETOUME U PaBHO)), a 3aTeM HalJEeM €€ MPOU3BOJHYIO IO
IIEPEMEHHON X.

s storo BBeneM komannay: diff(y(x),x,1); wam diff(y(x),x);. B ciyuae mepBoii
MIPOU3BOJIHOM €€ MOPSJO0K MOXKHO HE YKa3hIBATh.

(%1560 v (x):i=exp(x)/=x"2;

expl )

15056) wix):=

(%157) diffivi=),=);

LE057)

[Ipy BBIYMCIEHMHM KpPATHBIX MPOU3BOAHBIX MO HECKOJBKUM MEPEMEHHBIM MOCIIE
yKa3aHus (DYHKIMM [EpPeUHcsioTcs MepeMeHHble auddepeHurupoBaHust c
yKa3aHUEM COOTBETCTBYIOIIMX KpaTHOCTeH, Hanpumep, diff(x*8*y”"5, x, 4, y, 2);

(3158) diff (x8%y*5, x=, 4, v, 2);
(3058) 33600 x* 37
HNuTerpupoBanue

I[J'DI HaxXOXXACHUSL HCOIPCACIICHHOTO HHTCIpajla B KadCCTBC AapryMCHTOB
YKa3bIBaACTCA (bYHKI_[I/IE[ 1 IICPCMCHHAA MHTCIPHUPOBAHUA.

Cunrtakcuc: integrate((pyHKI U, IEPEeMEHHAA);



TpuMep: BBIYHMCIUTL HHTEIPAN (YHKIMH X +5X+3 MO HepEeMEHHOH X.

(%$159) integrate (x™24+45%x+3, 320 ;
X3 52':2

(Fcob59) —+

3

+ 3 x

HpI/I HaXOXACHHUHN 3HAYCHUA OIIPCACIICHHOI'O MHTCTpPala IIOMHUMO PpaCCMOTPCHHBIX
napaMCcTpOB YKa3bIBAOTCA IMMPCACIIbI MHTCTPUPOBAHUA.

B kadecTBe npenenoB HHTETPUPOBAHUS MOTYT (PUTypHUpOBaTh OECKOHEUYHOCTH (inf)
U MUHYC 0€CKOHEUYHOCTh (minf).

Cunrakcuc: integrate((dyHkuus, nepeMeHHas, JeBblil npe/en, npaBblil npeaen);

IIpumep: BBIYMCIUTD UHTETPATT GYHKLIMH SIn(X) MO epeMEHHOM X Ha oTpe3ke oT 0
70 TT.

(%160) integratei=zin(x),x,0,%pi);
($o60) 2

B cnyuae, xorga maTerpan pacxogutcs Maxima BeigaeT coobmenue "Integral is
divergent".

Hamnpuwmep integrate(1/x, x, 0, inf); BbI1acT UMEHHO TaKO€ COOOIIICHHUE.

{%161) integrate(l/x=, =, 0, inf):;

ITntegral is divergent

B HekoTophix ciydasx Maxima MOXET MONPOCUTH JIOONPEIEIUTh HEKOTOPYIO
IIEPEMEHHYIO, KaK B ClIy4ae MHTErPUPOBAHMS (PYHKIHMH X :

($163) integrate (x"n, =) ;
I= nt1l EE¥Yo 0¥ RonEIeroPnonzerao;

ntl

(%063
n+1l

Haxo:x/1eHue npejaesion

Cunrakcuc: limit(pyHkiusi, nepeMeHHas, 3HadeHHe); wiau limit(pyHKius,
nepeMeHHasi, 3HaueHue, ClieBa/CrpaBa);



[Tpenen cneBa o603HavaeTCss minus, a crpasa - plus.
Ipumep 1:

1im :x:2

H — o

(%$1A5) limit (%2, x=,1nf);
(o068 a

Ipumep 2:

1
lim atan[ ]
x -4

x4+

(%$168) limit (atan(l/ (=-41), =, 4, plu=);

+,

tpi
(FoE8)
1
lim atan
x -4
X4 -

(%1707 limiti{atan(l/ {(xz-43), =, 4, minus);

tpi

(%o70) -
Z

Pasiyio:xkenue B psia Teiiiopa

Cunrakcuc: taylor(bynkuus, x, a, n). [lapamerp n onpexaenser, 70 KakOH CTENEHU
(X-a) HaXOIUTh PEILICHUE.

