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Y3 BOUIH -

Y6y knto6 «¥YaGeKHCTOM» Haw pHéTHAA uYon 3THArad
«MaTteMaTHK aHANU3 KYpEHAaH MHCON B2 Macaaanaap tynaa-
Mu», | KuaanuubT Rasomy 6ynu6, y ¥3 Hukra kyn yarapypus-
NH QYRKOHUANADHUHT THMHTH Ba Y3AYKCHINKIH, Bapdepernn-
an xucob, PyHKUHORAN KETMA-KETAMKAAp Ba KaTopaap,
X0CMac HHTETrpaiap; napaMeTpra 60f/HK X0C XaMIAa XOCMAC

HHTErpannap, Kkappadiu HHTErpansap, srpu YHSHKAK Ba CHPT .

HRTEéTpaniapy, ®ypee Karopaapu MAB3YJaPHHH ORaMH.
Maskyp kuto6 Towkent Hapaar YHHBEPCHTETH MaTeMa-

TUKa haKyabTeTH YKHTYBYHIAPHHHKT 64p rYpYXH TOMOHHZAH.

€3HAraH OYAub, yHra MaTeMaTHKa HXTHCOCHHIH G¥inya
MyTaxaccHCAap Tadépaam AacTypd Xamaa -T. Asaapos
Ba X. MancypoB ToMoNMaan &suaran HKKH KHAAJARK
«MaTeMaTHK aHaAH3> KUTOGH acoc KANKG ONHHraH,

Kyananmann ésumzna Myamanrdaap xap Gup MaTeMartHK

TYWYHYa Ba TABPHGHU MOC MHCOA Ba Macananapuy 6atadcua
CUHMII OPKAJMA TAXAHA. KAAHG YKYBYMHAAPra eTKA3HWIra
Xapakar kuanuaap. Kynnaumaza 1300 ra akun Mmucon pa
Macananap KeNTHpuAran 6yau6, yrapuwnr 250 nax OpTHFH
TYAYK eunmMu Guaan Gepuaran. -

Kuro6 kjnéamacuun ykuo, YHHHT AXWIHTAHHLINTA §3 XHC-

bamapunu Kywran npogeccopaap LI Epmyxa meno8, P, Aury-
MNAKKYp M3XOp KHAaaRAap. :

b, Kyanawmawnnr cHdaTHHR sHaANA AXWHAAW GopacHpary

E:p—mynoxasana-p YHYH MYanaugpaap appannan 3 MuHHaT-
““THAHKAADHEK Guanupanmnap. : :

o8, rouentaap T. Tyiuues, M. Ma MHpOBAapra Myaanugaap -

-



X1 606 o
KV -Y3rAPYBYHJN SYHKUHANAP, YIAPHUHT
3 “JIMMHTH BA Y3NYKCH3AUIH

s .

i le§ R™ ®A30. R™ FAS0AA. KETMA:KET/IHK BA YHUHT
. HMHTH. _

M Ta XGKHKHA conaap TYnaamd R HHRT:§33p0. )lexap'r.
. KfnadTmacyaan wGopat ywoy

RP=RXRX. ‘XR-I(x..xg.. o XFEER, 1€ R,.. ..LER}

-\ryrmauuu wapa.ﬁaum OAam ﬂy 'ryrulamuunr 3J1euenrunu
(RykTacuuu) O6uTTa Xapd : GuAsY . GeATATaHAAN:

={x, X2...., Xm). BYHD2 X1, Xo,.. ,x,.; coHAap X HyKTaHHHr MOC
pasHwaR OHPHH'{H.'HKKH‘HHH ﬂKOOPRHHaTanapH Aefinna-

T R - :
k“' T¥nnaMaa uxrnepuﬁ x_(x.,xg, ,x,,,),y—-
‘-—--(yn.yse. - Ym) HYKTEBRAPHK. 0NBRAUK. Ymﬁy :

(x‘y)_:.\](xi yﬂzq'(xz“yaf’l‘ +(x —ym)2 _

. "-"-.-;':: oy V E (xk_yk)?

MHKAOp X Ba y HyKTaAap: o-paennam Macoq:a .neiinnann
¥ xyihmaru xoccanapra sra: N
p(x, )20 B P(x y} 0« x= y,
(x,y) PLYX), .
3° .p(x z)<p(x,y)+p(y, z) (zER‘“)
R rynaam R Gaso (m-yiivormw ‘Esxaun: tbasocu) a6
aTanaj.
Xycycaﬂ m= 2 6yJ1raH,ua (x;‘—x xg=y)

VR = RXR={(x, p): xeR.yERf

- dasora -sra Oj'nauus Byuna’ "~V(x|, iu,;u)ER2 V{x2, y2)ER?
HyKTajnap opacunar nacoc])a

0z, 1), (o 9oV = Nt — 5P+ (o2 9"
_ 6aann. R? hazbd TeKHCAHKHR nponanaiian,
A

Lo
L




Yulﬁy

f N—~R"
rnc.namnpnmnnnr Tacnup.napa (oﬁpasnapu) ,uau 'rysu.nran
A0 s (FO = (A0, A, D), nEN)

rfnnam R™ $asoda KeTMa-rKeTAUK Aefinnanu sa y {(x) ka-
B Gearnnanann. Xap Sap A7=(x", 4", L") (n—l 2,
L) HA KeTMa-KeTAUK . );ad.aapu ‘Hefinnann.

< R™ ¢pasona Gupop (¥}
g, LA, ..
teﬂaa KeT/NHK Ba a=(a|. a3,y Q) uylcra 6epm|rau Gyncun .
% l-tabvpud. Azap Ve >0 osuncanda. xan myndau

v

mEN TORUACAKY, uxmepuﬁ n}no yqya
C T mase
"renecusaux Gamapuaca, ¢ a nyt;m {x} xerxa-xemuxnuna _
ﬂ@,ﬁuru deduaadu sa . o
fim x‘“’——a éxu n—» oo da xm_;.a

H—r 00

xa6u Besrzuranadu.
Azap (4]} xerma-kerrux sumurea 3ea 6yxca Y mguu.aa-
wiyesu KeTMa-KeTaux dedusradu. .
1-Mmucoa. R® tbaaona ymﬁy

My - —
W=l
KETMa-KeTJIHKHRHT THNHTH a—(0,0, ,0) SKaHHHH KYPCATHHT.
- Yer=0 COHHH o.nal'-i.nux 1lly e ra k¥pa no—[—]+l HH

ronamu3. Yuaa ¥ n>>no yqyu o
(£, a)= p(( Tk (00,.0)) =

= -\/(—-—0)2=+(—-0)’+...+{--0f -~

\/7 w/‘ \F [—‘-’_—iw

6y.nami Hemak,




Ta'bpmpra K¥pa \‘E-\,,'

lim ¥ = lim (L
H—= OO . n-o-m n

.,_‘-‘-.

i, i
53-*Illmoa I-I’2 ¢a3~o.ua ymﬁx R
() = T (T

© KeTMa- Ke‘raaxuuui' (RMATH MABIKY L SMACHRTHEN KJPCATHHL.

TecKApHCUHH ‘Papas KHAAMH3, AbHE GepuArad KerMa-
KeTAHK JHMHTIA 37'a BA ¥ g==(q,, az) ra TeHr Gyacun. YHaa

JHMHT TabpHtiura: kfpa Ye >0, KyMaanau e m} y!lyn uzyn- ..

Bal-noC N TORRANASHRH. Vn::a»ns A i | e
el(L1), (e ap<e,
o=} ~bfen, @) <e

6ynanu. By Mynocaéamap YHOY el

BT

242 = m-y—numém—l—ume+
+pl(a,, a,) (1, l)<a+e-—2 e=2 (a=-=l) )
3HARMATrA oAKG kenanu. Bynra ca6a6 Gepuaran keta-

KeTAHKHH' mmurra 572 :1eC-KAPaNAH - ubopataug. [lemak,
: 6epunrau KeTMa-KeTNHK JMMHTIa 312 IMAC.

1-teopewma. R .dasoga f¥™}={x{", 2f",..., 2} ker-.
MA-KETAHKHUHT @ = (4|, d2,..., &) T2 HHTHANIIHG -
lime®

=

y-lyn 6up A¥aa
lim x{V =g,

A
" i 'xﬁ".-‘:-*a;,f“-"- B
A—r oD .
lim x(M==q,
A= a0

'6"§"unulln: 3apyp Ba eﬂpﬁn. Jléﬁax, e
6



(tim e,
lim x{" = | |
fim xW =g **“;- N

. Ry

- Iim x""-—-a

L, A+~ m=@

By teopema R™ ¢azoaa KeTMA-KeTAHRKHHHT JHMHTH  CONNH®

KCTM2-KETAHKAHHE JHMHTHIa KEAHUIRRK Honanaiou:
3.mucon. R? t})aaona 'ymﬁy

KeTMa-KeTAHKHHHT nnuumuu TOTIHNT, :
By kerma-kethux: xodpnnna*ranapunaﬂ TalIKHA TonTaH
KeTMa-KeTJAHK COHNap Ke'raa -KeTARTH 6Ynu6, yiap Kyinmari-

4a Synagu:
n n \I . oAt . rl+_2 ”
Ny f.n),x;‘=(T) ,
Paswaunkn, 6y KeTMa-KeTaHKA2p jq"y};* L

lim .zq""—llm n(\[— -—In5

R— o0 St Jlﬂ-rao :

lim % = lim iﬁ-";sm 1+—) e

7=+ to # oo L n=r a0\

G6§nanu. 1-Teopemanan c]:oﬁ,n.a:t&}mﬁ Gepl—mraﬁ KeTMa-KeTiAHK-
HHHT JIHMHTH : _ :

fim x""—llm(\/_——l ("+2)" —(In5, &%)

A— oo L

OYJIHILHHH TOnaMHKs3, : : ' I

Mucoa. na nacaaanap

R? q)aaona KyfiHAarH kerMma- xemumapuu}lr JAMHTH
a (a € R?) 3KaHHHN ucﬁomaur

L=l D) I ol b
Z‘



2 =l -l a=(0,0).
L=l i)l a=dion
R a=(0.0).
5. ()= { . -sinZ, %} | a=(0,0).
. 6. {x(u}}z{_gr!;' %—}’ | . IJ ..: . a=(0,0)‘.
7 {ﬁ"’}ﬁ{i—:%}. ‘i-, a=(0,0).
s en=fi, ) =00

. 3 . ' . .
" n | B
N {x("}}={'\/_, 3—n}, ’ - . —‘(l 0). .
R2 anao,n,a xyunnam Kerma- KeTJ]HKJ’Ia])HHHF JHMHTHHH .
TONHAT: :

0. {x(’"} ((n—l ¥, n—|—27)

15

. A2 gat3 ety
(. {x""}_(2 +3"42 -5, 2°_3.5 )
2" 43" 100.27 4-2.5°

12, (") — (3,-\/_,:2,,\/_5):.
13, ()= (Vﬁ“ 4%)
o1 =14+ 1977, ™), a0, po0.
5. (N =(\VE, Na).
16. (¥} =(\Br—2, P +3n).
{7. {x‘“’}=(]°g5{“2+”, 5 lgn )

n logs(4" 4+ 1)

ayy __ (_2)" 1
- = (n 420" (0,3 )

19. {x("’}=( 6-341 “"+”2‘2"“).

o

o

R o N O



20, {¥"}= (,2+23+ +n(n+,, V2 V2 \/5)

2-§ K¥N VSTAPVB'-IHJ'IH $YHKHHA BA YHHUT JIHMHTH

I°. Kin?arapynqunucﬁyﬂxuﬂ.ﬂ Tymy.ﬂqa-

cu R™ tba3zona Gupop M T¥naamum Kapafanx: M R™

2-ravpud. Acap M rijnrandacu xap 6up x=(x), x2,...,
Xm) HYKTA2Q ORPOP Kouda éxu KORYNEa Kipa burra xawurud
con WyER) moc wyidusean b6faca, M rinaamoda Kin
gazapyeuwusw (m TQ gaeapysquﬁu) dynkyun 6epuﬁeau
dediuradu sa yuu

Fix, Xo,, Xm)—y éxu y=Ffx, x2,.., Xm)
kabu bereuranadu. Bynpa M — GYHKDHAHHHT aHHKAAHHII
Tyunamu, xi, x2,.., Xm — QYHKIHA aprymentiapi, ¥ sca x),
X2,..., X ¥3rapyBUHAAPHHHAT PYHKUHACH efinaamH.
Macanau, f —R™ — dasogaru xap 6up x=(x1, X2,.... Xm)
HYKTara ury HYKTA KOOpAHHATanapH xaanpamapuﬂnﬂr
HHI‘HH,I[I-ICHHH MOC KYIOBUH KOHJiA, SIbHH

frx=(x1, x200y Xp)— xl+x2+--_“-+x§;

6yacui. By xonpa y=xi4+x3+ .. 4% odynkuusra sra
G6yaamus. By cpyHKunﬂHHHr AHHKJAHHLL ryrwaun M=R"
6¥naann.

