Jopic Ne5, 6,7. Can katapuapsl. JKainbl Kacuerrepi. CanbicThipy Oedrici. [lamaméep, Komn,
JlelOHUL , HHTErPANABIK OeJrijiepi. AOCOMIOTTI APTTHI KHHAKTBHUIBIK, KHHAKTHLIBIK,

ABTANEE. %), #2, H3..lp.. caHgap Tizberi Depumren mefiik Ocplmap APKEUIE! MEIHATAH, KOCEIHIEL
EYPAHBIE

ittt ot
Ocel.  MyImenepiHiH CAHBEl IIEKC13 OOJATEIH KOCHHIBIHEL CAH KATaphl Oell aTafnsl CHMBOIOEL Typoe
EATapOsl OblIai Genrumedm:

E i, *)
=]
Engi MEHATAH KOCEHIBUIEIP KYpPaMEL3:
Sr=u;
S=utus

Sp=tptustugt . Fuy
Bymapae! KEaTapasiH gepOec KOCEIHIBIIAPE! Tl
AmwmikTaMa. Erep S, mepOec KOCHHIBUTAPE! T130€T1 EHHAKTEL 00uIca (*) KaTaphlH AHHAKTE KaTap el
ATAIAME] HIHE KEATAPILIE KOCEHIEICE S, T130€THIH MIeriHe TeH DOIATEL

ConpMer erep Lim  5,=5, Texeym meri 6ap 6omca (1) KaTap AHHAKTEL, AT IIeKci3
R—si

KOCEUTFBIIITAPAEIH KOCEHIBICE S CAHEIHA TEH.
Erep Lim S, IDeri®oK HeMece MMEKCI3MIKEE Tel HOJICAa KaTap AHHAKCHID.
n—x

Mzeicamer. Ecemiri fg ,"r <] GOIFaH MEKC13 re0MeTPHANEIE IPOTPECCHARE] KaPac TEIPAHEIR
n-1

a +c‘:rc;r+.ﬂ'c;3r2 +...tag +..
Sy depdec KOCEIHIEICE TEH 00IIaIE]

ISH: —_ -
1-¢ l1-g 1-g
Enxm n— 90 [MeEKe KSlIenis
Limse=Lim(—— 2 5_rim- 2 _rim24__
roeeE e 1-g 1-gq == l—g 1-¢
=1i —Lim lai; Lim lﬂi =0 cebedi |q| ~ 1 CoHma mexkci: reoMeTPHANEIE, MPOTPECCHE
—q R— —q R—sa —g

KOCBIHIBICH TEH OOIAIE] S=L

1-g
CaHIBIK KaTapIapIblH KACHETTEPIH KePCETETIH TEOPeMATapasl KeTTIPeiK.
Teopena 1. Erepaoe wp+ustusT... KEaTApEl HHEAETEL O0ICA,0ETA Ny Ty Tlyo3T.. KATapEl 03 FHHAKTE
DOIamEl, GepUIreH KaTapOblH M MYIIeciH ANE TACTAFAH, AN KePICIHINE | lp-;Tlim-:Tlig-;T... KaTapel
AHHAKTEL G071ca, OepUIreH KAaTapaa HHHAKTE OOMATs!
Teopema 2. Erep wytw:twst... EaTapel HHHAKTE OOIca JEJHE KOCEIHIOEICH S5 TeH Oolca, OHZA
au, +au, + au; + ... KATapEI3 AHHAKTE 00NANEl OHBIH KOCEHIEICEL -5 - Fa TeH.
Teopeua 3. Erepae wytuytust... xoare vy Tyt EaTaplaps AHHAETE O0MEIN KOCEHIELTAPEL 5 HaHE
o Tey bomca, oHAa (1 vy Hutvo)Hustvg+
KaTapklda AHHAKTE O0IATEl, OHEIH KOCEIHIBICH TeH S+ O
Teopema 4. Erepme wp+u;+u;+... KaTapel AHHAKTEI O0JICA, OHOA EKATAPIBIH HANNEl MYIOECi i, Helrs
YMTELIAJIEL, SFHH ‘Eﬁ 1, =0 (KaTapOBIH EHHAKTE GOMYEIHEIH KAKETT] IIAPTEI).

