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36NhLUuh UNHS

«Pwpdpwagn)b dwpbiwwnhlywy dGrlwnpyh wyu hwwnnpp wipnn-
pnipjwdp Guhpdwé b aky tnthnfuwluwlh dnibyghwibiph nhdtnto-
ghwy hwayha:

Unwohl hwwnpp pwnlwgwé tn hhbqg qifuhg: Wuwtn, pGwlw-
Gwpwp, wnwehlp ytgbpnpn qpniful t: Un qrfuntd inpdwé GG dncly-
ghwjh wéwhgjwih L nhptipkGghwih uwhiwbnuiGbpp” hptiGg phwah-
nwlywb no Gpypwswihwywb seyGwpwbnipinGbbpny: PGpJwé GG
nhytptGgiwh YwbnGGbpp L, wjlnihtnl, hhdGwywb nwppwywd
$nLlGyghwbbph wéwbgywGtph pwbwdélbnn:

3nptipnpn gfuntd 2wpwnpqwé GO nhdtintGghwi hwadh hhdbw-
Ywl pwlOwdlbipp: Lepwjwgywéd GO pninp hhdlwywb nwppwyw
dnilyghwbpph pbjnpwh bpniéncpynibltipp, dGwgnpnwihl wlnw-
up hwiwwwwnwufuwl qhwhwndwip:

dbpohl™ nipbipnpn qrnifup, wobklwéwywniGo t: Unutbn G-
funpn tipyne gifuntd dawhywé nhdtiptiGghwy hwadh dtpnnbtipp Yh-
pwryntd G0 wlOhwdwuwpnipyntGGbph wwwgnigdwl, $nilGyghwyh
tnGnunGnipjwG, tpunptdnidGEph L nienighynipjwlb hGinwgnundwb
futnhpGtpncy:

3ntpwpwlsnip glfup ybpondd, hOswbu nw wnwohlG hwwnnpnid
tp, ppqwé GO gnpolwlwl L nbGuwlwb pOnyph pwgdwphy Juwp-
dnipjniGhtn:

Qpph wyu hwwnnph dGnwaghpb t), hGswbu L wrwehl hwwnnphlp,
UwlOpwdwub pGpbtingyt) £ 6M3 dwpbdwwnhlywih L dGfuwbhywih w-
Ynipinbiinh nGlywh, 3UU pnpwyhg-wbnwyd, wypndtbunp U. U. Uwhwy-
Jjwlbh Ynnihg: bwwnwnpyb] 66 pwqiwphy oquwywn nhnnnnipjnil-
GGp L 2nynidGbp, nph hwdwnp wju wbqwd £ Gpwb hd woybné 2Gnp-
hwywnipyntGb GA hwynGned:

L.3. Quyuuywl
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NhdENELSPUL IUThJ:
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§ 1. USULS3ULP UURUULNKUL

1°. Uswlgywyp quinwihwnhl hwlobglnng plwqpunwlwl fulinsin-
aGp:
ﬂl. Uwulhyh ninnughé L hwjwuwpwswih 2wupddwO onpblpp
uwhdwbynwd £ S(¢) =vt hwjwuwpnidny, npntin ¢-0 dwowlwya t,
v -0" wpdiwl wpwanipjnilp, huly S(¢) -6 wgwé dwlwuwnphnp:
UjG nbwpnty, Gpp 2wpdnidp hwjwuwpwswih st (v -0 hwunw-
wnnth sk), dwdwlwyh jnipwpwginip ¢, wwhhl zwnddwl wpwagnip-
Jnilp qOwhwunbnt hwdwp Jupynd GG hGnlyw) YGpw. hwpyned GG
t,-hG whdhpwwbu hwonpnnn Ywd Gwiunpnnn Az dwiwlwlywihen-
gntl dwulhyh wagwé AS = S(z, + Ar) - S(f)) Swlhwwwnhp L pwdw-
Gnud wyb Az -h: Unwgqwéb wadwbnud GG #,-hg ¢, + Az -0 pGYwé dw-
Gwlwlywhwwnywénild punddwb dhohl wpwagnipynib L Gowlwyned
Sty + AN —-S(t)) AS
the- At A

(1)

Nnppwl thnpp t #,-hg dwdwlwyh Az 2tinnidp, wyGpwh (1) pw-
Gwélny uwhdwOywé dhohl wpwanipyntlp G2qnphwin £ wpnwhwyinnid
wnpdiwl wpwanipyntlp dwiwbwyh htiGg ¢, wwhhG: Y hhdp pG-
nnilbiny” gwllywgwé ¢ wwhhl dwubhyh 2wpddwh (wyGpwnpwjhh)
wpuwantpyntbp uwhdwlnid GG

o(t) = lim SUFAD =50 _ 1 AS )
At—0 At At—0 At

pwlwadlny:

4



Opplwl 1: UwnpiGh wqwun wiydwh optiGpp wipdnid S(t):gt2/2
pwlwdlnd, npintin #-0 waydwh uygplwwwhhg hwpqwéd dwowlwya t, g -
0" whydwh wpwagwgniip, huy S(2) -6° dwpdlh wigwé Gwhwwwnphp:

Swpybtilp dwiwlwyh ¢ wwhhl dwpdlh wguwn walyiwb wybpwppwhl
wpwantpjnitbp: NLGGGp®

2 2
o(6) = lim SE+A) S(t):hmi(g(H—At) _&J:
At—0 At A0 At 2 2
1 gAr’ ) gAr)
_Alllzn)OE(gt At + 5 J—i}%[gH—Tj—gt.

II. Lhdpwlwl nGwyghwh plGpwgpnid gnjugnn Ojniph pwlw-
Yncpyntlp® QO -G, ¢ dwiwlwyhg Ywhujws dnGyghw k. Q=0(¢) :
Swllwgwé ¢-h hwdwp
q(t)= 1mw= 1jm£ (3)
At—0 At A0 Af
pwlwdlny uwhdwlynn OLonpnt00 wOwlnd GO dwdowlwyh ¢
wwhhb nGwyghwjh wpwaqnepyniG:

II1. Ythgnip hwppnipjwl ypw inpqwé L Ynph (6. 1) Gipywybpny
pwzrutlwé t npnawyh qubqqwé: Unph A Swjpwytinp (Ynph uyhgpp)
thnthnfuwywb P YybGwnha dhwglnn
wntinh Gpywnnepynibp GowGwytbp
s-ny, huy AP wnbnh quGqwépn
m-ny: Mwnq t, np m-p dnlyghw
E s-hg, m=m(s):

uGgbtiny P Ybtwnhg Ynph vty
wj” P ybtwnp P-G P'-hG dhwg-
Gnn wnbtnh GpywpnignGp Gow-

qo. 1 Guytlp As-ny: Lnyl wyn wnbinp
qulqyuwép, wybhwjn £, hwdwuwp YhGh Am=m(s+ As)—m(s)
nwnpbpnipjwlp:

Spqwé PP wntinh Am qulqwéh L As Gplywpnipjwb hwpw-
pbpnipyntGG whdwbnud GG PP" wnbinp Jpw pwpfujwé qubqywdh
uhohl (q6w)h0) funnepyniG: buy



p(s) = lim 27 = Ji 215+ A) = m(s) )
As—>0 As  As—0 As

pwlwadlny uwhdwOjwd $nibyghwb Ynsynid £ qubqwsh pwfudiw
funnipjwl  dnilGyghw: 3nipwpwlbsnip s -h hwdwnp $ncGyghwih
p(s) wnpdtipl wajwbnwd GG s -h0 hwiwwwwnwufuwlnn P Ybwnnid
qulqywdéh (qdwyhh) funnipyniG:

hGswtu nbulnud GGp, pbpwé bpbp fuGnhpGbpnud £ (2), (3) L
(4) pwlwadlbpny uwhdwbjwé dténipyntbGEpp Ywrenigyned GG Gnuyh
Gnwlwyny: UGunbGutiny hwpgh gniin plwghunwywl wuwbyunbtpp L
wnwbdlwglbind wyn uwhdwOnudbbpnid  Yhpwedwd plnhwlnep
Ununbigniip’ hwhgnid GGp $nilyghwih wéwbgjwih qunuwthwnh:

2°. Uowlguyh vwhowlndp: Spqwé £t y=f(x) (a<x<b)
Pnilyghwb: thuwnwnytilp x, € (a;b) Ytwp:

Upgntitbunh gullugwé x (x # x,) wnpdtiph hwiwnp Ax = x —x,
tnwnpbpnpyntbl wadwlnd GG x, YGwnnd wpgnidblnp wa: wh
hwiwwwwnwufuwb Ay = Af (x,) = f(x) = f(x,) wnwnpptpnipyntlGl wa-
Jwabnud 66 prclGlhghuyh wa:

UwhowlGnid 1: DncGlghuyh woh L wyn wol wewowglnng wpgnt-
dGinh waoh hwpwpbpnnipywl  vwhdwlnp, Gnp  wponitdblmp  wop
dowunid | O-h, Ynsynid F pnillhghuyh wowlguy L Gpwlwlynid

. M(x)

lim ——=% = f'(x,):

i S(x0) (%)

Gpb Gqwé uwhdwbp gnjnipyncl nilh L yGpowdnp £, www £ -G
whjwbnud G0 x, YGwnd phapbpbaglh: Iwjunwl nbwpnid wuncd
GG, np f -0 x, -nLd wéwlgjw snibh Ywd nhptipkbgtih st:

Uswabgjwih Gawlwlydw (5)-nid GEpYuwjwgywé aLb wnwownyb) k
LwqpwGdp : buy LwypGhgn, nd, h nbw, hwdwpynid £ wéwbgjwih qu-
nwthwph htnhGwyn, hp w2fuwnwbpbtpnid wéwbgjwih Gawlwyiwh

d d d
fcgf) (df(x,) pun dr-h), d—f; s 2

hwiwp oquwqnnét

" gnqtd Lmh LuwgpuGd (1736-1813), ppwluhwgh dwpbwnhynu:
6



upuynObpp: Mw, pun wokGwbh, wwydwbwynpdwé t tnb Gpwlny,
np woéwlgjuip wakph hwpwpbpnipjwb (Ynunnpwyh) uwhdwb L
2qnipwgltibp, uwlw)h, np LwjpGhgh Gawlwyndbbpp wdpnnowlwl
uhdyniGtip G0 L sh Yupbh npwlp pGUwit] npwtu Yninnpwybbip: Yw
Gpptul Ywpnn £ pyncphdwgnepyjwb hwhqbiglt:

UjnuinnGp pnilyghwih wéwlgywip Gwlwynid tp £ (x,) -nd: Un
ALp hhdGwywbnd ogunwignpéyned £ $hghywywb fuGnhpGBpncd, dwdw-
Gwyhg Ywfuywsé nlyghwbtiph wéwhgywGtpp Gawbwytint hwdwp:

Oquwanpétiind uwhdwOnid 1-hG Gwpunpnnn GowbGwynwibbpp L
hwuh wrbbind, np (Ax>0)< (x> x,) " (5) pwlwdkhlG Ywpnn
GOp wnw] Gl hGnlyw| nbGupn.

S0 +A0) = f () _ L S@)= (%) |
Ax

X=Xy X — xO

%)

’ = li
/)= fim,

UbGnpwnwrlwiny, JGppwwbu, OGwfunpn Ybwnnd vwhdwbjwé
dniGyghwbphh, nbulnid Glp, np dwulhyh ninnwghd wndiwb w-
pwanipntlp Swlwwwphh wéwlgjwi b ™ pun dwdwbwyh.

v(t)= fg_f =8'(t):

Swiwbdwlnpbl, T fulnpnuy q(t)z%zQ'(t), huy IMI-nLy’

pl) =S =i (5):

3°. drublghuyp nhpbpblghuyp: Mwhwwibiny Gwiunpn Yawnnwd
dingqwé Grwlwynilbipp” uwhdwGbGp Lu Uh qunwthwn, npp ubip-
nnpbb weGsyncd £ wéwlgywih qunwithwnph:

Uwhdowlntd 2: 'y = f(x) pnclhyghwl 4nsynid t x, Ywnnid nhpb-
pblgbyp, tpl qrynipinil niGh A phy, wylwpupl, nn Af (x,) wdh huw-
dwn opdwnpun F

Af (xy) = AAx + 0(Ax) (Ax — 0) (6)
Gapluwywgnidn:

Uju GEpYuwywgdiwh 069 wnwohlb gnidwpbihG® AAx -p, wGwbnid

G0 $niGyghwyh wéh qruwynp dwu: buy Gpypnpnp, hGswbu L Gaw-
Gwydwé £, Ax-h Gwwndwdp, Gpp Ax — 0, pwpdp Ywpgh wGybpe
thnpp £ (n°1V. 4.7):



Qhgnip y = f(x) dnlyghwl x, Yhwnnid uwhdwlnid 2-h hdwu-
wnny nhybiptbgbh £ Pwdwlbing (6) hwdwuwpnipjwb Gpyne dwup
Ax -h L wGglbny uwhdiwGh” uinwOwGp.

Af( MO0y gim 680 _ g4 0= 4

Ax»O A—0  Ax

Lljumbr[hg Gwfu Ggpwlwgbnid GGp, np f -p x, -nLd nLGh Ybippw-
ynp woéwlgjwy (uwhdwlnid 1-h hdwuwnny nhybptGgbih £), huy wy-
Gnihbunb, np (6) GEpYwjwgiwh ok wehw 4 phyp htlg f'(x,) -G L:
UjGwbGu np, (6)-p Ywpnn GGp wpwnwagnt| hGwnlbyjw) nbupndy.

Af(xy) = f'(xg)Ax + 0(Ax) : (6)

Ujdu LOpwnntlp, pt f -p x, -ntd uwhdwnLd 1-h hdwuwinny nh-
dbpbhgbih E:

Quwihnfubind (5)-p Alim(
f( A (xy)

& (%) - f'(x 0)) 0 wbuph’ Yuwpnn

tiGp qnki, np — f'(xg) =0o(1), npintinhg Yuwnwgyh dnLlyghwih

wsh Af(xo)—f(xO)Aero(l)-Ax Gepywywgnidp: buly nw, wpnka,
GneyG (67)-0 t, pb hwpyh wnlklp o(1) - Ax = o(Ax) wlyOhwyn hwjw-
uwpnigjnilp: Uhwtu np, £ -p, thwuwnnptl, nhdbptGgbih £ Gl
uwhdwbnid 2-h hdwuwnny:

Ujuwhund, pncbyghwjh nhdtiptbgtihnipjwb Gwiunpn Yewnnd L
wju YGwnnd inpdwé uwhdwbnudbbpp hwdwndbp GG:

Thgnip y = f(x) Pnlyghwb x, Ytwnnid nhptintiGgtih k:

Uwhowlintd 3: dniGhghuyp woh (6) Ghphyuywgdwl qifuwynn
duwp” f'(xg)Ax -p, Ynsynid b pLllyghuyh nhpbpblghuwy L Gywlwy-
ynd df , Df, df (x,) ywd Df(x,)

Quwuwnnptl, x, Yhwnd £ pnlyghwih nhdptintilghwip Ax thn-
thnfuwlwlhg Ywhuws, & = f"(x,) wallynibwihG gnpéwlgny qowht
$nlyghw k.

df (%o )(Ax) = f'(xp)Ax : (7)



Npny GUwwnwenudlbpng ogunwlwn £ qunlb g(x)=x dnLly-
ghwjh nhptiptilghwyp: NLlklp®
g'(xy) = lim 8P "8C) _ pj X% .
% X=X, XX X — X,
Ujnntbinhg unwlnid GGp®
dg(x,)(Ax) =1-Ax = Ax: (8)
hPGswbu wnbulnud Glp, gwllywgwd x, Ytwnd g nllghwih

nhdtntlghwip /I (Ax)=Ax pwlwdlny wnpynn qéwjhG $nLlGyghwh

£ GnyGwlywl wpnwwwwnybpnidp (n° 1L 1.3): OnfuwphGbiny (8)-ntu

X, -0 guwllywgwd x-n L g(x)-h thnfuwnkb gptiny x° Yunwbwlp
dx(Ax)=Ax, AxeR,

hwywuwpnipjnilp:

Gpb, wydy, unwgywdp ntinunnblp (7)-nd L whwnbublp, hGswbu
nw hwdwfu £t wpynud, Ax wpgnuitilnp, www Yhwbqblp nhdbinta-
ghwy hwynid fuhuwn uplinp

df (xy) = f'(x,)dx (9)
hwywuwpnipjwp:

bet f-p (a;6) dhgwlwiph pninp Yhintipnid nhptintiGgbih t,
wwuw (9)-nLd x, -G Ywnnn tiGp thnfuwnphGtip gwlywgwéd x-ny.

df (x) = f"(x)dx : (10)

Uju dtipphlG pwlwdlb oquwywp £ Gwb gnpsGwlywb wnnidny:
IGunwquwyniy, hGunbgpwG6p hwpybihu, wjd pwdwywb hbnwglned
E wjuwbiu Ynsqwé «dwubpny hOGwnbigpiwl» L «thnthnfuwywdh thn-
fuwphGdwh» nbuGhyw:

4°. hpbnliGgb hmppuwl wihpwdiyn wuwydwip: Gpb nplt Yb-
nnd dnilyghwih whplnhwinnepjnilp qGwhwunygnud £ npybiu npw-
Jwl hwwnywbhy, npwbu $nbyghwih jwy npwy, www nhdptiptagt-
thnepjnilp, hGswbu gnug Yupdh unnpl, npuywlywl wenedn wyb-
LhG k£, pwl whpbGnhwwnnipyncGp:

bpti x,e(a;b) Ybwnnd y= f(x) pnlhyghwl nhplinklglih £
wuww uyn Yawnned f -p Gul wlplnhunn £

huywuwbtu, wpwnwqntbny (6') hwywuwnpnipjniln



S )= f(x) = f'(x)(x = xp) + 0(x — x,) (x —>xy) (6")
nbupny, Gywwnnid GGp, np Gpp x — X, , hwjwuwpnigjwl we dwuh
Gpynt gnidwpbhG k) dquinud GG 0-h: Nupbdl, dwiu dwub b £ dquinid
0-h: Ununbinhg htwnbnid £ lim f(x) = f(x,) hwjwuwnpntpjntlp, npp

X—)XU

htilGg GawlwynLd £, np f -p x, -ntd whplnhwn E:

Uuwhuny, inpywo Lanncd pnillghuyh wlpbnhwanpinln wyn
Ybwnnid nhpbnblgly hnipuwl wihnwdbyn wwydwl t:

OphGwyny hwingytlp, np wOplnhwwnnipynilGp nhytipthgtbhnt-
pjwl pwywnwp wywjyiwa sk:

Ophlwy 2: dhinwnytlp f(x) =[x | $nilyghw (q6. 2):

Swllwgwd x, Ybwnd wu dnily-

ghwjh wlplnhwwnipynibp pfundd £ GrwGy-
Jwl wGhwdwuwpnipyntbhg (n°1. 2.6).

FACORFACH LI PIEEN PSS AE
Uwnniqtilip, wydd, np x, =0 Yhwnwd

dnilyghwl nhdtintiigtith st: 96. 2
Lwqutilp wakph hwpwptpnip)nilp. ’
f@)=f(0) _[x]-|0] :mz{—l, x<0,

x—0 X X 1, x>0:

Muwng t, np 0 Ywnwd waskph hwpwpbpnipywl dwfuwynnijwl uwhdwlp
=1 t, huy wowynnijwh uwhdwbp’ 1: buly nu GowGwynd £ (n°IV. 4.5), np wik-
nph hwpwpbpnipynilp 0-nd uwhdwG sniGh, $ncGyghwb wyn Yewnnwd nhdb-
ntGgkh sk:

5°. Qnuphlph snpunpnn: Uswlgyuyp Gpiypuwswhwlwl pdwunp:
Thunwnllip y = f(x) (a<x<b) pnllyghwi:

Uwhdwlntd 4: y =kx+b nmnpnp Ynsynid £ x, € (a;b) Llnnid
S brulyghuyp gpuiphlip 2nzunpnn, bpk x, -h oppwlyuypnid [ -p fuw-
nbyh Eabpluwwglly

f(x)=kx+b+o(x—x,) (x> x,) (11)
wnbupny.:

uagltitnd (11)-h wo L dwiu dwubipnd uwhdwbh, tipp x = x, "
YuinwOwGp.
10



S (%) = lim f(x) = kx, +b (12)

hwwuwpnipjnilp: Uju hwywuwpnepjnilhg L (11)-hg hGwnbnwd £, np
i SO S(x) kbt o(x—x,) = (ky +b) _

X*)XO x—xo X‘)XO x—xo
. k(x—x . o(x—x
= hmg+ hm(—O):k+O:k:
X—)XO x—xo X—)XO x—xo

Wu ytipghGp dh Ynndhg Gawlwynwd £, np f -p x, -nd nhdbipka-
gtith £, huy gyneu Ynndhg' np f'(x,) =k : Stnunntiiny & -h wpdtipp
(12)-nd” Ywpnn GGp hwyyb| Gwl b -0.

b= f(xy)—hkxy = 1 (x0) = f"(x)%, -

WGwtu np,

kx+b = f'(xo)x+ f(x0) = /(%)% = f (x0) + /" (3%)(x = xp):

Wuwhund, Gpt y = f(x) $nllyghwb x, YGwnd nbh 2nwithnn,
www wil x,-nd nhdtiptiGgtih £, pln npnud™ 2nwithnn ninhnp
nnyned k

y=y(x) = f(x)+ f(%)(x = xo) (13)
hwywuwpniiny:

Thgnip, wydd, f -p x,-nd nhtiptiGgth t:

QLuwthnfutiiny nhdtiptlgtih dnilyghwih (6") GEplwjwgniip

F@) = FO)+ £ () —xp) +0(x—x0)  (x—>x,) (14)
nbuph L hwdbtdwwnbing (11)-h htwn® GYwwnnwd Glp, np y=kx+b =
= f(x,)+ f'(x)(x —x,) hwqwuwpnting npnzynn ntnhnp, puin uwh-
dwlnid 4-h, x, Ytwnnd f dniGyghwih gpwdbhyh 2nwithnnG t:

Udthnthtny hwgntd Ghp hbnlywiha.

npwliugh x, Gbunnid pniGlhghuyh qpuphln nilGbGuw pnpwihng,
whhpwdbipn b b pwywpwn, np pncGlyghwl x, -ntd (hah nhpbinkitgt-
Lh:

¢ hunnnnipnil: Swppwywb $nGyghwlbph pwnpnid wnwyb] wwpgq
Jwrnigwdép niltgnnp, hhwpyt, qdwiht dncGyghw t: tw hwpgh webbinyg,

tpt f(x) $nilyghwl x, Ytwind nhdptipklgbih b, www X, -h thnpp 2now-
11



Yuypnid £ -h wpdbipGtinp hwpdwp £ Gninwpytip 2nwthnn (owyhb) $nLly-
ghwjh wpdtipltpnd: Ujn nbwpnid pwgwnéwy UI'ULLILLUUQU*, hGswbu GEpYw-
Jjwgywé t (14) pwlwaélinud, YihGh (x —X,) -h Gywwndwdp pwpép Yunpgh wa-
Jtipe thnpp:

Onphlwly 3: Ainltlp \/m -h dnutnwynp wpdtpp:

hPhwpyt, wwnpg dnunwpyiwdp /4,01 = 2:

Nddwn st uwngb, np wyu nbwpnd  pwgwpdwy ufuwiwbpp
[1/,01 =20, 0,002 hg st t

0,01 _ 001 _
/4,01 -2 o2 5 Lo

Ujdd hwingytGp, np 2npwthnnh dhongny Yunbih £ hpwlwliwgbhb] wyb-
Lh 62gnhwn dnunwipyncd:

Nhunwnyklp f(x) = Jx $nLlyghwa: CaGnpbtiny x, =4 YnLltGwhp.
f(xy) = £(4) =4 =2: 3wadsle, wdd, f"(x) = /'(4)-p.

f'(4):1imM:1im ! = 1 :l:0,25;
=4 x—4 x4\ /x +2 \/Z+2 4

Stnunntiny (13)-nd x, =4, x=4,01, f(x))=2 L f'(x,)=0,25"
Yuuinwbwhp.

1(4,01)=2+0,25-(4,01— 4)=2,0025 :

UpryncGpnud’ mz2,0025: Muwpq hwdwpybbpny hwdngyncd
bGp, np 2,0025-p /4,01 -h Gnunwgnp wndtipl £ hwybnusng: UdtihG,
2,0024 < /4,01 <2,0025 wGhwywuwpnipjniGGbpp gniyg GG wwihu G,
np dninwpyiwb pwgwpdwy ufuwwbpp 10 -p sh qGpwqubgniy.

‘W - 2,0025‘ <[2,0025 - 2,0024| = 0,0001

UnpyhG wlnpwnwnlwlp uwhdwlnid 4-h0a L thnpékGp w)b vkY-

Gwpwab| Gpypwswthnnba:
Thunwnltilp y = f(x) dnilhghuygh gpudhlp (a6. 3):

: Shnwnpyynn dtonipjul hpwywl wpdtiph L dnnmwynp wpdtph mwpptipnipjuwl pugwp-
Gl wpdtipp:
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Gpwdphyhl  wwwnluwlnn
My (xy5 o) (y0=f(x0)) b
M(xy) (x#x) bty

wbglnn nuinpnG  wGjwlnLd

GG qpwdhyh hwwnnn:
Nhgnip P-0 M, Ytiunny
wbglnn hnppgnGwywb L M

0 X0 5 3 x  Ubwny wGglnn ninnwéhg
99 ntnhnGbph hwwndwG YenG

LowlwytlGp M M hwwnnh waynitGuwyhG qnpéwyhgp &, -ny: Gpk
a,-n MM hwwnnnh Ox-h GUuwdwdp ptpnipjwl wGyncGh £
(aM =4MM0P), www’

PM _y-y, Ay
ky =tga,, = =20, 15
=18 PM, x-x, A (19)

Ujanihtitnl, AM (MP -hg qunlnid GGp Gul, np

MM = J(x = %) + (7= 3,)* =JAC + A : (16)
Unwjdd GlGpwnnpblp, pt f -p x,-nd wlpGnhwn . Ax—>0=
=Ay—0 (n° V. 1.1): Un nbwpntd, x-p x,-h0 dginbiihu M Ybwnp,
hGswbu hGwnunid £ (16)-hg, gpwdhyh Gpywjbeny whytipe dnnbanid k

M, -hG.
MM, |= lim JAx* + Ay* =0:
—>

Gpt npw wpmynilpnid M M  hwwnnp «dquinid E» npnawyh

uwhdwbOwjhbG nhpph, www wyn nhppntd gnGynn ninhnt waqwaniyd
GG qpudhlh 2n2wthnn:
Lwlh np pninp nhunwnyynn M M hwinnnObpG wbglnud GG ohl-

Gnyb M, Ytwnnyd (Wwunbwbnd GG M, YGhuipnGny ninhnGtnh thGoha.
n°IIL 3.8), npwlg uwhdwGuwhG nhpep YihGh npnwyh, et £,, waynt-
GuwjhG gnpéwyhgl niGh npnawyh ytpowydnp Yud whytipe uwhdwa;

ubadtpe uwhiwbh nbwpp YpGGwpyblbp hweonpn YGuwnid: buly
ybpowdnp uwhiwbp, hOswbu htwnbnwd t (15) pwlwélhg, gnynipjnih

lim

X=X

13



ntbh wjb L dhw)b wylb nbGwpnd, Gpp f -p x, -nd nhpbiptiGgth £ COn
npnid’ uwhdwbwihG ninnh (2nawthnnh) &, wGynibGwihG qnpéwygh
hwiwn unwgyntd t
o N,
hy = fim by = fm = 5

pwlwdlp:
Wuwhuny, Ywpnn GOp wpdwlwqgnpb] wéwlgjwh Gpypwswihw-
Yl hdwuwnl wpunwhwjinnn hGnbjw| thwuwnn.

nmwd  x, Ybwond - f o prlyghuyh wowlgyun  gnuwphlh
(xo; f(x0)) Ylunny wnwpjwss pnpunpinn nunnp wiilyniGuypli gnpdw-

bhali L
Wu wwydwbaGpned 2n2wthnnh hwwuwnnedb pGnnelned |

y=yo=1"(x)(x = %))
inbGupp:

Cwnnilwybiny niuntdbuuhpby 6. 3-p° Ywpnn Glp Gwl GYwwnbi,
np jnipwpwlgnin x-h hwdowp, M P hwndwéhl (wdbih uwnnyg
x—x, =Ax-h0) PT hwwndwép® (y; — y,) -0, hwiwwwuwnwufuwbtglnn
wnuwwwwnytipnuip x, Yawnnad £ dniGlyghwih nhptintiGghw G t.

df (xo)(x —xp) = (X )(x = xp) =k (x = X)) = yr — ¥p:

hGs ybpwpbpnud £ qdwapp ypw Gpwé TM hwindwéhl, wujw
wyb f pnlyghwih wsh (6) GhpYuwywgiwb dbY wrlw o(x —x,)
gnuiwpbhG k.

TM =y =y =(y=) =y —2o) =8 (xp) = df (x)(x —x5) =
=o(x—xy):

6°. Utfbpo wowlguylbp: Nipnwdhq pnpunpnng:  Yhgnip
y=f(x) $nlyghwl x, Ytwnncd whplnhwun k:
Uuntd &G, np | -p x, -ncd niGh whdbng wowlguy, tpt

XX, X=X, Ax—0 Ax

Ujn nbwpentd gpnid GG, f'(x,) =

=00

14



Jwiwbiwlnpbl uwhdwbdnd GG f'(x,) =40 L f'(x,)=—o
woéwhgywbbnp:

Uh Ynnihg wwpq &, np Gpt nplt YGwnnd dncblyghwb nibh wi-
ybpo wowlbgjwp, www wjl wyn Yhawnnwd nhdbtipkbgbih sk Uwyuwyh,
wbybny wéwhlgjwbGtpp hbGnmwpnppnpnipincl GG GEpyuwjwglnid pbiynig
htilg Lujﬁpujﬁnq np npwip wadhowywbnpbb wrGsynid GG $niLlGy-
ghwjh qpwdhyh ninnw-
dhqg 2nwthnnh qunwithw-
nha:

Thgnip® f7(xy) =+o0:
Ujuintin t, hOswbu L Gw-
funpn  YGwnwd, wnwGbOp
anwdhlh - M, (x: £ (%))
yGwnnd waglnn MM hw-
mnn  (q6. 4): upybbnyg
n°5-ntd wpywd nwwnn-
nnipntbGpp” MM hw-

winnh &,, waynLbwha qnpdwygh hwdwp Yunwbwip.

fx)

fx,)

qo. 4

A\ B )
b = fim 2= ) =

Gpt a,, -n MM -h Ox wnwlgph GUwwndwdp phipnipjul wo-
WneGG t, www, pwbh np 0< ¢, <7z (n° 1L 3.1), tge,, =k,;, > ©
wwydwlhg hewbnud £, np e, — 7/2: % Guwlwynud &, np bpp M Y-
wnp gpwdbhyh Gpyw)bpny wadtng dnnblnud b A -hlG, MM hwwnnnp

«dquinLd t» ninnwéhag nhpph: Nptdd, hwiwdw)b Gwfunpn YGwnnud po-
nnijwé uwhdwbiwh, nbyghwih gnudbhlp M, -nud ntbh ninnwdéha

2nawithnn, npp (n° 111 3.3) npnaynid k
x—x,=0
hwywuwpniiny:
Onhlwly 4: Ythinwnytlp u = %/; PnLlyghwb (n° 11.3.5, q6. 19):
bpt thnpatilp hwayb] wju $nilyghwih wéwlbgyuip x, =0 Yhwney,
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www YunwOwbp.

