MUHHUCTEPCTBO OBIIEI'O U [TPO®ECCHUOHAJIBHOI'O OBPA30OBAHIN A
POCCHICKOU ®EJEPAITUN
MATMU — Pocculickuii rocy 1apCTBEHHBIA TEXHOJIOTHYECKA YHUBEPCUTET
uM. K.3. [{nonkoBckoro

Kadenpa Boiciieit MaTeMaTuku

IVOOEPEHLIMPOBAHUE OYHKL|A

MeTO,D,VI‘-IeCKVIQ YKa3aHWA K NPakTU4ECKUM 3aHATUAM NO TEME .
MAPLE® B KYPCE MATEMATWUYECKOIO AHAJI3A

CocraButenu: Arapesa O.1O.
Bsenenckas E. B.
Ocwunienko K. 1O.

MockBa 1999

PDF created with FinePrint pdfFactory trial version http://www.fineprint.com



http://www.fineprint.com

ANOOEPEHIITMPOBAHUE (DYVHKL[I/Iﬁ
OAHOU ITEPEMEHHOMU

l. JUOOEPEHIIMPOBAHUE C ITOMOIIBLIO ITAKETA MAPLE

[Taker Maple mpenocraBnser MomHbie cpencTBa Wit auddepeHITpoBaHS
bynkumii u BbruucieHus auddepeHnuanoB. Jas BBIYUCICHUS MPOCTEHIICH
NPOM3BOJHOM ClieyeT B KOMaHJAHOM OKHE Tocje npuriamenus Maple Beectu
KOMaH/y CJEAyIOLIEro Buja;

di f f ( <¢ymxums>, <nepemennas>) ;
3ech <(QyHKIUS> — BBIpaXKEeHHE, 3anaroniee QyHknuo (He 00sA3aTeabHO OJTHOM
IICPEMEHHOM ), HaIpUMED

XN2+2* x+1

<nepeMeHHas> — UuMsA T[EPEeMEHHOW, MO KOTOpoil  OyJeT BEeCTUCH
muddepeHnpoBanme, HampruMep

X

[TpumepoM BeIUUCIICHUS TPOU3BOTHON MOXKET CITYKUTh TaKass KOMaH/a:
di ff(x"2+2*x+1, X);

Taxke MOXHO  BbBIUMCIUTH AuddepeHunan GyHKIUH, HCMIONb3Ys

CJICIYIOIIYIO KOMaHTY:

D <¢pyuxums>) ;

rae <dbyHKIMs> — BeIpakeHue, 3anaroiiee Gyukiuto. Hanpumep
D(arcsin(x));

C nomomipto komauabl diff MOXHO BBIYMCIATH MPOM3BOIHBIC BBICIIUX
nopsiakoB. [Ipu 3ToM KOMaHAa UMeeT clieayromui popmar:
di ff ( <¢pyuxums>, <nepemennass>$<nopsimox>) ;
rae <nopsigoK> - MOPSAI0K BBIUYUCIISIEMOU POU3BOIHOM.

B pemennsix HEKOTOPBIX TPUMEPOB 3TOi riaaBbl ¢ momoiibio MAPLE OyayT
UCIIOJIb30BaHbI AonoaHuTeabHbie koManael MAPLE. Kpatko onumem ux dopmat
Y Ha3HAYCHHUE:
<nepeMeHHast>. =Convert ( <espaxenwme>, pol ynon); — mnpeacraBuTh
<BBIPA)KEHUE> B BU/JIC [TOJIMHOMA, IPUCBOMB 3HAYEHUE <IIEPEMEHHOMN>.
fact or (<empaxenme>); — paslOKHUTh <BBIPAKCHHE™> HA MHOKHTECIIH.
subs( <ol d>=<new>, <emipaxeHme>) ; — IMOJCTAaBUTh BBIPAKCHHEC <NEW>
Ha MecTo <Old> B <BBIpa)KEeHUH.
<nepemeHHast>=S0l| ve( <empl>=<sHaueunme>, <BHpPZ2>); — NPUCBOUTH
<mepeMEHHON> 3Hau€HHWE BBIPAKECHUS <BBIPZ>, TMOJIYUYEHHOE pa3pelICHUEM
ypaBHEHUs <BbIp1>(<BBIp2>)=<3HaucHHE>.
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si npl i f y( <empaxenme>); — ynpocTUTh <BBIpO)KCHHE>.
tayl or (<f (x)>, x=<x0>, <n>+1); — pasnoxuts ¢yuknuo f(X) Mo
dopmyne Teitnopa ¢ meaTpoM B Touke X0 10 mopsiaka N BKIFOYUTEITBHO.