R**1 (hazounnr mykTanapHaan néopat ywoey

{(xly X2yeiny xﬁ?y f(xls X2yeens xm)}

Tynaam y=f(x, x2,..., Xu) QYHKUHS Tpa¢uru Zeitusais,

Macanan, nKKR ¥3rapyBuHAH e

tpyHKuHﬂ.r[apHHHr rpaq)nm R3 ¢dazona mnepﬁom—lx xamaa
afinanma napaboaouanap 6yaagu.
4-Mucon. Ymby

z-—-arc51n(x+y)
GYHKUHAHHHT ARAKJAAHWI TYNAAMHHH TOOMHC.

PaBiiaHky, x Ba ¥ apryMeHTJIapHANT KHAMATAAPHTA Kypa

Z HHHT MabHOra 3ra 6¥numm yuym, x Ba y aap ymby
—I<ty<<l

MyHocaBatna Oyauwv sMo3nM. By TeHrcusBHKAApHH Te-

KHCAHKHHHT ¥+ y+1=0 Ba x+y— 1 =0 Tyrpu unspxIap
' 3

»r



OPAacRAarH HYKTAJIAPHHHT KOOPRHHATANAPH KaHOATAAHTH-

paau. Bepuaran ¢ynxuusuanr aﬂnmauum Tyrmanm l-
quamana Tacaupuaurau

P

ey, ¥

1- wusma.

S-mucoax. Yulby

z= \{(— 1 —x*— y*Xsinnx 4 sin®ny):

P e 5 W S

!

GYHKIUMAHHHT aHHKNAHHW Tyn.namuuu TOMHHT, By cpyul(uuﬂ .

X Ba y NapHAHr

sin ux-{-sm ny =0

GynagHran Knﬁmamapnnamﬂa AHHKJAHT2AH. Kem—mm TeHr-
AHKA2H TOMAMK3:

sin ax-—0=—x=p (p - Gy'ry.u cou.),_
sinny=0=>y=gq - (g — OYTYH cOH).

l].l'yﬂnaﬁ KHAKG, Sepuaran qjyuxuuannur aHHKAAHHIN TYMAA-

M={(p.g)ER*:p€Z, q€Z} "
OfAaaay.

Mucoa Ba nacaJlaJlap

Kyituparu quHKuHanapHunr aunx.na HH LI Tyn.nam!apunn -

TOTMHHT,

10

e



B 2

) uyx:rauu XaMzaa- e::-O COMHH onafiauk, Ymoby

23.
24. fi

25.

26.

27.

28.
29,
30.

31.
. f(x, y)_ln(———-——— l)
33.
34.
3.
36.

37.
38.

- 39.

40.
41.

42,

fix, y)—\ﬁ'+{ -
ftx, )= —x++y..
f(x’y)‘:' Vl_xg_yz-

f(x, y)=arccos

flx g)= V= xﬁ}
iz, y)—ln(xfl-yl 5
Kx, y)-.afctg x2 g’

Hor =1+ \/—~(x y).

fx, gy=——
f(x, 4)=

f(x, yy=Jy sinx. j._.-_"'a' L '

fe )= \/xz i+ \/r—

A, y)= Vsnn(f+y”
fx, )= o —x—~g).
f(x, y»—xy+\/ =

f(x, y)=aresin>- 4 arcsin( t —y).

P

flx, )= 2+ — 1)-(‘4—x*-y’). |

o= \/_f;“;:ﬁ

+ ""x’+y’ 9.

2° Kappanh AUMHT R’”qaasona Gupopx-—(x?

n



L Udx®y={{x1, Ly Xm}ER™:QA(21, X2ynees Xm),
. ( t» xgl -3 xﬂl)){e}
Tynaam X HyKTanuHr arpodu peRunaxn.
Arap x° wykrasnur uxtaéprit atpodu U x") na (Ve>

- >0) M(McR") Tyn.naummr 0 Fykranas dapram kamuaa

6utta Hyktacu Gfaca, x° HyxTa M. 'rj’m.ﬂaMHHHr JAHMUT
HYKTacH Aefiunanu.

dapa3s kunainuxk, R” daszona M T¥nnam Gepuarad 6¥aad,
a=(a), ..., O») HYKTa (GER™) YHHHT JHMHT HYKTacCH
‘6yacnn. Hly tynaamaa y=f(xi, x2,..., ¥m)= f(x) dysxung,
AHHKJIAHTAN,

3ravpud (Tehue 'ra'bpmjm) Aaap M rgnaan-
HuHZ H ﬁraxapudan TYIUAZAH, O 2a UKTHAYBYH Xap Kardad
{x‘“’ (:g Feq, n:=1,2,..) KeTMA-KETAUK OAURZANOT XAK MOC
f(™)} kerma-kersux xamma eaxr scona b (uexau éxu
uexcuz) aAumureqa unrtusca, b cor  f(x) Pynxyusnune
a ryxradaeu aumuru de6 araradu.

4-ravpud. (Kown Tavpudn. Acap Ve>>0 con
yuyn wyndad § >0 con ronuscaxu, yuby Q<<p(x, a)<<8
TEHZCUSAUKKY KAHOBTAQHTUDYBYY VxEM uyrgraxapda :

1H(x)—bl <e

TER2CUIAUK 6axapu.aca, bcon f(x) pynryusHunz a uyrgra&a; -
-2 aumury deb araiadu. )
OyHKUHA AHMHTHHH

lim f(x)=06 &ku lim f(x, X,..., x,)=b

X—~a & —+a,
)
KaGH Gearnnanan. ' '

Onatia GYHKUKANHKT Gy AMMHTHHH YHHMHC Kappaid
AUMHTY 1e6 XaM OPHTHAZIH.

Bup §arapyBusian Ppynkunsnapra ?xwam, Gy X0N4a XaM,
3— Ba 4 — ranpudaap ysapo aksaaanenmnp

6 MHCOA. Ymﬁy

L BVl arap x’+y’>0 6ynca,
iz y)= V "
Lo z_arap_x’-{-y"'.—ﬁ 69aca

pyukuusnnur (x,  y)—-(0,0) (apHs x—0, y'—rO).. A4ru
AMMHBTHHHNT HOJT3 TEHT SKaHMHW K§pCaTHMI.

£2



a) T'eiame tanpudmura u?pa {0,0) uykrara
nmunyaqn ux'ruepuﬁ (x,,. Yn) KETMA-KETTHKAA ONEAMH.

(x,,, Ya) (0, 0) {ﬂ'bHH K=, y,,—:-@)
{(x,,, y,.)#-—({) 0) n-.-12 )
VALED
' : 2 KB
)=
.f(.% y - ‘i.“‘-{fi B o
RN N | S8

Giia anﬂ Ara P

,,y,, e

"q‘ n¥a g \,‘X,.y,. ’

SKAHHHN. a'bTuﬁopra o.ucax x,-»O y,,_,.{] Jla :
. Ilm f(xﬂ; yn')—_: .

Gy.nnumuu TOMaMHU3, ﬂemaf( oy ;.

tim ;-+ 7o -

. y—.o k

6y Kouwn Tabpmpurg Kj’(,pa Ve conra kjpa 5=2¢
pe6 onunca. ¥ xonna 0<p((x 9), (0 0))<,,6 Teurcl:ia.nﬂxuu_
KaHOaTAAHTHDYBYH Gapua, (X, ¥) HyKTnapia ey

T, )—01 = LU
T
!
-——1,—9(( %, 4), (00)) < 3d=¢.
TEHTCHANUK: ypuu.rm Ayrann. By aca - b1
0 llm f(x,y)“———hm T:ﬁo
i 9‘—*0 R xy-:»ﬂo

SKAHHHH GHAAMpPALH.

i

7ewucon. Vwey U Lo

f(x y)__. lx‘—l—y sm ,- arap x%=0 Gyaca,
0 arap x==0 ﬁimca




GYHKURARRNT (X, )—»(0 0),u.aru JHMHTH HOAT@ TEHT SKAHHHM
KYpCcaTHHT.

Ve>>0.conra kjpa 6=— j{eﬁ OJIHiHCA,  YHAA O{p((x, y),

(0,0)) <6 Teurcna.nnxﬂu manoamaumpysqu Gapua (x y)
"HyKTanapna - :

lf(x y) OI—-Ix+ysm—| IxI+IyIé 2\/x2+y’<

<26—-s

TEHFCH3JAHK ypuaagr 6§aazu. By sca Kou.m 'ra'bpl-lqmra K¥pa
(x, y)—(0, 0) na Gepuaran’ qsynxuuaunﬂr AHMHTE ( 9kaHUHH
GuAnHpann: :

¥y - v ¥

SMHCO.H Yuwby L
f(x, y) (x+y)sm—sm_'_. _

GYHKHHAHUHE (x y)——»(O 0) naru AHMHTH HOJb 6y.namnuu
_K§pcaTHHr. .
_ -Bepunran tbynxuusmnur AHMBTH HoAb GyAniuny Kown
-"ram wpunan hoinananub xypcaraMna. Bynunr yuyn Ve .
=0 connn oAHG, yHra kKypa u;yn,a,an&“)(}con nanmmﬁnruuu '
TONHID KEpaKKH, '

0<p((x, ¥), (0, 0))<<b
TEHICH3AHKHH KaHOATAaHTHPYBYH Gapua (x, y) napna -
Ve, 9)—~01 = Wz ysin k- sin{ <o
6yacHy. PaBmaukn, '

© p(H, o), (0, 0))= VX 1

Qﬂgn ) L
o o((x, y), (0, 0))<< 8
x4yl < 2R+ ¢

TEHICH3JNINK/IapHA 3BTHOOPra onHob,
4 -

B3



1 )= 01 = [(x + gpsintsind | < el 4191 <

Nehnica, yRaa 8=-"— Gfmnmuuu Tonamu3. llyuaah KHiuG,

Ve>>0 con o.nnurauna Xam wynaa# 6-—? COH TOfHAANH-

ki, O<Zp{(x, ¥),(0,0))<C8 TEHICHINHKHH KaROATNAHTH-
pysuH 6apua (x, y) napna

'- NN -
_ !f(x,y)—_OI=-.|(x'—_f—y_)sm?sm?, <e
TCHICH3AHK Jpunan 6§agu. By sca :
NS ; ! " I
lim f(x, y)=lim [(.x.+y)smxsmy]
g—0 y-0Q
3KAHHHH GHAZHpanM.

