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BCTYII

Hait6inpm edexTBHA Ta OJHOYACHO HAWOUIBLI CKiIagHa (opma 3acBOEHHS
MaTEeMaTHYHUX TUCIHUIUIIH — CaMOCTiiHa poOOTa CTyACHTa 3 TEOPETHUYHUMHU Ta
NPaKTUYHUMHU BIIOMOCTSIMH. B yMOBax JOUCTAaHIIHOTO HaBYaHHS MHUTAHHS
3a0e3neueHHs] CTYJCHTIB HOBHMM aJalTOBAaHUM HaBYaJbHUM MarepiajioM €
aKTyaJIbHHUM.

Merta nocioHuka:

- HaJaHHA CTYJECHTY MOJKJMBOCTI O3HAHOMHUTHUCH 3 OCHOBHHUMH TE€OPETUYHUMH
MUTAaHHSAMH, a 3aBJISKU BEIMKIA KUIBKOCTI PO3B'sI3aHUX MPUKIIA/IB, HABUUTHUCS
BUKOHYBATH p13H1 3aBJIaHHS CAMOCTIHHO;

- c(opmyBaTH i1 pO3BUHYTH MaTeMaTUYHE MHUCIICHHS CTYJI€HTIB, PO3BUTU Y HUX
MPaKTUYH1 HABUYKH MPU PO3B’SI3yBAHHI HECTAH/IAPTHUX 3a/a4;

- HE BHUXOJSMYM 3a PaMKH MpOrpaMu Kypcy AJId TEXHIYHUX CIHEUIaIbHOCTEM,
JOTIOMOTTH CTYJEHTaM CaMOCTIHHO BUBYUTH HOBI NPUHOMH Ta METOIU
PO3B'AI3aHHS, @ TAKOK O3HAHOMUTHUCS 3 JESIKUMU TEOPETUYHUMHU BiJIOMOCTSIMH.

HapuanpHuii MOCIOHMK  CKJIQMA€ThCS 3 TAKWUX PO3JAUINB. YHUCIOBI PSIH,
(GyHKIIOHANBHI PSAU, CTeNeHeBl psau, psau Dyp’e, 3acTtocyBaHHs psiaiB. Habip
3aBJaHb MIJABUIIEHOT CKJIQJHOCTI MPU3HAYCHUH MJIsl CTYJEHTIB, $Kl I[IKaBJIATHCS
BHIIIOI0 MaTEMAaTHKOIO 1 IParHyTh MOTJIMOUTH CBOI 3HAHHS 3 I[LOTO MPEIMETY.

1. YU CJIOBI PA M.
O3HAKMU 3BI’)KHOCTI 3HAKOCTAJIMX PAAIB

Psiu € oqHAM 3 BaXKITMBHUX PO3J1IIB MATEMAaTUYHOTO aHAII3y 1 MAlOTh IIMPOKE
3aCTOCYBAaHHS JUIsl PO3B’SA3aHHS MPUKIAIHUX 3a/ad, M0 PO3MNIAJAIOTHCA Yy HU3LI
JUCIUIUIIH TEXHIYHOTO HanpsMKy. Hemanuii BHECOK B iCTOPIiIO PO3BUTKY YHCIOBUX
psaniB 3poowmn Xau Jlepon Hamam6ep, Ortocren Jlyi Komri, Kapn ®piapix Tayc,
II‘epo Mewnroni, Morann Bepuymni, Fotdpix Binerensm JIeiGHir.

JlaTi BIAMOBiAL HA MHUTAHHS, KOJW BIIEpIIE 3’ SBUIUCA PAAM B MaTEMAaTHIl
HEMOXJIMBO. Bjke BaBWJIOHCHKI MaTEMaTHKH BMIIM CyMyBaTH apu(MeTH4Hy 1
reomeTpuyHy mnporpecii. [IoHATTS 301KHOCTI YMCIOBUX PsIiB, MaOyTh, BIEpIIE

3’sBunoch y smcti M. bepuymni mo I'. Jleii6uina Bim 7 xsitas 1713 p., me BiH



BUKOPHUCTAB BUPA3 «PO301KHUN psi». Y BIANOBIb Y JUCTI BiJ 28 yepBHs JlelOHin

BUKOPHUCTAB BUpa3 «30DKHUN psi» Mailke y CydacCHOMY CEHCI.

1.1. lesiki 3arajibHi NOHATTS

Sxwmo U, , U, ,...U, ,...—— HECKIHYEHHA YHCJIOBA [IOCI1IOBHICTb, TO BUpa3

e 0]
& +ay ..t .= .8,
)

Ha3HUBA€THCA HUCTIO6UM pﬂ@OM, a BCJIIMYHUHU u1 , u oy YJICHAMHU LBOTO PAAY.

SKI10 BC1 WICHU Py € TOAATHUMHU, TO Psii HA3UBAETHCA 3HAKOOOOAMHUM.

o0
YucmoBuid psag ay +a, +...+a, +...= Zan Ha3MBAE€ThCA 30LKHMM, SKIIO ICHY€
=1

IPaHUNS MOCHIZOBHOCTI YaCTKOBHX CyM psagy S =& +a,+..+a, 1pu

HEOOMEXKEHOMY 3pOCTaHHI HOMeEpy N, [0 TPaHMIIO HA3HBAIOTh CYMOIO PSAIYy:
limS, =S
N :

N—00
Sk1o rpaHuIls HE ICHYE, sl HA3UBAETHCA PO301KHUM.

1.2. BaacTtuBocTi psiaiB

o0

1. SAkmo B panl Zan BIJIKUHYTH CKIHUEHHY KUJIbKICTh WIEHIB, TO 1€ HE BIUIMBAE HA
n=1

301KHICTD PSTY.

o0 o0

2. SIkmmo pan Zan 36iraeThes i Mae cymy S, Tomi psf Z/Ian , Ie A — 9HCII0, TAKOX
n=1 n=1

30iraeTbcs i Mae cymy AS.

o0 o0
3. SIxkmo 36iratoTbes  pAIU Zan =35 ,an =0, TO TakoX 30iraloTbCsi pAIU
n=1 =1
o0
Y (a, £h,) iix cymu nopisHioOTE S+ 0.
n=1

o0
4. HeoOxigHa yMoBa 301KHOCTI. SIKIIO psia Zan 36iraerses, Toai lima, =0. fAkmo
n=1 Nn—oo

lim a, # 0, To Takuil psix po30iXKHUIA.
nN—o0
0

5. locTaTHi 03HAKY 30I5KHOCTI /151 3HAKOCTAJIMXUX PSAIIB Zan :
n=1



e} 0
1) O3naka nopiBHsAHHA. Hexaii MaeMo JBa 3HAKOCTATUX PSIH Zan (1)1 an (2),
n=1 n=1
npudomy a, <b, mns N >n. Tonui, sikuo psin (2) 36iraersest, To 36iraerses i psig (1).
Axmo psag (1) po3diraeTbes, To po3odiraersbes 1 psag (2).

[o'e] o0
B3arani, SKIIO iCHYIOTh PSIH Zan Ta an i axmo lim - icuye i He HOpiBHIOE
N—oo
n=1 n=1 n
HYJIIO, TO Il PSAM BEAyTh ce0e OJIHAKOBO, TOOTO, SKIIO OJWH PsJl 301ra€Thes, TO 1
JPYTU 301ra€eThCs, KO OJIUH pOo30iraeTbes, TO 1 Apyruil po3odiraeThes. Haluacriie

JUIsl TIOPIBHSIHHSI BUKOPUCTOBYETHCS y3azaibHeHuil 2apmouiunuil pao (ado psao

. . S 1 o . .
Hipixne) ZF . Le# psn 36iraerses, skmo P> 1, ta po3diraerscs y Bumagky p<1).
n=1

2) Osnaka JlamamOepa. SIKIO A1 3HAKOCTAIOTO PSIY Z a,, ICHy€ CKIH4eHHa abo

n=1
HECKIHYEHHA TPaHULIs
p <1, To psp 30iraeThes
i a,. p >1, To psg po3biraeTbes
Im—=p ) .
n—o a, 0 =1, To 03HaKa HE MPAITIOE, HIYOTO MPO 301KHICTh
IIbOTO PAJTY CKa3aTH HE MOKHA.

3) Osnaka Kouii. Slkmo a, 20 (neN) i
o <1 psn 36iraerbes
lim Q/a =, T0 < p>1 psn po3biraeTbes

n—o0
p =1 HIYOro npo 301KHICTh PSAY CKa3aTH HE MOKHA.

4) Osnaka Paa6e. fxmo a, >0 (n S N) i
p <1 psn 30iraeTscs

n—o0 an+1

: a, .
limn —1|=p, T0 { p>1 psag po3diraeTbcs

p =1 HIYOro ckazatu npo 301KHICTb Ay HE MOXKHA.

o0
5) InterpansHa o3Haka Komri. Hexaif 3a1aH0 3HaKOIOAATHNIIH AL Zan , WICHH SIKOTO
n=1

MOHOTOHHO CIIafaloTh 10 HyJis. Hexai icHye MoHOTOHHO criana dynkuis f(X) Taxa,

110 1i 3Ha4YeHHs Ipu X =N 306iraeTses 3 a,, To0to f (n) =a, . Tonl, k1o 30iraeTscs



SKIIO IEeH 1HTerpal

© 0
HEBJIAaCHUH iHTeTpas J'f(x)dx, To 30iraeThcs i psam Y a,,

1 n=1

e}
pO36iraeThest, TO posbiraeTses i psaa »_ a, .
n=1

Tunosi npuxkaaam.

[Tpuxnan 1. Cxiactu popMyity 3arajapHOro wieHa U , Ta 3HaluTH U 4 Ui

3aJaHOT'0 YHUCJIOBOI'O PALY:

Posé’azanns.

Cxianemo popMysid OKpeMo JJisi YMCeIbHUKA Ta 3HAMEHHUKA JaHUX JIPOOIB.
[TocnminoBHICTh YHCENBHUKIB 2,9,8,...CKIagac apuPpMETHIHY TPOTPECIIO 3 MEPIIIM
YICHOM 2 Ta PI3HHICI0 3, OTXE, 3 ypaxyBaHHAM (OPMYJIH 3arajabHOTO UJICHY
apudmernaHoi mporpecii a,=a,+d (n —1) maemo 2+3-(n-1) = 3n-1.
[TocminoBHICTh 3HAMEHHHKIB 3,15,75,... € Tr€OMETPUYHOIO MPOTPECIEI0 3 TIEPITUM
qjieHOM 3 Ta 3HAMEHHUKOM 5, 0TKe, 32 (hOPMYJIOI0 3arajibHOTO WIEHY T€OMETPUYHOT

— n-1 )
nporpecii b, =b,q"" =3-5"". TakuM uMHOM, 3arajbHMii 4ieH DALY 3aJA€THCS
_3n-1
(bOpMYJ'IOIO a n=— W .
Bupa3z U,,;, MOXHa oTpuMaTH 3 (POPMYJIH 3arajbHOro 4ieHa IIJIIXOM 3aMiHU

3MiHHOI N Ha N+1, oTxe,
3N +1)-1 3n+2
Ani1= 3_5(n+1)—1 - 3.5" :

1.1 414 719
+ + +...
2 25 258
Po3ze¢’azanns.
YucenbHUK IpOOY, IO MPEJICTABIISAE 3aralIbHUH WICH PSATY, CKIAAAE€THCS 3 TBOX
MHOKHHKIB, TIEPIITUH 3 IKUX € (PaKTOpiaioM WieHa apuPMETHIHOT MPOTPECii 3 ePIIUM
yjieHOM 1 Ta pi3HMIEIO 3, OTXKE, HOr0 MOXHA BHU3HAYUTH 32 (HOPMYJIOO (3n -2 )! :

2)

[TocminoBHICTh IHIIMX MHOXXHUKIB uncenbHuka 1,4,9,... Bimmosigae dopmymi nZ.

3HaMEHHUK KOXKHOTO 3 JIpo0iB € JOOYTKOM MONEpPEeIHHOT0 3HAMEHHHMKA Ta HOBOIO
MHOKHUKA, IKUW CKJIaJa€ 3 ICHYHOUUMHU apu(PMETUUHY MTPOTPECIIO 3 MEPIIUM YWICHOM
2 Ta pizHuner 3. TakuM YMHOM, TOCHTIAOBHICTH HOBUX MHOXXHHUKIB BIJIIOBIIA€
dopmym 3n—1, a Bech 3HamMeHHMK Mae Burasn 2-5-8-...-(3n—-1). Taxy
MOCTIZIOBHICTh OyZieMO Hajadl Ha3uBaTH (akTopiaibHUM J00yTKOM. OTXKe,
(hopMyJI010 3araibHOrO YJieHa Py € PIBHICTb



(3n-2)1-n?
u,= :
2-5.8-...-(3n-1)

@Bn+1)-2)-(n+1)°* (@n+1)t(n+1)°
2-5-8-...-(3n-1)-(3(n+1)-1) 2-5-8-...-(3n-1)-(3n+2)
3ayBaxkenHsi. /s dakTopiaabHOTO M0OYTKY AONUIBHO MPU MOOYAOBI hopmymn s
U,,; MIIAKPECINUTH HAsABHICTh BCIX MHOXHMKIB, SIKI BIANOBIAAIOTH MONEPEIHBOMY

Tomi U, =

YIICHY PSAy.

[Tpuknan 2. 3’sicyBaT 3a JOTIOMOTO0 O3HAYEHHS, Y Oye 301KHIM YHCIIOBUI
P, Ta 32 YMOBH ITO3UTHBHOI BIAMOBI/TI 3HAHTH CyMy PSy.

3 3 3
1) —+—+—+

2 14 98

1

3aranpHUA WIEH psAAy 3amaeTbes  Gopmylioro U, :W , OTXe,

HOCHII[OBHICTB HJAaCTKOBUX CYM Ma€ BUTIAI S = —+i+£ + ]_[e CcyMa
Y 2714 98 27 Y
3 1

N 4IeHIB TEOMETPUYHOI MPOTPECIi 3 MEPUIUM UICHOM > Ta 3HAMEHHUKOM 7> aKa

OOYHUCITIOETHCS 32 IOOMOT010 (hOPMYITH

) =
1-q 1 1 4 7
7
- 7 n") 7 . . 7

Tomi limS, =lim—|1-| = = —, OTXKe, psA 30iraeThCs, a Horo cyma S = —

N—o0 N—>o0 7 4 4
2) 3 + 8 + 13 +

2 2 2

. 5n-2 : :
BaranbHUN WieH psAAy Mae BUrsL U, = i , OT)KE, ITOCIIiIOBHICTE

YAaCTUHHUX CYM OOUYHUCITIOETHCS 32 (POpMYIIOI0

Sn:§+§+E+...+5n 2 l(3 8+13+...+(5n-2)).
2 2 2 2 2

Bupas (3+8+13+...+(5n—2))— cyma n unenis apudmerHuHOi IpOrpecii 3

MEePIINM YJICHOM Ta 3HAMEHHHUKOM 5, OTXKE,

3
g -1 (2a1+dn -1) j 1(2 3+5(n-1) n)_5n2+n
"2 2 4




. . 5n®+n :
Toxi limS, = lim ————=o0 , T06TO0 psizt € pO30IKHKM.

N—o0 N—o0

[Tpukman 3. 3’sacyBaTu 3a IONMIOMOTOI O3HAK 301’KHOCTI, YU Oy/1e 301KHUM
YHCJIIOBUM PSI.

1) 3 7 11
2 12 22
Po3se’sa3anns.
4n 1 .
3aranbHui WieH psay 3aaaeTrbes popmyoro U 10 3 . lle HenpaBuILHUN

palioHaJbHUKM JIpi0 (CTENiHb YHCEIbHUKA TOPIBHIOE CTEIICHIO 3HAMEHHHUKA), OTXKE,
JOLLIBFHO CKOPUCTATUCS HEOOX1THOIO YMOBOIO 301KHOCTI.

: . 4n-1 2
limu, = lim ——==—%0 . 3a HCOOXiTHOIO YMOBOIO 301’KHOCTI PsiJT
n—>o0 n»o10n-8 5
PO30IraeThes.
2) 7n +9n

ETE

P036 A3AHHA.

) ) ) 5
Cremninp uncenpHuka K =2 Oinplunii 3a CTEMiHb 3HAMEHHUKA S = § , OTKE,

JOLIJIBHO CKOPUCTATHUCS HEOOX1AHOO YMOBOIO 301)KHOCTI.

' i 7n®+5n .
limu, = nﬂlﬁ =00 #0 . Psn po36iraerscs.
n°+5

3) i cos(2n-1).

Po3ze’a3anus.

limu, = limcos(2n —1) He icHye, OTXke, 32 HEOOX1HOIO YMOBOO 301KHOCTI
N—o0 N—o0

psa po30IraeThesl.

* n-2
4 — =
) nz_15n5+7

Po3ze¢’azanns.
3arafibHUMl  4jeH psAAy € MpaBWIbLHUM pallioHadbHUM Japooom.(Creminb
yrceabHuka K =1 MeHmmi 3a cTemiHb 3HaMeHHHKa S=D5). Takuii psag MoxHa
JOCIIKYBaTH 3a O3HAKOIO HOpiBHHHH}I y rpannuHid ¢opmi. ObepeMo psa st

& 1
nopiBHsHHS: b, = Z Z =1 = . — - Lei psix HasuBaetbest psinom Jlipixie, Ta
n= 1n n=1M n=1

€ 30DxHUM (TIOKa3HUK cTenieHs P =4>1) . Omxke,




n-2 1 n-2 n 1
I|m "= |im——:="=lim————==%0;.
n>o ) n>25n° 7 N nﬁan +7 1 5
* n-2
3F1I[HO 3 I’paHI/I‘-IHOIO O3HaAKOIO HOplBHSIHH}I I[OCJIII[)KyBaHI/II/I prI[ 2—5 7
—1oNn" +

TaAKOX € 3015KHUM.
5) ZSin(ﬂ/\/ﬁ).
n=1
Pozeé’azanus.

Obepemo 1ist MOPIBHIHHS 3 33JaHUM PSAOM PSIIT Zl/ Jn , sxnit € psaaoM
n=1

, 10 pO30IraeThbesi, OCKIIBKU p = > <1.

Tomi, 3riTHO 3 03HAKOIO MOPIBHSHHS B TPAaHUYHIN (opMi :

a, : Sln!ﬂ/\/—P sinx

Ilm lim =7 #0,0 opuctana o a lim =1
lim- lim ]7/\/_ (BuKOpHCTaHa GopMyIT lim — )

JICTaHEMO, IO PSI Zsin(ﬁ/ Jn ) TaKO0XX p030IraeThes.
n=1

Po3ze’a3anus.
1

2" In

BUKOHaHa. Bi3pbMeMO 3py4yHUU I MOPIBHSAHHS 3 JaHUM  psil ZT . Maemo

OCKIIBKU IIPU 1 —> © @, = — 0, TO HeoOxigHa yMoBa 301KHOCTI

1 1 1 1 i 1
=——,b,=—F, <—=, 10010 a,<b, . Pax > b => —— posbiraerscs,
2n\/ﬁ n \/ﬁ 2,1\/; \/Z n n nz_:l Z\/ﬁ p

o0
TOMY HE BU3HAYa€ MOBEIIHKY MOYaTKOBOro psay. Lle o3navae, mwo psag Y b, =D ——
n=1 n=1

o0
BUOPAHU IS OPIBHSAHHS HEBAAIO0. PO3NIsIHEMO THIIMH Pt Y ¢, = Zl/ 2" . Unenn
n=1
n=1

1ILOTO PSJy YTBOPIOKOTH HECKIHYEHHO CTaIHy TeOMeTpHUHy nporpeciio (g =1/2 <1),

psn D¢, 36iraeThes. BHacninok HepiBHOCTI <— i3 36bkHOCTI psiay ».c,

1
il 2"\JIn 2" n=1

BHUIIJIMBAE, 110 MOYaTKOBUM paa Z

TeX 30IraeThbes.

1
N



7 i 3/5n% +1
(2n+7)3n-1)
Pozs’azanus.
CxopucTaeMOoCsi TPaHUYHOIO 03HAKOIO MOPIBHIHHS . OOepeMo AOTMOMIXKHUHN Pl
S * 1 .. ) )
b, = ZW = ZT, akuid € psgom [ipixie Ta € 301KHUM, OCKIJTBKH MOKa3HUK
n=1N

n=1 nA

4
CTyHEHs P = 3 >1.

_a, . n?2+1 1. P2+l n2 35 _
lim —= = lim : = lim . = # 0;00.
ool noe(2n+7)3n-1) % o= (2n+7)3n-1) 1 6

= 3/5n% +1

3Fi,Z[HO 3 AHUYHOK O3HAKOIO ITO iBHfIHHH A1
P P P o s 7Y3n -1)

TaKO0X 301raeThCs.

2 1
8 arct ——.
) nz—l ) Vn®+7

Po3zé’sazanns.

3aranpbHUN YiIEH ATy MICTHTh apKTaHT€HC HECKIHYEHHO MaJIoTO apryMEHTY,
OT3Ke€, 3a JIONOMOT0I0 TPAHUYHOI 03HAKH MTOPIBHSHHS MOKHA IIIOHAWMEHIIIE 030y THCS
o0epHEeHO1 TpUroHOMETPUYHOI PyHKIIIT. OO6epeMo psij 1 MOPIBHIHHS. 32 TEOPEMOIO
PO €KBIBAJIEHTHICTh HECKIYEHHO MAJIUX (PYHKIIA MaeMO:

1 1 1
arctg ~ ~ :
[TopiBHSIEMO TOCHIIKYBaHUN P 3 y3araIbHEHUM FapMOHIMHUM psIIOM

1

0
z —7 » KU € pO301KHUM, OCKLIBKU MOKA3HUK CTEMEHs P = Z <1.

n=ln 4

Iimﬁ: lim arctg =1#0;00.

11
n—co bn n—oo 4/n3 +7 ' n%

3riJIHO 3 TPAHUYHOIO O3HAKOIO MOPIBHAHHS TOCHIIKYBAHUN PsijT

> 1
ZarCtgﬁ TaKOXK PO30iracThes.
=1 n"+7

2 In(2n+1)

9 2—

n=1 n
CxopuCTaEMOCS TUM, IO JJI IOCUTh BEJIMKUX 3HAYECHb 3MIHHOT JIorapudm
cTerneHeBoi GyHKIIT Oy1e MEHIITUM 3a Oy/b-sIKUN JOJTaTHUHN CTEIiHb.
In(2n+1)<n;
In(2n +1) _n_1

n n* n®’



0

Pan 2—3 301raeThCs, OCKUIBKHU ITOKA3HUK CTEIeHs P =3 >1, oTxke, 3riIHO

= In(2n+1)
O3HaKHu HOplBHHHHfI paa 2—4
n=1

= log, (n% +7
10 A_)
) nz—:l n?

Ckopucraemocsi TUM (akToM, MO JUIsl JIOCUTh BEIUMKHUX 3HAY€Hb 3MIHHOI
jorapudm crerneHeBoi GyHKIlT Oyae OUIBIINM 3a OJUHUIIIO.

TakoXx Oyjie 301KHHUM.

Iogz(n2 + 7)>1;
In(h?+7) 1
2 > 27
7O
: . 2 :
Psn z po361raeTLc;1, OCKIJIBKH MOKa3HHK CTeNeHs P = — <1, oTke, 3rigHO
n=1 n 3
. = log, (n® +7 .
3 03HAKOIO TIOPIBHAHHS PSI Y 3 TaKOX OyJie pO301KHUM.
n=1 n
3ayBaxenHns. ko norapudmiyHa (QyHKIS PO3TAlIOBAHA Y 3HAMEHHUKY, JUIS ii
1
OLIIHIOBaHHS JIOLIBHO CKOPUCTATHUCS HEPIBHICTIO — < nn <1.
n nn
z2n+5
11) > —.
n=1 3

Pose’azanns.
Jlo 3aranpHOrO 4jeHa psay BXOAUTh MOKa3HUKOBA (PYHKIIA, TOMY
BUKOPHUCTY€EMO 03HaKy Jlamambepa.
_2n+5 _2(n+1)+5 2n+7
n _3—n ! an o 3n+1 o 3n+1 '
Qnya 2047 2n+5 . 2n+7 3" 1Ii 2n+7 1

D=Ilim = lim : =lim
n—o @ N—>o0 3n+1 3" N—»o0 3”+1 2n+5 3n5x2n+5 3

3a o3Hakoro JlanambOepa psi 30iraeThesl.

12) E+1+ > +....
2 25 2:5.8
Po3ze¢’azanns.
[ToOynyemo ¢opmyny 3araqpHOro ujeHa psny. YucenbHUKH ApoOiB €
dakropiamamu yucen 1, 3,5,..., sKi cki1anaTh apuMETHIHY MPOTPECIIO 3 MEPIIUM

uyjgeHoM 1 Ta pizHuIeo 2, To0To BiamoBigarote dopmyi a, =2n—1. 3HamMeHHUKH
po0iB € GakTOpiAIbHUMHU JOOYTKaMU, OCTAaHHI MHOKHHUKH SIKMX OOYUCITIOIOTHCS 3a



(2n-1)!

dopmynoro 3n—1. Toai 3aranbHUl YWIEH psiAy Ma€ BUTISA &, =

~2.5.8-...-(3n-1)
Y 1pOoMy BUNAJKY TaKOXK JOLJILHO CKOPUCTATHUCS O3HAKOIO I[anaM6epa.
N (2(n+1)-1)! B (2n+1)!
"t 2.5.8....-(3n-1)-(3(h+1)-1) 2-5-8-...-(3n-1)-(3n+2)
D = lim 2™ _ fim (2n+1)! : 2n-1r
n>o @, n>x2.5.8....-(3n-1)3n+2) 2-5-8-...-(3n-1)
' (2n-1)!-2n-(2n+1) 2.5-8-...-(3n-1) . 2n-(2n+1)
=1m . =l1lMm——— =00,
o 2.5-8-...-(3n-1)3n+2) (2n-1)! oo 3N+ 2

3a o3Hakoro Jlamambepa psix po30iraeTbes.
i .1
13) > arcsin —.
n=1 n!
Posé’azanns.
3aranpHUl WIEH psay MICTUTh (akTopian, OTKe, 3aCTOCYEMO O3HAaKy
JlanamGepa.
= arcsin ———.
1
" (n+1)!
CKOpHUCTYEMOCH TEOPEMOIO TIPO EKBIBAJIGHTHICTh HECKIHUCHHO MajuX (DYHKITIN:
arcsin X ~ x mpu X —>0 .

.1
a,=arcsin— , a
nl!

o Ang i 1 1 ) 1 1 ] n!
D=1Iim = lim arcsin rarcsin— = lim —=lim—=
oo @, o (n+1)! n! nss(n+1)! n! nse(n+1)!
! i 1
= lim =lim——=0<1

3a o3nakoro Jlanmambepa psiz 30iraeThesl.

14) S 2-4-6-...2n .
+1-3-5-...-(2n-1)

Pose’azanns.

3aranbHUi YiI€H pAly MICTUTh (pakTopialibHl AOOYTKH, TOMY CKOPHUCTAEMOCS

o3Hakor Jlamambepa:

2-4-6-...2n 2:4-6-...2n(2(n+1))
135, (2n-1) OrtT |
-3-5-...-(2n-1) 1-3-5-...-(2n-1)(2(n +1) -1
a .4.6. .3.6- _
D= lim 2 i 2:4-6-..2n(2(n+1)  1.3:6-...(2n-1) _,
"o 8, nowl-3-5-..-(2n=-1)2(N+1)-1) 2-4-6-...-2n

Cnpoba BuxkopucTaTu o3Haky Jlamambepa 11st JOCHIIKEHHS HAJaHOTO PSy He
nana pe3ynbTaTty. Po310’eMo 3araabHuil YaeH psaay Ha MHOKHUKHU:



2-4-6-...2n 2 46 2n

[TomiTHIMO, 1110 KOXKEH 3 MHOKHHUKIB OyJ1¢ OLIBIINM 3a OJIMHUITIO, OTXKE,
2n

on-1

CIIPaBIKy€EThCS HEPIBHICTD A, >

. 2n ) . ) .
Pan 22—1 Oyne po3ODKHMM 3a HEOOXITHOK YMOBOKO 301KHOCTI
n=14N—

.2n ) ) ) ) .
(Ilm 1:17&0) , TOJl, 3T1IHO 3 O3HAKOI MOPIBHSIHHSA, JOCIIKYBaHUU P
n—o0 n-—
2:4-6-...2n )
TaKoXX Oyjie po301>KHUM.
5-..-(2n-1)

21-3-5-...-(2n-1)

7 Y .

na 2:4-6-...2n
Po3zé’sazanns.
Sk 1y nonepeqHboMy pHUKIIaIl, o3Haka JlanamOepa npusBeie 10 pe3yiabTaTy
D =1. 3HOBY CKOPUCTAEMOCS O3HAKOIO MOPIBHSAHHS.
! _1-3-5-...-(2n—1)_1 357 2n-1 1

n 2.4.6-...2n 246 " 2n-2 2n°
. 5 .3 5 on-1 _. .
HGFKO IIOMITUTH, IO KOXHHHU 3 MHOXHHKIB —, Z, 2 2 61JII>IHI/II/I 3a
n_
OJIUHUIIIO.

: 1 . - :
Tom a, > on TapMOHIYHMIA st ), — pO30iraeThes, OTKE, 32 O3HAKOIO
n=1

: 21-3-5-...-(2n-1)
MOP1BHSHHS psL E
S 2-4-6-..2n

18) i(?n +1j” |

n=1 2n + 5
Po3ze’azanus.

3aranbHui WIEH SOy € CTENEHEBO-TIOKa3HUKOBOIO (DYHKIIIEI0, OTKE, MOYKHA
CKOPHUCTaTHCS paJMKaJIbHOO 03HaKkoro Komri.

n
. . n+1\" _ Tn+1 7
K=Ilimn/a, = lim = lim =—>1
nowo V" n»w{(2n+5j } n>x2n+5 2

3a paaukaabHOI0 03HaKor Kot psag po3odiraerscs.

TaKOX OyJ1e pO301KHUM.

19) Y

min?(n+1)
Po3zé’azanus.



CKOpI/ICTa€MOCH pPadIruKaJIbHOKX O3HAKOIO Komi .

A
- =ty | Mg ()0

3a paaukanbHOIO 03HaKOI0 Ko psijg 30iraeTbes.

20) i (n+1jn

Po3zé’azanns.
CxkopucraeMocs paaukaibHO0 03Hakoto Kot . [Tpu o6uncnenni K

X—>©

. 1)"
BUKOPHUCTAEMO JIPYTy BAXKIUBY TpaHUIto |im (1+ —J =e.
X

— na1)" g n+1\"
K:I-III = -III —_— = -III — = .
nl—>oon an rlll—>oo( n j rI1I—>00( n j €>1

3a pagukaabHOI0 03HaKo0 Ko psii po3biraerbes.

21) il (L) B

n+1
Posé’azanns.
Cripo6a BUKOpHCTATH pauKaibHy 03HaKy Kot npussee no pesyiasraty K =1
. CxopuctraeMocs He0OOX1THOIO YMOBOIO 301’KHOCTI.
n
. . n 1
limu, = lim (—] ==—#0.

n—o0 noo\ N+1

Psn po3biraerbcs.