Conmemver Lim 1, # 0 - Gonca KaTap TINTeH KHHAKCE? GOIATEL
n—o



Erep uyg Gonca (*) KaTapel OH KaTap Jel aTanagsl. EHOl OH KaTapiap EHHAKTEUIBIFEIHA OafIaHBEICTEI
CANBICTEIPY TEOPEMATAPEl MeH OeNrulepiE KeaTipeik.
Teopema 5. Erepae GepiireH ekl KaTapaslH

Myttt gt (1)

VitV vt 2)
calikec MyIIenepl YILH iy =V, (1=1, 2, 3, ) TeHCI3OIKTepIH KaHaraTTaHIepca, oHOa (2) KaTap AHHAKTE
OomFaHma (1) KaTap Oa AHHAKTH Oomagmel, an (1) KaTap AHHAKCER Ooiaca (2) KaTap Oa JEHHAKCED:
DOIATmEL
Teopema 6. (Komm denrict).
Erepze u; +u, +1; +...+u, +... KAaTapJEIH COHFEI MYTIECIHIH IIeT1 %if.f ”«,J'E = [ -re Teq Ooica, OHIA:

1) { ~1 dorFaHma KaTap AHHAKTH OOTalEl,
2) (=1 domranaa KaTap EMHAKCEIZ OOTATE
3) (=1 domranaa KaTap AHHAKTEIMA HEMece HHHAKCE: Oa Komm enrici xayan depuefimi.
4)
Teopema 7 (Jamambep Gemrici)
: .Uy =
Erepze xeneci meek lim —— = (| Gap Gosca oxaa

nso oy
Myt U, +uy;+.+ U, + . KAaTapel :
1){ <1 dorrasga KaTap AHHAKTEI GOTATEL
2) {1 GorFaHma KaTap AHHAKCE: HoIamsl
3) =1 Gomrarga Janambep aict, KaTap KHHAKTEIMA HeMece KHHAKCEI3 Da xayan Hepmeiimi.
Enm
Du, =2 fn) (3)
Tl =l
DOICEIH.
Teopema 8. (HHTerpanmsiy amic).
Erep x =1 mamgept yime f(x) dyvEEmHacs yaumccis, oH #JHe DIpCapRIHAE KeMiMemi Oomca, OHIA

I f(x)dx, (N =1) MeHmikcis HETErpaIbl KHHAKTH 60/ca (3) KaTap Ja MHHAKTE OOTaTEL
¥

Enmi. MymenepiHiH TAHOACH Ke3eKIIEH Ke3eK aVRICHI KelleH KaTapasl KapacThlpaikiy
n-1
wy —l, tu;—ty,+ o+ (=D, +

myEgza u, =0 (m=123_).
Teopema 9. ( Jlefduuan demrict).

Erepae. TaHOATApEl Ke3€KIEeH AVEICEIN KelTeH KATAPIEH, MYIIEIepiHIH abCOMOT MAMAcEIMEH
ANBIHFAH MyIIenepi DIpCapRIEALl KeMIMEeTi JKaHe ANl MyIIeci HOMre YMTEUICA, SFHH Kelleci e\l MapT
OpPEIHIANCA

1) uy =1y =uy...

1) lmu, =0,

e

KATap FHHAKTEL 00TATEL
MymenepiHiH TaHOATAPEL 3P TYPT1 O0IFaH KATAPIEl Kapac TEIPAHEIR

TS T I L T (4)
(1)-1m1 KaTapaelE MymeTepiHiy abCoIOTTIE MAMAck! GoEIHINA ATEIHFAH KATapIEl ATAHEIE,
oty | [pa| o]+ |+ (5)

Erepze (5)-m1 KaTap AHHAKTH 00jIca, 0HZA (4)-In KaTap A3 KHHAKTE Oonamel. MyHnafd margaina (4)-
EaTap abcoMEOTT AKHHAKTEL JeT aTATATEL

Erepme (4)-mmi gaTap #HHAKTH Ooaca, and (5)-Imi xaTap #HHAKCEE Oonca, oHga (4)-Imi KaTapae! MIapTEl
AHHAKTE KaTap Oeinis.



Aftanek, (4) KaTap abCOMIOTTI HHHAETEL, OHAA (4) KATapaelH MymIedepiHiy OPHHTAPHE INEKCi? KOl
ATMACTEIPYAAH MMEEKAH KATapda AHHAKTEL A2HE 01 KATAPILE KOCHHIEICH (4) KaTapIElH KOCHHIBICEIHA
TeH OOTanEL

An KaTap IDapThl AHHAKTEl OO0ICA. OHBIH MYIIEISpiHIH OPHBIH AMMACTEIPY APEBUIEI KYpadraH KaTap
AHHAKCHI? DOMVEL MYMEIHE.