STavbpu. Aeap Ye>>0 con yuyn wyndai 6>
>0 ronuacaxu, yuiby p((x, y), (0, ON>8 remecusauxng
KaxoaraanTupysuu Gapuo {(x, y) uyrqrampc}‘a :

1f(x, y)—bi<<e -

TeRacu3AlK Baxapuaca, b cou f(x, y) ¢yuxqugnuna X 00
§— o dazu aumuru defiuradu sa

lim f(x, y)=0b

p~o

¥

Kabu Geazuranadu. -
9-Mmucoa Ywby

o Etytad 2l
firy)= T2

bYHKUHAHUHF X — oo, y— 00 Naru nuuurunu TONHHT,
Aeprano Gepunraﬂ GyHKnHAHK

rty (P +0R 2.4 -
x2+y -
KaGu €346 onamus. Cyurpa .
r+y+ 22422 .
— L 9
£t x’ e tE x2+y

x2+y’ x2+ ;

15



TEHTAHKHHHT VHC TOMORHHH OaxonaitMua: -

x v _ lJ.t+;;| | Sy 2 .
|54 ot | =t < p e .
Py P+l Pyt 2y Vi + 2

Hemax,

x+y+20424" 2
<

¥ty Ve

Paminanku, :

p((x, ) (0,0))= Vi*+ 4 >8 (6=>0)

TEHICH3INKHY KAHOATAAHTHPYBYM Gapya (X, y) HyKTaaapna
2x% 4 24 2 2
1f(x, g)—2] = x—m———-—2'<___:{_
‘x2+y2 = Ir_x2+y2 3

6ynann. Jdemak, Ve=>0 cOH OAMHFAHAA XaM, yHra Kypa

ﬁ:—i— ae6 oauuca, yupa p((x, y), (0, 0))>>8 TEHFCH3NUKHY

KaHOATAAHTHPYBYM Gapua (x, y) HyKTanapia -

 x+y+22 4257 o 2
e e e — —_—
Py’ =57

6ynaanu. Ibaopuna KeNTHPHATAH 5- Tai)puq}ra kypa

. x2+2y '
lim x+y+2 =9

g m

3KAHNKUTH Kenuh yukajiH.
10-m Hcoa. Yuby

2y
x‘ _
M) = e
¢yuxuummur (x, 1)—=(0, 0) A3 JIMMHTH MaBXy/ MaCAKIHHHA

KYpCATHHT.
(0, 0) nykrara uaTuaysun 2 Ta —

(X 42) = (i. -'—)—»‘(0, 0).
() = (* —)=(0,0).

Lt L v T




KeTMa-KeTIHK onamu3. YHAaa OGyHKuMA KHHEMaTiapHAaH
HOOpaAT KeTMa-KeTJHKAAp

| w Y} = 5 =
f(x Y ‘_12__;1?_'_(% i)2
-

f(xz, 47) = _!{_12_ (__ _)2 = iyl

hHyaud, )
lim f(xa, ga}=1,
lim (x5, y2)=0
6yaapu. By aca (%, y)—(0, 0) na Gepuaran GYHKLHSRAHT
JHMHTH MABXY[[ 3MacAHTHAR GHAAHpalH.
Il-Mucoa Ywby
sin (°y) . .
——==~ arap x5=0 6yaca,
3, arap x=0 6¥ynca

pynkiuaauar x—0, y—3 garu .!IH_MHTHHH xucofnanr.
Arap x*-y=1[ peiinaca, ynza x — 0, y— 3 pa t — 0. Hatuxa-

i _ _
) 2 . t
him sm)(; y) = lim sm(2 ;y)_..y=]lm sin __y —3
g e SRR e

Oyaanm,

I-scnarTwua Afipum xonaapaax=a-rcos ¢, y=b-4

trsin g anMawWTHPHII

lim f(x,y)

s
Kappadn JUMHTHH TOLMIHHH eHraanamtapagu. Bynaa

(x, yy=Ha-+rcos @, b-t-rsing)=F(r, ¢)
OYaHOG,
lim f(x, y)—c - Ilm F(r, ¢)=c¢

4§+
Oyaann.

& 527 17



12- M 1 ¢ 0 1. Y6y

(P + 50"
i’f}; 1—cos(x2+y’)

JAHMHTHH XHUCOBAAHT.

AsBanc _ _

' x2;l-y2_x2y2
lim O L P T2 _

£+ i —cos(s*+¢°) et 29“2(152_;;&’_}_ ot ' sinef;;_f;

A y B ol T S B
. 2 P2 . 2 \

= lim . = 2 lim [—-—-—2~:| .+ lim -
e, [."E_;"i] AT ) A B

IKAHWHH TONAMHKSI. C}'!Hrpa X=rCOS ¢, f =r sin cp ANMALITH
PHIIHH GaXapaMh3. YHAa

. xzf . r."'cosztpsingw . 2
E{lﬂ"l) ?—J: ! m llm f2C0$ (PSlﬂ Q== 0
y‘—:.o r— IP ] GP F—={) .

Gynann. Jemak,

" lim (x2+;“)x2y’ _
x-»g 1 —cos (x2+y2) S
g~ )

13- M 6 co A, Yurdy

-

¥
lim (14 xy)"+s
-+
¥—+2

JAUMHATHY XHCOBJAaHT.

Jumutn xHcobaanaaurad q;yHKuuﬂHu K.yunn.aruqa é3nul
onaMu3: T :

'y '
3 P o ' 2
—12 — I~
(1o =[] =[(1+xy>~ [
Cyurpa t=1xy AAMALITHPHIIKK Gaxapamu3. PaBwanky
x—0, y—»2 Aa {0 Yuna 6up 'rouonnan
11m (l-}-xy)" --hm(l—!—t)‘ =
j{—v?

8



HKKHHYW TOMOHAAH,

i

2y
tim = 2
erg Xty e '
-2 B

B¢anmnun xucobra onauG, Gepuaran JHMHT _
. 2 T I

lim (14+xy)°+" = ¢
£+
y+2

rA TeHT GYANUIHHK ﬂmamns.
14-mucon Ywby -

“: )im xy ,
Cemo. Rg |
Lger0t L

ARMMT Masmynuu?
Afitailnux, (x, y) nykra (0, 0) Hykrara Teﬁucuuxnarn y-_
wRx TYFpB YA3NK GYiivua HHTHACHH. b" X0ALa

LT

R ..k

lim — 2= = tim
x-rg 12-}-3 z—+0 12+k2,¥2 . l+k2
g—r

(4=

6¥nann. Jemaxk, (x, ) HyKta Typau TYrpH unsikarap 6§iiuua
(é] 0) ra nATHATAHAA ABRMHTHBHT: KAAMaTH TYpAdHYa 6Vaaian,
Y Xoa Rapasna&rraH J'IHMHTHHHI" Manmyn SMaCHAHTHHH
OHaaupanu, . - g
15-mucon Yuly _ ) '
x+2y ’
!me P 2xy+2?

FEE-E

AHMHTHU XHCOGAAHT.
Yuoby : T
S X=TCO$ @, y=rsing . .. .
HAMAWTHPHUIHA §axKapaMAz, PaBl.I.IaHKH X — oo , y—'co na
r » oo, Hatkana
lim x4-2y --llm koS gp+2r sin ¢
Voo X —2xg+2y s 2 cos p— 2r cos gsin 1p+2r25m |p

-

~lim cos p+28ing l:mi  eosgF2sing
¢ p{Cos%p— 2cos¢psin 1p+2sm q)) rew l (cc_tsq:—_si'n |p)2+sln2¢ '

fiysnann. Arap [0 2n] aa
‘ 19



cosgp+2sing
(cos g —sin q:f“-l— sln ¢
GOYHKRUAHHHT qerapa.naﬂran.nurunu 31:.11—160])1‘3 ONC2K, YHA:
lim 42y limi- - cosgp+2sing =0

$or o P2y 427 el  (cas p—sin ¢y} sinp
ek .

GYRAHIMUHN TOMAMHA3, - = 7w
3. Tagpopuit THMHT. K?n ysrapynqn.nw (pynuulin
- AapAa KappaRH JHMHT TYWIyHYacH Ouaau OHp KaTOPL
TAKPOPHH AHMUT TYWyHUZCHHW XaM KHpATHUI MYMKHH.
®apas KaAARAUK; f(X1, X2, ..., Xn) OYHRUAR M TYDIAMA:
- (M R™) Gepuaran. 6Yyaug, .a={a, -4z, .., dx) HyKTa ury
M TYnAaMHUHT THMHT HYKTACH Gj‘mcuu Xy X2y oy Xi g KiF by s
X, Aap raiivnaauran 6yau6 x; —a; pa ﬁepunrau tlJyHKuHﬂHnm
AHMHTH {arap y masxKya 6¥aca) xi, X3, .., Xi—1, Xijls «vyp X
yarapynquuapra Gor.rmK ﬁjnann' _
ilm ,(xl’ x2’ m)_‘p'(xlt xi- ey x‘-—-év Hp ey veis X n;)
l.'p. q)yﬂxunfmapna xau LIJ)'I-Ulaﬁ Mynoxaaa IOPHTHG ymﬁy
Lt "TH_'. T [lm Iim o J"m f(xh x2: Mt m) ‘1

‘; :-.-nr r |""“ ‘lif Ly

HH XOCHJ KHaamus. Quazna Oy NUMHT flx, PR
QYHKUHAHHHT TERPOPHE NUMRTH ACAHAD M

Kxy, x2, .0y X) q)ynxuus apryMeHTAapH X1, X3, ..., Xm N8|
_MOC PABHIINA @y, G2, {.., Am A2PRA TYPAK TapTUOAE HHTHATARD:
GYHKIUNAHARD TYPJAH Takpophit AHMHTAAPH -Xocha O6Fynany.

lﬁ-uuco.n REGA

3

(2w .Iéﬁap x2+y”>0 6yaca,
f(x, y) R “
0 arap x2+y’ 0 ﬁynca _

tbyuxuuannur (0, 0) uyxmnaru TaKpopHH .nuuu'mapnm
TONHHT. : T
Papwanks,

llm f(x. y)-—llm
) 9 B ‘\ﬂ y2
By 'reumumau

|I1T| hi‘ni il
_ y-.-o x—rO

GYNMLIN KeAUO quxam{ R
30 ‘



Ulynunraek, _
lim f(x, g)=lim—2¢__ — ¢
lim f( y.)__”__,__,,,wr,wk_yg o

m lim—2 = fim0 = 0,

X0 y--D'\J' X2+y2 x— .- -
Hemak, Gepuarau 'tpyHKuuaHnHr TaKpopu# AUMHKTAAPH
Onup-Gupura tenr 6yaub, y woara renr: o S

lim tim—22 . imtim % ¢
#=+0 x40 \fx2+y2 I‘_,oy._.o fx2+y2

By ®ysxuussunr (0, 0) HYKTana Kappaan MHMRTHHHAT 0 ra
TEHT SKAHHHU 6- MUCONNA KFPran 9nmK. e
17-MHucoan Ywey S _
2r—y L
f(x, g) = 1 =43y arap x_-;f—:\}yako Gj'mca,. :
0, arap x43y=0 6yaca

$ynkuuannur (0, 0) nyma,u,érn ‘raprpuﬁ Jm:immapiinii
Tonuur, By tpynxuuaﬂﬂur_ranpOpnﬁ JAHMHTAAPH KyRHAarHya
G6fnanu: o | '

. . 2xe—g o}

lim f(x, g)=1im =——,

x-ﬂf( y) x—0 ¥+3y " 3_ )

N 2k—y . 1y 1
lim lim =—% — iy ___)= -
y+0 z0 513y g0 : 3 3

" . Iy N
lim f(x, g)=1lim =2,
¥—=0 f( y) y—=0 x+3y .
limlim f(x, y)=Ilim2=2.
k=0 g0 ) . x«-rq .