Ipumep: Paznoxurs Qynkuto sin(x)+ax+1 B psn Teinopa no crenensm x+1 g0
TPETHEN CTEIECHMU.

(%172) tayleor(sini(z)4+a*xz+l,x=,-1,3);

sin[1][X+1]2
(%0721 l-sin(li—-at{atecos{lix+10+ n -

cosillix+133

+ ...
&



Haxoxaenune cyMMbl psiga

Cunrakcuc: sum((yHKIMS, MEpeMEHHAas, WHJEKC HayalbHOTO 4YJieHa psAJa,
WHJIEKC KOHEYHOTO YJieHa Psijia).

IIpumep 1:

B naHHOM mnpuMepe 4YHUCIOBOM pe3ysbTaT MOJy4yaeTcss cpa3y IMOcjie 3amucu
BBIpAKEHUS.

(%174) sum (12, i, 1, 7):
(%o74) 140

Ipumep 2:

fual
1
3_?'.
i=1

B nannom nmpumepe HEOOXOIUMO YIPOCTUTH MOJTYUYECHHBIM pe3ysibTaT, MPUMEHUB
simpsum.

(%1777 sum (1/3%1, 1, 1, infl;

[l
1
(3077) —
31

i=1

(%$178) =um (1/3%1i, 1, 1, inf),=simp=sum;

1
078 —
Z

Pemienue 00bIKHOBEHHBIX TU(P(PepeHINATBbHBIX YPABHECHUT

Ipumep 1. Pemenne OJ[Y nepBoro nopsiaka.



XEEE—yJ+3;gy=sin(x)

dx

3anucsiBaem O/1Y, oOpaiias BHUMaHue Ha OAMHAPHYIO KaBBIUKY (HAIIOMHUM, YTO
OHa TO3BOJISIET OTOOpa)xaTh, HO HE BBIYHMCIATH HEKOTOPOE BBIpAXKEHHUE). 3aTeM
npumensieM ¢ynkmuio ode2. IlapameTpsl: ypaBHEHUE, 3aBHCHMasi MEepeMEHHas,
He3aBUcHMas TepeMeHHas. Ha 3aBepuiaroiieM 3Tane MOJACTABISIEM 3HAYEHUE
HayaJabHOTO ycnoBus 3anauu: y(m)=0, nms storo BocmosibdyeMcs (yHkiuen icl

(mavanipHas 3amada s OJ1Y nepBoro nopska).

(%511) w"2*Tdiffiv,x) + 3*vy*x = =in (=) =;

s d sinlx)
13o0l) ' |—y|t3Ixy=—""TT"—

d x X

(%12) odeZ(%,v,=);

fc - coslx)

(%02) ¥ =
KB

($13) icli%oZ,x=%pi,v=0);

cos({xl+1

(%03) y¥=-
XS

Ipumep 2. Pemienne O/[Y BTOpOro nopsika.
at a
+y|—y]| =0
dx z S d x -

[TepBbie ABa ATana CX0XKU C MPEIBIAYIIUM IPUMEPOM.

(%12 Tdiff (vex,2) + y**diff (e =143 = 0;
L R {—d ]3 0
o ¥ T ¥ =
dxz dx

(%13) odeZ (%,v, =)
yg +6 5kl
[303) ——

JlJis OACTaHOBKHM HAdYaJbHOTO YCJIOBHS MCTOJB3yeM (QYHKIUIO ic2 (Ha4aabHOE
ycnoBue st OJlY BTOporo mopsaka) u cpaszy yIrpoliaeM MOJydeHHBIH OTBET TpH
TIOMOIIY YK€ PACCMOTPEHHOM (QyHKIIUU ratsimp.



