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JINOOEPEHLITPOBAHUE &YHKIINII
OJTHOV TTIEPEMEHHO

L. JNODPEPEHIITMPOBAHUE C ITOMOILBIO ITAKETA MAPLE

[Taker Maple mpenocraBisieT MOIIHbIE CpeACcTBa s TudPepeHurnpoBaHus
byHkuui U BbluuciaeHus auddepeHnranoB. JlJis BBIYUCIECHUS MpOCTEUIIeH
IPOM3BOJHOM ClIelyeT B KOMaHJAHOM OKHE IOcie npuriameHuss Maple BBectu
KOMaHJly CJIeAYIOIIero BUA!

di ff ( <dymxums>, <nepemennas>) ;
31ech <(QYHKIHMS> — BBIpaXKEHHUE, 3ajaromiee GyHKIHIO (HE 005S3aTeIbHO OJHOU
NepEMEHHOM ), HaITpUMeEp

XN2+2* x+1

<mepeMeHHas™ — WM IEpPeMEHHOW, 10 KOTOpod OyaeT  BecTUCh
muddepeHImpoBanye, HaIpuMep

X

[IpuMepom BBIYUCIEHUS TPOU3BOJHON MOXKET CIIYKUTh TaKask KOMaH/a:
di ff(x"2+2*x+1, X) ;

Takxe MOXHO BbUMCIUTH JuddepeHnnan (QyHKUUHU, HCIONB3YS

CIEAYIOIIYI0 KOMaH/Iy:

D <dynuxums>) ;

rae < yHKOUS> — BEIpaXeHUE, 3aatotiee GyHkinnuro. Hampumep
D(arcsin(x));

C nomompto komauabl diff MOXHO BBIYUCIATH MPOW3BOJHBIC BBICIINUX
nopsiikoB. [Ipu AToM KOMaHIa UMEET ClIeayronui (hopMmar:
di ff ( <dymxumsi>, <nepemennasi>$<nopsimox>) ;
rae <mnopsaoK> - NOPSAI0K BBIYUCISIEMOMN ITPOU3BOTHOM.

B peniennsax HEKOTOPBIX MPUMEPOB ATOM riaBbl ¢ nomoibio MAPLE OyayT
WCITOTh30BaHbBI JomoIHATENIbHBIC KoMaHasl MAPLE. Kpatko onumem nx dhopmar
Y Ha3HAYCHHUE:
<nepemMmeHHasr>. =Convert ( <smpaxenme>, pol ynon); - npeacraBuTh
<BBIpaKCHUE> B BUJIE TTIOJIMHOMA, PUCBOUB 3HAUYCHUE <IIEPEMECHHON>.
fact or ( <smipaxenme>); — pa3lOXHUTh <BBIPAKCHUEC™> HA MHOXKHTEIIH.
subs( <ol d>=<new>, <BrmlpaxeHme>);, — MOJCTABUTh BBIPAKECHUEC <New>
Ha MecTo <old> B <BBIpa)KCHUHU.
<nepemeHHast>=S0| ve( <empl>=<sHauenme>, <BHp2>); — IPUCBOUTH
<HEepPEMEHHOI™> 3HAYEHHE BBIPAKECHUS <BbIP2>, TMOJIYUYECHHOE pPa3pelICHUEM
ypaBHEHUS <BbIp | >(<BbIp2>)=<3HauCHHE>.
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si npli fy(<empaxenme>); - ynpocTUTh <BBIPAKCHHE™.
tayl or (<f (x)>, x=<x0>, <n>+1); — pa3noxutrh QYHKIHIO f(X) TI0
dbopmyne Telnopa ¢ IeHTpOM B TOUKe x() 10 TIOPsJIKa # BKIFOYUTEIBHO.