Il.  OINPEJAEJEHUEIIPOU3BO/HOIA.
TIPABWJIA JUODOEPEHIIMPOBAHMSL.
TABJIIIA TTPOU3BOJHBIX

Onpeoenenue 1. Tlpouspoguoit pynkiuu f(X) B Touke X Ha3bIBacTCS

+ -
Fgx) = lim -XFDI- T
Dx® 0
W3 onpenenenus cieayroT npaBuiia quddepeHinpoBaHus:

1. (u(x) +v(x))¢: u€x) +vgx) ;
2. (a m(x))¢: a xu€x), roe a = const;
3. (U(0)¥(0)*= UGV +VEIU()
o EOOE_ W0 - VOIU0) oo
V(X) g ve(X)
5. (f(9))°= t¢g(x)>0%9);
6. (f '1(x))¢: % y:f_l(x), snech f1(X) — gynrkuums, obparHas f(X).

Ha ocHoBanuu omnpeaeneHus: Npou3BogHOM U Gopmyia 1) — 6) BEIYUCISIOTCS
IIPOM3BOJIHBIC HEKOTOPBIX 3JIEMEHTAPHBIX (DYHKIIHA:
7. (€)¢=0, rme c =const;

8. (xa )¢: ax®?! a =const;

0. (ax)(]:: a*lnanpu a>0,al 1; B yactHocTH, (ex )¢: e”:
1
10. (log, X)¢: xlna; B wacrrocty, (In X)¢: ;;
11. (sinx)®= cosx:
12. (cosx)’=- sinx:
13 (tgx)®= 12 ,
COS™ X
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14. (ctgx)®=-

sin’x’
15. (arcsinx)®= - (arccosx)®= .
1- x*
16. (arctgx)®= - (arcctgx)®= L 55
+ X
17. (shx)®=chx;
18. (chx)®=shx:
¢ 1
19. (thx)’= :
(thx) ch? x
20, (cthx)%=—1—.
sh“ x
¢ 1
Ilpumep 1. Jloxazatb, UCOJIb3YSl JIUIIIL ONPEICIICHUE , UTO (In X) =—, x>0
X
1
+ _ + i
Hokazamenscmeo:. (Inx)¢: lim In(x+ D9 - Inx _ lim Inée( DXQDX =
Dx® 0 Dx Dx®0 @ X @
1
2 ot
= lim InggH %QDX_ =Ilnex = E, 4TO TPeGOBAIOCH JJOKA3AT.
Dx® 0 ée Xg = X

BblHOCST B mMOCieAHEM paBEHCTBE Jorapudm 3a 3HaK Mpenena, Mbl
BOCITOJIb30BAITUCH HEMpPEphIBHOCTRIO (QyHKImU INX mpu X >0. 3amernm, dTO

ycinoBue X >0 rapaHTupyer, 4yTO TPH JOCTATOYHO MaJoM ‘Dx‘, X+ DX Toxe
oyzaer >0, yTo HeoOXoAMMO s cyiiecTBoBanus IN(X + Dx).

Ipumep 2. Boruucnutp Y, eciu y = 523 :

Pewenue: y6=52 An5x% ¥n2x3*¥n3 = (In2In3In5)52 233¢.
311ech HCIIOJIb30BATNCH (hopMyItbl 5) u 9).
Ilpumep pewenus ¢ ucnonvzosanuem Maple:
>di ff(5"(2"(3*%x)), X);
S5A(2M(3Mx) ) * 272 (3Mx) *3Mx* I n(3) *I n(2) *I n(5)
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1. TIPUEMbI IMPPEPEHIIMPOBAHUA

1. Jns ¢dyHKUWA, NOpeACTaBISIONMX COO0O0M TPOMO3JAKHUE TMPOUZBEICHUS U
YaCTHBIC Pa3JIMYHBIX CTEMEHHBIX BBIPAXKEHUM, YJI00OHO, a JJis MOKa3aTesibHO-
CTEMICHHBIX (PYHKIIUH, T OT MEPEMEHHOTO 3aBUCST KaK OCHOBAHUE CTEICHH,
TaK U €¢ MOoKa3aTelb, — HEOOXOJAMMO MPUMEHSTHh IPUEM JIOTapU(OMUIECKOTO
mudepeHIpoBaHUS.