22) Z— , I p — JeSKe CTaJle YUCIIO.
n=1 n’

Jnst 1OCHIAKEeHHST TaHOTO Psay BUKOPHUCTAEMO IHTErpalibHy o3Haky Komii.
®yukmist f (X) BIAMIYKY€THCS MPOCTO: JOCTATHLO B 3arajlbHOMY WICHI Py 3aMiHUTH

n Ha x, T06T0 U(X)=1/X” Id—);, a>0.
X
a

Po3é's3anns. Po3riastHeMo Tpu BUIAKU:

00 b b -p+l b
1) p>1,mom [ = tim[ %X = lim [xPdx = lim b__1 |
axp b—)ooaxp b—)ooa b—)oo—p+l‘a _p+]_

. —p+1 -p+l 1 i L 1 5
T (B e 1




Tak sk Pp>1, o p-1>0 1 le_l—>0 npu b —>oo. Takum unnom mpu  p>1

o0
. X . . .
IHTCTpal .[_p 30iraeTocd 1 AOP1BHIOE
X
a

(p-2)a"™
C2dx . Pdx B _x P b 1
2) p<1,Toni I—=|Im — =1lim [ x Pdx = lim | = X
axp b—>ooaxp b—o0 b—>oo_p+]_‘a -p+1
% Iim(b‘IO+1 —a‘p+1)= 0,
b—w
. _p+1 . OodX
Tak sk P<l, 0 —p+1>01ib —> 00 mpu b —> 0o. TakuM YHHOM IHTETpa —
X
a
po30iraeTbes.
c2dx . Sdx . Bdx b
3) p =1, Toxi j—:llm —=lim [—= = limInx| :Ilm(lnb—lna\):oo.
xP  bow? xP bow? X bow a bow
a a a

[Ipu p =1 iaTerpan I —§ po30iraerbcs.
X
a

0]
Takum 4MHOM, Pl BUTTISALY Zn—p 30iraeTecs Ipu p > 1 Ta po30iraerbes, AKI0 p <
n=1

1.

% 1
nzzn\/ln n

Po3zé’azanus.

23)

3araapHUN YIEH Py 3aJA€ThC 3a JonoMOoro GpyHkii f (X) = s

1
x~/Inx
GyHKITIS HEMepepBHOTO apTyMEHTY Ui X > 2 HaOyBa€ J0/aTHUX 3HAYEHB Ta €
cnagHor. OOYMCAMMO HEBJIACHUM 1HTErpall MEPIIOro poay Bif 1€l GyHKUIT Ta
CKOPHCTAEMOCS 1HTErpalibHOIO 03Hakoro Kori.

:{Inx=t,%=dt,
X

T dx Iimf dx _
> xJInx  Ao+ey x/Inx
'Irr'é:z lim (/in -In2)=co.

P— + o

Xx=2,t=In2
x=p,t=Ing

= lim 2t

f—>+ o

[aTerpan € po301>XKHUM, OTXKE, Pl TAKOK PO30ITAETHCS.
[Tpuknazn 4. 3HaiiTu cymy psay, SKIIO BOHA ICHYE.

1)i(x/n—2—2\/n+1+x/ﬁ).

Po3ze’s3anns.
3aranbHUN YICH MOCIII0BHOCTI YACTKOBUX CYM DSy Ma€ BUTJISI



:(\/5—2\/§+\/i)+(\/1—2\/§+\/§)+(\/§—2\/Z+\/§)+
+(\/5—2\/§+\/Z)+...+(\/ﬁ—2\/n—1+Jn—2)+(ﬁ—2\/ﬁ+\/ﬁ)+
+(\/n+2—2\/n+1+\/ﬁ):1—\/§+\/n+2—\/n+1.

Buaiizemo lim S, = 1im (1-v2 +/n+2-n+1)={oo—co} =

N—o0 N—o0

= (I[OMHO)KGMO 1 MOIJIEMO IBa OCTaHHI JOJAHKH Ha 1X cwy) =

. {1_\/§+(\/n+2 —Jn+1)(Jn+2 +\/n+1)J:

m—o0 Jn+2++n+1

im(1-v2+ 0270 (B L _1-2.
( J

n—>a0 Jn+2+n+1) now Jn+2++/n+1

1 1
2) —+—+..+ +
1-4 4. 7 (3n—2)(3n+1)
Posé’sa3anns.
3arajJpbHHui YIeH HOCJIiI[OBHOCTi YaCTKOBHUX CYM POy Ma€ BUITIAO:
1 1 1
=+ ——+..+ .
"T14 a7 (3n-2)(3n+1)
1

Koxxanit noganok € pallioHaILHUM JPOO0OM, SIKUH MOKHA PO3KIIACTH

(3n—2)(3n+1)
Ha CyMy MPOCTIIIMX palliOHATBLHUX JIPOOiIB 32 METOJAOM HEBU3HAUYCHHUX KOE(]III€HTIB,

a caMe.
1 A B A(3n+1)+B(3n-2)

(3n—2)(3n +1) 3n—2 30+l (3n—2)(3n+1)
=1= A(3n +1) + B(3n — 2). L5 piBHICTH Oy/ie TOTOXHICTIO, SKIO KOSDIIIEHTH TPH

N 1 BUIbHI WICHH 3J1iBa 1 cripaBa OyAyTh OJIHAKOBI, TOOTO MOJIYYMMO CUCTEMY PiBHSHb
1Tt 3HaXokeHHsT A 1 B.

B 1
3D+3B=0 -~ 3’
A-2B=1 = 1
_ Al
3
1 1

. 3 3 1( 1 1 j

TOJ1 = — — _ )
(3h—2)(3n+1) 3n-2 3n+2 3\3n-2 3n+l
) 1 1 1
3Bincu S, = + + +..+ _
1.4 4.7 710 7 (3n-2)(3n+1)



1 1 1.1 1 1 1 1 Ly, 1
37 4 4 7 0 " "3n_5 3n_2 3n-2 3n+l) 3. 3nil

1
7
Toai limS, = lim = (1

nN—o0 N—o0

) 1
3n+1) 3

[Ipukman 5. Po3rinsHemo nBa psiau 3 HEBIJI' €EMHUMU YWICHAMHU Z a, an , SIK1
n=1

posbiratoteca. 1llo MoXkHA cKazaTH Tpo 30DKHICTH pAMIB:  a) Zmln(an b

6) > _max(a,,b,)?
n=1

Po3se’a3anus.

a) min(a,,b,)<b,, min(a,,b,)<

SIKIO PsiA 3 GLMBIIMMH WIEHAMH Po30iraeThes, T0 psit » min(a,,b, ) Moxe 36iraTucs
n=1
1 MOKe po30iratucs.

o0
0) Zmax(an,bn)zbn 1 max(an,bn)zan, SKIIO PSAA 3 MCHIIUMH YJICHAMH

PO3BIra€ThCs, TO 3riIHO 3 03HAKOKO MOPIBHAHHA 1 psix » max(a,,b,) posbiraeTscs.
n=1

[0
[Tpukman 6. Po3rasHeMo JBa YMCIOBHX pAna Za Zb , 1[0 30iraloThCs.
-1

(e8] (e 0]
Josectn, mo 36iratoteest it paxn »_(a,b,), > (a, +b,) z ‘a ‘
n=1 n=1
Po3zé’sizanns.
JloBezieMo HEpIBHICTD i1 Oyb SKuX uncen a i b.

(la-|p|)’ > 0=> a? +b? 22|a||b|=|ab|<%(a2 +b?).

o0 o0
Axmo psagu Zaﬁ 1 Zbﬁ 30iraroTbcs, TO 30iraeTbcs psia  (3a BIACTUBICTIO 3)
n=1 n=1
o0
1
Z—(a2 +b? )
2

n=1



o0
PosruisiHeMo st Y |ayby| - Bin sHakozonatHuit. Mu gosemy, mo |a,b,| <aj +b?
n=1

0

, TOJi 3a O3HAKOIO TOPIBHSHHS DA Z(aﬁ +b§) 36iraeThes, TO 36iraeThest i psn
n=1

o0 o0 2

>’ |asb, |- Tenep nosenemo, mo psix > (a, +b,)” 36iraerscs.

n=1 n=1

(a,+b,)’ =a2+2b,a, +bZ <a?+b? +2|ba,|.

o0 o0
Tenep po3risiHeMo psif Zaﬁ + br? + Z‘bnan‘ — BIH 301ra€ThCsi, OCKIIBKU PN Zaﬁ ,

n=1 n=1
ibﬁ, i‘bnan‘ 30iraroThCsi, TOZAI 3a O3HAKOIO IIOPIBHSAHHA DAL i(an +b, )2 _
n=1 n=1
301raeThesl.
3] fexaii b =L lan| \
T .H b, = b.a,|=
erep po3rISHEMO Pl Z:; - Hexait by =, , Toxi [b,a,|="—", a psx Za

Ta Z— 36iratoThCs 1 psjI Z‘a b ‘_Z‘a o

n=1 N n=1 = N
3aBaaHHA ISl CAMOCTIiHOI po0oTH

3’sicyBaTH 3a JI0MOMOTOI0 O3HAYEHHS, YK Oy 301KHIUM YUCIIOBUHN Psijl, Ta 32
YMOBH MO3UTHUBHOI BIJIIOBI/l 3HAUTH CYMY PSY.

1 4 7 1.1 .83 V13-V8 18-413
37373 2 Y3ty g B T B Vs i

3’sicyBaTH 3a JI0MOMOT0I0 03HAK 301)KHOCTI, 4H Oyje 301>KHIUM YHUCITIOBUH PSII.

© _ w0 N2 ©

4. nZﬂ:SJré 5. Ej% 6. nZﬂsing

7. r]Z::larctgn3 8. nZ::l(—l)”i/ﬁ 9. %+%+%+...
10 ggnnill t §5niﬁ+7 12 §(2n+nl;(§n—l)
13. nésin;;il‘l 14, é% 15, n:In *(2n+1)
16. %+§+9+ 17 2 > 8

. + + +
1 4 9 1-4/3 8-4/4 2746



) 0 arctgn
18, 3 Yinn 9. YA 20 —t . t 1,
no2 N no1 N°+1 2In°2 3In°3 4In°4
00 n 0 n o0
21, 32 22. > 23, 3 N3
i’ +1 =1.3-5-...-(2n-1) =(2n-1)!
0 | |
24, Stg— 25, 2,2,10, 26, 1,3t S
n=1 3" 1 3 9 1 1-4 1-4.7
: 1 1 &
27. arcsinl+arcsin— +arcsin —+... 28. Z
2! 3! (n+1)

2" 2 3

29. 3= 30. Y 3 3
n:1(5nr;l-3) n:l(ns:lj (

Binnosini.

2n+7j
3n+1

1. Pos0iraerncsa. 2. 30iraeTecsi, S = E . 3. 30iraeTecsa, S= i . 4.3a
4 J3

HEOOX1THOIO YMOBOIO pO30IraeThes . 9. 32 HEOOXITHOIO YMOBOIO pO30ITra€ThC .

6. 3a HEOOX1THOIO YMOBOIO PO30iraeThcs . /. 3a HEOOX1THOIO YMOBOIO PO30IraeThes .
8. 3a HeoOX1AHOIO YMOBOIO po30iraerbes . 9. 3a HE0OX1JHOI YMOBOIO PO30IraeThes .
10. 3a rpaHUYHOIO O3HAKOIO MOPIBHAHHS po30iraerbes. 11. 3a rpaHUYHOIO O3HAKOIO
MOpiBHSHHA 30iraeTbes. 12. 3a rpaHUYHOIO O3HAKOIO TOPIBHSHHS PO30IraeThesl.

13. 3a rpaHUYHOIO 03HAKOIO MOPIBHAHHS 30iraeThes. 14. 3a 03HAKOIO MOPIBHAHHS
po36iraetbest.  15. 3a 03HaKO¥O MOPIBHAHHS 30iracThcs. 16. 3a TpaHUYHOIO
O3HAKOIO MOPIBHAHHS po30iraeTbesi. 17. 3a TpaHUYHOIO O3HAKOIO MOPIBHAHHS
30iraeTecs. 18. 3a inTerpansHoIo 03Hakor Komri psg po3biraetses. 19. 3a
iHTerpanpHoIo o3Hakor Komr ps 36iraerbest.  20. 3a inTerpanbHOI0 03HaKor0 Korri
psn 30iraerbes. 21, 3a o3Hakoro Jlamambepa psim po3oiraerbes. 22. 3a 03HAKOIO
Hamambepa psin 36iraetbes. 23. 3a o3Hakoro Jamambepa psin 30iraetbes. 24. 3a
o3Hakoro [lamambOepa psi 30iraeTbes.  25. 3a o3Hakoro JlanamOepa psi 30iraeThesl.
26. 3a o3Hakoro Jamambepa psan po3biraetses. 27. 3a o3Hakoro Jlamambepa psif
30iraeTecs. 28. 3a panukanbHOIO o3Hakoro Kot psin 36iraetecs. 29. 3a
pagukanbHOIO 03HaKor0 Ko ps 36iraerscs.  30. 3a pagukanbHOI0 03HaKow0 Korri
psin posoiraetses.  31. 3a panukanbHOIO 03HaKOI0 Kot psi 306iraersbes.

3aoaui nioeuueHoi CK1aoHocmi.
[Tpuknax 1. [doBectu, mo psaa oOepHEHOI uieHam apu(MeTHYHOI mporpecii

pPO30Ira€eThes.
Pozé’azanus.



Posrnsaemo psin uucen aesikoi apuMETHYHOI MpOrpecii 3a BIACTUBOCTIO

a,,a,+d,a, +2d, a1+3d,...,al+d(n—1), a, +dn. Psn, YTBOPEHUI
o0

00epHEHUMH YICHAMU apu(PMETHYHOI IIPOrpecii, Mae BUTJISL a +rdn -
n=1

3acTocyeMo iHTerpayibHy 03Haky Koiiri.
0 A 1 A
dx = lim dx:Hm§h¢%+d4 =0,

1 &y Hdx Aoy 3y +dX A-300 .

[aTerpan po3diraeTbes, TO 1 P po30iraeThes.

[Mpuknan 2. Jlochiautu 301KHICTH PATY

> (V2-¥2)(V2-¥2)..(\2-242).
n=1

Posé’azanns.
3actocyemo o3Haky JlanambGepa.

i (2-32)(2-%2).(2-=¥2)(V2-*92)
R B B) (BB

1
— lim (\/§_Z”+§/§) — lim {\/E_ 22n+3J -2-1<1= psz 30iraeTnes.

nN—o0 N—o0

% 2
. .. n
[Tpuknazn 3. Jlocniautu 301KHICTb pATY Z

—.
— 1
i
n
Poszé’azannus.

3aranpHUi 4J€H psy MICTUTh CTENEHEBO-MOKA3HUKOBY (YHKIII0, TOMY

3aCTOCYyEMO paauKkanbHy o3Haky Ko, K = r!I_)n;:l/an = r!!:go —=lim 7=

n N—o0 2 -

2+— n

n
2 2 2 2
. — . Innn . —Inn lime "
=4 o0uncaumMo lim N" = lim e =lime" =g~ = (3acTocyeMO TpaBUIIO
N—o0 N—o0 N—o0

_ lime2 1 _
Jlonitans) = em* =e° =1} = >< 1= psn 36iraeThes.



o0
[Mpuknan 4. Jlocniautu 301KHICTH PATY Z—n
_ 1
n=1 na =
n
Po3se’sa3anns.

[TepeBiprMO, YU BUKOHY€ETHCSI HEOOX1/THA O3HAKa 301>KHOCT] YNCIOBUX PAIIB.

1 1 1 1
n+ n n n N n
n -nn . n -nn l n -nn

. n n . A

|Im—n=|lm—n= —= — =
N—o0 1 n—o0 1 n—o0 1 nN—o0 n 1
(n+) (n+) (n(1+2jj n (n+2)
n n n n
1

) nn .
= |Im —n = {06‘II/ICJ'II/IMO OKpCMO I'PaHHUIIO YHUCCIIbHUKA 1 3BHAMCHHUKA.
n—o0 1
(1 +—

n
1 1 Inn Iiml
. - . Innn . — . - .
limnn =lime™" =lime " =(3acrocysmo npasuso Jlomitans) = e">*" =1;
N—o0 N—o0 N—o0

1 n 1 n n
lim (l+ —j = lim (1+ —Zj = (3aCTOCYBaTH JPYTy BU3HAUHY IPAHHUIIIO) =

N—»00 n2 N—o0 n

=e° =1} = pax posGiraeTbes.

o0 n

. 2
. o sin“ ko
[Tpukmnan 5. JlocnmiauTtu psig Ha 301KHICTh E nX-I I > 5 )
o kg l+X°+cos ka

Po3ze’a3anus.

n in2
sin“ ke :
a, = nXH 5 5 . Posringaemo JTOKJIaH1IIIE BUpAa3
21+ X +cos” ke
k=1
" sinka sinfa sin® 2a sin® nat
H 1+ 2 2L 2 2 2 25, 2 20
kg l+x°+cos“ka 1+x°+cos“a 1+X°+c0s“2a 1+ X" +C0S N
L2
. sin“ ke .
3po6UMO OLIIHKY MHOKHHKA 5 —=1f (a). [Tpu Oynp-sxomy X 1st GyHKIIS
1+ X* +cos” ke
. . . . . v T .
nepioAnvHa, BIMHOCHO 3MiHHOI «, mepiog i T = e 1 oOmexeHa

sin’ka 1
1+ x% +cos’ka 1+ x%

<0



sin?ka

2 2
1+ X +cos” ke
M0 CXeMl 3HaXO/KEHHSI HalOUTBIIOro 1 HAMMEHIIIOro 3HaUYeHHS (PYHKIIT Ha BIIPI3KY

HaiiGinple 1 HaliMEHIIE 3HAYEHHS MHOXHHUKA

MO>KHA 3HAUTHU

T . . . .
a €| 0;= |, 3po3ymiJIo, 1Io: 0<sinka <1, i xomx sinka =0, To cos’ka =1, gKwo
k

sinka =1, To cos’ka =0.

Po3B’suxemo piHsuHs Sin° ko =1.

+n_ﬂ_w:,f[ﬂ(l+2n)) 1

(Z:i = = —
2k k 2k 2k 14 x?

n -2

sin“ ko 1 .

:>H > s— < . <1 mms Beix X #0.
a1+ X° +cos“ ka (1+x2

n . 2 ©
. sin“ ko 1 1 )
Tom nx|| <NX———. Pan Enx— 30iraerbes. s
1+ X2 + cos?k 2\" 2\"
k=t 1+ X"+ o (1+x ) n=1 (1+x )

JIOBEJIEHHSA OTO CKOPHCTYEMOCH 03HaKoK0 Jlanambepa.
n+1 1

_ (n+1)x-(1+x2)4 _ .
'!Eg) (1+x2)n+l.nx :'!T“]On(l+x2)_l+x2 < bt peix X0,

o0
PosrnsHneMo nmoBeaiHKy 110r0 psaxy B Touti X =0; z 0, BiH 301XKHMIA, TOMY PSJI
n=1
301racThCs g BCIX X 1 JUIS BCIX O .

nn—l

o0
[Tpuknazn 6. JlocaiguTu psa Ha 301KHICT Z — -
n=1 e
(2n2 +n+ 1) 2
Po3zeé’sazanns.
CkopHUCTyeEMOCH paIMKaIbHO 03HaKow Koriii.

K=limn/a, =
nN—oo
n-1 . 1_1
i n i nn i nn
lim T = lim 7= lim T =
n—oo N 9 n+ n—o0 ) LS N 1+=
(Zn +n+1)2 (2n +n+1)2n ( 2n2+n+1) n

1

; _
— lim 2n : n - :Iim%-(n\/2n2+n+l)
=o4\2n“+n+1 (\/27 N=©{2n“+n+1
2n +n+1)”

1
n




= {okpemo OOYMCIMMO TpPAHHUIO  TEPIIOTO

1 21
lim n Ilm(n\/Zn +n+1) n :{ooo}: Iim(\/2n4+n3+n2) "=

> \2n2 4 n+1 \/_ N> lim
4, .3, .2
im L ort L )

:en—)oo n :e 2 n>x n

MHOXKHMKa 1  JIpyroro,

= (ckopuctyeMoch npaBuiiom Jlomitansa) =
1 i 3074307420

=g 2m@2nntnt = e¥ =1 OCKiIbKH iICHY€ MPaHUIS KOKHOTO MHOKHHMKA, TO TPAHUIIS
: 1 :
T0OYTKY JIOpiBHIOE JOOYTKY IpaHUIlb } = ﬁ <1,= psix 30iraeTbes.

5

n
[Mpukman 7. JlocmiauTy psia Ha 301KHICTh Z =
2 +3
Poseé’sz3anns.

CkopucTtyemoch o3Hakor Jlamamoepa

5 5
_“ma i (n+1)" 2" +3" .(n+l)' 2" 43"

= lim =
N—s00 an N—s00 2n+1+3n+1 n5 N—s00 n5 2n+1+3n+1

{uncenpHUK 1

21 1
. n+l - (n + 1)5 3)3 i 3
3HaMEHHHMK Jpyroro apoOy momimumo Ha 3~} = = lim : =

5 n+1 B
n»o N
(2) +1
3

n
: 1 : . (2
{rpanutis mepuoro MHOKHHUKA JOPIBHIOE 1, IPyroro 3 ockimeku lim (—j =0} =
N—0o0

3 <1, psan 36iraerbes.

[Tpukman 8. Jlocnigutu psia Ha 301KHICTh \/5 +42— \/E + \/ 2—~2+ \/5 +... .

Bka3ziBka \/E = ZCOS%.

Po3ze’a3anus.

J2 = Zcos%; \/2—\/5 =\/2—2cos% :\/2(1—005%] :\/Z-Zsinzg = Zsin%,

2_ 2+\/§=\/2— 2+2c0sZ = [2— 2(1+cos£j:\/2— 2.2c0s2 % =
\ 4 4 \ 8

= 2—2cos£=25in£,

\ 8 16




\/2— 2+\/2+\/§ :\/2—\/2+Zcos£:\/2—20031=25in£.
8 16 32
Toni \/§+\/2—\/§+\/2—\/2+\/§ +\/2—\/2+\/2+\/§ +...:2cos%+23in%+

VA
+25|n—+23|n—+ —Zcos—+2 sin—.
32 nz3 2"

Ckopuctyemoch o3Hakoro Jlanambepa.

sin—~
. n+l . 2n+1 0 . -
D=1lim = lim ={—, ToMy CKOpHUCTyeMOCh mpaBujoMm Jlomitamsa} =
n—o a, n—o Sinzﬂr']
-n-1
~cos_em-27n 2(-1) |
= lim =— <1, psan 36iraeTbes.

=% sin ; -2 n 2(-1)

1
[Tpuxnan 9. JloBectu, mio psa Z " PO3OIKHUM.

Po3se’a3anus.

3acToCy€EMO O3HAKY MOPIBHAHHS.
1
Posrnsnemo ¢ynkmiro Y= XX, obnacte BuzHaueHHs X>0. 3nHaiinemMo oO0nacTh
1Y 1Y nxY

o | wx | | aInx* | _ X —
3Ha4YeHb I1i€l QyHKIii. 3HaiaemMo excrpeMymu, Y =| X =|e = e =

X2

1 Inx 1 1

2 lime x lim . ©
f(e)=e®>1. lime X =ex» =g—=x=¢%=1, lim xX:{O }:0.
X—»00 X—>00

In x
_ | . .
=e X ( , BHAaMAEMO KPHUTHYH1 TOYKHU: 1-Inx =0, X =€, TOYKa MaKCUMYyMY.

Inx

: 1

3 rpadiky BUAHO, 110 MOYMHAKOYH 3 JIEIKOTO X >€ InX> XX = nx <—-
nx =

XX

1
< —=. Po3ruisiHemo psn, BiH po30iraerbes 3a iHTerpainbHoi o3Haku Ko,

Tomy
ninn n¥n

0 00

1
TaKk Ik | ——dx = |n||n X| =00, TakuM YHHOM PsIJ Z i pO30iraeThes.

2nlnn )



o0
[Mpuxnan 10. Hocniautu psin Z# Ha 301KHICTb.
4N —1INnn
n=1

Po36’s3anns. 3acTocyeMo O3HaKy MOpPIBHSHHA. N>INn (BumHO 3 TpadikiB

vy i v 2 2| 1 1
¢yskuiit y=x1iy=Inx), romy n°-n<n"-Inn=—-—>— :
n“—n n“—lInn

o0
Posrasitnemo psif z 5 . 3actocyemo iHTerpasibHy o3Haky Komr. PosrisHemo

n=2 N —N
o0

301KHICTH j

>—— 0X. CxopucTyemoch 03HaKaMu 301KHOCT] HEBIIACTHBUX iHTET PaJliB:

> X =X
1
(V) - X2 —_ X . . . .
3Hainemo lim 2—2=1+0. fkmo ug rpaHuls iICHy€ 1 He JOPIBHIOE HYJIO, TO IIi
X—>o X
06
IHTErpaiu BeayTh ce0e 0JIHaKOBO, 1€ O3HAYAE, IO PST 22— 301ra€eThesl.
SN —Inn
o0
: 1
[Mpuknan 11. Ywu 36iraerbes pss Zh
nnt
n=l1

Po3zé’sazanns.
3’sicoByBaTH 30DKHICTH psigy OyJeMo 3a JIONMOMOTOI O3HAKU MOPIBHSHHS:

1 1
nl<n"=Inn'=In+In2+...+Inn<ninn=>—> .
Inn! nlnn

o)
PosrnsiHemo psn Z , 32 1HTEerpajgbHOI0 o3Hakor Ko el psig po30iraeThesl.

n=2

o0
. 1 :
Toni 1 psin ZW po30iraerbesl.
=1 -

(e 0]
[Mpuknan 12. Hocminutu Ha 301KHICTH Psif Z—, Ie X, — JOJaTHI KOpeHi
n=1l"n
piBHsSIHHS X =g X, K1 3anKcaHi B HOPSAJIKY 3pOCTaHHS.



Pozé’azanus.

. ) ) Vs Vs )
PiBHsAHHA X =1Q X Mae Oe31i4 KOpEeHIB. X, € (E + 7r(n —1);5 + ﬂnj. 3B1CH

1 1
F — - A psn Z— 30Ira€Thes, 1€ O3HaYae, o 1
n

Xq >2+7r(n 1)>11T0,I1 - 2

1 )
s Z—Z 301raerncs.
X

\ -

o0 n
[Mpuxnang 13. [Jlocmiguteh Ha  30DKHICT  PSaH
n1p1
" sin? X4 =M K
6)2 j ,B)Zj Xdlx.
n=l zn n=l n
Po3zs’sa3anns.
1 1 1 1
1 Sxdx % ! 2 31 21
a X, TOJ < [xdx. [xdx=2x2|" =2
)1+x2 ~([1+x2 -([ -([ 3 Bn%
0
1
n xdx
I \/; dx<gi3,ap;m 2—3 30iraeThCs, TOMY 1 psij ZI\/_ 301ra€eThCs.
01+x 3 o1
n2 <h2
. 2 (n+l)7r . 2 (n+l)7r
6) 20 X - gin2x gus Beix X >1, 3BigcH J. SN X x> _[ sin? xdx,,
X
zn zn
(n+1)7 (n+)z z(n+1)
I sin? xdx = = J' (1—0032x)dx:£(x—lsin2x] =
zn 2 zn 2 2 zn

%(ﬂ(n +1)—7rn—%sin 27r(n +1)+%Sin 272'[1)2%7[. Psin ZZ pO30IraeThes, TaK K

n=1
0 (I’H—l)ﬂ's.nz
imZ=2x0. 3BijicH 32 03HAKOIO MTOPIBHSIHHS PSJI Z N X ix pO30iraeThesl.
n»w?2 2 o
2
) nn! (n+1)(n+1)!(2n)!: (n+1) <0<l
(2n)!  (2n+2)In(n!)  n(2n+2)(2n+1)

I+ 21 I
[Tpukman 14. JlocaiauTu 301KHICTD Ps Zl H 2k .. 4Nl .

" (20)

Pozé’azanus.



1!+2!+...+n!< n-n!
(2n)! (2n)
Posrisitnemo psin nZ:; (n2nn)-! ,
(n+1)(n+1)(2n)t (n+1)n!(n+1)(2n)!

o e 2)n(n)  nos (2n)i(2zn+1)(2n+ 2)n(n])

i (n+1)’
n—0 n(2n + 2)(2n +1)

301raeThCs.

3acTocyemMo 03Haky [lamambepa:

=0<1, psan 30iraerbcs, TOMY IIOYATKOBHH psJ TaKOXK

. anlnzk

[Tpukmnan 15. JlocaiauTy Ha 301KHICTB Psif Z"zl—a
n=1

Po3se’a3anus.
3agady po3B’sHKEMO 3a JOTIOMOT O O3HAKH ITOPIBHSHHS.

In
_kZ:; _In21+ln22+...+ln2n<nlnzn{
§= =
n“ n“ n“
n
a1l  _al-
n = n%"
a>?2. 31311[01/1 BUILJIMBAE, IO TOYATKOBHM psiJl 301ra€ThCs

[Tpukman 16. JJocaiauTy Ha 301KHICTD PsT Z n+2-+n- 2
n=2 n“

miim=>3 Inn>1, TOMy}

36iraeTLc;1, KO0 o —1>1, ToO0TO psia 30iraeThes I

<

Pose’azanns.
CkopuctyemMoch O3Hakamu MOpPiBHSAHHA. [ Toro, mo0 miaidpatu psn s

MOPIBHSHHS, 3p00MMO PsiJl IEPETBOPEHD:
Jn+2-Jn-2 (\/n+2—\/n—2)(\/n+2+\/n—2)
o= n“ ) n“(Jn+2+Jn—2)
4
“(\/n+2+\/n—2)

(e mu pobumo, 1O

BU3HAUUTU CTEMiHb a,) = . Toxl nnst mopiBHAHHS GepeMo psi

>y

n=2 _g4. 5 n=2 a+

3
l\)\l—\



atrt

y : 4 n 2 o

3uaitnemo lim . =4. Toxi ui psaau BexyTh ce0e OTHAKOBO.
n%wn“(\/n+2+\/n—2) 1

0

) 1 1 . : 1
Z 30iraerbes, KO & +— >1, To0To @@ > —, 1 po36iraeThes, AKIO o < — .
n=l CH-E 2 2

[Mpuxman 17. JocaiauTy Ha 301KHICTD PsT ZZ(\/ n+a-— \4/ n+n+ b) .

n=1n=1
Po3ze’s3anns.

