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I'pyna M-1

Buima maremartuka

Ypok 43-44

Tema: EnnemenTapui pynkuii. ' panunus mocsioBHOCTI.

Mera:

HaBuanbHa — po3MIIHYTH 1 03HAHOMUTH 3 TOHATTSMU IOCIIOBHICTEY, «TPAHULISD;
HABYUTH 3aCTOCOBYBATH IIi TIOHATTS Pa30M 3 MEPETBOPCHHSAMU €JIEMEHTAPHUX (DYHKITIH.

Po3BuBanbHa — pO3BUHYTH YBOXHICTh 10 MATEMAaTUIHUX ITO3HAYCHD, TIaM'STh

BuxoBHa — BUXOBaTH iHTEpEC JO MATEMATHUKH.

Marepianu 10 ypoky:
IHoHATTHA YKMCJI0BOI MOCTIAOBHOCTI, il TPAHULIS.

[TOHSTTS OCIJOBHOCTI.

SIkmio 3ajaHa 3aKOHOMIPHICTh, 3TITHO 3 SKOK KOXXKHOMY HaTypailbHOMy uuciy 1, 2, 3,...,
BIJIMIOBI/Ta€ JCSIKE TIMCHE YHCIIO, TO TOBOPSATH, IO 33/IaHa TOCTII0BHICTb.

[TocninoBHICT MOXHa po3rIAgaTH K (YHKIIO, OOJACTI0 BU3HAYEHHS SKOI € MHOXHHA
HaTypajdbHUX uucell. [lociigoBHICTP BU3HAYAEThCA (HOpMyINor0, TOOTO 3aKOHOM, 3TITHO 3 SKUM
YCTaHOBJIOETHCS  CMOCIO  BIAMOBIIHOCTI  3aJaHUX YWCEN TOCTIIOBHUM HATypalbHUM  YHCIIaM.
TToCITiIOBHICTB i3 3araJlbHAM YWIEHOM @, T03HA4acThes {a, | abo mpocTo a, .

I'paHu1g DOCTIIOBHOCTI
Os3HaueHHs. YHCIIO @ HA3UBAETHCS MPAHULICIO MOCTIIOBHOCTI {a, |, SKIIO Il KOYKHOTO SIK 3aBOTHO

Majioro J0JaTHOIO yucia ¢ >0 3HalIeThes Take HaTypaabHe yucno N, 10 IpH BCiX N> N BHKOHY€ETbCSA
HEPIBHICTB! |an - a| <¢.
Toii pakr, 1o YMCII0 a € TPAHHULIEIO MOCIIOBHOCT {a, } 3aMMCyEThCA Y BUIII:

lima, =a ,abo a, - a, AKmoO N — .

n—ow

3ayBa)KUMO, 1110 HEPIBHICTh |an - a| < & PIBHOCHUJIbHA HEPIBHOCTSIM:
-—¢<a,-a<eg,ab0a-¢<a,<a+s.
Ile o3Hauvae, M0 YUCIIO a,HAJEKUTh 1HTEpBaNYy (& —&;a+ ¢ ). Takuil iHTepBan Ha3UBAETHCA & -

OKOJIOM TOYKH 4.
O3HaueHHs TpaHMIl MOCIIJOBHOCTI MOXHa Iepedpa3yBaTh HACTYNHUM YHMHOM, HAJaBIIU HOMY
re€OMETPHYHY HAOUYHICTh: YMCIIO d HA3MBAETHCS TPAHMIEIO MOCHIIOBHOCTI {a, ), AKIO B Oyab-AKHH & -
OKLJI uKcla @ TIONaxyTh BCl WIEHH MOCIIJOBHOCTI, IOYUHAIOUH 3 AESKOr0 HOMEpA, SIKUM OU BY3bKHUM Liei
okin He OyB. [1o3a & - okooM MOXe OyTH CKIHYEHHE YMCIIO YJICHIB JaHOT MOCI1JOBHOCTI.
HiiicHo, fKIO a, — a Mpu N — oo, TO Ui OyJb-sIKOro £ > 0 3Hailzerscs Take yuciao N, 1o Bci
4JIeHU TOCIIOBHOCTI 3 HOMepaMH N > N 3HAXOIMUTBCS B & -OKOJII YHUCNA @, 11033 IIUM OKOJIOM MOXYThb

3HAXOJUTHCh TUTHKY mepimx N 4jaeHiB mOCTiJOBHOCTI.
TocioBHICTh {@, | HA3MBAETHCS MOHOTOHHO 3POCTAIYOIO (CHAIHOK), AKIIO a,,, > a,(a,,, <a,) .