3 3
u'(0) = lim > =Y g 1,
-0 x—0 xa03/x2

Wuwnbnhg hbwnbnd £, np x=0 hwdwuwpniiny npnaynn nupnwaéhg
ninhnp” Oy wnw(gpp, $nilyghwih gpudbhyht (0;0) Yhwnny wnwpdws n-
withnnG L:

Lnyyh 6. 19-nd ywwnybpdwd £ Gwl nhunnwpyynn pnibyghwihb hwyw-
nwnd v=x> $nillghwih gpwdhln: Iwzytilp v-h wewbgwip u(0)=0

yGuwnned.
303

V(0) =lim>—L ~limx® =0
=0 x—0 x—0

Pwah np Gwl v(0) =0, v $nGyghwyh gpudhyha (0;0) Yytwnny nwp-
Jwd 2nwthnnp npnayncd £

y=v(0)+V'(0)(x-0)=0
hwywuwpniiny b, htinbwpwp, hwdpGyanwd £ Ox wnwGgphG:

¢ thwnnnipyniG: OphlGwy 4-nd # L v dnilGyghwbbph qpwdhyatipha
(0;0) ytwny wwpdwé znpwihnnbbpp  (YnnpnhGwwnwihG wewhgplbnp)
y=x nunh Guuwdwdp dhdjwlg hwdwswih G6: Yw wywyiwbwdnpwsé £
wjl hpnnnipjwdp, np Gnylb hwdwswhnepyniGp welw E Gub $nGyghwbbph
qnwdhybbph dhol: Wn L Gdwlwwnhw wyp thwuwnbph wydbih fuhun L wdbih
nGnhwGnep plnyph dLwybipwndGiipp wpdwé GG wju gifub Jbipeonid ppdwé

qundnipjnil 4-n1L0 :

7°. Upwlnniwlh wowlguylbp: Yhgnip y= f(x) (a<x<b)
Pnulyghwb x, € (a;b) Ybwnnwd (hwndwésh Ghpphl Yhwnnid) whpln-
hwun L

DnLGlyghuyh woh L wnpgnidblmh woh hwnpwpbnnipiwl dhuwlnn-
dwlp uwhiwallpp”~ (Jepownp Gwd wibpg) Ynsymd GG x,
Ytiinnid dhwlinndwGh wowlgywy G6n L Gpwlwlynid

S G + A%) = f (%)
Ax

f(xy) = lim (Gwfuwynniywb wéwhgjwy),
Ax—>—-0

S (xg +Ax)— f(x,)
0 Ax

flx)= lim

(wowynnOjwl woéwbgjwy):

" Stun®IL 3.5-mud wnwd nhunnnipjnilp:
*k
Stun®IV. 4.5-mu:
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UWuwnbin t, hGswbu n°® IV. 4.5-nud, GlwwnbGp, np dhwynndwdh
woéwhgyubGbpp hGplnipnybt wpdtp GO GGEpYyuwjwglnid Shwyb wyb
nbwpentd, tpp nhnwplynn Yhnnad pnclyghwb nhdtptiGgbih st
uyGhwyin £, np nhdtpLhgtihnipjwl wwpwaquwynid Shwynniwbh
woéwhgjwGGpp GpyniuG £ gnynipynih nilGG L hwdwuwp GG $ncly-
ghwyh wéwagyuiht. f7(x,) = £ (x) = /(%) :

Uhwynnowbh wéwhgjwGtpht hwiwwwwnwufuwb uwhdwbynid
GO Owl dnGyghwih gpwdhyp dhwynniwbh nwithnnGtn: Ypwlp
npnaynid GG

y=f(x)+ f1(x)(x=x;) (dwfuwynnijwa znawthnn)

y=f(x)+ fl(x)(x=x)  (wwlnndjwl 2nawithnn)
hwywuwpniilGtpny:

(17)

Ophlwl 5: “Yhwnwpytlp
y=|sinx| 9$nlyghwl (q6. 5):
Swpdblp wju Ppnilyghwih dhw-
ynniw@h wéwhgywibtpp x, =0
yGwnnwy, plGpwgpnid hwdngybpny,

np wjl O0-ntd pbilk wlpGnhwwn L,

2
pwjg nhybintlgtih st: Qd. 5
Lwfu GpbGp, nn Gpp

—7/2<Ax <0, sinAx -p pwgwuwlwG t, htinbwpwp® | sin Ax |= —sin Ax :
buy tpp 0<Ax<z/2" |sinAx|=sinAx: Oquting n° IV. 4.9-nud
unwgywé I Gaubwynp uwhdwbhg' Ywpnn GGp gnbi®
. sin Ax |—|sin0Q . —sinAx
¥ (0)= lim | el |: lim =
Ax—>—-0 Ax A—-0  Ax

-1,

| sin Ax | . sinAx
——— = lim =
A—+0  Ax

1:

Y. (0)= A}erio

UpntG huy wwnq t, np |sinx |-p 0-nld nhtiptiGghith sk, pwGh np wyn

ytwnnwd Gpw Shwynniwbh wéwbgywGtpp hpwn hwywuwp s6G:
Uhwynnowlh 2npwithnnGtph (17) hwwuwpniiGbpp wyu ophGwynid
plnnilnud 6O y = —x (Gwfuwynndjwlb 2nawthnn) b ¥y = x (wowynndijwh n-
2wthnn) inbupp: Ywlp hpwp hGn ugind GO0 npnpwyh, ngjw nbwypnid
17



90°-h walynil, nph Juwwygnipjwip wund GG, np nhunwpldnn Yhwnp
$nilyghuyh qpwdhih whynibuwhl Yo t:

¢ Nhunnnipynth 1: JdpwnuweGwind [a;b] hwwndwsh Jpw npnadwé
£ (x) $nbyghwyht, GobGp, np hwindwsh a L b wypwybnbpnid Yunbih k
funutip dhdpwyb dhwynniwlh wéwbgjwuibbph dwuhl. @ -nd” wewynndjwa,
b -ni’ dwhuwynnijwG:

Oppliuy 6: y =\1—x* , —1<x<1 (q6.6):
[AEN r H Pwlwdlh Gpyne Ynndp
[ ' pwnwynuh  pwpdpwgltiny,
Jwpnn GOp hwdnqyb, np
dnllghwih apwdphyp dhwnp
2nowlwqéh Jbphl Yhuwhwp-
pnipjwl ULy pOLywd wnbnG E

(Uhuwznowbwghép):
B Awzdtlp  $nLblghwyh
© 1 wéwlgup 4 Ytwn.
' Xy =—1:
qQd. 6
NLaGGp.
! ' . 1—x2—0 . ‘\[1—x\[1~|—x
Y=y, (-)= lim ———= lm ———=
x>-1+0 x—(=1) x—>-1+0 1+ x
. . 1
= lim +l1-x- lim =2 - (+0) = +o0:

x—>-1+0 X—>—1+0«/1+x

Uwnwgywép Gaubwynid £, np Yhuwppowlwqohb (Gwl 2nowbwqdéha) 4
ybwinny mwpyqwé 2nwihnnp ninnwéhq k: Mw (hndhlt hwiwwwwnwufuwGnid £
nwppwwb Gpypwswihnepnitbhg hwynGh wylG thwunhlG, np 2ppwlwqséh
nplt YGwnny wyn 2ppwlwqéht nwpdwd 2nwithnnp ninnuhwywg £ 2npwith-
Owa Ybwnp YeGunpnGhG shwglnn 2wnwynhG: SYw) nbwpnid OA4 wnwyhnh
nLGh hnphgnOwwG nhpp, htnbwpwp, 2n2withnnp wbwp & (hGh ninnwaéhg:

LnyG duny Yupnn GGp gnyg wwyg, np (1) = —o0 : UjGwtku np, B Lb-
nny tnwnygwé pnpwihnn by £ ninnwaéhg:

¢ Yhwnnnipynil 2: UG thwuwnp, np ophGwl 6-nd y'(—1) =+, huy
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V'(1) = —o0 , wwjtiwGwynpywé t hanlywiny. 4 Yewnnd mwpqués AM hw-
winnh Ox -h GUwwndwdp phpnipjwl walyndbp unip &, huy BM  hwwnnnhGp®
pnip: Mw Gowbwynid £, np AM -h kAM wbyyntGwjhb gnpéwyhgp npwlywab
t, huy BM -h kBM waynbwjhG gnpéwyhgp’ pwgwuwwb: IGnbwpwp,
k-0, npp M -p A -hG wlGybipg dnunbGwihu dguind £ oo -h, YnilGbbw 400
uwhdwG, huy kg, -p, Gpp M -p waybipg dnnblnud £ B -hG —o0 uwhdw(:

§ 2. ThdENELSUUL wuLNLLENE

1°. Pywpwlwlwl gnpdnpnipintGlbp; Spqwé GG y=u(x) L
y=v(x) (a<x<b) dnGyghwlbnp:

bpli x, € (a;b) Ywnnid u -0 L v -G nhpbptilglyh G0, wwyw v +v ,
u-v pllghwabpp, huly bpt (a;b)-nd v(x)#0, wwyw Gul ulv
pnillyghwl, x, -nid Gnylwbu nhplntiGgtyh G4, pln npned ™ dpdwipfun
GO wowlguy h hwpydwl (nhplinklgdwl) hbinlywy Gwlnbbbnn.

w) (u+v)'(xy)=u'(x)) +V'(x)

£) (u-v) (xg) =u'(xy) - v(x) +V'(x0) - u(xg) ,

Q) (ZJ, (x,) = “'(xo)‘V(xoz_"’(xo)‘“(xo) .
v V(%)

Uwuwgnigtilp dhwyb ytipohl® pwlnpnh nhdtiptagdwh Ywbnhnp,
gjniu Gpyniuph wuwwgnignidp pnnbtiny pGptingnnha:

» Uwqublp wabph hwpwptpnipjnilp L dLwhnfutiGp w)b hb-
by Yepy.
A(MJ u(xo +Ax)  u(xy)

v) v(xg+Ax)  v(xy)  ulxy+Ax)-v(xy) —v(x, +Ax)-u(xy)

Ax Ax B Ax - v(x, + Ax) - v(x,) B

_ (u(xy +Ax) - v(xy) —u(xy) - v(xy)) —(V(xy+Ax) - u(xy) —v(xy) - u(x;)) _
Ax - v(x, + Ax) - v(x,)
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_u(xy +Ax) —u(xy) 1 _v(x0+Ax)—v(x0)X
- Ax v(x, + Ax) Ax
u(x,) _Au 1 Av u(x,)

Lwlh np v-0, nnwtiu nhytiptiGgtith $niblyghw, x,-nd wlpln-

hwuw t (n° 1.4), nunp’ Alimov(xo +Ax) = lim v(x) = v(x,) :

Ujdo, &Lwihnfunip)nilGbtph GEpYwjwgqwd npwih wnwohl L
ybpohl onwyGtpnud waglbiny uwhdwbh® Yunwbwbp.

(1) (x,) = tim A0y A L) Ay
Vv A0 Ax Ax—0 Ax  Ax—0 V(xo + Ax) V(xo) Ax—0 Ax
«lim 1 =u'(x0)_u(xo)-v'(x0)=u'(x0)-v(xo)—v'(xo)-u(xo)_
M0y(xy +AX) V(X)) VE(x) V(%) '

2°. Pwpn pnillghuyph nhpbnblguwl Gwindp: UnGs wyu YuwGn-
GhG whglbip, GEpywywglbbp $nilGyghwih wéwbgywih Grwlwydwh
Gnp aLtin, npnGghg hwdwfu tOp oqunykijnt:

Spqwd x, Yewnwd f pniGlghwyh wéwhgyuip f'(x,) -ny Grw-

Gwybnig pwgh, ogunwgnpéntd LG Gwl (f(x)) GowOwynidp: Uw,

sGuwywé hwibdwwnwpwn wytih éwywnild nbuphl, wwn hwpdwnp k
npnwyhnptl wpdwd  f(x) wpunwhwnnipjwl (y = f(x) dnly-

ghwjh) wéwlgywuip Gowlwybihu: OphGuwy. y:x3+e" $nilyghwih

wéwbgjwin, wubkilp x, =2 Yawnned, Gowlwyyned (x3 +e* ),X:Z -ny:
Ubnthtnl, Gpp gnpd niblp y=f(x) L x=¢(t) (a<t< f)

$nLbyghwbtph hwawnpnyph hbn (n° 11.1.2), www %zf’(x) w-

Sdwhgywih hwdwn ognwgnpdyncd k Gwbl y! Gawlwynidp, huy hwdw-
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d
nnniph %ﬂf ()" wéwlgywih hwiwnp' y; Gawlwynap:

Pwpn dnGyghwyh (hwdwnpniyph) nhdptipttgdwb Yubnbp hGunb-
jw O L.

bpl -0 nhpbpblgbih t tye(a;pB) Gawnnd, puly | p
X =@(ty) Ytnmd, wuw y = f(@(0)) pupn prullyghuwt t,-nid np-
DlntiGgbih £, pln npned”

(£(e)),., = F'C0)-9't): (18)

LwlnGh wwwgnignidp sGp ptpnid, pwOh np pwpn £ L, pwgh
wyn, wju nwupbpwgh 2ppwbwybtpned’ ng uygpnilpwjh:

4 nhunnnnipynl 1: Oguwgnnpétiny n® 1.2-n1d Gepluywgdwé (wypGhg-
Jw @ Gawbwynwilbpp, (18) pwlwdlhl Ywpnn Glp nw| hbnlyw] nbupp.

d _dy dx
dt dx dt’
LGwuwwnpbnd hGnniyghw™ (18) Ywlnbp Yuwpbih £ pnhwbpwgbby
Gpbp L wybih $nGyghwbbph hwdwnpnypbtiph hwdwp: OphGwy,

nhgnip  y=f(g(A(x))) pwpn $nillghwl gnyughi t y=/(),
v=g(u) L u="h(x) pnlyghwltph hwiwnpniihg, pln npnud™ z-p
nhybiptGgbih t x, Ybwnwd, g-0° wu,=h(x,) Ytwnd, huy f-p°
Vo =8(uy) Ytwnud: LbpYuywglbind - y-p npwbu y=f(v) L
v=g(h(x)) $nlyghwltph hwiwnpnyp b pynt wlqwd Yhpwebing
(18) YwlnGp, Gwfu YncGGGwhp, nn
(g(h()) ., =&ilm)-H(x),
huy wjlnihGunl, np

(f(g(h(x))))'x:x;f'(vo)-(g(h<x)))'x:xD=f'(vo)-g'(u0>-h'(xo)
Gud®

(18")

dx dv du dx’
Jdbpohl pwlwdélpl, wyu Ybwnh uygpnid dingwdé Goulbwyniibb-
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nny, Ywnbih £ nwp Gwb hGuinlyw) inGupp.
Ye=Yoviul: (18"

3°. Fwlpwnwnd pnLllghuyp nhpbpklgnidp:

Thgnp y = f(x) (a<x<b) pnllhyghwl pwiwpwpnid b hbunl-
Juwy wuydwabanha.

I f -p shnfudhundtp

I xy €(a;b) Ybwnnd | -p nhpbpblighip t;

. f'(x,)#0.

Un nbpnid, bpt x = ' (y) hutljunwpd prullyghwt y, = f(x,)
Ybuinnid whpbnhuwn £, wwyw”

1) f7) 0 v -md nplptiGgtf L

! 1
2 (/7 =—
) (170) s

> Swlp y,-hG Ay wd L nhunwnpyblp npwlnd 6GYnn
A=A (o) =S (o + M)~ /7 () witip:

Pwah np f'-p (hGswbu L £ -p) thnfudhwpdtp t, nupbdG
Ay #0= Ax#0: " hpwynilp t nwihu £~ hwhwnupé $nLGlyghuw-
Jh wih L Gpw wpgnudGlnh wdh hwpwptpneg)nip GEpJujwgbbne

A 1

Ay Ay/Ax
nbupny: Cun wwjdwbh’ f‘l—n Yo-ntl wOpOnhww £ Mpbdl
Ay >0=Ax—>0:

Gph, wjdy, (24)-nLd whgltlp uwhdwbh, pp Ay = 0, www, pw-
Gh np npw wprynibpnud Ax -p GnylGwbu Yadgunph 0-h, pln npnuy’

S'(%)#0, YunwlwGp pt /™ $nilyghwyh nhdtintiGgtithnipynitp,
pt  wwhwbeynn (23) hwywuwnpnepjnilp: <

(23)

(24)

¢ Qhwnnnnipnil: Gpb Guiuwwbu hwjinGh hGGp, np f_1 hwlwnwpa
dnlyghw y, Ytwnud nhpbiptGgbith £, www Yupnn thGe gnbp n® 1L 1.3-h

22



yGpond pbipwé f_l(f(x))Ex GniyGnepynilp, wylnihGunl, hwyyh wnGb-
tny, np gwllwgwé Yawnnd y =x pnillyghwih wéwbgjuip hwwuwn £ 1-h
L Yhpwrbind pwpn nGyghwih nhdptptbgiwb Guiunpn YGwnnud wwwgnig-
Jwé ubnbp, unwluw.

1= -l ' = -1 ' A :

(@) =o)L )

Ujnwntinhg, hGswtiu wnbulnud Gop, huynyb Yhbwlbp (23) hwjwuwnnt-
pjnLbn:

4°. Mwpwdtinpwlwl huwgwuwpndlGpny inpdwd pncblghuyp
nhpbntlgnidp: Yhnwplblp x=¢(), y=w() wwpwibkunpwlwb
hwywuwpnwdbbph gnuygp (n°II1. 2.3):

Nhgnip x =@(¢) nlyghwl (a;F) dhowlwjpnil wlplnhwwn k

L fupuwn dnGnnnG: Wn nbwpentd, hwiwdwG n° V. 3.3-nud pbpué
ptinptidGtph, @-0 hwywnwndbih t, Gpw wnpdbpltph whpnypp npn-

2wl (a;b) Showlhuyp t, nph dpw npnagws £ =@~ (x) hwlwnwnd
$nLayghw Gniylwbtu whplnhwwn t:
Onfuwphbbing y =y (1) $nilyghwh wpgniitbnp (wwpwdbnpp)

t=¢ '(x)-nd, unwlnd &G (a;F) Ghowluwpnd  npnYwd
y:y/((p’l(x)) hwdwnpnypp, np0 wadwlnud GG x=@(#) L y=w(?)
(a <t < f) ywpwitnpwywl hwywuwpniiGtpny npdwdé $ncbyghu:
Epti Wwpwdtinph ¢, € (a; ) wndbph nbwpntd ¢ L ¥ $nLly-
ghuwbng nhPEnkGghih b0 L ¢'(1,) =0, wuwr y =y (p7'(x)) Pndly
ghwl x, = @(4,) Ytiwnid nhptintiGgtith £, pln npnud’
y'(t) Y

(‘//((/)_I(X))),xxo :m, Ywd, wytith ubnyg, . _x—t,;

> Lwhu GUuuwnbkGp, np x=@(¢) $nilyghwb hwhwnwnpé $nLby-
ghwjh nhdtptlhgiwl hwiwp wwhwbeynn, Gwfunpn YGwnntd pjwny-
Jué pninp wwydwGGEphG pudwpwpned b I6nbwpwp, =@ ' (x)-0
X, -nLd nhybptGgtih £, pn npnud, hwdwdw)b (23) YwhnGh,
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IR
(v (x))x=xﬂ_¢'(to)'

UjbGnihtunl, pwbh np w () -G ¢, =(0‘1(x0) ytwnwd Gnybwbiu nh-

dtptagLh £, nipbdb gnpénud £ Gwb pwpn $nbyghwih nhdptptag-
w0 (18) YwlnGp: UjGwbu np, wpnn GGp qpbj.

(v(o" )] =vit(o ), =L

=5 @(ty)

§ 3. suPNPUYUL dNrLUskULENP NhdENELSNFUL

1°. Ipowlwl inwppwlwld pnGlhghwlbph wowlbgyuwyGbpp: Uju-
ntin gnyg Yunpgh, np hhdwlwb nwppuwywb dnibyghwbbphg jni-
nwpwlgnipp hp npn2dwl nhpniph pnpnp Gepphl Yewntpnud nhdb-
nptOgth £ Yw hwdh welGind® YGunp, npnud yuwnwpygbine £ nhde-
pGgnuip, Yopwlwyblp gulywgwd x-ny (wyL ng pbi nnnawlh x, -nd):
ClnudhG, npwtu uwhdwOwihlG wGgnudt hpwlwbwgbnn thnthnfuw-
Yw0 hwlnbu Yygw Ax -p:

I. Uyubbp witlwwwnqg' hwuwnwwnnb $nblyghwjhg.

y=C =const:

Pwlih np gwllwgwd x-p L gwlwgwséd Ax-h hwdwp
y(x)=y(x+Ax)=C, nipbol’

Y(x+Ax)—y(x) c-C

y'=(@) :Alig% Ax —ilgOTZOZ

Wuwhund, AwutnwinntG pniGlghuyp wowbgiuyn qullwguws x
Ylnned qrynipynca niGh L hwdwuwn £ O-p:

Thwnbwlp 1: JwuwnwwnntG gnpdwlhgn Gunpbih [ wowlbguyh
Opwlh wnwlhg nnipu plnty.

(Ce(®)) =C-g'(x):

> 3wiwdwyln® 2.1-nd dlbwybpwyywé p) YubnGp
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(Ce(x)) =(C)-g(x)+C-g'(x)=0-g(x)+C-g'(x)=C-g'(x):<

Thwnlwlp 2: DnLblhghwlbnh tnwnpbnnipiwl wowlbgyuyn hwyw-
uwn £ nnwlg wowlbgyuwy Ghnh tnwnpbnnpwin.

(u(x) =v(x)) =u'(x) = V'(x) :

> Oqunytilip n® 2.1-h w) YwbnGhg L htinlwGp 1-hg.

(u(x) = v(x))" = (u(x) + (=Dv(x)) =u'(x) + (=1 - v(x))' =

=u'(x)+ (=) V(x)=u'(x)—V'(x):<

II. Ujdd nhunwpytlp y =x? (0<x <+00) wumhdwlwihG $nLly-

ghw(:
Wu $nGyghwb nhdbtiptiGgtihu oguybint Lhp n° IV. 4.9-nL0
unwgywdé htnlywy Gowbwynp uwhdiwbhg.

p_
fim () =1

a—0 o
NLokbp
(x +Ax)? —x* x? ((1+Ax/x)p _1)

(x?) = lim ———————= lim =
Ax—0 Ax Ax—0 Ax
1+ Ax/x)" =1

=x"" lim ﬁsz”_l:
Ax—0 Ax/x

Uwulwynpwuwtu, Gpp p :%, utnwOncd GGp.

A T

x)=|x?|==x2= :
N
UjG nbiwpncy, tpp p >0, wunhdwOwjhb dncGyghwb npnqwé k

Gwl x=0 Ytwnd. 0 =0 (p>0): bobNY wéwhgywih uwhdwbnt-
uhg" YunwlOwbp.

r_0° 0, >1,
Y = fim B0 i any = P
) Ax—>+0 Ax Ax—>+0 +00, 0< p< 1:

Quwuwnnptl, 0< p <1 nGwpnid $nilGyghwbd x =0 YLwnid nibp
waybinpg (wowynnijwb) wéwbgjwy:
25



III. 8nigswhG $nilGyghwih nhunwpynidp uyublp y=e* (x€R)
dwulwynp ntwphg: Oquytiny n°IV. 4.9-h

lim & 1o
a0 o
GawlOwynp uwhdwbOhg' Ywpnn GGp qpb.
) X+Ax _ x ) X Ax _1 ) Ax _1
(ex)’zhme ¢ =11me(e )=ex11me—=ex-1=ex:
Ar—0 Ax Ar—0 Ax A0 Ax

CanhwGnip ntwpntd, Gpp qnpéd nlblp y =a* $nilyghwh hbwn,

xlna

wjh GepYuwywglnud Glp o™ =e wnbtupny L nhwnwpynd npwbu
y=¢" L wu=xlna $nlyghwltph hwdwnpnyp: Yphpwnbiny
hwdwnpnyph nhdbptGgowl (18) LwlnGp L hwpyh wrGbny, np

(), =e"=e"™ =a", u. =(xIna) = (x)'-Ina =Ina, unwinLd kGp.

(a") =(e’”“”), =("), -u,=a"na: (25)
IV. y=log,x (x>0) [nquphpiwywb PpncGyghwb nhpbinkl-
gtilp Gpynt Gnwlwyny:

w) W0 nbwpenid tipp |nquphpoh hhdpp e-G t° y =Inx, Yupnn
LGp oquyti| n°IV. 4.9-h

lim In(1+ ) 1
a—0 o
Gowlwynp uwhiwbhg.
lnx+Ax
(nxy = lim D&Y 7 x
Ax—0 Ax Ax—0 Ax
ln(l+mj { {
. X
=lim|—————% |=—1=—:
fee X Ax X X
X

COnhwlnip nbwpntd Ywnpbh £ ogquyti (nquphpdh dh hhdphg
4ty wy hpdph wbgdwl pwlwélhg L qnbi.
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Ina Ina xlna’

(log, x)' = (ln_xj = 1 (Inx) =

p) Enynnpn Gnwlwyp hnlywG . y =log, x $nLlGyghwl nhinwp-
ynd GGp npwbu x=a” $nibyghwyh hwywnwnpé, Yhpwnenid Ghp hw-
Ywnwpd $nillyghwih nhdptiptibgiwh (23) Ywlnlp L oquynid gnig-
swyhl $nbyghwih wéwbgywih hwiwn unwgywé (25) pwlwdlhg.

(log, ¥), = —j—=—— =
(@"), a'lna xlna

¢ Dhunnnnipynil 1: NLpwgpwy £ wyl thwuwnp, np gnigswihl L nquphp-
Jwywb $nbyghwbbph wéwhgjwbbpp hwitiwwnwpwp wybh wwpg nbup
nLGbG wylG nbwpnid, Gpp npwig hhdpp e -Gk UYLihG, e -p gjnu $nily-
ghwGtph wppnd wpwGdbwbnud £ Gwb Gpwlnd, np wéwbgjwip Shpwn L
Ghain hwdpGybnud £ GwybnwhG (GwiuGwlwb) $nibyghwiha. (e*) =e”:
UWnpwG0 huy pwdwluwa t, npwtugh gnigswihl L inquphpiwyw $nLlyghw-
GGpp nhunwpythu Gwhuwwwwnynepynitlp npyh htlg e hhdphG: Uju dwuhG,
h nbw, n°IV. 3.2-n10 wpnbh wylwnpyb) Gap:

GnwOyntGwswihwywh $nbyghwbbph wéwbgyjwbbph hwynt-
dp hhaGynwd £ n°IV. 4.9-h

. Sina

lim =1

a0 o

Gawlwynp uwhdwOh Ypw:
Ulubilp y=sinx L y=cosx dnLGyghwlbphg.

. Ax Ax
. . 2sin—-cos| x +—
sin(x + Ax)—sinx .. 2 2
m = lim =

50 Ax Ax—0 Ax

V. (sinx)'zAl)iC

sin—

. . Ax
= lim - lim cos| x+— |=1-cosx=cosx:
A0 Ax A0 2

2
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cos(x +Ax)—cosx
Ax

-2sin—-sin| x +—
) 2 2
= lim =

Ax—0 Ax

VL. (cos x)':AlimO
5

s A
=—lim -limsin| x+— |=-sinx:
A—0 Ax A0 2

2
Lnylb GnwGwyny Ywpbh t hwpdbp Gwlk wwGqbbuh L Yn-
nwlqgbluh woéwbgywiltpp: Uwuwyl, £ wdbh hwpdwp b GGG

tgx = s x , ctgxch)ﬁ GGpYwjwgnuiGbphg L Yhpwnebp pwlnpnh
cosXx sin x

nhdtptGgiwh n® 2.1-nud dLwlybpwywé Ywbnbp: dbpebwlwb wpn-
JnLlphb hwulGnud GGp™ ognwignnébinyg uhGniup L Ynuphlniuh wéwbg-
JwGBph hwdwn htbg Gnp unnwgywé pwbwdélbpp:

64 wjuwbiu’

sin x j, _ (sinx)'cosx—(cosx)'sinx _

VIIL. (1gx)' = (

COS X COS2 X

2 =2
_cos"x+sin“x 1

COS2 X COS2 X

VIIL (ctgx)’=[09sxj . .12 :
Sinx Sin- x

Swywnwpd Grwoynibwswihwlwb dnibyghwbbph wéwbgywi-
GGpp hwoynud GG hwywnwpd $nclyghwih nhdbiptibgdwh (23) ubn-
Gny:

IX. y=arcsinx, xe[-1;1]:

Wu $nillyghwl x =siny (—%sys%j pnLGlghwih hwluw-

nwndh £ Swiywgwd x € (—1;1) Yhawnn
y. =(arcsinx)' = i = ! - ! I
' x, (siny), cosy \/l—sinzy \/l—x2
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Lywuwnklp, np ye(—%;%j, wjbwtu np* cosy >0 L, hGwnlw-

pun, cos y =+/1—sin’ y :
X. y=arccosx Pnlyghwl Ywpbih £ nhdbptbgh” 606Ny

arccosxz%—arcsinx pwlwdlbhg: Pwjwlwb £ oquyt hwuwnw-

nnil pnbyghwih wéwbgywih hwdwp I-ntd unwgywd wpnynilphg b
npwlhg pfunn hGwnbwlp 2-hg.

(arccosx)' = (% —arcsin x] = (%) - (arcsin x), =
[ T
\/1 -x* \/1 -x

4 Thunnnipyntl 2: UpYuhGnirup L wpyynuplneuh wéwbgywGbph pwlw-
dubpp x =%1 Ybwnbpnod Ynpglnud GG hpbGg hdwuwnp: Capbpgnnp Ywpnn t
hGplnipnylG hwdnqyb, np wyn Ybwnbpnwd Gpdwé dniGyghwlbpl nlGbh
whybnpy wéwhgywy: 36Gg npwbnyd £ ywydwbwdnpywé £ wyb Gplnypp, np
Gywwind Gap n° IL 3.7-nid wwuwlybpqwé qb. 25-6 nu gd. 26-p
ncuntiOwuppbihu: LepYwywgywé Gpyne dnilGyghwbtph gqpwdhhylept £
x ==%1 Ybwnbpned nlbbG ninnwdhq pn2wihnnGbn:

:0—

XI. y=arctgx (xeR) Pnlyghwl x=tgy (—%<y<§j
dniGyghwih hwywnwndh t: Oqundbiny wnwbqbluh wéwlgjuih pw-
Gwadalhg™ unwOnid GGp.

(arctgx)' = ! = cos’ ! !