CkopuctyemMoch O3HaKaMu TOpIBHSAHHA. i1 Toro mo6 mimidpatu psn s

NOPIBHSAHHSA, BU3HAYUMO CTEMIHb &, =~+/N+a — \4/ n+n+b. J171s IbOTO 3BUIBHUMOCH
B1J1 1ppAIliOHAIEHOCTI.

af 2 4/ 2
(Viva -4 eneb)(Vva i enb) o e

Jn+ra+3dn?+n+b _\/n+a+\4/n2+n+b_
(n+a—\/n2+n+b)(n+a+\/n2+n+b)

(n+a—\4/n2+n+b)(n+a+\/n2+n+b)
(n+a)2—(n2+n+b)
(\/n+a+\4/n2+n+b)(n+a+\/n2+n+b)

n(2a-1)+a*-b

(\/n+a+\4/n2+n+b)(n+a+\/n2+n+b).

a, =

. . n . n
Creninp 11pOTO BUpa3y AOpiBHIOE ——, Km0 2a—1#0 1 ——, sxkmo 2a—1=0.
n-n2 n-n2
o0
Sxmo a=—, TO pAn AN TOPIBHSHHA Ma€ BUTIISA Z—l, BIH po30iraerbes i
2 n=1 ng
1
_ (n(2a—1)+a2—b)n2
lim

=2a-1#0, Tomy 1i psau BeayTh
”*“(\/n+a+\4/n2+n+b)(n+a+\/n2+n+b)




: 1 .
cebe OJHAKOBO, TOOTO HaIl pana p0361Fa€TI>CH. ko aZE, TO JIA ITOPIBHAHHA

o0
oepemo ps Z_s’ TOJI1 BiH 301ra€Thes, a

-1 =
n n 2
3
_ (a2 — b) n2 ,
lim =a“-b=#0,
”*“(\/n+a +3/n? +n+b)(n+a+\/n2 +n+b)
3B1JICH BUILIMBAE, 110 HAIII PsJT TEXK 301raeThesl.
w alnn+b
[Tpuknazg 18. Jocmiauty Ha 301KHICTb Psij Zec'” nd
n=1
Po3seé’s3anns.
alnn+b . alnn+b
ITepeBiprMO 4K BUKOHYEThCS gocTaTHs o3Haka lim ecinn+d = gno=cinn+d —
n—o0
a
lim E
I']—)ooi é
—e N=ecx0= pSI pO30Ira€eThCsl.
. .. = Jn!
[Tpukman 19. Jlocaiautu Ha 301KHICTD P Z .
n:1(2 - \/i)(Z + \/5)(2 - \/ﬁ)
Po3zeé’sazanns.
. da .
Sxuo 3acTocyemo o3Haky Janamoepa, To lim =L =1, tozi 3acTocyeMo 03HaKy
n—oo an

Paa0e.
3HanIeMo

1=

n—o0

Iimn{ i —1]=|imn \/m(2+\/i ~let n)(2+ﬁ)

_ Jﬁ(uﬁ) _ n(2+\/n+1—\/n+1)
= lim -1{=Ilim -1|=

e BN TN N30 Jn+1

n+1

lim —2 — 251 pax sGiracTsc
— = . A1 Irac€ThbCH.
n—o /N +1 P

3

(x:) n
) .. a
[Mpuxmnan 20. JJocaiauTy Ha 301KHICTD PsT Z(COS—) .
n
n=1



Po3zé’azanns.
Ckopuctyemoch 03Hakoro Korri.

2 n2
n3 n2 n =
. a . (04 . . [04 . . a2
lim p (cos—j = lim (cos—} = lim ,/1—sm2— = lim [1—sm2—j -
n—»o0 n n—»o0 n n—»o0 n n—o0 n

2

_sin2%N”
- 1 Sin N2
— T 02 & | sin?% _
= {3acTocyemo Jpyry Bu3HauHy rpanumo} = lim||1-sin®—= n =
n—oo n
2
sin?%.n2. %
lim — "
n—w 2a2 6{2
L _a .
=e " =e 2 <1, akmo a#0 = psax 30iraerses. SAkmo a =0, TO pax

pO301raeTbesl, TakK sIK 3arajIbHAN YJIEH Ma€ Py IpH N —> 00 HE HAOMMKAEThCS 10 HYJIS.

o n2n

n:l(n + a)n+b (n + b)n+a

[Tpukmnan 21. locnianuT Ha 301KHICTb PSI ,a>0,b>0

Posé’azanns.
B dncenbHUKY 1 3HAMEHHHUKY 3arajbHOTO WICHA PAJTY CTOSITh CTENEHEB1 (QYHKIITII.
Tomy OyneMo KOPUCTYBaTHCS 03HAKOIO ITOPIBHIHHS.

o0
. . . a
Jlns iporo migdepeMo Takui psij an ,mo0 lim—=5=0.

n=1 N—o0 n
2n 2n
Posrmsgaemo a, = n:;) — = - r:] - —=
(n+a)  (n+b) (n+a) (n+b) (n+a) (n+h)
(OMITMMO YHMCENTHHUK i 3HAMEHHHK Ha N°") = - nl =
(n+a) (n+a) b a
- i (n+a) (n+b)
1
T(aYy(. ay '
(1+nj (1+nj (n+a)b(n+b)a

n a

a)" ala b)" 1
lim{1+Z| =lim| |1+ 2 —e?, lim|+=]| =¢” N
n—>c0 n n—oo n n—oo n e"” n"”



Takum yuHOM MM MiAIOpaK psia 3 SKUM OyJeMO TMOPIBHIOBATH HAI PsijI, 1€ P
o 1
Z na+b .
n=1
2n na+b a+b 1

i n
lim

= lim
o n+a n+b o n n
" (n+a) (n+b) " (1+2) (1+2j (n+a)b(n+b)a i

o0
1 : : :
A psin z b 30iraetbes, ko a+hb >1 1 po3oiraerbes pu a+ b <1. [1pu Takux xe
-1

yMOBax 301raeTbCsl 1 pO30IraeThCs HAII TOYATKOBUHN PSJIL.

: & Vs o
[Mpuknan 22. Jocmiautu psia Z(l— Cos—j Ha 301KHICTb.
n
n=1
Posé’azanns.

3acToCy€EMO O3HAKY MOPIBHSAHHS.

T 1. -,1m . ) )
a, =1—cos—:Esm 2—, SINX < X 11 BciX X >0, Toi
n n

2
1.,n7 1(nx 7 =1 . : : .
a,=—SIn“"—<—| — | =—=. Pag 2—2 301raeThCsi, TOMY 301ra€ThbCsl 1 BUX1AHUI

" 27 2n 2\2n) 8n? “~n
s
o0
Mpuknax 23. Uu 36iraetses pan Y up', sxmo uy =1, Uy =2, Uy =Uy , +U, 4
n=1
st n>3.

Po3zs’sazanns.
3aCTOCYy€EMO O3HaKy IOpIBHSAHHA. YileHM MOCHIIOBHOCTI U, 3pOCTalOTh —>

Up o <Uy 4 =>U,<2U,4, U2 Eun_l’ 10 MOJKHA JOBECTH METOJOM MaTEMaTHYHOI
iaaykmii. g HepiBHICTE BUKOHYETBCA 114 N=2, U; =1, U, =2, U3=3, U2 Euz.

o .. 2
Hexaii 1 HEpIBHICTH BUKOHYETLCS s U, U, ZEUM’ un—lggun' JloBenemo, 110

BOHA BUKOHY€TBCS 1 11 U4 -

2 5 3 ul
Un+1:Un+un_1>Un+§un:§Un<aun. 2

42 _ .
<ut< Eunfl. Koxnuii unexn



Po3srinsiHeMO MOCHIIOBHICTh U”ZEUM’ U,=2u,,. Ile reomerpuuni mnporpecii

n-1
— (3 = e .
n (2 , Un :Zn, TOI1 Zunl MaXXOPYETHCA CYMOIO X T€OMETPHYHOl IIporpecii
-1

© (9 n-1
Z(§j , 1110 301ra€eThesl.

n=1

. = Inn! o
[Tpuxman 24. JocaiguTu psia Z—a Ha 301KHICTb.
n=1
Poseé’s3anns.
= Inn
Posrmsaaemo psij —.
n=1
s ¢ <0 psn po30iraeTbesi, TOMy 1110 HE BUKOHY€EThCSI HEOOX1/1HA 03HaKa 301KHOCTI
. Inn! .
lim ——=c0. Posrnsmemo Bumanok, komu ¢ >0. 3acTocyeMo 03HAKY TOPiBHSHHSL.
n—w
Inn! nihn Inn
Inn'=In1+In2+...+Inn<nlnn, Ttomy < = . PosrmsiHemo  psin
na na na—l
o0
ZW‘ 3actocyemo iHTerpalibHy o3Haky Korri.
n=1"
B | du=§dx B
_ u=InXx 1 D -
lealnxdx: Y =——Inx-x"* +—j—x “Ox =
-
1
0 —a |0 -
_ 1 X . Inx : . 1
=Inx-x"“| +="—| =4lim——=4lim—%_=lim =
. a-al, x—wo X7 x>0 X% x>0 X%~
0, sixkmo o >2] lim =0 “ Inn _.
- | Xm0 —gr X , TOMy psil ) —— 30iraethest st o > 2.
1, sxmo a =2 a1 o ne"

2. 3HAKO3MIHHI YU CJIOBI PAIN

3HaKO3MIHHIUMH YUCJIIOBUMH PsITaMH HA3UBAIOTh PSJIHU, B SIKUX JIESK1 YWICHU PATY
JIOJIaTHI YKCIIa, AeIKl BIAMIHHI.

Abconromna ma ymosna 30ixcnicms. Hexaii 3a1aH0 3HAKO3MIHHHAM PSiTT
a+a,+a;+a, +-+a, +oe, (1)



YJIEHU SIKOTO 3MIHIOIOTH 3HAaK 3a JIOBUIBHUM 3aKOHOM. Po3risHyTuil Bulle
3HAKOMIOYEPEXHUM psf (5) — ue okpemuil BUnagok psay (9).

[Tpunmyctumo, 110 301raeThesi 3HaKOJOJATHUH psAll, CKIIaIEHUI 3 MOJTyJIIB YUCEl
an:

Tomi psan (1) tex 30iraerbcs, HWoro 30DKHICTE NpPH 1BOMY HA3HBAIOTh
a0CoJIOTHOI0. MOJKe BHSBHMTHCS TakKoX, o psx (2) posoiraerscs, a psm (1)
30iraeThcs. Y 1bOMY BUIAJIKY KaXyTh, 0 psfl (1) 36iraerbcsi yMOBHO.

B psanmax, ski 30iraroTbCsi YMOBHO, HE MOJKHA II€PECTABJISITH HECKIHUCHHY
KUIBKICTh YJICHIB, OCKLJIBKH MOX€ 3MIHUTHCS CyMma PsiIy 1 HaBITh MOXKE YTBOPHUTHCS
PO3OLKHUM AL

Hanpuxnan, po3rissHeMo psin Z(—l)n =1-—+ 373 +..+ (—l)n % . et psn

n=1 n
301ra€ThCsi yMOBHO 1 CyMy MOTO IMO3HAYMMO 4epes3 S .
[TepecTaBUMO WICHH BOTO PATY, PO3MICTHMO ITiCIIS KOKHOTO JIOJaHOTO YjeHa

Bad B1JIl €EMHUX. OT nMaeMo pst l—i—l 1—1—1 l—i— 1 1
B B P P 27376 8’5 10 127

1 1 1
[TozHaunMo 9acTKOBI cymu psigy 1——+—— 2 +...+ 4depes S, a APyroro psagy

2 3
qepe30'n.
2 2 2 3 4 12 2 3 4 5 6 6
1 1 1 1 1 1 11 7 e 1 1 1 37
63:1____:_’0-6: S Og = - _

2436824 2451012120
3Biacu, o3=0,5S,, 05=0,55,, 04=0,5S; 1 B3aragi MOXHa JOBECTH, IO

O3m =0,5S,,,,. Ockinbku lim S, =S, 10 limoy, =0,5lim S, =0,5S.
m—o0 N—o0 N—0
TakuM YMHOM MOCHIZOBHICTh YACTKOBUX CYM JIPYTOro psy 3 HOMEpamu, siKi

KpaTtHi TpboM, MatoTh Tpanuilto 0,5S . [lam 3Haiigemo

lim o I|m Oa + =0,55 1
Moo 3m+l = oo( 3m 2m+1)
1 1
lim o = lim| o + — =0,5S.
m—>co 3m+2 = m 00( 3m 2m+1 4m+2j

Mu nokaszanu, mo |lim o, icHye, 1ie 03Ha4ae, Mo ApyTuit psin 36iraeThes, ane
N—o0

cyma Moro JOpiBHIOE TIOJIOBHMHI CyMH TIEPIIIOTO PSIY.

JI71st 3HaKO3MIHHUX PSIIIB OKPEMO BHUISIOTHCS PSIM 3HAKOMIOYEPEkKH1, TOOTO
n-1
pin 8, —a8, +83—a, +..+(-1) "a,+... (3)
J11s1 3HAKOTIOYEePEIKHUX PSAJIIB BAKOPUCTOBYIOTH 03HAKY JIelOHins:



o0
. n-1
SIKILO B 3HAKOIIOYEPEXKHOMY PsiJii Z(—l) a, , e npu Oyap sikomy N @, >0, u1eHH
n=1
pagy  3a  aOCONIOTHOIO  BEIMYMHOI  MOHOTOHHO  CHajJaloTh,  TOOTO
& >a,>..>U;>Upg >, 1 rlnl—To a, =0(4), To psix (3) 30iraerhes, iforo cyma 1ogaTHa

1 HE TIEPEBUIILY€E TIEPILIOTO YICHA PSAY.
JloBeqeHHsI. YTBOPHMMO YacTKOBY CyMy S, II0 CKIQIA€ThCsl 3 MapHOi

KUIBKOCTI wieHiB (N = 2m, m =1, 2,...), 1 3anumieMo ii JBOMa Croco0aMu:
Som=(a,—a,)+(ag—a,)+--+(ayn 1 —8on); )
Som=a —(a, —a5)—(a, —a5) = —ay,- (6)

3rigao 3 (5) BHpa3w, MO MICTATHCS y AyXKax, nojaatHi. Tomy B cuiy (5)
Som>0,ascuny (6) S,,,<a,, 10610 0<S,,, <& . SIK BuHO 3 (5), i3 30LIbLICHHSIM

M BemuumHa S,, MOHOTOHHO 3pocrae. OCKIIbKH S, <& = CONnst, To icHye

CKiHdyeHHa rpaHuns lim S, =S< a,. L4 rpanuns 3an0BosbHsA€ HepiBHOCTI 0<S<a,
m—oo

. J171st 9acTKOBOI CyMH Sy, IO MICTUTH HEMApHY KUTBKIiCTh WieHiB psay (3), MaeMo

7 Som+1= Somt@umsa- Ilpum — 0 &y, —0,

Si1--1 tomy limS, .= limS, =S. Omxe,
S JI. m—oo m—oo
7 ""7\ HesaqexxHo Bin maprocti n limS, =S Ta
S | : YA‘ n—>0
! \/ Lo 0<S<aq. Came e 1 CTBEPJIKY€E
_————— 1 1 .
S2 i_ L i C(bquyHLOBaHa BHUIIIE TEOpEMa Heﬁ6qua. Amna-
. - JIOTIYHO JOBOJMTHCS, IO MPU BUKOHAHHI YMOBHU
O 1 2 3 4 n (4) psn  —a,+a, —ay+--- 30iraerbes, HOro
Puc. 3. cyma S 3aI0BOJIBHSIE HEPIB-

HocTl —8 <S <0, TO6TO‘S‘ < Uq. Yactkosi cymu S, 36ixkHOrO psiny (5) BeayThb cebe

TaK, SK IOKa3aHo Ha puc.3. BoHM KOIMBAIOTLCS HABKOJIO CYyMU Py O 13 3HMKAKOYOH0
aMILTITYI010.

0
O3naka AOens. 3HAKO3MIHHUH Psilt Z:anbn 301ra€ThCsl, SIKIIO 301racThes psf
n=1
o0
Zan 1 TOCIIOBHICTE b, MOHOTOHHO OOMEKEHA.
n=1

Tunosi 3agaui



[Tpukmnan 1. 3’scyBatu, uu Oyae 3aaaHuil psig po301KHUM, aOCOIIOTHO abo

YMOBHO 301KHHM.

z sinvn+1
1) E—n3
UsneHnu 3a1aHOTO PSiTy MalOTh pi3HI 3HAKH. J[ocmimuMo 11eit psit Ha aOCOTIOTHY
301KHICTb.
‘3J= sin 2+1 si%
n n

=1
VY3aranpHeHUN TapMOHIYHUH PSJT 2—3 30iraeThbcs (OCKUIIbKU MTOKAa3HUK
n=1N

crenieHst P =2 >1). 3rigHo 3 03HAKOIO MOPIBHIHHS 3HAKOJIOJATHUH P

* sina/n+1 . ) . *sina/n+1 .
2—3 TaKOX 30Ira€ThCs, OTXKE 3HAKO3MIHHUN PSJT 2—3 30iraerncs
n=1 N n=1
a0COJIFOTHO.
2 4 6
2) ———+—-—
5 9 13

Po3ze’a3anus.

. . . . n+l
3HaK1 YWICHIB pAdy 4CPryroToCa Ta B1AIIOBIAAKOTH 3aJIC’KHOCT1 (— 1) .

. 2n
3aranpHUM 4ieH psaay 3a/aeTbes Gpopmyroro a, = (— 1) i :
4n+1
[TepeBipuMoO, U BUKOHYIOTHCSI YMOBH Teopemu JIerOHira.
: . 2n 1
hth:hm =—=0.

n—oo

n»o4n+1 2

3a HEOOX1THOI0 YMOBOO 3015KHOCTI Psi/i pO30IraeThesl.

g L_1., 1.
7 %9 11

Po3sé’sa3anns.

1
32n+5

3aranbHui WieH psaAy 3alae€Tbes GopMyIioro a, = (— 1)”+1

[lepeBiprMO, U BUKOHYIOTHCSI yMOBH Teopemu JleiOHis.



1) Ilm‘a‘—llm 1 =0;

N—>o0 N—>o0 3«’2[’] +5

1
) Jal= = [l

1
ay|>|a,|>|a,|>... |,

“3on+7

>‘a

n+l

1
~3/2n+5

3a Teopemoro JIenOHiIs psaa 30iraeThes.

JlocaiauMo BIANOBIAHUI 3HAKOAOJATHHH P
Z 3«/5n

: 1
OGepeMo psi IS TIOPIBHSHHSL: - T ~ i/é_n = %;LE : :5/3 :
- n

. L 1
VY3arasbHEHUN TapMOHIYHUH Psif z 7 po30iraerbest (OCKUIbKM MOKa3HUK
n=1N"3

CTETIeHST P = % <1).

lim 1 L #0.

n—»o 31/5n \/_

3F1I[HO 3 T'PAaHUYHOIO O3HAKOIO HOplBHHHHH 3HaKOI[OI[aTHI/II/I paa z %/57 TAaKOX
n

()

pO30IraeThesi, OTHKE , Psi 301ra€ThCsi yMOBHO.
ZS\/5n 1

3ayBa)keHHsl. YMOBaA CIIaHOCTI MOKE BUKOHYBATHUCS HE 3 TIEPIIOTO WICHA PSIIY.

g L35
2 4 8
Po3ze¢’azanns.
9 _ n+1 4n - 1
3aranpHui WieH psaay 3aiaeTbes GopMyIioro a, = (— 1) 3
[lepeBipuMO, UM BUKOHYIOTHCSI YMOBH TeopeMH JIeHOHis.
1) limfa,| = lim 221 jim @0 _im 4 _o.
N—oo n—co 3n nN—o0 (3“) ﬂ—>°03n|n3
1 3 5 7
2)\%F§’WJ=Z'WJ—Q\4FIQH



41| > OCKUIBKH (DYHKIIIS

2—(2x-1)In2
2X

2| <|a,|, |ay>|ag>]a,/>.... |a,|>|a

f(x)= 2X X_l € MOHOTOHHO criagHomo st X >2 (f/(x)= <0).

3a Teopemotro JIeioHis psi 30iraeTbes.

) . & 4dn-1
Jlocmaumo psia 3 MOy JTiB Zg—n . CkopucTtaemocs 111 1boro o3Hakoro /{anamoOepa.

n=1
_4n-1 _A4n+1)-1 4n+1
an_ 3I’l ! an_ 3n+1 - 3I’l+l )
a n
D = lim 2™ _ lim 2n+1_2n -1 _lim 2n+1- 2 1|.m2n+1 l

noo g now 2N+ on noo 2"l 901 2n502n-1 2

3a o3nakoto lanambepa psia Y| 30iraeTbesi, OTKE, PAn Y| (— 1)n+1 42 n_ !
nel n=1

301iraeThcs aDCOIFOTHO.

3ayBaxkeHHsl. Y OCTaHHBOMY IIPHUKJIA/1 MOXKHA OOMEKUTHUCA JOCIIKEHHSAM PAAY 3

MOAYJIIB, OCKIJIbKH MPU aOCOIOTHIN 3015KHOCTI aBBTOMAaTUYHO 3a0€3Me4y€EThCS

301KHICTH 3a JIerHOHIEeM.

n11-4-7-...(3n-2)
(2n+1)!

5) é(—l)

Po3zé’s3anns.

Jocniaumo psi 3 MOTYJIIB Zl 41 (3n — 2)

. CkopucTaeMocs AJ1s1 IIbOro

=~ Qn+n!
o3Hakoto [{anambGepa.
1-4-7-...(3n-2)
a, = :
(2n+1)!
1-4-7-...(3n-2)-(3(n+1)-2) 1-4-7-...(3n-2)-(3n+1)
Apq = = :
(2(n+1)+1)! (2n +3)!
D [im 204 _ mnL4Jg“en—@(&wiﬁr4vu“@n—a:
o @ N (2n+3)! (2n+1)!
. 1.4.7-...(3n-2)-(3n+1) (2n+1)!
= lim : =
n—>a (2n+3)! 1-4-7-...(3n-2)
imo— G0 g g

n—=(2n+2)-(2n +3)



3a o3Hakoro [lanambepa psin il. x (72n +(f)f: - 2)

n=1

30iraeThCs, OTKE, P

> (- Le (72n +(f)r: -2) 36iracThes abCOIIOTHO.

n=1

3ayBaskeHHs1. SIKIIIO IpU AOCITIDKEHHI PSTy 3 MOAYJIIB 32 PaIMKaILHOI0 O3HAKOIO
Komri a6o 3a o3nakoro Jlamambepa 3’1coBaHO, MO IeH psl PO30iraeThes, TO MOXKHA

3pOOUTH BUCHOBOK, 110 Oyj1e PO301KHUM 1 3HAKO3MIHHHM PsI/i, OCKUIBKUA B TAKUX
Bunaakax ( K>1 abo D>1 ) He BUKOHYEThCS HEOOX1THA YMOBa 3015KHOCTI.

3agavi miABUIIECHOI CKJIATHOCTI

[Mpuxman 1. JloBecTtu 30ikHIcTh psimy 1— > + 278 +... 1 3HaWTH iX CyMy.

Posé’azanns.
n
3 5 7 (1) (2n+1
1——+———+...+:Z( ) (n )
2 4 8 ) 2
Le#t psin 3HaKomouepexHUil. Po3risiHeMo psijl, CKJIaleHUN 13 MOJYJIIB YJICHIB

- 2Nn+1
Z . 3acrocyemo y3araJibHeHy o3Haky JlamamoOepa:

HaUIoro  psfay, -

n=1
2(n+1)+1 2n+3
arH'l_ 2n+1 - 2n+1 '
. 2n+3 2" 1 . . .
lim T == <1, psap 30iraerbcs, 1€ 03HAYAE, 0 BUXITHUN P 30iracThes
noo 2™ 2n+1 2
a0COJIFOTHO.

Jist TOro, 00 3HAUTH CyMYy PSY CKJIaIeMO MOCIITIOBHICTh YACTKOBUX CYM.

3.5 7 (-1)"(2n+1) 5
+...+ = (KOXHUU J10JIaHOK, MMOYHNHAIOYHU 3 JIPYTOro,

A A
O3KJIAZIEMO B CyM 3.1z i—i+i 1T ) =
P A yMy 2_ 2 31 22_22 22 . .
k n k n
= 1—1+i+...+ﬂ+...+ﬂ + —1+i+...+ﬂ+...+ﬂ +
2 2° 2K 2" 2 2?2 2" 2"
k n k n
+ —l+i+...+ﬂ+...+ﬂ + i+...+ﬂ+...+ﬂ +
2 2° 2" 2" 2° 2K 2"



KoxHuil BUpa3s B y’KKax II03HAYUMO Sr(]l), Sr(]z) Sr(]kﬂ) Sr(]4).
S,(]l) — 1l Teplla CTPOYKa, TeOMETPUYHA POrpecis, IepIInil WieH sIKoi b, nopiBHIOE
1 .
I,aq =(—§J, yjieH1B N+1.

dopMya 3HaAXOHKEHHSI CyMH N YWIEHIB T€OMETPUYHOI Mporpecii Mae BUTIIS

b (1-9")
S, =——m=.
1-¢
1 n+1
)
Tomy Sr(,l) = =—[1——1 :
1+ 1 3 2™
2
Sr(]z) — 1€ CyMa 4YHcell, fKi CTOSATh B JpPYriil IyXIii, LIe cymMa JBOX OJHAKOBUX
reOMETPUYHUX MIPOTPECi, y AKuX by = 5 q= —%, YKCJIO WIEHIB - N.

5(2)2(2(1(m3[1+<1>“}4[ ] &]

noo= 1 =gl 2t o 3 T2 L OCKIJIbKH
1+—
2
(_1)n _ _(_1)n+1
k
g (k) . _(=Y)
N —1IIe TeX cyMa JIBOX OJHAKOBUX F€OMETPHYHHX MPOTPECiii, y skux b =

ok

1 : - .
q:—E, yucino wieHiB N—K+1, cyma JABOX 1UX MpOrpecii JOpIBHIOE

k n—k+1 k n+1
gk+) _ 4 (_1) [l— (_2];1)—k+1 ): %{(_2::;) - (_21n)+1 J, 1 HapemTi OCTaHHS JyXKKa

1 n+1
i D, g2 2(. ()™ 4f 1 (-1
Toai 8, =547 +5} )+"'+S'|1(+1+"'+Sr('n)_5{1_(2”)+1 ]Jr{_i_(zn)& ]Jr



3HaiIeMo Terep CyMy LIbOTO PAY.

S=|nn[3[1—£19Tij+f{—1+(_QW4J+2(_Dn]:
n—so| 3 oMt g -1 o

n+1
im Y ol 2 4 2
nowo M 3 9 9

1 1 1 1 1
[puknan 2. 3uaiiti cymy pagy 1-—+—-——+—-——+.....
p A yMmy pany 53725 &6
: 1 1 :
BkasiBka. 3actocyBaru hopmyiy 1+E+...+H:C+Inn+€n,ﬂe C —crana Eitnepa 1
lime, =0.
N—o0

Po3ze’azanus.
Po3srissHeMo 4acTKOBY CyMy MapHOTO YKCIIa YICHIB PAY.

1 1 1 1 1 1 1
S,=l-—4+=-——+=—-—+...+ = =
2 3 4 5 6 2n-1 2n

= (3acrocyemo popmyy i3 Braziski) = C +1N2n+&n— (C +Inn+ 8n) =

=Z +In2n+&,,— € —Inn—¢, =|n%+8n—8n.

A

S=lim(In2+¢,,—¢&,)=In2.

N—o0
Tenep pOSFJ’IHHeMO I'IaCTI(OBy CYMy HenapHoro qucia I-IJ'IeHiB



1 1 1

1 1
- A -+
4 2n-1 2n 2n+1

Sonn =1-

1 :
+§ = (cyMa mapHOro 4ucia 4iI€HIB MU

TUTBKY IO 3HalILm) = IN2+&,, — &, + il TOMY
n+

1
limS =lim|In2+ o+ =In2.
N e ( “an = 2n+1)

Takum 4YMHOM, YaCTKOBI CyMH SIK IMApHOTO, TaK 1 HEMapHOTO YHCja YJIeHIB MaloTh
OJIHAKOBY I'paHumIo In2.

11,11 1
[T 3.3 ymy pagy 1+ = - =+ =4+ ——-—
pUuKIang HaWTHU CYyM pAa 5 8 16 32

Po3zé’sazanns.
[{e 3HaKO3MIHHHM P, KOKHHUM TPETIN YWIEH SKOTO - BiJ €MHUHU.
Po3risiHeMo 4acTKOBY CyMy YJIEHIB YHCIIO SIKMX KpaTHE 3.

111 1 1 1 1 1
2 P s et
Jlomamo cymMy MOJyJIIB BCiX WICHIB, SIKi B1JI’ €MHI, Ta BITHIMEMO iX, CyMa HE 3MIHUThHCSI.

1 1 1 1 1 1 2 2 2 2

Sam =1+E+?+¥+...+ San3 + a2 + oS 92 53 T o3md o3md

(141,11 L SN S NI S 2 -
=\ttt m et st e Yo | et e e e )=

Sy =1+

. . 1 :
= { B IIepIIMX Jy’KKaxX CTOITh F€OMETPHYHA Iporpecid, b =1, = > YUCJIO YJICHIB

| 1= 1 )
3m-1, 7 cyma JOOpIBHIOE =2 1—2— , B JpPYyIMX JyXXKax CTOITh

reoOMeTpUYHa MpOorpecis, b1=2—2, q =?, YUCJIO 4JieHIB M, i cyMa IOpPIBHIOE

1(1_1)

22 23m 8 1 1 4 1

- 1-— |} =2|1-— |-=|1-—|.

e Pt 5[ o)
2

s—timlof1o 1) 4 L))o 4 43
M—>00 23m 7 23m 7 7

Tenep posrnsaemo cymy uieni uncina 3m+11 3m+ 2.

1 . 1 3

m—o0 7




1 1 1 1 3
Sami2 = Sam * 3m+l + 23m+2’ lim (S3m + 93m+1 + 23m+2 j :1?'

m—o0

Bci i rpaHuIli oJHaKoBi, TOMy S = 17 :

[Mpuxnan 4. Jocniautu Ha aOCOMIOTHY Ta YMOBHY 301KHICTh 3HAKO3MIHHHIM PSIT

i (_1)I’] n —1 1
— 00— -
~ n+12Yn
Po3zs’sazanns.
[{e psa 3HAKOMIOYEPEKHUH, 3aCTOCYEMO O3HAKY JIeHOHIIIs.

lim ————==0., psan 30iraerbes.
Tenep HepeBlpHMo AK BiH 30iraeThcsi. Po3risiHeMo psii, yTBOPEHHUI 13 MOTYJIIB UJICHIB

LBOTO pALY Z 1) ) \/_ 3acTocy€eEMO O3HAKy MOPIBHSIHHS.
n +

J1J1s1 MopiBHSIHHA 00epeMOo psift Z 1 \/_

n—1 10%

lim . =1+ 0. 3BiJicK BUILUIMBAE, 1110 IIi PSIU BEAYTh ceOe OTHAKOBO.
N—o0 (n + ]_) 10% 1 ’

Psn Z 1 \/_ po30iraeTbest. ToMy Harl psiji 301ra€TbCst YMOBHO.

[Tpuknazn 5. ocaiauTu Ha aOCOMIOTHY 1 YMOBHY 301KHICTB PsITy Z 7
n=1

- (1)

Poszs’azanus.
Leit psn 3HaKONOYEpexkHUM. 3acTocyeMo 03HaKy JIenOHis.

In— 1 Inn
lim—=Inn —lim—-

.1 . 2
lim —=Ilime "™ =g~ M =g " n* = { 3acrocyemo mpaswio Jlomitans } =
n—>oo — N—0o0
2
nn
1
— limL
—e =20 —e% =1 Psig posbGiraerses.

. . 0 ( 1)ﬂ+1
[Mpuknazn 6. CKITbKH YICHIB PSIIy Z HaJIC)KUTD B3SATH, 1100 OfCpKATH

n=1 I’]2+1

fforo cymy 3 Tounictio 10 & =107°.
Poss’azanns.



Lleit psig 3HAKOMOYEPEIKHUM, 3a 03HaKOIO JIeHOHIa BiH 301ra€ThCsi, OCKIJIbKH

. 1 o
lim ———<0. 3a o3Hakoto JIelOHia MOAYIb CYMH PSIy HE TICPEBHUIILYE IEPIIOTO
=0 \n®+1

YJieHa pALy, ToMy oTpiOHe yuciao N (me N — HoMep OCTaHHBOTO YjieHa PSiAy), JUIs
TOro, 100 3HAWTU CyMy psiIy 3aJaHoi TOYHOCTI, 3HAXOJWMO 3 HEPIBHOCTI

1 1 .. ) )
< Po3p’sbxkemo 110 HepiBHICTb. OCKIIbKM OOHABI YaCTUHU
2 108
(N+1)"+1
HEPIBHOCTI JIOJIaTHI, TO 13 HaIo1 HEPIBHOCTI BHUILIHBAE,

(N +1)°+1>10° = (N +1)° +1>10% = (N +1)* >10" ~1=|N +1] >\/1o12

TaK 5K N — HarypanbHe ynucio, To0 N +1> V10 -1 = N >+/10"* —1—1. Haiimenme
HATypaJbHE YHCIIO, SIKE 3aJ0BOIbHSE 1iit HepiBHocTi 10°, Tomy N >10°.