DTOT  OpUeM  OCHOBaH  HAa  COOTHOLIEHUH (Iny(x))¢ Y& )

yOO
y&x) = y)(Iny(0)".

Hpumep 3. Haiitu y4, rre y = (Inx)

¢
Pewenue: Iny:izlnlnx; (In y)¢—l—- %Inlnx+%i£:
X X x¢ Inx x
Fo
le gi- 2In|nx- y¢= (Inxl 881 - 2Ininx2.
x3 élnx X elnx a

Hpumep peuwtenusn ¢ ucnoavzosanuem Maple:
Sdi f1( (1 n(x))~(1/ x*2), X) :
In(x)“(l/xAZ)*(-Z*(In(In(x))/xA3)+1/(xA3*In(x)))

(x- 1) (x+3)° (x+2)
Yx+D?(x- 2)
Pewenue: Iny:%In(x-1)+5In(x+3)+7|n(x+2)-5In(x+1)- ?l))ln(x- 2);

Ilpumep 4. Boruucnutp Y(, eciin y =

(nyff=¥o 1 . 5 , 7 2 1

Ty 2(x-1) x+3 x+2 3(x+1) 3(x-2)’
1
_ (x- )2(x+3)°(x+2)’ e 1 N 5 N 7 2 1 u

Yx+12(x- 2)  E2Ax-D x+3 x+2 3x+D) 3(x-
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Ilpumep pewenusn c ucnonvzosanuem Maple:
>simpl i fy(diff(((x-
1) A(1/ 2) * (x+3) A5* (x+2) A7) [ ((x+1) A2* (x-2) ) A
(1/3),X));
1/ 2% ( 23* XN4+12% XA 3- 143* XA 2-
16* x+100) * ( x+3) A4* (x+2) A6/ (( x+1) A2*
(x-2))~(1/3)/ (x-2)/ (x+1)/ (x-1)~(1/2)

X=j(t
2. TuddepenipoBanie mapaMeTpuIecKy 3alanubix GyHkmin y(X) : iy _Jy ((t))
Ty =
y &)
j &)

| X = acost
Ilpumep 5. Boruncnute Y§X), ecnn |
1y =bsint

(bsint)¢ _ bcost _ 9 ctgt. 3amermm, uro  y&x)

(acost)¢ asint a
npeacTaBisseT co0oi, kak u Y(X), mapaMeTpHuYecKd 3aJlaHHYI (YHKIIHIO:

i X = acost
|

| b

« Y&X) = - —ctgt

t a

Ilpumep pewenusn c ucnonvzosanuem Maple:

>S: =di ff(b*sin(t),t)/diff(a*cos(t),t);
S: =-b*cos(t)/al/sin(t)

npousBoauTcs 1o Gpopmyie YEX) =

Pewenue.  y&x) =

3. [IpouzBomuyo Yy&€x) dyarmuu Yy(X), 3amaHHONM HEIBHO B BH/E
ypaBaenus F(xy) =0, MoxHO BbI4uCAUTEH (pu ycaoBuu FE1 0),

audppepeHIIUPYSd TOXKIECTBO, ITOAYYEHHOE IMPU IIOACTAHOBKE B
ypaBHeHHe ero pemneHus Y(X): F(X,y(xX))=0 mo X. Iloayuum

BbIpaskeHHe, B KOTOopoe AuHeiHo Boikaer Y&X). Ero moxkHO

Pa3peIruTb OTHOCUTEABHO Y&X).

IIpumep 6. PaccMmoTpuM HEABHOE 3aJaHUE 3AAUIICA U3 IpuMepa S:
2 2

X 9

—2+E)/—2:1. Hatinem y&X), muddepeHIupyd ypaBHEHHE SAAUIICA,
a

rionrarasi B HEM X HE€3aBHCHUMOU IEepeMEHHOM, a Y—(yHKIueH oT X;

¢ 2
[IOAYYIUM 2x +Zl =0b 2y 5 ye=- % p yt=- b— 3ameTuM, UYTO

a®> b’ b? a’ a’y
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nmpousBogHasg Y&X) BbIpaxkeHa He TOABKO 4epe3 X, HO M 4depe3 VY.
OTO ecTecTBEHHO, TaK KaK Ha 3aaurice 3HadeHuio Xl (-a,a)

COOTBETCTBYIOT 2 TOYKH C OpAWHATaMu Y, =— a’-x* wm
a

Y, =- Exlaz - x* . TIpousBomHBIE 2-X PA3AMYHBIX (PYHKIME Y, (X) u
a

Y>(X) B Touke X, BOOOIIle TOBOPS, PA3AUYHEI.