(tgy), y_1+tg2y_1+x2

XII. y=arcctgx dnilGyghwih woéwlbgyuip qunlbint hwdwp
oqunyntd tlp YnunwbqgbiGuh wéwbgywih pwlwdlhg.

, 1 . 1 1
(arcctgx)' = —=-sin" y=— —=-—
(ctgy)) I+ctg” y 1+x

5 -
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Udthnthtiny unwgywé I-XII pwlwdlbpp™ Ywpnn GOp Juquob|
hpoGwywb nwppwywb $ncbyghwbbph wéwbgywGtph hbGnlyw] wn-

JjnLuwyn.
I. (C)=0;

L. (x”) =px"™;

. (a")=a"lna;

IV. (log, x) = ;
xlna

V. (sinx) =cosx;

VIL. (tgx) =

COS2 X

IX. (arcsinx) =
l-x

IHL* (e¥) =e";
o1
v.r (Inx) =—:
X
VI. (cosx) =-sinx;

VIIL. (ctgx) =—

sin® x
1

X. (arccosx) =-—
1-x*

XIIL (arcctgx) =—

XI. (arctgx) = L. :
) g 1+x*° 1+x*
Uryniuwyh Gpypnpn, Gppnpn L snppnpn hnphgnbwlwGGGpnid
gpwdé IT*, II* L IV* dwulwynp pwlwdlbpp qnpébGwywbnid pwn
wyth hwidwhu GG wtwnp quihu, pwl npwlg plnhwlpwgnuibbnn:
Nw £ wwwndwnp, np wyn pwlwdlbpht wryniuwynid wnwGdhG inkn £
hwwnywgywé:

2°. hpbpblgiwl ulnblbph Yppwndwl opplbwllbn: UGgGLGp
Gwhunpn wwpwapwdned vwyywsé nhdpbptlgiwl inbruGhywjh thnp-
dwnpyowbp: “Yhwwpyynn pninp ophGuwylGbpnid  oquybiint  Llp
woéwhgjuGbph wryniuwyhg™ wpwlg hwiwwwwnwufuwb hnniiGtp
Jwwwpbint:

1) QunGtilp y =x"(2* +2°) Pnilyghwih wéwlgywyp:

bdnGyghwb, hOswbu wnbulnud Ghp, hpkGhg GGpYuywglnud k
u(x)=x" L v(x)=2"+2° dnilyghwlbiph wpwwnpyuwy: Nipbdt, w-
nwohl hGpphlG wbwnp £ oqunytip wpwnwnpjwih nhypbpthgiwb Ywbn-
Ghg (n°2.1, p).

Y =) -2 +27)+x (2" +2°):
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wenpn pwyintd, (2* +2°) -p quGhint hwdwn, Yppwnentd Lhp
gniiwnh nh$tiptGguwb Yubnbp (n° 2.1, w).
2" +2°)=2")+(2°) =2"In2+0=2"In2:

UpryntGpnid® y' =3x> - (2" +2°)+x°2" In2:
UbGgltlp hwonpn onhGwyha:
2

ex
2) y=——:
)y 2+ cos3x

Lwfu yhpwntbp pwlnpnh nhdtipttgiwb Ywlnhp.
( e” } (6) -(2+c0s3x)—€* -(2+cos3x)

!

2+ cos3x (2 +cos3x)’

Ujdu qunlGhbp (exz) -p L (2+cos3x) -p:

LbpLwjwglbiny v=e' $nLllyghwl npwbiu v=e* L u=x>
dnbyghwbbiph hwiwnpnyp’ qunlnid Ghp.

(exz) =v -ul == (") -(x*). = 2xe” :

Pwlh np (2+cos3x) =(2) +(cos3x) =(cos3x)’, dlnud t qunlby
w=cos3x pwpn $nGyghwjh wéwlgjwip: Ut w=cosu L u=3x
$nLbyghwtph hwdwnpnypel b, wylGwbu np°

w, =(cosu), -u, =—sinu-(3x) =-3sin3x:

UpnynLGpniy
. 2xe" ~(2+cos3x)+3e”2 -sin3x
r (2 + cos 3x)* '

2

+x2 : UGdhowwtiu pwpn $nLlGyghwih nhdptiptagdwh

3) y=1n41

YwOnGp Yhpwnbint thnfuwptlb Ywpnn GGp, oqwydbiny [nquphpth
hwwnynipyntGGtphg (n°I1. 3.6), $nLlyghwb dLwihnfuby nhdtiptGgiwh
hwdiwp wybih Gywuwnwynp ntuph.

1
1+ 4 1, 1+x* 1 5 5
=In =—In =—(In(I+x")-In(1-x7)):
4 [l—xzj 4 1-x? 4( ( )= In( ))

31



Ujdu htpunnipjwidp qunlned Ghp.

' 1 1 2' 1 2' 1 2x 2x X
=— A1+x7) - A1=-x7) |=—= + = :
Y 4(1+x2 ( ) 1-x* ( )J 4(1+x2 1—x2] 1-x*

x—D(x-2)*

4 yoE=DE=2)
(x-3)
Gpt wldhpwwbu whgltlp nhdtptlhgdwb JwbnGGGph Yhpwrndwln,
www unhyywdé YhokGp qnpé nbblw|] pwpn L dwywntl wpunw-
hwjwinnipyntGGGph hGw: L{wwbnd, np nquphpdh wrlwjnipjniln
wjuwntin £ Ywpnn tp fwwbu hGunwglbp nhdtptagnidp® GEpdnwstiGp
htnlyw| odwlnuwy $nLyghwb. w(x)=1In y(x)
Uh Ynndhg niGtlp®

: Wu ophGwynid £, hGswbu L Gufunpnnd,

(x—D(x-2)°

(x-3)° ]=(1n(x—1)+21n(x—2)—31n(x—3))'=
e

w(x)= (m

:(x—l) Jr2(x—2) _3(x—3): 1 N 2 3 :
x—1 x=2 x-3 x—-1 x-2 x-3

Ujntu Ynndhg
1 .
wW(x)=(Iny(x))'=——»'(x)
y(x)
npwntinhg ytGpetwlwlwwbu unwlnid Gap
(x—l)(x—2)2( 1,2 3 j
(x-3)° x-1 x-2 x-3)
5) Ghuwplblp g(x)=x* (x<1) L A(x)=—-x>+4x-2 (x>1)
$nilGyghwGEph dhwynpndp.
{ x?, x € (—oo51],

—x*+4x-2, xe(l;4+®):

Y'(x) = y(x)-w(x)=

: Apuywlnipjul §h9 hwdwfu (In y(x)) -0 wljwlnd &6 y(x) Pnilyghwjh nquphpiw-
YwG wmowGgyu:
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Lwfu GywwntGp, np (—o;1) pwg dhowlwypntd y = x> L, nipbda,
¥'=(x*)'=2x, huy (I;+00) Ghowluypnid

Y =(-x" +4x-2) =2x+4:

UGnud £ hbGunwgnunb] $nGyghwih nhdptptGgbihnipintlp x=1
ytwnnwd: Lwbh np wyn Ybwnh gwllywgwdé pnpwlw)ph dwfu L wy Ynn-

gtpnid dncGyghwb npdwé b wnwpptp pwlwdélbpny, ns nhbnpkag-
Gwl YwbOnGGGph Yphpwrdwdp, ns £ wéwlgjwbtph wryniuwyhg

oquytitny y'(1) -p sbGp Yupnn qunGt:
wytbp $niGyghwyh shwynniwbh wéwhgywGtpp (n° 1.7).

— 2_
¥ ()= lim 2% f(l)z lim ==L = fim (x+1)=2,

x—1-0 X — x—>1-0 x —1 x—1-0

=2:

—x* +4x-2)-1 . (x-D(x-3
h[]qubu nbulnid GGp, x =1 Ybwnnd shwynniwbh wéwbgjw) bb-
np gnjnipjnth niOGG, JGpowydnp G0 L hpwp hwwuwn: IGnbwpwn,
¥ -0 wyn Yhwnnid nhdbinkagtih t, pn npnud” y'(1) =y (1) =y, (1)=2:
Uuwhuny’

o 2x, x<1,
YT 2x44, x>1

6) y=x4| x|, xeR:

3 1

Gpp x>0" y= x\/; x2 y—3 2:3\/;:
2 2

3

ban<0‘y=xv— = ~(-0V-x =~(-x0)2,

r

y =——( x)z (—x)'=
dtpowwtiu, tpp x=0"
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Uhwynpbtiiny utnwgywéd wpnynilGpbbpp oGy pOnhwlnip pwlw-
auniy” Ywpnn GOp gt

SENED
y==—

Lywwntlp, np hGswbu |x|-p (n° 1.4, opphOwy 2), wylwbu

JIx|-n° x=0 ytwnd nhpbipkaghbih skG, dhGsnbn x| x| $ncly-
ghw Gnuy0 wyn Yewnnd nhdbpbhgbh t:

Swonpn Jwpdnipynilp yGpwpbipnud £ ywpwibnpwlywb hwyw-
uwnpnidltpnd wnpwé dnbyghwih nhdptinlgiwp:

7) x=acost, y=asint, 0<t<r:

Wu hwywuwnpnwiGbpny npnaynn Unpp” (0;0) YkGupnGng L a

2wnwynny 2powlwadh ybpht Yhuwhwppnepjwb vk plywé wnkind k
(Uhuwznpwliwghdp):

Lwlh np x=acost dnilGlyghwa [0;7]-nLd thnfushwndtip &, pln
npnid” $nilyghwih wpdbplbph whpnypp [—a;a] hwndwoél
nipbdl GJwé  wwpwibwpwywb hwjwuwpnudGepnd  npdwd
y=y(x) $nlyghw (n° 2.4), nph npndwl whpnypp [—a;a] hwwn-
Juwah £, huy gpwdphyp’ dbpp hhzwwnwlwé yhuwznowbuwaghdp:

Qwodtilp wyn $nilGyghwh wéwbgyuip” ogundting n° 2.4-nud
unwgywé pwlwdlhg.

, _ ¥ _ acost

Yy=T,=—— - =—ctgl
X, —asint

¢ Yhunnnipynil 2: hOswbu nbulnud Ghp, wwpwdbwnph 0 L 7 wpdtip-
GGph nbwpenid pnibyghwih wéwbgyuip® —ctgs -0, nwelnud £ waybpy GGe:
Nw 1hndh0 hwiwwwwnwufuwbnid £ wjb hpnnnepyjwbn, np Yhuwpowbwaqdh
Swjpwytinbpny tnwpywé 2nwthnnGbpt nGbb ninnwdéhq nhpp (n° 1.7, 96. 6):

Niawagpwy b Owbl hbnlyw] nhunwpynedp. yhuwppowlwadh YhGuipnlp
(acost;asint) YtwphG dhwglnn wewdhnp Ox  wnwigph GYuwwndwdp

* 2
Gpt /| x| -0 hGkp nhptiptGghth, wyw | x |= /| x| -G, hwiwdaw)@ n® 2.1-h p) YuGnGh,

ﬁbmp L GnyyGutu hGhp nhbtiptGgtih, npp, vwwy G, wynutu sk:
St'u n° I11. 2.3-h oppGwy 5-p:
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pbpdwé £t 7 nwnhwl wllywb wnwy: Mw Guulwynd k, np wn wnwyhnp
wwnniGwynn ninnh waynibwhl gnpéwyhgp tge -G & Ujdy, Gpb hhpbkilp

o

n° 1.5-nitd wéwlgyuihtG wpdwé Lpypwswhwywb dEYGwpwbnipjnilp,
hGswbtu Gwl ninhnGbph nunnuhwjwgnipjwl wwydwp (n° IIL 3.6), Ywpnn
Glp GUuwnby, np tg?-(—ctg?) =—1 Gnylnepynilp nunnuyh hwuwnwnnldb k

nupngwlwl tpypwswihnipynilhg huynbh wyl thwuwnh, np 2nppwlwgéh
gwlywgwé Yenny tnwnpywé wnwyhn ne nwthnnp thnfuntnnwhwjwg GG:

durdant@3ntuvuen

1. 8nyg wwy, np gwllwgws x, Ytwnd g(x)=kx+b qéwhh nily-
ghwjh nhdtipntlghwip npynid t dg(x, )(Ax) = kAx pwlwduny:

2. Uwnwqgbif, np ninnhG Gpw gwllywgwé Ytwnny wnwpywdé 2npwthnnp GnuyG
wyn ntnhnG k:

3. w) 8nyg wnuwy, np y=a)c2 wwpuwpnhb Gpw (x,; y,) Ybnnyg 2npwithnn
nwbbnt hwdwp pwjwywG b pwlnGh dhongny wyn Ybwnp dhwglbp Ox

wnwbgph Yo yGwnha:
2

p) Unwownyti GnyGuhuh oh hGwnp, y =ax® $nillyghwsh apwhhyht
2nwthnn nwGnt hwdwn:

4. hgnp y = f(x) $nilyghwl hwhwnwpdbih bl y, = f(x,):

w) Uwuwgntgti, np tpb f-p X,-nd L f’1 -0 y,-ntd nhdbintagth &G,
www £ hwlwnwnd $nitlghuh apuphlihG (y,;x,) Yanny nwngws n-
qwihnnp f° pnilyghwsh apwdhlhl (xg;p,) Ubwnd mwpdwé 2nawthnnhp
hwjtiiwht wwwnltbnpl £t y = x ninnh Ghwndwip:

p) 8nyg wwy, np tipk f'(x,)=0 L f'-p y,-nd wipGnhwn b, wuw
/7" $niblghwyh apwdhln (,;x,) Yannwd niGh nunnwéhg 2nzwthnn:

5. Uwnwabf, np tpt £ -p qnug $nillyghw £ L x =0 Ybwnnwd nhpbiptGgbih,
wyw £'(0) =0

6. Uwuwgnigti|, np gnig $nilyghwih wéwhgjwip Ytbwn pniGyghw k, huy
yGhwn pnLbyghwjh wéwbgjwip’ qnq:

8nignLl: DhptipkGgtp n°IL. 2.3-h uwhdwGnud 5-nid gpdwé GnuyGnupyniGatpp,
hwadh webbind, np f(=x)-p y = f(¢) L t =—x $nbyghwlbiph hwiwnpnypd t:
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7. Uwnwghg, np (ln|x|)' =1/x, x#0:

8nigntd: Lwunbg, np In| x |=In(—x), tpp x <0 L oquyty Gwfunpn Jundnt-
pjwl hwdwp npdwé gnigniihg:
8.  «3phwbppniwywby PniGyghwbtpp uwhiwbyned GO hnbyw| pwlwdlbpny.

chx= (hhwbnpniwywb YnuhGniu),

shx=2— (hhwtppniwywG uhGneu):

w) Uwwgnigtip GnijGnepyniGGbnp.
ch’x—sh’x=1; ch® x+sh” x =ch2x; 2shxchx=sh2x:

p) 8nyg wwy, np x=acht, y=bsht (—wo <t <+w) wwpwibknpw-

Ywh hwjwuwnpniiGpnd npnadnn Ynpp n° 1L 4.3-nud wwwnybpdwsé hhwbip-
pnih we Yhuwhwppnipjwh vbp pGLUwo 6)ninG t (wjuinbnhg k) yepp uwhdwG-
Jwé dnilyghwbtiph «hhwbppnwlywby wadwbnidp):

@) Unnwgbi, np (chx)' =shx, (shx) =chux:

9. Thgntp u(x) L v(x) pniGyghwabipp nhptintbgbiih 60 L u(x) >0:
w) Snyg wnwy, np y:u(x)v(x) «wunhtwlwgnigswjhly» $nLlyghwih
wowhgjwip wpynid t

Y =u(x)" [ V(x)Inu(x)+v(x) X (x)
u(x)

pwlwadliny:

8nignil: Lbpyuywglbip $nilyghwb y =e
$nilyghwjh nu wpwnwnpjwih nhdtipiagdwb YwbnbGtnhg:

p) Gnlbp x* (x>0), x™ (x>0) L (sinx)" (O<x<z) dnLly-
ghwGtph wéwbgjw) GEpp:
10. %hgnip f L g Ppnlyghwlbpp X dhowlhwipnid nhdpbipkGgtih &G
G0wphin 7 wprynp, np Gt x-nud wdkGnipbp  f(x) < g(x), www
S(x)<g'(x):

Ptpt| hwiwwwwnwufuwb ophGuwy:
11.  Swpyb| gnidiwnp.

S (x) =1+2x+3x> +--+nx"":

YOt nbupny L ogudby pwnn

8nignil: Lhwntg, np S (x) = (x+x° +x° +--+x")" L oqutiy bpYnwsw-
thwywb wpngptuhwjh gnudwph pwlwdlhg:
12. Spwo b’ f(x)=qg;sinx+a,sin2x+---+a,sinnx:
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Uwwgnigti, np tipk |f(x)| < |sin x|, xeR, wyw
a,+2a, +---+na,|<1:
8nignul: Uwnnigti, np f(0) =0, f'(0)=aqa, +2a, +---+na,: Winthtunl,

S
X

Gty wowligjwih uwhdwlnishg, anbi, nn | £/(0)| = lim L oqundti futinph
x—0

ww)jdwlhg:

37



aLNtu VII

NhdEPELSPUL IUTYP IPULUNUL
pULUREGYEML

§ 1. d6PUYNN UGENP RULURQGYL

1°. Sbpvuwyp (Eodwl: UnGs (600w dLwybpwbip uwhiwlkGp
npw hwiwn whpwdtn oh qunwthwn:

Nhgnip X -p pywyhG pwqinipntG L:

Uwhdwdlnid: x, Ybunp Gnsdmd X puwqdnipypul Gepphl Y,
Gpli qrynipinil nLlh x, -h ppowluyp, npl wdpnnonipjwdp nGlhwo £
X -nud. EI5>O{(x0—5; x0+5)cX}:

36w b wnbuGh, np wyb nbwpenid, Gpp X -p dhowlwp b (pwg,
thwy, Yhuwpwg, dtppwynp Ywid whdbpg), Gpw pninp Yhwnbnp,
pwgwnnipjwip Swynwytintiph, GGppht YGwnbkp G6: hGs yGpwpbpned £
a L b OSwjpwybwbphlG, npnGp, h nbw, wOdwOnd GO Gubl
dhowhwiph  GopuyhG  Ytwnbp, www  npwighg jnipwpwlgniph
gwllwgwd ppwlwypp Shwyb «Yhuny swih» t pGYwé (a;b) -nLi:

LUwplnp £ GyuuwnG, np npndwl nhpnyph GGpphG 4Gnnud Yuw-
ptih £t funutp $nilGyghwyp W dwjuwynnijwl uwhdwOh dwupl, W
wowlynndjwa:

Ujdd whgltbp |GadwyhG:

SpJwé kt y= f(x), xe X, Inlyghw(:

Lbovw (Dbpdw): Epti X pwqdnipywl x, GbGpphl Gtunnd f-n
plnnilned F 0Gowanyb (thnppwanyl) wndtp L wyn Ybunnmd pnilly-
ghuili nhpbiplagbyh £, wuyw' f'(x,) =0

Uwwgnyg: > Npnwyhnipjwl  hwdowp  GGpwnptlp, ph
f(x,)=max f: Lbwfu, pwbh np x, -G GGpphb Yt t, gnjnipynih YnLG-
Gw 6 >0, wlwhuhG, np (x,—0; x, +d)c X :

" Mpbn Dbptw (1601-1665), pwhuhwgh swpbiunhynu:
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UjGnehtiwnl, pwh np x, -nid $nclGyghwb plnnibnd £ dGéwant)G
wndtip, nupbdl Gpdwé 2ppwluwypned, hGswbu L X -h pninp YGuinb-
nny,

S ()< f(x): (1

Swlp x,-h0 x—x,=Ax (|Ax|<d) wd L Ywaquklp dnibGyghwyh
wdh L wpgnuiblunh wsh hwpwpbpnipynclnp.

A _ )= q) | 2

Ax X=X,

Ujdd GUuwnblp, np (2)-ntd gpwé Yninnpwyh hwdwnphgp, hwiw-
dwjb (1)-h, wwhwwbnud t Gawhp. Af = f(x)— f(x,)<0: h0s bpw-
ptpnud £ hwynwpwphl, www wjb x;-h dwfu (x<x;) L we (x>x,)
Yynnatpned niGh nmwppbp Gowbh wpdbplbp. wylwbu np’

Af

—0<x<xy=>—20,
Ax

N

x0<x<x0+5:>E£0:

3wpyh wrelbny, np f -p x,-nud nhpbiptbgth £ L GGGy Jbip-
ohl whhwywuwpnepjniGhtiphg, dh Ynnihg unwbnud GOp

F)= £ = tim 2o,

huy djnLu Ynndhg’
Af
S'(x)= f+(x0)_ hm Axs
Pwjg wju GpYynrup hwtjwmhthh GG dhwyl wyl nbGwpniy, Gpp
Sf(x))=0:<
LG00dwh wwywgnigytig:

Ptiptilp 0h ophlwy, npp gnyg £ wvwihu, np (Godwynud Ghpluw-
Jugywé wwjdwbbbpp twywa Ga:

Onptwly 1: y =| x|, —2 < x<1: 3t t mbulk), np max y :|—2| =
min y = 0|=0: 0Gn npnd, —2 -p npn0wG whpnyph GgnuyhG Yewn b, huy 0-G°

GGpphG:
Wa thwuwp, np ¥ (-2)=(x))'_, =(—x)'_, ==1#0, hwunwwnLd
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t, np |GodwjnLd x, -h GepphG Yt |hGhne wwydwlp twywG t: Puyg x=0
ytwnwd k£, s0wywé wyl Gepph0 Yt £, nwpéjw) sk0p Ywpnn wub), pb
wéwhgywip hwdwuwp t 0-h, pwGh np, hGswbu pwquhgu bGp Ynyaky, |x|-p
wyn Ytwnud ninnwyh nhdtintGgtih sk Wowtu np, dnibyghuh nhptintiGgt-
thnipjwb wwydwan GnuyGuybu twywa t:

2°. Nmf plinpbup:

BPbnpbu (Mny): 6pti y = f(x), x€la;b] InLllyghw

L [a;b] hwnywontd wlplnhwn t;

II.  hwwndwdh pnpnn GanphG Lawnbnnid nhpbntlagbih £

1. hwwndwdh csuynwlbingnnid plnniGnid F hwywuwn wndbp-
abp® f(a)=f(b),

www (a;b) pwg dhowlwypnid grynipyntli nilh ¢ Lbwn, npunbn’
f'(c)=0:

Uwwgng: » Btnptdh I wwydwlhg L dwjtippinpwup phinptidhg
(n°V. 2.3, ptinptid 4) htwnlncd £, np [a;b]-nd ncbGyghwb pGnnebned k
utidwanyb L thnppwqnt)b wpdtipGbp.

Ix;,x, €[a;D]{f (x) =max f, f(x,) =min f } :

Geti, x; L x, Ytwnbipp tipyncub £ hwdpGyGnid G0 hwnywéh dwy)-
pwybwnbphl, www, pun I wwjdwOh, max f=min f: Pwyg nw
Gwlwynid £, np $nlyghwb [a;b]-h ypw hwuinwnnil t: Lwbh np
hwuinwwnnitd  $nlGyghwh  wéwlgjuwip pninp YGnbpnd gpn
(n°V1.3.1), nipbaG, npwbu pbinptonid wwhwbeynn ¢ Yuwnpnn bGp
pluwnb (a;b) dhowlwyph gwiywgwé Yhwn:

hul wyl nbwpncyd, Gpp x; L x, Yhwnbphg wrGdwaqlb dtyp, wubGp
x.-n, hwindwéh Ghpphl Yt b, wwyw, pwlh np x,-nd nillyghw
pOnnilnud £ oGdwgneyb winpdtip L, puwn 1T wwydwGh, £ -p wyn Yenncd
nhdtipntlgtih £, Ywnpnn Ghp, OGN dtpdwjh |Godwjhg, tiqpwlywg-
GG, np f'(x)=0:<

[@tnpLulo wwwgnigytig:

Nhunwpytbp ptinptdh ywjdwGaGph Ywplnpnipyntlp gnigwinpnn
Gpynt opphGuwy:

OppGwl 2: [0;1] hwwndwéh pw npnzqwé:

" Uhgty iy (1652-1719), $puGuhwgh swpbdwnhlnu:
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3 1, x=0,
I x, 0<x<l1

$nilyghwb pbinptdp II L HT wywydwGGEphG pwdwpwpned t, uwluwya $nily-
ghwjh wéwbgjwip ng vh Yawnnid hwdwuwnp sk 0-h: Mwwndwnep T ywydwbh
pwgwluwynipncGa £ dniblyghwb x =0 Yhwnid fugynn t:

Gpti 0-nud fugniip ytipwgbbhp, pnniGbind” y(0) =0, www ptinpkoh I
L IT wwypdwGGbpp pwdwpwpdwé Yhaka, pwyg, pwbh np hwindwéh Gepph
ybwnbpnid pb” $nilGyghwl L pb npw wéwbgyuip Yabwh Gnuylp, nupéjwg
ptinptiinid wwhwbeynn ¢ Ybwnp gnynipinib sh ntGbGw: Mwwndwnel, wyu wi-
qud, Y hGh wyb, np fugnidp Yybpwglbiipu fuwfunydty £ pbinptidp 1T wwjdwGnp.
¥(0)=0%1=y(1):

Onptwly 3: y=| x|, —1<x<1: dnlyghwh whpGnhwwn b, hwndwéh
Swypwybnbpnd plnnlnud £ hwdwuwnp wpdbptbpn ((-1=1)), pwjg w-
6wlgjwip ns Uh YGwnnid 0-h hwdwuwp st.

(ay={ " T
= X =
Y I, x>0:

Uyuntin, wpnkb, wwndwep T wywjwbh pugwlywynigyniGa k. | x | -p 0-nwd
nhytintlgtih st:

Mnth pbnptdl ncGh Gpypw-
swihwlywl wwpg dGYGwpwlne-
pjnLh:

dnLlyghwih qnwdhyh
(a;f(a)) L (b;f (b)) Swyntipny
wOglnn nwnhnp, 26nphhy 11T

P - : wwjiwah, hnphgnGwlywG t  (q6.
o & & €2 b 1): U Ynnohg, f'(c)=0
hwywuwpnipjnitlhg hbnlnwd L,
nn (¢ f(c)) ytwnd gpwdbhyhl wwpdws znwihnnp Gnyluwtu
hnphgnOwlw( £ ®wuwnnpbib, unwgynid £, np $nillyghwh gpudbhyh
Jpw Yw Yt , npnd qpwdphyht nmwpdwé rnpwthnnp gniqwhbn t
qnwdhyh éwyntipp dhwglinn (wpha:

IGwnwppphp £ Gwl pbnptdh $hghywywb deLHGwpwlnipniOp:

Nhgnip dwulhyh ninnughé wpddwh optilipp npJwé £ s = S(¢)

f(c,)

f(a)=f(b)} - - - -s
e+

: Q.0. 1-mud wynuwhuh tpynt Yhwn ju' (c;3f ()l (cy; f(cy)) 0
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pwlwdlny, npinbin ¢-6 dwdwOwya t, huy S@)-6° ¢ dwdwlwynd
Gwubhyh wogwé Swhwwwnhp:

3hotighkGp, np n° VI.1.2-ntd S'(¢) -0 uwhdwGybg npwbiu dwiw-
Guyh ¢ wwhh 2wpddwl wybpwppwjhl wpwaqnipntG:

Gpti dwdwbwyh ¢, wwhhG dwubhyp qunGyt| £ npnpwyh 4 yb-
nntd L wyn Ytwnhg nnipu quipnig hGs-np dwdwlwy wbg, 7 wwhpa,
nwndjw) hwynGdbp t 4-md” S(T)=S(,), wyw wn dwiwlwyw-
hwwndwénwd tnb E oh 7 (4, <7 <T) wwh’ (ophGuwl, htiin nunbuint
wwhp), Gpp wpddwb wyGpwppwihl wpwanipintlp hwyjwuwpyb k
annjh. §'(z)=0:

3°. Lugpuilidh ybpouninp wotiph pwlwdlp:
Phnpbd (Lugpuild): Ept y = (x), a<x<b, pnillyghwl
L [a;b] -nmd wlplnhwwn ¢ L
1. (a;b) pwg bhowluwypnid wabaninbp nhplintiagtyp,
wwyw qrynipntl nLlh c € (a;b) , wlwphupl, np
b)— f(a ,
SO)=f@ _ . .
b-—a
Uwuwgniyg: » Lwwbny, np f -p pwwpwpned £ Gwfunpn Yb-
nnd pbipdwé Nnth pbinptdh I L II wwjdwGGGphG® dLwthnfutiGp w)h
wjbwbu, np Juwwwpyh Gub T wwjdwbp:
Nhunwpytlp
F(x)=f(x)—w(x—a) (a<x<b)
—-a

dnilyghw: Npwbu f nillyghwh b qdwyhG nclyghwih wnwnpb-
pnipjnil, F -p YhGh pb" [a;b] hwwndwénid wlplnhww, pb' (a;d)
dhowlwypnid nhdbtintagtih: UGdhpwlywb inbnwnpdwdp hwdngyntd
Glp, np Yytipohbu pwywpwpnid £ Gub Nngh pnpGdh TT ywjdwGhG.

F@=f@-LO D a0 f@),

* Qmghl h puGh wynuhuh wwhtp:
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F(b)=f(b)- (b—a)=f(a):

Swiwdw)l hhpwwnwywé pbinpkdh, (a;b)-nLd gnjnipnih YniGb-
Gw ¢ Ybw, npinbn” F'(c)=0:

UGnud £ hwpytp £ dnbyghwih wéwbgywip

P = (- L0/

ntnwnpb npwbnd x=c¢ L GYwuwnt, np F'(c¢) =0 hwywuwpnipjnt-
Gp hwdpGyGnud £ (3) pwlwdlhG:<

[@tnpGulo wwwgnigytig:

[AtnpGunLd unwgywé (3) pwlwdélp hwiwfu wadwbnud 66 Lwg-
pwich ybpowynp wakiph pwlwdl: Ujt ntbh pb” pwqiwphy Yhpwnne-
pjnLG0tn, pb” pwgiwwhuh plnhwbpwgniiGtn, npnGghg dtyp Yatp-
Juwjwgltilp htlg wju wwpwgpwdned: Mw b wywwndwnep, np Lwg-
pwbdh ybpowynn wskiph pwlwdlb plnniGdwé bt hwiwnt; nhpbpta-
ghwy hwyh hhd0wywl pwlwdél:

Ljwuwnblp, np Lwgpwbdh pbnptdp Nnth pbnptdh wGdhpwywb
pOnhwlpwgnidl t. wyl nbwpenid, Gpp £(b) = f(a), (3)-p ytipwdynrd
tE Nnih pbnpbdnid unwgywé f'(c¢) =0 hwjwuwpnipjw(:

Ptnptoh Gpypwswihwywb dbyGwpwlnipjnilp, GowG t Nngh
ptinptidh dGYOGwpwlnipjwhn:

Lwfu wtwp b GHw- fb PR
b (6. 2), np f $nLly- (b)

ghwjh qnwdhyh
(a:f(@)) L (b f(b)) f©
Swjptipp dhwglnn |wpp f(a)
(Lwpp wwnntlGwynn
ninhnp) nibh (3) pwlw- ] : :

&uh dwfu YwuhlG hwyw- . . :

uwp wbyncbwihG qnp- 0 a qd. 2 ¢ b
Sdwyhg (n° 1L 3.9), huy Gyl wyn pwlwdbh we dwup (c; f(c)) Ytwnny
qpw$hyhb tnwpgwd 2n2wthnnh walyniGuwihG gnpdwyhgh £ (n® VL. 1.5):
Wawbu np, hhptiiny ninpnGbph gniquhbenigjwl n® 1. 3.6-nud plip-
Jwé hwyinwbhop, (3) hwjwuwpnipintGp Ywpnn Glop dGYOwpwGb|

S(b)-f(a)
b-a

43



hGunlyw YGpw.