3. 11 3 PAIIAMU

3.1. Cyma psais.

0

3a 03HaKOI0 ian iibn :Z(an +h,).

o0 o0
ko psau Zan 1 an 301raroThCsi, TO BipHI PIBHOCTI
n=1 n=1

o0

Z(/Ian +Mb, ) = /IZan +M an ,1¢ A 1 M — noBinbHI yncra.
n=1 n=1 n=1

3.2. IIpaBuiao Komi. ITinq 100yTKOM NBOX pANIB PO3YyMIETHCS TPETIH ps,
3arajgbHUM 4WIeH gKoro Mae Burisin: C, =ab, +ab, ; +...+ab.

o0 o0
Ane ch :Zan -an BIPHO, KOJM OJIMH pAll 30iraerbcs, a APYrvil 301ra€Thes
n=1 n=1
abCco0THO, 200 BCI TPH pAIU 301rat0ThCs.

[Mpuknag 1. [Ilo MoXxHa cka3zaTu MPO CyMy JBOX PSIIIB, 13 SKUX a) OJUH PSIT
30iraeThcs, a Apyrui po3oiraerbes; 0) oOuaBa psAIU pO30IratoThCS.

Posé’azanns.
a) Psan po36iraeTrses; 0) Moxe 30iraTuch 1 MoOXke po30iraTuch.

[Ipuknan 2. 3HaTH CyMy JIBOX PSIiB:



2(31 - ]Jrni(gnﬂ ( 1)n+ J

Po3ze’s3anns.

o0 o0
1 (-1 . . . 1
PHI[ Z(_n +—3) 361Fa€TBC$I, TOMY IO BIH € CYMOIO IBOX PsO1B ZB_n Ta
n=1
@ (-1)" =1 @ (-1)"
( ) . Py 301raeThCsa 3a O3HAKOIO I[aJIaMGGpa, a Z( ) 3a O3HAKOIO
1 N _ N
n=1 n=1 n=1

JlenOHiLs, IpyTHii 301ra€ThCA 3a TAKMMHU K O3HAKaMHU.

o1 (D) e[ (D) efr (1 ()
Z(s—n+—3]+n§{3m+ 3 ]_2[3—n+ n3 +3n+1+ n3 J_

n=1 n n n=1

-1)" x4 |
- Z(Bnﬂ ) (1- 1)} Z‘i = 42; g1 @ e cyma HECKIHYEHOT T€OMETPUYHOI

1 1
IIporpecii 3 rIEpUIMM 4JICHOM b1:§7 q:§.
1
b o9 13 1
S:—:—:—-—:—,
1-g 1 92 6
3
= 1 1 3
Zn+1:4 =~ A
3 6 2

o[ 1 (L)
[Ipuknan 3. 3HaTH Cymy psny Z 2—n 3—n :
n=.

Po3zé’azanus.

, K1 € TEOMETPUYHUMHU MPOTPECISIMHU.

. el &
Lleit psizt € CyMOIO IBOX PsAfiB » — i )
= n=

— 2n 3n
1 . 1
- 1 2 (-1 3
n=1 2 1_ - n=1 3 1+ - 4 4 4
2 3
[Ipuknan 4. 3HaiiTu cymy psay Z Cosziﬁn :
n=1

Po3sé’s3anuA.



27N 27N . : .
COST—l 2sin = - (N — 4Yucia HaTypanbHi, TOMY BCl BOHHM HOJUISIOTHCS Ha

gyucia KpatHi 3, To0to n =3k, abo He kpatHi n=3K, TOJ1 BC1 Uuclia N MOKHA 3aJ]1aTh

3k-2
TaKUM YUHOM: n=|3k-1, npu keN, Sln3k—ﬂ:O,
3K
singkﬂ_”:sin(kﬁ—z):iﬁ, sin?’kﬂ—_hzsin(kn—z—”j:iﬁ,
3 3 2 3 2
sin? 27zn g,—HKH_[OH¢3k B 1’HKm0n:3k
3 0 HKL[[Oﬂ=3k —E,ﬂKmon:3k—2, abon=3k -1.

PSIIII/I Z 3n Z 23n_1 ) Z 3n—2 3HaKOCTall, 361FaI-0TI>C$I, TOMY B HUX MOHa
n=1

MIEPECTaBIIATH MICIIIMHU JIOJIAHKH, CyMa HE 3MIHUTBCS, OCKLUIBKU KOXKCH 3 HUX YSIBJISE
c000I0 HECKIHYEHHY T€OMETPUYHY MPOTPECIIO 3 |q| <1.

1 1 1
icosZ;zn_"o 1 1i 1 1§: 1 22 122 15

S 20 G2 252 252097 ot _51_1 2,1

8 8 8

HpI/IKJ'IaI[ 5
2 o0
Binomo, mo z = 3naittu CyMy psny Z—z
n=lL I’] 6 n=1 (2n - 1)

Po3ze’azanus.

iy 22 32 " y2 6

- 1 1 1 1

2—2:1+—2+—2+...+—2+...: (momamo JOJaHKHU
n1(2n-1) 3 5 (2n-1)

1 .. oy 1 1 1 1 1
Sttt > +.. 1 BigHiMeMO iX) = |1+ S+ +—S+S+..+—+.

2° 4 (2 ) 5 n?

iz + iz + iz + ...+ 5 +... |= (Cyma psiy B epIIMX JTyKKax BiJIOMa, a B CyMi, SIKa
2° 4° 6 (2n)

1

CTOITh B  JAPYIMX  JOyXKKaX  BHHECEMO 32  JIYXKKYy 22,  [OIy4duMoO



1 1 1 1 1 1 1 1 1 7° _
1+ S+ +..+—+..+ =)

?+4—2+...+(2n)2 +...:E 22 32 52 (Zn)z . 4 6

4. ©YHKIIOHAJIBHI PAIHN

30ixkHicTh PYyHKIIOHAIBHUX PAIIB

PosrisaemMo nmociiioBHICTh (QYHKITIH {u n(X) }, n>1. Bupa3 Burisagy
Uy (X)+u,(X)+...+u, (X)+...= zlu ()
n=
Ha3UBAETHCS YYHKUIOHATLHUM PAOOM.

o0
Pan > u, (X) € 36incnum 6 mouyi X = X, AKIIO 36iracThCSA YNCIOBHI P
n=1
o0

o0
du, (xo) , Ta AOCONIOMHO 30i)ICHUM , IKIIO 301raeThCs P Z‘ u n(xo)‘ :

n=1 n=1

1. ObaacTp 30ixkHOCTi. MHOXUMHA BCIX 3HAYEHb apryMEHTY X , IS SIKHX

GyHKLIi ul(x), U,(x), ... Bu3HaueHi, a psn iu +(x) 36iraerbes , HasuBaeThes
n=1

oonacmio 30ixcHoCmi IbOTO Py .
Cyma U 1(X)+ u 2(X)+ U (X) =S, (X) HA3WBAETHCS M-10 UACMUHHOIO CYMOIO

psny i u,(x), aii rpasmms limS, (x)=S(x) — cymoro uvoro psny. Pisuuio

n=1 n—oo
S(x)-S,(x)=R,(x) nasusators 3arumxom psny.

Ob6nacTh 301)KHOCTI (PYHKIIIOHATBHOTO PSIIY MOYKHA 3HANTH 32 03HAKOIO

Hamambepa abo paaukanbHOIO o3HaKoro Korri.

O3naka /lanamobepa.



o0
OyHKIioHATbHYH P > U, (X) € adcontommo 36ixenum 1I1s THX 3HAYEHD
n=1

apTyMEHTY X , JUJISl SIKUX CIIPaBIKYEThCS HEPIBHICTh

.o |u X
D(x)= IlmL() <1.

2 0,0
ko D(X) >1, psn € po3birncnum , a noBeAiHKa GYHKIIOHATEHOTO PSAY IPU TUX

3HAYEHHSX apTyMEHTY, JUIS IKHX D(X) =1, notpebye OKpeMOro JOCIIIKEHHS.

O3naxa Kowi.

oo
OyHKIIOHATBHUI PsIT Y U, (X) € abcontomno 36ixcnum 115 THX 3HAYCHD
n=1

apryMeHTy X , ISl IKHUX CIIPaBKY€TbCS HEPIBHICTD
K(x)=limo/u,(x)| <1.
nN—o0
Sxmo K(X) >1 |, psin € po3oiycnum , a noBeAiHKa GYHKIIIOHATFHOTO PSAY TIPU

TUX 3HAYEHHSX apTyMEHTY, AJIA IKUX K(X) =1, motpebye OKpeMOro AOCTIIKEHHS.

2. PiBnomipna 30ikuicre. IlocmigoBuicts dynxmiin (X) HAa3UBAETHCS
piBHoMipHO 36ixkH0I0 10 dynkuii f(X) ma npomikky X, skmo V; >03N =N(&)
(AKe 3aleXuTh OT & HE 3aIeKUTh Big X) Take, mo V,>N (§ ) BUKOHYETHCS

HEPIBHICTb ‘fn (X) —f (X)‘ <0 omgHOUYacHO s BCix € X .

o0

DyHKI[OHATBHIMA s Y U, (X) Ha3HBAeThCs PiBHOMIPHO 3GiHUM Ha MHOKHHI X
n=1

AKIIO PIBHOMIPHO 301raeThcs Ha L1 MHOXHUHI IOCIIIIOBHICTh HOTO YACTKOBUX CYM.

o0
3. O3naka Beiiepmtpaca. Psx ) u, (X) 36iraeThes aGCOMIOTHO i PiBHOMIPHO
n=1
Ha MHOXUHI X , gKkmo icHye aucnosuit pag C, +C, +...+C +..., skuii 30iraerses, i

TaKWi, 110 ‘un(x)‘SCn npu xe X (neN).



4. Osnaka Adens. Pax > a, (x)b, (x) 36iraetpes piBHOMIpHO Ha MHOKHHI X
n=1

, sIKo 1) psn Za ) 306iraeThcs piBHOMIpHO Ha MHOXHMHI X ; 2) dyHKmii b ( )
n=1
00MEXEH1 y CYKYIHICTD 1 PU KO)KHOMY X YTBOPIOIOTH MOHOTOHHY IOCIIIOBHICTb.

5. BaactuBocTi GyHKIiOHAJILHUX PSATIB.
a) Cyma psimy, KUl pIBHOMIPHO 30iraetbcsi 1 Horo uieHu (yHKIi HEMepepBHI,
HENepepBHa;
0) sikio (yHKIIIOHANBHUN Psij] 301ra€Thesl PIBHOMIPHO Ha KOKHOMY [a, ,B] C (a,b) 1

icHytoTb KOHeuHi rpanuui limu, (x)=A, (neN), o
X—a

o0
—pan Z A, 30iraerncs;
n=1

— Mae micue HepiBHICTB lim {Zu } Z[ limu, (X)} ;

X—a n=1 n=1 X—a

B) AKIIO YICHHU PANY, IKUI 301raeThbcsi, HemepepBHE M1PEepeHITIOIThCS Mpu a< X <b 1

o0
P TOXITHUX Zu;](x) 30ira€ThCsi PIBHOMIPHO Ha IHTEpBaJi (a,b), TO
n=1

%{f{u }Zu ) npn X< (a,b):

T) SKIIO YJIEHU p;[z[y HEeTnepepBHi 1 el psan 30iracThbCsi PIBHOMIPHO HA [a,b], TO

[ Sun o=

aLn=l n=1 g
3amayvi miIBUIIEHOI CKJIAJTHOCTI.

[Mpuknang 1. 3naiiTh oOnacTe 301KHOCTI (aOCOJMIOTHY 1 YMOBHY) pALy

i 2n — 1(1+ x)n '

n:

Po3zeé’sazanns.

s~ (= 1)nt“.

— X
Hexait —— =t, Toxi psx Oyzae BUTIISAATH TakK
+ X Y Z2n 1

| |n+1

2n-1
w2n+1 |t|”

3acTocyemo o3HaKy Jlanambepa IIm =lt|.



3a o3nakoro Jlamambepa psi 30iraeThest 1as {, muist SKux ‘t‘ <1, po36iraerncst st

‘t‘ >1. Touku t ==+1 poO3rITHEMO OKPEMO.

i —_ — E ( ) ( ) E L (V)
B t 1 _— = _—

PO30Ira€eThes.

(-1

0
B Toumi t =1 psig Mae BUTIISL Z

, BIH 3HaKOITOYEPESHKHUH, 1 32 03HAKOIO

n=1 2n - 1
JleitOHins 30iraeThes, ajne psAj CKIAACHUM 13 MOAYJIB LBOTO PSIY Zﬁ
n —
n=1
po30iraeThesi, e O3Hayae, mo B Touli t=1 psg 30iraeTbest ymoBHO. OOnacTb
. : . 1-x
30ixkHOCTI psimy —1<t <1. [loBepTaemock 10 cTapoi 3miHHOT —1< 1o x <1.
+ X
Po3B’spkeMo 1110 cucTeMy HEpiBHSHbD.
1-x_4 1-x-1-X_4 |Z2X_g [-x<0 x>0
1+x 1+X 1+x ,
= = = = = x €[0;)
1-x 1-X+1+X
—>-1 —>0 —>0 1+x>0 X>-1
1+ X 1+ X 1+x

Ane B Toutii X=0 psg 30iraeTeCs YMOBHO, a JUIS X e(O;oo) BIH 30I1racThCs
a0COJIIOTHO.

[lpuknag 2. 3HaiiTh o00sacTh 301KHOCTI (a0COJIIOTHY 1 YMOBHY) pAly
i1-3-...-(2n—1)[ 2x )”
& 2-4-.-(2n) \(1+x%)

Pose’azanns.

2X : 21-3-...-(2n-1)
[To3naunmo =t, Toai psax OyJlie MaTH BHUTIIS t"
1+ % DY Zi 2-4-..-(2n)

3acTocyemo o3Haky JlanamOGepa.
1.3-...-(2n-1)(2n +1)t"*2-4-...-(2n)
2-4-..-(2n)(2n+2)-1-3-...-(2n-1)t"

Jst ‘t‘ <1 psn 36iraerncs,

=[t]-

N—o0

t‘ >1 — po3biraerscs, a mjas ‘t‘ =1 tpeba gocaigutu
30DKHICTb psy okpeMo npu t =11 t=-1.
Po3rnsiHeMo TouKy ‘t‘ =1.

©1.3-...-(2n 1) )
z W o 3acTocyemo o3Haky PaaGe 1jisi 3HAKOJATHBHOTO PSY. 3HAMAEMO
n:1 * * 'Rl *

lim n(j—“—l] e n[w 2420 (2n-2)

2470 1.3 2m1)(2n+1)

N—o0 N—0

n+1



= lim n(2n+2 —1j: lim n(1+
N—o0 n+1 N—o0

PosrisiHemo Touky t=-1.
$ (L3201
o 2-4-...-2n

. 1-3-...-(2n—1) .13 2n—1
lim =lim=-—-....

no>wo 2-4-..-2n n>x2?2 4 2n
HECKIHYEHHOCTI, KOXXHUH MHOKHUK MEHIII 32 OJUHUITIO, a TOOYTOK YHMCENI MEHIIINX 32
OJWHUIIIO 3aBKIU MEHIITUU HAUMEHIIIOTO MHOKHHUKA.

OTxe, U1l BCiX ‘t‘ <1 psn 36iraeTbes abCOMIOTHO, a B t =—1 — ymoBHO. Tenep

—1) _ fim - % <1, psan po30iraeThesl.

2n+1 n—w 2N +1

. 3actocyeMo o3Haky JIenOHis.

=0, OCKUTbKH YHCIIO MHOKHUKIB MPSIMYE 70

BEPHEMOCS JI0 CTapuX 3MiHHUX —1< 5 <1. Po3B’sDKeMO 1110 CUCTEMY HEPIBHOCTEH

1+ X

2X <1
14 %2 2x <1+ x?
o

(Tomy mo 1+ x> >0 JUISL BCIX X) <&
2x o 4 |2xz-1+%°

1+ x°
x2-2x+1>0 |(x=1)*>0

9, = , Po3B’s3k0M 11i€i cuctemu € BCi X, Kpim X =1.
X“+1+2x>0 (x+1)°=0

OTxe psan 301raeTbCst aOCOTOTHO MIPH |X| #1 i 30iraeThcst yMOBHO mpu X =—1.

00 n
[Tpuknazn 3. 3HaiTu 001aCTh 301KHOCTI (A0CONIOTHY 1 YMOBHY ) PSIAY Z Ty
n—1++ X

Po3sé’sa3annus.
2n . n
X" ams Beix X momartHe uucio, koo X>0, To X" :|X

0 =(2) |

, komu X<0, 1O

oy S| 215
O3MISTHEMO DSIIT =) 1
P L+ X" n—11l+ |X|2n

. 3acTocyeMo IHTerpajibHy o3Haky Komii.

3HanaeMo

[e'e) |X|I’1 A | |n |X|n :t 1:1:|X|
———dn=lim | ——=dn 0, 1.

J1‘1+|x|2” ‘H<><>‘1[1+|x|2n X" In|x|dn=dt t,=0 o x| <

00, SKIIO |X|>1

PosristneMo BHIIag0K, KOJIU |X| <1.



A O dt 1 °
lim | ——~-dn=lim ——Ilm —arctgt = TOOTO
A3 1+ |X| A0 ‘In\x\(lﬂ ) A= In|x N n\x\
1HTerpa 301raeThes IS BCI1X |X| <1, x=#0.
Po3rnsneMo BUnagok, KOJIu |X| >1. Tomi

P L g
lim j = lim ——arctgt :—(——arctg\xg
A0 1+\x\ In\x\(1+t ) A In || K Infx|\2

TOOTO IHTErpas 36iFa€TLC}I.
Tenep mocmigumo 301xKHICTE psay st X =0, x=%1.

a) Xx=0, Toxi psina ZO 301racThcs.
n=1

0) x==1, ToAl psiT Ma€E BUTIISI ZE a60 i_)
n=1

| :
VY mux paais lim = =0, ToOTO B UX TOYKAX Psi/i pO30IraeThes.
n—o0

OTxe, psij 30iraeTbest aDCOMIOTHO Y BCIX X, JUISI SIKUX |X| #1, B Toukax X ==1

psa po30IraeThesl.

[Tpuknan 4. Kopucrtyrouuch 03Hakoro BeliepiTpaca, JOBECTH pIBHOMIPHY
301KHICTh B HACTYITHUX (byHKuiOHaHLHHX psanax:

a , —0<X<0;0 , 0< X< o0;
)§x2+n )§1+n

I’]_ n -n 1 <2
B)nzzi\/m(x + X ),2s|x|_ .

Pos3zs’azanus.
a) 3HalAeMO TaKHil YUCIOBUMN PAl, AKUN 301TAETHCS, JIJIS SIKOTO ‘un (X)‘ <C, ami Bcix

1 1 . _ . S
. ——— <—5 A BCIX X€ (—oo,oo), a YACIIOBUH PsIJT Z— 30iraeThes.
2
X“+n° n =n
0) Posrastaemo  f (X) = Tl 3HaliileMo HaiOUIbIle 3HAaYeHHs 1€ PyHKIII, IS
+

1+n*x® —x-2xn* 1-x*n*

1+ n*x? 1+ n*x?

11600 3HaieMo moxiany f'(X)= . 3HaliIeMO KPUTUYHI

1

1
touxm: 1— x°n* = 0, X2 = —» X=1—. Asie Ham Tpeba JOCITIAUTH P I X € [O oo)
n n

) ) 1 . (1 1
, TOMy HAC LIKaBUTh TUILKK TOUKa X = — . [ToxinHa f —5+e | < 0,a f'| =;—¢ >0
n n n



) ) 1 1 1
, 3B1ZICH BHUTIKAE, 10 X= — = TOYKa MAKCUMYMY. f (—2 = = 5 TO6TO
n n 1int. 1 on
2
n
) ) ) X 1 1
Ha 1HTepBaml X e[O,oo) < . Pan Z— 30iraeTbes sl BCIX X, 1€

1+n%x? " 2n? ~on?
O3Hayae, psj 301rae€ThCs PIBHOMIPHO.
B) Tpeba  nmomectn, 10 psig  30ira€erbcsi  pPIBHOMIPHO  HA  MPOMIKKax

e{—Z;—%}U{%;Z] PosrissHeMO mpoMikKOK X € {%2} 3HaligeMo HaWOUIbIIE 1

. - . 1
HallMEHILIE 3HA4Y€HHA (QYHKIIT f(X) =x"+x" Ha nOpoMmikKy Xe {52}

2
f'(X)=an_1—nx‘“‘1:n(x”‘l— 1 ):n(x ”_1).
X

n+1 n+1

X
3HanaeMo KpUTHUYHI TOYKH, TS LbOT'0 PO3B’SKEMO PIBHSIHHS
n(x2n —1) , O |
— 2 -0=x"-1=0=x=41. 3HaiiiemMo f(2):2 +27=2"+—,
Xn+1 on

f (Ejzzi+2”, f (1)=2, Tomy ans Beix Xe[%;Z} dynkuin f(x)<2" +2in. Toxi

(2"+27).

1
Posrasaemo uncioBuil ps Z \/_(2" - —j 3acTocyemo o3Haky [lamambOepa.

2 1 1 1
(n+l) (2n+ + 2n+1j _ lim (n _|_]_)2 2mt 4 on+l

Bk
> N

2
n _
—(x” + X ”)<
Jn!

lim N~ e 7 |= (momimamo
N—oo 2 N—o0 n+ . N n
J(n+1)t-n (2”+2nj ( ) 2 +—2n
1
. , . (n+1)° 2+ ot o2
YHCEIbHUK 1 3HaMeHHMK Ha 2°) = lim = (rpaHuus

no( J(n+1)!-n? 1+%n

NEePIIOTr0 MHOXKHUKA ICHYE 1 JOPIBHIOE HYJIIO, TaK SIK CTEMHb YHCEIbHUKA TOPIBHIOE 2,

: 1 .
a CTENiHb 3HAMEHHHKA 25 , TPAHULIS IPYrOro MHOKHUKA N0opiBHIOE 2) = 0<1.

Psin 36iraeThes, 3B17CH BUTIKAE, 0 (GYHKITIOHATBHUN PsiJl 301ra€ThCsl PIBHOMIPHO.



. : 1 :
Tenep po3riasiHEMO MOBEAIHKY PAIY HAa HNPOMIKKY X e[—Z;—E] Jns Big’eMHUX X

— . — n n -nNn
Bupa3 X" +X | MOXHa 3amucatd y BUrmimi X' +X | =(-1) (‘X‘ +[X] ) Tomy, KO
MU PO3TJITHEMO TOBEIHKY PSIY CKJIQJICHOTO 13 MOJYJIB YJIEHIB PsIy, TO BiH Oyje

. .o 1
MaTH BUTJIS TAKUM caMui, sIK 1 1 X € [E 2 |.
ToMy Ha IbOMY IPOMIXKKY psI OyJie TaKOX 301raTucst piBHOMIPHO.

0 22
[Ipuknan 5. 3HaTH Cymy pany Zn—n :
n=13
Po3zé’sazanns.
OyHKIIIOHAIBHI  PSAIU, $AKI 30IraloTbCsd PIBHOMIPHO, MOKHA TMOYJIEHHO
nudepeHIlioBaTH 1 MOWIEHHO 1HTerpyBatu. ToMy MOXkHa cripoOyBaTH MmiiiopaTH TaKy
(GyHKLIIO, MOX11HA KO, a00 IHTErpal AKoi B ToYlll X, OyAe CHIBIAaJaTH 3 HALIUM

YHCIIOBHM PSIOM.
Posrnsmemo dymkuito f (x)=3". f'(x)=-n3"™In3, f"(x)=+n’3"™In*3. Tomy

1 & - e . . :
PO3TIISTHEMO PSIJT —223 ™ Pan 23 ™ 36iraeTbest PIBHOMIPHO, LIE TE€OMETPUYHA

l_ax g3 S 3 _ 3 1 .
mporpecis, kL=3", Qq=37, TOMYy Z = 3% T 3% 1 Tom
n=1 -

3X

2, o1 (1Y 1 Y -3*In3 1Y
Zn -3 T n2al X - X - 2" X -
wr] In?3\3*-1) |,,; |\3-1 (3x_1) 3*¥-1

—3X|n23(3x—1)2+2(3X—1)32X|n23 InZS-SXM(—3X+1+2-3X)
) (3*—1)4 ) (3*—1)/{ ’

1 Jr*8.3(-3+1+2-3)
Jreet (3-1)°

_3
>

[Tpuknag 6. O6uncauTH Z Zr;n_l.
n=1

Po3sé’s3anns.



o0 0 o0
2n-1 2n . . . .
z = — E —, OCKUIbKH KOXXHUH Psif 30iraetncs. pyruit psn

Pan . —
n=1 n=1 2 n=1

: . . 1 1 — 2N
— 1€ HECKIHYEHA F€OMETPUYHA IPOTrpecis, y AKol by = > g= > Jlist mepuioro Zz—n
=1

nigoepemMo PyHKITIOHATBEHUM Psifl, SKUH 301ra€Thesl piBHOMIPHO. Po3rissHeMo (yHKITiT0

f(x)=2", f'(x)=—n2""In2. Posruszemo QyHKIIOHAIBHYIT Psil %ZZn_”X —
Nena

. . 1 (S : : .
(e reoMeTpuuHa mporpecis, y sxoi b =—-, ¢ =?, BiH 30ira€Thcsi piBHOMIPHO)

1

2 2x 1 2

:Inz.l_i_zx—lilnz
2X

(—2_ 1 j’_—z_—lenz_w@_—z 22 |_,
In2 2*-1) In2 (2x_1) ~2" In2 (2_1)2

it

n=1

. 3HalIeMO TTOX1AHY BiJ II€T CyMU PSAY.

‘I\JH

1. Toni Y201 g 1-3,

n
n=1

1-—

N |

5. CTEIIEHEBI PAIA
1. Psan Z a, (x— a)n HA3MBAETLCS CTENEHEBUM. Paziyc 301KHOCTI 3HAXOIUTHCS

n=0
1 .
abo R lim {/a, .

N—ao0

an
a

3a opmysioro R = lim
N—o0

n+1
2. OCHOBHI BJIaCTUBOCTI CTEIIEHEBOTO PSITY.

1) CyMma CTeneHeBOTO Psly yCepeIrHi iHTepBaTy 301KHOCTI X € (—R; R) € HelepepBHa
(dyHKITIA.

2) CrerneHeBuil psa MOXXKHA TOWICHHO audepeHiioBati B Oyab-aKiii Todlli Horo
iHTepBaNly 301KHOCTI X € (—R; R) , 1 MOXHa TMOWICHHO IHTETpyBaTH Ha IHTEpBaii
301KHOCT] X € (—R; R) , TOOTO

X5 X5 X5 X

j(ao +aX+..+a X"+ ...)dx = Jaﬂdx +j a xdx +...+ Ianx”dx+...

X X X X



3) Jlii 31 CTEIICHEBUMH PSITaAMH.
YcepenuHi iHTerpana 301KHOCTI |X - a| < B maemo:

a)Zaanerxa:i L) (x—a)".

n=0

6)Zan(x—a Zb x—a) =icn ,
n=0

n=0

ne C, =agh, +a1b _1+...+anb0.

B)—{ian X—a } Zna (x—a)"".
r)J.{Za (x-a) }

VY Bunagkax B) 1 ') iHTEpBal 361)KHOCT1 OJIEP>KAHOTO Psiy 301ra€eThCs 3 1HTEPBAIOM
301KHOCT1 BUX1JTHOTO PSY.

n+l

n+1

Tunosi 3agaui.

x-3)" _
[Ipuknag 1. 3’scyBaru, yu OyJe CTENEHEBUH Psijl ZQ 301raTucs y

nl\/F

Toull X=4.

Po3zé’szanna:
(4 3" $ 1" 5

_1f nlf nlf

. . . : 3
Le 3HaKomOaaTHUI YUCITOBUH psifl, AKUI Oyze 301KHUM (P = 3 >1).

HpI/IKJ'Ia,Z[ 2. 3HalTu 1HTEpBaI 301KHOCTI PSIY:

oo6n

D2,

Po3sé’s3anns.

6n 6n+1

Jl1st janoro psiay a,=— ; d,,=——.

P n =7 "+l
. |a, 6" 6" 6" n+1 6" n+1 1
R=1lim = lim—:—=lim|—- ——|= —— .=,
n>old 4| noeln N+l noxn 67-6) no<67-6 N | 6




IHTepBan 301KHOCTI psiAy — % <X< i

Jn+2-(x+4)"

n
n=1 5

Po3zs’si3anua:

VNn+2 vn+3

Jnst nanoro psany X, =-4 , a, = o , Ay = il
n il Bl n+2 Yn+3|_ . Yn+2 10710/ . [5"-5 Vn+2| .
n—>wld, naoo‘ 5" '5n+1‘ naoo‘ 5N Jn+3 n—)oo‘ 5N n+3‘ '

InTepBan 30ixHOCTI pany —4—-5<x<—-4+5,a60 —9<x<1.

23" (x-5)"
)Zl (2n+1)!
Po3e’si3anns.
3I’1 3n+1
Jns naHoro psany X, =9 , a, :m : an+1:m.
n n+1 n
Retim 2n | pim 3. I | 3 (@3
n>#a,, | —e(2n+1)1 (2n+3)l x| (2n 1)1 373 |
:“m(zn+1) (2n+2)- 2n+3|

(2n+1)13 1=

nN—o0

Takum yrHOM, psa Oyae 301KHUM, K0 X € (—oo 400 )

(x+7)n |

[oe]
4) Y T
n=1

Po3sé’s3anns.

n! n+1)!
Jis naHoro psagy X, =-7,a, :6_” ' an+1:(6T1)
a, | I n, l.
R= lim2n| = fim[ M, (DYt 876 ) A6 |
a6 6™ | non6" (n+1)]  nos{ni(n+1)

Takum yrHOM, psi Oyae 301KHUM, KO0 X =—7.



5) i (x+1)°""

n=1 n‘8n

Pozs’azanus.

[e psia 3 mpomycKoOM CTENEeH1B, TOMY CKOpUCTaEMocs 03Hakoro Jlanambepa:

~ (X_+_1)3n—1 ~ (X+1)3n+2 .
Un(X)— n-8” ! n+1(X)_(n+1).8n+1,

D(x) = fim|*22) i 0D (x1)°
> U, (X) nﬁoo‘(n+1)-8”+1 n8n

o (x+1)°"2 ~n-g" ‘: _ ‘(x+1) N |:\x+]J3
lim 1 g = lim :
noel(n+1)-8™ (x+1)™" n—m‘ 8"t (n +1)‘ 8

Hepisuicts D(X) <1 BUKOHY€ThCS, SKIIO

x+1°
8

<1l = \x+]f<8 = [x+1<2 = -2<x+1<2.

Takum yuHOM, IHTEPBAJIOM 301KHOCTI psAy Oyne (— 3;1).

Pose’sazanns.

[e psia 3 MpOIyCKOM CTETEHIB, TOMY CKOpHCTaEMocs o3Hakoro Korri:

= limn/ju = limn
n—o n—oo

HepiBHicTb K( )< 1 BUKOHY€TBCS 751 OyAb-SIKOTO 3HAUEHHST X, OTXKE, psin Oyze
301KHUM JUISL X € (—oo;+oo )

= I|m \x\ I|m =0.

n—-o N n—o N

8) S'n!(x+3)""".

n=1
Po3zs’s3anua

Ile psi 3 MpOITyCKOM CTETEH1B, TOMY CKOPHUCTAaEMOCs o3Hakoro Jlamambepa:



1 0=+ 30y = (1 Dhx 3

o (X)) (1)t (x+3)2" Y e 312
u,(x) | n>s| ni(x+3)"" ‘_r!eoo( X 3)‘

HepiBnicte K (X) <1 cnpaBmxyeThes, nuiie SKimo X+3 =0, orxke, psia Oynae

D(x)= lim

n—o0

301KHUM TUIBKU JUIST X = —3.