Hemak, Gepuaran (py_ﬂxuuaannr r‘akpopnﬁ AHMHTAAPHAAH
Bupu —-% ra, HKKHHYHCH 5ca 2 ra Tenr. Bynaa papwanky,

lim lim
0 =i 1+39

. Oy —
limlim =%
* ;-uby-_o x+3y

IyHu aﬁrum"xepaxm; Kapanaérran PynRxussuuur (0,0)
HYKTanar# Kappasn NMHMHTH MaBXyz 3Mac. -
Xakukatau xaw, (0, 0) HYKTEra HHTHAYBUM

(o ) = (5 3)= (0. 03,



Lo ."- X o 5 “ FE L.
(o 9y = (2 3)~(0,0)
 KeTMa-KeTAUKA3p Y4yH ch_pa{n__ii:}_.ma
- . l ]"I"

2-—-: | .
n yﬂﬁ£+3.1_ ]7 17
" P el L

Gynanu Ba Gy Gepnmau DYHKUNSIHHHT KA PPATINA JIHMHTHHHHT
Maa}xyn IMACARTHHE OHAARDARH. _
18- mucon. ¥Ymby C
. x2y2

N E){(J..;Q‘)?W.' :

.[lJyHKIJ.HﬂHHHI‘ 0, 0) uymagarn *raxpopni AHMHATAAPHHE
TOI'IHHI"

e — ] ]
lf‘oxy+<x—yf -, ;E‘o l‘fﬁ ﬂyf+<x—y;=
P 2.
Nim' e E L a0 tim i
_ y'ﬂ 2P (r—gf o 35:: Jﬂ xzy’+(x—y)’

' I[emax 6epunrau GyHKUHAHAHT TAKPOPHR JIHMHTJ‘IapH ﬁup-
GUpHra TeHT 6y.rm6 yitap HoAFa Temr:
lim lim lim lim 2

—
g—+0 0 .t?y2+ Jt:—-y)2 20 g0 x’yz+(x—y}2

By ¢ynkunsuunr (0, 0) HyKTana ' Kappaaw JHMHTHHHHT
MaBXYA sMacaurd 10- MHCOJUI,& K?pca‘rnuraﬂ s.u,u
19 MHco . Ywly .~ _ .

x+ysm—- arap .n;qél) Gy.nca,
f(x. y)-— -
0, arap x-D 6ynca

MH?

qsynxununuﬂr (0 0) Hymm:a TAKPOPpHE THMHTAADR: uaaxeyg—i
- Papwamka, - I oo

lim llm f(x y)-—hm (x+y sm—-) x _

I—rﬂ y-(l



Gj?.rl aau, Bupox x =0 Aa sm— q:ynxunannur AHMHTH M2BXY A
Gy M aFaHiHTH ca6aban “

tim lim x+ysm )

y—=0 x-+0
MAdBXYl 3Mac. o '

Hemax, Gepuaran dJyHKl.lHﬂHHHl‘ 6ur1‘a TaKpOpHHl THMHTH
MABXYA OYAHO, HKKHHYNCH 3Ca MaBXy.1 3Mac.

By dysxnusnunr (0, 0) nyxraga xappa.nn JAHNHTHHHHT
MABIKYIJAKIH (yHuHr HOATa Tenmnru) MH_COJ],ELa Kypca-
THATEH. '

20-Mmucoa. Ymﬁy

e, g)=(x+y)sin —";_si_n_q:‘- -

$yrkunanpar (0, 0) HyKTana TakpopHR AHMHTAAPH MaBXKYA-
MH?
x—0 aa 6y QyHKUHSHKHT JHMATH MABXYHA 3Mac, YYRKH
1 2
X, == ?ﬂ_ *+0, x’ = m—io

KCTMA-KETIHKAAP YUYH yAapra MoC paBHillia Xocua Gynran
KeTMa-KeTAuKaap. nnmnmapu :

f(x, y)== f(——. y) (—-+y)sm nn sm-——0—o-0
(y#0),
f(xi, y)= f(“,,+,,n.y) (@ +y) sin - —ysin-.

TYpAHYA 65’manu Bnnoﬁapuu

- lim lnm(x—j—y)sm —sin %

y—vﬂ J-

JHMHT Manmyn sMac. Xy;um WyHra j‘xwaul

lim lim: (x-!-y)sm—-sm—l-
£—=0 y—+0 y

AHMHTHHRT M@BXYI 3MACAHTH x)’rpcam.nann Hemax, Ge-

PHATAH GYHKUHANUAT HKKAN3 TaKpopmit AHMHTH XaM MaBxyA

IMac, .
By ¢ynxunsrnur (0, 0) HYKTaja Kappa.nu J'IHMHTHHHHI"

M4BXYAAHTHHE (Ba YHHHT HOAT2 Tenmnmuu) 8 MHCcoMaa

Kypran anau - :
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IOKopuaa KeATHPHATAH MUCOANAPLAH Kj‘rpnﬂanHKi{, dyHK-
HHAHHHT Kappasdad XaMia TaKkpopu#l JHMHTAZPH opacHaaru
MyHocaBaTiap TypaHua Gymap 3kau:

©a) lim lim f(x, y), l{ITl llm f(x y),hm Hx, 1)

r— o g—-a,
.‘!—*02
JHMHUTAAPHHHT Xap OMPH Manmyn Ba
lim lim f{x, y)=1im lim f{x, §)=1im f(x, y),
.\'—D—ﬂly’—“-ﬂ! y—~a2x-val .K-b-ﬂi

Y=g

6) lim him f(x, g),lim lim F(x, y) Jmumnap MaBXysl Ba

X Y-y Y agr+a
lim lim f(x, y):#hm lim f(x 9) 6y.rm6 lim f{x, y)} aApmut
X—"R]y—)‘-ﬂs ¥ I—" X—FCI

g
MaBXyl 3Mac,
B) lim lim f(x, ), lim lim f(x, y) AanMuTRap MaBxyn Ba

x—»aly—»ag § @ X —+4a,
lim lim f(x, y)=lim lim f(x, ) 6§an6, lim f(x, y) Anmar mag-
L+d 4y ¥l x—0 r—a
I 2 I y.-a-nlg
KYA,
ry limlim f(x, ), lim lim f(x, ¥} anmuThapHusr Gupu

x—pﬂly--az -ua.‘!x—..al

MaBXKYJ, HKKHHUHCH MABKYIl 3Mac, aMMO lim f(x i) .mmm

et

. ¥—~ay ].
MaBXKYHL. J
&) lim lim f(x, ), lim lim f(x, y)nnmnmapﬂuurnxxam
X=-d), g—+dgy ¥y x-ra,
CH XaM Mapxylh 3Mac, aMMo _
A’-—fdl
y—+ag

JHMHT MABXY/L
2-teopema. f(x, ) ¢ysxuns M={(x, g)ER
Ix—x0l < a1, 1y—yo|l < a2} T¥naampa Gepuaran 6§acun,

Arap: 1) (x, y)— (%0, yo) na f(x, y) dyHKunRHUE
RAPPAAR AHMHTE MABXKYA _

lim f(x g)=b;
x—exy

g

04 . I.



2) xap 6up Tafiunaanran x Aa (xap Gup TaAnuAauTaE ¥ Aa)

lim f(x, g)=0(x)  (lim f(x, 9)=%(s))

AMMHT maBkya 6§aca, y xeana
tim lim f(x, ) (Iim lim f(x, y})
Fghx—+x

X=Xy §f—+ o )
TAKPOPHA AMMHT XaM MaBxyd Gyaub,
lim lim f(x, y)=b (Iim lim. f(x, y)mb)
; v

X=Xy ¥—+ 4§ ¥o X—Xo
6yaann.
Mncoa Ba macananap

KyfAvnaary kappaau JMMHTAAPHH XHCOGNAHT:

a— \}az—xy
T (a50).

43. lim
=0
g0
a4. lim 82
x—3 Xy
g—+0
45, Ilm (x2+y2)sm—'
y—-lJ
26. lim —*¢_
ve 2oty
47. lim {14 )
X = ob
ya
48. lim Vitaly =1
o O
49, lim S,
. Ho (x2+y2)2
50. lll’l‘:] (xy)”“g_*'yz’. :
pes
1
Ay
1. lim ——-
i=0 x4y
y—0

25



52. tim (14 247+ .
x—+0

y—=0

53. lim (l+x2+y2)'2+'2

o
. 34y2
54. li X
. 2t

p+0

55. Eme (x? +y2}sm y2

oo

56. lim (12+y2)ln(l +sin ——
X

Yoo

57. lim StY
Pl

88. lim (x4gle~+,
i

59. lim Mﬁ;
5 PYESPES

60, ]ll‘l‘l (245

Rt

61. lim (x’+y2)’2”
=0
Y-}

62. lim ")

Dt VR g

v—=0

)

Ky#niaru Kappaml JAHMHTAADHHHF Mamxy,u SMaCAUIUH]

nchoTnanr:

63. lim —X—
20 XF+¥
y—~0

64. lim *—4
x—0 x+y

e
2y

85. lim
x—0 X2 y2
¥
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A .
66. [‘l_l;l}] 1 F0 L s e

y-+0

o 28437
67. &l_;g Z1yt .'

p-+0 ]
x’+x§+9’
. lim /——T%_
68 xl-lBD P syt 4P
69. lim Mxt#)
¥

X b
y—+0

2y
70. lim - ,
X = o .‘+y2 Ty : -. L N -I-_'_'_ u

¥ aon

71. Ymby o | . |
Hx, y)= [ O arap (x, #)5(0,0). 6Ym::a, ,
0, arap (x,#)=(0,0) 6§aca L

sykunsAendr (0, 0) uyxraza kappaau nnnn‘mﬂﬂul" uamxyn
'MACNHIHHH K§PCATHHS.

72. Y6y o BRI . m
e {143 e
I, arap x+y=0 6¢aca: - 9

WHKUHAHKHT X —~ 00, §f~- 0O fa Kappaiu THMBTNHHHT nasxcyn
MaCAHIHHEA xypcarunr
Kyhuna Gepuaran f(x, y) cpymmuaaapmmr Taxpopnﬁ :
lim lim f(x, ), lim lim Kx, y) '
e Xt Y . 5 x—-.ro .
HMHTAApRHW XucoOGAaHr.

73. x—y+x”+y’
f(x. 9) {

. n'_\-‘-_?. '

s

e arap x#= —¥ ﬁfﬂca e

0, arap‘x— —y O¥aca, 1 T
r =0, yo=0. . RIS
74 f(xv 9)*-_—%%%; x=0, #=0. N

75. f(x, y)%%‘ 2%=0, go=0.

76. f(x, y)=""5"F Tl B=0 5=0.



" inlxl —sinlyl PP
77 f(x y)—s—w—n. Xo=0, y,==0. :
. V4 : : : .
. 3x— : .
- 78_.f(x' y): %&,5&; x0=0’ y°='0_

- 244 . E
79. X, —-——~, Ko == 00, dfo== 00,
f( y) +y4 07 Yo

30. f(x' y)z—f-—;' .x0== oo’-lyo.=0,
81. fx, ¢)==sin—4—

2x+3 h %™ 90, Yo 00,

82, fix, )= ﬂi{%—“’l; %, =0, 'yoéﬁ,

- 83 f(x, y)= —tgl_'_xy' x0_¥.0, Yo= 00
84. f(x, y)=loglx+y) %=1, 4,=0.

fsin—i—-l—y
. 83, f(x, y)= ——ij—' =0, go=0..