IocnifoBHicTs {a,} Ha3uBacTbCA 0OOMEKEHOIO 3BEpXY, AKIIO iCHYE YHCIO M, Take, IO MPH BCiX

n=1,2,3,.... BukoHyeTbcs HEpiBHICTb &, <M .

[TocnigoBHICTh @, HA3UBAETHCA OOMEKEHOI 3HU3Y, SKIO ICHYE YHCIO M, Take, [0 MpPU BCIX

n=1,2,3,.... BUKOHy€eThCS HEpIBHICTh &, > M .
[TocninoBHICTH X, HE OOMEXeHa 3BepXy ad0 3HU3Y, HA3UBAETHCS HEOOMEKEHOIO.

[TocnigoBHICTD, 110 Ma€ TPAHUII0, HA3UBAETHCS 30DKHOIO, a sKa HE Ma€ TPaHUIll, HAa3HMBAETHCA
PO301KHOTO.



BiractuBocTi 301KHUX [OCIITOBHOCTEN
1 ['panuis cTanoi JOPIBHIOE i CTaTIM.

2. SIKIO MOCIIJOBHICTD {X, } Ma€ IPAHMINIO, TO LSt TPAHULS €IHHA.
3. [TocniqoBHICTB, SIKa Ma€ TPAHUITIO, € OOMEIKEHOIO.
4. Hexait lim x | =a<b. Toxni 3Haiinetbca umcno N, Take, mo mpu Oyab-sSKOMY

n—o

n > N CHpaBIKyBaTUMEThCSI HEPIBHICTh X, < b .

5. Hexaii lim x, = a. SIkmo mocmigoBHICTE X, INpH BCIX N 3a0BOJbHSAE HEPIBHICTDH

n—oo

X, <b,T0 a<h.

6. [Ipo «oxorieHy» MOCIiI0BHICTh 200 TeopeMa «Ipo ABOX MUTIIIOHEPIBY.
Hexaif BUKOHYyeTbCsl HepiBHICTH X, < U, <y . Skmo mocmigoBHicTs {x,} 1 {y,} 30DkHI,

n

npudomy lim x, =a,1i lim y, = a, To MOCIIIOBHICTb U, Takox Oyze 30LkHOK0 1 limu, = a.

n—oo n—oo n—oo
1. Bynap-sika MOHOTOHHA 0OMEXeHa IOCIIIOBHICTh Mae TpaHMIoO (TeopeMa bonbiano-
BeiiepmTpacca).

HeckinyeHHO MaJli Ta HECKIHYEHHO BEIHKI ITOCIIJOBHOCTI
ITocniOBHICTh {X, } Ha3MBAETHCS HECKIHUCHHO MAJIO0, SIKIIO lim X, = 0.

n— oo

[TocmigoBHICTE {X, } HA3MBAETHCS HECKIHYCHHO BEIMKOIO, SKIIO lim X =oo .

n—oo
Cyma CKIHYEHOTO 4YHCIIa HECKIHUEHHO MajuX MOCTIIOBHOCTEH € HECKIHYeHHO Maja
[IOCJIIJOBHICTb.
J100yTOK HECKIHUEHHO MaJIOi TIOCIiJOBHOCTI 1 0OMEKEHOT € HECKIHUCHHO MaJia MOCIiJOBHICTb.

. . . . . . 1
Skmo {x,} HECKIHYEHHO Maja IOCHIiJOBHICTb i X, #0, TO MOCIHIJOBHICTD y =-— €

n

. . . . . . 1
HECKIHYEHHO BEJIMKOIO. SIKIIIO {yn} HCCKIHYCHHO BCJIMKa IIOCI1A0BHICTH, TO HOCIIAOBHICTL X =— €
Ya

HECKIHYEHHO MAJIOIO ITOCHITOBHICTIO.