Dbnllyghuyh gnwphlbh Ypw bw wrlgwqlb 06y 4bn, npny qnw-
PhGpl inwndwo pnpwhnnp qniquihbe b gnwphlih suynbpp dhwglinn
(wphl:

hGs JGpwpbpnd £ pwlwdlbh $hghlwlwb dGHGwpwbnipjwln,
wwuw, oglwgnpéting Nnh pbnpbdh  dGLYOwpwlnipjwl  hwdwn
dungywé Gpwlwynibbpp, Ywpnn Gop wub)®

qwllwgwo (t,;T] dwdwlwlwhundwdnid (hGned t dh wuwh,

tnp dwulhlh ninnwaghd pwunddwl wlhlpwnpuyhl wpwanipiniln”
S'(r) -0, hwiwuwpynid F uyn dwiwluwlwhunndwontd punpddwl dh-
S(T)-S)

0

ohl wnwagnipjuln’ -hi:

4°. Umppph bpounfnp wobph pwlwdlp: Yhunwpytlp [a;b]
hwuwndwéh ypw npnadws Gpyne nilyghw’ £ L g

Ptnntd (Un2h):Gpt fpL g-0

L. [a;b]-ntd wGpGnhwuwn &G,

II. (a;b) dhowlwjpnd” nhdtiptGgth &G,

1. g'(x)#0, xe(a,b),
www gnyncpntb nilh ¢ € (a;b) , wyGwhuhG, np

f®)=f@) _[©). @

gb)-gla) g'(c)

Uwwgnyg: » Wuwbn b, hGswbu L LwgpwGdh pbinpbdlt www-
gnigtithu, GEpdnuétlp odwlnwy $nLlGyghuw.
SO (4(2) - ga):
g(b)-g(a)
Ljwuwnbnd, np [a;b6] hwwndwésh Ypw wlplGnhwinnipinilhg b

D(x) = f(x) -

(a;b) dhowyuwypnid nhdtiptagthnipyntthg quwn, @ -0 pwwpwnpnid
t Nnih pbinptidh Gwb T wywjdwGhG

O(a)=D(b)= f(a),
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Ggpwywglnid GGp, np gnnipjntG nbh ce(a;b) LYbw, npnud’

@’'(c) =0: 6ph, wydy, hwyyklp
b)— f(a) |,

SO~ 1@

g(b)-g(a)

woéwlgjwip L nbnwnpblp winntn x=c, wyw ®'(c) =0 hwjwuw-

()= f'(x) -

pnipjntGhg whdhpwuwtiu Yuinnwbwlp (4) pwlwdlp: <

[@GnpGu0 wwwgnigytbig:

Unwgywé pwlwdlb wldwlnid G0 Unphh ybppwynp wdbph
pwwdl:

Uytbp, np Gpb LwqpwGdh ptinpGdp Nnth pbinptdh pGnhwGpw-
gntdl Ep, www Unzhh pbnptdp, hp hGpphl, Lwgpwbdh ptinptidh pln-
hwOpwgnudb £ Pudwywl £ (4) pwlGwélnd npwbu g  dbipglh
g(x)=x dInOyghwl, npwbugh wyl huynylb Yybpwéyh Lwagpwlbch
JGpowynp wakph pwlwadlh:

§ 2. FUP2M YUMPQh USULSB3ULLEN

1°. Pwpndp bupgp wowlguylbph vwhdwlnidp: Yhgnip [ -p
(a;b) dhowlwyph pninp Yhntipnid nhpbipklgtih t:

Upgnuitilinp gwllwgwéd x € (a;b) wndtiphl hwiwwwwnwuluw-
Gtglbiny x Ytwnwd £ dnlyghwih wéwhgjuih wndtipp, unwincd
GG dph Gnp $niGyghw’ y= f'(x), xe(a;b), nph wGwbnd GG [

InLbyghwih wéwhgjuy pnibyghu:

Lwfunpn gifunid wpéwnpéywé  qunwthwnltiph,  fulinhpGtph
2powbwlybbpnid hGpGhG wnwewnid b hGwnlyw hwpgp. YhGh® wpn-
jnp f"-p, npwbu x thnthnfuwlwh pywihG $nLbyghw, dhowluwyph
wju Ywd wyl yGwnd nhdbpthghh: Gpb wyn, www wyn wwpwaquw-
Jnd npwluwywb hGs Gnp qGwhwwmwywb Ywpnn £ unwlw) $nily-
ghw(, L nppwlnd £ nw Owwuwbint $nilyghwih wrwyb] dwa-
pwypyhwn hGnwgnundwp:

Wu L hwonpn wwpwapwdltipp gptipt wapnnenipjwdp Gyhp-
wé GG htlg wyn hwpgbph ntuntdGwuhpdwn:
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Uwhowlmd: bpt y = f'(x) pnllyghwl x, € (a;b) Ybuwnnid niGh

ybpownfnn wowlgyuwy (nhpbpklgbyp ), www wyn Jepehll wiw-
anid G4 x, Yawnnd Grulnughl (- pncllghuyh Gpgpnpn wowbgyuy
L pwlwlynid”

d’ f(xo)

f(x0), V' (%),

b wyyG: Llnudhl, wund G4, np f -n x, -ned Gpyne wlqud nhpbpba-

abh t:
Swiwbdwbnptl uwhdwbyned G40 $nGyghwyh Gppnpn L wybih
pwpdn Ywnpgh wéwlgjwGtpp: Canhwnip uyqpnilbpp hbunlyw G k.
bipbi x,-h 2ngwilwypnid (1 -1)-pn wowhgywip’ /™ (x)-p, wp-
nt0 uwhiwGdws £, wwyw x, Ytwnnd 7-pn wéwbgywp uwhdwbyned
tE htwnlyw| pwlwdlny.

, (n-1) _ £
f(n)(xo):(f(n—l)(x)) . :Aligqof (X, +AA)2 S (%) :

bdnGyghwyh L Gpw wéwbgywibbph Gowlwlydwb aLEphG npnp
Uhwwnbuwynipyntld hwnnpnGint Gywunwyny wywjdwbwynpynid Go
0-nn Ywpgh wéwbgjwih twy hwubwbw htGg hGpp $nLbyghwd.

SO0 =f(x):

bpb tpywé 7 pGwlwa pdh hwiwp £ (x,) -G qnjnipyntG niGh
L JGpowynp k, www wuntd GG, np f -p x,-nld 7 wlqwd nhptipka-
gbh t Ywd nGh plnhniy dhGsl 7-pn Ywpgh wéwlgjwy: huy tpb
(a;b) vhowlwyph jnipwpwlsjnip Yhwnnid $nibyghwl nibh gubyw-
gwd Yupgh wéwlgjwl, www wuntd GG, np wyl (a;b)-nLd wbhybpe
nhytintiGgtih t:

2°. Ipowlhwl nwppwlwl  pnllghwlbph  pwpdn  Lwpgh
wowlgyuyGbpp: UGYLne nhdptiptilgbih Hnillyghwyh ophlwyttip GG
pninp hhdOwywb nwppwywb $ncbyghwlbpp: Pudwywb £ niuncd-
Gwupptig n° VL 3.1-nud GEpluywgywé wéwhgywGeph wyniuwyp L

wnbulb, np, opnhbwy, x”, a*, log, x, sinx L cosx $nLlyghwlbtnhg
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Jntpwpwlsjniph wéwbgywip (hwuwnwnnid wpnwnphsh Gauninepjwdp)
Gnylb wyn fudpht wwwywbnn $nlyghw £ Yw Grwlwynwd k, np
wibl wlqwd nhdbiptlgiwl wpnynilpnid unwgynn wéwlgjwy
$nibyghwltipp Gnphg nhdtiptigtih GG: Ywwnwnpbind wwng hOnniy-
ghw, unwnid GGp Goqwé pnilyghwlbinh pwpép Ywpgh wéwbgyw-
Gtph hGwnw gwGyp.

LGN = p(p=D) (p=(n =D
o (04 07) " = p(p =1 (= (=) )
I (@) =d"In"a; . (e =e¢";

_ n—1 _1\
111 (1ogax)(")=—( (=Dt
x"Ina

* (o _ D" (n=1)! :
1Ir*. (In(1+ x)) 1) ;

. 0 n
IV. (sinx)™ = sm(x + 7) ;

n
V. (cosx)™ =cos (x + 7} :

Uwinniqbilp 0hwyl V pwlwélp” d0wgwélbph unnignidp pnnGb-
Lny plptingnnh:

> 1) n=1 nbwpnid nLGtlp (cosx)’:cos(x+§]:—sinx, npp

G20wphuwn £
2) COnniObiny, np n-h hwdwp gpywé pwlwdlp G20wppun L,
gniyg tnwlp, np wyb Y hGh G20wphwin Gwl (7 +1) -h hwdwn.

(n+l) _ Y _ n ' _
(cosx) —((cosx) ) —(cos(x+ 5 D

. n n . n
=—sin| x+— || x+— | =—sin| x+— |=
[ 2 ] [ 2 ] [ 2 j
T 7 z(n+1)
=cos| x+—+— |=cos| x+ :
2 2 2
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¢ Thwnnnipynih 1: UjG nbwpncd, Gpp p -0 ng pugwuwlwb wipnng phy
ELn>p, I LI* pwlwdlbph we dwuh gnpéwyhglbinhg dkyp qpn k, npp
Owlwyned k, np dwfu dwuntd gpdwé 7-pn Ywnpgh wéwbgjwip GnyGwpwn
gnpnjh t hwdwuwp: Ywpbih £ Gwb nunpquyh Gywnt, np p € N nbwpnud’

(") = px!™, (") = p(p—Dx"2,.,(x") P = plx’ = p!
L, pwGh np ytipphG® p -pn wéwhgjwp hwuwnwwntb E, ntunp’

(xp)(P+1) =(x? )(P+2) =...=0:

4 Shwnnnipntl 2: I*-nid L OI*-nud npwtiu $nilyghwih wpgnudblm
dopgdws £ (1+x) -p: Mw wpdwé b wyb Guwwnwyny, npwtugh $niGyghw
x=0 Ytwnh 1-2ppwlwypntd (—1<x <1) (hGh npnaywé : @ nppwlny £ nw
Owwwnwlywhwnpdwn, ywpq Ynwrlw hwenpn wwpwagpwdpned:

3°. Mwpwdbinpwlwl huwywuwpndGepny wnpdws pnilblghuyp
pwndn Junpgh wowlguGbnh hwplowl inbfuGhlwl: YhuinwpybGp
x=¢@), y=yw(), (x<t<f) yupwitnpwlwd hwjwuwpniilbph

qnuaqp:
bpt @ Ly dublghuwiltinn (e 8) Showluwypnud n wlguid nhPt-

pblgbih GG, L wokGnipbp™ @'(1) #0, www G2Jwéd hwjwuwpnidGbpny

npnzdnn y(x) =y (¢ (x) Pnullighwt n whiowd nhPtntaghin t

Unwohl wéwhgjwih hwiwn n° 2.4-n1d unwgwlip

, /A0
Y(X) =y, ==="—=
X, @)

pwlwadlp: 3ppkbp, np £-0 wyn pwlwdlnd x =@(¢) dnllyghwh hw-

Ywnwnpdb tp: Uppwetiny pwnpnh, hGswbu Gwb pupn $ncGyghwih L
hwywnuwpd $nbyghwih wéwbgiwh YubnGObpp™ unwbnid GGp.

X
@4 x”-h, pti’ Inx-h npnpdwh whpnypp (0;+00) Shewluwypa k, npp 0-h ny dh 2pwiljuyp

sh qupniGuynud:
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_yrrxr_xzyt 1

y'(x)=y"

(x)

_d’y _dy'(x) _
Tt dx

d
dx

alr

yil_d yt dt
x| Car dx

V' (0" (0) " (W' (@)

x!

ULnyb Gnwbwyny’

: (9'())

w_dy ') _[y'0eO-¢"y'® | 1
C A dx (¢'0)) '(t)
L wy G:
OﬂﬁﬁLUllz-'x=¢)(t)=ln(t+\/l+tz), =y =
Vi+t
Qunatitp y7, -G:
NLGkGp'
¢7'(t)=(]n(t+\/1+t2)) =;-(t+\/1+t2) =
t+N1+12
= ! (H ! 1+t J (1+ 2 ]— L.
t+N1+1 21+ t+N1+1 1+12 ) N1+¢?
1 t t .
l//(t)——iz( 2) L. - E
(\/1+t) e (\/l+t2)
Ujnintinhg unnwbned LOp®
’ l//’(t) ¢ 2 4
= = Nl+ =
00 L I+t

,V;z :(_

1+42

t Y 1 1+ =202 —— *-1 .
] N N 2 L+1% = 3
t ¢(I) (1+t2)
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§ 3. @E3LNNP PULURGYL

1°. By npp pwqiwlnuwd: Yhinwnyblp unwinwpun nbuph
P (x)=c,+c(x—x))+C(x—x,)" +--+c,(x—x,)"

hwOpwhw?ywywb pwgdwbnuwadn:
Swpyblp pwqdwlnwih pwpdn Ywnpgh wéwbgjw) bhpp.

nl

Pl(x)=c, +2¢,(x—xy)+3c;(x—x,)> +++++nc, (x —x,)

P/(x)=2¢, +3-2¢;(x—Xy) ++-+n(n—1)c,(x—x,)" 7,

BV (x) =P (x)="+=0:

Gpt wju pwlwdlbipnud mbinwnptilp x =x,, www, hwdh wrbh-
tny Gul, np P (x)) =c¢,, yunwlwlp pwqdwlnwih gnpdwyhgltinh
hGnlw| GepYwjwgnedp.

¢ = Pn(k)(xo)

k!

JdGpwnwrlwin pwqiwlnwdh unwlnwpun wnbuphlG® Jwpnn

tibp qpbiL”

B, (x) = F,(x)) +

k=0,1,-,n

(x=xp)": (1)
Thgnip, wydl, f -p x, Ytwnh 2ppwlwypnid wnGjwuqlb 7 whqud
nhdtiptibgth $nLlGyghw t: Ywqiklp
Bl (rgi) = fxg) + L)

hwlpwhwJwlwb puqujuj[]mudn.

Lwlu GpbGp, np Gpb £ -p sh hwOnhuwGnid ng wybith, pwG 7 -nn
Juwpgh pwqiwlnwd Ywd, wewyb] L, Gt wl pUnhwGpwwbu
pwgiwlnwd sk, www wlnb, (1) pwlwdlh Odwlnipjwdp, ph

Rf(xo;x) -0 X, -h 2nowlwypncd hwaplybnud £ f(x) -hG, sG0p Yunpnn:
Yhgntp 7/ (x;x)-p Pnllighwyh 2nnudG b P pwqdwbnwihg.

r (xg3x) =1, (x) = f(x) = P/ (x3%) : 2)

P/ P(n)
n(XO)(x_x0)+"'+ n (XO)
1! n!

f(")( Xo)

(x =) oee b L2

(x—x)"
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ujn r}buugnuj nLDb[]p‘
f(x)= (xo,x)+r (xo,x) Ywy, wybih dwlpwdwu,

1) = )+ L0 £ln)

Wu JtipohGh ki hb[]g whywanLd GG Bhynph” pwlwdl: CGudha,
"-p Ungdnud & £ $niGlghugh 7-pn Ywngh @Eyinnh pwqiwbnud,
)
f (xo) (k :0.
k!

(x=xy)+-+ (x—xy)" +r,(x): (3)

pwqiwbnwaih ;15--) anpdwyhgltipp™ @G)nph qnp-

6wlihglbn, hul 7/ -p’ RLINph pwlwélh 7 -pn SGwgnpnuhl winws

Yw, nunnwYyh, z-pn dGwgnpn:

Uwulwydnpwuwbu, tipp x, =0, (3)-G pnnilnud £

f(0) f(")( )
n!

Jx)=fO)+——= +7,(x) (4)

(rn(x) =7, (O;x)) Lnbupn: Uju wnnbupny qpwé O nph pwlwdllb wi-

Jwbnud 60 Owb Uwulnnbﬂh** pwlwdl: LkGp np, wju ywpwqpwdh
ybponiy, hhilwywb nwppwywb $nibyghwbtpp BL)nph pwlwdéling
GGpYwjwglbhu, Gwfuwwwwnynip)nilp npynid £ hGGg wyn dwulw-

Unp nbiwpehC:
hGpGhG, hhwpyt, (4) pwbwdlp nplk |nLpe wpdtip sh Ywpnn Gep-

Yuwjwglb), pwbh nbin 7, dGwgnpnuwihlG wlnwdh Ywrnigwdépp Ywd
thnthnfudwb Junpp, ywhujwéd n-hg L x-hg, sh pwgwhwjnywé: UG-
wbu np, wrwohYuwynid whwp £ gpwnytibp htbg wyn hwpgh wwpquw-
pwbdwdp:
2°. UlGwgnpnuypl winwdh Lwgpuldh b Unypp pwlGwélbbpp:
anip  y=7(x) dnlyghwl x, Ytwnh 2ppwlwypnid nilh

pnhnty GhGsl (7+1) -pn Yungh wéwtgywy, pln npnud £ (x) -p,
npwbu x-hg Ywiudws $niGlghw, win 2npwlwypnid whpGnhwn £

[BLynph  (3) pwlwdlh VOGwgnpnuihlG wlnwdh  hGnbyw]
GEpYywywgniip wwwnlwhnid £ LwapwGdha.

: £pmy @Lynp (1685-1731), wlqihwgh dwpbiwwnhlnu:
UmhG Uwlynnt (1698-1746), ynnjulnugh dwptdwnhlynu:
k%
Uunud 66 Gul, np £ -p G2qwd dhowlywypmd 7 +1 wlquui wplnhun nhtinkigh t:
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f(”*l) (C) n+l
r(x)=—=(x—x, , 5

n( ) (l’l+1)‘ ( 0) ( )
npwtin ¢ -0 x,-h L x-h dhol pGLYWE Yo E:

@b nph pwlwdélp, dGwgnpnwihl wlnwyh (5) GGpyjwjwgdwdp,
pGnniGnud k

f(o)

(n)
£ = f )+ L8 (e LB
f(”*l)(c) _ n+l
+—(n+1)! (x—xp) (6)

nbupp: Wa nbwpenid, tGpp x, =0, (10)-p ptpdnd £ Uwynpkbh
pwlwdlh.
' (n) (n+1)
f(x) :f(0)+ fl(‘o) XAt f (0) xn + f (C) xn+l: (6')

n! (n+1)!

Ny wwlwu Ywpbnp b Gwl dOGwgnpnwihG wGnwdh Unphh
hGnlyw| pwlwalp.

(1-0)"(x-x,)"", 0<O<l: (7)

r(x)= f(n+l)(x0 +'l9(x — X))
n

¢ huinnnpyntl 1: Uhwlquwihg Gplnud £, np Lwgpwhdh pwlOwdlnyg
nnjwé vbwgnpnwihl winwdp @) nph pwqdwlnwdh hbwn pwwn wybih (wy
E GEpnuwtwydwé, pwb Unphh pwlwadlny GEpYwywgywén: @Ynid t, pb wyb

Pbynph (7 +1) -pn Yupgh pwqdwlnwih ybpehlt wjwg wlnwib t: Pwg
GUwuwnbGp, np nw pGnhwnip  wedwdp wnwbu sk, pwGh np  (5)-nLd
(x—=xy)"" -h qnpéwyhgp hwuwwwnnih sk, wy Ywhudws t c-hg, npG hp
htpphl Ywfujwé £ x -hg:

n+l

¢ Nhwnnnnipnth 2: Gpti (6)-n1d YtipgGhiGp 7 =0, wwyw YuunwlwGp’

J(x)= f(x) = f'(e)(x = xp):

Uw, hGswbu wnbuGnid GOp, n° 1.3-nd pbipqwé LwgpwGdh Jbpowynp
wdkph pwlwdlb t, npntn a =x,, b=x: Qwuwnpkl, Bty nph pwlwdlp,

GOwgnpnuypl  wlnwoh (5) wbupnd, Ybpowynp wakph pwlwdlh
plnhwGpwgnuib t:
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h nbw, Gnyl wn Ggpwlwgnipjwlb GOp hwGgnid Owb wyl nGwpnty,
Gpp (6)-nLd BOwgnpnwihlb wanwip thnfuwphGqwé k£ (7) duny:

3°. UlGwgnpnuyhl winwdh MEwlnh qGuhuwnwlwan: BLynnh
[nhuy pwluwdlbp: Yhgnip f-p x, UYGwh 2powlwipnid 7 whqud
nhbintGgtith t, pGn npnus” £ (x) -p X, -nLd whplnhwn
QpkGp @G nph (6) pwlwdlp, (n—1)-pn GGwgnpnwihb wlnw-
any.
(n-1)
f ( 0)( xo)
(n=D!

Cun wwydwGh lim £ (x) = £ (x,):
.\'*)XO

Jx)=f(x)+

(n)
Dy @

Lwlh np ¢-0 qunbynd b x-h L x,-h dhol, nupbidh ¢ — x,, tipp
x = X, : 3nbwpwp® £ (e) > £ (x,) : Puy nw Gawlwynid t, np
@)= " (x) +a(x),
npunbn a(x)-p, Gpp x — x,, waytpe thnpp £ Unwgdwséd hwywuw-
nnipjntlhg hGnbind k, np
(n) (n)
¢ n (xp) + a(x)
f '( )(x_xo) — f 0 '
n n

o (xo )

(x_xo)n f(n)(xo)

—(x—xy)" +
a(x " "
+¥( X)) = ———=(x—Xx) +0((x—x0) )
hGswbu Lnbuﬁnuj hﬁp ytpohl wpunwhwynnipjwl dtp wnwohl
gnudwptbhG BGjinph z-pn Ywpgh pwqiwbnwih wdwg wlnwihb k:
Gwlhg Ywpnn GOp Gapwywglby, np Gpypnpn gnudwnbhG
o((x—xo)”)-n, ng wyl hs t, pwh B nph pwlwdlh #-pn VGwgnp-
nwjht wlnwan.
r”(x):o((x—xo)"), XX, 9)
UGwgnpnuwghG wanwdh (9) dlp wwnlwbnid tE MbwlnghG': B

Lhph pwlOwdlp, dGwgnpnuwjhlt wlnwidh wjn wnbupny, hwidwiu wayw-
Gnid GO @Gy npp (nYw] pwlwdél.

£()= f(xo)+f( %)

(x—x))+--+

" Qmqbugt MbwGn (1858-1932), iunwugh twpttuwmpynu:
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(n)

+f—('x°)(x—x0)"+o((x—x0)"), x—0: (10)

n!

Qntilp OGwl pwlwdlbh «dwynpbljwb» wmwppbpwyp (x, =0),
pwlh np wnwohlwjntd htlg nw L (6')-0 Ghap ogunwqgnpétnt.

0 (0

f(x)= f(0)+f() L ()x”+0( ) x—0: (10")

¢ ThwnnnipyntG 1: Pwlwdlp Ywplnp nbp £ Juunwpnd wyb fuGnhpGe-
pnud, npnlgnid wlhpwdtion b wwpgbp npnwyh X, Ytwnnd $niGyghwh hp
huy @Lnph pwqdiwlnwihg 26ndwh gnnjh daunbiint wpwanipjwb Ywpap,
tpp x — X, : Lywwtlp, np (10) pwlwdlp, pun tnpjwl, pwgwhwjnnad k
Pnlyghwyh uppp dhwjb x, -nid: Hwlng b ywydwlwynpywé b pwlwdlh
«nyu» wawbnidp:

¢ Nhunnnnipnth 2: Stinwnptiiny (10)-ntd 7 =1, unwGnud tGp

S ()= f(xp)+ f1(x)(x = xp) +0(x = x;)
hwdwuwpnigyntGp, npp hwdpGyGnd £ n°  VL1.3-nud  $nillyghuwgh
nh$bptilgthnipjwlp JbLpwpbpnn (6) pwlwdlhG: Quwuwnnptl, BLjnph
(nyw| pwGwadlp hp2jw hwjwuwnpnipjwl pGnhwGpwgniia t:

Ujdo whglklp OGwhunpn L wju Ybwnbpnud wpnwédywd pwlwdlb-
nh YhpwnnipnLGGGNhG:

4°. Swppwlwl prilGlghwlbnh GepluwywgnidGenp Bhnph puw-
Gwdlbny: U4utGp hhdGwlwl wnwppwywb $nGyghwbbphg, npnlg
pwndp Yuwnpah wéwbgjw Gph gwbyp ptipdwé t n® 2.2-nL0:

1) f(x)=¢€":Niakbp
P =) =e", fP0)=¢"=1, xeR, k=0,1,---:
UjGnehGunl’

7 ()C) :w n+l :L n+l _ eex xn+1
! (n+1)! (n+1)! (n+1)!
npinkn Ox =c, pln npnuy” 0< @ <1, pwbh np ¢ -0 gnGyntd £ 0-h L x-h
upoli:
Stnwnpbind wju wikGp (6')-ntd” unwbnud Ghp e* -h hbnlyw|
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GGpywywgniap.
2 n Ox
P T . A AL L (11)
! n!  (n+1)!

Clnhwlnip nbwpeniy, Gpp f(x)=a”, wtwp t oqunyt Ytipnhhy-

jwp gwayh II pwGwadbhg: Ywpbip b Gwl, biGGng ¢ =™ hwyw-
uwpnipjnibhg, (11)-ntd x-p thnfuwphlbp xInae-nd, GQwwnb], np

OxIna

=a” L dpwlqwdhg unwlwy

1
2 In"a , a®In™

*a
x4t x
! n! (n+1)!

n+l

a”=1+xlna+ln

GGplYwjwgniin:
2) f(x)=sinx: Uju whqwi nGkGp’

f(k)(x) = (Sinx)(k) = sin(x—k%kj , xeR, k=0,1,--;
FP)= e (0)=sinzm =0 (k-G qnuq b),

R 0)= Fem D(O)—sm(ﬁm——j (D™ (k-G ykGun t),

sin(Her”(Z;Hrl)] 1Y cosd
1y, (x) = (2l (=D" cos Y
2n+1)! 2n+1)!
Wuwhuny’
3 n—1 n
sinx = x— oo p D anr  CDTC0SOX 5, (12)
3! 2n-1)! 2n+1)!

3) y=cosx: upyGtny Gwfunpn ophGwynid wpywdé pwybpp
hwlgntd Gap htwnlyw| pwlwdlha.
x? D" (=1 cosOx .5

cosx=l-—++—x"+— " x : (13)
2! (2n)' (2n+2)!

¢ Thunnnipntl 1: (12) L (13) pwlwaélbpnd @Ljnph pwqiwbnuwih
Jwpgh L OGwgnpnuihl wlinwdh hwiwph wihwiwwwnwufuwbnig)nilp
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pwgwuwpynud £ Gpwlng, np (12)-nd pwqdwbnwoh 27-pn, huy (13)-nLd
(2n+1)-pn whnwdibtpp hwjwuwn GG 0-h:

h ntw, wyl Gpbnypp, np (12) pwlwdlnd welw GG x-h dhwyl Y,
huly (13)-nL0” dhwyb gnijg wunhdwbbbp wwpnibwynn wlnwalbpp, wwjdw-
Gwydnpqwé t Gpwbny, np sin x -p YaGwn nilyghw k, huly cosx -p° anJq.*:

4) y=Inx: Wuwbn, wpnk, $ncbyghwb Uwynpblh pwlwdlnyg
GGpyuywglb) s60p Ywnnn, pwGh np wjl x, =0 YGwh nplk 2powlw)-
pntd npnpqwd sk: Mw hwpyh welGbind” Ywpbih £, opphGwy, 4tpglt;
Xy =1 L wyn Ytwh 1-2ppwlwypnid™ (0;2) dhowlwypnid, nblyghwb
ybpnesty pun (x —1) -h wunhdwGGbph: Uwluwyl, wdbih Gywnw-
Ywhwpdwn t Inx-h thnfuwptl nhnwpytbp In(1+x) $nlyghwb b
GEpYyuywglbp wyb, hGswbu Gwiunpn ophOwybGpnud, UwyinptOh pw-
Gwaélny: Lwuwbklp np, Uwynptbh pwlwdlbnid BGjinph pwgqiw-
nwdb nth hwibGdwwnwpwnp wywpq nbup L, pun wind, wpwybp hwp-
dwn E npw oquwqgnpéniip gnpéGwlwa fulnhpbbpniy:

6y wjuwbu’

w _ DT k-1

(1n(1+x)) 50

(In(1+x) =(-D"(k=D1,  x>-1, k=0,1-:

hGs yGpwpbpnud £ oGwgnpnwihb wnwadhG, www npnp GYwwnw-
nnLiGbpny Guhupbunpth £ wyb Gepywjwgbbp Un2hh (7) pwlbwélnyg.

_ (_l)nn! —_OY' 1)\ x—0x ! .
B0 = g O =D (1+¢9xJ *

UpnyntGpnid unwgyntd £ hbnlyw) ybppneénepynclp.

2 -l _ n
ln(1+x)=x—x—+~~+( D x"+(=1)" x - Ox X: (14)
2 n 1+6x

5 y=>1+x)", x>-1:

: St'u gqinifu VI-h ytipgnud ptipqwo JupdnipymG 5-p b 6-n:
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(k) _k
(@+07)" = plp =D (p=k+D(A+0)"",

(a+0)" = p(p =1y (p =k +1):

Wu wlqwi k|, oquwgnnpéting dlwgnpnuwjhlG wlnwdh Unphp
pwlwdlp, qunlnid GOp

() = 2L P gy gy
n!

w)bwtiu np’
(4x) =14 prs 2B 2 P(P=D o (pmnt)
2! "
L Pp=D)-(p-n)( x—Ox (L4657 x: "
n! 1+6x

¢ Qhunnnnupnil 2: Ujuintin b, hGswbu Gwpunpn ophGwyncd, x”-h thn-

fuwpkG nhunwnltghle  (1+x)”  $nilyghwl, pwlh np wowohlp, bpp
p &N, 0-h ng dp 2powlwypnid npnJwid sk:

Ujdd whgltbp (11)-(15) pwlwdlbpnid dGwgnpnwihl wlnwdh
qOwhwwnidwbp: Lywwnwyp, wjunbin, ywnpgb b £, p& x-h hGs wpdtp-
GGph nGwpenid k7, (x)-p dguncd 0-h, Gpp 7 — oo : Qw, ophGwy, hGw-
pwynpnipjntt Yuw pnibyghwb dnnwpybine hp #-pn Ywpgh OG-
Lhph pwqiwlnwiny, wwywhnybind, h hwyhy n-h dGdwgiwlb, gui-
Jwgwé G2qnwnnpnil:

UyutilGp (11) pwlwdélpg: NLGLGp®

( )| n+l S M |x|n+1
( +1)' (n+1)!
Lwbh np npnawyhnpbl tnpdwé Jnipwpwlsynip x € R winpdtiph hw-
n+l1
dwn e -p hwunwinnt@ b (Yutudwé st 7-hg), huy hrn (|x| D1 =0,
+

: Apwlnud htpwn b hudngyt® YpyGeny n® IV. 3.1-h ophGwy 22-nd wpdwd nuinnnni-
pjntGGtpp:
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nipbidl, gwllywgwd x-h hwdwnp
limr,(x)=0:
X—>0

OppGwl 3: Stnwnpbiny (11)-nd x =1, Yunwbwlp e pyh hbnlywg
GGpYywjywgniap.