Keneci katapasE S, JepOec KOCEIHIBICHIH &2He KOCHIHIEICEL § TabemHIap .
Mercan. 1.
1 1 1
—t—t +—+
1-3 3.5 2u-D2n+1)
memy. KaTapasl keneci Typae &azaMels
1 1 1
—_— +

"T13 3.5 (2n—1}(2n+1)=

1 I, 11 1 1
=—(l-2)+=(=—)+_.
2( 3] 2(3 5) 7(2?: 1 2n+l

i, 1. 1 1 1 1
;{ﬂ_§)+(5_5)+m+(2n—l - 2n+1)}'

) =

EHI KBagpaT EAKMIAHEH 1ONHIET1 KaH KaKIDaHBl Allcak, OHOA GIPIHIN JEIHE COHFBEl MYIIE KATagsl,
EATFAHTAPE] KBEICKAPEIN KeTe T, C{!H.I[a'

T2 (1 - 73} +1
1 1 1
S=LfmSH:—L}'m(l— =—1==
A 2 e 2n+1 2 2
cebedi Lim 1 _ =0
ns= In+1
Mrican 2
1 1
—+—+ + -
1-4 2.5 nn+3)
KATapBlH KOCHIHIBICKH TAI.
KarapIeg #anne! MyIIeciH KapacTEIPaikIE
1
Cn(m+3)
OHE! #2H OeMUekTepIiH KOCEHIBICE PETIHAS HA3AMEI3
n+3 L4
U=t _ A4 B |_ 4ni34+Bn
nin+3) i +3
‘)—1 +B=10
134:1 a=1  p-_1
. 3 3
CoHIAa KEaTApABIH &AL MYIDECiH Keleci TYpAe Ka3aMEls.
1 1 1.1

T
=

) eHAl KaTapAEIE MyIIeTepiH Ta0aMEL3.

3n 3(n+3) 3% n+3

v=ta-h w=id-h o vl

3 5 - }

o | =

1
3
1 1 1
=—|——— L" =—-|l———]....
U, 3(4 ?J s 3(5 8)
Karaporg 1 - gepdec KOCEIHIEICE TeH OOMIATE



1 1 1 11

1 1 11 1 1

S, =—(1-)+=—-(——)+=(——)+ —=)+ .+

" 3( 4} 3{2 :1) 3{3 6} 3(4 ?)
+l(l_ 1 ):l(]-l+l_l l_l+l_l+.__+

I n n+3 3 4 2 5 3 6 4 7
+1_L):l(l+l+l_ 1 — 1 — 1

n n+3 3 2 3 n+l n+2 n+3

1 1 1 1 1 1 11
Lim S5, =—Lim (1+—+—— - - =—
A B 2 3 n+l n+2 n+3 18
s=1
18
Mrican3
1 1 1

+ +. .+t
1.2.3 2.3.4 n(n+D(n+2)

EATAPIEIH KOCHIHIBICEIH TAIl.
OVem, KaTapasll EaIEl MYyIIeciH, #ai OelIIeKTepIiH KOCEHIEICE PETIHAS HasaMbl3.
1 A B C
n = = —4 + =
nun+in+2) n n+l n+2
_An+D(n+2)+ Bn(n+2)+C-n(n+1)
nn+)(n+2)

Il=An+D)(n+2)+Bn-(n+2)+C-n(n+1)

Eum. n=0-1-2 teg men ammm ABC aHMKTAIMAFAH CaHIAPOEL TabaMbl3:

n=0 1=24; a= L
2
n=-1 1=—B: B=-1
n=-2: 1=2C; Czl
z
KaTapaey mamme! Mymecid KeXeci TypOe HA3aMEl3
1 1
v, =—-— + HEMECE

Zn n+l 2(n+2)
1.1 2 1
n +
2 m n+l 2(m+2)
KaTtapaem mere MyImenepid Ea3aMel3

U, =é{1—%+%}.
. 1.1 2 1
Y
. 1.1 2 1
=3G777
Uy = %(%‘%‘Fé),
B
UH_%(%_H;I r:r-ll-fl