II.  OIPEJEJIEHUEITPOU3BOJIHOM.
[TPABUJIIAJIUODOEPEHIITTPOBAHN .
TABJIMLA ITPOM3BO/HbBIX

Onpeoenenue 1. 1lpousBogHoii pyHkunnu f(x) B TOUKE X HA3bIBACTCS

. f(x+Dx)- f(x)
=1 .
qu) D;(I@n 0 Dx
W3 onpenencHus cneayroT npaBuia quddepeHIInpoOBaHUS:

1. (u(x) + v(x))¢= u€x) +vEx);
2. (a m(x))q:: axu€x), rme a = const;
3. () ()" = uo)v() + ()

4 B0 _ ubn() - ()

8.0 = ) , rme v(x) 1 0;
5. (£(e)= ée(0)g&);
6. ( f 'l(x))q:: ﬁ , 3mech [ (x) — GyHkums, obpatHas f(x).
y=f"1)

Ha ocHOBanuu ompeneneHus Mpou3BOIHON U Gpopmyrd 1) — 6) BEIYUCIAIOTCS
MPOU3BOJIHBIE HEKOTOPHIX JIEMEHTAPHBIX (YHKIIHIL:
7. (¢)¢=0, roe ¢ = const;

¢
8. (xa) —ax®!, a =const;

X

9. (ax)q:: a* Ina opu a >0,a* 1; B 9acTHOCTH, (ex)q::e .

)¢= ! : B wactHoctH, (In x)¢=l;
X

10. (log, x
xlna

11. (sinx)¢= COSX;
12. (cosx)¢= - sinx;

13. (tgx)®=

)
cos” x
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14. (ctgx)¢=— : ;

sin” x
15. (arcsinx)¢: -(arccosx)¢: 1 ;
1- x*
16. (arctgx) = (arcctgx)q::;
1+x%
17. (shx) =chux;
18. (chx) —shx
19. (th
(1nx)°= Ch2
¢ 1
20. (cthx)"=
(C X) sh? x

1
Ilpumep 1. J1okazaTh, UCNIOJB3YS JIUIIb OMPEICIICHUE , UTO (ln x)¢= —, x>0.
X

1
_ .. In(x+Dx)- Inx _ . o +Dx o
= lim = lim In¢ < =

Dx® 0 Dx D®0 @ x @

¢

JMoxazamenscmeo: (Inx)

1
* Ox !

: 1
= lim lnga?+—— - =Ine* =—, 4r0o TpebOBAIOCH TOKA3ATh.
Dx® 0 ée X g = X

g

BblHOCS B mOCIeAHEM pAaBEHCTBE Jorapudm 3a 3HAK TNpenena, Mbl
BOCITOJIb30BINCH HEMPEPHIBHOCTHIO (PyHKIMU Inx mpu x >0. 3amerum, 4TO
, x+Dx Toxe

oynetr >0, yTo HEOOX0AMMO 751 cymiecTBoBaHus In(x + Dx).
3X
Ipumep 2. Boranciuts y4, ecmn y =57 .

Pewienue: y6=52 xn5%% %28 ®{n3 = (In2In31n5)5% 23'3%.
3/1ech UCTI0JIB30BATUCH (opMyItbl 5) u 9).
Ilpumep pewrenus c ucnonvzosanuem Maple:
>di ff(5°(2"(3"X)), X);
S50(27M(3Mx) ) *2M(3Mx) *3Mx* I n(3) *I n(2)*I n(5)
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1. TMMPUEMbBI JUODPEPEHIIMPOBAHUA

1. JInsg QyHKumMii, OpeAcTaBISIIOMIUX COOOM TpPOMO3JAKHE TMPOU3BEICHUS U
YaCTHBIC Pa3IMYHBIX CTEIICHHBIX BBIPAKCHHH, YIO0OHO, a NI MOKa3aTeIbHO-
CTENEHHBIX (YHKIHM, TJe OT IEPEMEHHOTO 3aBUCIT KaK OCHOBAHUE CTEIICHH,
TaK ¥ €€ MoKa3arelib, — HEOOXOJMMO MPUMEHSThH MPUEM JIOTapu(pMUIECKOTO
g depeHIupOBaHMSL.

DTOT  MNpWeM  OCHOBAaH Ha  COOTHOLICHUH (1n y(x))¢ Y fx))
y(x

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

N

x2
Hpumep 3. Haiitu y(, rae y = (Inx)" .