ITpumep pewenust c ucnonv3zoeaHuem Maple:
>Z: =di ff (x"2/ ar2+y(x) "2/ b"2, x);
Z. = 2*x/anr2+2*y(x)/ b"r2*di ff (y(x), x)
>Q =sol ve(Z=0,diff(y(x),x));
Q= -x*b"2/y(x)/ar2

IV. CTAPILIMUE [TPOU3BOJIHBIE ®YHKIMU OJTHOU TEPEMEHHOI

OmnpeneneHre TPOUM3BOAHONM N-ro  mopsaka ¢yakmuun  f(X)  umeer

VHIYKTABHBIN XapaKTep.
Onpeoenenue 2. llpowsBogHoit mopsaka N>1 ¢yskinuun  f(X) HaszpBaeTcs

Y000 = [y )

Taxkum o00pa3om, N-s TPOW3BOJHAS OMPEICIACTCS W BBIYUCIISCTCS Yepes
(n- 1)-10, Ta—uepe3 (N- 2)-10, U T.1.
ITpumep 7. BeraucauTh NPOU3BOIHYIO N-ro mopsaaka GyHKIHHA Y = SIN2X.
Pewenue: yC= 2c0s2X; y@= - 4sin2x;

y#= - 8cos2x; y =16sin2x

y" = 2”sin8°2x+9n9.

e 2 g
[Tocnenusas QopMmyna SBISETCS MPEANOI0KEHHEM, OCHOBAaHHBIM Ha
npeapiaymux 4-x crpoukax. st N =12,3,4 ona BemonHsercs. [Ipeamonoxum,
4YTO «yrajaHHas» ¢opMmyna s mnpou3BogHod (N- 1)-ro mopsaka BepHa.

[Tokaxxem, 4YrOo TOrga OHAa BEepHAa W I N-U  npousBogHou. Ilycrts

Yy = oy n832X+ g(n - 1)2. ITpomuddepeHpyeM MOCIEHEE PABEHCTBO
e (%]

Mo X:

y" = (y(”'l))¢: 2" costox+ - Po_ 2”sin8%x+9n9, T.K. COSRa - PO gna.
- 2 29 - 2 g e 29

8
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[IpumeHeHHbIN C€MOCO0 J0Ka3aTenbCcTBa
Ha3bIBACTCS METOJIOM MOJIHOM
MaTEMaTU4YECKOM WHAYKIUU. Brpouewm, 1o
UHIYKIIMK ~ MOXHO  JioKazaTb  (opMyiy

sin o

(snx) =5 n%& + g N2, a sarem, IPYMEHUB
e 1]

ee u ¢opmynry Y= 2”Sin832x +gn2,

e 2 Puc. kx npumepy 7
nosy4uTs Beipaxenne s (Sin2x)™" .

Ilpumep 8. TlocuntaeM 2-10 MPOU3BOJHYIO W3 MpuUMepa 3, TPOUIUTIOCTPUPOBAB
npuMeHeHrue Jorapudmuueckoro AuddepeHIUpoBaHUS A HAXOXKIICHUS
CTapIIUX TPOU3BOIHBIX.

1

2 (Inx)?ael o)
Pewenue. y = (Inx)*", yt= 3 - 2InInx=.
x> élnx %]
1) :
9(|nx) x3 - 3x2(Inx)
[Mpomuddepenmpyem yd p y(lt: o - X
X
Y o &I
& 2 y
>€ei-2Inlnx0 (Inx) g : 2 9. e(lnx) el - 3Ininx2-
elnx %) x> & xlIn? X xInX g & x®  élnx %)
é
1 1

g 3 éxIn’x  xlnxg  x*

1\
—u X2 x2
] 24(Inx)><2@>€el _2Inin o (Inx) )ée 1 N 2 0_ (InX)
X Heln

eae 1 2InInx 1 2 U
XL - 3—(}—- 2In|nx—- > - ;- [Ipy Beramcnennn yé
g x? Inx X @lnx g In“x Inxg
1
2
. _(Inx)* &1 o
UCIIOJIb30BANIACH YKE HalicHHas B mpuMepe 3 y¢= 3Gy 2Inlnx=.
X elnXx 1]