CoHga, KEaTapaslH /1 #EKe MYIIECIHIH KOCEHARICH TeH Oomagsl
s _].[(1 2+l)+(1 2+1}+{l 2+l}+
"2 23 4

3 3 4 5

erepae



1 2 1 1 21 1 2 1 1 2 1
t(——=+)]=—(l- =+ —— =+ —+———F—
4 5 6 2 2 3 2 3 4 3 4 35
1 2 1 1 2 1 1 2 1
+t———F+—+..+ -—+ +—- + )=
5 6 n—1 n n+l n n+l n+2
1.1 1 1
22 n+l n+2

Enm meer Tadanels

LimS, = L}'ml (% -

n—o 7}

1 1 1
+ ) =—
n+l n+2 4

#FHH, EATap HHHAETH S = e

Mrican 4

3 35 2n+1
e
4 36 n (n+1)°

KATapIEH KOCEIHIEICEIH Tall.

Karapaeiy manme! MyInecis &2 OemMuerTepIis KOCEIHIEICEH PETIHAS HAZAMELD.
In+1 A B C D

——— =+ —+ —+

n“(n+l)” n° on (n+l)” n+l

Oprag, femiMre KeaTipemiz, cCOEIa

2n+l=An+D* +Ban+1)* +Cn* + Dn*(n+1)°

Eum. n=0, n=-1 tegbonrauga 4. B.C.D canmapes TabanMes.

Afftamem. n =0, n=-1: 1=4. 4=1 B=10

-1=C; C=-1; D=0

1 1

ont (m+1)?

Karapmbiy O1pHelle MyIlelTepiH TAVBIL #- My[IeciHIH KOChHIBICHH TA0AMBI3, SFHH
1, 1 1. v, 1 1

U1=1—l: Uy=———: Us=— -
g4 9 9 1 16 25

1 1 1 1 1 1 1 1
S,=(——)+(—D+(=z—-—=)+(———)+...
" (2 4) (4 9) (9 lEr:I (16 Zij
1 1
+—- 5 =1- 2
nt (m+l)” (n+1)

1
Lim S, = Lim(1— —)=1 §=1
n—re H— (n+1)‘
KATap AHHAKTEL
Meican 5. bepiaren
1 N 3 5 7

KaTap YIMHE, KEATApIbIH AHHAKTE H0TY KARSTT] MIAPTH OPRHIATA MaT
NTenryi On YIIiH KATAPIEIH HAMIEL MYIISCiH TAOAMEBI3.
. In—-1 .o 2n—-1
U, = . Lim =1
2n s
- T ey : i - - -
{‘_I.?ﬁ U, =0, COHIRIKT3aH KAKETTi MAPTEl OPEHIATMAMTE | eHIENIe KATap AHHAKCEID..

Mricam 6.



0.6+05+0501+_[05+(0.D)"]+...
KATap YIIH, KATAPALIH KHHAKTH OOTVEIHEE KAKETTI APTH OPEIHAATa Ma?
LimU,_ =Lim [05+(0.1)"]=0.5

cededr Lim (0.1)" =0, commmgran LimU, = 0 opsHIamMains.

Fl—sD
KaTtapard #HMHEAKTE! DOMVEIH HHTETPALIEIE 20iC apERLTR TEKCE].
Mrican7.

1 2 1
—+ —+ —+
1+1° 1+2° 143
Karapasld &ammel Mymnec peTiiae, Keaeci QVHEKIHIHEL ATaMEL3.

f(x)=

— Conza x=1, 2. ... MaH7AepiHIe QVHKIHA OepUIreH KaTap MyIIeIepiH Depeml.
1+x”

L =}

T odx
I = arctgx | = arcfge —arctgl =
11+ x* 1

F T
= ——— =—_ HHHAKTEL
2 4 4
Meican &
1 1 1
%
i*-1 5°-1 7°-1
Hammer mymect periane  f(x) = ;,_, b yHEUHACEIH anaMEl3. COHOa
2x+1)" -1
: 1 Tl
j =[—Ln ad |:—L312 EHHAKTEL
T (2x +1) -1 4 x+1; 4
Meican 9. .

t
2Ln2 3Ln3 4Ln4d
1

(x+1)Ln(x+1)

#anmsl Mymeci f(x) =

an

j dx = IJ(L”(I-'_D) =Ln(In(x+1)) | =m
1 (x+DLu(x+1) | La(x+1) 1
HHHAKCHI3.