¢
Pewenue: Iny = Lzlnlnx; (1ny)¢= SASE %ln 1r1x+izLl =
X y X x Inx x
Vs
%geL- 21n1nx— ye= (lnx)3 el - 2lnlnx9.
x> élnx g X elnx ]

Ilpumep pewenus c ucnonvzoeanuem Maple:
>di fF( (I n(x))2(1/x*2), x):
| n(x) A1/ xA2)* (-2 (I n(1 n(x))/ x*3) +1/ (xA3*1 n(x)))
1
_ (- D2(x+3)(x+ 2)

Y- 2)
1
Pewenue: Iny = %ln(x - +5In(x+3)+7In(x +2) - %ln(x +1)- gln(x - 2);

Ipumep 4. Boraucnuts y(, ecnu y =

(ln )q:_ LQ:— 1 + 5 + 7 _ 2 _ 1 .
T T oo 1) x+3 x+2 3+l 3(x-2)

(x 1) (x+3)°(x+2) e 1 N 5 N 7 2 1 U
Yx+1)2(x-2) &@-1 x+3 x+2 3a+D) 3x-2f
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Ilpumep pewenus c ucnonvzoeanuem Maple:
>simpl i fy(diff(((x-
1) A1/ 2) * (x+3) AB* (x+2) A7) | (( X+1) A2 (x-2) ) A
(1/3),X%));
1/ 2% ( 23* X" 4+12* X" 3- 143* X" 2-
16* x+100) * ( X+3) A4* (x+2) A6/ (( x+1) A 2*
(x-2))A(1/3)/ (x-2) 1 (x+1)/ (x-1)~(1/2)

1x=] ()

2. nddepentmpopanne nmapaMeTpuyecKy 3aJaHHbIX QyHKImi y(x): |

Ty=y(@®
y &)
npousBoauTcs mo popmyie y&x) = e
t
i x =acost
IIpumep 5. Berauciuts y&x), ecnu | '
1V =bsint
¢
Pewienue:  y&x) = (bsin)b__beost _ é ctgt. Bamerum, uro  y&x)
(acost)®  asint a

npencTaBiseT cobol, kak u  y(x), TapaMeTPUYECKH 3aJaHHYI0 (DYHKIHIO:

1 X =acost
|

| b
P/Qx) =- ;ctgt
Ilpumep pewenusn c ucnonvsosanuem Maple:

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

3. IpouszBoauyo y&x) dpyHKIMH y(x), 3aJaHHON HESIBHO B BUIE
ypaBHeHUs [(x,y) =0, MOXHO BBIYUCAUTH (IpU ycaoBuu FE* 0),
aupdepeHIIupys TOXKAECTBO, IIOAYYEHHOE IIPU IOACTAHOBKE B
ypaBHeHHe ero pemeHus yp(x): F(x,y(x))=0 mo x. Iloayuyum
BbIpakeHHe, B KOTOpoe AHMHeHHO Boizmer y&x). Ero MoxkHO
pPa3peIuTb OTHOCUTEABHO ) §x).

IIpumep 6. PaccMOTpUM HESIBHOE 33[JaHUE SAAUIICA U3 IIpUMeEpa S:

2 2

x—2+2}—2=1. Haiinem y%x), mudpdpepeHIIHpPysd ypaBHEHHE SAAMIICA,

a

rmorarad B HEM x HE3aBHUCHUMOM nepemeHHoﬁ a y—QyHKIUEHN OT X;
2x 28 2 b*x

[IOAYYUM )ZC yy =0pb a4 ¢—- —— ID ye=- —— 3ameTuM, YTO
a b* a’ a’y
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nmpousBonHas y§x) BrIpakeHa He TOABKO 4Yepe3 X, HO U Yepe3d ).
OTO ecTeCTBEHHO, TaK KaK Ha 3AAuIice 3HadeHuio x| (-a,a)

b
COOTBETCTBYIOT 2 TOYKH C OpAMHATAMH ), :—x/a2 -x* wm

y, =- _\/ - x* . TIpou3BoAHBEIE 2-X PA3AMYHBIX (DYHKLIMH y,(X) ©
a

¥,(x) B TOuKe X, BOOOIIle TOBOPS, PA3AUYHEI.