[Tpuknaz 3. 3raiiTi 00;1acTh 301)KHOCTI CTENIEHEBOTO PSY.

s

Po3se’a3anus.

(_1)n+1 - (_1)n+2

Jlns 3amaHoro pany a, =

n+1 n+2
R = lim| " —I|m|(_1) 0™ | 880l g
n—w| q n—>oo‘8n Q/_ gn+ §/n+1‘ nN—> %

[HTepBan 301KHOCTI PsiAy 3a/1a€Thesa YMOBOIO —8 < X < 8. JlocmiiuMo OBEAIHKY
pSly Ha TPAHUIISIX [IBOTO 1HTEPBAIY.
(_1)2n+1:_1
——
R o W ST 1L LY
. n=1 8n % n=1 8n 6\/ﬁ n=16n.

- 1
VY3aranbHEeHUN TapMOHIYHUH Pl Ze—n € pO301KHUM ( p= 5 < 1), OTXE,
n=1

CTENEHEBUM Psifl MPpU X = —8 po30iraeThcsl.

e %(8”)2/?” i( ):

Le pspa JlelOnH1us. HepeBlpI/IMO YU BUKOHYIOTHCS YMOBH BIJIIOBIJHOI TEOPEMHU.

) -t 3
2) ‘ul‘:l,‘uz‘:%,‘us‘z%,...
[ug|>[uy|>[ug> ., Jug [ >[ug).

3a reopemoro JleiOHima psij € 301KHUM, TOOTO TIpH X =8 CTENEHEBHA PsiT

301raeThCs.



Taxum yrHOM, 00aCTIO 301’KHOCTI JOCTIIKYBAHOTO PSIY € (—8 ;8 ]

5"(x-7)"""
. .

n=1
Po3zé’azanns.
SIK110 HEOOX1THO TOCTIANTH MOBEAIHKY PAILY 3a CTENEHAMHU X — X, Ha
IpaHMLISAX IHTEpBaIly 301KHOCTI, JOLIIBHO BBECTH JONOMIXKHY 3MIHHY [ =X—X, Ta

PO3IIYKyBaTH 00J1aCTh 301’KHOCTI OTPUMAHOTO PSAY 3a HOBOIO 3MIHHOIO.

© 5n t2n—l
2

n=1

t=x-7;

Ile psix 3 MpOITyCKOM CTEMEHIB, TOMY CKOpHUCTaeEMOCs o3Hakoro Jlanamoepa:

5n t2n—1 5n+1t2n+1
u.=—— , = ’
" n N+ n+1
- u t _ 5n+1t2n+1 5n t2n—1
D@):Inn—ﬂiijzzhn1 : -
N—so0 un@) nsof N+l n
_ 5n+1t2n+1 n _
= lim : = lim|5t%.——|=5t?2
n—oo n+1 5N 211 oo n+1
Hepisuicts D(t)<1 BuKOHY€ThCS, IKIIO
1 1 1
5t2<l > t?<>- = |tl<— => ——<t<—.
5 1t V5 J5 NG

JlocniaiuMo MOBEAIHKY psAly Ha TpaHULSX IHTEpBaly 301KHOCTI.

["apMoHiyHUH psin Z— € pO30i’KHUM, OTKE , CTEIIEHEBMI P

n=1

2

n5
0 5 t2n—1

n=1

po30iraerbes npu t=—

n=1



) . 0 1 o) 5 t2n—1
I"apmoH1YHMY psif Z— € pO301KHUM, OTXKE , CTENICHEBUH P z
n=1N n=1

po30iraeTbes mpu t = 1 :

NG

TakuMm 4uHOM, 00J1aCTh 301’KHOCTI PSIAY 3a0AETHCSI YMOBOIO
1 1
<X=T1<—=, [——F—=<X<T7+

—i<t<i abo —— —
J5 V57 J5 NN J5

(X 5)n+1
3
)nzl 4".%n?

Po3ze’sazanus.

BBeaemo HOBY 3MiHHY t=X—5 Ta 3HaiiIeMo 00JacTh 301’KHOCTI OTPUMAHOTO
t n+1

paty Y ———.
214”-%/?

b a L, L
JIs1 IBOT'O PsI =, =
0 pany a, 40 9 n2 n+1 4n+1 9 (n+1)2
- a _ n+1 9(n+1 2‘
R=lim— = lim S = lim 7
n—)ooan n— o n / 4n+1 9\/ n+1 ‘ n— oo ‘

=4 lim 9wl(n+1j =4,
n— o n

IaTepBamom 301KHOCTI IOMTOMIKHOTO psxy Oyae —4 <t < 4. Jlocmiaumo
MOBEIIHKY PsIIy HA TPAHUIIAX 1HTEPBATY.

B 0 (_4)n+1 oo(_:L)n+14n+1 00( 1)n+1
SR VI PO R R O

Le 3nakonouepexuuii paa. [lepeBipumMo, Yu BUKOHYIOTHCS YMOBU TEOPEMU

JIenoHiLs.
1) r!lm‘u‘ lim %/172:0;
—>0 - 2/n
D Jul-1fug =gk -

:%,

| >[uy| > |ug|> ., Jug| > |upal.




3a teopemoto JIeiOHiLs psa € 301KHUM, TOOTO NpU t = —4 cTeneHeBuid psijy

301raeThCs.

0 4n+1 oo 1
Z 4" 30 —1W'

. L 1 : 2
Y3araibHEHUH TapMOHIYHUHN P Y > € PO3OLKHUM | P = 9 <1/, oTxe,
n=1l \N

t=3,

CTETIeHEBH psif 1pH t =4 po30iraeTbes.

Takum ynHOM, 00;1aCTh 301)KHOCTI JOTIOMI>KHOTO PSITY BU3HAYAETHCS
HACTYNHHUM YUHOM: —4 <t <4,

Toni 0651acTh 301KHOCTI OCHOBHOTO PSITY 331a€ThCSI HEPIBHICTIO

—4<x-5<4 ,a60o -1<x<0.

OT1xe, 0051acTh 301KHOCTI 33IaHOTO PSITY — 1€ TPOMIKOK [ -1;9 )

3aBIaHHA I CAMOCTIIHOI podoTH

© (x=5)" .
1. 3’acyBaru, uu Oyje CTEICHEBUH psijl Z(—)n 30iratucs y Touii X, =2.

3HalTH iHTepBaJ'I 301KHOCTI psy:

3.3 (-1)"-(2n+1)%-x"; 4 Yntx";
n=1 n=1

M8

i (2n 1)3n ’
© ( )n 0 (X_3)2n
5 ;6. :
nz Jn.5" = (n+1)-In(n+1)
3HaiiTi 0071aCTh 301’KHOCTI PAIY:

0 Xn © 1 X2n—1 © 2n—1_X2n—1
7.>——; 8. > (-1) - ;9 )
an-2" Z;( ) (2n-1)-(2n-1)! nzl (4n—-3)?
s Xn © n 2n-1 n
10. Y —; 11 Xy 12,y —— | =

nzzl n" nz-l(ZrHlj " §n+1 (2)
© nlx" e n_1‘(x—5)”

13. > X 14 3 (<) . 15.3°n"(x+3)"

n=1 N n=1 n-3" n=1




n=1 N 9" - 2n- 4" n=1 n" ’
(2x—-3)* = (x+4)7
19 . 20. -1) —— .
zl Vn+7 Zl( ) 4".(3n+1)
Binnosini.

1. Psn 30iraeThes 3a o3Hakoro JleiOuina.
2. (-3;3); 3. (-1;1); 4. x=0 5. (-2;8); 6. (2;4);
7.[-2;2); 8. (—o0;+0); 9. [—%%} . 10. (~o0;+00) ;

11. (-4;4); 12.(-2;2); 13.(-e;e); 14.(2;8]; 15 x=-3;
16. (-2;4); 17.(-7;-3); 18.[-3;1]; 19.[1;2); 20.[-6;-2].

3agayi miABUIIIEHOI CKJIATHOCTI

[Ipuknazn 1. 3naiiTu 1HTEpBaN 301KHOCTI 1 JOCHIIUTUA MOBEAIHKY B T'PaHUYHUX
o0 3n )n

TOYKaX IHTEpBajdy 30DKHOCTI HACTymHUX DSAIB. Q) Z 1)”,
(n’ i
2 (n! < &z
0) Z—Xn,B)Z (a>0 b>0 r)z ,Il) Z(l+ j x".
n:l(zn)! n=1 a" + \/n +1 n
Po3zé’azanns.
a) 3HaieMo pamiyc 301’KHOCTI 3a dopmyJior0 R=Ilim
N—|8n
3"+ (-1)2" : 3"+(-1)"2"
R=Iim (=) . n+1 T = lim n+l (=) =  (rpaHuIls
e N 34 (-1)" Mt e n 33" (-1)"2" -2

MEPIIOr0 MHOXKHHMKA JOPIBHIOE 1, a YHMCENbHUK 1 3HAMEHHHUK JPYroro MHOXHHUKa
MPSIMY€ 10 HECKIHUEHHOCTI, II0O PO3KPUTH 1F0 HEBU3HAUCHICTh MOAIMMO YUCETBHUK

. n -
i 3HAMEHHMK Jpyroro MHOXHHMKa Ha 3') = lim . =



2\ . . 1 1

= 5 = g, N—oo. Toml psax 30iraeTbecst s BCIX —5 <X+1< g Posristaemo
. . . . 1. 1

TOBEAIHKY PsITy Ha TPAHUIIX IIPOMIKKY 301KHOCTI, Ko X +1= 5 i X+1=——.

3

PosrngnemMo  BUOAgoK X+1=—. B mi# Toumi psAg  Mae  BUIEIA

3

n(2)" af2)
(3 (2[5
23" +(-1)"2" &| 3 ( (3) 21 & (3)
= + =4y ——22 ] 7
ng; n-3" | n-3" n En nz_; n CPI P

: . U . : 1 ,
pO30LKHUH, a qpyTHii 301KHUH, TOMY B ToUIll X +1= 3 P po30IraeThesl.

Posristnemo Bumamgok X +1= —§ )

00 3!’] _1 n 2n 0 _1 n 0 n |
E nzfl)”)B” :Z_;( n) +n§@] % Ilepumii psin 36ira€TeCA YMOBHO, a ApYTHi

3HAKOJOJAaTHUHN psif 301ra€ThCs, 1€ 03HAYAE, 10 Psijl 301ra€THC YMOBHO.

) 1 2 . 2 )
Orxe, psag 30iraetbes ——<X+1<—=>-—<X<—-—, B TOYIi X=—— BIiH
3 3 3 3 3

po30iraerbes, a B TOUL X = 3 301ra€ThCsi YMOBHO.

0) 3Haiinemo pajiyc 301)KHOCTI:

12 | n(2n)1 (2n+1)(2n + 2

i (0 (202t (0P 20+ (en 2
e (20 (n+1))” e (20T (n+1)°

psn 30iraeTbes abCOMOTHO. Po3risHeMo MOBEAIHKY psiay B Todlll X =4. Psag B mii

) | 2 n I 2 .n I
TOYII Ma€ BUTJIS zm 3Haiinemo & _ (n) 4 (2n+ 2)'2 —
a (2n) 81 (2n)14™((n+1)))

_(2n+1)(2n+2) 4n*+6n+2 4n*+8n+4-2n-2
4(n+1)2 4n® +8n+4 4n® +8n+4

4n° +8n+4 2n -2 n-1 .
= =1- <1. Ile o3Hauae, mo a,,; > a, I BCiX

Y B 2

4n® +8n +4 4(n2+2n+1) 2(n+1)
N, TOOTO YiI€HH Py MOHOTOHHO 3pOcTaioTh. Lle 03Hayae, 1m0 rpaHuIls 3arajibHOTO
YJIeHa Py MpU N —> 00 HE MOXKE IOPIBHIOBATH HYJIO0. B 111l TOUIi psin po30iraerbes.
[To it ke mpuyKHi psasl po30iraeTbes 1 B ToUll X =—4.

=4, Tomy mipu X € (—4; 4)




B) 3Haiimemo pagiyc 36ixHOCTI 3a popmysoro R = lim
N—a0

a

n+1

1 an+1_|_bn+1
R=Ilim .
n—>w g" +p" 1
(5
la) a (b N
" = Iim#na: —<1:>(—j —>0|=a, skmo b>1, To R=b, T00TO
N—>00 l+(b) a n
a

R=max(a,b). Ha npomixky X €(—a;a) psa 36iracTest aGeomoTHO.

(mexait a>b, moginuMo YHMCEIBPHUK 1 3HAMCHHUK Ha

a

PosrnsHemo nmoBeiHKY psay B TOUKax X=a 1 X=—a. B Todri X=a psa Mae BUTJIAI
0 n n

. a . 1 ) .
Zﬁ' lim ——= lim —nzl;tO.Pﬂ,u po30iraeTbes B TOUIl X =—4, Tak
o a +b n-»xg" +h n—>ool+ b
a

SK TPAHMIIS MOJAYJIO 3arajJbHOTO YWICHA PsIIy TaKOXK HE JOPIBHIOE HYNO. Psin B miux
TOYKaX po30IraeThesl.

\/ n+1 +1 \/ n+1 +1 3
r) 3Haiinemo R = lim im WA L o h_
Nn—oo ’n +1 3— n+ N—>00

MHOXKHUK TIpU N —> 00 HAOMMKAETHCSA 10 OJMHMIN, a FpaHI/II_[IO JIPYTOro 3HAWIEMO

A _ g

(mepmii

okpemo  lim3 € HEBM3HAYEHICTh 00—00 =
N—o0
) (\/n+1—\/ﬁ)(\/n+1+\/ﬁ)
lim ITT'I—2
n—o0 n—o
3 V()1 =3 V(1)1 =3°=1) = 1. Psix abcomoTHO 36iraeThes Ha
MPOMIXKKY X € (—1;1). Po3rinsiHeMO TOBEiHKY psaay B Toukax X==41. Moayis
3-n
3araJbHOIO WieHa 1 mpu X =1 1mnpu X=-1 mae Burman a, = —
n®+1

b 3“/H >\/ﬁ , 1Ie BHJIHO 3 TpadikiB

g psny Z?fﬁ 3aCTOCYEMO O3HAKY TOPIBHSH
n=1
g

GbyHKITIH y=3‘& 1 y= \/_ TOM1
\/n +1 \/_\/n +1

TOI1 , a pang

sf J_
> 1
Z— 301raeThCsl, TOMY 301FA€THCS 1 PSII.
n-1 n(n2 +1)
B Touli X=1, a B Touli X=—1 MU OEpKUMO 3HAKOMIOUCPEKHUHN PSII, Y SIKOTO P
CKJIQZICHUH 13 MOAYJIIB HOTO WICHIB 301ra€eThCsi, TOMY BiH 30I1ra€ThCsi aOCOTIOTHO.



" : : . .1
1) 3HaitneMo pazaiyc 30ixkHocTI 3a hopmyoro R = lim :
N—»00 ﬂ/a

R=Ilim 1 lim %:1 Psin 30iraerbcss Ha MPOMIKKY XE(—E;EJ.
e e

n—oo n2 n—oo 1 e
n@lj (1]
n n

3’scyemo, sK BeJie ce0e sl B TOUKax X =+ —.
€

2
1 n
1 & (1+n)

PSI,Z[ B TOIIHi X =— Ma€ BUTJIA] n
n=1 €

e
1Y g 1"
e . n
(1+n] nl;rg(ln(ﬂnj —'ne} im(crren(s)

3HaiiieMo lim =lime =e = prow -
n—o @ N—o0

(Posknagemo  (yHKIIIIO In (1 + lj B psag  MakiopeHa, — HOJy4YUMO
n

n 2n2 3n®

1+—|=
n

1 1 1 1 lim [—n+n2(1—12+13+...n lim (—n+n—1+1+...j
In( j - 4+ +-“) — enaoo n 2n° 3n — en—>oo 2 3n _

1
=e 2 #0. Pag po3biracrsed. 3 wici npuuuHr po30iracThes psAg i B TOUIH X =——,
(S

n|a(n+1)2 nla(n+1)2—n2 2n+1 a2 . 2In2
e) R=lim———=Ilim—— = 1lim = lim =
n—oo gn (n +1)! N—o0 n!(n —|—1) nso N+1 nowo

Psap 30iraernscst it X € (—oo;oo) .

2. Po3BuHeHHs1 QYHKIIIH Y CTeNeHeBi psiau

Axmo GysKIIA Y = f(X) Mae B TOYIll X, MOX1/HI OyAb-SKOT0 MOPSIKY, L1H

dbyukii Bignosigae psa Teitnopa

f(x)= f(xo)+#(x—xo)+ fﬂz()!(O)(x—xo)2+...+% (=) +..=




1)+ 300 ()

n=1 !

CreneHeBuii psan y okoii Touku X, =0 mae Ha3By psaay MakiopeHa:

' " n w £ (n)
f(x)=(0)+ fl(!o)x+ f2(:)) 24 410 (n)!(O) X" +...= f(0)+nZ:1—f n!(O) x" .

Hagenemo po3BuHEHHS Yy paa MakiiopeHa JesiKuX elneMeHTapHuX (YHKIINH Ta
BKa)KEMO 1HTEepBaJH 301KHOCTI LUX PAAIB (Y TOUKax, 10 HAJEeKaTh IHTepBajlaM

301KHOCTI, pSA/IU 301Tal0ThCsl 10 3HAUYEHD BIAMOBIIHUX (PYHKIIIH y IIMX TOUKAX).
2 3

eX =1+ 42 X 4 - 1+wx—; —00 < X < +00,
11 21 3l = n!
3 5 o (_1\"+ly 2n-1
sinx= =X X = Z( 1)""x —00< X < 400,
11 31 51 o (2n-1)!
2 4 o (_1\N y2n
Cos Xx= 1-~ 42X = 1+Z( 1) X . —00 < X < 400,
21 41 = (2n)!
(1+X)m:1+mx+m(m—l) 2, m(m=1)(m-2) =
! 2! 3!
:1+im(m—1)(m—2)...(m—n+1)xn; exel
n=1 nl
x x2 x3 2 (1) tx "
In(1 = ———4+——...= ~—t -1 1.
n(1+x) 12 +3 Zi - ; < X<
3 5 ©w 1.92. . _ 2n+1
arcsin X = x+1-x—+£-x—+...: 213"' (2n 1).x o —I<x<1.
2 3 245 oo 2-4-...2n 2n+1
3 5 o (_1\n+1, 2n-1
arctgX = ~— >+ 2 1. = Z( D™ x ; —-l<x <1,
1 3 5 o1 2n-1

CreneHeBi psiv MalOTh TaKl BaKJIMBI BIACTUBOCTI:
o 0]
a) CTENIEHEBUH psifl Z a, X" MOXHA MOWICHHO IHTETPYBATH, SKIIO MPOMIKOK
n=0
IHTErpyBaHHS HAJICKUTh 00J1aCT1 301)KHOCTI psIy;
o 0]
0) cTenieHeBHi psij Z a, X" MOKHA OYWICHHO TU(EPEHI[FOBATH y TOYKAX, IO
n=0

HaJeXaTh IHTepBaITy 301KHOCTI.



Tunosi npukaagu

[Mpuknaz 1. 3naiiTu nepii ABa HEHYJIOBI YWIEHU PO3BUHEHHS Y Pl
Maknopena gyskiii Yy = tg SX.

Po3zs’s3anns

Psan Makiiopena Mae BUTJIST

(= 1(0)+ 3, £00)

X,
n!

O06uKCcIMMO 3HaYEHHS 33/1aHO01 (DYHKIIIT Ta JEKUIBKOX ii MePIINX MOXITHUX MpU
X, =0.

y=tg5x, y(0)=tg0=0 ;
, 5

5
= , Y'(0)= =5
cos 25x y(0) cos 20
» _ 50sin 5x ,,_503in0_0 _
cos®5x cos®0 ’

n _ g 5008 5X-C0s”5x —sin5x - 3c0s ° 5x(-5sin5x)

2
6 _ o5 3 chjs 5X
COS” 5X COS " 3X
3-2c0s°0
"(0)=250 ————— = 250.
y"(0) cos“0
Toni po3BUHEHHS PYHKIIT Ma€ BUTJISIA

y:0+%x+0+2—5|0x3+...,

yz5x+%’x3.

[Npuknan 2. Po3sunyTH y psin Teitnopa B okoii Touku X, = —1 mominom
P(x)=—x*+2x.

Po3zeé’azanus.

3HaliileMO 3Ha4Y€HHS! MHOTOYJIEHA Ta HOro MOXIJHUX NpU X, = -1
0 (n) _
P(x)= P(-1)+ an_(|1) (x+1)" +.
n=1 :

P(-1)=—(-1*+2-(-1)=—1



P'(x)=-3x%*+2 , P'(-1)=-3-(-1)°+2=-1;
P"(x)=-6x , P"(-1)=-6-(-1)=6;
P"(x)=-6 , P"(-1)=-6 ;

—1— (x+1)+3 (x+1)° = (x+1)°.

[Mpuxnan 3. Po3knactu gyHKUio y psa MakinopeHa 3a J0IMOMOI0r0 TaOJIMYHUX
po3BUHEHb. BKa3aTu iHTEpBaJ 301)KHOCTI OTPUMAHOTO PSIY:

3
. X
1 =SIn—
) Y 7

Po3zé’sazanus.

CkopucTyeMOCh pO3KIIaJJlaHHAM B psil Makiopena QyHKIIii

3 5 n+l_ 2n-1
sinx= -2 X 4= i(_l) X

11 31 51 = (2n-1)

Jliist nanoi ¢yHKIii MaeMo:

T

7 S@n-pr 7 a(@2n-1)r72t

OTxe, Y = Z ()™ x ®n=3,
o2n-1)1 72t

Tabmuunuit psin Oyie 30iraTucs mpu x € (—oo ; + oo), oTXe, o0y I0BaHuM psin Oyie
30DKHUM IIpU X € (— 00 + oo) ,

2
2) y =X 3e— 5x

Po3zs’azannus.

Jlnst ciponieHHs1 004K CIIEHb BUKOPUCTYEBO 3aMIHY 3MIHHO1

o0 2\" o (_ n n
e’ ={_5x2=t}=¢e —1+Z— = ZK—LSX 1+Z—( 1)n|5 x 2"
- ! !

n=.



) 3
I[OMHO}KI/IMO OTPHUMAaHMH psAJ HA X

y—x3-(l+i—(_l) S yan ];
n=1

n!

y:x3+§:—(_1)n 5’ x 23
n=1 n!
TabGnuunuit psin 6yae 36iratucs npu t € (— 0+ oo), 0TXKe, MO0y J0BaHMM psijg Oyie

30DKHUM PU X € (— o0 + oo) :

3) y=x? In(1—3x4)

In(l—3x 4): { t =-3X 4}: In(1+t)= iﬂ _

n=1 n

n=1 n=1 n
© 3nX4n
n=t N
n=1 N
0 3n X4n+2
OTxe , MaeMO Y =—)
n=1 n

[HTepBa 301)KHOCTI BIIMOBIIHOTO TAOJMYHOTO Py BUZHAYAETHCS HEPIBHICTIO

‘t ‘ <1, omke, moOya0BaHMI Psii aOCOIOTHO 301ra€ThCsl, SKIIO

‘—3x4‘<1 = ‘3x4‘<1 = ‘x“‘<1 = \x\<4t/i
3 3

) . ) 1 1
Takum ynHOM, IHTEPBAIOM 301’KHOCTI MMOOYI0BAHOTO sy OyIie [— 4\/; ; 4\/; j .

4) y= x3ln(7+5x2)_

Pozé’azanus.



st Toro, mo0 CKOPUCTATUCh TAOJIMYHUMH PO3BUHEHSIMH, 3pOOMMO HM3KY

NEPETBOPEHb 3a/1aHOT (PYHKIIIT:

2 2
In(7+5x)= |nH1+ S%H =In7+ In(1+ 5%} =

:{tzﬁ}:lnﬁrln(lﬂ) In7+z( )n+lt

o

0 n+1 2n
=In7+>’ 7} In7+z( ) 5 2.
n=1 n n=1
1)”*15 x 2"
= In7 ( X
y =X (n +Z " ]

OTXe, OCTaTOYHO PO3KIANECHHS 33aJ1aHol PYHKIIT B psig MakiiopeHa 3aJaeTbes

o (_1\N*+1lgn,, 2n+3
bopmynoI0: y=X3|n7+Z( D ? X :
n=1 7 n

[aTepBan 301KHOCTI 3aCTOCOBAHOIO TAOJUYHOTO Py BUSHAYAETHCSI HEPIBHICTIO

‘t ‘ <1, omxe, OOy I0BaHU Psijl aOCOTFOTHO 301ra€Thes, SIKIIO

<1 = ‘x ‘ ; =N \x\<\/g

: : : 7 |7
Takum ynHOM, 1HTEPBAIOM 301’KHOCTI MMOOYI0BAHOTO PsiAy Oyne | — c ; c |

5x

1
5 y=———
’ 3\/(1+ NG )2
Po3é’szanns.

. , 2
3anany (yHKIIIIO MOKHA 3alMCaTH Y BUTJISIAL Y = (1+ 5X) % Ta CKOPUCTATHUCH
2

Ta0JIMYHUM PO3BUHEHHSIM Y O1HOMIAIBHUMN psijt Juist M = —3

CroyaTky 3anmuuieMo BKa3aHe TaOJuYHe pO3BUHEHHS Ta 3p00OMMO HU3KY

CIIPOLICHB:



@+t) 3=1+ 13: + 51 + T
N G R i
nlt
sl
n=1 n!
sl
2
Nl n!
~ 14 é(—l)” 2‘3i‘§°."(3”‘1> .

[ToBepHemocs 10 3aaaHO01 QYHKIIII:

e a2 = {t=ax = ety % - 1+i(_1)n 2:58..3n-1);n _
n=1 3”n!

:1+i(—1) 2-5n-8...(3n—1) (4X2)n:
n=1 3'nl!

2 (-1)" 2.5-8...(3n-1)-4" _,,.
= 1 X ’
+nzz“1 3"n!
oo (__ n . . — . n
y= 1+Z( 1)" 2-5-8...(3n-1)-4 o2
n=1 3n n!

IaTepBan 301)KHOCTI 3aCTOCOBAHOTO TAOJUYHOTO Py BUSHAYAETHCS
HEPIBHICTIO

‘ t ‘ <1, omxe, moOymoBaHUM psiji aOCOTIOTHO 30Ira€ThCs, SKIIO

4x°|1<1 = |x <1
x|
2

N |-

TakuMm 4MHOM, THTEpPBAJIOM 301KHOCTI MOOYAOBAHOTO Py Oyie (—

X2

DY forse

N |-



Po3ze’azanns
e
3amumreMo 3anaHy (GYHKIHO y BAMIAL Y =X ° -(6 +11X3) 4 Ta 3aCTOCY€EMO

Ta0JIMYHE PO3BUHEHHS Y OTHOMIQIBHUM s A1 M = 7

CnoanKy 3aIMIIEMO BKa3aHE TaOJUIHE PO3BHUHCHHA:

ot BICAC ),
)
_ 1+§(_1)n 1-Ltz-ngn..!.(4n—3)t i

[ToBepHemocs 10 3aaaHO01 QYHKIIII:

1
1 5V| 4 5 1 1
@+1n5)4—{6(1+“g:H —{t—l% }—64.a+04—
LT o ()15, _
=64-1+Z% 1) 1if](M]3hn}:
L n=1 n:
[ w1k, _ 5"
:64_1+§# 1) 1if}(M]3)EMX] }:
n=1 nt 6
LT s ()15 _3).5"
e 1+Z( 1) 1522r1...(41|n 3)-5 -xﬂ;
| n=l -n:

o0

(_1)”1-5.9..(4n-3)11”.Xsn

0

24" -n!

|

G4)”L5-9”(4n—3)5”.x5m3
24" .n! '

IaTepBan 361)KHOCTI 3aCTOCOBAHOTO TAOJUYHOTO PSATY BU3HAYAETHCS HEPIBHICTIO

‘t‘ <1, oTxe, moOymOBaHMIA Psig AOCOIFOTHO 30IraeThCs, SIKIIO

<1 = ‘X5‘<E = |x <F&/E
11 11

‘11x5




TakuMm 4MHOM, THTEpPBAJIOM 301KHOCTI MOOYA0BAHOTO Py Oyiie
11 V11

Ipukian 3. Po3BuHYyTH B CTENEHEBUI Psijl PYHKILIO Y = — B OKOJIi TOYKH
X

Xo=—3

Pozé’azanus.
3ajady MOKHa PO3B’S3aTH ABOMA CIIOCOOAMHM, TPUIOMY Pe3yIbTaTh OyyTh OJHAKOBI.

1 cnocio. Psn Tetinopa mis 3amanoi GyHKINT Ma€e BUTTIST
© y (n)(_ 3) n
y00-y-3+ 2T ey
n=: H

OOGuuncIMo y To4Ili X, = —3 3Ha4eHHs 331aH0i QyHKUIi Ta 11 KITbKOX NOXiTHUX, Ta

CIpo0yeMO 3HANTH 3aKOHOMIPHICTb, SIKI BOHU T1IKOPSIOTHCS.

y—%—X—Z ’ Y(—3)=(_:1%)2=3i2;
y =-2x7; y,(_g):_(_z)3 :3%;
- =
y"=2-3-(-4)x°=-2-3-4x7; y”,(_3):_§_;;1 _ 2:5.4

JIerko moMITUTH, 1110 3HAUYEHHS NOXITHUX € TOJaTHUMU JApOoOaMu, YUNCETbHUKHU STKUX
MaroTh (haKTOpiaIbHUMU T00YTKaMHU, a 3HAMEHHHUKH € CTENICHSIMHU OCHOBH 3. AHaIi3
LMX BUPa31B MPUBOIUTH 10 BUCHOBKY, IO ITyKaH1 3HAYEHHS MMOX1IHUX MOXHA

o0uncIuTH 3a HOpPMYJIO0

y(”)(—S): 2-3-...-(n+1).

3 n+2

Toni psan Teﬁnopa JUTS 33J1aHO1 (PYHKIIIT Ma€e BUTIIS

)=+ 3230 gy,

n=1

<ﬁg > o (3"

n=1



OGuucauMo paaiyc 301>KHOCTI OTPUMAHOTO PSIY.
_n+1 _n+2
”_3n+2 ! an+1_3n+3 !

n+1 33 _lim (n+1)-3"%.3

n+1 n+2 - -
Trow3™2 ny2 now 3002 (n+1)

3 AN+2 " 3 ‘A N+3

=3.

n—)OO

. la,
R=Iim

n—oo an

Toni psi aOCONFOTHO 30iTa€eThes, SKIIO ‘X + 3‘ <3.

TaKuM 9HHOM, iHTepBAI 361KHOCTI 3amaeThest yMoBoio Xe( —6;0).