Ilpumep pewenus ¢ ucnonvzosanuem Maple:
\>fact or (diff(ln(x)™(1/x"2),x%$2));
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I n(x) "1/ x*2)*(4*I n(I n(x))"2*] n(x) *2-

4% n(I n(x))*I n(x) +1+6*x*2*I n(I n(x)) *I n(x) "*2-

5*x72*1I n(x)-x"2)/

X6/ 1 n(x)"2

Omneparuss f act or wcmonb3oBaHa 37eCh IS Pas3lIOKEHUS pe3ysbraTa Ha
MHOXUTCIIN.

IIpumep 9. Haiinem 2-10 mpomsBomuyo YU&X) masa BepxHel u
HUXKHEN TIIOAOBUH JAAUIICA, 33JaHHOTO IapaMeTpPHYecKH, U3

| X = acost
| X = acost

r

npumepa 5:
P P ,y—bsmt }ny):-Ectgt
a

b 1
dtyQ) ‘asnzt b 1

Pewenue:. y@¢= — =- . 3ameTum, 4TO BTOpasd

dx  -asint  a®sn’t

dt
IIPOU3BOAHAsA, KaK ¢ IepBasl, 3aJaHa [apaMeTPUYECKU.
] X = acost
|

b 1
V) =- =

i a? sin®t

ITpumep pewenus c ucnonv3zoeaHuem Maple:
>diff(S,t)/diff(a*cos(t),t);
-(b/at+b*cos(t)”2/alsin(t)”2)/alsin(t)

*
3Ha4YeHHE S OBLIO MPUCBOEHO B IIpUMeEpe 5

Ilpumep 10. Haiinem Yy®X) nis BepxHel W HIDKHEH TOJIOBUH 3JUIHIICA,

X2 y2 b2
3aJlaHHOrO HesBHO (M. mpumep 6): — +—- =1 yb=- ——
a® b a’y
®b’x0 _ b
Pewenue:  Tlpomuddepenumpyem  yl  mo  X: y(ﬂ:: - I = X
a’ y g a

- y& 2 % 2 2 0 2 P> 2} 2X2 o)

y ay a Y 5 ay ayg
NpPOU3BO/IHASL HESIBHOM (YHKIUM, KaK U MepBasi, BEIpa)kaeTcsl Kak uepe3 X, Tak U
gepes Y.

10
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Ilpumep pewenusn c ucnonvzosanuem Maple:
>subs(di ff(y(x),x)=Qdiff(Qx));
-b"N2/y(x) [/ ar2-x"2*b"4/ y(x) "3/ a4

"3nauenne Q GbUIO IPHCBOCHO B IpuMepe 6
V. JUOOEPEHIINAJIBI

Onpeoenenue 3. Ecim npuparicHue GyHKITIH y=f(X):
Dy = f(x+Dx)- f(X), cooTBeTcTByIOIICE NpUpalleHUI0 aprymenTa DX, moxet
ObITh mpeacTaBieHo B suge Dy = f(x+Dx)- f(x) = ADx+0(Dx), rne A He
3aBUCUT OT DX, HO 3aBUCHT, BOOOIIe TOBOpsA, oT X, To ¢yHkius Y = f(X)
HasbiBaeTcs Auddepenimpyemoii B Touke X. 3mech 0(DX) — GeckoHeuHO Majas

. 0(Dx
OoJiee BBICOKOTO MOpsiika MajocTy, yeM DX, 1.e. lim g =0.
Dx®0 DX
df (x)
MoxHo pgokazaTb, uTto A= ax Takum 00pa3oM, CyIIECTBOBAHUE
X

npou3BogHol y  ynkumm  f(X) B TOuke X  OKBHBAJCHTHO €€
mudPepeHIpPyEeMOCTH B 3TOM TOUYKE 1O OMPEIETIECHUI0 3.

Onpeodenenue 4, ['maBHas JIMHEWHAs 4acTh IIPUPALEHNUS
g depeHIpyeMoit GyHKITIH ADx = f €x)Dx HA3bIBACTCS ee
muddepeHImanom.