IIpumep peweHus ¢ ucnonvzoeaHuem Maple:
>Z: =di ff(x"2/ ar2+y(x) "2/ b"2, X) ;

Z. = 2*x/ar2+2*y(x)/ br2*di ff (y(x), X)
>Q =sol ve(Z=0,diff(y(x),x));

Q= -x*b"2/y(x)/ar2

IV. CTAPIIUE MPOM3BOJHBIE ®YHKIINMN OJTHOM ITEPEMEHHOM

Omnpenenenre MPOM3BOAHOM #-r0 mopsaka QyHKnuu  f(x) uMeer
VHYKTUBHBIA XapaKkTep.
Onpeodenenue 2. llpomsBomnou mopsaka n>1 ¢yHknum f(x) Ha3BpIBaeTCs

0@ = ().

Takum oOpa3om, 7n-s NPOU3BOAHAS ONPENEISAETCS U BBIYUCIACTCA Yepe3
(n- 1)-10, Ta —uepe3 (n- 2)-10, U T.1.
Ilpumep 7. Berauciuth Npou3BOAHYIO 71 -TO MOPSAAKAa PYHKIIMKA ) =Sin2x.
Pewenue: y¢=2cos2x; y@=-4sin2x;

y®=-8cos2x; y® =16sin2x

ym =2" sing;%x P8
e 2 g
[Tocnenusist  Qopmyna SBISETCS MNPEANOJIOKEHHEM, OCHOBAaHHBIM Ha
npeapiaymux 4-x crpoukax. ns n =1,2,3,4 ona Beinonnsierca. [Ipeanonoxum,
YTO «yrajgaHHas» Qopmyna mjis nOpou3BoAHOW (n- 1)-ro mopsaka BepHa.

IlokaxeM, 4ro TOrZa OHA BepHAa U I #n-U  npousBoaHou. Ilycte

y(n-l) — 2"'1sin€§x+g(n - l)g. [IponuddepennrpyeM mocneaHee paBeHCTBO
%]

(") —(y(" 1)) cosaax+ n- E9—2”sma%x+ pn9 T.K. cos%l- Eg—sma
2 29 e 2 @ e 29
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[TpumeHeHHBIH crOco0 J0Ka3aTenbCTBa
Ha3bIBACTCs METOJI0M IIOJIHOM
MaTeMaTU4eCKON MHAYKUMH. BrpoueMm, 1o
WHIYKIIMA ~ MOXHO  JOKazaTh  (QopMymy

(n) — P

0
smgx + - 5 n-+, a 3aTeéM, NPUMCHHUB
7]

sin o

(sinx)

ee u ¢opmyny y" =2" sin@x +—n9,
€ 28 pucx npumepy 7
MOJTyYnTh BhIpaxeHue 1st (sin2x)™.

Ilpumep 8. Tlocuntaem 2-10 MPOU3BOJHYIO U3 IpHUMEpPA 3, IPOUJUIIOCTPUPOBAB
npuMeHeHue Jjorapupmudeckoro auddepeHpoBaHUS AN HAXOXKACHUSA

CTapIINX MPOU3BOIHBIX.

1

Pewenue: y = (lnx)x , yt= (lnx3) el - 2InInx<.
x> elnx %)
¢
L9 !
9(1n x)* 7 x? - 3x2(Inx)*
[Mpoauddepenimpyem yl p y‘lb: o - X
X
Vo ¢
>€9L- 2Inlnx O (lnx)3 Q b2 Q- g(lnxg éel - 3nlnx2-
elnx o X é xln’x xlnxg &6 x élnx 7}
e
17 1 -
1 2 3y 2
(lnx)x2U el 2 nlnx (lnx}) N 2 0_ (lnx4)
! eln x g X exln x xlnxg X
X(%ezl - 2lninx_ 3%1 - 2Ininx2- 12 2 3 ITpu Berunciaenun @
gexl X @lnx g In“x Inxg
1
(Inx)* el 5
UCIIOJIb30BANIaCh YK HalIcHHas B mpumepe 3 y¢= 3 & 2nnx
x> elnx %)