Karapaee #uHaKTE donyveE Janaubep Genrici apKelUIEl TEKCED.
Meican 10.

1 1
—+—+_+ +
91 5l (2n+1)!

_ 1 _ T ——1

"Ten+)l” YT 2n+3)
!

@+t _ o1

Lim = AHHAKTEL
n== (Ip+3) me= 2In+3
Mprcam 11.
1-2 1-2-3 !
I+—+ + o+ +
1-3 1-3-5 (Zn-1)!
nl _ (m+1)

T T

"n=-" ™ 2n+1)!



+1!-2n -1
Lfm(n )!-(2n )=L}'m—n+l=l

s (I 4+ == In+l 2
AHHAKTEL
Iviprcam 12.
1 1 1
1+2—g+3—2+...n—2+...
1 1
v =—. U_= =
n ?’JL n+l (H‘+1)_
1
Lim—— = Lim———— =1

e (p41) e 1+l

H
Tanambep denrici KaTap AHHAKTE Ma HEMECE AHHAKCE? 0a Hayan OepMeiiTl, COHIBIETAH HHTETPALIEE

.. : 1
JMICTi KOMTAHAMET?, o0 VIMH QVHEDHEHED f(X) = — Oem amaMEer:.
x”

Idf = —l| =1 HHTErpaI HHHAKTEL COHABIKTAH OepUIreH KaTapla EHHAKTE O0IATEL
1 X X
Meican 13
1 4 n-
—+—+ . —+.
3 9 3"
n’ n+1)°

LTH = 3” : 'rn—l = ( 3,9_])
Lfm%=£im (”+})_ =l, AHHAKTE
e 3Tt o= 3t 3
Meican 14.

2 2.3 (n+1) !

—+—+__+ +

2 2.4 2" .l

! |
U, = (rr+1)_: U, = (lrr+2).
27 . nl 27 . m+ D!
+230 2% .ml +2 1
Lim H+S” ) z ZL?}””———“:L
27 (m+1) (mn+1) 2(n+1) 2

AHHAKTEBL

KaTapIemH HHAKTE! OOMVEE KomH 37ici apEEIIE TEKCEp.
Mrrcan 15

OO ot )+
3 5 77 Tt
-
{E:ﬁl( 1 rz: " = 1
Vion+1 M+1 2n+1
1
Lim3fU, = Lim——=—<1
s e dp 41 2
AHHAKTEIL.
Mruican 16

zln (1+l)n2
n-1 2 n



1 1, — 1.1
U =—(U+-)n>. U, =—1+=)"
" 2,1( ”) ] 2( ”)

— 1 1 1
Lim2/U =—Lim(1+=)"=—(>1
) *H'I'(l rr) 2
AHHAKCEI3.
MMercanl?
3 n+l o
, & &5
=+ + +—=
3 9 3"
n+l 2 n+l,
( . ) _ ( , )
U, = . AU, =
" 3" v 3

1 +1, 1 1, 1
Lim3fU, == Lim(—)" == Lim(1+—)" ==-(
" n—¥ M H—sx n 3
LYy

3

EaTap AHHAKTEL
KaTtapaely HHHAKTE Oonver JIeHOHHL Oerici apKBLIE TEKCEp.

Mnrcam 18.

1 = — = ! bt (D) =+

2 2°41 341 4741 T n+l

Bepinren Katapra JIeHOHHD TeopeMachlH KOMIaHAMEI3
1 2 L 4

1) —=— -— - — -

2 2°+1 3°+1 4 +1

DIPIHIN MAPT OPEIHIATIAIEL.

LimU, = Lim———= Lim ! ] =0
n n—= p 4] rz—)«:n_l__
Iy

€KIHIN MAPTTA OPEEIATATEL, COHIEIKTAH KEATap EHHAKTE OOMATEL

Mrican 19.
11-101+1001—__+(-D™'[1+(0.D)"]+ ..
DepUIreH KaTapael 3epTTe.

JIeHOHHI TEOPEMACKIHEIH O1P1HIN [IAPTEI OPBIHIATAMIEL.
11> 1011001 _.
AN, EKIHIN APTHl OPRIHIATMARIEL

1 1
U, =l+—. LimU, =Lim(1+—) =1,

cebetr LimU =0

A—r