Huddepenman df (X) sBisercs GyHKIMEeH AByX aprymeHToB — X m DX.
PaccmoTrpeB QyHkImio Yy =X, yOeaumcs, uro dX° DX (auddepenuman
HE3aBUCUMOW IEPEMEHHOM COBMagacT ¢ ee¢ mpupamieHuem). JduddepeHimas
CTapIIKX MMOPSIKOB ONMPEAEIIAIOTCS HHIYKTHBHO.

Onpeoenenue 5. luddepennuaiom N-ro nopsaka ¢yakmuu f(X) (n3 2)
HaspiBaeTcs quddepentman or (N-1)-ro muddepennmana stor dynkuuu. [Ipu
srom d™Yf  cumraercs ymkumeir Ttompko X (Ho He dx° DX), T.e.
d"f =d(d™ V)= d(F ™I (x)(ax)"2)= £ O (x)(dx)".

Coorrourerne d ™V f = f "V (x)(dx)™ ! Bbmonnsercs, Hanpumep, s

N-1=1. MeTooM MHAYKIMH U3 3TOTO CIEAYEeT CIPaBEIIMBOCTb AHAJOTUYHOTO
BBIpaKEHUS AJis1 N-ro auddepennnana npu aodom N3 2.
Ilpumep 11. Beruuciutes 1-6 u  2-ii nuddepenumansl  QyHKIUH

y =+/1- x?arcsinx.

11
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&R/1- x° xarcsmx0 xarcsmxo

éﬁ b e e

Pewenue: dy = ybix =

xarcsmo

d2y = ylEdx)? = ol- dx
y = y&dx) g ﬂg()

o)
+arcsmx—\/1 X2 +
é’\/l NG J1- xzarcsinx(dx)z:

l- NG

_xy1- x* +arcsinx(1- X* +x%) (7 = - xvV1- X +arcsinx(dx)2
i i o

Ilpumep pewenusn c ucnonvzosanuem Maple:

>X: =subs(D(arcsin(x))=diff(arcsin(x),x)*D(x), D(sqrt(1-
xN2)*arcsin(x)));
X = -D(x)*x/ (1-x72)~(1/ 2)*ar csi n(x) +D( x)

>F: =subs(D(D(x)) =0, D(arcsin(x))=diff(arcsin(x), x)*Dx),
D(X)) ;

c=-D(x) "2/ (1-x"2)"(1/ 2) *arcsi n(x)-D(x)"2*x"2/ (1-

xN2)M(3/2)*arcsi n(x)-D(x)"2*x/ (1-x"2)

>sinmplify(F);
(x*(1-x"2)~(1/2)+arcsin(x))*D(x) "2/ (1-x"2)N(1/2) ] (-
1+x"2)

X2

VI. TIPWJIOXEHUA ITPOMU3BOAHBIX U TNPPEPEHIIMAIIOB

1. ®opmyna Teitnopa.
[TpuOnmxenre QyHKIMM B OKPECTHOCTH TOYKH X, MHOTOYJIEHOM MOYKET OBITh
yA00HO B paboTe ¢ 3TOW PyHKIHUEH.

09 = 106) + G- %)+ TR X~ 3)7 +..%
+% f M (x,)(X- %,)" +R.(X), rae ocrarounsiii wren R, (X), Hanpumep, B popme

f () (Xo +CI(X- Xo))
(n+1)!
(BooO1IIE TOBOPSI, (] 3aBUCHT OT X H Xg).

Jlarpanxa, umeer Bux R, (X) = (x- x,)™, roe 0<q<1

12
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CropaBemiuBbl cieayrone ¢popmysbl Makiaopena (popmynsl Teiinopa mpu
X, = 0) Ui HEKOTOPBIX JIEMEHTAPHBIX (DYHKINH:

X
1. e¥» 3 —+R..
ka:o k! "
‘ X2k+1
2. INX» -1 +R..
A ey
N 52K
3. cosx» & (- DX +R,.

S 7 (20!
4, (1+x)% » 1+ ) aa- 1)><.l:(a LS W
k=1 .

2k+1
+R..

R.