2 cnocid. Buxopucraemo TabiimyHe po3BUHEHHS Y psall Makiopena. st iboro

BUKOHA€MO 3aMiHY 3MIHHOI Z = X — X, Ta IEpETBOPUMO (PYHKIIIIO 10 BUIIIAAY, IKAN

A03BOJIsI€E BUKOPHUCTATHU BKAa3aHC PO3BHUHCHHS.

y:x_lzz{i::):z}: (2 _13)2 N (3—12)2 _H 12)}2 :%'(1_3_2 -

=1+ —
n=1 n!
:1+§1(_1)n 2 ?;“4 (41 =1+ni;1( )" (n+1)
e e B R S
1 1&2(-)"(n+)(-)" . 1 &n+l _,
_§+§HZ::1 3" _§ n§13n+2

Takum YMHOM, ITYKAHC PO3BUHCHHA Ma€ BUTTIA

n+1( )n.

n+2

y=st4
9

n:1



[aTepBan 301KHOCTI 3aCTOCOBAHOTO TAOJUYHOTO PSSy BUSHAYAETHCSI HEPIBHICTIO

‘t‘ <1, omxe, moOyAOBaHUIN PsiT AOCOTIOTHO 30iraeThes, SIKIIO

‘—E <l = [z|]<3 = [x+3|<3 = -6<x<0

TaKuM 9HHOM, iHTepBAIOM 36iKHOCTI M6y K0BaHOr0 paxy 6yae (-6 ;0 )

. . T X :
[Mpuknan 4. Posknactu B cTeneHeBui psia PyHKINO Y = COSE B OKOJI1

TOYKH X, =9.

Po3se’a3anus.
Sk 1y monepeaHpOMY IPHUKJIIAJl 3aCTOCYEMO JIJIsl PO3B’sI3aHHS 3a1a4i JBa CIIOCOOH.

1 cnocio. Psn Tetinopa nis 3amanoi GyHKINT Ma€e BUTTIST
w y (n) 5
y(0)=y(6)+ 2 (c-9)1
n= H

OOGuucIMo y To4lli X, =9 3HaueHHs 3aJaHoi QYHKIII Ta ii KITBKOX MMOXiTHHX, Ta

CcIpoO0yeMO 3HANTH 3aKOHOMIPHICTb, SIKI BOHU MIJKOPSIOTHCS.

7T X -5 T
=C0S—— 5)=cos——=cos—=0;
y 10 y() 10 2
TX T 75 T
'=—sin—-—, 'B)=-sin—7—=——;
y 10 10 y() 10 10 10
TX (7 75 (rx
"——COS—‘ " ’ ”5 —_cos—~=.| = =0;
e () P RS

10 (10 10
(5) x (7 (5) 75 (x) n°
sz_sm_.(_) | 5)(5 :_sm_-.(_j __T
y 10 \10 y*(6) 10 \10 10°

Jlerko MOMITUTH, IO MapHI MOXIAHI A0PiBHIOOTH 0, a 3HaYEHHS HEMAPHUX €
3HAKO3MIHHMMHU JIp0OaMU, YUCIICIIbBHUKH SKUX € CTEIICHSIMU OCHOBH 77 , 2 3SHAMCHHHKHU
— crenensiMu ocHOBU 10. AHami3 1ux BUpPa3iB MPUBOAUTH JI0 BUCHOBKY, 11O ITyKaH1

3HAQYEHHS MOX1AHUX MOKHA OOUYUCTUTH 32 POPMYJIOIO



2xe) o 2t
y'#H()=(-1) ETEES
Toni psn Teitnopa asis 3aaaH01 QYHKIIT Ma€ BUTJIST
o (1)K . g2k )
=3 I E T (),

1021 (2k -1)

3HaiigemMo iHTepBas 301KHOCTI sy 3a AOMOMOror0 o3Haku Jlamambepa:

_1)K . p 2k )

Uk(X)zléZkl'(;[k—l)! (x_5)2k 1,
(_1)k+1.ﬂ,2k+1

T 1021 (2k +1)

Upya (%) _
Ujq(X)

o GO H (x=5) 2 (1) B (x=5) "

ke 102 (2k+1)r 102t (2k—1)! -

Uk+1(x) : (X_S) 2o

D(x) = lim

Kk —o0

: 7r2-(x—5)2
= lim
koo|10% -2k - (2k +1)

HepiBHicTb D(X)<l BUKOHYEThCSA AJIA OyIb-SKOTO 3HAY€HHsS X, OTXe, psan Oyxae

301KHUM U X € (—oo;+oo )

2 cnocio. Bukopucraemo TabnuyHe po3BUHEHH y psia Makiopena. s iporo

BUKOHA€MO 3aMiHY 3MIHHOI Z = X — X, Ta IEPETBOPUMO (YHKIIIO A0 BUIIIALY, AKUH

A03BOJIsI€ BUKOPHUCTATHU BKa3aHC PO3BHUHCHHS.

X _|Z=X=5 7(z+5) (7{2 ﬁj . 72
y =C0S—— = =cos—— T —cog =+ |=-sin>= =
10 [x=z+5 10 10 2 10

:{ :Z—g}z—sintz—i(_l)mtzn_l :i (_1)n)l.(”zj2n_l =

n=1 (Zn_l)! n:1(2n—1 !

-(X—S)Zn_l .

Takum YMHOM, IIYKAaHC PO3BMHCHHS Ma€ BUTTIAL



(_1)n 201

0*"*.(2n-1)!

Tabmuunuit psa Oyne 36iratucs npu t e (—oo X +oo), 0TXe, ToOy1I0BaHui psif Oyje

(x=5)""" .

y(x)= ill

30KHUM IIpU X € (— 0+ oo) .

IMpuxnax 5. Po3BunyTH B creneHeBui psajn QyHKLi0 Yy =8 B oKoIi TOYKH
Xo - 3 .
Po3zé’azanns.

1 cnocio. Psn Teitnopa nist 3amanoi GyHKITT Mae BUTIIS

00=30)+ 307 E (g1

OOGuuncnuMo y Todli X, =2 3HaueHHS 33JaHoi QYHKHII Ta 11 KUTBKOX MOXITHHX, Ta

cIpoO0yeMO 3HANTH 3aKOHOMIPHICTb, SIKI BOHU MIJIKOPSIOTHCS.

- ORI
y'=8%In8-(-1)=-8*In8 , y’(3)=—8‘3ln8:—mln3;
y'=-8"*In*8-(-1)=87"In*8 , y”(3):8‘2In28:£In28;
y"=87*In*8-(-1)=-8"In°8 , y’”(3):—8‘2In38:—$ln38.

AHani3 uux BUpa3iB MPUBOAUTH 10 BUCHOBKY, 1110 IIYKAaHI 3HAYEHHS MOX1THUX MOYXHA

obuncnuTH 3a HopMyJIor0

g~ g
yE)="g 5

Toni psin Teitnopa asis 3aaaHo1 GYyHKIIT Mae BUTJIST
© In"8
L s LIS g
_ -n!
OGuucanMo paaiyc 301>KHOCTI OTPUMAHOTO PSY.

(-1)"In"8 (-1)"™*In"*g
An="FC" 5 an+1:
512-(n+1)!

f 512-n!



n n n+1 .. n+l
R - timl 2| fim (-1)"In 8:(—1) In"512 | _
noela | now  512.n! 512-(n+1)!
i (-1)"In"8 512-(n+1)! n+1
= lim . =|lim——=.
o= 512-nl (=1)"*In"g| no= In8

Taxum unHOM, psig Oyne 301KHUM MpU X € (— 00 ; + oo).

2 cnocio. Bukopucraemo TabimyHe po3BUHEHHS y psag MakiopeHa. [{ns nuporo

BUKOHA€EMO 3aMiHYy 3MIHHOI Z = X— X, Ta IepeTBOPUMO (YHKIIIO JO BUIIISAAY, SIKHM

A03BOJIsI€E BUKOPHUCTATHU BKAa3aHC PO3BUHCHHS.

y:8_x:{Z:X_3}:8_(Z+3):8_Z_3:8—3-8—2:i-(eH‘IS)_Z:i-e—ZlnS:

X=2+3 512 512
1 1 2" 1 2 (-zIn8)"
{ } 512 512 ( E{n!j 512 ( nzz‘i n!
w (_1\N .50 " o (_1\" . Ia"
_ 1 +Z( 1)"-z"-In"8 _ 1 _,.ZM(X_g)” _
512 o 512-n! 512 ;5 512-n!

Takum YMHOM, IIYKaHC PO3BUHCHHA Ma€ BUTIIA]

1 +i(—1)"-ln”8(x_3)n |

T512 = 512.n!

y

Tabmuunuii psng Oyae 30iraTucs npu te(—oo ; +oo), oTKe, MoOyI0BaHUN psia Oyne
30KHUM IIpU X € (— 00 ; + oo) :
[lpuknang 6. 3anucaTu y BUTIISAl PsAAy IHTErpajl 31 3MIHHOIO BEPXHBOIO

X
IPaHUIICIO _[XZ cos x>dx.
0

Po3ze’a3anus.

Poskmanemo miginTerpaibHy QyHKITi0 y psa MakiopeHa
f(x)=x*cosx®.

o (_ n,.2n w (_
cosx3={t—x3}=cost:1+z(1L :1+Z_( 1 ( )

_ )" ()" _
n=1 (Zn)l n=1 (2n)!



flx)=x (1““21(() ;an ; F(x)=x +nzl( 1() X)6”+2_

OTtpuMaHuii psji 30ira€TbCsi Ha BCIM MHOXHHI JIMCHMX YHCEN, OTXKE, HOro

MOKHa TMOYJIEHHO IHTETpyBaTH y OyAb-SIKOMY CKIHUEHHOMY MpOMDKKY. Tomi 3
k+1

ypaxyBaHHSM TOTO, 110 jx"dx =11 +C, maemo
X 0 6n+2 6n+2
[ x? cos x®dx = j[x -rjz( D" :jdx jx dx+—§:j ) X dx =
0 = (2n) it (2n)!
o0 ( ) x 6n+3 | 3 = i -
+nz_l(2n)| 6n+3|, 3+nz_13-(2n+1)! X

Jlerko moMITUTH, IO OTPUMAaHE PO3BUHEHHS BIAMOBLIAE QYHKLIT Y = §SIn X3, AKa €

MIEPBICHOIO ISl MIIIHTETPAIbHOI (DYHKIIII.

HpI/IKJ'IaI[ 7. 3anMcatd y BUIVISIAL PSAY 1HTErpaig 31 3MIHHOK BEPXHBOIO

I'PaHULICIO I

V1+x

Po3ze’azanus.

3anumemo psa Maknopena st migiHTerpanbHoi pyHkii f (X) = ! =
1+ X
1 21 1
—(+) 2= {t=xCf=4t) 2 =
1+x

Il
[EEN
+
s
77N\

(-1)"1-3-5...(2n —1)X an
2".n! '

(o d

>

i

|

+
=}
1.8

Sk BimoMo, iHTEpBAJIOM 301’KHOCTI OTPHUMAHOTO PSIY € ( -1;1 ) , KpiM TOTO,

MOYKHa TTOKa3aTH 3a JOMOMOror Tteopemu JIeioHina, mo 1ei psija 30iraeTbCcsi TaKOXK,



AKI0 X =1, OTXKe, el psAJ MOXKHA TMOUYJIECHHO IHTErpyBaTH, SIKIIO MPOMIKOK

IHTErpyBaHHsI TOBHICTIO HAJIEKUTh MHOXKHHI ( -1;1 ]

[1+nzl( 1'1-3-5.. (2n—1)X3n}dX=

2".n!

«  2X(-1)'1.3-5...(2n-1)

. x 3" dx =
0 n:]_O 2 'n!

o (_1\"1.7. N 3n+1] %
_ X\§+Z( 1)'1-3-5...(2n-1) x*|

S 27! 3+l

°°(—1)”13 5...(2n- 1) an+l
o 2"-n!-(3n+1) '

3agayi miABHIIEHOI CKJIATHOCTI

[Ipuknazn 1. Po3BuHyTH B cTeneHEBU sl PYHKINO Y = In(x 2 _3x+ 2) B OKOJI
TOUKU X, =4.

Po3zé’azanns.
[ToOynyeMo 1rykaHuid psijy 3a JOMOMOIOK TaOJMYHUX PO3BUHEHb Y PSI

Maxknopena. [{ns 1pOro BHKOHA€EMO 3aMiHy 3MIHHOI Z=X—X, Ta NEPETBOPUMO

(YHKIIIIO A0 BUTIISIAY, SIKMM T03BOJISiE BUKOPUCTATH BKa3aHE pO3BUHEHHS.

In(x —3x+ 2) {Z i )Z:j} = In[(z +4)° —3(z+4)+ 2]: In(z2 +57+ 6):

=In[(z+3)-(z+2)]=In(z+3)+In(z +2).

L

0 n+1 ‘
)

=In3+ z
In(z +2)=In [2-(1+5ﬂ=|n2+|n(1+§j=|n2+i(‘1)n+l.(Ejn:

N



( )n+1 7
=In2 20 =<l 2
n +nzl — ‘2 <1l;|z|<
Tomi
) ( )n+1 w(_l)n+1. -
In(x 3x+2) In3+z T +In2+nZ::1 T
2 (-1 (1 1) z 12" +3"
=In3+1In2 ( J—+—1.2"=In6 —1)" L0
n3+In +n:1 . gn Ton )z =i +nZ_1( ) e -

YMoBamMu 301KHOCTI JOIMOMDKHHUX PSAIIB OyJIM HEPIBHOCTI ‘ Z ‘< 2 Ta ‘ Z ‘< 3, Toni

OTpUMaHUM psia Oyie 30iraTucs, KO0

EARY
= |z]<2 < |[x-4|<2.

|2]<3
- nil 2 "4+ 3" n .
Ocratouro  y=In6+ > (~1) 5 (x-4)" | xe(2;6).
n= n-
. : 1 .
[Tpuknan 2. Po3kimactu B cTeneHeBUi psAn PyHKIO Y =-—-———— B OKOJI

x> —Xx—2
ToukH X, =1.

Po3zé’s3anns.

[ToOynyeMo 1rykaHuid psiji 3a JOMOMOIOK TaOJMYHUX PO3BUHEHb Y DS

Maxknopena. [[nsi 1boro BUKOHAa€EMO 3aMiHYy 3MIHHOI Z=X-— X, Ta NEPETBOPUMO

(dyHKIII1O 10 3py4YHOTO TSt PO3KJIaIaHHS BUTJISITY.

#: z=Xx-1 _ 1 _ 1 _ 1 _
X*—x-2 |(x=z+1 (z+1/-(z+1)-2 Zz°+z-2 (z+2)-(z-1)

1 A, B .
1 @+2)z-1) z+2 z-1 '
1=Az-1)+B(z+2) ;
z=1: 1=A.-0+B-3 ,B:%

z=-2: 1=A-(-3)+B-0 , A= —



211
1 __ 3.3 |_
(z+2)-(z-1) z+2 z-1

i 1yt 1
3\z=1 z+2) 3\1-z 2+z2)

3anumieMo HEOoOXiAHE ISl TMOJANBIIONO PO3B’S3yBaHHS 3a7adl TaOJM4YHE
pPO3KJIaiaHHS.

(1) = 14 i(—l) (-1-1) (—1n—|2)...(—1—n+1)t 0 _

n=1 n!
» (~1)"1.2.3. ©
C ey D234 Sy g
n=1 n! n=1
Otpumyemo
L= =1 B ()" =1 32" [zl
1—2 n=1 n=1

‘E <1; |z|<2
2
1 z d z" 113 &, (1"
= —— 1 n — _1n ——_ .| = 1 n —
XZ_X_Z 3 |: +r§_z + +|§[( ) 2n+1:| 3 |:2+r§_( + 2n+1) }
1 0 2n+1+(_1)n i 1 0 (_1)n+l_2n+1 0
_ 1 __1 1
2 EL 3 2n+1 J 2+r§_ 3_2n+1 (X )

1z]<2
= |z]<1 & |x-1]<1.

o (_1\"*1 _on+l
OcratouHo y:—%+2[( 1)3 2n+12 ]-(X—l)n , xe(0;2).
n=1 :



. X
[Mpuknan 3. Posknactu pynkigito f (X) = Y] B psaa MakiopeHa.
+ X—2X

Po3zé’azanns.

st Toro, o6 po3knacTu GyHKIN0 B psag MakiiopeHa, Tpeba 3HalTH 3arajibHy
dbopMyiry moxigHOi N -To mopsnaky. L{s 3agaua yacto OyBae ayxe Baxkoro. Tomy Tpeba
cripoOyBaTH 3BeCTH (DYHKILIIO B CyMy (YHKIIIH, pO3KIa IKMX MU 3HAEMO.

[Homi ¢yHKIIA, IKY MM XOYEMO PO3KJIACTH € MOXiAHOI0, a00 IHTErpajoM OT
TabauyHO1 (DYHKINT, po3KiIaa sIKOi MU 3HaeMo. Po3kiiaziemMo Hairy (QyHKIIIO B CyMy.

2
I[JIH ObOTO CIIOYATKY PO3KJIAACMO HAa MHOXHHUKH 3HAMCHHUK 1+x—2x°. ,)_—[J'IH o010
1

3HAWJIEMO KOPEHI  PiBHSHHSA 2x%* —x-1=0: X, = — X,=1. Tomy
> 1
—2X° + X+1= —2(x+ Ej(x—l).
. X
Temep poskinamgeMo (GYHKIIO Y B CyMy METOJIOM PO3KJIaJaHHsI
+ X—£X
palioHaAILHOTO P00y Ha HAWIpPOCTIiII APOOH.
1
A(X-1)+B| x+—
1 X 1| A B 1 (x-1) ( 2)

e s e

1 : ..
= A(x—-1)+ B(X + Ej =X (MHOTOWIEHH € PpiBHUMH, SKIIO KOe(ilicHTH mpH

OJHAKOBUX CTENEHSAX PIBHI, a00 iX 3HAYEHHs IPU OJHOMY 1 TOMY X X, piBHI) =

—1— §B:1 B—g
2 3
1] 3 1:> 1
=——|-—A=—= A=-.
21 2 2 3
12
Tomy ) - :_E(Z. 1 2 L)
1+ x—2x 2 1+£ x—1 2\3 1+2x 3 1-x
2
1/ 1 1
=—= = (cxopucTyeMoch (PopMyIior0 po3kiIamaHas QyHKIIH — 1
3\1+2x 1-x X
LI psn  Maknopena i 1. i x") =
1-x =0 ’ 1—X rd
:_1 _1 :_12(( 1)Xn lz( )n
3n:0 3n: 310 35



OO6nacte 301KHOCTI psdY Z 2X) JIOPIBHIOE |2X| <1, a psny
=0
D x"—|x|<1, romy o6nacts 36ikHOCTI ix cymu |X| < >
n=0

[Tpukmnan 4. Po3kiactu B psia MakiopeHa HacTyImHI QyHKIII:

a) f(x):(1+x)ln(1+x); 6) f(x):%lnT—i+%arctgx;

B) f(x)= arctg i

Po3se’a3anus.

o [ n-1_n
a) f(x)=(1+x)ln(1+x)=(1+x)z(1)TX= (mBncs  dopmyny V) =
n=1
0 n-1 VU n-1_n+l
Z( 1) +Z 1) X = (O6nacte 30DKHOCTI HMX pagiB —1<XxX<1,
n=1
( 1) n-1 " oo( 1)” Xn+1 o )n xl o (_1)n—1 n+l nxn+1

+2

n+1 = n

_Z zg X x+§

_i(—l)n Xn+1 _ n n+1( 1 j - i 1)” Xn+l
n

n+1 n 1 n
(_1)n+1 Xn+1

~ n(n+1)

n+1 n+1

i

[HN

>
|

6) f(x):%lnT—X %arctgx:%ln(ﬂ x)—%ln(l—x)+%arctgx.

®ynrkuii In (1+ X) iln (1— X) — Ta0nauuHi. Po3kinageMo GyHKIIi0 arctgX B psj.

1 - n+l S n+l e (_1)n+1 x2" 1
arctgx:j ) dx:jZ(—l) x*"dx =Y (1) szndx= = — . Toxi
1+ X 1 ) = 2n-1
w [ n-1_n w (_ n-1 n n . N+l 2n-1
f(x):lz( 1) x _lz( 1) (-1) x L= Z -1)"x
4~ n 4 n 215 2n-1
0 n-1 n 0 2n—1 n 0 _ n-1 n 0 n
PosrissHeMo Z( 1) — Z ( _1)2n—1 —1) Z(l)—x + X
n=1 n= n=1 n n=1 n

X2 XS XZ 3 3 o ,2n-1

=x——+—+...+x+—+x—+...=2x+zi+...:22X .
23 23 3 “ion-1




Tomy

o ,2n-1 © (1] n-1_2n-1 3 5 7 3 5 7
f(x):%zgn_1+% () ;n—xl :% AN AN
n=1 n=1

5 9 4n-1
L2 2 :E-ZZX .
2 5 9 2 4n-1
O06uacTh 301KHOCTI X € (—1;1). Ile BHIHO 13 TOTO, IO 00JACTh 301KHOCTI PSTy JJIS
In(1+x) € -1<x<1, ma In(1+x) e -1<x<1, ms arctgx € —1<x<1.

B) f (X) =arctg i_ X . 3HaiiIeMo MoXiIHy 1i€i QyHKII:

+4x
—2(1+4x)—(2-2x)4
2-2xY (1+4x)° 10 -2 -2
arctg = 5 == 5= 5
1+4x +(2_2xj 20x"+5 1+4x"  1+(2x)
1+ 4x

1 — :
Iro dyHKIIII0 po3KiIaaemMo 3a HOpMYI0r0 1 x = Z . 3BlACH
n=0

———ZZ )" 2°"x*", Mu posknanmn B psa MakiopeHa MOXimHy, Temep

1+(2x)

arctg(z 2 j C+|[f(x)dx=C- 22 J(-1) 22”x2”dx:C—2i(—1)n o X7
1+4x e 2n+1

© (_1 n+l 22n+1x2n+1
=C+), )
=0 2n+1

B T. f(0)=arctgz, e o3Havae, mo B Hamomy Bumanky C=arctg2, tomy

o (_1)n+1 22n+1x2n+1

f(x)=arctg2+ >
n=0

2n+1

OyHKIIs 1% pO3KIIamaeThcsl B psig MaknopeHa, sikuid 301ra€eThCsi Ha 1HTEpBal
—1<X<1, TOMy ————— pO3KJIAIa€ThCs B psiil MakiopeHa, skuil 30iraeTbesi Ha

1+(2x)
: . 1 1 . 22X
1HTEpBAJI —=<X<=. Ob6nactp Bu3HaueHHs ¢yHKUIi  arctg

2 2 1+4x

1 1 . : :

Xe _OO;_Z U Z;OO . Mu mnpu i"TerpyBaHHi psmy migoupanu C 3 TOro, o
f(O):arctg2, ToMy 3Haiimum posknax yskuii  f(X)=arctg B Pl

1+4x



. : 11 :
Makiopena, 00yacTb 301KHOCTI SIKOTO XE(—Z;E , & MOXXHa TMEpeBIpUTH, IO

KIHIIEBUM psiJT 301ra€eThCsl 1 B TOUI —

© (.1 n+1 ' .
[Ipuknan 5. 3HaliTH CyMmy psny Z% [Tinka3ka: po3risHbTE (PYHKIIIIO
n —
n=1

f (x)=arctgx.
Po3zé’azanns.
[HOMI CyMy YHCIIOBOTO Psy MOXKHA 3HAWTH, AKIIO MiaiOpatu (PyHKIIIO, sSKa
pO3KIIaIaeThes B psasl MakiiopeHa, abo B psijx Teisiopa, 1 moxijgHa abo iHTerpan Bij Hel
B SIKIMCBh TOYII X, CIIBIAJAE 3 TUM YUCIOBUM PSIOM, CyMy SIKOTO HaM TpeOa 3HAMUTH.

Poskmagemo dynkiito f (X) =arctg X B psiax Maxkiiopena.

1 0 n o 00 0 X2n+1
arctgx=C dx=C -1 dx=C -1 :
9 +J‘1+x2 X +J.nzzo( )X +§( ) 2n+1
B touni x=0 arctg0=0, romy C=0, Tak sk cyma psay B Toumi X=0
[ee] 2n+1
nopiBHioe Hymo. OTxe, arctgx:Z(—l)” ;(n+1. O6snacth 301KHOCTI LIOTO PSIAY
n=0
n w (_1\"1 w (_1\"+ w (_1\*1
( 11] Toji arctgl= Z 1) Z( 1) =Z( 1) . ToOTO &ZE_
2n+l = 2n-1 = 2n-1 = 2n-1 4

SIKIIO paxyBaTH WieHH psAAy Big N=K, a X04eMo 3ABUHYTH TOYATOK PaxXyHKY
Nn=K+a, T0 B popMysly 3araJlbHOTO 4YjcHA PAAY 3aMicTh N MiACTaBIIEMO N—c.
Ham psn mounnaBcst paxyBatucs npu N=0, a MM X0ueMO TEPEIBUHYTU MOYATOK
paxyHKy 3 N=1, ToMy B 3aragpHuUid uwieH psay MU miacraBwim h-1, a

(_1)n—1 _ (_1)n+1.
1

—————— [0 WM JOJaTHUM
2+ 2X+ X

Ipuxnax 6. Posknactu ¢yukuiro f(x)=In

cTeneHsM OlHOMa (X + 1) .

Po3ze¢’azanns.
Ham tpeGa posknactu ¢ynkuito f (X) B pag Teiinopa no crenensm X +1. Lle

MOKHA 3pOOUTH 3 BIIOMUMH PO3KJIafaMu eIKuX (PyHKIIH B psg MakiopeHa, sIKIo
(YHKIIIIO 3MOKEMO 3aluCcaTH TakK, 1100 MOXKHA OyJI0 BBECTH HOBY 3MIHHY (X +1) =

Tak, o0 MU MOTY4YIH (PYHKITIF0, PO3KIIA] SIKOT B psii MakiiopeHa HaMm BiJJOMHIA.



Inﬁlz:—ln(2+2x+ XZ):—In(l+(1+ X)Z). Posknan B psajg MakopeHa: Mu
+ZX+ X
o (_ n+l _n
sHaemo dyHkuito In(1+x)= Z(l)TX :
n=1
w (_1\1 2n o (_1\N 2n
Toz:i—ln(1+(l+x)2)=—z( 1) (1+x) =z( 1) (1+x) .
n=1 n n=1 n

OGunacts 30DxHOCTI psity Maxnopena as gynkuii In(1+x) —1<x<1. Toxi

: : 2 : .
0o06s1acTh 301KHOCTI JJISI HAIIOTO PSIY —1<(1+ X) <1. Ile cucrema HepiBHOCTEH

2
(1+x)">-1 o
) , TIepIIa HEPIBHICTh BUKOHYETHCS IPH X € (—oo;oo) , a Jpyra s
(1+x)" <1
-1<1+x<1.
3Biacu 00acTe 301kHOCTI —2 < X <0.

X

[Ipuxkman 7. Poskiactu giuiro f(X)=———
’ by () x> —5X+6

B pan Tewnopa 1o

CTEIIEHIM X —5.
Po3se’a3anus.

Poskianemo — Ha CyMy IPOCTIIIHX JpOOiB.
X*—5X+6

XA B _AXZYBIX2)_ ) g, B(x-2)-x=
x> -5x+6 x-2 x-3  (x-2)(x-3)

x=3|B=3
=

x=2|-A=2, A=-2.
Tomi

X -2 3 -2 3 -2 3
5 = + = + = c + AN
x*—5x+6 x-2 x-3 (x-5)+3 (x—-5)+2 3(1+x—j 2(1+x—j

. 1 —
= (MM 3HaEMO pO3KIax (YHKIIi —:Z:(—l)n x") = -
Xx+1 3

wiN

- 2 : .
= Z(—l)“ ( X — 5)” (_ 7 + 211) . OO6nactp 30LKHOCTI [JII TEPIIOTO  PSIAy
n=0

X—=5 — . .
-1< 3 <1, mna ppyroro -1< XTS <1, ToMy o00mactb 30DKHOCTI CyMH €

PO3B’S3KOM CUCTEMHU HEPIBHOCTEM:



_1<X__5<1 —3<X—5<3
35 = = -2<x-5<2=x¢e(37).
X_
_1<T<1 —2<x-5<2

3aBIaHHA IS CAMOCTITHOI podoTH

1. 3naiiTy mepiii TpU HEHYJHOBI YICHHM PO3BHHEHHS y psia MakiopeHa (QyHKIIi1
y =2"CcosX.

2. PozBunyTH y psin Teisiopa B OKOJI1 TOUKH X, = 2 HOJIIHOM P(X)= X*—x+3.

3anucatu po3BUHEHHS (yHKIII y psa Makinopena. Bkaszatu iHTepBasl 301KHOCTI

OTPUMAHOTO PSY.

) 5 X3
3. y=x'e ¥, 4. y=x3cos 5. y:xlosin?.
3
6. y:x8ln(1+7x4). 7. y:In(7—3x8). 8. y:x—z.
(1+3x*)
9. !

VA P —
VI+T7x3

3anucatu po3BuHEHHs (yHKIIT y psan Telnopa B okomdl 3amaHoi Touku. Bkazatu

1HTepBaJ 301>KHOCTI OTPUMAHOTO PSIY.

10. y:ﬁ, Xo=—2. 11. y:ﬁ, Xog=—1.

12. y=In(3+x), x,=1. 13. y=e*, x,=-3.

14. y=cos3x, xozz. 15. y:;, Xg=—2.
3 VX2 +4x+8

5—X
16. y=In—, x,=1.
3+X
3anucaty y BUTIISIIL sy 1HTETpasl 31 3SMIHHOIO BEPXHBOIO TPAHUIICIO .

17. [x% 5 dx. 18. [In(2—9x)dx. 0. [ O
0 0

03\/8+X5 .




Bignosini.

In22-1 ,

1. y=1+In2-x+ X <.

2. P(x)=17+31(x-2)+24(x-2)* +8(x-2)* +(x-2)".

n

3. y=X +Z( ) x*"T . xe(—o;+w).
102" s,

4. y=X +n21(72n)(2n) x on+3 , Xe(—oo;+oo).

= ( 1)n+122n—1 X6n+7

5.y=)

152" (2n-1)!

g )

7.y:m7—§:173nnnx8n , XE(—JZ;ﬂZ].

8 y=x*+ S (1" X xghﬁ +H
R ()

> (—1)”1-5-9...(4n—3)(x
n=1 4" n!

11. y=—-=-)

Xe( —00 +oo)

10. y =1+ +2)" , xe(-3;-1).

e(-15;1).

]2.y:m4+§zplrﬂbuif , xe(-3;5)

= 4"n
_6 °Oe_6-2” n
13. y=e °+> m (x+3)" , xe(-ow; +0)
n=1
IR G N M A .
14.y——1+nzz:1 (2n) X_§ , Xe(—oo; +m).
1 & (-1)"-3-5...(2n-1) on
15. y=2 2)*" ~4;0
I e xe(-4;0)



16, y - |n3+§3” (1)"+1(x_1)“ xe(-1:3).

17. |:1x4+w—(_1) 5" e
4 an!(2n+4)

18. I =xIn2— iL 41
2" -n(n+1)

__X Z( 1)"1-4-7..80-2) s
o 2:24"-n!-(5n+1) '

6. BACTOCYBAHHH4 PAJAIB
1. Ha0umzkeHe 00uMc/IeHHs 3HaYeHb (PyHKIIN Ta BUSHAYEHHUX iHTErpaJiiB

Jns HaOnmKeHOro OOYMCIIEHHS 3HAauyeHb (PYHKIIA HEOOX1THO MOoOyIyBaTH
PO3BUHEHHS IIYKAHOI (PYHKI[IT y CTENEHEBUM P, IKUM € 301>KHUM JJI BIATIOBIAHOTO
3HAYEHHS apryMeHTy. Jlajnl oTpuMaHuii YUCIOBHIA Pl HAOJMKEHO 3aMIHIOETHCS MOTO
YACTUHHOIO CYMOIO Tak, LI00 3aJMIUKOBUM 4YJ€H psAOy HE IEpeBUIyBaB 3a
a0COJIFOTHUM 3HAUYEHHSM 33JJaHO1 TOYHOCTI.

Tunosi 3agaui

[Mpuxman 1. 3anucaru y BUrIsiai 30ikH0ro unciosoro psaay In0,76.