($15) ratgsimp(ic2(%c3, x=0,v=0, "diff (v, =2)=211;
2 ya -3 ¥
(Fohl —T:x

B cnydae rpannuno 3anaun npuMmensieTcs GyHKius be2 (B KauecTBe MapaMeTpoB
yKa3bIBAIOTCS 3HAUYCHUS (PYHKITUU B ABYX TOUKAX )

(%16) be2 (%03, x=0,v=1,x=1,v=3);

Ha oTpe3ke [1,3], mpu HauanbHbIx yenoBusx y’(1)=1, y(1)=1.
Ha nmepBom srame 3anucbiBaeM audd. ypaBHEHUE U pelIaeM €ro Mpu MOMOIIU
dbynkuu ode?2.

(%111) S5*7diff (v, x, 2)-"diff (v, =)/ =2+x2™2;

(3011} § V|- +x

(%112) odeZ (%0ll,v, =) ;

& oo a)

(2o0lz) w=%2kZ %e e —

3ajgaeM HavyalbHBIE YCIIOBHS.

($114) ic2i%oll,=z=1l,v=1,"diff (=,v)i=1);
& logi x)

25%5e =t 1
130ld) w= -t
25 56 &

OTBeT nmocTpouM B Buje rpaduka QyHnkuun Ha otpeske [1,3]



2.2

1.4 i

25*%eN(6*log(x)/5)/28-x"4/56+1/8

Ipumep 4. Haxoxaenue uucioBoro 3HaueHus OY meronom Pynre-Kyrra 4-ro
nopsiIKa.

Pemnts unciienno OJY nns t ot 0 no 8 ¢ marom 0.1, ipu x=1 B T. t=0.

dx

2
—=1t —x
it

[Toaxmogaem HEOOXOUMYO OUOITNOTEKY

($118) load("dynamicz");

BezeiBaem Meton Pynre-Kytra 4-ro nopsiika, pe3yJibTaT 3aHOCUM B MIEPEMEHHYIO
sol.

(%1247 =zol: rkit-=z"2,x=,1,[t,0,8,0.1]1);

OTo0pa3um mony4eHHbll pesynbrar Tpaduuecku. [loaxmodaeM rpadudeckyro
Oubnuoreky M BbI3bIBaeM MeToJ draw2d, st OTOOpa)keHUs MOJYyYEHHOTrO
peIIeHusI.

(%123) load("draw");

(%126) draw2d(pointes (=ol));
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Pemute uncnenno cucremy OY nnd t ot 0 no 4, npu x=-1.25 u y=0.75 B 1. t=0:
L

=4yt ox% 1y
dt

dy
——:yz—x2+l

dt

[Toaxmouaem HEOOXOUMYO OUOITNOTEKY

($118) load("dynamicz");

BrzeiBaem Meton Pynre-Kytra 4-ro nopsiiaka, pe3yJibTaT 3aHOCUM B MIEPEMEHHYIO
sol.

(%119
gol: rki[4-w"2-4*y*2, v "2-2"2+11, [®,v],[-1.25,0.75],[t,0,4,0.02]);

[Tonpxmrowaem rpadudeckyro OMOMMOTEKY © BbI3bIBaeM Metof draw3d, mms
OTOOPaKEHUS TIOJTYUYEHHOTO PEIICHHUS.

(%123) load("draw™);

(%124) draw3d(points (zcll);
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3anaum AJ151 CaMOCTOSITEJIbHOM PadoThI

JInsi caMONpOBEpKH PEKOMEHIYETCS HCIOIb30BaTh 3aaaun u3 COOpHUKA THITOBBIX
pacdeToB MO Kypcy BBICIHICH MareMaTHKU. YueOHoe nocodue. /Tlox pen. B.b. MunocueBa, —M:
MI'I1Y, 2004. —582c.

1. 3agaum 3JIeMeHTAPHOM MaTEeMATHKH.

YrpocTuTh anredpandeckoe BHIpaKEeHHUE.