OCHOBHI T€OpeMH PO PaHHUI OCIII0OBHOCTI
Jlyist Toro, o6 MOCIiTOBHICTE {X, } Maja rpaHHIIO @, HEOOXIHO 1 JOCTaTHBO, MO0 X, =a+a,,

J€ «, - HECKIHYEHHO MaJja MOCIiI0BHICTb.

Skuo nocmigoBHoCTI {x, } 1 {y, } 301kHi, npudomy lim x, =a,ilim y, 6 =b, To:

n—oo n—o
1) lim(x, +y,)=Ilimx, £limy =azxb;
n— oo n—o n—o
2) lim cx, =clim x, =ca;
n—oo n—o
3) lim(x,-y,)=Ilimx,-limy =a-b;
n—o n—oo n—oo
lim x,
4) lim| — |=22—=— gkmo b =0
noel Y limy b
n—o
. . 325 (-1)" _
[Ipukinan. JloBectun, no nocnigosHicts 0, —, —,—,...,| 1+ ... Mae lima, =1.
2 3 4 n n—ew
Po3p’sizanns.  Hexaii, wnHanpukman, & =0,1. Tomi HEpiBHICTH |an —1| <01 abo
-n" 1 .
@+ u) -1 <e. Tobto —<e BUKOHYETbCS  IIpHU n>10. AHaloOrivHO 1A
n n

£=0,01a, —1 < 0,01 mpu n >100.



Jl51s KOXKHOTO £ > 0 HEpiBHICTb

1 1
a, —1| <& ab0 — < & BHUKOHYETHCS IIPH N > —.
n £

. o 1 . N .1
OTxe, pu Oyab-ikoMy & > 0 icHye Takuii Homep N = — (abo piBHMIA LTI YacTUHI — ), IO
£ £

st Beix n> N (mpu €=01 qig n>10, npu &£ = 0,01 yis N >100 1 T. 1I.) BAKOHYETHCS HEPIBHICTH
la, —1] < &, a ue o3navae, mo lim a, =1.

n—oo

[Tpuxnan. JloBecty, O MOCHIAOBHICTD 3 3aTaJIbHUM YJIEHOM X, =

Ma€e TPaHHULIo, PIBHY
2n+1

Po3p’s30k. Bubepemo MOBUIBHO JOJATHE YHUCIO & 1 TMOKaXEMO, IO s HBOTO MOXHA
migiopat Take uwmcnao N, mo uist BCix 3HaueHb HOMepa N Ounbmmoro mporo uucia N, Oyxae
BUKOHYBATHCS HEPIBHICTb:

4n
2n+1
[lepeTBOprMO BUpa3

4n 2_4n—4n—2|_|—2|_

2n+1 | | 2n+1 | |2n+1] 2n+1’

—-2|<¢g.

2 ) )
Onepxyemo . < ¢ . 3BiAcH criaye, 1o
n+

2n+1 1 1 1
> —,

> .
2 & s 2

. .1 1 o
Taxum unHOM, SIKIIO0 HOMEp N OUIbLIE, HI)K — — — , TO HEPIBHICTh
2

£
4
n__ 2l<e
2n+1
N 1 1
Hexait ¢ =0,005, n > ——=200 ——-N =199 .
0,005 2 2
OTtxe, ans Bcix HoMepiB OuTbIIMX, HOK 199 mpu ¢ = 0,005 , Oye BUKOHYBAaTUCS HEPIBHICTh
4n . . . . .
el 2| < & . [lounnatroun 3 200 wieHy BCl YWIEHH MOCHIII0BHOCTI OyAyTh 3HaXOJIUTUCH B IHTEpBAII
n+
(1,995;2,005).
. 4n
TaxuMm anHOM, lim =2.
n—e 20 +1

JlomaniHe 3aB1aHHA:
Kopucrytounce BU3Ha4eHHSM TPaHHUIIl TOCTIJOBHOCTI, JOBECTH, IIIO:

n-1 1 n 1
a) lim =— 0) lim S
n»o2n+1 2 n»o2n -1 2
2" -1
B) lim °n__>3 r) lim =1
n-o 20 4+1 2 n—w 2”

3BOpOTHIii 3B'A30K:
E-mail: vitasergiivnal992@agmail.com
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