(24

Rx g)=1 tsl—1igl”

o ‘ 0, arap Ix|=1yl Gynca.
x=0, o=0 :

-ara.p lx} ;n‘--l‘y} 6yaca,

a8 K0 m)\pvn.-m.nu SYHKUHAHRHT Y3RYKCHIRNF

1> DYyHKUHA YIAYKCHIARTU TABPpRBApA
dazonars M t¥naamaa fxy=f(xi, x2 .., ¥m) QYHRR
Gepuaran 6yaul, a=(a), a3, ... Ga) HYKT2 (a eM)
TINAAMHEHT FUMHT HYKTAacH Gy.ncuu :
6-Tab p U ¢. Azap .
x-+a oa, a'mu x> a
P Xy Om
0a f(x)=Fxi, ..., Xm) ¢yﬂxqusnuna AUMUTY xaaxyé' 641

fim f(x)=f(a),

RORU £ :
Mim f(x,, L1y x)=Ha, ay ..., a,)"
Ky : : . ’ .
xﬂ-‘.‘a.ﬂ



adu. -

T ravpud -(I"Ie fHe Ta "b'p uu) Aea;} M rgnran-
ga NyKTarapudan Tysurean, a 2a (a€M) unTuryey xap

F:a, Pyrryus a={¢, .., _q,,,_)‘uyr’gmda ysayrcus deb

dald {x"} kerma-xeTaux orunczanda xaxm moc {(f(x™)

Ma-KeTaux xamma eaKT f(a) 2a untusca, f(x) pyuxyun
| Nyxrada ysayccus deb araaadu. . - "

B-tavpud (Kowu Tavpudu) Adzap Ve>0 con
Myn wyndaii 8 >>0. ronuacaxu, p(x, a)<<8 Temccusruxnu
BroaTsanTupysuu bapia x€M sgxrasrapda

Ift—fa)<e |
Penccussuk Gamapurca, J(x) pynkyun o hykrada yasyxcus
N8 arasradu. ' e ' :
fxy=f(x1, xo, ..., xn) Pynryus: apeymentrapunune opr-
Wpmarapu . LA G
' Axi) DXy, o Bxp
0 Moc yuby IR
IO — K@=F (0, o o= flas, as, o G
= f(a)+ Ax), ap+Axs, ..., Ant+Axn)—flas, ay, ..., 0m) -
Qupma f(x) pyuxyusnunz g nysradazu tgaus oprrupaacy
elluradu sa Af(@) kabu Béazuranadu: ' v ..
Wler) = fla) + A, am'—l-"Al@éi -.'.'a'._-'ll‘ﬁu—li-“Ax,“)‘— flay aq. ..., am).
Kyiudaeu o e
Axifla)=Ha\+-Ax), G2 .y am)—[(@1, g ...r Gm),
A fla)=(a\ ay+AXy a3, . . o) —[ay, ay,. . ., a,),
A, J)=a); ay. .5 et A )= K@ty | )
. T T BT S R L

Bupuarap f(xi,x0,...,x,) DyRRGEARUNE a pyxTadazu Aycyei..

prrupmasapu dedurady. . T T T '
9-ravpud. Aeap :

limAf(a)=0

T e

faca, f{x-) I.éyﬁxi{uﬂ. a nytqfdda yéxyk;cﬁs: -6éﬁﬁ4adu.
»-' T ] -%



10-Tasp nq; ‘Azap f(x) Pysxqun M Tinrannune .‘“
Oup HYKTACKOR YIAYKCU3 Gy.ua, drynryus Uiy rymam
yaryxcus defiiradi. -

illyns TALKMAAAW JIO3HMKH, OKOPHAZ KEJNTHPHIT]
ra'bpmp.:[ap Kyu §3rapysusnu qayﬂnunﬂﬂuur G6apua ¥3r
pyBuRAapH GFANGA YINYKCHINHIHHH ucpon,a.ﬂaﬁp.n

21-mucoa. Yuby ;

A

xgi;g Ja ra_p' (x, y_):;é(O,?.) anpa,
\0, arap (x, y)=(0,0) 6§aca

dynkunsanur R? pa  ysaykcns OKaHHHH K'rylpca'rmib ¥
PYRKUNAHNHT HXTHEPHIA. (X0 yoj ((%0 y0)7(0,0)) nyxra;
_ y3nyxcH3 Giamum o

i(x, y)=

' Y
lim fxy)= lim = Tj'y 5
i, eg)=tim S =208

uyuocaﬁaman KeHG 9HKaAM.

.- DHjn KapanasTran qayuxuuﬂﬂuar (0, 0) nyxTana yanyke
ﬁynumnnu k§pcaramn3. Arap 93rapynqn.uapun x—-—rcoscp

_y—rsmq; Oefinnaca, y Xoaga |

llm flx4)= |ll'l'l f(rcosq), r31mp)_ .

,_.o

—Hm r’(cos q>+sm )= =0

r—=0
Gynagn. Hemax,. -
’ Ilm ﬂxvy )

y—»ﬂ

f(O 0) T

B .3ca f(x, y) tbymmunuuur (0 0) Hylc:ran.a yanqu

Gy AMIHHK 6|ulmlpa,un ' R Lo .
22- M H € oA Ymby

ftx, y)=x-+y

dyakunssuar R A3 yaayKcus Oy AULIHHA KYPCATHHI.

Ve>0 JCOIIII'!I_.II.: onauns. Yura xjpa 6_=%  Aeinacs

i
X

xomna {6 o) (%6 Goll= V(5 — 5P Hy—oof <8 79

CH3JHKHH KaHOATAAaHTHPYBuUH V(x, y)e RZ mykranapaa
30

LG ) — Fxon yodl = L4y — (o) | <
Sle=xol + 1y —g0) < 2V —£0)' (s — o) <26=e

TCHICHITHK Ypuuau 6Vaaau. By aca Komn Taspudnura Kj*pa

[(x, ¥} bysKIEHSHUKT V(xo, 40) HyKTaga yanykcna 6YARMIHHE
Ouaanpann.

23-mucoan. Yoy

2¢43
L4+

Pynkunsnuure ux’mepuﬁ (xo, go)E=R® ¥
PAMUWHHA K§pcaTHHT. %) YKTana Y3AYKCH3

{xu,yo) HyKTara Ax, Ay opTrTupmanap Gepub, (pynxuua-
MHT TYAHK OPTTHPMACHHH TONAMH3:

Af(xor go)= f(xo+ Ax, gy 4 Ay) — F(xy, yo)=
- Ao+ Axy+3 o 2x+3
g+ A0+ g+ Ayl +1 R4

o 25+ A4 310G+ 55+ 1)— (2x0+3l(‘0+dx)2+{¥o+dy)2+l]
l(x0+M)2+(yo+Ay)2+ ll:2+y2+ h-

'Y TeHITUKAaH

li =

mero Af(xg, yo)=0

Ay~
YAHILHE KeAHO YK anu. 9-ravpudra kypa Gepuaran pyHkunn
‘. H0) HYKTAnA Y3AYHCHI GYmann.

f(x1,50,..., x,) dyrkuna McR™ Tynaamna Gepuarad

tweun. By tpyuxummnur Gupop x{k=12,.,m) aprymen-
INaH Gourka Gapua APTYMEHTNAPHAN Tafinunas, 6y x, apry-
‘HTra Ax, OpTTHPMa GepaMua. Yuna (pynxuns ymﬁy

Af*.f_f(xl’ Xoyurry Xy 1% 85 +Ax§, x*+|, reay M) f('rli'"’ xm)

=1,2..., m) xycycuil OpPTTHpMara sra 6yaaan.
I1-Ta bpu. Acap Ax,—+0 da dynxyuanune xycycuﬁ
rrupnace A, f xam nosea unruaca, svuu

fmAf=0 - (k=12,.,m)
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6gaca, (x1.%0... Lu) DYAKHUR (X1, Xpy..., Xm) HYKTadQ X
Jaeapysuucu Ofiiuva yaryxcus deduradu. Odarda gyuryus
HuHe Gyndald yaAyrcusauuny yrune xap Sup {szapyasuc
Oduva xycycull yaayrcuzauzu delivaadu. .
3-teopema. Arap f(x, X3, X,) Gynkups (x7
X, xm)M nykrapa yanykcws (Gapuwa Yarapysunaapi
6 dAnma Gup fiyaa yanrykena) 6§ aca, PyRKUHS Wy HYKTaRA Xa|
6up yarapypunca 6yiMna xycycuh yaayxcma 6§aamnm.
2~3caarwma. flx, x2.., X,) OYHKUHAHHHT GHpO|
MyKTaga Xap OHp §arapyBuucd Gyfiuua XyCyCHil y3ayKcH:
OyNHmKMAan  YHHHD Y HyKraja Y3aykcs (Oup Hiya:
YasykcHi) O¥yauIiy Xap B@HM kenub uHKasepMaiinn.
24-mucoan Yuby

(220 srapa? 4 4 10 65
, px 4y +=0 Oyuca,
f(x,y)=[ 2 :
0, arapx®+y° =0 6yaca

dyHxuusHuHr xap O4p YarapypudcH 6§itnua y3ayKCH3, HKKaJL,
yarapyBuucy GyitHya OHD H¥na Y3NYKCH3' 3MaCHHIHH.

KY¥pCcaTuHr. _ :
PaBuiatku, o
40 Ba x-+ x50 6yaca
L L Pxy 2xpy
lim f{x,y)=1im = -~ = f( x5, ¥).
lim feg)=lim S =t — e

y=0 Ba x—xo£0 6yaca,
. 2. ,
mof(x,())ﬂgn% x;+°0 — 0= (xo,0); -
y=0 sa x—0 &yaca,

lim f(x,0}=0={0,0)
x>ty

6Vaaau.
Hemak, '
lim f(x.y)=Ff x0.4)-

X—‘-Iu

By Gepuaran f(x, y) GyRkudsswnr ¥ yarapysuuch 6§in
XycycHil yanykcH3 GyNuuIMHH KypcaTanu. Xyaan iy
§xilam KapaaaétraH QYHKUHSHMHT ¥ Y3TapyBUUCH OV
XyCycHil yaaykcas OFauwd KypcaThaaiu.

Bepnaran ¢yuxums (0,0) nyxrapa ysnykcua (HKKa

32

Farapysuncn 6yiinua Gup fiyna yaayxrcus) 6yamaian. Uynkn
v +0, y—0 na C ‘

. N 2ay
fim f(x,y)=Iim
x—0 f( y) xl—rl] .If2+y2

¥—=0 y—+0

Aankya smac. YuH 14- Mycoana kypcatuarau sgu,
2°. PYHKUNHAHHBHT Yy3HAHIWH.
12-taspud. A2ap ' .
inm fx, %, 6 }=b5=f(ay, ay,..., a,,)
[l
Koy
Waca, éku
lilTl f(x,,xg,.‘..xm)xm
A‘]—-ﬂl N
*,a,,
frace, éu f(xixe,..., %) Qyaxquanune aumuru masxcyd
wanace, y xoada f(xi, Xy,.., X,} Pyucquz (a, as..., a,)
uradae yausuwea 3ea dediuradu. ' ’
25-M H coa Ymby '

f(x, y)={x2+y2' arap (x, y)#(0,0) 6yaca,
1, arap (x, y)=(0,0) 63aca

yuKisHEEr (0,0) Wyktana yswamwra sra  6yanwsan

YPCATHHT.
Pasuianku, . :
lim f(Jc,ga')=linn:J (4 y*)=0,
¥ xonga

lim f(x.y)=02-f(0,0)=1

p—0

WA, IOxepunary ravprdra kKypa Gepuarau ¢
0} HykTana yamnuwra sra 69nagu. P bymxnn
26-Mucoa. Ywby

Hx, yy={ S’ 2P (%, y)5(0.0) 6¢aca,
0, arap {x; y)=(0,0) 6¥aca

r
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“pynkunannur (0,0) HykYana yannnmra sra Gji.nnmuﬂ
ARBKIANT,

PaBmraHkd, 6ep|«|.nra|{ ¢yﬂxuna R? 'r?rma M/la AaHHKAAHrE
6yau6,

. . v o
i )= i 5=t

r-»ﬂ y—

63?.nanu Tavpudra kypa Gepmrau $yHKUARA (0 Q) nykraz
Y3WARILTA 3ra,
27-mucon Yuby

f(x.9)= '

sin23x+sinzuy '
GYHKIEHAHHNT Y3RAHLL HYKTAAPHAA TOTIHHT.
By dyusunn R? ¢asouuﬂr
: sinax=0, .
sinny=0"
cHCTEMaHH KaHOATIAHTUPYBYUH (X, y) HYKTan apuna ysﬂunmr
sra Gynang. Kedunrn caCTeManuur, e4nMy . :
{(x, y):x=n — 6yTyn con, y=m — GyTyN coH)
TYNAAMHHRT HYKTaAapuaaH ubopat. femak, Gepuiran dysi
. UMSIHHHE Y3WJHI HYKTaNapd 4ekcH3 kyn Oyaub, ynap
f(n, m):neZz, meZ}

TYNAaMHH TALIKHA STaNH.
28- M ¥ c 0 n..Yiby

xz .
©f(x ‘y)___iyi_
(® —gXx+3g)
© QYHKLUHAHHHT Y3HIHLI nyma.napnnn 'mnunr
By dynxuns R® daszonnur
il —y=0, aBHN y;x"’

XaMmaa .