5. arctgx » & (- D* 2
. arctgx » g (-
J I(%O( ) 2k +1

k
k+1 X
~—_ +R.
TR

Ipumep 12. Pa3noxuts MEHOTOWIEH Y = X° + X% + 2X - 3 10 CTeeHsM (x+1).
Pewenue: y0=3x*+2x+2, y®=6x+2, y®=6, y(-1)=-5, vy 1) =3,
y&-1)=-4, y®-1)=6. y =-5+3(x+1) - 2(x+1)% +(x+1)°.
Ilpumep pewenus c ucnonvzosanuem Maple:
>t ayl or (xA3+x"2+2*x- 3, x=-1, 4);

-5+3* (x+1) - 2* (x+1) " 2+1*(x+1) *3
dopmyna Teitnopa N-ro mopsiaka ToyHa it MHOrowieHa nopsiaka N (R, =0).

Ilpumep 13. Bopruucnuth npuOIMKEHHO C MOMOIIBI0 TepBoro auddepenimana
tg5°.

n
6. In(l+x) » & (- 1)
k=1

o — £ £ - £ »
36’ 36 36
1 P_P
» dy = (tg x XOx = x— = » 0,087. Urak, tg5° @0,087.
Y = (19206, cos’ Xl 36 36 95" @
ITpumep pewenus c ucnonv3zoeaHuem Maple:

>convert (subs(x=(Pi/36),tayl or(tan(x), x=0, 2)), pol ynom ;
1/ 36* Pi

Pewenue: y:tgx,xo:O,Dx:S—F;,Dy:tg tg0=1tg

B mnpumepe 13 HeuwsBecTHa TOYHOCTh MPHUOIMKCHHOTO BBIYMCIICHHUS.
[TokaxkeM, kak ¢ MOMOIIbI0 PopMyIibl Teiopa MOKHO TPOU3BOAUTH BHIYMCICHUS
C TAPAaHTUPOBAHHOW TOYHOCTBIO.

Ipumep 14. Berancints ¢ TouHoctbio € =107 sin28°.

13
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Pewenue: y =3SinX, X, =30° = gDX:-2°:-£.

90
(siny)"™ g
R ‘_‘— X 9 9_9
(n+1)! 90 g (n+1)'e90g
Y=Xo+a(X- Xo)=Xo +qDx
2 3
9 05 27 1 s
<10 °. Urak, n=2
Rl 90 ><18o 100 Rl £ 903 >6 903 6 162000
rapanTupyeT 3aJaHHYIO0 TO‘IHOCTB.
2
snoge» 1. V3P 1@p o 1 V3 P’ Gl oo 6000305
2 290 4é90g 2 180 32400 2

» 0,46947 .
Ilpumep pewenusn c ucnonvzosanuem Maple:
>C. =tayl or(sin(x),x=Pi/6,5);
C =series(1l/2+(1/2*3"(1/2))*(x-1/6*Pi)-1/4*(x-
1/ 6*Pi ) "2+( -
1/ 12*3~(1/2))*(x-1/6*Pi )"3+1/ 48* (x- 1/ 6*Pi ) "4+Q( ( x-
1/ 6*Pi )~5), x=
-(-1/6*Pi ), 5)
>V. =subs(x=7/45*Pi , C); convert(eval f(V), pol ynom;
V: =1/2-1/180*3"(1/2)*Pi - 1/ 32400* Pi ~2+1/ 8748000* 3~ (1/ 2) *
Pi 73+1/3149280000* Pi "4+Q( - 1/ 5904900000* Pi "5)
. 4694715632

2. IlpaBuno Jlonuransa. CnpaBennuBa Teopema:
Teopema 1. IlycTb B HEKOTOPOH OKPECTHOCTH TOYKH X, KPOME, ObITh MOXET,
camoii 3Toi ToukH, 2 pyHkiuu | (X) u Y (X), 0THOBPEMEHHO OECKOHEYHO MaJible
i Geckoneuno Oompiiue, auddepermupyemsr u Y €x) 1 0. Ilpu stom, eciu

J (X)

$lim %) 0o $ lim =—— u oHU paBHBI.
@0y &) x®xy(X)

In(cosx
IMpumep 15. Boruucaumo |Im¥
x® 0|n(cos2Xx)

Pewenue.
sinx
In(cosx) _ m " cosX _}” SINXCOS2X _ I sinx ><IimC052X
x®0|n(cos2X) x®0_ 2SN2X  2x®0SiN2XCOSX 2x608iN2X X80 COSX
COS2X
14
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=] COSX ﬂ:&x}:}

2x®020c082x 2 2 4

Ilpumep pewenus ¢ ucnonvzosanuem Maple:

>limt(ln(cos(x))/In(cos(2*x)), x=0);
1/ 4

ig”*
Ilpumep 16. Boruncnutb I|®rrl(2 X) 2 = A.
X

Pewenue.