Ne Anrebpanyeckoe BhIpaKeHUE
1 ¥ =X =117 +9x+18  x* —9x* +26x—24
X 30 T +27x—18 X —8x* +19x—12
2 2—x  3x*—24x -3x* +204x-252
x+1 220x—70x> —168—15x° +10x* — x°
3 X +2x7 +4x+8  2x* +10x° —16x—80
X 15x' —16x-80  x +2x+4
4 2x+10x° —2x-10 x* +x? +x+1
xt+x+1 .x5+5x4—x—5
5 4x4+x5—81x—324. 3x° +19x% +57x+90
3x* +10x° —81x =270 x* +7x +21x> + 63x+108
6 4x° +40x* +100x° —80x* —320x+256 3x’ —3x>
xtHx—9xt+11x—-4 .x2+8x+16
7 5x* +10x* —=100x* —330x —225 x*> -2x-15
X+ =7x2—x+6 'x2—3x+2
8 ¥ +3x7—9x-27 x*—-8x*-27x+216
X —5x? —15x—72 49x* —882x> +3969
9 Tx* —126x* +567  (x* =5x* —15x—-"72)
(x° —8x* —27x2 +216x) (x° +3x* —9x—27)
10 X’ +6x" +12x+8 x4 xP-ox? +11x -4
x> +3x—4 9x° +36x" +9x° —90x* —36x+72
11 (X’ —x’ —4x+4) 3x-3
(x* =3x+2) 2x-4
12 (x* +2x° —72x% — 416x — 640) x—10
(9x® —144x> +180x + 3600) (xz +8x+16j
13 (x* +x*=3x>=5x=2) (x> —40x+400
(9x3351x2+324ox+3600)'[ x*=3x-2 ]
14 2x* +4x* —4x-2) (x* -7
(x> +x*=x-1) .[2x+2j
15 (4x* +4x* —48x* —112x — 64) x+4
(2x* +4x? —32x— 64) (x2+3x+2]
16 (4x* —45x> +35x° =315x+81) [ x+9
8x* +166x> +1038x” +1674x — 486) (xz —6x+9j




17

XX =7x*—x+6 .x3—2x2—15x
(5x* +10x° —=100x> =330x —225) x> —=3x+2

18 (220x —70x* =168 —15x* +10x* —x°) 3x* —6x> +12
Gx' —24x® —3x% +204x-252)  x-2
19 (x> +3x+2) (2x® +4x* —32x - 64)
(x> —16)  (4x* +4x> —48x% —112x— 64)
20 x -9 (8x* +166x” +1038x” +1674x — 486)
X2 112x+27  (4x* —45x? +35x° —315x+81)
21 ¥ +8x+16  (9x’ —144x* +180x + 3600)
=10 (x* +2x° —72x* —416x — 640)
22 2(x+1) (X +x*—x-1)
X 42x (2x' +4x® —4x—2)
23 2x-4  (x’=3x+2)
x—1 (X' —x’—4x+4)
24 x*=3x-2  (9x —351x” +3240x +3600)
(x? —40x+400)  (x* +x° —3x? —5x—2)
25 x*=3x+2 (5x* +10x’ —100x> —330x — 225)
x2—2x—15. xt+xP—-T7xP—x+6
26 9x° +36x* +9x* —90x* —=36x+72  x’ +3x7 —4x
x'+x?—9x? +11x—4 .x3+6x2+12x+8
27 x> +8x+16 xt+xP—9x* +11x -4
X2 —x  4x° +40x" +100x° —80x> —320x + 256
28 x® +2x% +4x x° +5x* —16x-80
2x* +10x° —16x—80 x° +2x* +4x+8
29 ¥ +2x* +4x+8 2x* +10x° —16x —80
X 45x —16x-80  x*+2x+4
30 3x° +10x* —81x? =270x x* +7x +21x% + 63x+108
4x' +x° —81x—324  3x° +19x2 +57x+90
Packpoiite ckoOKH 1 MPUBEINUTE MTOAOOHBIC CllaraeMbIe.
Ne Anrebpanyeckoe BeIpaKeHHE
1 (x=D*(x+2)(x+4)’(3x+8)
2 Bx+2)’(x*+2)*(x=3)*(0.5-x)
3 (x> =D(2x-3))>Bx+2)’
4 (x* +4x—6)((x> =1)(2-4x))*(2x + 4)
5 (7x° +4x)((x* =9)(3 + x)(2x + 4))*
6 (x> =3x +4)((x* =93+ x)(2x +4))*
7 (x> =D2x* +2x-3))’Bx +2)°
8 (6x-9)°(2-7x)(x* +4x)*(3x +8)