x+3y=0, A y= —%’—x :
TEHTAHKJAPHH KRHOATAAHTHPYBYH HYKTANAPHIA yan.nmur
sra G6ynaau. [lemak, Gepunran QYHKUHAHUHT | y3HAHI
"-Hymauapn Tynnamu =i napaco.na Xamaa y——%
_ Tyrpn qusuxuapnau Hﬁopa'r :
34



3. OYHKUHAHHHT TEKHC Y3AYKCH3AHEM.
flx, xs,.., x,) OyHRnwa M rynnamaa (M cCR™) Gepuaran
6yacuu. ' o : S o
(3-tabpud. Acap Ve>>0 con yuyn wyndai 80 éox
ronuacaxu, M rinsannane S
M0 X2, Xm), (X7, X)) <S8 TeHocHIAUKHG KanoQTAGHTY-
pysuu uxruépuld (xiy, x,.. x,)=M, (2%, ¥ )=M
HyKTarapuda o L S R

]f(x:v x;w-v x:,)—-f(x], x;-;"' xm’)'l e

Texecusrux baxapurca, f(i., X2y X)) yrrgur M rgnaasda
Tekuc yaaykcus dedusadu,

29-mucon. Yméy .
I f(x, L )=x2 +y2

Pynkuuanurr M={(x, y)= R+ 1) f)‘!nnauna. TEKHC
YAAYKCH3 OYIHUIHHY KYpCaTHAT, : - :

Ve&>>0 counn oan6, yura Kypa onunagurai 8> 0 COHHY

d << - 6jackn pefiauk. ¥ xonga

({2, )= '\/{xé'-_xl)z+(yz"'91)z <.
TCHICHIAMKHA KaHoaTaapTHPYBUR “V(xXi, g )M, V(x,
e M uykraaap yuys T

NHxs ) — Fog, go)l =185+ 1~ (B ) =
={(x, _xn)‘_(x1+x2)+(yl —wl ) <
<2V —aPHe—u) +
+2\/{x2—x,)2+(y2—y1)2 =46 <e ‘
Gynanm. Ta'bpuq#a xj';pa 6ep_u.hrau ci;fnxuua M _'r?rmaﬁ,ma

TeKHC y3AyKCH3 G¥nanM,
30-Mrcoa. Yuby

1

KHC Y3/IYKCH3 3MACJHTHHH KYPCaTHAT.
By ¢pyrkuus M tinnampa yaayxcua. Bupok y kapanaérrau
M TYnramaa TeKHC Y3AYKCHIIHK TabpHPHAArH WAPTHH

.35
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‘6axapmaiian. Bowkaya afitranga V8> 0 yyyn mynznai s;i
>0 Ba (xi, yi). {x4, ¥5) HyKTanap TONRAANHKH, '

ox 90 (g, ) <b= > x4V — Kz, g N =2
Xakukaran xaMm, V8 >0 yuyn e=1 ne6

et

(—:l-,l =M, (2n ;ﬂ)EM HYKTanapHH oncax.
n>no [ﬁﬁ]ﬁynraana . S
ot Mo 2::)) <6
XaMaa i ' ‘
) —Heg 2n)l-—33 >l

6ynanu. IleMak, xapauaerrau ¢yuxuua M 'r?rmauna TokH!
Y3AYKCH3 sMac,

4Te0peua (KaH'rop Teopeuacu) Araj
f(x1%5.rx,) byukuns serapasanrau &nwx M THnaama
(McR") - Gepnaran Ba yasyxcws Gjaca, $ynxuns m
'rin.llanma TEKHC YINYKCH3 O¥raau,

- Mncoa Ba Macanaaap

Kyivaars. . pyHKuusrapiy ys.rlyxcua.unxna TEKIWHPHEI
Y3HARW HYKTaJapHHE TOMUHI: :

. fg) - —ui%*?

3 :
88. Hry)= .

- 89. f(x, y)—{ .\/_—yz arap x?'-HIzé i ﬁynca

0, arap L4y 1 Oi.nca

90. f(x, y)=" =
91. f(x.y)=;T";-33; L
--92..-f(x-..=y).='i.‘;$. e



x” y”
84, [(x, y)=In(9— *— 7).

3
+g2'
8. f(x, y)=- -

V12+y
87. f(x, y)=ﬁ-}—
#8. f(x, y)==si-n—1y— '
f(x y) sinx- siny
o
100, f(x y)-—cos?_;?——g.
101, Ywby S ‘
f(x y)= {

1, arap y;x‘ éxn y< 0 6yaca,
0, arap0<y<x Gyﬂca

cpyuxnnanunr (O 0) nykraaa yarumwra 3Ta 9KaHUHH nc&or-
ABHT. , _

102. Y6y

V4— %, arap y=06§aca,

: .ﬂx' yy= .\M-—y’, arap =0 6¥aca,
0, arap x50, y=0 6yaca

cbyaxmmunnr (0, 0) HyKTaaa ya.nyxcna 6§Jmumnu uc60'r
NaHr,

103. Yuiby

L

¢yrkunsnunr (0,0) kykrana ya.nyxcua 6FAHUMEN- ucOOT-
NAHT,

a7



104 Ymiey

o sink4sing

f(x y)-- —-—x+y ,arap x—!—yq&Oﬁyﬁca
1, apap x4+ y= 063(:103

_ tpyﬂxuuaﬂuﬂr (0 0) Hymana ya.nyxcua G?Jmu.mﬁn ucﬁo
JIAHT.

105. Arap f(x y) (pyHKunﬂ xap Gup yarapyaqncu 6 ﬁul
Y3AYKCH3 GYaHO, GHPOP §3rapysuucH Gyl‘»’mqa MOHOTOH Giac
y xosina f(x, y) GynKumAHHRT HKKaAa yarapysuncH ﬁﬁﬂu‘
6up #yNa yaAyKcH3 OYAMIHMHA HCOOTNAHE,

- Ky#hnaaru q:»ynxuuﬂ.napﬂmir M Tynnamna TeKHC ya.!ly;
CH3 ﬁy.nummm ncdomaﬂr ' . .

106. f(x, y)= x".—-y:’ M={(x, ERI<xK 20<y€l

107, f(x, )= = x2+ 2, M {(x y)ER’ 0<x2+y2<25}

108. fx, y)«-xgsm— M {(x, yf)ei'i’2 0-<x<:[0<:y<[
109. f(x, y)= '\/f—f—f M=RZ

: K.yﬁunaru t.byuxunﬂaap}mur M 'rj'm.naun.a TeKHc ysny
.CH3 auac.nm'uuﬂ xypcaTHHr : : .

n'o. 'f(x. y)=-_ NrAy xz“" *;' —-{(x y)GR” o<xﬂ+y }:
111 fx, y)_—xsm M={(x, y)ER*:0x;: O-E:y-::l}
2. fx )= %f M=((x PERMO<+y'< 1)
" X1l 606

K¥n 93rAPqumm oyﬂkuuﬂﬂuur xocum
‘ “BA ,u.u@upeuu.ummpu -

1- § I(YII 93FAP¥B‘IHJ‘IH WI‘II(IJ.HJIHHHI" XYCYCHﬂ
K.OCHJ'IAJIAPH BA II.KOOEPEHIIHAJIJ'IAPH

1. dJyHKuHs{HHHr x.ycycnﬁ xocunanapu E
AHpdepenumaiNaHyBUARAUIHK. |

L (X Xy, Xu) q)yﬂxuuﬂ OuHK, M- TYHJI&MII.& (MCR

Gepunran 6?:1116 (9, xg, " x,.,)EM ﬁﬁncun By q)ynkunmlnt

- 38



.  (k=12,., m) Koopannatacura WwynAxad Ax, (k==12,..,
m) oprrupma Gepafinukiw, (1], 3. X+ Axe.., x.)€EM
Ofacun. Yupa dynxuus b '

Axef =f(, x3,..., B+ Axs,..., xn}—f(1, B...., x3)

Kytycui oprTHpMara ara Gyaanu.
. ah : A
I-trabpnd. Acap Axe—0 da ywby lim x‘f=

Az, —0 !“ .

F s B B ) — D, £2)
lim :
Aey 0 Ax,
Oaca, by aumut f(x1, %s...., xm) Pyncyusnunz (1, x -y
WyKTadaeu %, gseapyeuucu Ofduva xycycuii xocuracu
feduradu sa - :

g 0y ' '
e A g2 )

dx, ' ax,

RUNUT MABHYD 8a HeK AU

Beacuraprune bupu Guran Geseuranadu, Hemax,

O i 2 (k=12,.., m).
o0x bzl O L
Keatnpuaran rtavprbaan, fx,” x,.. x.} OyHKuHS _
W Figseess fr,Xycycuit xocunanapu 6up yarapysunau pyrKuHa-
MUNI XOCHAAcH Kaln SKAHAKFH K§pHHaAn. BunoGapun, kyn.
Jarapypunnn pyHXOHAHMHT Xycycwi XOCHNAANAPUHH XHCOG-
AdNtna GBp J3rapyBuHAR QYHKUMAHHHT XOCHAACHHH XHcoG-. -
AMUAZTH MABAYM KOHAA BA XKAABAANAPRAH TYAHK dolinasia-
NWHNT MYMKHH.
l-MmAacoa, Ymoy

flx, yy=e" o
tpyukudanunr (1.1) Hykranaru f;, f, xycycut XOCHAANAPHHH
xucobaaur,

Tavpndra kipa _
3x T acle Ax '
oHL e L Ay)—f1LD) :
=1
W Ay 6yauG,
s A=K _ . ef A,
Ax—0 Ax =lim Ax

- Ax—D .
ra Tenr. XyAAH WivHra yXumaim

39



LA AR —HOLY) e €1

litn lim S— —%—
’ Aly—svﬂ Ay - M-»O 6.‘9’ €
Gynann.
-Hemax, _
' LY 8fLl)
ox O . =é

2-mucon. Yoy

ﬂxM—Vf+f

PYHKIHAHUHT (0 0) HyxTana xycycuii Xocusanaps Mas:
3MACAHTHHH KYPCATHHT.
Paswarnkn, (x, y):y‘-(OO) aa

flxy)=

\/x? y” \/x2+y

e TV

XocHaa rabpadura kjpa
f;(OO)—llm f(0+1\x0) —H00) __ lim lax|

Ax>0 dx—-o Ax !
0,0)= ‘- 0.0+ &y)-—f(ﬂ_.ﬁi — layl
00 = im == i, s
6ynaan. Bupok
' lAx| [Ay|

lim , im —2
axv0 Ax Tape Ay

MHMHTAAp MasKya Oyaranaurd, cafabun, xKapanaér
¢ynkunsandr (0,0) HyKTaga XycycHi XOCHAAnapH Mas)
6yAmanian.

3-mucoa. Yuty

fx g)=Intg

$yukunrunnr fi, f, xycycuit xocuaanapuuun xHcobnanr.

By d¢yukunarunr x 3’!3rapysqncu 65';1?114113 Xycy
XOCAAACHHA XHcoGnawija y HA yarapmac, g yarapyey
OFiiRYa XyCyCHii XOCH/T2CHHA xncoﬁ.ﬂau{na 3Ca X HH y3rap
ned Kapaiimuz. YHaa

0



) X\ t | l 2
Y m(ntglim— L 2
: tg— cos“— in2—
g-f" . ¥ ys "
@, X 1 1 x —2x
e =(IntgZy——._1 (=)=
- lg—; cos — #Psin2—
Blaann.

4-mucon, Yuby

2xy -
f% )= [ A+ o
0, arap (x, y)=(0.,0) 6yaca

thy NKIKARUHT XyCYCHA XOCHAaNADHAYH TONHHT.
Ukka Xoaum xapafiauk: - :

1) (x, ¥)+=(0,0) 6¥ncun. By xoana
ﬂ_=j_ 2% \__ 242+ —2ey-2x
ax ax x2+y2) '(12+;y2)2
204° — £)
P+ ‘
O _ 8¢ 2y \_ 2P )22y
w = atg o+ 7
o 20— )
. (x2+g2)2
Hynagu.