1 1 e
e=1+14+—+--+—+ : (16)
2! n! (n+1)!
Pwihnp 0<@<1 L e<3 (n°IV.3.2), nipbod’
e’ 3
r,(1)= < : 17
(n+D)! (n+1)!
Upnynclpnid utnwgynid k
1 1
ex2+—+-+— (18)
2! n!

dnunwynp hwywuwnpnipjnilp, npnid pwgwpdwy ufuwjwbpp sh qbipwqu-
gnLi 3/(n+1)!-|]: Uwubwynpwwtiu, ytpgGting (18)-ntd n=11 L hwyyh
wnObnyd (17) qhwhwwnwlwbp, wwnpg hwqwpybbphg hbGwnn junwiwbp e
pyh n°IV.3.2-ntd pbipqwé dnnwynp nwghnlw) wpdbpp’ 1078-h Gownint-
pjwip.

e=2,71828183+10%:

IGwnwppphp £ Gwb, np (16) pwlwdbn hGwpwynpnipjnib £ wwihu htp-
wnipjwdp wwwgnigbint, np e -G hpwghnGw| phy k :

huljwuwbiu, ywunwptlp hwywunn GGpwnpnip)nil. e = p/q, p,geN:

Gptilp (21) pwlwdlp =g +1 nbiwpnid.

1 1 0
Py iy T :
q 2! (g+D! (¢g+2)!

Gpb pwqiwwwinytlp epohl hwlwuwnpnepjwl Gpyne dwup (g +1)!-ny

L GYwwnkGp, np wpryntGpntd pt dwfu dwup, pb wy Gwuh pninp gnudwpbiihGhpp,
pwgwnnipjwdp yupohlh, Ynwnlwh wipnng pytip, www Ywpnn Gap Gopwlwg-
Gy, np ee/(q+2) -n GnyGwbu wipnng t, pwyg nw hGwpwynp sk, pwGh np

: <tlg nw k wuwwdwnp, np gnpdGuub fuGnhpGhpnud, npuntin ogunugnpoynid LG pugw-
nwuwtiu nwghnGuwy pytipp, umhyywo b6 hnd pudwpwpdtp e pyh thw)l wyu jud wyl
62qnunipjulip mpywo nwghnluy innwynpnipyniGGtpny:
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e’ 3
<

q+2 gq+2

Qlwhwwnbilp, wydy, (12) L (13) pwlwdlbpnd wnlyw dGwgnpnw-
JhG whnwaGtpp:

Unwohlnid nLGGGp.

0< <1:

1 2n+1
| ( )| ( ) COSQ}C x2n+l |X| ,

(2n+1)! 2n+1)!

huy Gpypnpnncd’
| |2n+2

e et
hGswtu nbGulnud Ghp, Gpyne nGwpntd £, guwiwgwdé x -h hwdwp’
limr,(x)=0:

UGnpwnwnbwny (14) pwlGwdlpG, Gyuwnbap, np bpp | x|<1,
|x—0x|_|x|(1- 0) 1x1A-0) |x|1-0)
[1+6x| |1+6x| ~ 1-|6x]| 1-6
Ujnintinhg htwinbinwd £, np

x—0xY
X
(1+9xj

Ndywn sk unnigby, np lim | x |["*'=0, tpp | x|<1: 6166y npw-
n—»0

= x|: (19)

<|x|n+l:

7, ()=

Ghg" Yuwpnn tGp qnb.
limr, (x)=0 (Ix<D:
n—o0

hGs Jbpwpbpnd £ wju 2wpph Jbpohl™ (15) pwlwélh dGwgnp-
nuwjhG wlnwdphl, www qpbpb GnylG é&und, hGswbu Guwhunpnniy,
YwnbLh £ hwdngyt, np

limz,(x)=0:

n—>0

Lbpywjwgltbp, yopowwbtiu, hhdbwlwb mwppwlywb $nibyghw-
Gtph pbj npywb YGpnénipyntGGbph wathnth gwyp, wju wlquwd oqg-
tnwaqnpétiiny WGwgnpnuwihl wlnwdh MGwbnh pwOwdlp.

2 n
L e"=1+x+x—'+---+x—'+o(x”), x—0;
! n!
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. IR .

II. sinx=x——x"+- T ro(x™), x—>0;
3! @nly
| _1y

L cosx=1-—x" + -I——( ) x +o(x™), x—0;
21 (2n)!

1
IV. In(1+ x) = x—Ex +- +( ) x"+o(x"), x—>0;

p@—nmuw—m D)
n!
Uju pwlwdlbbpp hwowhu wldwbnid 66 wuhdwwununhly pwlw-
altip Ywy $nLlyghwhbiph wuhdwwnnunhy YtipgnuénepyniGGbp:
Rtiptlp npwlg oguwlwnnipjntlp gnigwnpnn wwnpgqwantjb dh
ophOwy:

Opplwly 4: 3wpdtlp lim
x—0 X

Gwnwpnphp £, np dGnp nwupbpwgnid uwhdwbbGbph hwydwh dhGs wjdd
dowyywé &ubpp, wyn pyncd Gul Gouwbwynp uwhdwGGbpp, wjunbn gubywih
wpmyntlph 566 hwuglnid: buly, whw, sin x -h wuhdwwnunhly Jbppncénepyne-
Op, n =2 nbwpntd, wadhpwwbu pbpnid £ hwpgh (needwdn.

3
sinx = x—%+o(x4),

V. 1+x)’=1+px+---+

+o(x"), x—>0:

x—sinx

durdnk@3ntuvuen

1. 3wdnqdty, np [-1;1] hwwnjwéh Jpw npdwé y = Yx? pnillyghwsh
GUwwndwdp Nngh pinpbdh Yhpwenidp wlpnywwnnbh b
Muwnqkt, pt pbnptdh np wwydwGh £ wjunbn pwgwluwyned:

2. 3wywnbh t, np z7-pn Yupgh hwlpwhwqwlywb pwqiwlnwib nilGh ng
wytiLh, pwl 7 hpwlwb wpdwwn: Spquwé k

P(x)=(x—x)(x—x,)-...-(x—x,)
pwquwlnwdp, npnbn x,-p, x,-0, ..., x,-0 qnLg wne qnuyg hpwnphg wwnpptip
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hpwlw pytip Ga:
Uwwgnighl, np P'(x)=0 hwdwuwpnib niGh Shpnn -1 hpwywa

LnLénLy:
3. Spjwoét y=x2 $nLbyghw:

Uwuwgnigb, np gwilywgwé [a;b] hwndwdh hwiwnp Lwgpwbdh pbin-
pbdntd hhpwwnwyynn ¢ Yewnp dshwyd t:

bwpbh £ wpnynp OnyGp winkp y = x® pnLGlyghwyh nbwpned:
4. Uwnigti, np [-1;1] dhowhuypnid f(x) = x> b g(x) = x> pnillyghwlb-
nh GYwwdwdp Unphh ybippwynp wdbph pwlwdbh Yhpwrenidp pbpnid £ ufuwg
wpmyntlph: N°nG £ ywndwnp:
5. 8nyg wuwy, np x, =0 Yuwh 2ppwlwypnid hhwbippnwywb dnibyghwht-
np (a1 VI, JupdnipyniG 8) niGLG @Lj nph hbwnlyw YbpniénipyntGhGtipp.

2 2
chx=1+> 4.+ +o(x2”“), x—0;
2! (2n)!
3 2n-1
shx=x+x_+... ~ O(XZ’I), x—>0:
3! (2n D!

Qpt GnyyG wyn ybppniénepyniGGbpp” dbwgnpnuwjhl wlnwaGbpp Geplyw-
Jwglbny Lwagpwldh pwlwdliny:
6. Q0| x, =1 Ytwnh zngwilywypnid f(x) =+x $nLayghwh 3-pn Yuingh
QL) nph pwqiwlnwan:

8nignu: dniGlghwl Ghpluwjwgtity \/;:(1+(x—1))1/2 wbupny L ogut
n°3.4-n10 ptipdwé gwyh V pwGwdlihg:
7. w) 3wypybp BLynph 6h pwGh gnpéwyhg L, GGGy n°3.3-h (10)
pwlwélhg, gnLyg tw, np

3
tgx=x+x?+0(x3)‘

3
X
arctgxzx—?+0(x3),
x3
arcsinx=x+?+0(x3), x—>0:

n) QG| uwhdwGp. [jm 28X —S0X .

*=0 arcsin x — tg x
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8. Muwpqb, pt hOswhuhl wbwp £ hGh EE)Inph pwqdwbnwdh Ywnpap, np-
wbugh hbwnlw dnnwdnp pwlwdédlbpnid pwgwpdwly ufuwiwlpp sqbipw-

qulgh 107 -p:
x3 . (_1)n71 x2n71

sinx = x——+ . xI=T
3! (2n-1)!
xn
e mltxt+—, | x|<1;
n!
2 2n
| x|<1:

chxm 1+ 4+ ,
2! (2n)!

8nignLl: @Gy nph Ubipnidnipjwb dGwgnpnuwjhl wlnwip Gepyuwjwglt Lwgpw-
dh pwlwélny L pGupbp 72 -G wjlGwbu, np pninp Gpywd x -Gph hwdwp 820wphwn |hGh

|rn (x)| <107 wohwjwuwpnipnilp:

9. Lqwé x, Ytwh 2nowlwypnid gpbtip pniblghwih 7 -pn wpgh BEjnph
pwqiwlnwdp:
w) f(x)=e>, X =0;

p) f(x)=x’e", x,=0;
Q) f()=Invx, x,=1;
n f(x)=In(l-x), x,=0:
8niLgnLd: g)-nud dnLllyghwl Ghpluwjwglty ln\/7 :%]n(1+ (x—l)) inbupny:

UjGnihGwnl, oquyt) hhilwlwl wmwppwlwb pnibyghwbbph dGpiniénipnilGlnhg
(n°3.4)" npwGgncy Yuwnwpbiiny wpgnuibGnh hwiwwwwnwufuwb thnfuwphGnud:
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QLNFu VI

NhdENELShUL 3UCUYP UhPUNNHB3NILLENL:
dNruLL8hU3P IESURNSNIUL

§ 1. dNFLU8LU3P IUUSUSNILNHE3UL G4
ununsSnunra3uu Itsu2nsnruc

1°. Jwuwrnwwnnmpywld hwnwgninmdp: Spwé by = f(x),
x €(a;b), nLlyghw:

hGswtu gnyg wnpytg n® VI 3.1-n1d, Gpt  / -p hwuwnwuwnndl t,
www wjh (a;b)-nd nhdpbiptbGgtih t, pln npnd™ £'(x) =0

Ujda gnijg nwlp hwywnwyn.

bpl | -p (a;b) dhowluypnid nhpbpblgbih t L dhowluwyph pn-
(np Yunbpnid f'(x)=0, wwyw [ -p hwuwnwnnd§ £

> Mbuwp £, thwuwnnptl, hwdngyt, np guwlywgwsd x,x, € (a;d)
Yinbnh hwdwn® ()= £(x,):

Oquytiiny LwqpwGch pbnptdhg (n° VIL. 4.3), Ywpnn bGp
want, np gmnipynth nbh x-h L x,-h dhol pGYwd, hGnbwpwn
(a;b)-p0 wwwnlwlnn, & Ybwn, wybGwhupl, np

f) = f(x)= (&) —x,):

Pwlh np, pun wwydwah, '(£)=0, gpdwéd pwlwdlhg whih-
pwuwbu pfuncd £ wwhwGoynn hwdwuwpnipjnilbp: <

Fanbwlp: Epl g L [ pnilGlhghwlbnn (a;b) dhowlwpnid np-
plntlgbyh 60 L wibGnpbp g'(x)= f'(x), wwyw g -G L [ -p vuwp-
pbnyncd GG hwunwanne G gnidunbipng. g(x) = f(x)+C .

» Qhunwpytlp A(x) = g(x)— f(x) nwppbpnipjnilp: NLGGGp®

H(x)=(g(x) = f(x) =g'(x) = f'(x)=0:
Ujuintinhg, puwn ybipp wwywgnigywéh, hbnbined k, np
h(x)=const =C Lwq, np GnylG t, g(x)=f(x)+C: <
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Onpplwl 1: Uinnigblp, np

; x € (1;400),

+x?

$nilyghwb hwunnwinnib £ L qunGEGp wyn hwuwnwuinniGp:
NLatbp
’

, 2 N 1 ( 2x )_
4 1+x° . 452 1+x°

_(l+x2)2
2 I+x*  201-x%) 2 1-x7 ).
= x T ) N2 7| I+ 2 |
I+x \/(l—x2)2 1+x)y 1+x [1—x" |

y = 2arctgx+ arcsin "

ewih np (1;400) Shpwlwypntd 1—x* <0 L, htitnlwpwp,

12" |=~(1-x%),
unwlnwd GGp y'=0 Gnylnupynilp, npp Guwlwynid £, np hbnwgnndnn
Pnibyghwb hwuwmwwnntG k. y =const =C':

Loqwé hwuwmwinnilp qunbbint hwiwp hwpdtlp $nlGyghwih wowlynn-
Jywl uwhdwlp x, =1 Ytwnnd.

C=lim C= lim (2 arctgx+ arcsin " 2x2 j =

x—>1+0 x—1+0 +Xx
. T T
=2arctgl+arcsinl=2-—+—=rx:
4 2
ULnyyl nwwnnnipyntbatipnyg Yunnn Gop hwingyby, np (—o0;—1) thow-

Yujpntd $niGyghwh Gnylwbu hwunwnntb t, Ghwyb pb, wju wGqwd’

=—r, x € (—o0;—1):

2 arctgx+ arcsin

¢ Nhunnnpnil: Gpt (a;b) pwg dhowlwpnid hwuwnwwnniG $nLGy-
ghw( npn2ywé t Gwb Showlwyph dwjpwytwntphg nplt dGYNLd L wyn Yhwnnid
wlplnhww £, wyw nw Gnylwbu Ywupbih £ GGpwebp $ncbGyghwih hwu-
tnwwnnilnipjwl dhowlwjpned:

Quwuwnnptkb, ophbwy 1-nd nhnwnpyywsd pniblyghwih hwunwwnnilne-

pJwl dhowlwyplbnh GG (—oo;—1] L [1;+00) thwl Swrwaquw)pltinp:
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2°. UnGnuinnGnipjwl dhowluypbn: Yhgnip vy = f(x) $niblyghwh
npnadwé £ (a;6) dhowywjpnid L nhdtiptGgtih k:

Npubugh | -p 1h0h s0dwaqnn, wihpwdbn kL pwdwpwp, np
(a;b) -md woklmpbp nbnp mObOw f'(x) >0 wlhwywuwpnupnlp.

» Ulhpwdbywnip)nilp: GGpwnptlp f-p sGqwaqnn L Un
nbwpnid gwblywgwé x € (a;b) Ytnh L wpgnuibbunp guwblyugwsd Ax
wdh hwdwnp Ywpnn Gop gpk.

A<= x+Ax<x= f(x+A) L f(x) = Af (x) =
=f(x+Ax)—- f(x)<0,

AX>0=x+Ax>x= f(x+Ax) > f(x) = A (x)>0:

Ujuintbinhg htinnbind k£, np $nGyghwjh wdh L wpgnuitlnh wsh
hwpwpbpnipnilp ng pwgwuwywb t: 6 06ind wlihwywuwpnipjw
0bp uwhdwlwihG wagiwh Ybtpwpbpywy n® IV. 4.4-h n) wnnuihg,
Gapwlwglnid GGp, np

! M A.](‘('()
— —— 2 >()-
f'(x) hrr%] >0:
Pwlwpwpnepyntlp:  Thgnip, wydy,  (a;b)-nud wiklnipbp

f'(x)=0:

LUbwnbph gwllwgwé x;,x, €(a;6) qnigh hwdwp qptilp Lwg-
pw0dh ybpowynp watiph pwlwdlp.

F )= f(x) =" (E)x —x,),
npuntin &-0 x,-h L x, -h thol pGYwé Yhuwn L:

Pwlh np, pun wwyowbh, f'(£)=0, npbdl x, —x, <0=
= f(x)— f(x,)<0: buy uw htlGg Gowlwyntd £, np £ -p (a;b)-nLd
sajwqgnn t: <

dtppwynp wabph pwlwdlhg hGnbned £ Gwl, np Gpb (a;b) -nLd
f'(x)>0, wyw f -pwénnt:

bwinlyw| ophlwyp gnig £ wwihu, np hwlwewyp Shownn st
dnbyghwb Ywpnn k h06] wénn GnuyGhuy wyb nbwpncy, tpp wéwlg-
juip, npp, hhwpyt, ng pwgwuwlwd t, hGs-hbs Yanbpnud hwdwuwn |
0-h:
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Ophliwly 2: y:x3 $nilyghwl, hGswtu ghwnbtilp, wdnn Lt Pwg
wéwhgyuip® y =3x*, x=0 Yuwnnd hwjwuwn £ 0-h:

Wu tpbnyph Juwwlygnipjwdp Juwnwnblp hGunlyw) G2gpnndp.

bpti qrynipntG snilh (a;b) -nid wwpniGwlydnn dhowluyp, npp
prynp Yinbpnd f'(x)=0, www ['(x) >0 wwdwlhg htnbnd ¢,
nn f -p (a;b) -nid wonn £

» bpnp, tpb f -p st h06p wonn, www, pwbh np wjb, wylniwadb-
Gwybhd, sawqnn t, gnynipnih YniGtbwn Yhnbiph x, <x, qnuq, nph
hwiwnp™ f(x) = f(x,): Puyg, dnGnuninGnipjwl wwpwauwyntd, wjnunb-
nhg Ypfutip, np (x;;x,) dhowhwypnid pnibyghwb hwunwwnntb kL,
htinbwpwn, wyn dhowlwypnid wdkbniptp f'(x)=0: buly nw Yhw-
Yuwubp Gpwé wwydwbhb: <

Opplwly 3: y=x-sinx, xeR: Nlthp" y'=1-cosx >0, pln
npntd’ Y =0 dhwyl 2zn (n € Z) Yhwnbpned: Un Yanbpp phybnb wadtng
wwn G0, uwluwyl, wybhwjn t, ng dh dhowluw)p GG gGnud: Wlbwbu np,
$niGyghwb wipnne pywjhl wnwbgph ypw waénn k:

UGglkGp, wydy, swann (Gdwagnn) $nilGyghwbtph:

Muwng t, np tpt f(x) $nlyghwb (a;b) dhowluwypnid swdnn t,
www —f(x) $nGyghwa Gnyl wyn showlwypnid saywann t: Iwyyh

wnlbing Gwb, np (—f(x))':—f'(x), Ywpnn LOp d&lLwybpwb;
dnibyghwyh swdnn (hGGnL hGnlyw) hwynwbhyn.

upwd dhowluypnid nhpplilglih f(x) prlyghwl swonn ¢
wii L dhuyl wyl nbwpnid, Gpp dhowluwyph pninn Gbwnbpnid
f'(x)<0:

Uju hwjwnwbhph hGunwaquw 8qpunniibtpp, hGswbu nw wpybg

sadwagnn $nLGyghwbbph hwdwn, pnnGnud Ghp pbptpgnnha:
COnhwlnip nbwpndy, bpp $ncGyghwh (a;0) dhpwlywpnid dnln-

winl sk, hwdwfu hGwpwynp t hGnd (a;b)-0 wnpnhb) gnuyg we gniyq
shwwnynn dhowlwptinh, npnGghg wikl dEYnid $nilGyghwb odinywé t
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npnawyh wyu i wyh pOnyph dnGninnlnepjwl hwnynipjwdp: Iwdw-
Aw)b pbpwd hwyinwbhpGEph, tnpnhdwl showlwyptiphg jnupwpwbs)nt-
pnud woéwhgywip whwnp £ wwhwwbh hp Gowbp: CGn npnid, Yhg dhow-
Yuypbipnid 77(x) -p whtnp £ nuGbGw wnwppbip Gowlh wpdtpGtn:

WG nbwpnid, Gpp f'(x) $nilyghwb (@;b)-nid whplnhwn k,
GlGEnY n° V. 2.2-n10 wwwgnigywé plinpbd 1-hg, Ggpulywgbnid bhp,
np tipnhdwG Yawntipp Gwiubwewe whiwnp t hbunptp £'(x) =0 hwjw-
uwpdwl |nendlbpph Yugonid: Pwgh wyn, wiipnhdw0 Ybnbph pwg-
Unipjwlb 069 Ywpnn GO pGnapyyt Gwl wyb YGnbpp Ywd npwbghg
uh pw0hup, npnbGgnud nLlyghwl nhdptiptGgtih st:

4 ThwnnnipniG: Lwfunpn Yawnnd wpdwd nhinnnnepjwb Gowbnipjwip,
wjuwntin k£ Ywnbih £ wnb, np et $nlyghwl npdwéd pwg dhowlwjpnid
OnGnuninG £t L dhowluwiph Swjpwybnbpnid wlplnhwwn, www dnGnunn-
Gnipjnibp wwhwwGyned £ Gub hwy dhowlwypnid:

hPuywuwtiu, tipt, ophGwy, 7 -n (a;f) dhowywpnid sadwann £ L o -nud
wlplnhww, wyw guwiywgwsd x, € (a; f) Ytinh L wpgnuitilnh gwilywgwsd
a <X < X, wpdtiph hwdwp YnGLGwap.

S < f(x),

f@= lim ()< (x):

Lywuwblp, np Gpypnpn wninnnud gpwéd wlhwywuwnnipynilp unwg-
gnid £ npwbu wnwehl tinnnud uwhdwlwihbt wGgdwb wpnyniGp:

Opplwly 4: dnGhlp y =2x° —15x” —36x+17 Hnilyghwih dnGnunn-
Gnipjwl dhowlw)ptpp:

NLGklp. y' = 6x" —30x—36 = 6(x* —5x —6):

nLgbn wohwlwuwnnipintGatipp, unwGnid GGp.
Lniét ¥'20 wlh Gak Gnud BG

y'>0,bpp x e (—o0;—1) Ywd x € (6;+0);

y'<0,tpp xe(-1;6):

GLaGny dnGnunnGnipywl hwjwnwbhpbGphg, hwpdh wrGbind Gwl db-
nuntd wpqwdéd nhwnnnpynilp, Ywpnn GGp wubi|, np (—00;—1] dhowluw)pnd
pniGyghwl wdnn t, [-1;6] hwwndwsh dpw' Gdwgnn, huly [6;+0) -nLl’
nwndjw| wann:

: Uunuwd GG Gul, np mpnhdw( Yhnny wiglbihu wowlgjwip whwp L thnfuh hp GpwGp:
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hnd Juuwnwnbp inbnhG gk:

Llwuntilip, np tipnhdwG —1 L 6 Ybwbipp hbGg y' =0 hwdwuwnpiwh
LnLénLibbnb GG:

Oppliwy 5: y = 4x° —3x*: 3wzdbilp wéwhgjuwyp.

Y =12x" -12x° =12x*(1-x):

Muwnq L, np (—o0;1) dhowlwypnid ' >0, pln npnud™ y'=0 Ghw)h
dhowlwjph x =0 Ytwnwy, huy (1;+00) dhowlywypntd 3’ <0: Whwbu np,
(—o0; 1] -t $nLlGlyghwl wdnn t, [1;+00) -nLd” GYwagnn:

NLwnpnipyntl nundltbp, np y' =0 hwdwuwpdwh neénidlbphg’ 0 L

1, 6hwyl 1-p 6wnwjbg npwbu wnpnhdwb Ybwn: Pwbb wyb E, np x =0 Ytwny
whgbbhu wéwhgywip sh thnfuntd hp Gawap, hGunbwpwn, wyn Yewnny npn-

Opplwly 6: 3tinwagnunbklp y =| x° —4x—5| dnLGyghwyh dnGninnGnt-
pjnLlp:
bdnGyghw npnpywé £ wipnne pdwihl wrwbgph ypw L wiplnhwun E:
Uswhgjwip qunltint hwdwp Gwhu wbwnp Ewquundt) dnnnceth Gawbhg:
Lnwstind x? —4x — 520 whhwdwuwpniiGepp’ unwGned GGp.

x*—4x-52>0, tipp x € (—o0;—1]U[5;+) ,

x*—4x-5<0,tpp x e (-1;5):

dniGyghw, wyuwhuny, pGnniGnid £ hbnlyw nbupp.
_|x?—4x -5, xe(—o0;—1]U[5;+0),

y_{—(x2 —4x-5), xe(~1;5): ’
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Spnhtiind pywyhG nuinpnp -1 L 5
yGwntpny L dhowywyp wn dhowywp hwy-
gtind $pnilyghwih  woéwlgjuip® qunlnud
Llp.

2x—4, xe(-w;-1),
y'={-2x+4, xe(-15),
2x—4, xe(5;+x):

36w Eunnigb, np =1 L 5 Ybwnbpnid
dnillyghwl nhdtintlgtith sk: Hwlp, hbg-
whu uwhdwGldtg n° VL. 1.7-nud, qpubhyh
walynLbGwhb Yewnbp &G (6. 1):



Udd Gyuwnblp, np (—oo;—1) Ghowywjpnd y'(x) <0, (5;+00)-nLd
V'(x)>0, huy (—1;5) dhowluypntd wéwgywip sh wwhwwantd hp Gowhp:
Lnistind y'=-2x+4=0 hwjwuwpniip’ unwlnd Gop” x=2: bph
uinwgdwd Ytwnp wdbiwglbbp npnhdwb gjniu Yewnbpht L hwadh weGbGp,
np (=1;2)-nd ' >0, huy (2;5)-nd ' <0, wwyw Yhwhgklp hbunbywy

ybpoltwywl wpnynibph.
(—00; =11, [-1;2] 7, [2;5], [5;+00) 7 :

3°. Udwligiuyh oquiwugnpdnidp whhwywuwpnipyn GGGANLY:

Mgnip f° Pnillghwh (a;b) dhowlwipnid nhdptipklgtih t, L
Xy €(a;b):

bpt (a;x,) dhowluypnid f'(x) <0, puly (xy;b) -nd f'(x) =0,
wyw (a;b) -ned wiblnpbp f(x) = f(x,) -

> hujwuwbu, pwbh np (a;x,]-nLd £ -p swdnn k&, huy [x,;b) -nLd’
saGdwqgnn, nuipbal

x<x, = f(x)2 f(x),

x> 3,2 [(0)2 f(x,):

Gpynt nGwpnid k£, hGswbu nbubnud Glp, unwgyned £ ywhwby-
ynn whhwywuwnnipjnilp: <

Gpb wéwlgjuihl wnbsynn whhwywuwnpnip)ntGGGpp fuhuwn GG,
www f(x) = f(x,) wohwdwuwpnegyntlp ybpwéynid £ hwdwuw-
pnipjwl Ohw)l wyb nbwpniy, Gpp x = X,

Lywwntlp, np pepdwé wwydwGObpnud  f(x,) -0, thwuwnnpk,
(a;b) dpowlwypnid f dniGyghwih thnppwanylb wpdtipb E: Mwpg
Gwl, np Gpt wowbgjwih hwdwp bpbned weyw G0 hwlwnwly wbhw-
JuuwpnipyntGatnp, www unwgynud b f(x) < f(x,) wihwjuuw-
nnipyntbp: Mw Gawlwynid £, np £(x,) -0, wju whquy, $nLGlyghuwih
utdwani)l wpdbph t:

: Upw(p wadwl L GJuqiwl dhowlwjptiph nuypngulywl nuwuplpuwghg hwymbh GuGw-
YnuwiGtin tG:
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Onpplwly 7: Uwwgnirgtilp
e >l+x, xeR, x=0

wlhwywuwnnipynilp:
Jdbipglhlp’

f(x)=e"—1-x:

Mbwnp k gnijg tnwbp, np Gywd nhpniypnid f(x) >0

NLabhp*

f(0)=e"-1-0=1-1=0,

f(x)=e€"—1:

Swyyh wnbbiny, np e* $nilyghwh wdnn t, upnn GGp gpby.

fl(x)=e"=1<e"=1=0,tpp x<0,

f'(x)>0,b6pp x>0:

hGswbu nbulnud GGp, Yybipp dLwybpydwsé wywydwbbbpp pwdwpwndwsé
GG, wybGwtu np™ f(x)> f(0)=0, (x=0):

Opphlwl 8: Uywgnigtilp hbnlyw| wihwwuwnpnipntlp.
3
sinx>x—%, x € (0;+00):

Swonpnwpwn wéwhgbiny f(x):sinx—x+x3/6 dnLlyghwl™ unw-
Gnud LGp.

f'(x)=cosx—1+x%/2,

f"(x)=-sinx+x,

f"(x)=—cosx+1:

Pwhh np gullwgwé X -h hwdwp (f”(x))/ = f"(x)=1-cosx>0,
f"(x) $niOyghwb wénn bt 3wpdh welkind, np f"(0)=-sin0+0=0,
tqnuywglnud g, np (—o0;0)-nd f"(x) <0, (0;400)-nd” f"(x)>0:

Ujnntinhg, hp htipphG, hbwnunwd £, np

f'(x)> f'(0)=cos0-1+0=1-1=0:

Qw Gwlwynd £, np £ -p wipnn® wnwlgph Ypw wann k& Pwgh wn,
f(0)=sin0-0+0=0, wlwbu np* (—o0;0)-ntd  f(x) <0, (0;400)-nLd
f(x)>0:

70



3
¢ Shunnnipyntl: Np (—oo;0)-nLd sinx<x—x—, hGwnlnwd £ Gwbl wyh
6

thwuwnhg, np Giwybnwiht wihwywuwpnipjwb dwfu L we dwubipnid gpjwéd
dnilGyghwlbpp yhbGwn GG:
Ljwwnblp, np plpwgpnid wwwgnigybig Gl hbnlyw], ns ywywu hk-
tnwpnphp, wihwywuwpnepjniln.
2

COSX>1—%, x e R\{0}:

Ptiptlp wihwywuwpnipjwb Lu dh opplwy, nph wwwgnigiw
utio npwtiu wpmyntbwybwn dhong hwlnbu £ quihu Lwgpwbdh ytppw-
ynp wdtiph pwlwdélp:

Opplwly 9: Uwywgnigtlp, np z-h gwllwgwd npwlwb wpdbiph
hwiwp’

1 1 1.
_<1n(1+_]<_.
z+1 z z

Lwfu GYwwnkbp, nnp

1n(1+1)=1n”1 —In(z+1)—Inz:
z

z
Ujdu, [z; z+1] hwwndwsh dpw npdws y =Inx dnilyghwih hwiwp
gntilp Jbppwynp wakiph pwlwdln.

In(z+1)~Inz=(Inx),_, '(Z+1—Z)=é:

npwntin, hGswbu Lwopwadh plinpbdncd £ GoJwé (n° VII. 4.3)
z<&<z+1:

Pwlh np z>0, dbpphl wOhwywuwpnipjntlGlbbpp hwdwpdtp &G
wwhwapynn

! <l=1n(1+lj<l
g

z+1 z z

wOhwywuwnpnipynitGbtiph qnuqhG:
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§ 2. ERUSPBUNFULGNh 36SU2NSNFUL

1°. Lnluy tpunpbdnidban: Spwé & y = f(x) (a <x<b) dnLOy-
ghw(:

Uwhdwlmd: x, €[a;b] YGwnp Ynsgdnid £ pnilGlyghwih (nuwy
Gwpuhdniih Ytw, tipt gnjnipntl nlbh  x,-h 2ppwluwyp, npuintin
PniGyghwyh pGnnibwé wpdtipltinhg dEéwanuylp f(x,) -0 L.