(x=3x> +7)*(x* +3x=D(9x* 1)’

10 (7Tx+5x)((7x = 4)(x* +3)8x +4))’

11 (x* =3x" +4)((x* -8DBx* +x)2x+4))’x

12 ((x3 —3)(x6 —11))2((3x4 +2x+4)(2x+4))3

13 (x—54)4(12x+4)(2x+4)2(x—8x6)

14 (5x* =2x +5x)° B —x> +x)(7x* = x)°

15 (Ox” =3x+1)(x* +x-2))°(1.5-4x)"

16 (x* =3x> +4)((x* =8D)(Bx* + x)(2x +4))’ x

17 (Bx+x2)(x> =3))°((6x° +2x* +4)(4—2x))’

18 (2x+27)° (12 + 6x)(2x —9)*(x° + 6x°)

19 (x* +3x° =2)((x* —=16)(2x> +5))’ (2x + 4)°

20 (10x=2)*(13x —4)(5x +3)’ (x —8x?)

21 (x> =D(5x=2))’ (7x+3)’

22 (3x” +89x —16)((x* =1)(7 +9x))*(6x +1)°

23 (4x+3)° (x> +2)*(x=3)*(2.5-x)

24 ((2x3 —3)(5x2 Jr12x—33))3(2x+0.5)2

25 Bx—=7)"(1-5x)(2x> +4x)*(3 +8x)

26 (5x* =125)(x =3))°Bx +2)°

27 x(2x* =3x% +2)((x* =1)(4+3x)(x +5))*

28 (4x—2x3 +7)2(x2 —1)(9x4 —x+8)3

29 (Bx = 5x*)((2x = 1)(x* +5)(7x + 6))°

30 (5x° +3x)((x* —4)(6 + x)(8x + 4))°
Pasznoxure anre6pa1/1qecxoe BBIPAXKCHUC HAa MHOKUTCIIHN.

Ne Anrebpanyeckoe BhIpaKeHUE

1 X +2x% +4x+38

2 6x° +55x% +129x +90

3 x*+2x° —72x% —416x - 640

4 2xt +4x’ —4x -2

5 9x° +36x* +9x° —90x* —36x+72

6 Xt —9xt+11x—-4

7 6x° +62x° +184x+168

8 xt+7x% +21x* +63x+10

9 3x” +10x* —81x* —270x

10 4x* +x° —81x—324

11 3x° +19x% +57x +90

12 2x* +10x —16x-80

13 x* +5x* —16x—80

14 X+ xt =21x* —45x7

15 x*+6x° +4x* —30x—45

16 4x* +14x° +22x* +35x+30




17 x*+2x° —143x> —144x + 5164
18 x®+4x7 +x° +4x* —48x—12x*
19 2x° +8x% +x* +4x—6x" —24
20 4x* —31x° +33x> —93x + 63
21 2x” —25x> +93x - 90
22 14x* —82x> —46x” +138x+120
23 3x* +x° —22x7 —4x +40
24 6x* +23x° —9x> —92x — 60
25 16x* +76x° +68x> —76x —84
26 —x* =5x+12x° +60 - x° —5x°
27 —6x° +58x+120—4x>
28 x+7x% +9x° + 63x
29 16x° —67x> + 64x —x* —252
30 5x° +56x° +112x—128
Pasznoxure palluOHAJIbHYIO I[p06b Ha HpOCTGfIIHHC ,Z[pO6I/I.
Ne Anrebpanyeckoe BhIpaKeHUE
1 5x" +7x> +5x—4 16 xt+xP=5x-7
()c2 +4)(x—2)2(x2 —-1) (x2 +4x+1)(x—2)2()c2 -1)
2 3x° +6x° +5x—1 17 x¢ +2x—1
(x> —4x+3)(x—2)*(x* -16) (x> =x+5x-3°x* -1
3 X +2x° +3x+4 18 xt+x’ —5x-7
(x* =x)(3-x)’(x* -81) (x* +4x+D(x-2)* (x> -1)
4 ' =7x*+2x-8 19 2x° =3x* +9
(x° —4x® +5x)(x=3)*(x* =1) (x> =2x—-15)(4x+1)’x
5 x4+ 2% +9x7 -7 20 X +2x7 +9x7 =7
(4x* —6x—10)(5x +3)°x (2x* —6x +1)(4x +2)x°
6 6x° +4x* +9x 21 3x° +x° +4x
(x> =2 -3x)°(x* —4) (3x* —6x)(x +2)*x’
7 2x7 +4x7 +1 22 5x° +9x +10x +15
(25x* =30x - 5)(3x* +x)° (5x* =125)(6x” +2x)*
8 x® +3x +4x+12 23 7x° =5x° +1
(x* =25)(3x* +9x)° (x* +8x)x’ (x> =9)°
9 x' +2x° +15x +14 24 x” +2x° +5x+51
(x* +5x+13)(3x - 6)* (x* +3x+Dx*(x* —4)°
10 3x* +3x+4 25 4x* +5x° +2x -1
(x> =D2-x)*(x*-9) (x* —4x+5)(x-1)*(x* -9)
11 3x° +x7 +4x 26 6x° +3x° +4x+1