2) (x, ¥)=(0,0) 6yacun. By xoana, xochaa Tabvpuduaau
doinananud, Tonamua; '

6{;0,0) = lim J(O+ Ax,0)— f(0,0) — lim 28x0
x Ax

arap (x, y)==(0,0) 6¥aca,

Ar—~0 ar—0  Agd ?
0 _ , . )
o im (0,04 Ay)— (0,0) — lim 2Ag.0 —0.
% g0 Ay byt Ay

Jlemak, Gepuaran ¢ynkuus ‘uxTRépnit (x, y)ER? nyxrana
AYCYCHH XOCHAanapra sra.
S5-Mmucon. Ymby

Ay S
fx, y)=, P2 Arap (x, y)a&(Q.O) 6yica,
0, arap (x, y)=(0,0) 6yaca

$yvkuusanar (0,0) nykrana XYCYCHA XOCHAANaPHHH TOMUNT.
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k]
«
XycycHuil xochranap rabphbHaan Goitnananub Tonamus:

o

F40.0)=lim JOEEA=IOD _im 2 0,
X A0
- TA00)=1tim ““"“*’ KON — tim L =0,

ag~0 Ay—+0 Ay
Ile._uax_._ | |

fH0,0)=0, fi0,0)=0. :
Bepuaran ¢pynxunun (0,0) nykrana xycychii xocunanapra sra.
Gyncana, y Wiy HYKTala Y3JYKCH3 Gynuannn YyHie:
(0,0) nykrara un'mnynqu

(5B (5~

%

KefM&-KeTﬂ“Kﬂa QJYIBKI.HHI KHiHaTﬂa.pl;lllaﬂ H60pa1-'-
1 .f' o

KETMA-KeTJIHK YU¥H

i i )

P Ry
lim f(~, = lim -2 =1 5£0=£(0,0)
n— od n n—»mL+L 2

n® a8

6Y¥napu, demax,
lim (7, —5)#H(0,0).

By aca f(x, ) ¢yuxuununnr (0,0) Hymana YyauaKWra ara
SKAHHHH oﬂnnnpanu

Kxu Xoey Xm) | tbym(uuﬂ ounk, McR™ Tyunamaa
JJHJH‘&H 6yau6, (x5, 23,., B)eM 6yacun. M Tynnamaa
(xi+Ax, +Axg, " x,?.-{-Ax,,) HYKTaHH OAHG, _cpyHKuHa-

HHHI T2 OPTTHPMAcCH:
Af(x., xg, 5 Xmy==F{ + Ax, x3+ﬁxz, - xm+Axm)—-
B (C . S
HE Kapaiimu3,

2. Ta'pr(b Azap [6x,, X2, x,,,) gyncyusnune (1,
iB,..., ¥n) nyxradazu Af(sY, £3,.. ,x.,.) opTTUpMACUNY
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AR A )= A AN+ A A A
L oA+ At ta, A, xaﬁiﬂ. ufodaraui mymcun

1. T
‘GPace. fxi, o Xm) bymrumn (a2, Xy) NyKTada
Quddpepenyuarranyesu deduradu (Gynga Ay, As,...; A aap
&x. Ax,,..., Ax, Jgapra; Sorauk 6yamaran j’;arapma_c.r_l_a‘p, o,
@, &n AP 3CA Axy, Axy,.., AXn Napra Gorauk Bd Axy-o-0,
Axy—0,.., Axn—>0, da o, — 0, B2 =005 G+ O(Ax) = Axg =
w .. =Axn,==0 6yaranna &) =0 =... =gy ={) ,qelj_onmga,-.‘
an). e e
Acap [(x1, Xo..., xm) dynkuus M Tdnadikune xdp Gup
NyKracuda Dugpepenyuarnanyaau 6gria; pyuryus M rin-
Aanda Jupdepenyuarranysun dediuradu. _
IOxkopuparn (1) mynocabarun

A Ay )= A BT + Ay + i Ahr, 4+ 0p) (2)
Kfpuunizia xam S3nw MYMKHH. By epné: S | '_
p= VAxf+Ax§+...+Ax§,. L
6-Mucoa Ywey ) B

=248
GyMKuMaRHET HXTUEPHR (x0, yo)€ R? :ny_'rana'_ anpdepennn-

ANNEHYBYH KAHKHH K¥pcaTuRr. - o
Bepuiaran  QpyHKUHSHHHT (o, Yo) HyKTanaru Tyna
OPTTHPMACHHNY TONAaMU3; ' L

Af(o g)=[ 50+ Ak, ot By) = o )= -
=%+ Axf + (4 + AgP (B + ) =
= A 20 Ay AR AR

Arap A;=2x, A
ynra oo _ L e
AlFo, go)=AiAx+Adytai-bxdanny
6ynagu. By sca Gepuaran Gyaxuuantsr {x, o) HYyKTana
AmpdepeRItHaAanyBYH IKAHRKK Sungupanu.

7 -MuCoa. Arap-f(x, y) dynknus (xo, yo)C R HyKTana
Andepennasnanysan 6yaca, yxoana 6y dbyHKUHANHHT uy -
nykrana fil xo, yo), fif xo, y.S XyCYCHR XOCHAANAPH MaBXKYZ BA.
(2) mynocaGataark As pa A, aap yyyw, o FemsdoE

T T i o ) = Ay, Thxo, yo)=As S

T N CRTE TS S

BYTHIMMHH weGoTaanr,



Mlaprra kypa f(x, y) ¢Pysruus (xo, ) HyKrap
AnddeperunarnaHysin. Yiaa TabvpHdra 6}__|HoaH

Af(xo, yo)=A\Ax,+ A2Ax2+auAx+hy ¢
6yaann. Arap Gy renraukna Ax£0, Ay=0 aefuaca yua
Axf(xo, yo)—A;Ax+mAx '

. 5;f( onyu)
lim ————
Axv0 DX

6yau6, :
' —“m (Al+al)=Al

6yaann. Hemak, Sepuaran GyHKUHAHHHT (X0, yo) HyKTaR
Fd %0, yo) XycycHRt XxocBAaCH MaBXys Ba

fxo. yo)=A1.
(3) _uync'vca-ﬁama Ax==0, Ay 0 peiinaca, ynza
Auf(x0, yo)=A2Ay + Ay
Gyand,

Ayf{xg ¥o)

Ay-+0

G6¥nann, Hemak, Gepuaran t‘,]J)’HKl.lHﬂHHHI‘ {x0, yo) Hym‘an
-f’,.(xo, Yo} Xxycycnil xocudaacu nanmyn Ba T

. . fy‘(x(h yo)—'A2
8- M ¥ coa Ymby

» arap (¥, )=+ 0,0) 6yaca, -
o, y)_{ﬂm P (% y)+( y
, arap (x, y)=(0'0);-6?nca . L

¢yuxanaaunr  (0,0) nykrana nucbcpepeuunannanyaq
6yAMACAHTH KFpPCATHACHH.

Bepuaran ¢pynxunsauunr (0,0) Hyl(\'ranaru opﬁnpuacuu
TONAMH3!

Af(0,0)=f(O_-I—Ax,O+Ay)—-f(0,0)=f(Ax,Ay)= o
Ary -

Va4 as N

Teckaphcuuy apas KHAAAAHK, ABHA GepHAraH QyHKiM
(0,0) nyxrana guddepenunaananynay 6¥acul nekauk. Yua

AFO.0)=F{0.0)Ax+ {0000y +onAx +ahy



896, Ax—0, Ay—0 na a0, ae—0.
Arap :
— [tAx0)— {00y
f',(O 0)=1{im e =0

Ar—+0

00 _[ F(0.Ay)— H0,0)

H00=fim B =0

O aHwHHN 3BTHOOpPTA oncax,
Af(0,0)=a;-Ax+taz-Ay -

KeSIHG YHKaLH, Hamm_ana ymﬁy

' Ax-Ay '

TCNTTHKKA KeJaMH3. I(eﬁuﬂru TEHLAUKAAH Ax=Ay G?.nrarma

8 L = Aoy +ay),

Hi:HH

o=

6Yanwn Kenn6 uakany. By sca Ax—0, Ay—0 pa oy =0,
ap— 0 6yAuMwHra 3HAAHP. 3H,£LJIH$!TJ{I{HI‘ KenHl YHKHIHEA
Gepuarak Qyuxunsuunr (0,0) nykrapa ,uuqnpepenuﬂama-
nysuH 6¥NCHR peuARIWHAND. JeMaK, Kapanaérran cpyuxuml
(0,0) nyktaga audepeHuRatNaHYBUH >Mac. . )
l-acaatrma. f(x, xo,..., Xm) yHKUHAHUHT (xl, xg, - X0)
liyKTaza 6apua Xycyewii, XocHRaNapra sra 6YNHIIAASH YHHHT
my HyKTaaa AHddepenHaNaHyBUH ﬁy.num‘u Xap AQHM kennt
NHKaBepMaRiH (Kapaacui, 8-Mucon). '
9-MHCOMX. Ymﬁy

PN - }

{pynxkunananr (0,0) nykrana xycycnﬂ xocma.napra 3ra
6yAHIIMHH Ba Iy HYKTajAa yH nuc]npepeﬂuaannaﬂynqu
IMACHHTHHH K§PCATHHT. E

Tabpadaan doiinananué ﬁepl—mrau quHKunﬂnnHr
{0,0) ayKTagarn Xycycwi xocrula.uapnnu TOTIAMHAS! . :

[100)= fim JOREDIOD _ iy S0
= lim AT _
. Ax—0 Ax ’ '

45



. Hemax,

f0.89) __

— f(00+Ay)-~j(00) .
ph f;((}(]) 1;1110 - . :To - Ay
=|im-_..—~_“'f;""*" =0,
L A0, Y R

f40,0)=0, f{0,0)=06."
dapaz kuaafank byuxuna (0,0) uyma.u,a nuq;cbepeuuﬂé
annavysud 6YacHH. ¥ Xoana

Af(OO)—f(0+AxO+Ay) f(OO)—f(AxAy)—' ‘
3 -6y.sm6 Gy opﬂupmaﬁn ymﬁy
- AH(0,0)=40,0)Ax +fy(0 O)Ay+0(p)

(p= VAL +Ag")

Kypuuuuul,a mbon,a.naua,u,n g '
~ Ky#ngard

Af(0,0)—(A | Ax+ Azhy) \TAxAy[

Valdta? Val+ad |

MyRoca6at nxTHEPHA Ax 0, Ay — 0 napaa HOATA HRTHAM ac~]_
AMTHHA, k§pui KHAHE sMac. Macanan, Ax=—;¥—>-_0,_ : ‘

Ay= ——-»0 8¥aranna ) L ]

'\/IAx Ayl ?&0(!3)

Al‘-’lmnraﬂnapnan Gepu.nran dyaknuanuur (0,0) Byxrang
aMpdepeHnHaANAEYBYH SMACAHTH KeAHG YHKanu.

f(%), %2, Xm) pynxums McCR™ Tynaamaa- Gepuarad
6§auG, X1, X2,..., Xn Y3TapYBUHIAPHRHT xap 6apH §3 HaBGATHY
na fy, fa,. . ., L Y3TAPYBIHAAPHUHT TR Tynnamaa Gepu.ﬂraq
tl))r'Hl{I.lHHCH 6yncus: i

|
|
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xl ﬁ=¢|(t|, 12,..., tg);'
X =0dt), by, 1), - O]

X =@ty ly,..., £).

Bywna (4, fy,..., 4,)€ T 6yaranna yHra MOC (X1, X3,..., Xu)EM '
6yacun. Haruxkana o '

f(qj-'lt (f], t2;'"» t!); ‘P?(tl, 12.—--, tk)v--o ‘pﬂ{th 32.—--, rk)‘)=

= F{L,..., &y

MypPakKa6 GYHKUHA XOCHA GYaan.

l-teopema. Arap (4) dynkunasapummur xap Ounpwm
(1, £2) nyxTaNA nmbtpeopenuuaaaauy“n 65 an6, f(x,, xs,...,
Xx) PynKitnn sca moc (x}, x3,..., %) HykTana andpdepequn-
annanysun 6yaca, y xonna mypakka6 pyuxunn xam (¢, £....,
1) nykraga Andeperunannanyrsu 6§aub,
of _ o] O  of % of  Okm

31 3x ot ' ax, o1, +.. ax, o

of _ 9 o0, o 9% B i}
8ty dx, oty ' ax, 4t +.+ ax, 0ty )

6yaaanm,
10- M ucoa Ywby
=ity
GYHKUMAHUMT XyCyCHH XOCHAANAPHMH TONKHT, Oy epaa x—
={=1{cosls, y=Fisints. .