X
px smp—

_ 9 _ pX _
InA= I)(l(FDrrlIn(Z x) Ilmtg In(2 X) = lecén

In(2 X) -Ilmsm%x
x®1 2

COS™ -
2

1
= 2
mm@ = |im2'—XX _2 5 A=gP.
P oosPX @tPgPXop

2 2 2
Ilpumep pewenus ¢ ucnonvzosanuem Maple:
>Slimt((2-x)*an(Pi*x/2),x=1);

exp(2/ Pi)
Ilpumep 17. Beruucnuth Igrrg X ctg px.
X

Pewenue.

P

2 2 2,2
limxctgpx =lim—— clgpx =1lim _Sin” px _ I PX =1lim P X xl_}

X® 0 x0 1 Xx® 0 1 ®0sn? px X®Os|n2pxp P
2

X X
IIpumep pewenus ¢ ucnonvzosanuem Maple:
>l imt(x*cot (Pi*x), x=0);
1/ Pi

3. PaccMOTprM HEKOTOpbIE T€OMETPHUUCCKHUE MPHIOKEHUS TPOU3BOIHOM.
VYpaBHeHue KacaTenbHOM K rTpaduky ¢yHkmuu Y= f(X) B Touke

(X, F(Xo)) mMeer Bum Y=Y+ f&x)(X- X). Ecmn f&x,) =¥, 10
YPaBHEHHE KacaTeJIbHON X = X;. YpaBHEHUE HOPMaJIM K IpauKy B 3TOH

TOYKE — Y = Y, - (X- X). Ectu f&x,) =0, To ypaBHEeHHE HOpMAITH

1
f&x;)

15
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X=X,

Ilpumep 18. Hanncath ypaBHEHUs KacaTelbHOM M HOpMaJId K Tpaduky QyHKIIUN

el 190
X2 + =1 B Touke M
v’ &2’ V25

Pewmenue. Beraucinm

: + ¢= ¢:_§ =-1 :i-% ig - X —
yE&Xx) :2x+2yy¢=0b vy y,y(P{M) (VA 5 gx Ty 2- X
ABHCHUC K&C&TCHBHOﬁ; = — %( =X - ABHCHHUEC HOPMAJIU.
yp Yu 2 \/—g yp p

Ilpumep pewenusn c ucnonvzosanuem Maple:
>V, =di ff (x"2+y(x) "2, X);
V. =2*x+2*y(x) *di ff (y(x), xX)
>W =sol ve(V=0, di ff(y(x), Xx));
W =-x/ y(x)
>subs(x=1/sqrt(2),y(1/sqrt(2))=1/sqgrt(2),W;
-1

*3nech HalJeH TOABKO YyTAOBOM K03(h(PUIIMEHT KacaTeAbHOHU

Ilpumep 19. [lox kKakMMH yTIaMH MEPECEKAOTCS KPUBBIE Y; = XU Y, = x3?
Pewenue. X=X X(X- D(x+1) =0;% =0,%, =-1, % =1. y1¢: 1, y2¢: 3%°.

1. x =0, y1¢:L y2¢: 0.tga; =
Y,
_1_0_1p E_
1+0

3. B cuiy cummeTpunm KpHBBIX ~Ou

1

3nechr wucnosib30BaHa (opmyra

t a t a y:yl(x)
tga =tg(a, - a,) = o - 222 _
1+tga,tga, Y=R(%)
(cMm. Puc.).
Ilpumep peutenus c

Puc. x npumepy 19
ucnoavzosanuem Maple:

16
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>sol ve(x=x"3, X);

0 1 -1
>a: =di ff(x,x); b:=diff(x"3,x);
a. =1

b: =3*x"2

>ar ct an(subs(x=0, (a-b)/(1+a*b)));
1/ 4* Pi

>ar ct an(subs(x=1, (b-a)/(1+a*b)));
arctan(1l/2)

>arctan(subs(x=-1,(b-a)/(1l+a*b)));
arctan( 1/ 2)
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