36>0 Vxe(x,—8;x+6) {f(0)<f(x)},
pGn npnud, hwydwuwpniepniGp wnbnh ntbh dshwyb wyb nGwpndd, Gpp
X=Xx,:

Swiwbdwlnptl, x, -0 wldwbnid GG (nyw) dhGhdnwdh Y, Gpb

36>0 Vxe(xy—38;x)+06) {/(x)=f(x)}:

Gpp x,=a Jwd x,=>b, uwhiwGiwh 0kp GJwé 2nppwlw)pp
whbwp b thnfuwpphllb hwiwwwunwuuwlwpwp  [a; a+0) Jwad
(b—6; b] dhowluypny:

Lnyw) dwpuhdnith L dhGhdnwdh YGwnGpp dhwuhG Yyngyned GG n-
Yuwy tpunptidnudp Ytwtp L, hwowwwunwufuwbwpwp, Gaulwyyned
Xpax - b x5 -nY: Upn Yhnbipnod $ncblyghwgh pGnnibwé windtiplhina

whJwbnwd GG Epunnpbdw) wpdbpltip Ywo ninnuyh tpunptidnidltin
(Qwpuhdnidbbp Ywd dhGhanwdGtp): EpunptanudbGph hwdwn pGnncb-
Jwd ka

ymax zf(xmax)
n Ymin = f(xmin)
Gowlwyniibbpp:
Epunptiniibbph Gpy-
nwswihwlwb Ghunwahpp
npdwé Lt qé. 2-nut: Ox
wnwlgph Yypw Go4wé Yb-
wbphg™ a-G, x,-p, x,-p
L b-0 |njwy dwpuhdinudh

max f

ymin

ymax

0]

minf
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ytwntip GG, huy x,-p, x;-p L x5-p° (nYw| dhGhdnwoh:

Epunpbunudbtph « nyup» (nbnuyhl) wojwbnidp wwydwbwynp-
wé £ Gpwlnd, np npwlp $nclyghwh ptile Swypwaneyb (GEGwant)b Yud
thnppwgntb) wndbpltp GG, pwyg™ dhwjyl ndywy YGunnh npny, gnigh pw-

Julw thnpp, 2ppwywypnid: Lnjwy dwpuhdnidp, ophGwy, dhow sk, np
hwapGubnd £ npndwb inhpnypnud nilyghwh plnnibwé dtdwagnyyl

wndtiphG: UdGhG, nput YGwnnd (@éwaph dpw a-nd Jud  x, -nud)
Inelbyghwyh (nyuwg dwpupdnidp upnn £ GnyGhuy thnpp |hGGL O6Y wyl
ytwnned (x5 -nLd) |nwy shGhdntdhg: Udkh nbwpncd, hhwnyt, $nLbyghw-
Jh pnpnp tpuwnptidw) windtiplbnp, hGswtu L pninp wnpdtiplGGnb pGnhwG-
pwwtiu, pahwé 60 Gpw thnppwgnyb (min ) L dGdwagnyG (max f)
wndtipltph dhol: Hw GYwwnh nbblwiny L hGwnubnd wjuwntin plnnil-
Jwé nbpihGwpwbnipywlp’” min £ -p L max f -p Yupnn GOp whywabg
$nLGyghuwyh «qunpwip»” tpuinpbinudGhip:

Q6. 2-nLy, hOswbiu nbiubnud GGp, gnpw| tpunptdnwdh Yewntp G
x-pbb-G. f(x)=minf, f(b)=max f:

Gpt tpuwnpbionudh Ytwp [a;b] hwindwéh GhpphlG Ybuwn £, www
wyb wadwbnud 60 GepphG | nYw Epunptidnidh YGwn:

hGs yGpwpbpnwd £ a -hG L b -hG, npnlp, puwn qSwaph, GnyyGwtu
(nywy tpuwnptinudh (Qwpuphdnudh) Yhwnbp G0, wyw npwlp waqw-
Gnud 60 Gqpuyhb Epunpbidnudh Yhwnbp:

2°. kpuinplidnudh wnluynipwl wlhpwdbyn wuydwlp: tpunnb-
dnuiGtph npnGdwh fulnpnid Juplnp nbp £ uwmwpnod SGpdwgh |G-
dw (n° VIL 1.1): 3wdwdw)l wyn (Godwgh,

tpli x, -G f pnllghuyh Glnphl (nluwy Lounpbdnidh Ybn £ L uyn
Ytwnnd | -p nhplipbiGalyh b, wwyw, wahpwdtyunwpwn, f'(x,)=0:

wyh wnGbng n° VIL 1.1-h ophGuwy 1-nd whglwgywsé hbnw-
gnuniwb wpmynibpltipp, Gapwywglnid GOp, np npndwb wnhpnyph
(Ghowlwyph) Swypwytintbpp, hOswbu OGwl wylG YGwnbpp, npnGgnid
dnLlGyghwh nhdtipkGgtih sk, Gnybwbu Yunpnn GG |hG6) Epunptiniih
yGwntin:

DnLblhghuyh npnpdwl inpnnyph popnn wyl Gepnphl LbGwnbnnp, nnp-

: LwwhGtptG “globus” pwnhg b, Gaulwymy L hwiwnwpwd, wfuwphny gy, huy wju-
wnbn’ npnpuw G wmhpnypny vy, $nilGyghwyh pnnp wpdtipGtphG wnbyynn:
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wbin f'(xo) =0 Gud npnlgnid | -p nhplpbilighyh st, Ynsdnid &G Ypp-
whywlhwl wnbn:

Ouwuwnnnbl, yppnhlwlwh Ybwn |hGGp wn Ybnnd GepphG n-
Yuwi tpunpbiiniih wnywnipjwl whhpwdtion ywyowa k:

Unnpl Gepywjwgynn ophGwybtpp gniyg GG wnwihu, np Gwé
wwjliwbp pwdwpun sk

Ophlwly 10: y = x>,  x € (—o0; +00) : NLGklp’

Y(x)=3x>=0, x=0:

bdnGyghwyh dhwy Yphinhlywlywb YGwnp 0-0 £: Np wylb Epunpbidnidh Youn
sk, pfuncd £ hGnlyw wwng wohwywuwpnepntGGtphg.

y(x)=x"<0=(0),tipp x<0;

x>0, b6pp x>0:

Unwohl winnnud gpwéhg hbunbnd £, np x =0 Ybwnp dhGhdnudh Yhn
sk, huy Gpypnpnnud gpwéhg hGnbinid t, np wyl dwpuhdnudh Y b st

¢ Dhunnnipynil: EpuwnpboniiGbp hbunwgnunbihu hwdwfu oguwlwp t
(hGnud hbnbyw) wybhwjn wbnndp.

Gpl pniblighwl innywo dhowlwypnid dnlnunnl £, www wyl wn dhow-
Yuypnid Ganphl Louinpbidnidh Yhinbn snilh.

UjGwtu np, ophGuwy 10-nLd EpunpbindGbph pwgwywynipyntlp Gwb hb-
nbwbp b w)l thwuwnh, np y= X $nilyghwl wipnne pywyhl wnwlgph
Ypw wann t:

Onhtwly 11: thinwnytlp

...

x—1, x<2,
y:
2x-=3, x>2

dnilyghwb (q6. 3):

LGpbtipgnnp htnnipjwdp Ywnpnn
t hwdnqgyty, np $nilyghwl wakhni-
ntip nhtintiligkih t, pwguwnnipjudp
x =2 Ybwh: Whwbu np, 2-p Yphwnh-
Juywa ybw E: Unnihwlnbpd, hwiw-
dw)b Gwfunpn ophGwyntd wpdwé nh-
wmnnnipjw@, n’s wyn YGwp, n’s b nplk
wyl Y& sh ywpnn GG Epunpbdnidp
ytw, pwbh np $nLlGyghwh wdnn t:




3°. kpuunpbdncdh weluynpiuwl pudwnwn wuydwllbnp:

Quuwytipwtbp tpynt hwjwnwbhy, npnGghg jnupwpwbgnipp nw-
thu £ pwdwpuwp wwydwh, npwbugh npdwé Yhwnnid pnbyghwb nilb-
Gw Epuwnpbdncd:

I hwypinwilpp: hgnip | -n x, Ylwnned whplnhun £ puly x, -h
Showlgny & -pppwluypnid * nhpbpklglyh: bpt'

w) (xy—06;x,)) dhowhuypmd  f'(x)>0, (x,; x, +0) -mdJ
f'(X)<0, wyw x, -G [ pllyghuyp (nhwy dwpupdnidh Y £

) (x, =05 x,) -md f'(x)<0, (xy; xy+0)-md f'(x)>0, www
Xy -0 (nluy dhGhdnLdh Yl L

Wu thwuwnbiph wwwgntjgn, ng twlwb thnhnfunipjwadp, ptindwé
t n® 1.3-nud: Udbiwglhlp, np tpb (x, —3; x,) L (x,; x, +J) vhow-
Ywypbpnid f'(x)-p wwhwwnid £ dhLbnyG Gawlp, www x, -G tpu-
ipbundp Y sk Uw hGinbwGp £ wjl pwGh, np Gdwé dhowlwypb-
nntd f -p dhLGnyG pGniph dnGnunnG E: Rwbh np wyb x, -nLd wGpln-
hwtn £, nuptta dnGnnnG £ Gub (x, —J; x, +8) Ghowlwypnd : huy
anGnunG $nGyghwa, hGswbu Goybg n° 2-nud, Epuinptidnudh Yhunbp
sniLOh:

I huyiniGpp: Yhgmp [ -p x, Ybinp spowluypnid nhpbipblgth
£ puly pncl x,, -ned neGh Guils Gplpnpn wowlbgyuy:

Gpti f'(x,)=0 U f"(x,)#0, www x,-0 (nhuy tpuwnpbidnidh
Yl £ CGn npned

w) f"(x,) <0 nbwpnid x, -G dwpupdnidh bl £

2) f"(x,)>0 nbupnid” dhlpinidh:

> Lbpywjwgltlp f -p @Ljnph |njwi pwlwélng (n° VIL. 2.3),
Jtpglbind n=2.

S = £(x5)+ (5 )x = %) + 502 (x = %,)” + o[ (x—x,)" ):
Lwbh np, pun wwjdwah, f(x0)=0, pwlwdlhb Ywpnn GGp

f(o)

: Uhewligntly ppowljuiyph uwhdwGnuip whu n°IV. 4.2-mu:
*k
Stu n° 1.2-nud wpwd ghunnnnipymGp:
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nw| hGwnljw nGupp.
S, oer=%)’)
2! (x—x,)

0((x—x0)2)

) =

S = f(xp) :(x_xo)2 :

, X#EX:

Lwfu, hwpdh wnGbind, np lim
=x (X=X,

Ywnnn Glp wlnki, np pwlwdlh w dwuh Gplpnpn wpwnwnphsp x, -h
pwywywlwswih thnpp dhowbgnly 2powlwjpnid plnniGnid £ GnyG
Gw0h wndtiplbin, hGswhuhG f"(x,)-h00 t: Lwh np, Gub, gubyw-
gwé x# x, wpdtiph hwiwn (x—x0)2 >0, nupbdl wy dwup, hbinbw-
pwp Owl dwfu dwuh, Gawbp hhju 2powywypnid hwdpGybned
f"(xy)-h GwGhG: Wnwntnhg hbwnunwd £, np wyl nbwpnid, bpp
S'(x) <0, f(x)=f(x) <0 Ywd f(x)<f(x) (x#x,), wlwbu
nn, x,-0 |njw| dwpuhdnh Yt t: bul wyl nbwpnid, bpp

f"(x)>0, f(x)> f(x,), wuhlpl x,-0 |njw) GhGhdncth Yt £ <

¢ Yhwnnnipynil: Gpp f"(x,) =0, hwpgh wwwnwuhuwp npyncd £ wyb-

Lh pwpdp Ywpgh wéwhgywibGbnh Gepgpwydwdp: Hwh £ Gyhpqwé wju grfuh
dtiponid pipdwé Jundnipyncb 8-p:

UGghblp ophGwyGtph nhinwpydwn:

Ophliwl 12: QnlGblp
= x_x 2x+ !
YTET 3
Pnibyghwih tpuwnpbidnith
YGwnbinG n Epunpbdw) wp- /
dtipGtipp (g6. 4): f
Luwfu, [nétipny

Y(x)=x"-x-2=0

0 L f"(x,)=0,

hwjwuwpniip, qunlGnud Gp

pnulighugh  Ynhnhlwlyuw 3 eaaan) :
ytwnbnp. qd. 4

x=-1,x,=2:
UjGnthbwb, hwayh webbing, np (—oo; —1) dhpwlywpniy y'(x) >0,

76



(=1; 2)-nd y'(x)<0, (2; +o0)-nd y'(x) >0 L ogquytiiny I hwjnwGh-

2hg, tgpwlwglnid bGp, np —1-p $nclGlyghwih (nYw| Swpuhinwdh Yaw E, huy
2 -p’ dhGhdncuh.
xmax = _1’ xmin = 2:

Swiwwwwnwufuwb tpunptidw) wpdtiplbbpp unwgynid G0 wGihpwlywb
inbinwnpdiwdp.

-’ (-1’ 1
- p(—1) = - ~2(-D)+—=1,5;
Vo =Y(=1) 3 5 (=1 3
23 22 1
C=yp(2)= 224 —=-3:
ymm y( ) 3 2 3

ULnyb hwonnnipjwip Ywpnn GOp Yhpwreb Gubl IT hwjnwGhzp: Uin nbw-
pnud YncOGOwGp.

Y'(x)=(x*-x-2) =2x-1,

V'(-)=2-(-1)-1=-3<0,

V'(2)=2-2-1=3>0:

WGwbu np, dbY wlqwy Lu hwangynid GGp, np —1-p dwpuhdnudh Yhwn
t, 2 -p° dhGhdnch:

5 3
X X

29
Onplwl 13: R3twnmwgnunblp y=——"—4+" Pnilyghwh tpuwnnb-
Y720 3 15

UnudGtipp (gd. 5):
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4
N.GGGp. y' :%_X2 :ixz(xz _4):

Unphnhywywb Yenbpl 60° x, =0, x,, =42

Gpt wyu Ytwnbpny dnilyghwih npnzdwl whpnupp (pYwhG ninhnp)
ipnhtbp qniyq wn gniyq shwinynn dhowlwyptinh L npwGghg jnipwpwbsjne-
pnid ywpgbilp wéwbgywih Gawlp, www Yhwbqblp GowGGEph nwuwynpnt-
pjwl hGwnlyw| ywwnybppa.

. + - = +
y: 2 ¢} 2

Ogquytiiny I hwyinnwbhohg” whdhpwuwbiu inbulnid GhGp, np
xmax :_2‘ xmin = 2:
Mwl hwiwwwnwufuwd®
5 3
o) ) S
20 3 15
I I
T T30 3 15 15
hGs Jbpwpbpnd £ x =0 Ybwpl, wyw, phwybnb wib Yphnhlulywh
ytw E, wynnithwlnbipé tpuwnptidnidp Ybwn sk Wn Yeunnd wbglbihu wéwlg-

Jjwip sh thnfunid pp (pwguwuwyw) Gowap:
Gwnwppehp £, np 1T hwynwGhyp, wyG duny, hGswbu GEpyujwgywd k

wjuwnbin, x =0 Ybwnh yepwpbpjuy nghGs sh wuncd, pwGh np
Y'(0)=(x'-2x) _ =0:

UwluwyG, tipk htGykGp tipp hppwwnwlyywd Jundnip)nil 8-nud wyn hwy-
nwbhh pnhwlpwgiwb ypw L hwpygh wnGtGp, np

¥"(0) = (3x" -2)| L, =2#0,
YJwpnn GGp GpuinhG hwangyby, np 0-0 $nLlGyghwih Epunpbincdh Yo sk:

4°. dmllghuyh v6Swaqnyl b hnppuwqnyl wpdtplbph npnlne-
dp: Yhgnip y = f(x) pnlyghwh npnpqwé b [a;b] hwnduwdniy,
wlplnhwuwn k, huy (a;b) pwg dhowlwypnid wdklniptip, pwgwnnt-
pjwdp dtippwynn pdny Ytwnbiph, nhdtiptiagtih t:
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Swiwdwl dwjbppnpwup I pbnptoh (n® V. 2.3), qnynipyntl
ntG60 [a;b]-hG wwwnhwlnn Yewnbp, npintn $ncGyghwb pGnnilnd k
hwiwwwwnwufuwbwpwp dGdwaniyl L thnppwaniyG wpdtpltp:

3hdw dGp fulnhpp htGg wyn YGnbph L wyn wpdtplbtph npn-
GnuaGt:

Swyyh wrbbny, np dGéwanryl L thnppwagnt)b wpdtipGbpp (qpn-
pwy tpuwinpbiniilbpp) Gwbl |nwi tpuinptdniibbp GG, Jupdnid GOp
hGunlyw YGpw.

1) awnlnid GGp $nilGyghwih Ypnhihlwlwh YenGnp;

2) wybjwglnid GOp npwbg npn0wl whpnyph a L b 6wjpw-

LGwntbnp;

3) wjlnithtwnl, hwaynid pninp wyn YGnbpnd $nGlyghwyh wnp-

dtipltipp:

Muwpqg £, np unwgywd wndtiplbiphg witlwitép Y hGh dncly-
ghwjh ubG6éwqnt)G wndbpp, huy wakGwihnppp™ thnppwagniylp:

¢ Qhnnnnepnil: bpt f(x) wpuwhwjnnipjwl PUP-p wdbiih pGnwp-
dwy , pwl [a;6] hwngwép, www BUP-h dpw npnadwd £ (x) dnelyghwyh
Unhwhywlwl Yewntph dh dwup Jupnn t [a;5]-hg nnipu qulbyt: Ypwip,
pGwlywlwpwnp, dGp fulnpp 2ppwbwybtpnid whwnp £ wlnbuyba:

Ophlwly 14: 9nGklp y = x> —12x+5 (-1<x<3)  9dnlyghwyh
utidwantyb L thnppwgnt)b wpdbpGtpp:

NukiGp. y'(x)=3x" —12=3(x"-4):

Lnwstiiny 3(x* —4) =0 hwywuwpnidp, unwGnid bGp.

x=-2,x,=2:

Lwhh np unwgywsd [nénilbphg —2-p sh wwwnlwbnd (—1;3) dhow-

YwyphG, nipbdl whwnp £ hwodtp $niGyghwh wpdbpbbpp dhwjd x =2 Ypph-
inhywywb yhwnned L hwinywéh dwypwybinbpnid.

y(2)=2"-12-2+5=-11,
(=) =(=1) -12-(=-)+5=16,

y(3) =3 -12-3+5=—4:
3Ipow, wpnkh, wwpg k, np
max y =16, miny=-11:
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Opplwl 15: AunGtGp [0;1] hwwndwdh dpw y =sinx +cosx dnily-
ghwjh dtswan)b L thnppwagntyb wndtpbtinp:
Lwfu Gywwntbp, np y"=cosx—sinx =0 hwjwuwnpiwb waytpe

pyny |nLénLilbphg (%+ﬂn, ner dhwyl 7/4-0 £ wwnywbned

[0;1] hwwngwshG: Nruwnh, nw nhinwplydnn $ncbyghugh dhwy Yph-
inhlwlywb Yeuwna

NLakGp®

y(0)=sin0+cos0=0+1=1,

y(zj = Sin£+COS£=£+£ =2,

4 4 4 2 2

y(1) =sinl+cosl:

UGuhpwuwbu sh bGpunid, pb unmwgywé bpbp pybphg n"nb t wuk-
Gwabkdp, n"pp” wokGwhnppn:

Lwfu Gyuwuwntlp, np 1 nwnhwl wwnngwnp I pwenpnhg t, hGnlw-

pwn
O<sinl<1, O<cosl<l:
Unwntbinhg pfuntd £, np
sinl >sin’1,  cosl>cos’1,
wjlwbu np’

sinl+cosl>sin’1+cos’1=1:
UGnLd t pwnnwwnb| sinl+cosl L V2 putinp.

sin1+cosl=ﬁ[sinlcos%+coslsin%)=ﬁsin[1+%)<ﬁ:

Uuwhuny’

maxy=\/§, miny=1:

Oppbwl 16: x L y dnthnfuwywGGbpp pwjwpwpnid 66 x>0,
20, x+y=a wuiwllbphG, npuntin a -0 npwlwh hwunwwnntb E:

QunGGGp X +y2 wpunwhwjnnipjwb dGéwagneyb L thnppwagnt)b wpdtip-
GGpp:

» Cunn wwjiwlh' y=a—x, pln npned” x -p thndhnfudnid £ [0; a] op-
pwlwjpnLd:
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Yuwpytbp f(x)=x" +(a—x)* =2x" —2ax+a’ dnillyghwi:
Mbwp L, thwuwnnptb, qultp [0;a] hwndwséh dpw £ $nbyghwgh
utowaqnt)b L thnppwaniyG wpdtipGbpp:

Ncathp
f'(x)=4x-2a=0, x=a/2:
UyGnLhbnl’
2 2 2
f g :a_+a_:a_;
2 4 4 2

f(0)=0*+a*=a*; f(a)=a*+0"=a’:

Ujuwhuny’

min(x* + y*)=a*/2; max(x* +y*)=a*: <

Captipgnnp Ywpnn t hGplnipnyl wwpqwpwb) unwgdwd wpnynilph
htwnlyw| Gpypwswthwywl dEYowpwbnepyniGp.

wnpywd 2a wwpwqdny prpnp nunnwllynGo6Eph pwppncd wobluwgnpn
whlyntGughd nibGlignnn pwnpwlyniupl £

OphbwYy 17: Lnyuh ptiydwl optilipp: Owwhlwyntd hwjinGh £ (nejuh
nwpwéiwb dtpdwyh hbwnlyw| uyqpnebpnp.

wnpywd dhowduyph nplt A Ltinpg B Y jnyup iwpwdynid Fouyl
hbuuuqdnz/ nnh ynw dw/uuwd dwiwlwlp, hwibdwmnwds A -G B -pa dhwg-
Gnn wyy owlwwwnhlbpnh hbw,
thnppwaqniGa t:

UG nbwpncy, tpp dhow-
Jwjpp hwdwutn £ L hgnupnuw,
(nyuh htwnwghép A-G B -hh
Uhwglnn ninnp hwwnywdéh t:

3wppnipjwl  dpw  nh-
wwnpytlp  wynwhuph  Gpyne,
hnwphg wwpptip, dhowduwyp,
npnlp pwdwlywé GG q6. 6-nL0
wwwnytpqwsé  hnphgnlwyw
ninnny (Ox wnwlgpny):

Lnyup 4 Ytwnhg B Ytin
nwpwdéybithu waglnud £ Ox
wnwgph C Yhwnny:
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Thgnip unnphl Yhuwhwppnipjwl Ypw (nyuh wpwanipnilp ¢, £, huy
JtiphG Yhuwhwppnipjwl dnw' c,: Wn nbwpnud, A-hg C Swlwwwphh
Upw Swhuuwé dwdwbwyp Yihbh
_lAC] J(x—a)’ +h12
- G - G ’
huy C-hg B wnwpwdybihu’

|CB| J(b-x)+h
leg = = :

%) %)

Muwpgblp, htwnlbnd dEpdwjh uygpnilphl, pb hGswhuhl wbwp k hGh

C Ytwh nhnpp, npwtugh

Jr—a)® + i} . Jb—x)* + 1

t

AC

H(X)=t, +ty =

G G
dniGyghwb pGnnibh thnppwant)b wndtp:
NLakbp®
, 1 xX—a 1 b—x
r'(x)=—

¢ J(x—a)P +h & \J(b—x)+ i

uythwywn t, np #'(a) <0, ¢'(b) > 0: RwGh np #'(x) PnLllyghwl wa-
pGnhwun t, hwiwdw)b Pnigwln-Unyhh ptinptish (n° V. 2.2) a-h L b -h dhol
gqnynipnil Ynibbbw x,; Yo, wybuhuhl, np

X,—a 1 b—x, _o:

, 1
1'(x,)=— -
(%) & J(xy—a) + B C J(b—x,)} + 1

Ujniu Ynndhg

) 1 h 1 h?

1"(x)=— S o\ t— 22 2132 >
G((x—ay+h)" G (b-x)+h)

npp Gawlwyned &, np #'(x) $nellyghwb wipnne pyuwyhb ninnh dpw wdnn k:
Ujuwnbinhg, pwlh np #'(x,) =0, htinbnid £, np (—o0; x,)-nud #'(x,) <0,
(x5 +00)-nud £'(x,) > 0: Whuwbu np, x,-G #(x) $niblyghwsh ginpwy dhGh-

dnidh Yybwn E:
Uty whquwu Lu oqunytilp q6. 6-h Gowlwyniiltiphg L GQywwnbGp, np
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X,—a . b—x .
i =sing, ———2——=singf,

J(x,—a)y +h (b-x,)" +h
npuitbin @ -0 nu £ -0 ninnwadhq wewbgph GUwwndwdp nyuh hbnwgdh hw-
Swwywwwufuwbwpwp AC L CB hwwndwébbph pbpnipjub walynGGbnG
GG: Mw hwyh weGbing  #'(x,)=0 hwjwuwpnipnilp  Ywpnn  Llp
1 . 1 .
wpunwagntp —sin ¢ ——sin £ =0 Ywd
G G

sina ¢

sinf ¢,
wnbupnd: Uw £} hbbg Gpypwswihwlywb owyunhlwynitd hwjnbh |pyup paldwb
onkilpG k:

§ 3. NFNF8hY DNFLLShULEN

1°. dnLllghuyph nienighlnipyniGG ne gnouinpnipinLlp:
Spywé t y=f(x) (a<x<b) dnlyghw:

Uwhdwlntd 1: 6pt (a;b) dhowluwyph guwllwguwdo x,,x, Ytunbph
U gwlluwgwo oy, o, nsg pwguuwlwl pybnh hwdwn, npnlp puiw-
nwpned 60 o, + o, =1 wuydwh, aydwpun t

Slax +ayx) <o f(x) + oy f(x,) (1)
wOhwywuwpnigyntlp, wwyw £ -6 wGdwbnid GG nieneghly Ywd nuent-

ghunipjwip Jwn ninnywé pnilyghuw:
Gpb ntinh nLbh hwlywrwly wihwjwuwnpnipjnilp’

Slayx +a,x) 20, f(x)+a,f(x,), (2)
www £ -p Ynsyntd £ gnquynp Ywd nienighynipjwdp ybp ninnjwé
dniLblyghw:

Muwnq t, np b @, =0 nhiypnid, L x, =x, ntwpntd, pb (1) wi-
hwywuwpnipjnilp, pb (2)-p dbpwéynd GG hwywuwpnipjw: Nw
GYwunh niGtbwind, tipb oo, 20 L x; #x, wwjdwbGGpnd (1) whhw-
Juuwpnipnilp fupun b, wyw £ -6 wGdwGnid G0 fupun neenighly:

UnyGp Ybpwpbpnud £ gnquiygnpnepjwp:
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Oquuwlwp t Gpbp Gwbl htGnljw) wyGhwpn thwunp, bpt [

$niGyghwh nplt dhowluwypnid nienighy b, wwyw —f $nilGyghwa
GnuyG wyn Ohowlwypnid gqnqwiynp L
QuuwithnputiGp (1) wlOhwjwuwpnipyntlp $nllyghwyh nienighyne-
pjwl Gpypwswthwywb pnGLUwdwh hwiwnp wybh Gywunwynp nbuph:
Lowlwybhp®

X=X +a,X, - (3)
Muwnq t, np tipp, ophlwy, x <x,, www x <x<x,: Pwgh wn,

(3)-nLd wnbinwnntiiny a, =1-¢;, hwenpnwpwn Yunwbwbp.
X, —X

o = ; a,=1- :
X=X X=X XX

X=X X=X

(4)
Upryncbpnud” (1) wlhwywuwnpnepnibp Ypbnnibh hGunlywy nGupp.
fx)<

X, =X X=X

o)+ ; J(x): ®)

27X X5
X, —

Ujdd GUwuwnbhp, np (5)-h we dwund wnjw Y = xf(x1)+
1

X, =X
. _)i J(x;) qowhl $nilyghwih apudhlpn vy =7(x) $nLlyghwh
2 1

anwdhlh P(x; f(x)) b O(x; f(xy)) Ytntipny whglinn ninpnG t:
UjGwtiu np, (5) wihwjwuwnpnipywlp® y <Y, Jupbih £ nw) hbnbywg
Gpypwswthwywb deLYawpwbnigynilp.

xX—
+

0 XX o X
qd. 7
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nLenighly prclyghuyh gnupplp guiliyuiguid bpyne” P L O b-
inlpp dpuwiglng (wpp pllwo £ wyn (wpp dgnn PsQ  wnbinhg o6l
(0. 7w):

Swiwbdwbnptb, pwbh np gnqudnpnipjwlb nbwpnd y =Y, Jw-
npnn GOp wub, np

gnquifnp pnillghuyp gmudhlp guwllhwgudé P L Q Glunkpp
dhwglinn jwnn pGhywdo £ pnkil dann PsQ wnbinhg GGnpl (@0. 7p):

2°. Menighlynupiuwl huyinwOpGbp: I3pdw intulhGp, pb nienigh-
Ynipjwlb hGunwgnundwb fulnpnid hGs nbp £ uwmwpnid $nilGyghwgh
woéwhgjwp:

Uhgnip f-p (a;0) dhowlwypnid nhptiptbgbih b Lwiu Gopwn-
ptlp, pt f -p ntenighy t:

Thunwnpytip dhowywyph Ytntph gwliugwéd x, <x<x, tinjul:
Wn Gryjwyh hwdwp (5) wthwyjwuwpnipjwb db9 wqwwnybiny hwjnw-
pwnhg L oguwgnpdtiiny x, —x; =(x, —x)+(x—x,) wybhwjn hwjw-
uwpnipjntlp” ywng dLwthnfunipyntGGbphg hbnn YhwGgbkiGp

S@-S() _[0)= @) )

X—Xx X, =X

wlbhwywuwnnipjwln:

LUwuwwpbin (6)-ntd uwhdwlOwihlG wlgnld® 6h nbwpniy, Gpp
x—x;, Qnwu nbwpny, Gpp x—>x, " Junwlwlp wlhhwjwuwnnt-
pjntbbtph hGunlywy gnuqp.

, X, )— X

f(xl)éf(Z) f(l),

Xy =X
X, )— X , .
Xy =X

Wuwnbinhg wadhpwuwbu pluncd £ f7(x) < f'(x,) wlhwjwuwpnt-
pintlp: Rwbh np x; <x, qnugp pnpdws b Yudwjwlwbnpth, Gaw-
Gwyncd t nenighy nlGyghwyh wewbgjwip sawqgnn t:

8nug nwlp Gl hwywnwyn. et f'(x)-p (a;b)-nud sGugnn t,
www [ -p ntenighy E: Mbwnp £, thwunnpkG, hwdnqyb), np gwiyugwé
X, <x <x, Ytinbiph hwiwn G20wnhwn £ (6) wGhwdwuwnnipnilp:
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Swiwdédw)l Lwgpwbdh ytppwynnp wdbkph pwlwdélh, gnjnipjnih
yncbbOwh x, <& <x L x< &, <x, Ytwnbp, wjhwhuhp, nn
x)— f(x , x,)—f(x ,
-4 27X
Bwlh np § <x<& b f(x)-p sOdwann £ nupbdl /(&) < 1'(S):
huy nw Gwlwynd £ np (6) wOhwljwuwnpnipntlp Gdwphin | L,
htunlwpwp, f -pnienighy t:

Wuwhuny

uipz?ur;d L%QUIZ/UIJQHLU nhplntilglyh  pnillyghwl ninnighly b uyl
b Spuyl wyl nbwpnid, Gop f'(x) 0 wyn dhowluypnid siduwaqnn £

Qnqwynpnipjwlb nbGwpniy, gptind (6)-h0 hwywnwly wihwdw-
uwpnipjntbp L ypylbing ybpt wpgwé nwnnnnigjncGbbpp, 4hwa-
qbilp hGunlyw| hG.

npwbugh | -p (hGh qnouinp, wihpwdbyn £ L pudwpwn, np
S (x) -1 1hGh swann:

4 Shunnnipynilh 1: IGnbbind pbpdwé hwynwbhpG6ph wywgnigdw
nGpwgphl® YwnbiLh b GYwwnbl, np f -p fuhuwn nienighy t (gnquidnp £) wyl b
dhwyl wyb nbwpentd, Gpp f'(x)-p wénn £ (Gwagnn k):

Npwbu hGnlwbp, Ywpnn Gp dLwybpwt] Gwb hGunlyw] hwjnw-
Gh2p.

wnnywd dhowluypnid Gphyne whqud nhpbpbagbih f pnily-
ghwl nienighly £ (@nauynn ) wyl L dhuyl wyl nbwpned, Gpp wyn dh-
owluwypnid wiklniplp f"(x)>0 (f"(x)<0) .