Pose’azanns
[Mepenumemo urciao IN0,76 y urmsai: In0,76 = In(1—024)

MoskHa BBaXkaTH, IO IIyKaHa BEJIWYMHA € 3HAYEHHSIM (YHKIIII y:In(l+ X) pu
X =-0,24:

In0,76 =In(L+ X)

x=—0,24"
3anuiiemMo po3BUHEHHS B psia MakiopeHa jgorapudmivyHoT GyHKITIT
2 3 o (_1\"N+ 1., n
In(L+x)= 22 4% = Z(l)—x . —l<x<l.
1 2 3 n=1 n

3naueHHs aprymMeHTy X=-0,24 HanexuTb 001acTi 301)KHOCTI HABEIEHOIO

psy, OTKe, IIyKaHe 3HauyeHHs (PYHKI[IT MOKHA OTPUMATH Y BUJISIAL YHCIIOBOTO Py
M1JCTAHOBKOIO BKA3aHOT'O 3HAYEHHSI Y CTENIEHEBUIA P

n=1 n=1 25
6" 2 6"

:i( l)2n+1 __%

a1 52n n:152n.n



[Mpukian 2. 3anucatu y BUMISA 301KHOTO YrcaoBoro psay Inl19.
Po3zeé’azanns

SIKIII0 MpeCcTaBUTH ITyKaHe 3HaueHHs y Bursiai In19 = In(1+ X) 18
X =
TO CKOPHCTaTUCA PO3KJIamaHHIM (QYyHKITIT In(1+ X) B psaa MakinopeHa Oyne
HEMOXKJIMBUM, OCKUTbKH X =18 He HamekuTh 007acTi 301KHOCTI BiMOBIAHOTO PSTY .
3anuiemMo apryMeHT GpyHKIii y BUTTISAL Ipo0y
1+ X

19=7— 19(1-x)=1+x; 20x=18; x=09.
—X
Takum YUHOM, MOKHa BBaXaTH, 1110
In19= Inlii
1-x|x=0,9"
[IpeacraBumo norapudm 1poly y BUTIISAI CTETICHEBOTO PSTY:

2 3 4 5 6
Initx_ m@+@—m@—xy-(§—x SO A +”)—
1-x 1 2 3 4 5 6

_(—X_(—X)2+(—X)3_(—X)4 (-%)° (—X)6+_”]

+ — =
1 2 3 4 5 6
3 5 o0 2n-1
1 3 5 n=1 2n-1
) L 0 2.92n—1
. n-—
TOI[I In19= Zm 09 Zl(zn_l)lo on_1
n=

[Mpuknan 3. 3anucaTyl y B 301KHOTO YKCIOBOTO psany /1,7 .
Po3zeé’sazanns

1
MoskHa BBakaTH, IO IIyKaHa BEJIMYMHA € 3HAYCHHSIM (PYHKIT Y :(1+ X)A
npu X=0,7:

417 =(1+x) 4 —or

3anuiieMo po3KJiaiaHHs B psj MakiopeHa i€l pyHKIi.

1+ x)l/ 1+ Z ; (1_1j G—Zj-..(i—nﬂ) N

e,

n=1 n!




_ 1+Zl(_ 3)(_”7)”'(5_4n)xn —1<x<1.
n=1 4 * n !
3nauenHs aprymenty X =0,7 Hale)uTh 00JacTi 301’KHOCTI HaBEICHOTO Py,

OTXe, IIyKaHe 3HaueHHS (yHKIII MOXHa OTPUMATH Y BHIJISIAI YMCIOBOTO PSAy
MiJCTAHOBKOIO BKa3aHOTO 3HAUEHHS y CTENICHEBUH P

7 — 1+i1(— 3) (—7)...(5—4n)( 7 )” :1+§1(— 3)(=7)...(5-4n) .0

4".n! 10 o] 40" -n!

10
Psn Mo>kHa 3amucaT TakKoX y Takiit ¢popmi:

417 =1+ i(_l)n -13 7...(4n—5).7n.
n=1

40" -n!

Ipuknaz 4. 3anucaTy y BUCISIAL 361KHOTO YHCIOBOTO psiny Y17 .
Posé’a3anns

1
Cripo6a NpeaCTaBUTH IIyKaHe 3HAYeHHs y BHIIL Y17 = (1+ X)A 17 €
X =

HEJIOIIBHOIO, OCKUTBKH X =17 He HaJIeXUTh 00J1acTi 301)KHOCTI 01HOMIaJTLHOTO PALLY,
OT’K€, BUKOPUCTAHHS 1IbOT'O PO3BUHEHHS HEMOKIIHBE.

[TopiBHSIEMO 3HAYEHHS ApTYMEHTa KOPEHSI TPEThOTO CTENEHs 3 BIAMOBIIHUMHU
(TpeTiMH) CTENIEHSAMH HATYPAIbHUX YHCEI:

1°=1,2%=8,3%=27 ; 8<17<27.
Toni MOkHA TPEICTABUTH apTYMEHT KOPEHS y BUTIISII

17=27-10=27 (1—E),
27

SIKAM Hagac MOJKJIMBICTB CKOpHUCTATHUCA TaOJIMIYHUM PO3BHUHCHHAM:

17 =s/27(1—£) =33 (1—%) = 3.(L+x)/2 (=107

3anuiieMo BiIMOBIIHE TAOJIUYHE PO3BUHEHHS

e

nl

slal T




1 o .
3HAYEHHS apPTYMEHTY X = — >7 HAJIEKUTH 00J1acTi 301)KHOCT1 HABEJCHOTO PALY,

OT)Ke, IIyKaHe 3HAa4eHHS (YHKIT MOXHA OTPUMATH Yy BUIJIAMI YHUCIOBOTO PSAY
MiJICTAHOBKOIO BKA3aHOT'O 3HAYECHHS Y OTPUMAaHE POKJIaJIaHHS:

7 3[ Z( )(—5)..:(4—3n).( 10)”}:

3"-n! 27

_3. 23. 1) 1(- 2)(- 225'_'514!_ 3n)-10" |

Psim MokHA Takodk 3amucaTH y Takiil opmi:

?\’/ﬁ =3+ i?)(_l)nl(_ 2) (-5)...(4—3”)-10” .

3*.nl

1

[Tpuknazg 5. 3anucaru y BUMIIsIAL 3015KHOTO YUCIOBOTO PSTY % :

Posé’a3anns
CkopuCTyeMOCS aITOPUTMOM PO3B’sI3aHHSI MOMEPEIHBOT 3aaui:
Ockumbku 8 <9 < 27, TO 3amUIIIEMO

9=8+1:8(1+%j,

SIKAM Hagac MOJKJIMBICTB CKOpHUCTATHUCA TaOJIMIHUM PO3BHUHCHHAM:

1 1 1 _lg,g

%:i/s(u;):z-i/(u;j_z X:%

3anuiieMo BiIMOBIIHE TAOJIUYHE PO3BUHEHHS

e )

W=

X
n=1 n!
b))
_1.y- 3L 3L 3 3 Jyn
n=1 n!
=1+Z(_1) 1-4n-7...(3n—2) " l<x<l
n=1 3 'n!
1

3HA4YEHHSI apryMEHTy X =§ HaAJEXUTh 00J1acTi 301)KHOCTI HABEJIEHOTO Py,

OTXKe, IIyKaHe 3HA4eHHS (YHKIIT MOXHA OTPUMATH Yy BUIJIAMI YHUCIOBOTO PSAY
M1JICTAHOBKOIO BKAa3aHOTO 3HAYEHHS Y OTPUMAaHE PO3BUHEHHS:



n=1 3nn!

% =%-{1+i(_ 1)" 1-4-7...(3n—2).( 1)“):

1+i(—1) 1.4.7..(3n-2) 1
2 o 2-3".n! 8"

[Tpuknazg 6. O6uncnuTu arctg 1 3 TouHicTiO ¢ =0,001.

Po3se’s3anns.

[TpencraBuMoO 1IyKaHe 3HAYEHHS y BUTJISIA1 301)KHOTO YUCIOBOTO PALTY.

1 OO( 1)n+1 1 2n-1
arctg = =arctg x 1 = Z_—-(—j ;
2 = > o 2n—=1 (2

1 1 1 1 1 1

arctg = ==-—
2 238 5.32 7.128 9512
~0,5-0,0417+0,0063—-0,0011+0,0002—--- =

Q

~

~0,5-0,0417+0,0063—-0,0011=0,4635~ 0,464

3IMIIKOBUIM YJieH LBOTO PsAY 3 YEpryBaHHSAM 3HAKIB 32 aOCOJIOTHHUM
3HAYEHHSIM HE MEPEBUIIYE MEPIIOro BIAKUHYTOIO WiIEHA Py, OTKE,

| R, |<|us|=0,0002<0,001.

[Tpukman 7. O6uucIuTH cos? 9° 3 Tounictio £ =0,001.
Po3seé’s3anns.

[IpencTaBuMo 1IyKaHe 3HAYE€HHS Y BUTJISIL 301)KHOTO YUCIOBOIO PSY.

cos® 9° = %(1+ c0s18°)= %(l+ CoS X)

:1 -
10
© 2n . _1\h . __2n
_1 1414 Z( 1)" ( ) “1+ Y -)"-x .
2 = (2n) \10 1=12-(2n)1-10
2 4 6
cos?9° =1— 7[2 + 7[4 - 7[6 TN
2-10°.2! 2.10"-4! 2.10°-6!
~1-0,0247+0,0002—-...~1-0,0247=0,9753~ 0,975

3aMUIIKOBUIM 4JIeH LbOro psAy 3 4YEepryBaHHSIM 3HAaKIB 3a aOCOJIIOTHUM
3HAYEHHSM HE MEPEeBUIIYE MEPIIOro BIAKUHYTOTO WiIEHa PALy, OTXKE,

| R, [<|us|=0,0002<0,001.

3ayBaxkennsi. Ilpu  oOumcneHHi  3Ha4YeHBb
BUKOPUCTOBYETHCS paJilaHHA Mipa apTyMEHTIB.

TPUTOHOMETPUYHUX  (PYHKITIH



[Tpuknan 8. O6unciutu IN0,9 3 TounicTio & =0,0001.

Po3zs’s3anus
[IpencraBumo mrykaHe 3HAYCHHS Y BUTJISIII 301)KHOTO YUCIIOBOTO PSTY.

1

5 oy =3 Lo

x=—01 = n “~n.10"

1 1 1 1
=—| —+ 5+ 5+ s+
10 2.10° 3-10° 4-10
Ileit psin HA BIAMIHY BiJ MOMEPEIHIX € 3HAKOCTAJIMM, TOMY HEOOX1JTHO
3aCTOCYBATH 1HIITY METOJAUKY OILIIHKU 3aJIUIIIKOBOTO WICHA PSIY.

[Tpumyctumo, mo ans 3abe3nedeHHs 3aJaHO0i TOYHOCTI Tpeba 3amumutu K
iIeHiB psay. Tozl 3aIuIKOBUI WIEH PsAy BIINOBIJIA€ YMOBI

In0,9 = In(1+ x)

‘Rk‘z ! + ! + ! +---<
(k+1)-10%** * (k+2)-10%*?  (k+3)-10%**
1 1 1

“(k+1)-105" (k412042 T (k+1)2053 T

< 1 (1+ L + L +~-j— ! R
(k+1)-10*" 10 10°? (k+1)-10*** 1-01
_ 1
9(k+1)10*
1 1
< =
9-3-10% 2700
00paHoi KIIBKOCTI YJIEHIB PSly HEJOCTATHBO ISl JOCATHEHHS 33/1aHO1 TOYHOCTI.

1 3= L ~0,000028, t006TO
9-4.10° 36000

~0,00037. OuyeBuaHo, IO

Obepemo k=2. Tomi |R, |

Bizememo k=3. B npomy Bumaaxy ‘R3 ‘<

| Ry | <£=0,0001.
Toxni In0,9~ — (i+ : 5+ : 3j: — (i+i+ijz
10 2-10% 3-10 10 200 3000
~—(0,1+0,005+0,00033)=—0,10533~ — 0,1053.

Takox po3BUHEHHS B psii MakiopeHa BUKOPUCTOBYETHCA MPU OOYMCIECHHI
BU3HAYEHUX IHTErpasiiB. SIKII0 BU3HAYEHUI IHTETpal HE Ma€ eJIEMEHTapHO1 EPBICHOT
a0o0 11 BIIITYKYyBaHHS TPYAOMICTKE, TO Y 6ararbox BUIMAKaX JOUUIBHO MiAIHTErPAIbHY
(yHKIIIIO  PO3BUHYTM Yy  CTENEHEBUH  psAa, a  MOTIM  Led  psa
B 00J1acTl Moro 301KHOCTI MOYJIEHHO MPOIHTETPYBAaTH, Ta OOYMCIUTA OTPUMAHUN
BHpa3 13 3aJ1aHOI0 TOYHICTIO.

1
[Mpuknan 8. O6uncaIUTH _[X 2g=X i dx 3 Tounictio ¢ =0,001.
0

Pozé’azanus.



3anumieMo PpO3BUHEHHS y psax  MakiopeHa migiHTerpajibHOI  (PyHKIIT
2
f(x)=x%""".

0 2\"n . n o n
R R T e
n=1 - n=1 .

Leit psz 306iraeThes Ha BC1M MHOXKHMHI JIHCHUX YUCETT.

Maemo
T ooy I w(—l) y 2n+2 )n i 2n+2
[x%dx=[| x*+ "2 ldx= jx dx+2j dx =
0 0 n=1 n! n=1Q -

W3 (-1)" x 2+ !

e

Lo, e 1 1 1 1 1 1

[x%e X dx="-— o4 -

: 3 1.5 21.7 31.9 41.11 5!.13
~0,3333—0,2+0,0714—0,0185+0,0038—0,0006 +. .. ~
~0,3333-0,2+0,0714—0,0185+0,0038=0,1900.
3IMIIKOBUIM YJieH LBOTO PsAY 3 YEpryBaHHSAM 3HAKIB 32 aOCOJIOTHHUM

3HAYEHHSM HE MEPEBUILYE MEPUIOro BIAKUHYTOrO YjieHa Psy, OTHKE,

| Rs | <|ug|=0,0006<0,001.

1
[Mpuknan 9. O0uncnuTH fsin x2dx 3 Tounictio & = 0,001
0

Po3se a3annus.

CkopHcTyeMOCH PO3BUHEHHSAM B pan MaknopeHna byHKii
3 5
sinx = 13 + % —-+- 3aMiHMBIIM y EOMY PO3BUHEHHI X Ha X°, OTPEMAEMO:
1
oL 1 3' 5 3 42 120 11 .
1 1 1

———+———---~0,3333-0,0238=0,3095~ 0,310.
3 42 1320

OCKUIbKH Dsii 3HAKOMOYEPEIKHUN, TO BUKIWKAHY WOTO OOPUBOM TMOXHOKY JIETKO
OL[IHUTH:

R, (x) < ﬁ <0,001.

0,5
xdx

| e

ITpuxnan 10. 3naiiTu 3 tounictio € = 0,001.



Po3e6 sa3anus.
CkopucTyeMOCS CTaHIapPTHUM PO3BUHEHHSM B psij MakiopeHa:

(1+X)7]/2=1— 1 13 2_1'3'5

X+S5——X -
2-1 2°-2! 2° -3
3aMiHUBIIM X HA X°, JICTAHEMO

A+ x?)"* =1-

>4, X<1

1 5 1.3 ¢ 1-3-5 4
X~ + X° — X" 4.
2.1 22.21 2%.3

[aTerpyBanus 3aiHicHIOETBCS 10 BiApi3Ky [0; 0,5], Tomy ‘X‘ <lTa ‘XS‘ <1 takox.

[lincTaBUMO B 1HTErpa OTPUMaHe PO3BUHEHHS B PsI:
05

o x* 3 5 X x> 3 5
| = jx 1- 42X =¥ k= | e 2B -t
. 2 8 16 2 10 64 176 .

2 5 8
05)° (057 ,3-(05] 4125 0003101219~ 0122.

2 10 64

8
[Toxubka, AKy BUKIIMKa€E OOpUB ATy, HE IEPEBUIIY€ YHCTIA % <2-10™* < 0,001

%2 In(1+x)

[puxnazx 11. OGuucautu _|. . dx 3 Tounictio £ =0,001.
0

Poszé’azannus.

.. : In(1+ x
IMiginrerpansua dynkuis f(X)= (1+x) He BusHaueHa npu X=0, aje
X
: . In(L+x) : : :
lim f(x)=lim——~/ =1%o, omke, (YHKIiS € iHTErPOBHOI HAa MPOMIKKY
x—0 x—0 X

[ 0;05 ] 3anumemMo po3BMHEHHS y P MaknopeHa migiHTerpatbHoi GyHKII .

Inl+x) 1&(=)" , &)™ ..
f = = — - — P S A .
=5 T
Otpumanuii psn 30iraeTbcs, SKIIO Xe(—l;l], OT)K€ HOro MOKHA TMOYJICHHO

IHTErpyBaTH HA IPOMIKKY [ 0;05 ]

05 0,5/ n+1 w 05(_ q)n+l
[ e T SO o= STEN e
0 X 0 \ n= n n=1Q n
0,5
0 (_1) n+1 Xn ' 0 (_1) n+1 )
= S = 05":
E; n ni, g& n?
0,
In(1+ x)dle_ 1 1 1 1 1 N




~0,5-0,0625+0,0139-0,0039+0,0012—-0,0004 +...~
~0,5-0,0625+0,0139-0,0039+0,0012=0,4487 = 0,449.

3aMUIIKOBUIM YJI€H LbOTO pSIy 3 YEepryBaHHSAM 3HAKIB 3a aOCOJIIOTHUM
3HAYEHHSIM HE MEPEBUIIYE MEPIIOro BIAKUHYTOTO WIEHA PALY, OTXKE,

| Rs | <|ug|=0,0004<0,001.

3aBIaHHA IS CAMOCTITHOI podoTH

3anucaty 3HaYeHHS (PYHKIIIT Y BUTIIA1 301’KHOTO YHCIIOBOTO PSAY

1. Ve 2. sin10° 3. In15

4. 1n0,6 5. In8 6. \/1,5

7.¢/0,8 8.3/70 9. 2/30

OO6uncnuTH 3HaYeHHS (PYHKIIIT 3 3a/1aHO0 TOYHICTIO

10. L | £=0,001. 11. /68 , £=0,001.
Je

12. In2,25 , £ =0,01 (ckopucratucs tum, mo 2,25=15 2).

O04YKCIUTY BUSHAYCHHM 1HTETpaJ 3 33JJaHOI0 TOUHICTIO

e e
13. |sinx“dx , £=0,001 14. &=0,00001.
0 1+ x3

Bignosini.

) i( )n+1 72_2n—1 i( )n+1 . _i 2n

=
[HEN
+
M

~n!- 7n am(2n-1)r.1820t A1 N Ain-5"
. g_l 5321'141(?”_7) 8 4+nz_14.1(— z);f)'.r.].!@—sn)
o i -1 -42; (;ar; r(]5!n -6)
10. 0,607 11.8,246  12.0,81  13.0,157 14.0,24951

2. InTerpyBanns fudepeHuiaJibHUX PiBHIHD
3a JONMOMOT 010 CTeNeHeBUX PA/IiB



Jns  HaOaMKEHOro 1HTErpyBaHHS JU(EpeHIliaJbHUX PIBHSIHb PO3B’SI30K
BIIMOBIAHOI 3a1a4i Kol po3mrykyioTh y BUTJIAAI PO3BUHEHHS B CTENCHEBUH pAJl B
OKOJII MOYaTKOBOI TOYKH X=X,, ToOTO OyayrwoTsh psan Teimopa abo Makiopena,

KOe(ILIEHTH SKOTO OOYMCIIOIOTh BUKOPUCTOBYIOYHM MOYATKOBI YMOBH ISl TIEPIIIiX
YJIEHIB OTPUMAHOTO PSAY Ta IIISTXOM AU(PEPEHIIIOBaHHS JIJIsl OTPUMAaHHS HACTYITHUX.

Axmo mudepeHmianbHe PIBHAHHS € JIHIMHUM, 3aCTOCOBYETHCS TaKOX METO]
HEBU3HAYEHUX KOE(DIII€HTIB, SKUN J03BOJSE TOOYIyBaTH HHU3KY PEKYpPEHTHHX
dbopMyI, a 1HOMI HaBITh 3HANTH MPABUIIO I OOUMCICHHS OyAb-sIKOTO KOegillieHTa

pany.

Tunosi 3agaui

[Tpuknaz 1. 3naiiTu nepiili TP HEHYJILOB1 YWICHH PO3BUHEHHS Y CTETICHEBUH PsiJl
, : )
po3B’s3Ky 3anaui Kol

y'=x-y?, y(0)=0.
Posé’azanns.
3anuiieMo IyKaHe PO3BUHEHHS y CTENEHEBUM Psiji B OKOJII TOYAaTKOBOI TOUKH
Xo =0, To0TO psan Maknopena st QyHKIT Y :

) y(n)(o) N
y(0)+nZ:l—n, X

O6unCcIMMO 3a JOTIOMOTOI0 AU(EpPEHIIIaTBbHOTO PIBHAHHS 3HAUYCHHS JCKIJTBKOX
MOX1THUX ITyKaHOi (PyHKIIII.

y(0)=0;

y'(0)=0-0°=0;

y” :1_2y. yr’
y"(0)=1-2-0-0=1;
ym _ _z(yr . yr + y . yﬂ) _ _2(y1)2 . 2y . yn ’
y"(0)=-2-02-2.0-1=0 ;

(y y +y ym) 6y!.yﬂ_2y.ym’

N

= -2-2yy" -

(4)

"

6.2y 8y ey y )2y
:_20y”.y”’_10.y.y()_z.y.y()
y®(0)=-20-1-0-10-0-0-2-0-(-6

y? =—20(y"-y"+y"-y®¥)-10-(y"-y
=—20-(y")? -30-y"- y¥ -12.y". y®

(4)
(4)
y(5) — (y y + y ym) (yr . ym +y- y(4)): _ 6(y”)2 _8yr . ym _ 2y Ly
(5)
(6)

@ 4 y.y)=

(4

>+y y<>) 2.(y" y® +y-y®)=



y(0)=-20-02-30-1-0-12-0-(~6)-2-0-0=0;

y(S) —_ 202 ym_ y(4) _30.(ym. y(4) + y”. y(5))_12(yu y(5) + y!. y(G))_
—12:-(y" y® 1y y@)-2.(y y© 1y y )=
:_70.ym_y(4)_42.yn_y(5) _14yry(6)_2yy(7),

y®(0)=-70-0-0-42-1-(-6)—14-0-0—2-0-0 = 252.

Toni y:0+%x+%x2+2x3+2x4+_—6x5+2x X+ ==X,

3! 41 51 6! 7! 8!
yzlxz—ix5+ix8.
2 20 160

[Mpuxman 2. 3HalTH eIl TPU HEHYJIHOB1 YWICHN PO3BUHEHHS y CTETICHEBUH Psill
, . .
po3B’s3Ky 3anaui Ko

’ 2 2
y=x?-y?, y)=-1.
Po3zé’sazanns.
Y naHoMy BHUHNaikKy X,=1, TOMy pO3B’s30K AU(EPEHIIaTbHOIO PIBHAHHSA

Oynemo poskianatu B psj Teiinopa 3a popmyioro:
oy (n) 1
vy 3V 0 ey
n=1 .

O6unCcIMMO 3a AOTIOMOTOI0 AU(PEPEHIIATBHOTO PIBHSHHS 3HAYEHHS JIEKITBKOX

MOX1THUX IIyKaHOi (PYHKIIIT, TAKUM YUHOM, 1100 OTpUMATH TPU HEHYJIHOBI YICHH.

y(d)=-1;
y'(1)=1%-(-1)*=0;
y”:2X_2y‘ yl’

y'1)=2-1-2-(-1)-0=2;
ym:2_2(y1-yr+y.y”)zz_z(y')z_zy.y"’
y"'(]_):Z—Z'OZ_2’(_1)'2:6'

. 0 2 6
Tomi vy =—1+ﬁ(x—1)+a(x—1)2 +a(x—1)3 +...

y~-1+(x-1)* +(x-1)°.

[Tpuknaz 3. 3HaiiT nepuri TpyU HEHYJIbOB1 YJIEHU PO3BUHEHHS y CTETICHEBUIN
psia po3B’si3ky 3amaui Ko

y'=xy, y(0)=0, y'(0)=1.



Pozé’azanus.
3anuniemMo IyKaHe pO3BUHEHHS y CTETICHEBHH PSJT B OKOJII MTOYaTKOBOT TOUKH

Xo =0, T00TO psan MaknopeHna s QyHKIIT Y :

© (n)o
y=y(0)+2yn,( by,
n=1 -

O6unCcIMMO 32 JOTIOMOTOI0 JTU(EepeHIIaTbHOTO PIBHSHHS Ta MOYaTKOBUX YMOB
3HAQYEHHS TMOXIAHUX IIyKaHOT (PYHKII1, TAKMM YHMHOM, 1100 OTpUMAaTH TPU HEHYJIHOBI
YICHH PSTY.

y(0)=0;

y(0)=1;

y"(0)=0-0=0;

y"=1-y+x-y =1+ xy’;

y"(0)=0+0-1=0;

y(4) =y'+l' y! +X- yrr — 2yr + Xy";

y(0)=2-1+0-0=2;

y(5) :Zy" +1- y” +X- ym — 3y” + Xym :

y©(0)=3-0+0-0=0;

" "

y(6) :3y 4+ X- y(4) — 4y"’ + Xy(4)’

y©(0)=4-0+0-2=0;

+1-y

y(0)=5-2+0-0=10.

Toni y:0+1x+2x2+2x3+3x4+£x5+£x6+Ex7+...,
1! 2! 3! 41 5! 6! 7!
yzx+ix4+ix7.
12 504

3agavi miABUINEHOI CKJIATHOCTI

[Tpuknazn 1. 3naiiTu po3BUHEHHS Y CTENEHEBUM Psil po3B 3Ky 3anayi Komri

y'+y =e*, y(0)=0, y(0)=1.



Pozé’azanus.

3anumieMo IIyKaHe PO3BUHECHHS Y BUIISAAI pSAAy 3 HEBU3HAYCHUMH
KoedirieHTamMu, 3Hai1IeMo MOro MOX1JIHI Ta MiJACTaBUMO Il psAau y audepeHIliaibHe
PIBHSHHS Ta IMOYaTKOBI yMOBH ( IMpaBa YacTHMHA PIBHSHHS TaKOXX IMOBUHHA OyTH

3aMMCAHO0 Y BUTIISAL PATY ).

y=a,+aX+a,x>+ax>+axt+...,
y'=a,+a, 2X+a;-3x*+a,-4x>+a;-5x* +...,

y'=a,-2+a;-3-2x+a,-4-3x* +a5-5-4x° +a,-6-5x" +... ,

2 3 X4

y(0)=0 =a,+a,-0+a,-0+...=0;
y(0)=1 =a,+a,-2-0+a,-3-0+...=1;
(a2-2+a3-3-2x+a4-4-3x2+a5-5-4x3+a6-6-5x4+...)+

+(a1+a2~2x+a3~3x2+a4-4x3+a5-5x4+...):
x x% x* x*
=1l+—+—+—+—
1 2t 31 41

(a,-2+a,)+(a;-3-2+a,-2)x+(a,-4-3+a,-3)x2+

+(as-5-4+a,-4)x°+(as-6-5+a,-5)x* +...=

x x2 x® x4

—+—+—+
11 21 3! 41
[TopiBHsIEMO KOEDIIIEHTH MTPU OJJHAKOBHUX CTEMEHSIX 3MIHHOI X Ta OTPUMAEMO
PEKYPEHTHY IMOCIII0BHICTh PIBHOCTEH:



a,-43+a,-3=~,  a,—— |1t za,|--L[L1_2]_0;
21 4.3\ 2! 4.3\ 21 31

a5.5.4+a4.4:l’ aszi 1_43_4 :i i_o zl;

3! 5-4 13! 5-4\3! o!
a6.6.5+a5.5:i’ aszi £_5a5 :i l_i :O’

41 6-5\ 4! 6-5(4! 5!
MoskHa ToBeCTH, 10 KOSDIMIEHTH PSATY 3a0aI0ThCS 3aJIC)KHOCTIMU

1
Ay 1 =77, ay =0.
Toni mrykaHuii psii Mae BUTIIS
y:1-x+£x3+£x5+...+;x2k‘1
31 5l (2k —1)!

Jlerko MoMiTUTH, 10 OTPUMAHUMA PO3B’A30K MOKE OyTH 3aITMCAaHUMN y BUTIISII

y =shx, ne shx=%(ex—e‘x).

[Tpuxman 2. 3HalTH PO3BUHEHHS y CTETIEHEBUH psl pO3B’ 3Ky 3ama4il Komri
y'+y=1, y(0)=2, y(0)=0.

Po3zé’azanus.

3anuiieMo IyKaHe po3BUHEHHS, 3Hal1eMO HOTO MOX1AH1 Ta IMiJICTABUMO

OTpUMaHI psau y qudepeHItiaabHe piBHIHHS Ta TOYaTKOBI YMOBH.

y=a,+aX+a,x>+ax>+a,x*+...,
y'=a,+a, 2X+a;-3x*+a,-4x>+a; -5x* +...,

y'=a,-2+a,-3-2x+a,-4-3x° +a,-5-4x° +a,-6-5x*+... .

y(0)=2 =a,+a,;-0+a,-0+...=2;

y'(0)=0 =a;+a,-2-0+a,-3-0+...=0;
(a2-2+a3-3-2x+a4-4-3x2+a5-5-4x3+a6-6-5x4+...)+
+(ao+a1x+a2x2+a3x3+a4x4+...):1,

(a,-2+a,)+(a;-3-2+a,) x+(a,-4-3+a,) x? +



+(as-5-4+a,)x°+(ag-6-5+a,)x*+...=1.

OTprMaeMo peKypeHTHY MOCIiIOBHICTh PIBHOCTEH

a,;=0;

1 1
a,-2+a,=1, a,=—\l-a,)=——;
2 0 2 2( O) 2
a,-3-2+a,=0 a ——ia =0
3 1~ ' 3 3‘2 1~ )

1 1 1 1
a,-4-3+a,=0, A=———a,=——| —— |=—;
4 2 4 4.377 4.3( 2] 41

a-.-5-4+a,=0 a ——ia =0:
5 4 ' 5 5.4 3 ’

1 1 1 1
a.-6-5+a,=0, a,=——a, =——— —=——
® 4 ® 6.5 % 6.5 41 6!

MosxHa JOBCCTH, IO KOG(l)iHieHTI/I paAny 3aaar0ThCA 3aJICKHOCTAMUA

_1)K
a5k :%’ 8y1=0.

Tomi mykaHuii psij; Ma€e BUTIIST

y:2—£x2+£x4—£x SR O e A
217 417 6l (2k)!

JIerko moMIiTUTH, 10 OTPUMAHHUIA PO3B’A30K MOKE OyTH 3alIMCAaHUM Y BUTJISIL

y=1+COSX.

[Ipuknan 3. 3HaliTH PO3BUHEHHS Yy CTENEHEBHM psAl po3B’s3Ky 3amaul Komri
V' +2xy = x% +2x+1/2, y(0)=2.

Po36 azanns.