(5x* +6x—-1)(x+2)*(x=3)

(5x2 +6x—1)(x+ 4)3 (x2 -4)




12 Tx® =3x" +7x+77 27 4x7 +9x° +x+5
(x* +10x +25)(x* —=9)? (x* +3x)x*(x* =25)°
13 8x° —14x* +34 28 5x° +x° —4x+21
x(x* —x)(7-x)* (2x* + x+14)(3-6x)*
14 x® +4x —14x% +35 29 x®=3x* +6x+11
x(2x* + x)(5-2x)* (x> =10x +25)(3x* +9)°
15 4x* =3x’ —x 30 X' =2x7 +9x* +4
(x* =2x+1)(dx+1)*(x* —64) (x> —6x+D(x+2)x*

[TocTponts rpaduku HpPeATOKEHHBIX MHOTOWIEHOB y = f, (X) W HaliTh Bce KOpPHH

ypaBHeHus f,(x)=0.

Ne VpaBHeHuUE U1 MHOTOWIEHOB Y = f, (X)

1 12x° +108x* +315x> +360x* +303x + 252
2 x° —15x* +85x> —225x* +274x—120

3 x° —87x° +82x% +1032x —1728

4 x° —4x* —=36x° +226x* =397x+210

5 x> =2x* —45x® +230x* —=376x+192

6 7x® —99x* +511x° —1149x% +994x —120

7 2x° —9x* —34x° +231x* —346x+120

8 3x° =50x* +299x° —760x> + 748x — 240

9 4x° —79x* +533x> —1481x* +1563x — 540
10 2x° —47x* +423x° —1822x* +3736x — 2880
11 Tx® =25x* =37x* +217x* = 234x+ 72

12 2x° —11x* —41x* + 404x* —948x + 720

13 X +5x +7x —=x* —8x—4

14 6x° —65x* +195x% +5x* —561x +180

15 6x° +15x* —=372x* + 771x* —120x - 300

16 3x7 +7x* —115x° —63x* +412x +140

17 4x° —61x* —28x* +57x+28

18 16x° +76x* —588x" —1272x +1112x + 2240
19 4x° +39x* —44x> —687x* —320x +1008
20 6x° —5x* —=73x> +40x* +200x

21 x° —15x* +85x° —225x +274x—120

22 8x° +36x* —158x° —81x* +315x

23 24x° +172x* —186x° —1507x> +297x + 2520
24 12x° +40x* —547x> —778x* +136x+192
25 81x” +675x* —846x° —3144x> +1248x + 3456
26 64x> + 64x* —564x> —4x* +35x

27 2x° +8x% +x* +4x—6x° - 24

28 x° +5x* —16x-80

29 3x° +10x* —81x° —270x

30 9x° +36x* +9x° —90x* —36x+ 72




I'paduuecku ucciaenoBaTh peLICHUE HEIMHEHHBIX YpaBHEHMH M IS KaKJOr0 KOpHS
MOJIy4YUTh PELLIECHUE.