> bpnp, f”(x)z(f’(x)), >0 wuwjliwlp hwdwpdtp £ f'(x)
$niLGyghwyh dnGnnnGnipjwln (n° 1.2): bul nw, hp htpphG, hwdwnp-
dtip t GpuwytnwihG £ $nibyghwyh nienighynipjwlp: <

¢ Qhwnnnipnil 2: pb /"(x) >0, www f'(x) $nLGyghwl wénn kL,
hGinlwpwn, f -p fuhun nienighy b Iwfwrewyp, uwlw)b, hGswbu gnyg
nwihu unnpl GEpJuwywgdnn ophGwyp, pGnhwbnip wrdwdp 60wphwn sk:

Opplwly 1: y = x*: Pwih np y' = 4x* $nilyghwt wsnn t, x* -p we-
pnno pdwjihlb ninnh dpw fuhuwnn niencghy £ Uwyuwyb wbnbg, np y" =12x"
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$nLlyghwlb npwywd t, skGp Ywpnn, pwGh np »"(0)=0:
Ptptlp unwgywé hwynwbhyG6ph dh Yhpwnnep)niG:

Opplwly 2: Uywgnigtilp wGhwywuwpnipynclp.

. 2 T
sinx>—x , O<x<—:
4 2

Pwlh np (sinx) =cosx $nLlyghwl {0; %}-nu} Gwagnn t, niuwnp

sin x -p wyn dhowlwpnid fuhuwn gnquiynn t:
dtipgltiny (5)-h0 hwywewly wihwwuwpnipjwl a9 x, =0, X, T
2

L hwpyh wnlbnd, np sin0 =0, Sil’l(ﬂ'/2) =1, unwinid tlp wwhwbyynn
-0 2

wlhwywuwnnipynilp:

3°. Minnmighlympiwl dhowluwypbp: Cpodwl binbp: “hgnip
y=f(x) $nbyghwb x, Ytwh & -2npwlwjpntd whplnhwwn t:

Uwhdwlmd 2: Epli (x, —0; x,) dhowluypnid pnillyghwl nilp
nLentghynipjwl dh nunnywdnignid, puly (xy; x, + ) -ned ™ hwlwnwly
ninnywonipiniln, www x, -0 whdwlned 66 pnillghuyph (gnuwphlh)
2nedwl bbn:

Un nbiwpntd wuncd GG, np x, Ytinnd wbgbtiihu $nbyghwh thn-

funcd £ nienighynipjwb nunnnipyniln:

Gpodwl Yybwnbpny, thwuwnnpbl, $nclGyghwih npndwb wnhpniypp
wpnhynid £ qniyg wn gnuyqg shwwnynn dhowlwptiph, npnGghg jnipw-
pwagniph Ypw $niGlyghwb npnawlhnpbG Ywd nienighly b, Yuid gn-
qwynn: CGn npnud, Yhg dhowlwjptipnid wyl nibh neenighynipjwb
twpptip nunnwénipynil:

Gpt f -p nhdbnkOgtih bt L, wublp, (x,—-0;x,) dhpwlywjpntd
nwenighly £ huy (xp; Xo +6) -nud” gnquidnp, wwyw f'(x)-p (x, = J; X,)
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dhowluypntd sadwann b, (xy; x, + ) -nLd™ swann: M Gwlwyned £, np
Xo-0 f'(x) $nibyghwyh dwpuhdnidh Yhwn b Ianbwpwn, bpb x, -nud
f -G niGh Gub Gpypnpn wswbgyw, www, hwiwdw)b dtpdwh (Godw)h

(n°VIIL 1.1), f"(x,) =( f'(x))’x:XO =0: Wawtu np, (a;6) Showluwypnti

Gpynt whqwd nhdbiptagbh $nbyghwyh 2ppdwb YGwnbpp qunlbynud GG
f"(x)=0 hwjwuwpdwh [nénilbph Ywgdnwd: LpkGp, uwluyG, np
wyn (nLénibbphg ng pnpnpl GG 2pedwb Yhwnkp:

5 4

Ophlwly 3: Qultlp y:x__x_ dnibyghwyh 2pptiwl  Yhwinbpp
100 20
(q6. 8): NLOLGp \
55 4x X
== (x—4);
Y100 20 20"
3 2 2
r/:4i_12x :x_(x_3): --
20 20 5
Lnistind " =0 hwlwuw-
nnuip®  qulnud  GGp.  x, =0,
x,=3: [ qd. 8
Ljwuwnbind, np (—o0; 3) uh-

pwhwpnid y" <0 L, htnkwpwn, $nilyghwb gnqwynp t, Ggpuluwglnid
tlp, np x, =0€(—o0; 3) Yhwnp 2podwl Yhwn sk bul, whw, x, =3 Ytwnp
2neuwl Ytin t, pwlh np (3; +0)-nd y" >0, ntunh wyn dhpwywjpntd
PnGyghwl ninnighy b Qwuwnnpbl, x, =3 Ytwnny whglbihu SnibGlyghwb
gnqwynphg ybpwdéynid £ nienighyh:

4°. hbOublh” wihwdwuwpnpnlp: hgnip y = £(x) dnilly-
ghwl (a;b) dhpwlwypntd nienighy £ L Gpyne wlqwd nhpbiptbgtih:

Un nbiwpntd”
Juwiwjwlywbnpbl pGunpwé n>2 plwlwG pyh, (a;b) vhow-

Yuwjph gwlywgwsé x,---,x, Ytintph L gwlywgwsd o, --,a, ns pw-
gwuwluwb pdbtiph hwdwp, npnip pwdwpwpnud G0 o +---+a, =1

: bnhwG6 Lymmlhg btGutG (1859-1923), nuGhwgh dwptiwwnhlnu:
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wwjdwapb, 820wnphwn £ PGGuGGH hGnlyw|] whhwdwuwpnipjnilp.
flox, ++ax)<of(x)++a,f(x,): (7)
» Lywlwytbp
x=ax +--+a,x,:
Oquytnd @Ljnph (10) pwlwadlpg (n° VIL. 2.2)° Ywpnn LGp
ant.

Sx) =)+ f1(x0)(x; —x)+ (x,—x)*, i=l--,n: (8)

/")
21
Ept (8)-p pwquwwuwwnytlp «,-ny L Jwwwnblp puwn i-h qni-
dupntd, www YuinwGwhp.

Zaf(x) f(x)Za +f(x)Za (x; x)+2a f(

x)2 :

Lwbh np Zai =1, Za[(x[ —x)=2a[x,. —xZat =x-x=0,
i=l i=l i=l i=1

ntuinh ytpohl hwjwuwnpnipynilp Ynpbnnebh hbnbyw| ntGupn.

St )= 9+ S ISP ©

i=l1

GGnphhy £ -h nienighynipywi@, (a;b) -l wokGniptp f"(x) >0
Qw GowGuwynid t, np (9)-h we dwuntd gpqwé gnidwpp (X -0) ns pwgw-
uwyw t: IGnbwpwn®

iaif(xi)zf(x)=f[iaixi]:
=l i=1

huy uw, hGswbu nbulnud GOp, Gneyh (7) whwdwuwpnepynlGh k: <
UG nbwpentd, Gpp f -p gnquynp &, (7)-p thnfuwphGyncd £ hwlyw-
nwl wihwywuwnnipjwip:

¢ Mhuwnnnipnil: bpt (a;b)-nd f"(x) >0 (f -p fuhuwn nienighy )

: Stun’ 2-md wnjwo nhunnnipymG 2-p:
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L, pwgh wjn, «, pytiphg ng atyp qpn sk, www (7)-nLd hwywuwnpnipnilp
hGwpwynp £ dhw)b w)b nbwpenid, Gpp x, =---=x, :

Opplwy 4: Uywgnigtilp 7 pdtiph dhehG tpypwswhwywbh L dhohh
pywpwlOwywbh dhol hbnlyw| nwuwlwb wthwjwuwnnepynilp.

gwlywgwé a,,---,a, ng pugwuwlwl pytiph hwdwp®

a+...+ta
ta,-...-a, <1

n

n
» Yhunwpytlp y=Inx (x> 0) $niblyghwh: Lwhh np

y"=(Inx)" =—L2< 0,
x

$nibyghwa (0; + 00) -nLd fuhuwn gnqudnp k:

Qptny (7)-hG hwywnwy wihwywuwpnipjnilp™ YunnwbwGp.

a,Inag, +---+a,Ina, <In(eya, +---+a,a,) (a,>0, i=1---,n)
Yy

a’-...-a" <oga +...taa,: (10)

Stnwnptiny (10)-nld , =...= ¢, = l/n, Yhwlqblp wwhwboynn wa-
hwywuwpnipjwlp: UGnud £ GYwwnbl, np wbhwdwuwnpnipjniGp Yolw nudh
a9 Owl wyl nbwpnd, Bpp g, pdtinhg nplt dbyp wd dh pwGhup gpn 66: <

§ 4. LNMhSULP yuLNLL

. 0
1°. Lnwyfunuypr Guwilindp 6 wbuph whnpnpnipwl hwiwypn:

Nhgnp f L g dnlyghwbbpp npnywé GG (a;6) dhewlwypnid
L nhtiptiGgtith GG, pGn npnus” g'(x) = 0:

WG nbwpnty, tipp

lim f(x) =lim g(x) =0, (1)

: Ghynd dpwGumuw Lp <nwhwwy (1661-1704), ppwbuhwgh dwptiiwnhynu, Swpphg:
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f/g pwlnpnh uwhiwbp n° IV. 4.4-n.8 pipdwé GuanGnd hwydtihu

hwagncd GGp 0/0 wbuph whnpnznipjwG:

Wnwhuh wbnpnynipjwb ywpgbigdwb Lnuhwnwih YwbnOp hGunb-
JwG k.

J'()

bpli qninipyntl niGh hm ) Ybnownn Ywd whdbng uwhdw-
“gWx

ap, wyw / g -p Gnybwbu nih vwhdwl, pln npned”

p SO S

a0 g(x) e g(x)

» Lpwglbbp $nbyghwbBph npndwlb wnhpnypp x =a Ytuwnd,
plnniting” f(a)=0, g(a)=0: Wn nbwpnd (1) wwjiwlhg
yhtwnlh, np pti £ -p, pbi g -0 guwlywgwsé a < x <b wnpdbiph hwiwp
[a;x] hwwnywénid whplGnhwwn GG:

Oquytiny unyhh ytipowdnp wskph pwlwdlhg (n° VIL 1.4)
Yuwpnn tGp gnbi.

ACI A CINACIIACY)

gx) g-g@ g'©°

UGnuo £ Gywwnt, np x > a =& — a, nunh

timd @ _ i L) S
wag(x) wagl(§) ag (X)

()

(a<&<x):

Opptiudly 1:3wUtiGp Tim S "% Gwhowp: NGbGp
x>0

X

1

.
— 2
lim BX =% _ i (X=X _ ;) cos’x

x—0 x3 x—0 (x3)' x—0 3x2
2 . 2
lim 1- coszx :llim[smxj Lim 12 =1,12.1=l:
x—0 3x cosS” x 3 x>0 X =0 cos” x 3 3
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THhunwnytlp, wydd, wyb nbwep, tpp /L g dnclbyghwlbinp npnz-
wé GG (a:+0) howlwypentd b wwhwhednud t hwodby fim £ &)

X—>+0 g(x)
uwhdwdap:
Nhgnip, hOswbu L ytipunid, f-p b g-G (a;+)-nl nhdbpka-
ghith 66, g'(x)#0 L lim f(x)= lim g(x)=0:

bpti qrynpiniG mGp  lim ——= f( )
X—>+00 g (x)

nlp Guile f g -h uwhdwlp, pln npncd
NG A€}
e g(x) A g'(x)
» bwwnwpbibp woywiu hnthnfuwlwbh x = l/u thnfuwphGnd:
L{wwnbiny, np (x > +©) < (v = +0), Yupnn tGp gnb.
) S

'c%+oo g(x) u—>+0 g(l/u)
Gpb, wjdl, oquytilp Lnwhwwih (2) Jwlnbhg, www Yuunw-
Gulp.

uwhdwlp, wuww qnip/ntla

(2"

L0 i GO0), o f W) 1)
w0 g(1/u) w0 (g(l/u))'u U—+0 g'(l/u)-(—l/u )

4 Dhwnnnnepynilb 1: bpb Lnwhwnwih YwbnbGh dhwijwag Yhpwndwb wp-
nyntbpnid yGpuinhb hwGqgned GGp whnpnanipjwl, wwyw Junpnn Gop YwlnGhg
ogwnytbi| Lu 0Ly, huy hwply Gnwé nbwpnid” Gl dh pwlh whgw:

2 3 X
Onphtwly 2: 3wytlp lim 6+6x+3x” +x —6e uwhiwap:

-0 (x> =5x)(1—cos4x)

UhGs Lnyhwwih YwlnGp Yhpwebp, dLwihnfublp Yninnpwyp, wéwbg-
Gw0 hbGnbwbpny hwjnwpwpnid wnwowgnn dwywntd wpwnwhwjnnipntl-
GGnphg funtuwthtnt hwdwp:
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NLGLGp
(x> =5x°)(1—-cos4x) = x*(1-5x)-2sin” 2x =

2 sin®2x 4 sin2x
=2x"(1-5x) —4x” =8x"(1-5x) :
4x X
. 2
ewGh np 1im(1_5x)(smzxj =1, 6Gnud £ hwodby ShwyG hbnbyw
x—0 2x
uwhdwap.
. 6+6x+3x"+x —6e" 1. (6+6x+3x"+x —6¢")
lim 7 =—lim N =
x>0 8x 8 x>0 (x )
1., 6+6x+3x —6e" 1 . 6+6x—6¢" 1. 6—6e"
=—lim 3 =—lim————=—1Iim =
8 -0 4x 32 x>0 3x 320 6x
1 e —1 1

im :
320 x 32
¢ Thwnnnipynih 2: PGswbu nbulnd GhGp, ophGwy 2-ntd Lnwhwnwih Yw-
GnGp Yhpwnytg bptip wlquy: LpLGp, np Jnipwpwlsjnip wlqwy, Gwiupwb
(2) pwlwdlhg oqunybiip, whiwp t hwdinqyti, np Yuwwwnpynid GG JwbnGhG
wnbsynn pninp wwydwGGbpp: Uwwbu, hbswbu gnig Yupdh hwenpn opp-
Gwyncd, Ynipnpbb yhpwebing wyl, Yunpnn GGp hwhqb) ufuw wpnyniGph:

Opplwl 3: UyGhwjwn £, np
Pl lmG )

lim —_ _1
x>0 3 —cosx 1_1rr3(3 —cosx) 2

UhlLbnylb dwiwlwly
2 '
+1 .2
( +1) =lim— al
0 (3—cosx) *0sinx
Ujuntin, hGswbu nbulnud GOp, fuwfungwé k (2) hwjwuwnpnipnilp: Mw

hGunLwp £t wyl pwGh, np nhinwpyynn Yninnpwyh hwdwphsb ne hwynwpwnp
(1) ywydwOhG s606 pwdwpwpned:

:2:

o0
2°. Lnuyfunwyp Guilinlp — inbuph wlnpnynippwl huwdwn:
(e8]

Lbpyuwjwgltlp (wnwlg wwwgnigiwl) Lnyhunwih YubnbGh Lu
Uh oquwwp tnwnppbpwy:
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Nhgnip, hGswbu L Gwpunpn Ybwnwy, f L g $nlGyghwlbipp
(a;b) dhowlwypnid nhdbiptGgbih 66, L g'(x) #0:
UjG nGwpnLy, Gpp

lim f(x) =lim g(x) =+, 3)
gnpénid E Lnyhwnwih htnbyw) YuGnGp.

bpli qnynipincG nLGh

limL &) _ )

xa g (X)

Ybpowynp Yuwd waybny uvwhiowlp, wyw / g Ynuwnnpwln GnylGubu
nLGh vwhdwl, hwiwwwnwufuwbwpwn JGnowynn huwd wadbng, pln

npned

. X

hm—f( ):A:

x—a g(X)

ULpbGp, np YwGnGp nuwdh ok t Gl wyb nbwpnid, tpp 4 = —o0,
Jwd g =Zoo:

Oppliwly 4:3wyblp lim xIn? x uwhdwGp: Uw, hGswbu nbuGnud GGp,

x—>+0

hwlqbglnui £ 000 wnbuph whnpnynipjwb: Mwpq dLuwthnfunipjwdp pbpbiny
wyh oo/oo nbuph L Gpynt whqwyd Yphpwebin Lnwyhwwih ubnbp® Yunw-
GuGp.

1
n’x 2Inx-— Inx
lim xIn? x = lim ; = lim 2x=—2lim—1=
x—>+0 x—>+0 x’ x—>+0 _x’ x—>+0 x’
. lUx ;
=-2 lim / 5 =2limx=0:
x—>+0 —x x—>+0

Opptuly 5 dntttp Tim| — — — 1| uwhdwbp: Wunbn niGbbp
o\ x—-1 Inx

o0 —00 wbuph wlnpnynipjntl: Ptptiny wpunwhwynnipyniGp plGnhwGnep
hwjinwpwph® hwOgnud GGp 9 inbuph whnpnanipjwl’ pun wynd hlGwpw-
0

ynpnipjntl unnwbwiny Yhpwrtint Lnyhwmwih Jubnbp: 64 wjuwbu®
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1m
x—1 (x_l)lnx x—1 lnx+x_l
X

) X 1 .oxlnx—x+1 . Inx+1-1
lim| ——— 1 —

. xIlnx . Inx+1 1
=11m = lim = —
=lxlnx+x—-1 ~llnx+1+1 2

§ 5. dNFLUSPUSP ANrUDPUP HUNNESNFUL

1°. Qnuwphlh Gwnngdwl wywlp: Spqwé t y = f(x) PnLly-
ghw(: Swyyh wnbbiny $ncbyghwjh hbnwgnundwl Gywwnwyny wju
glfuntd drwyywé nhdpbptlGghwy hwydh dbpnnlbpp™ Jwginid GOp
agpwdhyh Yuwrnigdwb hbnbyw wiwhn.

1) wyl nbwpntd, Gpp $nibyghwih npn2dwl wnhpnypp wnwbaé-
Gwhwuwnncy Gagwé sk, npwbu wynwhupb ybpglnud GOp  f(x) wpunw-

hwjunnipjwl BUR-p (n°I1. 2.1);

2) Gpb npndwl nhpnypp pwnlugwd £ qniq wne gniyq shwn-
ynn yGpowdnp Ywd wbybpy dhywlywjptiphg, www ncuntiGuuhpnid
Gap Hnilyghwih wppp dhowlwjptiph Ggpwjhl Ybwnbpnwd, wyn
pyntd® —oo-ntd b 400 -nLy;

3) hGunwgnunud Gop pnillyghwl gnugnipjwb, YGhwnnipjwld L
wwppbpwywbnipjwl wenedny;

4) hGwpwynpnipjwl nbwpnd qulnd GOp  YnnpnhGuwnwjhG
wnwOgpObph hGwn qpudhyh hwwndwhb YGwnbnp;

5) hwyynid GOp dnibyghwih wéwlgyuip L gnbnid Yphinhlyw-
Juib Ybnbipp;

6) npnand GOp  $nilyghwih dnGnuinnGnipjwl  dhowlwptipp,
gwnlnLd tpuwnpbdniidh Yhwnbipp L tpuinpbdw| wndtipltipp;

7) hwpdnd GOp dnilGyghwyh Gpypnpn wéwhgjwip, gwnlnid
anwbhyh 2npuwh Ytinkpp L Gznid nienighynipjw b showlwptinp;

8) wlhpwdtiyunnipjwl nbwpnid wlglwglnid Gap $nlyghwih
Lpwgnighs htitnwgnunnipintl L pwgwhwjnnid gpwdhyp wy; wnwbé-
GwhwuwnynipjncGatp:

Gpt wanpwnwnbwbp n° I 2.3-n1d pipdwdé hhoGwywh nwppw-
Jwb $nibyghwbbphl L wGgywglblp hGnwgnunipnit pun wnw-
pwnnywé wwlh, wyw Yhwingyblp, np npwlg gpwdphybtipp whnh
LhGGhG htGg wybwhuh, hOswbtiu Wwwnybpywé GO wynuntin:

Uwulwynpwwbu, ophGwy, upGniunpnh hwdwp (n° I 2.7,
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q6. 23), hGswbtu wnbulnud Gop, x=7xk (k€Z) Ytwnbpp 2nodiwl
ywnbp GG: Un wwwdnpnipntGb wjunbn hwunwwmdnid £ owyl
thwuwnny, np, Guwfu, htGg wyn Yhnbpl 66 y"=-sinx =0 hwlw-
uwpdwh (nuénLdlbpp: Pwgh wyn, [7k; 7(k+1)] dhowlwptiphg jnt-
nwpwGsnipnid y" -G nilh npnawyh GowG, Ywiudwé & -h gnugnt-
pinLG-ybGunnipynLbhg, huy 7k Ybinbpnd whglbihu w)t wikG whowd

thnfunid £ hp Gawlp:
UGgltGp dh pwbh wyp $nbyghwbbph nhinwpydwbn:

3

Ophiuy 1: y = —*— (Ushtahh fununu):

bdnGyghw npndwé £ wdpnne pdwyhb ninnh Upw:
Npwtu npn20wl nhpnyph «Ggqpuyhb Yewnbp» hwinbu GG quihu dhw)h
—00 -p L 400 -p: LG npnLdy’
3 3
. a . a
lim ——= lim ——=0:
X—>—0 x +a x~>+oox +a
Lwlh np wakbnipbip y>0', Ywpnn GOp wub, np YnnpnhGwwnGbph
ulygplbuytinhg whybpy htnwlwihu gpuwdhyh dynintipp whytineg dnintlnud Ga
Ox wnwgphG' wpniGwy 0Gwiny ybphG Yhuwhwppnepynilnd:
dnilGyghwb qniyg £ L ng wwppbpwywh: 2nijgnipynibhg hbwnbndd £, np

qnwdhyp hwiwswih £ Oy wnwlgph Gyundwdp:

UyGhwyin t, np y =0 hwdwuwpndp [nénid gnibh, wylwbu np,
gnwdhyp Ox wnwlgph hbwn sh hwwnynid: buly, whw, Op-h htn w)l
hwinynii b (0;a) Yhwnned:

Ujdu nhatip nhdtptlghw| hwadh dhenglbnha:
NLGLGp®

;L 2a’x
_(x2+—az)2.

Llwwbiny, np (—00;0)-ntd 3" >0, huy (0;+)-nd ' <0, tgnw-
Yuglnud GGp, np (—o0;0)-nLd $nillghwh wdnid t, huly (0;+ o) -nLl® Gyw-
qnud: Ununbinhg huynuyG hewnbned £, np 0-G° $niGyghwh shwly Yphinhlywlywa
yGwn, qinpw dwpuphdnidh Yewn £ QG npnud”

: Glpwnpymui t,np ¢ >0:
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maxy=y(0)=a:

Swyytiny tpypnpn wéwbgjwip® unwnid Ghp.

B 24’

- (xz +a2)3
Qdywp st nbutty, np y" -h Guwlp hwdpGyGnud £ 3x* —a® wpnwhuwy-

wnnepjwl GowlhG: Ujbwbu np, nlbblp y" -h GawlGEph nwuwynpnipjwlb hb-

nlyw| wwwnybinp.

"

y (3x2 —az)i

+ - +

_av3 a3

3 3

y” :

Wuwhund, $niGlghw (—oo; —a\/§/3) L (a\/§/3; +oo) Showiljupt-
nhg jnipwpwlsjnipnid niencghly &, huy (—a\/§/3; a\/g/?)) -’ gnquiynn:

M Gwl Gowlwynid k, np iax/§/3 ytwnbpp apwdhyh 2nedwh Yhwnkin Ga:
3hdw, wpnkl, hGwpwynp wikb hGs wpdwé £ dnbyghwih pwdwywlw-
swith 62qphwn gpwdhyl nupdugstipne hwdwp (6. 9):

qd. 9
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Ophlwly 2: y=x" +l
X

(UyntinnGh Grwdwh):

bdnlGyghwyh npn20wa
whpnupp (=003 0) U (0;+0)
pwqinip)nia k:

Jwyytlp dnilGyghwih uwh-

" GwObpp —oo, 0 L 400 bgpwyhh

yGwnbpni.

lim y= lim y =+,

X—>—0 X—>+0

x—>-0 x—>+0

, Nupwqpwy b wylh Gpunypn,
np x-n o-h dgwnbihu qpwdhyh dynntipp, nppwlny np 1/x—>0, waybipe
Gnunblnid &G y=x2 wwpwpnih GnunbphG: bul Gpp x—>0 (0-h

pwywlwbwswih thnpp 2nppwlwpncd), gpuwdbhyn uhunwd £ GowGybl y=1/x
hhwtppnihG (qé. 10):

hGswbu wnbulnud Glp (6. 10), wpnkh huy G0wnpygnid GO Grwdwlnt
dbp ninnywé «dwbhplbipp» L Oy wnwlgphl dnintignn nu Jup ninnywsé
«dnnp»:

Pwlh np 0-0 sh wwwnlwbnid npndwl nhpnyph, nunh qpudhyn

Oy -h htiinn hwwnnid gnilh: Lnustiny x? +l=0 hwywuwpnidp® qunlnid GGp

X
Ox -h htinn hwnowb dshwy® (-1;0) Ybwnp:
UjGnehtwnL.
1 2x -1
':2_}(——: .
Y x x

Muwpq t, np (-0;0) L (O; 1/3/5) dhowlwypbpnid - ' <0, huy
(1/3/5; +oo)-nuj ¥'>0: %w Guubwyntd t, np (—0;0) L (0; 1/%/5) dhow-
Ywjptiphg jnipupwlgnipnid dnclGyghwb Gwgnn E, huy (1/2/5;4.00)41“5‘

wdnn: IGnLlwpwp, x :1/3/5 Ytiwinp Gepph0 (nyw dhGhanth Yo L.
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xminzl/%/z’ ymin:3i/§/2:

' n ' wpyblp  dnlyghwih - Bpy-

' e ' pnpn wéwbgjwn.
3
y=24 2o X
X X
NLGLGp
5 YD =0,
! © % y'>0,
Gpp x € (—o0;— 1)U (0;+0),
y"'<0,tpp x e (=1;0):
qo. 11

Quuwnnpkb, (—o0;—1) L
(0;4+00) dhpwlwypbipnid  $nily-
ghwG nwenighly £ huly (=1;0)-nd” gnouifnp: Wlwbu np, x=-1 Ytwp
anwdhh 2ngdwl Yo k (qo. 11):

2°. UupdupinmnGbp: Npnowb nhpnyph GgpughG Yawnh 2powlywy-
pntd pnclGyghwl hbwnwgnunbihu pwn uplnp £ wjuwbu Ynsqué
«wuhdywnnunh» pwgwhwjinnedp: “fw fwwbu hunwybglnud £ $ncly-
ghwjh Jwppp wnwhuh YGwnd L, pun wyng, hGwpwynpnipinil
nwihu wnwyb] S2gnhwn nipdwgdtiine gpudhyh nbwh waytpent-
pjnLh htinwgnn §jnintinp:

Uwhdwlmd 1: y=kx+f mnpnp Gnsgmo + y= f(x),
x € (a; +0), prllyghuyh gnuphyh wuhduunnn (pbp wupdupnnn)
+00 -nLd, Lipl

lim (£ ()= (ke + £)) = 0: ()

Gpb $nilyghwl npnpqwé £ (—oo; ) thowlw)pntd, www Gneyl
4dLny uwhdwbyned £ wupdwywnnn —oo -nLy:

Uwhowlmd 2: x—c =0 mnpnl wiwlnd 66  prllhghuyp
gnuw.phlh wupdupnnun (nunnwédhq wupduunnw) x = ¢ Lbwnnd, Gpb
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lim f(x)=o0: (2)

X—>C

Lwlh np (1)-nLd x = 400, Ywnnn Ghp qnbi.

[ =G +p) _ (&_k_ﬁj=o;
X

X—>+© X X

lim

x>+

Wuuwntinhg, hwpyh weGbind, np B/x — 0, k-h hwiwp unwg-
yntd £ hbinbyw) pwGwdlp.

k= lim £

X—>+0 X

: (3)

Stnwnntny & -h wpdtpp (1)-nd” Yuinwbwip®
B = lim (f(x)~kx): )

Llwuwntbp, np tipb (3) L (4) uwhdwbGtphg nplt dGyp qnynepynth
snLtOh Jwd wGdtpe £, www dnibyghwih qpwdhypn +oo -nild wuhdw-
wnun snibh:

Unyylp ybpwpbpnid £ —oo -ntd wuphdwwnnunh gnjncpjwlp:

3hptlp, np «wuhdwywunnun» wnbpdhlp wu nwuplpwgnd kg
hwlnhwb| t Gpynt wlqwd L Gpyne nbwpenid b wyd Yuwywé t bty
hhwtippnih htin: Unwohl whqwy nw n° I1. 3.3-nud tp (g6. 13), bpp
YnnpnhOGwwnwihld wrwbgpltpp GGpYwjwgybghlt npwbu y:c/x

dnilyghush qpwdhyp” hhwtippnih wuhdwwnininltip: Puy Gpynnpn
whquwy, n®II. 4.3-n1d (g6. 18), npwtiu YuwbnGwlwh nhppntd gunlynn

b
hhwbppnih wuhdwwnnunbtp Gepywjwgdbight y = £—x ninhnbbpp:
a

3hdw, wpnbl, nw Ywpnn GGp hhdGwynpt® GOGINY wjuwnbin
inpywé uwhdwlnibbphg:

Lwfu, wnwehl nbwpntd, pwGh np lim< = 0, nLuwnh, pun uwh-
X—>00 X

dwand 1-h, y =0 ninhnp” Ox wnw(gpp, y =c¢/x hhwbippnih phip,
huly wydbh npnawyh’ hnphgnGwlwl wupdwwnn b pb —oo -nid, phi
+00 -nLu:

: {hztlp, np hnphgnlwywl mnhnGtpp nuuynd GG ptip (Qy wnwlgph GYumiwdp ptip-
Ywd) ninhnGtph Jwpph(:
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..C
hul wyh, np llng—:oo, Gawlwynid £, pun uwhdwlnid 2-h, np
xX—> x

x =0 ninpnp’” Oy wnwlgpp, nunnwaéhg wuhdwwnua t:

hGs dGpwpbipnud £ Gpypnpn nGwphl, www hhtop, np wlnOw-
Juh nhppntd iipdwd hhwtippnip unwgytig npwbu
2 2

Xy
a’> b
hwywuwpnidnd npngnn Ynp: Bwbh np wyl, wipnnontpjwip ybipg-
Jws, npnwlh $nLilyghwh gpuphy st', wyn wwindwneny hhwbppnih
ynnpnhGwwnwihG jnipwpwlsynip pwenpnnd wwpthwlyywsé 6ynenl

wnwbahb GG nhinwnpyney:
Nddwn st nbulb], ophGwy, np hhwtippnih T pwrnpnnud pGYwéd
@8jnn0 hptGhg GEpYwjwglnid £ (5) hwjwuwpnidhg «npnaynn»

®)

y==Ax’—a’, xela;+»),
a

$nilyghwih gpwdphy: GaGny (3) L (4) pwlwdlbiphg” hwonpnwpwn
gwnlncd Gap.