Ilpumep pewenusa c ucnonvzosanuem Maple:
| >factor (diff(ln(x)"(1/x"2),x%$2));
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| n(x) A1/ x*2)*(4*I n(lI n(x))"2*]I n( x)"2-

4*I n(I n(x))*lI n(x)+1+6*x22*I n(I n(x) ) *I n(x)"2-
5*x"2*I n(x)-x"2)/

X6/ 1 n(x)"2
Omneparust f act or wucmosb30BaHa 37ech JUIsl Pa3jioXKCHHs pe3yjbTaTa Ha
MHOXHUTEIH.
IIpumep 9. Haiinem 2-t0 mpousBomuyio y®x) masa BepxHedl u
HUXKHEN IIOAOBHH 5SAAUIICA, 3380aHHOTO IlapaMeTPU4YeCKH, U3
. 1 x =acost
5 | x =acost | 5
HPHMERS - %y = bsint %y((x) =- —ctgt

a

d b 1
%yqx) ; . zt b 1
Pewenue: y@= =S f- = . 3ameTuM, 4TO BTOpad
dx  -asint  g*sin’¢
dt
MpOU3BOMHAdA, KaK W IlepBad, 3aJaHa [1apaMeTPUYECKH:
Ix=acost
|
I b 1
*J/ %x) =- I
a” st

IIpumep peweHust c ucnonvzoearHuem Maple:
>diff(S,t)/diff(a*cos(t),t);
-(b/ atb*cos(t) ™2/ al/sin(t)”2)/alsin(t)

£
3HayeHue S ObLIO MPUCBOEHO B Ipumepe 5

ITpumep 10. Haiinem y®%x) 1us BepxHel M HWKHEH IIOJIOBHH DJUIMIICA,

2 2 2
b

3aJIaHHOTO HESBHO (CM. ipumep 6): x_z + y_z =1, yt=- °x

a” b a’y

Pewienue: Tlpomudpdepenmmpyem  y4 mo  x:  py@= é- —3

a‘’yg a
-y&_ b @ px0 b’ & b’x*0

x f =-— 2§y+ T HUrak, yO=- ——Cy+——1. 2-5
Y a'y alyg ay aly g

IPOW3BO/IHAS HESIBHOM (DYHKIMHM, KaK M TIepBas, BhIpaKaeTcs Kak 4epe3 X, Tak

qepes y.

10
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Ilpumep pewenusn c ucnonvzoeanuem Maple:
>subs(di ff(y(x),x)=Qdiff(Qx));
-b"2/y(x)/ar2-x"2*b™4/y(x) "3/ ar4

"3HadeHue Q ObLTO IPUCBOEHO B IIpUMepe 6
V. JUOOEPEHIINAIJIBI

Onpeoenenue 3. Ecnu MpUpaIleHUE byHKIIIHN y=f(x):
Dy = f(x+Dx)- f(x), coOTBETCTBYIOIIIEE MpUpAIICHUIO aprymeHTa Dy, Moxer
OBITH TpezcTaBieHo B Buae Dy = f(x+Dx)- f(x) = ADx+0(Dx), tne A =He
3aBUCUT OoT Dx, HO 3aBUCHUT, BOOOIIE TOBOPS, OT X, TO (pyHKmHsI y = f(X)
HasbiBaeTcs AuddepeHnupyemoil B Touke x. 3zxech o(Dx) — GeckoHeuHO Manas

) E(Dx)
0oJee BBICOKOTO MOpsaKa MaJlocTH, 4eMm Dy, T.e. lim —= =
Dx®0 Dx
_df (x)
MoxHO poka3aTh, 4YTO0 A = paat Takum 00pa3oM, CyIIECTBOBAHUE
X

npou3BoAHOM y  ¢GyHKuMH  f(x) B TOYKE X  DKBUBAJIEGHTHO €€
b depeHIupyEeMOCTH B 3TOM TOUYKE 10 ONPEAEIICHUIO 3.