Ne YpaBHeHHE Ne YpaBHeHHE
2 %zcosx = ™ -arcctg2x 17 sin x-v81—x” = Sxarctgx
10e™ =20 +sin x 13 arctg2x —0.2(x —1)* +sinx =0
4 JIn? (x = De™™ =101 19 sin3x-v64 —x* = 5xe”"
5 / 2 o 20 -
36—x" Igx =sindx arctg2x——(x 51) +sin® 5x =0
° 102 =2sin2x+x 21 10e """ =27 + x +sin2x
I+ x
7 sin4x-+/81—25x> = Sxarctg 22 sin® 3x-v16 — x> = 5xe"*
8 23 2 _ .
10x2 =2c082x+Xx x —4 = [xe i
I+x x*+1
9 arcsin x —sin 5x-4/1—x* = 0 24| 4x19(0.54/9— x*) = 10sin 3x
10 2 _ 25 - 1 T s
X 4x _3 [x3 4 4ecos3x zx—l _4 x4 + 4651n2x
x?—4x+8 X —=2x+2
11 - 26 2 _
10x 22 _ 2COS2,)C+% X 9 _ mexcosx
3+x x’ +4
12 V64— x* log, x =sin3x 27 x’ -4 _ e
X+l
13 106 =220+ x? +3sinx 28 | 4xtg(0.5v9 - x) = 10sin 3x
14 5.3 4+1=4/3x +sin2x 29 arctg2x—(x—0.1)* +sin* x =0
= 577[<:0s2x =301 -arcctg2x 30 sin® x-/81—x? =5¢™

2. 3anayu JUHEHHOM anredpsbl.
BrImomHUTE CBOM BapWaHT THIIOBOTO 3aJaHUs IO JUHEHHOW anrebpe u3 cOOpHUKA

TUIIOBBIX PaCyYCTOB.

3. 3ajauy MaTeMaTHYeCKOro aHaJIn3a.

BoinomHuTh CBOM BapuaHT TUIOBOrO 3afaHusl Mo mpeneinaM (YHKUUH YUCIOBBIX H
MOCIe0BATEIHHOCTEN U3 COOPHUKA TUIIOBBIX PACUETOB.

BrImomHUTE CBOM BapUaHT TUIOBOTO 33/IaHus 10 AU GEpEeHIINPOBAHUIO GYHKITUH OTHOM
NEPEMEHHOI U3 COOPHUKA TUIIOBBIX PACUETOB.




BremonHUTE CBOM BApHUAHT THUIIOBOTO 3adaHHWA 110 MHTCTpalaM H3 C60pHI/IKa THUITOBBIX
pacucToB.

4. Pemienue 00bIKHOBEHHBIX AU(depeHIIHATbHBIX YPABHEHHIA.

Pemmte 3amauy Komm metomom Pynre-Kyrra werBepToro mnopsaka TOYHOCTH IS
MPUBEICHHBIX HI)KE YPAaBHCHUN U HAYaNbHBIX TaHHBIX. OTBET MPEICTaBUTh TpadUIeCKH.