— xz—az 2
k=lim 4 =lym - 20,
X—>+0 X ax%+oo X a
p=lim (éxlxz ~-a’ —éxj=2 lim (\/xz—a2 —x)=
X—>+00 a a ax~>+oo
2
=2 lim—2 =0:

2 2
a > \x"—a" +x

b
Ujuwhund, y=—x nwnhnp, huwuwbu, (5) hwjwuwpniiny
a

npn2ynn hhwtppnh wuhdwwnua t:

Captingnnp hGplnipnyb Yupnn b hwdngdby, np GneyG wyn ninh-
np hhwtppnth I pwrnpnnud pGLUWé Gynnph’ (5) hwyjwuwpniihg
npnaynn

* Stu n° 11 2.2-md wuywop:
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y:—é\/)c2 -a*, xe(-o;—a],
a

dnlyghwih gpudbhyh wuhdwwnninG £ —oo -nud: bwnbih £ Gwl ogqunybi
UnnpnhGwwnwihl wnwbgpltph GUwwndwdp hhwtppnih hwdwswhne-

b

pinthg L whdhowwbu unwbwy, np y = ——x nnhnp I L IV pwenpn-
a

GEpnud wwpthwyywé gyninbph pnhwbn wuhdwunnunG k:

Oppliutly 3: y =x" Pnillighwsh gnwdhlp’ wwpwpenip, wuhduunnin
snibh: Nunnwdéhg wuhdwywununh  pwgwluwynipjniGp  wwydwbwynpwd L
Gpwlny, np $nbyghwb wokbniptp wlplnbwwn t L, hGnLbwpwp, pwjhl

ntnnh ns oh Yhwnned oo -h sh dqunnid: Lwlh np, Gul,
2

lim*— = lim x = oo,

X—>00 x X—>00
nipbdl £00 -nid k| ywpwpnp wupdwwnnnGbp sniGh:

Npwbtugh wnwwynpnipynth suntinéyh, pbt wuphdwywnunh wnlw-
Jnipjnibp hwnny £ dhwyb hhwbGppniG6phG, pGpGap $niblyghwh onp-
Gwy, nph apwdhln hhwtippny &, pwjg npp, wjnnthwlnbing, nilh L
pbp, L nLnnwdhg wuhdwwnnunGbp:

3

Opplwly 4: y = $nLllyghwyh npn20wl wnhpnepp

x—
(=00; 01U (1; +00) pwqunipyniGa t:

Lwlh np 1ir1noy =400, nwmh x=1 ninhnp qpwdhyh ninnwdhq
wuhdwyunnun L

Muwnqtlp pbip wuhdwywnnunbtph qnynpywl hwpgp:

GLaGnY (3) L (4) pwlwdélbphg” unwOnid Gap.

k= 1lim £ = lim == |~ =1,

x—>—0 x x—>—0 x x_l

B = lim (—x, - (—x)J = lim x[l - /LJ -
o x—1 x>0 x—1
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. X . .
—=——=—lim - lim =__!
X——0 x x>—0 x —] x->-o x 2

1+

x—1
(oquwgnnéytig wyl thwuwnp, np x <0 nbwpencd \/x2 = x|=—-x):

Wuwhuny, y=-x~1/2 ninhnp $niyghuyh gpwhuh wuhduywnin t
—00 -nLy:

Lnyyb duny Ywpnn GGp
gnyg wwy|, np +o0-nLd

: y=x+ 1/2 ninhnG £ qpw-
$hyh wuhdywnnun:
Cwpnibwytiny hbwnw-

qnunbip $nLlyghwl’ qunlned

Llp.
N yf_(x_ij X
O 2N
a6, 12 N 3x x—1:

T
Lywwbing, np (=00;0) L (1;3/2) dhowlwyptpnd  y' <0, hu
(3/2;+oo) -nd Y’ >0, Ggpuywglnid Gap, np $nillyghwl wnwehl tpynt
dhowlwyptiphg jntpwpwbsnipnid Gwann £, huy Gppnpnnud™ wénn: Ujnunk-
nhg htwnlnwd k, np x=3/2 ytwp GGpphG |nYwy OhGhdnwdh Ybuwn k, pln

npnLd’ Vin = —'27 ~2,6:
2
Adqwn sk wbubt, np y" -p pti (—o0;0) Showlwypniy, pbi (1;+00)-nLd
npwiwb £ Yw GwGwynid £, np wyn dhowlwjpbphg jnipwpwbsjnipned
dnclGyghwl nienighy £ (nerneghynipjwdp nunnywé £ nbwh Jup) (6. 12):

3°. Nwpwidbinpuwlwl hunfwuwnpmdGenny inpywd Ynph hbunw-
qgmuncdp: YhuinwnytGp
x=x(t),
y=y(), a<t<p,
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wwpwibnpwlwb hwjwuwpnuiGeph gnuyqp, npnbn x(2) L y(¢)
dnLbyghwltipp nhdbptagLh GG:

bt (¢,; T') < (a; ) dhowlwypnid x'(7) wéwlgjwip wwhww-
Gnud £ Gpwlp, www wynunbn x(¢) -G fupuwn dnGnunG t L, htnbwpwp,
hwlwnwnpdbih: 3wdwnpbing ¢ =#(x) hwywnwnpd $nbyghw y(¢)-h
htiin® uinwlnid Ghp y YnnpnhGwuwnh wbGihpwlwb Ywfuntdp x -hg.
y=y(t(x)) (n°VL 2.4):

Spnhtiiny  (a; £) -0 wnwGdhG dhowlwjptph, npnlghg jnipw-
pwgniph ypw x'(¢) -6 wwhwwnud £ npnawyh GawG unwGnid Gp
ynph wnipnhnd wnwbGadhb wntnGtph, npnGghg wakh dtyp hGs-np dh

dniGyghwyh qpudhy t: Un Ytpw hGwpwynpnipyncl Ghp dtinp pbipnid
Ynph hGnmwgnundwb gnpéncd Gepgpwybine Gub nhtpthghw| hwpyh

uhonglbpn:
3hptightbp, np y = y(¢(x)) $niGyghwyh wéwhgywiGhph hwdwnp
n° VIL 2.4-n10 unwgh) GOp hbunlyjw| pwGwdlbnp.

0! Y OXO-X Oy
X xr(t) X (x,(t))fﬁ
UGgGtlp ophGwybGnh:

Onpplwly 5: x =sht—t, y=cht—1, -0 <t <+00:

1 1
3hwtippnpwlwl cht=—(e +e™) L sht=—(e' —e ") Pnillghwat-
o) ushi=Lo-e)

nhG éwlnpwgt| Glp q[. VI-h ytiponid ptipdwé Jwpdnipynil 8-nud: b hwyb-
(NL8G wynunbin pdwplyqwé hwnynigyniGhtiph, GGGp Gub, np ch ¢ -0, hbnlw-
pwp L (chz—=1)-p, qnuyq $nillyghw t, huy she -G, niptdh L (shz—¢)-G,
ythwn: Yw Gwlwynd t, np ywpwdbwph ¢ L —f wpdbplbpht hwiwww-
wwufuw@nn Ynph (x(@); ¥(1)) b (x(=1); y(=1)) = (=x(1); y(¢)) Ybnbnp
Oy wnuwlgph GUwwndwdp dhdjwlg hwdwswih GG: Wawbu np, YnpG hGpp
GnyOwbtu hwdwswih E:

UjGnthtnb, pwth np x(0) = y(0) =0, YnpG whglnid t YnnpnhGuwnGb-
nh uygplwytwiny: buy chz—1>0 (¢ #0) wGhwywuwpnipynilhg (unnt-
qbi|) htwnlnd £, np YynpG pGYwé t ytpha YhuwhwppnipyniGned:
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Llwuntilp, ybppwwbu, np (f — 00) < (x — to0):

Nhatlp, wydy, wéwbgjw Gepha: NLGEOp®

x'(t)y=cht—1, V'(t)=sht:

Pwah np x'(¢) 20, pn npnud x'(¢) =0 dhwyl ¢ =0 nbwpnty, ntunh
x(¢)-G ¢-h thnthnfudwh nne wnhpniypntd wénn £ L, hbnbwpwp, hwywnwp-
4t h: Uyninbinhg Gqpwywglnid Glp, np Ynpp wdpnnonipjwdp hptiGhg Gepyw-
yuglnud Enpnwih y = p(#(x)) (x € R) Pnilyghwh gpwdhl:

Oqudtind dbpp  pipdwé
pwlwdltiphg™ qunlnud GGp.

. . , _ sht
Y cht—1
1
el 420
Yo T he—1y

3how GUwwnbhp, np £ <0

wd, np GnyGho k. x<0

q6. 13 [0 nbwpnd y! <0, huy x>0

(t>0) nbwpns y’ >0: Uw

Gawlwynd £, np y(x) = y(¢(x)) dnbyghwa (—oo; 0)-nud Gdwqgnn E, huy
(0;+00) -nLl” wdnn (6. 13):

hGs Jbipwpbipnid £ Gpypnpn wéwhgywihh, www wyb pt (—oo; 0) -nLd,
pti (0;+ 00) -nLt pwgwuwlwa t, wylwbu np, $nLblyghwl wyn dhowlw)ptiphg
Gpyncunid £, wnwGahb Yytipgwdé, gnquiynn k:
t(x))—y(¢(0 . cht-1
V() = ((0) _ o che=1_
X t—>-0sht—t

Lpwgnighs hwaytiind y'(0) = liI}lO

sht . @

=0 uwhiwGp L hwyyh weGhind  Ynph

hwiwgswihnipynilp® hwdngynid GGp, np Oy wnwlgpp I L IT pwenpnGbpnud
nGLwé §ynentiph pGnhwinip ninnwdéhg 2npwithnnG t (n° V1. 1.6):

Ophluy 6: x =tInt, y=1n—t, t€(0; +00):
t

: Uwhdwlp hwpytijhu tpynt wiqud oquytighlp Lnuyhwnwih YuGnGhg:
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Lwhu niuntdlwuhptbp Ynph Juppp wwpwdbnph thnthnfudw inphpn-
ph GgpwjhG YGwnkpned.
lim x(¢) = hmtlnt =0,

t—>+0

hrn y(t) = hn})lt—t =—00,

lim x(f) =+,  lim y(/)=0"

Ujupwlhg, wpnth, wpnn Ghp Ggpwlwglhl, np YynnpnhGwunwha Ox
L Oy wnwlgpltpp Ynph hwiwwwwnwufuwbwpwnp hnphgnbwlw b nunnw-
dhg wuhdwwnnunGtip GG.

UjGnchbiinl, Ynpl whglnid b YynnpnhGwnGbph uygplwytnng (¢ =1),
pGn npnud” nw wnwGgplbph hGwn hwwndwG dhwy Yewna E:

WG thwuwnhg, np x(¢)y(¢) =In*¢ >0 (t #1), htinlned £, np YnpG wi-
pnnontpjwdp pnGUwé E YnnpnhGwwnwyhb I L I pwrnpnltpned:

Npwnpnipjntd nupdbblp Lu Oh hGwnwppphp wnwG&dGwhwnynepjwb
Jpw: Lwlh np

1 1, 1 Int
Sl=chnc=——=—y().
(J tot t (0

1 1
—|=tln-=—tInt =—x(¢),
yu ! 0

Gowlwynud b wwpwdbwph ¢ L l/t wndbplbpht hwiwwwwnwufuwbnn Yyb-
nbpp y =-x nnnh Gluwndwdp hwiwswd G0 nwuwynpquwé: IGnbwpwnp,
te(0;1) L te(l;+) wnpdtpltbphl hwiwwwwwutuwbnn Ynph Gninbipp

wyn ntnnp GUuwndwdp dEyakYne hwdwswih GG:
UswgjwGbph hwdwp nLGEGp.

X'(t)=1+Int, O _lnt,
£

, Y@ 1-Int
Y0 T Peng

, :i[y'(t)j L _,(nt—V2)Inr+42),
dt

’ Y0 ) X0 A(lnr+1)°

X

: Uju vwhdwGGtph juuywygnipjudp wmtiu ginifu IV-h ytpend yupdnipyniGGtp 8-p b 9-p:
Yupbijh t Gul oquyt) Lnyhwwih fulnGhg:
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Swyyh wnbbny Ynph hwdwswihnipniip® vwhdwbGwihwyytlp wwnpw-
dbnph dhwyG 1< ¢ < 400 wpdbipltipny: Un wpdbtplbiph ntwpenid x'(7) >0,
htnLwpwp,  Ynph  wnwGdlwgdws  Gninp  npnawyh = p(¢(x))
(0 < x < +00) $nillghwyh qpuidphl t:

Lniébiny y)’C =0 hwjwuwpniip® quGnid GaGp.

ty=e, x,=x(t)) =x(e)=e:

Lhwunbiny, Gwl, np y. >0, tpp x€(0;e) (1<t<e) L y. <0, tipp
x € (e;+ ), tgpuluwglnid Lhp, np $nLlGlyghwb [0;e] dhpwlw)pntd wdnn
t, huy [e;+ 00)-nud” GYwgnn: UjGwtu np, X, = e Ytwnp dwpuhdnudh Yo L.

1

x() :'xmax =e, yO :ymax =—
Ubnihtinl, fe (l;eﬁ) wnpdtiplbph  ntwpnld y;’z <0, huy
te(e;+00) wndtiplbph nbwpnd 7, >0: Mw Guwlwlynd t np

O<x< \/Eeﬁ Uhowywypnid $nilyghwlb gnquynp t, huy \/Eeﬁ <Xx <400
dhowlywypnid’ nienighly: Can npnud” x, = \/Ee‘/5 yGwnp 2pedwb YGuwn E:

UGnud £ unwgywdé ndjuGtpp hhdwb Jypw nipuqét| wnwbdbwgywd
gjninp by =—x nin-
nh GYwwndwdp Yunw-
nbl  hwbiwhtG  wln-
pwnwnénd (6. 14):

UnnpnhGwwnltph
ulqplwytinp Ynph hw-
Uwswith §nntiph dhwg-
dwb yewnb £ Yw hw-
dwn wpdt wnwOabw-
hwuwndy Gyt pwGh np

v
y=x nwnhnp YnphG

uygplwytiinny  wnwp-
Jwd 2npwthnn t:

=1, nLuwnh
X=0

bhwnyt, yuptih & #-h hinthnfudwG whpnypp plgwyl tpngGhny 1/e < ¢ < 4o0: Puwyg,
GwhupGupbih £ Ynph hwiwswth §nintinG wnwGahG-wnwGdhG nhunwpyby:
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4°. Uh pwlh Grwlwinp Ynpbp: Ujuintin 4obpywywgltGp bpynt
wlhwjinny hwyjwuwpnidnyg npnynn wd plbrwihG YnnpnhGunGs-
nh hwiwlwpgnid inpwé nwuwlwl Ynptp, npnlp hGunwppppnt-
pjntG G0 Gbpyuywglnid pt Gwlwsnnulywh wnenwind, pt hpklg
Gpypwswihwlwb Ywd dGuwbhyuywb Yuwrnigqwdépnd: Un Ynptiph
dwOpwypyhwn hbwnmwgnwninidp dbp nuuplpwgh 6pwagphg nnipu L
Ujwtu np, Ypwdwpuwpdblbp Ohwb npwbg prnighy dGlyGwpw-
GnipyncGGGpny:

3

Onphliwly 7: y2 = 5 * (f}hnuLhuh* ghunhn i ywwwwniyh nbpl):

a—x

Nhnyluh Ynnihg wyu Ynph nuntibwuhpdwl wlhpwdtnnipynilp dw-

gb| £ wOwnhYy nwpwzppwlnid d6é hbinwppppnipintd wnwowgnwd, wjuwbiu
Ynsqwé, «funpwlwnnh swdwih Ypyowwwnydwb» fulnph Yuwwygnipjwdp:
funupp, puwn tnipjwl, YwnpyhGh nu pwbnbh dhengny wnpywéd dhwdnp hwwn-

Jwaohg 3/5 Gpywpnipjwl hwindwdé unwbwnt dwuhG k:

Unpp, hGswbu wnbulnud LOp (q6. 15),
Ox wnwigph GUwwdwdp hwdwswdh L

Pwbh np lim y=c0, x=2a nwnhnp gh-

x—2a
unhnh ntnnwdhg wuhdwwnun £ UnwGébwg-
: GGnd Ynpp 1T L IV pwnnpnbbpnid pGlYwéd
e} ' 2a  Bynnbipp” Yupbih £ Ywwnwnt) pt onGnnnGne-
: pjwl, pt nienighlnipjwl htitnwgnuinipntG:
Ywpbith £ wbulb] Gwb, np (0;0) Ytwnwd

q6. 15 Ox wnwlgpp Ynph Gpyne gynuntiph pGnhw-
Gnip 2npwhnnG k:

a+x

Ophtiwly 8: y* = x°* (Uinpndnhn Ywd npnpdwé dwuwywgbi):

a—Xx

: Qhnyjlw, U.p.w. 2-pn quph hny6 dwplidwnmpynu:
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S Wu YnnG k| £ Ox wnwlgph

: OYwwndwdp hwiwswih: Unnpnh-
Gwwbbph  uyqpbGwybwp  Ynph
«hwbgnigwjhl» Ybwn t: Quiu Yyp-
uwhwnppnipintlnud Ynpp npnpdned
L plnniGnud £ onwyh &L, nph qui-
qupp qunbdnd £ (—a;0) Yhwnnwd:

Up  Yhuwhwppnipjnilnid  Ynph
g)nntipp wuhdwywnnunnpbl dnunb-

qd. 16 ™ Gnud GG x = a ninnhG (q6. 16):

: Opplwly  9: (y=x*)=x
(Ungwnp Ynn):

Unpp wdpnnonipjwdp pGyws £ we Yh-
uwhwpnegyntlned (x > 0) : Unph uygplw-

Utinhg nnipu GBYnn wnwGdhG Gnuntipp

o AN (96.17) hwiwwwwnwufuwbwpwn
y=x*1+Jx) & y=x(1-x)
q6. 17 dnilyghwbtiph anwdhyabinG kG:

Uygplwytnnd Ox wnwGgpp ph dh 8jnt-
nh, pti Gjncuh 2n2wthnnG k:

Oppliuwsy 10: x° + y* = 3axy (Mhwnwh nbply):

Lwfu Gywwnthp, np x L y wGhwjnGbpp thnfuwnbinbhu hwjwuwnpne-
0p sh thnfuyned: Uw fununcd £ wyG dwuhG, np Ynpp hwdwswih £ y =Xx nipnh
GUwwndwdp (6. 18):

Lowlwybind y/x=¢" tpynt wGhwjynny
hwywuwpniihg Ywpnn GOp wOglbp Ynph
wwpwibnpwywb hwjwuwnpnedGbph.

2
xziz, yzz‘x=3at3 (t=-1):

o) 1+¢ 1+¢
Glo6ind wyG thwuwhg, np (x; ) Ytwp
\ ynph  GpUwylpny wOdbpe  hGpwlnud
uygplwybiinhg dpwh wyb nbGwpnid, Gpp
qd. 18 t—>-1 L oquytiny n°2-h (3) L (4)
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pwlwdlbphg™ qunlnid Ghp.

k=limZ=1lims=—1:
t——1 X t——1

2
f=1lim(y+x) = lim| 22+ 29| _fim3a L
t=-1 =\ 1+ 1+t >t (I4+0)(A-t+17)

. t
=3allm———=-a
>l —t+¢

- =
Wbwbu np, y =—x—a nwnpnp Ynph I L

IV pwnnpnltipnid pnGYwé Gynntiph plGnhwbncp
wuhdwywnunG t:

oppawy 11 x4 3y =a’
(Uuwnpnpn wd pwnwpl hhynghynhn):

bpbt n°IIL 2.3-nd  «unynpwlwG» ghy-
Lnhnp uwhiwOybg npwbu wbwnpd ninnh Yypw
alnpynn 2pewlwqéh  (wbhyh) npnawyhnpta
G2dwé Ybwnp hbnwghs, www wjuntn Ynph
unwgliwb ObjuwGhywG thnpp hGs wyp k:
UGwnd nhppntd wnpdwé L a  wnwynny
2nowlwaghd, huy 2ppwbwaqéh Ghpuntd”™ b wnwynny wahy:

UGhdh Jypw Gywé Ytwnh htwnwaghén, tipp wbhdp ginpdnid b (wnwlg
uwhbnt) 2ppwlwaqdh bplwylpnd, Unsund b hhwnghynpn: 96. 19-nLd

wwuwybpjwé £ wjl nbwpp, Gpp b=a/4: C0n npnud, wbhyh ypw Gpywéd
ytwp, wGhyh GuwybnwihG nhpened, Ox wnwhgph (a;0) Yt t:

Oppliudly 12: X* + y* +ax = a/x* + y* (Gwpnhnhn Ywd upnwal gho):

Uju Ynplb £ £ wwwlwbnd ghy-
LnhnGEph fudphG, dohwyl pb, wju wo-
qud, wbhyp qunGynid £ wlwnd 2now-
Gwqéhg nnipu’ ginpdbithu 2wpnibwy
wpunwplwwbu 2npwthbiny 2powlw-
ghép: Wu Ytpw uwhdwbdwé YnpG wai- -2 -a\ -a/2 O
Jwlbnid GG twhghyinhn:

Ujunbin GEpYwjwgwéd upnwdl
gh60 wnwownid b wyl nGwpndy, tpp
2nowlwgodh L wOhyh wnwyhnbbnp Q6. 20
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GpyniuG k| a/2 GG, 2powlwqéh YGGupnGp qunGynid [—%; Oj yGwinney,

huy wOhdh Ypw Gywsé Yownp, GrubbnwhG nhpendd, YnnpnhGunGph
uyqpluwybwnd t (q6. 20):

Udbiwgbtbp, np wpnhnnh hwwuwnnidp pbbrwihG YynnpnhGuwnbb-
nny (n° 1L 1.5) niGh hbwnbjw) nbupp. p =a(l—cos @) :

Ophlwly 13: p = acos3¢ (Gnwpbinp wnn):

Lwfu GUwuwntlp, np o-6, npwtiu plbnwihG wewdhn, sh YJwpnn
pwgwuwlwb (hOG: Gwnbwpwp, @-0 wbwnp £ tnhnfubp wbwhuh
nhpnipntd, npintin cos 3¢ > 0 : Quuwnnpkb, 3¢-0 whwnp b pGYws |hGh I L

IV pwnnpnGtnnud.
_%33(/,3% Y —%s(ps%,
2ﬁ—%£3(p£27r+% L %s(ps%ﬂ,
47r—%£3¢)£47r+% Yud 76 <(p<37”

Ujuwhunq unwbnid GGp @-h thnthnfudwh tptip dhowyw)p, npnGghg
Jnipwpwlgnipht hwliwwwwnwufuw-
Gnud b Gnwpbpp Jwpnh dblwywb
pbpphy (q6. 21): Unuhlniuh wwpptb-
pwywlnipynibhg htivknud £, np @ -h
hGinwqw thnthnfuntpjwl plpwgpntd
(pb npwlwh ninnnipjwip, pt pwgw-
uwlw@) Ynph plGpwghly Yownp Gnuy-
Gnipjwip YnyGnio £ php hbwnwaghén:
@GpphYlbpp  Ghonn  wwnybipbne
hwdwp wohpwdtw £ Gwb hwyyh wn-
G6p GpJws Ghpwlwyptipnid cos 3¢

dnuayghwyh dnlGnuininlnipjw plnuypp:
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Onplwly 14: p = a/gp (0 <@ <+00) (Rhwbppniwlwh quiwnwaghd):

Gpp @ -0 wakiny dquinud b +oo-h, p -G dqunid £ 0-h: Mpw wpryntl-
pnud, Ynph plGpwghy Yewp npuywb ninnnepjwip whybne wunndbing pltinh
2ncpop, wbytpe dnnbbnud £ plbnhG:

buy tpp @ -0 GJwqbiind dquinud £ 0-h, p —> 0o Mw Gowlwynid £, np

YGwnp wbybpe hbnwlnwd £ pltnhg: NunudGwuppbGind Ynpp nunnuGyynca
YnnpnhGuwwnGEph thnthnfudwb Juppp' hwGgned Gap hGunbyw hG.

oS @
X=pcosQ= — +0,
. sin
y:psm(p:a ? 5a (p—>+0):
a Ujupwlhg Ywnnn Glp Ggpuywglby, np
y =a ninhnp Ynph wuhdwunnun t:
Undti Gl G26, np @-h OJwqdwp
S anignlpug (@ < 71'/2) y-p wdnd
qd. 22 (q6. 22):

durdnk@3ntruvuen

1.  Uwuwgnigtb| GnulGnipjniGp.
1 =
arctg x + arctg— = Esgnx (x=0):
X

8nignul: UnwhdhG-wrwdhG nhunwnytp (—oo; 0) L (0; +00) dhowlw)ptinp,
oqunytip n° 1.1-nud ppdwé wannudhg, huly wjbnihbnb, hwyt) GnyGnepjwl dwiu Swuh
uwhdwGGbpp, Gpp x — o0

2. Uwwgnigtip whhwydwuwpnipyntbbbpp.
w) |arctgx—arctgy|<|x—y]| (x,y eR);

P) 1n(l+x)>x—%x2 (x>0):

3. 3twwgnuntb] y = (x* =3)e " dnLlyghwyh dnGnuiinGnip)nilp:

4.  Uwuwgnigti wGhwdwuwpnipjncbp.
x“—1<a(x-1) (x>0,0<a<l):
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8nigntl: Ibwnwagnunbp @(x) =x“ —1—a(x—1) Pnlyghwyh dnbnuinne-
pynLlp L hwauh weGky, np @(1) =0:

5. fhgne” a,b>0, huy p L g npwywh pdtpG wjlwhuhG GG, np
l_}-l =1: UwwgnLgby 3nLUo,h* wlhwywuwpnipjnilp.
p 49
1 1

anq Sﬁ_{.é:

8nignLl: Lwfunpn Jundnipjw0 ot nbnwnnbp x = a/b, o= l/p:
6. SpYwé G x,,-+,x, L y,,---,y, puting: Uywgnighi Gywingh  htnbywy
wbhwywuwnnipynilp.

., . o, 12
Zxkyks(legj (Zyij :
=1 =1 p

8nignLl: Lwfunpn JupdnipjwG oy Ytipglbi

X po Vi

p:‘]:2~ azn—, :n—:
pIE D
k=1 k=1

7. Ohgnip f-p x,-h 2npwlwipnid 7 wlqwd nhdtintiGgtih t, pln npnud*
fy(xo)z_._zf(n—l)(xo)zo‘ f(n)(xo);to:

8nuyg wwy, np Bpb 7-p qnug k, www x;-nud wnlw t tpunpbidnigd, huy

bpt 7 -p YGOw £, wyw tpunpbdnid syw:
8nignil: 3wpyh wrbkny fulnph wwjdwGGbpp® @Gy nph |nYw) pwlwdélp Ywunbih
t anpby htnlyw) wnbupny.

pf 170G ol
n! (x—x,)"

Ulnud b wnbulb, npoqnuyg 7-h nbwpentd pwlwébh we dwup x,-h thnpp

S = f(x) = (x =X

2nowlwypnid ywhwwbnd £ hp GawGp, huly GG 72 -h nGwpnud’ ng:

8. Uwuwgnighi, np tpt w=¢@(y) (yeR) Pnlyghwld wsnn k, wuw

: . 8mlq (Bwlq) (1882-1946), wlgihwgh twptiwwmhynu:
*k
Q.. Cupg (1843-1921), gipdwGwgh dwphdwwmhlnu:
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y=f(x) L w=g@(f(x)) $nillghwlbnG nLGkG GhLnyG tpunptdnidh
yGwnkpp:

9. 8nyg v, np x* (a>1), xIlnx $nbGyghwatpp (0;400) dhowluy-
pnid nienighl BG, huy x* (0<a <1) L Inx $niGlyghwlbpp” gngudnn:

10. Uwwgnigh] hGwnlbywp wGhwdwuwpnepyntGbbpp L dGYGwpwbbl npwbp
Gpypwswihnnpkl.

w) %(x“ +y“)>(x+y

J (x,y>0, x=y, a>1);

p) xlnx+yly>(x+y)ln (x,y>0, x#y):

xX+y
2
1. SpJuwé t x=t+e”’, y=2t+e_2t wwpwibnpwywl hwjwuwnpniils-
nh qnujqp:
Muwpabl, pb Wwpwitiwph thnthnfudwh hGg dhowlw)ptipnd £y -p npnp-
yntd npwtiu x -hg Ywfuqwd Inibyghw b hGnmwagnuntp wyn $niGyghwb dnbn-
nnbnipjwl nu nienighynipywb wnenidny:

12. 9hgnip y= f(x) Pnlyghwl [a;b] hwwndwénd pwdwpuwpnid L
LwqpwGdh ptinpGdh pninp wywjdwGGGnphaG:

Uwuwignigtif, np Gpt wjl fupuwin nieneghy £, www yeppwynp watph pw-
Gwalinud welw ¢ -G shwyb t (n® VIL 1.3):

13. apbp (1+x)" (neN) $naGyghwih 7 -pn Ywpgh BLynph pwqiwbnuw-
Up L wnbnwnpbiny npwbnid x=b/a, unwbw] UyntinnGh Gpywlbnwadh pw-
Gwalh (n°T. 2.9, ophGuwy 14) Gnp wwwgnyg:
14. PLLRwjhG Ynnpnhlwunbtph hwdwywpgnid wwwnybptp hGnlywp hwyjw-
uwnntdbBpny npnaygnn Ynptipp.

w) o’ =ale (quiuqui); p) p=sin4e (pwnwpbpp Junn):

15. Qbpwhh (wyGwyh Yupdweépp d npwiwgoény 2ppwl t: bpwlp Wwyt-
(Y wwwpwuwnnid GG snpunt, nph (wyGwyh Yuopqwépp b hhopny L A
pwpdnnipjwdp ninnwlyncG E: Iwywnbh £, np snpuncth wdpnipynilp qGwhwun-
ynud £ bA* dhonLpjwdp:

h°0s hwiwdwulnipjwdp wbwnp £ dwybl qbpwlp, npwbugh Gpwlhg
uinwigynn snpuncb niOG0w wnwybiwant)b wopnipync:
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16. U np ubinwGh YGGupnGhg hGs pwpépnipjwb ypw wbwp t Ywhub) b 6Yun-

pwywl (wiwp, npwbugh ubnwbh Ggpp (hGh dwpuhdw] nruwynpywé:

sin @
2

SwjinGh &, np Yanh nuwdnpdwénepynilp npnadnd £ 7 =k pwlw-

duny, npuntin @ -0 ubinwGh hwppnipjwl Ypw Swrwqujph whlydwh walncG

t, 7-p |nLuwnpniphg bnwé htnwdnpnepynibp, huly & -G° [nLuwnpgniph (nuy-
uh nudn:
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