Onpeoenenue 4. ['maBHas JIMHEWHAs 4acTh MpUpAIICHUS
muddepeHImpyemMon byHKIIUN ADx = f&x)Dx Ha3bIBACTCS ee
muddepeHImagIom.

Huddepenuman df (x) saBnserca QpyHKIUEH ABYX aprymeHToB — x U Dx.
PaccmoTtpeB ¢ynkmuio y =x, yOegumcs, urto dx° Dx (auddepenmman
HE3aBHCHMOW TIEPEMEHHOHN CcoBIMajaeT ¢ ee mnpupameHueM). Juddepermuans
CTapIIUX MOPSAKOB OMPEICISIFOTCS MHAYKTUBHO.

Onpeodenenue 5. Jlubdepennmanom n-ro nopsaka byakuuu f(x) (n3 2)
HasbiBaeTcs nuddepenuuan ot (n-1)-ro nuddepennuana sroit ¢pynkuuu. [lpu
stom d"Vf cauraercs Qymkmmeii Tompko x (Ho He dx° Dx), T.e.

a'f=ala" V)= dlr Do) = e
Cootromrerne d "V f = £V (x)(dx)""' Bomonmstercs, Hampumep, I

n—1=1. MeTogoM MHAYKLHUHU U3 ITOTO CIEAYEeT CIPaBEAJIUBOCTh aHAJIOTMYHOTO
BBIpKEHUs TSl n-TOo AuddepeHuana mpu Jobdom n 3 2.
Ilpumep 11. Bpruucouts 1- u  2-  nuddepeHunanst  QyHKUUH

- 2 -
y=+/1- x"arcsinx.

11
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89«/1 x2 xarcsmxo 1 xarcsme
8\/1 x2 \/l—x 7 é 1 x? Q)

¢
xarcsin O

d2y = y®dr)® = g? @’ S

0 X
+arcs1nx“\/
g'\/l x? \/1 x? arcsin x (dx ) _

1 x?

_ xVI- x* +arcsinx(1- x +x2)(dx)2 _ xVI- x* +arcsin x
(1- xz)% (1- xz)%

Ilpumep pewrenus c ucnonvzosanuem Maple:
>X: =subs(D(arcsin(x))=diff(arcsin(x),x)*D(x),D(sqgrt(1-
xN2)*arcsin(x)));

Pewenue: dy = ytix =

2

(dx)*.

X = -D(x)*x/(1-x*2)~(1/ 2)*arcsi n(x)+D(x)
>F: =subs(D( D x)) =0, D(arcsin(x))=diff(arcsin(x), x)*D(x),
D(X));

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

xN2)N(3/2)*arcsin(x)-D(x)"2*x/ (1-x"2)
>sinmplify(F);
(x*(1-x"2)"M(1/2)+arcsin(x))*D(x) "2/ (1-x*2)"(1/2)] (-
1+x"2)

VI. TIPUJIOXEHMA ITPOU3BOAHBIX U TNPPEPEHIIMAJIOB

1. ®opmyna Teinopa.
[Tpubnuykenne QyHKUUU B OKPECTHOCTH TOYKH X, MHOIOUYIEHOM MOXET OBITh
yIno0HO B paboTe ¢ 3TOM (yHKIIHEH.

FO) = £+ fE8 )G 5) 2 R ) %, %+
+l' £ (x,)(x- x,)" + R, (x), Tae ocTaTouHkIA uneH R, (x), HampuMmep, B Gopme
n!

(n+1) + -
Jlarpamxa, umeer Bux R, (x) = S A X)) (x- x,)""
(n+1)!

(BoOO1IE TOBOPS, (] 3aBUCHUT OT X U X ).

, rme 0<qg<l

12
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CropaBequBsl cienytomue ¢hopmyiasl Makiopena (popmynsl Teitnopa mpu
X, =0) U1 HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKIIMMI:
0 ok
. e"» 8 +R,.
k=0 k!
. 2k
2. sinx» & (- +R,.
k=0 2k +1)!
" 2
3. cosx» a (- +R .
k=0 (2k)!

n

4 (4P w14 4 BE DX KD

ne
k=1 k!
2k+1

b X
5. arctex » g (- DF
8 k%O( ) 2k +1

+R,.