Po3B’s130K 1aHOro AMQEpeHIialbHOro PIBHAHHS OylIeMO ILIyKaTh Yy BUIJISIAL
pans  Maknopena.  IligcrauBum 'y  JIP mowatkoBy — ymMoBYy,  TOOTO
x = 0, y = 2, smaiimemo '(0)=1/2. TIpoamdepentitoemo JP 3a x:
V'+2y+2xy' =2x+2. 3Biacu npu X = 0 BUILJTUBAE
3"(0)=-2(0)+2=-2-2+2=-2. OrpuMaHy BHIIe piBHICTb i3 3MiHHEMH
BENTMYMHAMU TIPOuBEPEHITIF0EMO TIIe pa3 Ta miacTaBumMo x = 0:

Yy +2y +2y +20" =2, y"(0)+4y'(0)=2, »"(0)=2-4)'(0)=0.
[ToBTOpHUMO TIpOLIEAYDPY:



@ 46" +2xp" =0, »*(0)=-6"(0)=12
(5) +8y"+2xp* =0, »©)(0)=-8y"(0)=0
(6) +10y¥ +2xy® =0,  »®(0)=-10y*(0)=-120
y(7) +12y® 4 2xy® =0, 3D(0)=-12y®)(0)=0;
y® 114y0 125, 20, 3®)(0)=-14y®)(0)=14-120
@ +16pM 2@ =0,  $®(0)=-16y"(0)=0
10 4+18y®) 1 2@ =0, 19(0)=-18,®)(0)=-18-14-120

0 n
3HaiiieHi uncia niAcTaBubo y Gopmyy y= y(O) +> y l(O) x"
n=1 N:

JY2 2, 12 , 120 o 14-120 4 18-14-120 4
T TR 8| 10!

X 2 x4 x8 8 X10 ( )szj
=l+-+|l-—t =+ ——— =142 +
) ( T TR I TR I Z j!

3aCTOCYBaBIHH y3araJlIbHCHY O3HAKy I[anaM6epa, MOJKHA IICPCKOHATUCA B TOMY,

. . . N : X 42
IO 1IeH psiz 30iraeThest Ha BCiid uncioBiii oci. Cymoro psiay € pyHkiis y =1+ > +e

, fIKa 1 SIBJIA€ COOOI0 IIYKAHUM YACTUHHUN PO3B SI30K 33JIaHOTO JUQPEPEHIIATBHOTO
PIBHSHHS.

3aBaaHHA 119 CaMOCTIHOI podoTH

3HalTH nepil TpU HEHYJIbOBI WIEHN PO3BUHEHHS y CTENEHEBUM Psii pO3B’A3KY

3agauyl Kol

1.y —ysinx+y=1, y(0)=1
2. y'=xy' -y+1, y(0)=0 (0)

3HaWTH PO3BUHEHHS Y CTEIIEHEBUHN P PO3B 13Ky 3aaa4l Ko
y

3.y'-y=1, y(0)=0, y(0)=1
4. y"—y' =sinx—cosx , y(0)=2 , y'(0)=



Bignosiai

3 y:x+—x2+lx3+. +=x +...;y=e*-1
2 3! k
k
4 y:2——x2+£x4—— 6 +(_1) x% +...; y=1+cosX.
TR (2k)!

7. PSAIIN ®YP’€
1. OcHOBHI MOHATTH Ta popMyIH

®Oyukiis y = f(X) va mpoMikky (—7;7)3am0BoabHsIE yMoBaM Jlipixiie, AKIIO:

=

Bona Ha HpOMY HenepepBHa, a00 Ma€e CKIHUEHHE YMCJIO TOUOK po3puBy I posy;
2. Tlpomixkok (—7;7)MOXHa PO30OMTH Ha CKIHYCHHE YMCIIO YaCTHUH TakK, 1100 B

KOXKHIA 4YacTUHI (YHKUIs 3MIHIOBajdach MOHOTOHHO. lle piBHOCHIIBHO TOMY,
100 Ha POMIXKKY (—77;77) QYHKIliS MaJia CKIHYEHHE YUCIIO eKCTPEMYMIB,;

3. IcHytoTh ckiHueHHI rpanuyHi 3HaueHHs ¢yHkmii f (-7 +0) Ta f (7 —0).

SIK10 BU3HAUEHA Ha MPOMIXKKY (—77;77) mepiogudHa GyHKIs 3 mepiogom T =27
3aJ10BOJIbHSIE YMOBaM /JlipixJjie, TO 11 MOXKHA PO3KJIACTH B TPUTOHOMETPUYHUHN Pl 32
dhopmyoro

aO o0
f(x)="2+ > a,cosnx+h,sinnx,
n=1
AKUN Ha3UBAETHCS psaioM Pyp’e. Cyma bOro psigy JTOpiBHIOE
1) y BHyTpimIHiX Toukax npomixkka (—7;7), B skux f(x) HemepepBHa, 3HAYEHHIO

dynxmii f(x);
2) %(f (x—0)+ f (x+0)) B ycix TOUKax po3puBY;

3) %(f (—7+0)+ f (7 —0)) Ha KiHIAX IPOMIXKKY.

Skmo x ¢yskmis f(x) HemepepBHa Ha BchOMy NpPOMiKKY (—7;7) Ta Tl
3HAUYEHHAd Ha KIHIMX [bOr0 MPOMDKKY pIBHI MK €000I0, TO cyma
TpuroHomerpuuHoro psay ¢yskmii f(x) y Bcix Toukax mpomikky (—7;7)
BKJIFOYAIOYH ¥oro Kinmi, gopisaioe f(x).

Koedinientu psay a, ta b, B 3aranpHOMy BUNIAAKY OOUHCITIOOTHCA 32 (POPMYIIAMHU:



a, = 1jif(x)dx;

T

1 2
a, _;_J;f(x)cosnxdx,

17 ,
=—|f .
b, 7’_'[, (x)sinnxdx

MoskHa HaBeCTH O3HAYEHHS TPUTOHOMETPUYHOTO POy JIA MEepioJUYHOl
¢byHKIiT 3 J0oBUTBHUM niepiogoM. Okpemi popmynu OyayTh JUIsl HAPHUX Ta HEMAPHUX
dbyukii. Bcei i gaHi npeAcTaBiieHi Y BUTIISAI1 TaOIHII.

Iepion
T=2r; XE(—?Z';ﬂ') T=21I: XE(—l;l)
IlapHicTh
a a
3arajpHoro f(x):_0_|_ f(x):_0_|_
BUTLJISIAY - 2 o 2
f(-x)2£f(x) | +>a cosnx+b,sinnx | +a, cos@+bnsin@
n=1 n=1
e |
ap == [ f(x)dx aozl%jf(x)dx
T _x -
17 1] nzx
a, == [ f(x)cosnxdx anzijf(x)cosde
T |
17 1] nzx
b, == [ f(x)sinnxdx b, == [ f(x)sin——dx
T, | °
(Hapna( \ f(x):a—20+§“lan COSNX f(x):&+§“lan cos@
f(—x)= f(x n= n=
27 2|
a, =—| f(x)dx a, == f(x)dx
7o Is
7 |
a, :gjf(x)cosnxdx a, :gjf(x)coswdx
T I 5 |
(He;mpﬂa( ) f(x)= zlbn sin nx f(x)= zlbn sin@
f(—x)=—f(x n= n=
2% . 2 . NzX
b, == f(x)sinnxdx b, == [ f(x)sin——=dx
Ty I35 |




VY nporieci o6uncieHHs koediiieHTiB Dyp’e 4acTO 3aCTOCOBYIOTHCS JEsK1

BiJIoMi MaTeMaTuuHi popmyiu Ta paktu. HaBegemo ix.

Dopmynu nepemeopeHHs 000YMKI6 MPULOHOMEMPUUHUX POPMYIL 8 CYyMY
COS & -C0S f3 = %[cos(a + f3)+cos(a - p)]
sin a-sin = %[cos(a — B)—cos(a + p)]

sin « - cos ,B:l[sin(a+,b’)+sin(oc—ﬂ)]
2

Baosicauei enacmueocmi mpuzonomempuiuHux Qyukyii

sin0=sinz=0 sin zn =sin(—zn)=0
sin(—a)=-sina sin(@ £ 7n)=(-1)"sina
cos0=1  cosz=-1 coszn = cos(— zn)=(-1)"
cos(—a)=cosa cos(a +zn)=(~1)" cosa

Jeaki popmynu inmezpysanus

b b b

b
Icoskxdx:%sin kX jsin kxdx:—%coskx

a a

b b
ju dv:uv\;’—jvdu

a
2. Po3BunenHs B psiau dyp’e 2a-nepioauunnx GpyHKuii

Posrisaemo nesky 2z-niepionnuny QyHKIio f (x), HEeTMepepBHY, a00 TaKy, 110

Ha BIIPi3KY [ — T ] Ma€ CKIHYEHE YHCII0O TOUOK PO3PHUBY MEPIIOTO POY.

. Ay . .
QOyHKIIOHAIBHUH P BULY > + > a, cosnx+ by, sin nx, koedirienTn sKOrO
n=1

00UHuCITIOITHCS 3a (hopMyIaMu

a, =%Tf(x)dx, a, =i]rf(x)c:osnxdx,bn =§Tf(x)sinnxdx,

T -T



Ha3uBa€eThCs psiioM Pyp’e pynkuii f (x) Leii psig 30iraeTbest 175t Oy 1b-KOTO
3HAUEHHS X,y BCiX TOUKax HemepepBHOCTI QyHKIi cyma paxy S(x)= f (X), aB
TOYKaX PO3PUBY CyMa PsITy JOPIBHIOE MiBCYyMi JIIBOCTOPOHHBOI Ta MPABOCTOPOHHBOT
rpanuilb QyHKIi f (x):

S(x)= f(x—O)er f(x+0) |

Slkuio 2z-nepiomuuna Gynxuis f(X) e maproro (f(—x)= f(x) ), To BoHa

po3KkIanaeThes B psig Pyp’e TUIBKU 32 KOCHHYCAMMU:

f(x):ﬁ+2ancosnx,z[e a, =—[ f(x)dx anzgjf(x)cosnxdx.
n=1 T o 7T o
Henapna 27z- nepiognuna pynkiis f(X) poskinagaerscs B psag Oyp’e TUIbKH

3d CHHyCaMMH:

f(x)=§:bnsinnx, e bnzgif(x)sinnxdx.

n=1 72-0

Tunosi 3agaui

[Tpuknaz 1. [TobyayBatu psan @yp’e nis 3ananoi GyHKIIii
1) y=2-x, xe(-m;7); y(x+27) = y(x).

Po3z6¢’aznus.

OyHKIis 3a70BOJNbHSAE ymoBaMm /[lipixie, ToMy ii MOXHa pO3KIACTU Yy
TpuroHomeTpuuHuii psif. [lepeBipumo QyHKIIIO HA TAPHICTH, HETIAPHICTD:
y(—=x)=2—(-x)=2+x=xy(x),

TOOTO 1€ (PYHKIIISI 3aTaAJIbHOTO BUIY, OTXKeE, pal Pyp’e wiei PyHKIII Mae BUTIISIA
dg ©

+ > a, cosnx+b, sinnx.
n=1

y:

O6uncIMMOo KOe(IIi€HTH IHOTO PSY.

17 17 1 z X27z
aO:;J.deZ;J.(Z—X)dX:; ZX‘_H—? =

-7 —r



T T

:l(z(ﬁm)_%( 2—(—7[)2)j:1(47r—%(7r2—7r2))=4;

T

a, _1 [y(x) cosnxdx =+
T T

—_—N

n

N

Uu=2-Xx du=-d
(2 x)cosnxdx= dv = cosnxdx v:lsinnx -

-

= 1((2 - x)%sin nx

T z\n 0

" jlsmnx( dx)} 1(1[(2—@%—

/4 7Z'

]:— 1 ~(cos zn—cos(—zn)) =0;
zn? -

—(2+7)sin(-nz) ]+1(—%jcos nx

b, _1 Ty( sinnxdx =
T

u=2-Xx du:—dx}

T
[(2—x)sinnxdx = : 1 =
i dv =sin nxdx v =—=cosnx

n

all—\

-

= lL(Z— x)(— Ej CoSNX
T n
J_l(—lcosnﬂ(Z—n—Z—ﬁ)—

~(2+7)cos(~nr) ~ 1 Lginnx
cosnz nn B 4 4

n T

o ][ (—chosnx(— dx)]z 1(—%( (2—7)coszn —

- -

—iz[sin nx—sin(—nx)Dz1 2—”c:osmz—g( )",
n“{\ —y— —— T n n

0 0

Takum unHOM, psiag Pyp’e mae BUTIAL

n
2:(=1) sinnx.
n

o 9. (_1\" o0
y(x):ﬂ+ ZZ 1) sinnx =2+ Y
2 n=1 n n=1
[Tpuknan 2. Po3sunytu B psig Oyp’e nepionuuny GyHKITIIO y="1 (X)
1) f (X): 2X—3 XE[—7Z',7Z']

aO e 0]
=%+ a, cosnx +bnsinnx

Psn @yp’e: n=1



:%J'f x)dx a, :—If x)cosnxdx by, = in( )sinnxdx
ﬂ(%%j ) (/f 37— A%~ 372') b7 —6.

1 . 2X—-3=u 2dx =du
a, :;j(2x—3)cosnxdx: sinnx |=

cosnxdx=dv v=

-T

n

_1[(2x=3)sinnx|” —g]{sinnxdx B

_7[ n - n—;z )

21 (2”_3)3”1”7[+(_2ﬁ_3)smnﬂ+%cosnx :|=i2(COSH7Z'—COSH7Z')=O
7 n n n | an

2X—3=u 2dx = du J

17 :

— | (2x—=3)sinnxdx = =

ﬁ_j( ) [sinnxdxdv y=- 5N
% n

1 [_(2x—3)cosnx 7
n

+E I cosnxde:
n

-1 —(27 —3)cosnz + (-2 —3)cosnz 4 Zsinmx }_
7Z-n v/ n -
n+1
L —47rcosn7z+g(sinn7z+sinn;r)j:—ﬂcosnn:——(—l)”:(_1) 4
zn n n n n
Psang @yp’e mae Bua:
n+1
(2x-3)L —3+Z sinnx

Ipukian 3. Possunyt B psax Oyp’e mepiommuny GyHKIO 3 mepiogoMm 27
f(X)=r+x xe[-zx]

1

Po3zé’azanus.




U=X+rm du =dx

1% 17
a,=— | f(x)cosnxdx=-= | (7 + x)cosnxdx = =
" n_-[ ) n-[( ) dv=cosnxdx v =sinnx
T —7T n
:i +”sinnx —lj.sinnxde:
zl n e N
_ 1| 2zsinnz _0-sin(=n7)+ cosznx }—1(0+ coszn7z ~ coszn;rjzo
T n n~ |_.| 7 n n
17 17 U=X+r, du =dx
b == f(x)sinnxdx==— | (Xx+7)sinnxdx = =
n ﬁ_j ( ) 72'".( ) dv = sin nxdx; v=lcosnx
T —T n
1( X+7 T 1% ]
=_| ————cosnx +—jcosnxdx =
T n . N
1{ 2 1. I 1272(-1)" 2
== ——”cosnx+0-cos(—nn)+—23mnx ]:——L:—(—l)n+1
T n n . n n

(_1)n+1

sinnx

f(x):ﬂ+2§

[Tpuknan 4. Po3BunyTH B psig Oyp’e GyHKINIO Y = C053—5X , X € ( - );

y(X+27) = y(x)
Po3zé’sazanns.
y(-x)= cos@ = (:053—5X = y(x),
TOOTO (DyHKIIIS € MapHOIO, a 11 pan Pyp’e Mae BUTIIAL

y:@+ > a,cosnx.

n=1

O6uncIMMO KOe(ILIEHTH PSAAY.

ao:gjy(x)dx:gjcos%dx:zé-sin% _ 10 sin 37 _sing |-
7Ty Ty 5 7 3 5|, 3 3) 5
10 . 37
= —Zsin—;
3

a, =§jy(x)cosnxdx=%jcos%-cosnxdx:
0 0



2
7

1

7

1 o 3450)x" 5 Sin(3—5n)x|”)_
| 3+5n 5 o 3-5n 5 |y
1

7

1

7

1

7

- > sin37z-(—)n > S|n37[-(—1)”}:
3450 5 3-5n" 5
:1.5.sin3_”.(_1)”( t 1 jisin?’_’f.(_l)“ °
7 5 3+5n 3-5n) x5 9 25n

n
30-(-1) in 37

z(9-25n2)" 5

y(x)= 2 sin 37 4 3 300"

Otxe, .
37 5 n:17Z"(9—25n

. 31
SIn—-Ccosnx.
)75
3) Po3BunyT B psig @Pyp’e nepioandny QyHKIHO f (X) = |X| , X€ [—7[ T ]
OyHKLIs f (X) — napHa 1 po3kiaznaeTbes B psi Oyp’e mo KocuHycam.

YA

27 2 x*|”
aO:—dex:—— =7
Ty T2,
27 2| xsinnx|™ 1% . 2 4
an:—J'xcosnxdx=— ——J'smnxdx =—5COoSNX| =
72'0 T n 0 no n 0

2 2

- i(cos nz —cos0) = i((—1)n —1)
N 7N _



4 4 4
TaKI/IMqHHoM,aOZ”, ' ﬂ-lz,azzo, 3 7[-32,34:0, > ;;.52_

Psan @yp’e mae BUTIISIA;
cos(2n—-1)x
f(x )Dz—i co§x+c0523x+c0525x+m ( )
2 | 1 3 5 (2n- 1)

=0

+ ...

ko f (X) — HelapHa (byHKuiﬂ To %0 = O, % , 1 pan Oyp’e Mae BUTIIAA:

Zb sinnx b, ——j X )sin nxdx

[Tpuxnan 5. Po3Bunytu B psig @yp’e PpyHKIi0 f (X) =X , TH<X<T,

Po3se’azanns.
®DyHKIIs HEenapHa.

y A

—37[&/'*4‘5; ﬂ'i/ 37 ”

u=x du =dx p
2 . 21 1 1
bn:—jxsmnxdx: ) 1 =—| —=XCO0SX +—Icosnxdx =
n dv = sin nxdx v:—ﬁcosnx 7l n o Ny

2 1 n miz
. (-1 =
T Nn ( ) n.
Psin CDyp’E'

1sinnx
X = 22 n+

1

a00 B pO3rOPHYTOMY BU/II:
[sin X sin2x sin3x }
X=2 + —..

1 2 3

3aBaaHHA 1JIsl CAMOCTIiiiHOT po0oTH



3uaiitu psag Oyp’e 1 GyHKIINA

1
1L f(x)=1"3 " TFX<0 f(xi22)=f(x) .
1, O<x<~«

2. f(x)=|x|,—7z<x<z, f(x+27)="f(x) .

Bignosinai

1. f():% Ziz( (-1)" )sinnx.

0 _ n_
2. f(x):%+52‘1%21 Cos NX.
n=

3. Pagu ®@yp’e 2l- nepioquunux ¢pyHkuiii

Sxo f (X) € pynkuiero nepioxy 21, ii po3suneHHs B psix Pyp’e Mae BUTIIS

f(x):a—+2a cos X 4 b, sin 2%,
2 1 | I

1e KoedilieHTH 00YUCITIOITHCS 3a hopMyiaMu

nzX
jf dxa—jf cosdeb—jf smlidx

Jlnst mapHux QyHKIINA (bopMyJII/I MarOTh BUTJISAL

© |

cos—X, a :— f dx a, _Z fxcosnidx
0 | |
0
aI[J'ISIHeHapHI/I

|
f(x)= Zb sm@ bn=|3jf( )sm@dx
0

3pa3Ku po36’a3aHHA 3a0au

1.y=3x-27 , xe(—4r;4r); y(x+8r)=y(x)



dyHKI1ig € nepioauyuHoro 3 iepiogom 2| =8x, otxke, | =4r.

y(=x)=3-(-=x)—27 =-3x—27 #+y(X) — QyHKIlis 3araIbHOTO BUIIIALY,

o0
X
OTXeE, Z coS nz

. NX
+b,sin—.
4

O6uncIMMO KOe(ILIEHTH PSAY.

1 47 1 47 1 X 2 b 4r
wwxwxm!fx—wxm(%4;2““”]:

zi-(g-(l&rz —167[2)— 272'-(47Z'+47Z'))=i(—Zﬂ')-87Z’=—47Z’ ;
Az iz
anzi_iﬁy( )cosde—% 4”(3x—27r)cos%dx:

Uu=3x-2r du=3-dx

— n X 4  nx;=
dv=cos—dx v=-—-sin—
4 n 4

4  nx|*” 4 . nXx
=~ | (3x—27)-—sin— ——-3j sin—dx |=
Ar n 4 -4r n -4r 4

A
:iﬂ~(3x—27z)sin¥ —E( 4)- nx

~
3
S
N
S
o |

Il

|
=
o
S|
<2
>

4z
=—jy sm—dx—4i (3X—27r)sinn7erX:

7Z4ﬂ

u:3x 27 du=3-dx
dv = sm—dx v——ﬂcosM
4 4

n

L [(3X 2%)( 4)cosM

Az 4
—(—ﬂj-sj cos™ X dx [=
47[ n 4 -4z n —-4r 4




12 4 . nx/*
+22. Zsin—=

4, hon 4|

-(3x— 27z)cos%

(107; cos% —(~14x)cos n (_44”)) n

4n —_ n
cosnrz

:i-[loyz-cosnz+14;z-cos( nn)} = —i°247r005n7f =2—n4'(—1)n+1-

. (_ n+1
—4r | 24-(-1)™" . nx

Ocrarouno Y(X)= > - sin e
n=1

[Ipuknaz 2. Po3kiactu 3anany ¢yHkiio B psia Oyp’e:

y= {:Z;Tx_:&g;zg_g’()) ; yY(x+6)= y(x).
Poszesazanns.
dyHKIIIA € mepioauyHoro 3 iepiogoM 2| =6, otxke, | = 3. OueBuaHO, 110

(yHKIIIS € HI TapHOIO, HI HEMApHOI0, OTXKE,

a, nzX
=24 a cos—+b sin——.

O6uncIMMOo Koe(ILIEHTH PSIAY.

y(x)dx = ;[?(Zx ldx+j3 dx}

3 0
a, 1 | y(x)cosnidx—1 [ (2x- 1)cos X dx + j3 cos 7 X dx |,
3 3 Y. 3 3



0 X u=2x-1 du=2.-dx
l, = [ (2x-1)cos——=dx = N7 X 3 . nzxgp=
3

s dv=cos——dx v=—sin—-
3 1F/4
0 0
= (2x-1)- 3 sinnﬂx| 3 -stinmdx=
nz 3 ‘_3 nzr 3
0 0
:i(ZX—l)sinn”X| 6 -(— 3 j-cosm =
nz 3 ‘_3 nz nz 3 |3

_3. _1.slr)g—(—7)5innﬁ'(_3) 28 -(cosO—cosn”'?f_?’)j:
T

18 18
=7 Qisi)—cosnﬂ =7 '(1—(—1)n)’

(-1)"
3 3
IZ:j3-cosmdx:3- 3 sinmZXI _ 9 (sinnLg—sian
5 3 nz 3 ‘0 nz 3

075 prar B 070 = 2 ),

n“z

:0’

3 0 0
b :%j y(x)sin%dx=%{j3(2x—1)sin%dx+j&sin%dx} ,

-3

0 I u=2x-1 du=2-dx
l, = [ (2x-1)sin—=dx = . N7z X 3  nzxp=
s 3 dv=sin——dx v=-—cos——
3 nz
0 0
=(2x-1) (—ijcosm —(—ij-chosmdx:
nrz 3 |3 nr) 5 3

:—i(2x—1)cosn

6 3 .n;rx|0
-sin
nz ‘73

n7r.n7z 3 ‘73

=—i-(—1-cosO—(—7)-cosnﬂ'?f_S)j+ 18 -sinO—sinn”'(_B)

nz n‘z? | =5 3

r;-[u?.cos(mr)} i.(1_7.(_1)”),

Nz
(-1)"



3
I :js-sinmdx=3- _3 c:osnm(| __ 2 cosnﬂg—coso =
2 3 3 3
0

Nz ., nz
()" )= (1))
bn:%.{% (1-7 (—1)“)+%-(1—(—1)”)} %{4 10-(~1)")

Takum YUMHOM, psAO Ma€ BUTTIAL

: -G )Cos%jL%(“—lo'(—l) )smn_gx

[Mpuknanx 3 . Poskiactu 3amany ¢yHKiro B psg Oyp’e: Y =sin6x
XE( _Z-ZJ : y(x+2—7z)— y(x)
3'3)° 3 '
Po36’si3anns.
OdyHkIis Mae niepion 2l = 2?”, oTXe, | = % .
y(— X) =sin 6(— X) =—sin6x = —y(x) — (yHKIIIA HemapHa, To0To 11 psig Dyp’e mae

BUINIAL Y = Zb Sln—zz sin 3nx.
n=1 =1

OOGuucaInMO KOeDIIIEHTH PAIY.

5 73 673

b, = [ y(x )SIHBHXdX—; [sin6x-sin3nxdx =
6 %1
=— | E[ cos(6x —3nx)—cos(6x —3nx) Jdx =
3’7
== [[ cos(3x(2—n))—cos(3x(2+n)) Jdx =
I 7 7

-2 ﬁsin(?»x(Z—n)){ _ ﬁsm(gx(un»‘ ]:

= i:z—in[sin(:%%(z = n)j —sin Oj —fln(sin(B%(Z + n)j —sin Oﬂ =0.

OTpuManuii pe3ynbTaT COPABIKYETHCS JUIsI N # 2, OCKIJIBKU 3aCTOCYBAaHHS B1JIOMOi

dbopmyu 3 TaOJUII IHTETPATIB MOKITUBO JinIle, Ko N—2 = 0.



Oxkpemo 06uncIuMo Koedirient b, :

% -
b2:E c0s0—cos12x |dx = X\A—isinlzx\é =
—— T 0 12 0

T 9 1

_3 (E—O)—i(sinu—”—sinoj :§-£=1.
T 3 12 3 T 3

Taxum unnoM, y =1-sin(2-3x), abo y =sin6x.
OTpuMaHuii pe3yIbTaT € 04iKyBaHUM, OCKibkH (yHKIis Y(X) criBnajae 3

OJIHI€I0 3 QYHKIIIN CUCTEMH, 3a KOO OYIyETHCS PO3BUHEHHS.

Ipuxiax 4. Possunytu B psig Oyp’e yHkwiro 3 nepiogom 2 =2 f(x)=x-1
, 3a1aHy Ha inTepami —1<X<1,

Pozé’szanus.

O6uncnumo koediuieHTH Pyp’e:

1 211
ao:J-(x—l)dx:(X ) =2
-1 214 _
; . . xsinnzx|*
a, = _[(x—l)cosnnxdx:jxcosnndx— ICOSHﬂXdX:— —
] ] ] 7z la
1 . . 1 1
_.[ sinnzx dx—sm nzx|™ _ 21 : coskax| =0
o nz |, kz 1

1 1 1
b, = I(x—l)sin nzxdx = | xsinnzxdx — Isin nzxdx =

-1 -1 -1
1 1 1
XCOS N X cosnzX cosnmzxX 1
SR N j + =——cosnz +cos(—nz) |+
Nz 40y nz |4 Nz
. 1 n
sinnzx 1 2(-1)
————| +—|cosnr—-cos(—-nr)|=———
e (-nm)]=-2
2 2 2
- % p == p, ==
aoz_z’an:()’bl 1.7 ? 27 3 37, ..
Psan @yp’e:
2|sinx sin2x sin3x
-1+ — - + — ...
| 1 2 3



Mpuknan 5. Ha npomixkky [ —4 ; 4 | mepiomuuny 3 mepionom T =8 dyHkiio

y=f(X) 3amano rpadiuno. Posknactu ii B psig Dyp’e.

Po3ze’sa3anns.

[Mepiox dynkmii 21=8, omxe, miBnepion 1=4. I'padik € cMMETpUYIHUM BiTHOCHO

oci Oy, Tomy QyHKIIIs TapHa Ta po3KiIagaeThes B psag Dyp’e 3a kocuHycaMu:

a, & nzx
y=—2+>a,-cos——.
n—1 4

3anaMo (QYHKIIO aHATITHYHO. 3aMUIIEMO PIBHSHHS MPSMO1, sIKa TPOXOIUTh

yepe3 Touku M, (0;1) Ta M,(L;4).

. X=X —
KopucTyrounch piBHSHHIM L _Y~H , MAEMO
X2=% Y2— Y

_X_Oz_y_l; x:—y_l; y—1=23x.
1-0 4-1 3

Taxum unnom, y =3X+1 aaa xe[0;1].
Sxkmo xe(1;3),10 y=2;mpu xe[3;4] y=0.
3x+1,xe[0;1]

Ocrarouno Y =42, X e (1;3)
0,xe[3;4]

O6uncnumo koediuientu Oyp’e:

a = Iglf y(x)dx = %U (3x +1)dx+f2dx+}0dxj -
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3ayBaskeHHs1. TakoX IIIKOM KOPEKTHOIO € 3a/1a4a moOy10Bu psiny Pyp’e st

dyHKuii, sKy 3a1aH0 JHUIIEe HA cKimdeHoMy mpomikky [—1; | |. Tpe6a mume

3aYBAXKHUTH, 10 3aCTOCOBYBATHU OTPUMAHC PO3BMHCHHA MOKHA BUKJIFOYHO AJIA

3Ha4YE€Hb aPTYMEHTY 13 3a3HAYE€HOT0 MPOMIXKKY.

3aBaaHHd ISl CAMOCTIITHOI po00TH

3naiit pan @yp’e nnst GyHKIIN .
1L f(x)=x,-2<x<2, f(x+4)=f(x) .



Bignosinai
o (_q\n+l
1 f(x)=%21( 13] sinmzZX
n=

o n
2. ():% le (1) cosnnx—ﬂ—lnsmmrx.
n=

4. Psinn @yp’e i pyHKIIN, 3aJaHUX HA IPOMIKKY [ 0;1 ]

Sxmo dynxuio y = f(x) 3amxano na npomixky [0;1 ], To ii BusHAUECHHS
MOYHa JIOTIOBHUTH [isl IPOMiKKY [—1;0 ), Ta moGyyBaTH pO3BUHEHHS OTPUMAHOI
¢byukiii B psan Oyp’e.

VY Bumnaaky, KoM QyHKIIO MPOJIOBKEHO HA MPOMIKKY [— I;0 ) IIapHUM
00pa3om, OTpUMYIOTh PO3BUHEHHS 3a/1aHO1 Ha [O;I ] (GYHKIIIT 32 KOCHHYCaMU:

f(x)=a—2°+ ian cos@, xe[0;1],

n=1

|
qe  a =Ejf(x)dx

:—jf cos—dx

SKI1110 MPOAOBKEHHS € HETTApHUM, OTPUMYIOTh PO3BUHEHHS 3a1aHO1 (PYHKIIIT 32

CHUHYCaMU:

e b, :Igj f(x)sm@dx

AmHanoriuno OyayeTbes po3BUHEHHS B psii Dyp’e dyHKININA, 3a1aHUX HA
npomixky [—1;0].
3pa3Ku po36’a3aHHA 3a0au

[Tpukman 1. [TodyayBatu po3BuneHHs B psiag Oyp’e dyHkii y =X—7,



xe[0;27]
a) 3a CUHYCaMU;

0) 3a KOCHHYCaMHU.

Pozs’azanus.
a) OyHKIIII0 33J1aHO HA MTPOMIXKKY [0; 27 ], oTxe, | =27 . Po3BUHEHHS B psij

dyp’e 3a cHHycaMu Ma€ BU]I

i sin "2X = Zb sm%

~ 27

O6uucanmo Koe@iuieHTH I[BOTO PSIY.
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0) Po3Bunenns ¢ynkiii B psin @yp’e 3a KOCUHyCaMU Ma€ BUTIIS
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O6uncIMMOo Koe(ILieHTH PSAAY.
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Takum 4MHOM,

y:_ﬁ+i4'((_1)2 _1)-cosﬂ, xe[0;2x].
n=1 zn 2
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