Ne Bap. | uddepennmansuoe ypaBHeHHE [a; b] JlononHUTEIHHOE
yCIIOBHE
L. y +xysinSx = e [0:4] n0)=1
2. y +x"y=y*sin2x [0:3] »(0)=1
3. y'%ry4 =1-x [0;1] »0)=0
4. 2y — y1g0,2x = xy* [0:5] »(0)=1
5. y +e"y =sin(xy) [0;10] »0)=1
6. ¥ +xycos3x =e”™ [0;4] »0)=2
7. y +x’ =sin2x [0;4] »0)=1
8. Y +x) = 02 [0;5] »(0)=3
9. y +3x"* = ysin5x [0,2] »0)=2.1
10 y 4+ In(x* +5)=1-x"y [0;2.5] »(0)=3
11. y' + 3x2y3 =sin3x [0;5] »0)=0
12. y'lgy’ =x’y [-1;2] »(-1)=15
13. v +1gy? =\/;cosx [0;10] »(0)=10
14. y +y In(x*+5=x-x"y [0,2] »0)=2
15. y +1gy’ = ysinx’ [-1;2] »(-1)=20
16 |y +flgy = Jysinx [0;12] #0)=10
17. yy—e* z\/?sin(xz +1) [0;5] »(0)=10
18. y o+ x%/; = ysin(x” +1) [0;5] »(0) =10
19. y +x4{/?= yeos(x +5) [-1;2] y(-1)=15
20. v +3/x"y = ycos?(0,2x+5) [1;20] y(1)=15
21. y'{/T=lnx+y2e‘2" [0;1] y(0)=2
22. y +\/7 X lnx+ ye [1;8] y(1)=20
23. y +\/7$1nx ysin(x® +1) [0:5] »0)=10
24. y +\/y751nx _ ye‘ [0;20] »(0)=10
25. y +%/?cosx _ ye-m [0;12] y(0)=15
26. y +y3\/;:ey cos’ 2x [1;10] nl)=2
27. v +33x? = y? cos® 2x +sinx [1;10] y1=2
28. y'+y3\/x_2=cos2x-lnx [1:9] =2




29. y'+yi/x_2=y21nx-sinx2+sin2x [1;10] y(1)=3
30. y +xycosdx’ = [0:4] »(0)=1
Pemnts 3agauy Ko

Ne Bap. | luddepeHunansHoe ypaBHEHHE [a;b] HauanbHble ycnoBus
1. y —y +x” =sinx [0;3] y(©0)=1 | »(0)=1
2. y +0.2y+2" =0 [0;20] ¥y (0)=0 | ¥(0)=1
3. y'-x’y =x*y? +xy [0;1.5] y(©0)=1 | »(0)=2
4. y +2xy —y=0 [0:5] ¥y (0)=0 | ¥(0)=1
5. Yy +x’y=y [0;3] y'(0)=0 | »(0)=1
6. ¥y +02y'+xy=0.3 [0;5] y'(0)=4 | »(0)=2
7. Yy +xpi=y [0;3] y(0)=1 | »0)=1
8. Yy +x’y =x [0;12] ¥ (0)=0 | ¥(0)=-1
9. Y +3y +xp=0 [0;12] y(0)=0 | ¥(0)=-1
10. Yy +y —xp=0 [0;5] y(©0)=1 | »(0)=3
11 y +03xy =1 [0;5] y'(0)=0 | ¥(0)=3
12. xp' =03y +x=0 [1:4] y(0)=1 | ¥(0)=2
13. Y —2xy=x [1:4] Yy (©0)=1 | »(0)=1
14. y —xy =’ [2:3] y(0)=0 | 70)=3
15. y —x*y =x"y° [0,2] y(0)=1 »(0)=0
16. y -x*y' +dy=x7 [0;3] y(0)=1 | »(0)=1
17. y +0.5x%y" =x? [1;2] ¥ (0)=0 | ¥(0)=1
18. y' =01y +e’y=0 [-2;4] y(0)=1 | »(0)=2
19. Y +(x+1)y =x [-1;3] y(0)=6 | ¥(0)=1
20. Y +(x+x7)y =x [0;2] ¥y (0)=0 | ¥(0)=3
21. Y —(x+x7)y =0 [0;1] y(0)=1 | »0)=2
22. Y -y +x° =0 [0;4] y (=1 | y0)=1
23. y +e¥y=x’ [0;2] y(0)=0 | ¥(0)=-1
24. ¥y +0.2%y = cos(x) [0;10] y(0)=0 | ¥(0)=-1
25. y +x%y = cos(2x) [0;7] y(0)=1 | ¥(0)=3
26. y +cos(x)y =x’ [0;4] y(0)=1 | ¥(0)=3
27. ¥ +cos(x)y =x [0:4] y'(0)=0 | ¥(0)=3
28. y +sin’(x)y+y =0 [057] y(0)=0 | ¥(0)=3
29. y' —sin*(x)y =y [0;3] y(0)=1 | ¥(0)=2
30. Yy +(2x+3)y =3x" +2 [0;4] y(0)=1 | »(0)=1
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