" k
6. In(1+x)» & (- )" +R
k=1 k

IIpumep 12. Pa3noxuth MHOTOWIEH y = x° +x° +2X - 3 [0 CTENCHIM (x+1)-
Pewtenue: y0=3x>+2x+2, y8=6x+2, y®=6, p(-1)=-5, y¢-1)=3,

y&-1)=-4, y&-1)=6. y=-5+3(x+1)- 2(x +1)* +(x +1)°.
Ilpumep pewenusa c ucnonvzosanuem Maple:
>t ayl or ( xA3+x"2+2*x- 3, x=-1, 4);
- 543*% (x+1) - 2* (x+1) *2+1*(x+1) 3
®dopmyna Teiniopa n-ro nopsaka TouHa Jyist MHoOrowieHa nopsiaka n (R, =0).

Ilpumep 13. Berauciuth MpuOIMAKEHHO C MOMOIIBIO TepBoro auddepenimana
tg5°.

n -

Pewenue: 5° = %,y =tgx,x, =0,Dx = E, Dy = tgﬂ- tg0 = tg% »

36 36

1 P_DP
»dy =(tgx O = x— =—»(,087. Urak, tg5° @0,087.
b = (890 cos’x|.—y 36 36 85" @
IIpumep peweHus ¢ ucnonvzoearHuem Maple:
>convert (subs(x=(Pi/36),taylor(tan(x), x=0,2)), pol ynom;
1/ 36* Pi

B npumepe 13 HeusBecTHa TOYHOCTh NPHUOJMKEHHOTO BBIYHCIICHHUS.
[TokaxeM, Kak ¢ moMoIibo Gopmyiibl Teistopa MOKHO TPOU3BOAUTH BBIUUCICHUS
C TapaHTUPOBAHHOW TOYHOCTBHIO.

Ipumep 14. Boraucauts ¢ TouHOCTBIO € =107 sin28°.
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Pewenue: y =sinx, x, =30° = E,Dx=—2°=——.

90
R ‘_M x>?§p91 _9n+1
(n+1)! €90 g (n+1)ve9og'
y=x¢+q(x- x¢)=xo+qDx
2 3
RIE—L—» 0 5105, R,| £ — > 237 =L <105 Vinak, n=2
9080 100 90°>x6 90’6 162000

rapaHTUPYET 3a1aHHYIO TO‘IHOCTB.

2
sin 28° »%— éﬁ— 1eep ¢ -1 \/gp_ P @%— 0,03023 - 0,00030 »

2 90 4g90ﬂ 2 180 32400

» 0,46947 .
Ilpumep pewenus c ucnonwvzosanuem 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*37(1/2))*(x-1/ 6*Pi )"3+1/ 48*(x-1/ 6*Pi ) "4+Q( ( x-
1/ 6*Pi )75), 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. IlpaBuino Jlonutang. ChnpaBemyiBa Teopema:
Teopema 1. IlycTb B HEKOTOPOUM OKPECTHOCTH TOUYKU X,, KPOME, OBITH MOXET,

caMmoi 3Toi ToYKH, 2 GyHKIMH | (x) U Y (X), OJHOBpEMEHHO OECKOHEYHO Maible
i Geckoneuno Oonbinme, auddepennupyemsl U Y §x) 1 0. IIpu stom, eciu

$ lim ! &) , 70 $ lim ] (0 ¥ OHH PaBHEL
x®x0y(tx) x®xg Y (X)
[Tpumep 15. Boruucaume hmM
x®0In(cos2x)
Pewenue.
_ sinx
lim In(cosx) _ y cosx llim S%HXCOSZX _ llim s.mx i cos2x _
x®0In(cos2x) x®0_ 28M2x 2x@0sin2xcosx 2x®0sin2x *®0 cOSX
cos2x
14
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. cosx 1.1 _1
=—Ilim q=—x=—.
2x®02c0s2x 22 4
Ilpumep pewenusn c ucnonvzoeanuem Maple:

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

1/ 4
1o P¥
Ilpumep 16. Berauciautb 1%1}(2 -x) 2 =4.
Pewenue.
™ sinE px
InA4 =1limIn(2 - x) 2 = 11mtg—1n(2 x) = hm In(2 - x) = limsin— x
a®1 ®1 px x®1 2
COS—
b )
gimln@_';c):hmZ-_xx:Z b A=eP.
el cosp— x®12sinp P
Ilpumep pewenus c ucnonvzoeanuem Maple:
Slimt((2-x)*tan(Pi*x/2),x=1);
exp(2/ Pi)
Ilpumep 17. Beruuciutb 11®r% xctg px.
Pewenue.
.
¢ ) 2 2.2
hmxctgpx—hmcgpx=lim SI_PX = lim P = lim P X 1=l
x®0 x® 0 l x®0 ) 1 x®0 Sil’lz px x® 0 Sil’l2 px p p
2
X X

Ilpumep pewenus c ucnonwvzosanuem Maple:
>limt(x*cot (Pi *x), x=0);
1/ Pi

3. PaccMOTpyM HEKOTOpPBIE TE€OMETPUUECKUE TPUIIOKEHUSI TPOU3BOJTHOM.
VYpaBHeHue kacareiabHOM K Trpaduky ¢GyHKIUM y = f(x) B TOUKe

(50 /(xg)) mmeer Bux y = yy+ f&xo)(x- x0). Eemn f®xy) =¥, 0
ypaBHEHHUE KacaTelbHOU X = X,. YpaBHEHHE HOpMaJU K IpaduKy B 3TOil

TOYKE — y = ), - (x- x5). Ecmu f€x,) =0, TO ypaBHEHHE HOPMAIH

1
A

15
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X=Xx,.

Ilpumep 18. Hanucatp ypaBHeHI/m KacaTeJIbHOM M HOpMal K rpauky GyHKIUU
16
x2+y% =1 B Touke M &
v Q\/_ Ne)
Pewenue. Berancnum

X 1 & 1§_
x):2x+2y0=0pP yl=-— yGM)=-1;y, T==y2-x—
y&) > g yyq ) T RTE g

e
ypaBHEHME KACATENILHOM; y, = ! +g§ 1 0. ypaBHEHHE HOPMaJIU
5 Y, = T X- —+=X — .
2 & g

Ilpumep pewenus c ucnonwvzosanuem Maple:
>V =di ff (x"2+y(x)"2, X);

V. =2*x+2*y(x)*di ff (y(x), X)
>W =sol ve( V=0, diff(y(x),Xx));

W =-x/ y( X)
>subs(x=1/sqrt(2),y(1/sqrt(2))=1/sqgrt(2), W,
-1

*3nech HalJeH TOABKO YTAOBOH KO3(PPUITMEHT KacaTeAbHOU

Ilpumep 19. Ilox xkakuMH yIrilaMU NEPECEKAIOTCA KPUBBIE V| = XU )V, = x3?

Pewenue. x = x5 x(x- )(x+1)=0;x, =0,x, =- 1, x; = 1.y1¢= 1, y2¢= 3x7.
I x =0,7,%=1,%=0.tea, =
Y
_ﬂ =1b a, =P
1+0

2. x,=-1 y1¢:1,y2¢=3.tga2 .

2 =1 P a, =arct 1

+3 2 2Ry
3. B cuny cuMMeTpuu KpHBBIX !

1

3nech Hcmosib30BaHa (popmyria

tga, - tga YR
tga =tg(a, - a,) = 1”8 _
1+tga,tga, Y=y
(cm. Puc.).
Ipumep peutenusn c

Puc. k npumepy 19
ucnoav3osanuem 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 ctan(subs(x=1, (b-a)/(1+a*b)));
arctan( 1/ 2)
>arctan(subs(x=-1,(b-a)/(1+a*b)));
arctan( 1/ 2)
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