Oxopuna keatnpuaran (5) popmynanapaan toiigana-
HHOG, GepHATAR MYpakKal GYHKLUHAHAAT XyCYCHit XOCHIaNaPH-
HH TONAaMH3: - _

Of _ 8 d9x  af 8y .4 4.
oty = ax oty oy g, = — 4 (heosty), +
'+(12_492);_'[1;Siﬂf2);l_4——2xt_:os._t'2—2ysin12_—.21,cost-2 X

X cos-tg-'—2!,Sin.t2sinfg#'QIICOSQtQQ gf—=%’%+ :
2 2
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ot =@ = icosty), +

+ (" — g%),- (t,sinty), = 2 — tsinty) — 2y - £ cost,=
= —2f5sint,cost, — 2Psinf,costy == — 2£sin2t,.

. Jemak,

af af _ .
a—tl_Qt,co_s2t2, B, = 285in2i,.

ll-Mmucon. Y6y

F={f(xy, x*)
GYHKUHAHAHT XYCYCHIi XOCHAANaPHHH TONHHT.
bepnaran quHKuHﬂHH
F=[u, v), 6y epaa a=x%, v=x"

1e6 Kapaul Mymkud. ¥upa (5) dopmyaanan qmﬁnanaunﬁ
TONaMH3:
ar 6F du aF 60_

—_— — [ES— —_ I :
9x  8u ox + v ox 2 y+ yxy
b oF oo o0 O 1
dy  du Oy + FIEY x2+ *&Inx

2. Mywaauw 6Jéinua xocHaa. f(x 4) GYHKLUHA
ouuk M 1ynnampa (M R?) Gepuaran GyacHH. (xo, Yo)
T¥NAaMHEUHT UXTUEPHIT HYKTacH 6¥.au6, { 6y HyKTazaH ¥TyBUM
Sapop T¥rpu uu3HK O¥ncHH. By T¥rpn uHaHkda (X0, Yo
" HYKTara sucOara® HKKH AYyHaaRmaas GUDHHH MaHOH#

fiyHannw geG Kabyn KHAalAHK. [ YH3HKHHHT Myc6at
AyHanumy 6unan, MOC PaBHWAA, a6CUKHCCA XAMAA OPAUHATA
VKJAApUHHHT MycGaT HYHAARWH opacHAari Gypyakaap « Ba p
6¥acun. '

3-ravpud. ! wusugdazu (x, y) nysra | wusuy éyﬁﬂaﬁ
(%0, Yo} nyKT@2a HNTUAZAHOQ YUbY

f(x, 9)— 2o, 4)
pl{x,, yu) (x. 40 .
HucHaTHune AumuTu Mmasmyd 6gaca, Gy ausur f(x,y) dyrk-

C gusnune (%o, yo) nykradazu | dgneaum 6fiuda xocuracu
delffuradu sa :

3f(xy, yo)

ot
kabu bereuranadu. demak,
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a , Fx )= 5 0)
= im ————
M g, 4g) UK o) (5, 1))

2 reopema. Anpf(x ) dymasn (1, 1) Hyvana spdeperan
Mg Giaca, y X012 GYHKIGE LIy HYKTaZA Xap KARIAH { Ay HANHIIH
lwwa xocwaara sra pa :

flxg vy} f(xg. 4} 6f(x°, yu)
TR P M TR

osf

ARAN.
t2-muconr, Yty

fix, y}=ar3:tg%

wapmnr (1, 1y aykraary { ByRamHIN GYAiHYa XOCHAACHHH TOIHHT, Oy

wi (00)nykranau (I, 1) nykrara Kapa6 fijuanran GHCCEKTPHCARAN

opat, ' __ .
Uxpmiran dyrianm (1, 1) Hykrana ardbeperimantanysan 6yraHm-

I 2-Teopemara kypa
8f1.1) _ 8fL1)

o af(1.1)
ETE . ax VDS‘“"‘ ay »OSﬂ
Aian. Papmanky, LY g | i
= xml T
ax S+ o 2
oLty . o« __1 '
wooAerlnf

I - GuccekTpuca 6¥AraHARCH caﬁaﬁnu_az% '

Jemak,
U -1 a1 .
TR Rt S

| 3-Mmucoa. Y6y
fx, p=In(x+y)
||u|m3We§,-§)WmmeH&m®m%Wmva. _

w{ — Lty HYKTAZAH YTyBuH aGCiHoca YKHHEHT MyoGaT #jHATHILH GinaH
GypuaK TAMKHA 3TAAKMrAH TYFPH YH3IHK.

her ' : : 9

-



IOKopuaa keATHpHATaH Teopemara Kypa

Mgy ) o g)
" o cosa-{—cosﬁ

Gynaan. PaBwaHkH,

99 -
'”(T'?)__ 1 l _ 4

L]
x xtu T o7
. s
9 9
6"‘??}_ I e _ 4
dy = x+tyl1TT o
. o
DNemak,
9 9 . :
4’2 4 L 4 n 4 2 4
e ey tgesy=2gm ="

PR

" 14-Mucoa.Ymsy o

e, 9)= x+lyl o

q)ymmunuuur (0,0) uyx'ra,u,arn [KoOpAWHaT2 S'mnapu 69ﬁ
XOCH/1aAapHHH TOMHHF.

By ¢yuxupauuur (0,0) vykrafga OX yku 6yd

xocdaacH | ra rewr, QY j'm.u Gfiiua XoCHAACH 3Ca MaB:
IMac.

: PuscaaTrMa. (Dyuxuuammr updepenunannany
' 65"(.niaarau HyKTafa xam HAyRajJnn 6yiiHZa XocHAa MaBs
GYAHIIH MYMKHH, N

16-mucoa, Yty

fx )= \/f+!f

dyukuusuunr - (0,0) aymana HCTAATaH HfHaAML 6?1‘%
xocunacu MaBXKYIJHIHHH KYPCATHHT..

Huanum Gj?ﬁuqa X0oCcHAA TanpAdHIaH ¢oﬁnaaaﬂ
TONAMH3: j

S v
(t )~ 0nPAIO0): - pion A2 42 T



Remak, ; .
01,

Ka pa.nae'rraﬂ t[Jnyuna (0,0) HyKTaza nnd:(bepeﬂuua.nua-
1yRun sMac, 9yHkd ]
b 8/0.0)=f(Ax, Ag)— HO.0)=F(Ax.A9)= AE A7 .

. 8§16, paBianky, p—>—0 na p=0{p).

f 3. PYRKUHRHHUHT nHdpepeHuUHaaH
f(x1, * x2..., Xn) OYHKHEA ouuk McCR™ Tinnamaa
Gepuaran 6yaub, (x5, 13,..., x2)EM nykrana audpdeperun-
; 8ANAHYBYH G6FNCHH. YH]A (byHKuuaHuHr ury Hymana OpTTHP-
“M8CH YuyH

f &f(x?’x% ’xgu)=A Axl'l'AQsz'*" +Am'Axm+Q(p)=
’Axl+ At A aeKp)

Gynanﬁ

t-ravpurd. f(x, L. x,,.) dynxyus oprrupracu Af(x3,
v X)) BUKE X1, sz, " Ax.,, Aapaa nacdaran wusuKry Gow
nuwu . .

A Ax1+Agsz+ A A AL, = Ml"‘ éi:{;‘-".x?”‘";d‘f
| .'+ S,

Hxi, X2, %) @yukguasune (£, 4. %) nyrqmdaeu

Oupepenquaru dellusadu ea df éxu df(x? xg. ,z&) xadu -

Beacuranadu.
Jemak,

' a 2 Lo
A, Zo o= et iyt dx, (6)
(Axi=dx, Ax2='dxg,._.., Ax;..=_dx,,.'). S
t6-Mucon. Ymsy -
—
| i, y)—l'\/xy+—y—
$ynkuusnuar AudGEpeALUHANHHE TONHAY,

' 5t



(6) tpopuy.nara K¥pa.

df ﬁd.vc-}—
6ynanm. _
Suan GYHKUHARHHT XYCYCHH xocu.na.napuun TOUAMYS
s .
LB T
2 xy+— y
af
,-—\=——~—-———(x-—-——)
_?y 2 V:H——. ¢
: oo
Hemar,
. 1
v—=" . 3=
dfmm b gyp B gy

o 2'\/xy+% .'\/xy-i-—_.
=1y +— )dx+(x——)dy]
el

17 MHCOJ. Ymﬁy

f(xs y)-—-arccos_% L C

GYHKUHKBRET AHPPEPeRUnatHNR TORRRE, - 5

(6) (bppuynara* K?pa R -___ . . o
. - .' df = i”—dx—i— o dy
Gynaan.

SHIR GepuaAraH (pyuxuuﬂunur xycycuﬁ xocuna.napn
1‘0]18 MHS .

oy merene Yy e =
: ,._'W—_(_afccos“;g)s—."f*‘f—“ﬁlﬁ—.'— ("-—) =
Vi
o g

CwVRA—



af 1
W—(arccosx—y),f -

I N
()=
2

xyi

T AR

Hemax,

dfm gy gl
I e e o

LT R PR
ry Ve -3 ‘.x+9 "_,)

18-Mucoa, Ymby
F#f(a, v), u_=xy,__v=x%

Mypakkab QyHKUHIRUAT nu¢¢épenmannuu fonuur.
PyHKuHA Mypakkal 6§aran xoaga Xam yHHHT AuGpe-
peHRHAAH : _ . p
| _ g O,
dF =Zrdu+ 5,40
kKypunuiuga 6§aanu. Bupok 6y xonna du sa dv Aap spxan

opTTHpMasiap 6§AMAacAaH, YAAP X BA § Aapra G0cAHK GYAany.
Wynsu 3vTH6OPra onné TOMAMHI: :

du=d(xy)=(xy¥dx-+(xyldy=ydx+ xdy,
_ do=d(§)'=(%);dx+(_;_);dy= _:’_4{_ ;x;dy
Hemax, | '
dF =g tydx +ady)+ 5L dx— S dy)

4°. Takpu6uit popmyana. dapas Kunafaux, f(x,
X2,..., Xm) GYHKIUHA OUHK M < R™ TynnaMna Gepuaran 6yaue,
(;1, A,...; )eM HyKTana Anddepenunanaanybun Gyacun.

Af(R, ..., SLay=df(s, 8, L) +0p)

6ynapu. p—0 na



ARA, 15 20)
| T N
" Hatuxana ymGy

&f(X? xg, ,xga)"vdf(xh xgr “ xﬂ)

TakpHOKi Popmynara KeaaMH3, YHH. .

Af(x}, £3,.. ,XO)N af Axl..]. Axg'{" +r “#f- Ak

KalH €310 XaM MYMKHH.
19-Mmucon. ¥Yuwoy

=1,02%

© MHKAOPHHHT TaKpu6hii KHAMATHHYE TONHAT: Bepuaran ma
JI.O])HHHI‘ TAKPHOHH KAAMATUHH TOMHI YUyH - .

flx, g)=x"

. pyHRuAAHA Kapalimua, By $yrkuas (1 3) HYK:ra;l& nmbtb
penunannanysun. lemax,

af(3,3)=-2L13 p +——"—‘ﬂa +o)

" 3nam Ax=0,02, Ay=0,01 n.eﬁ.qmc Yiga
Af(1,3) S0 aﬁls) Ard I3}Ay=> L
= [(1+0023+001)— (L3~ y- " x4
A lnx. Ayl.:—l.y::ir&xg-mn.&y—{lm:" '

= f(1,023,01)— {(1,3)~3- 10,02+ 1- frit-0,01 =
= 1,00~ 1 20,06 = 1,02" % 1,06. -

s

Hemak, ' o
‘ =1 0'23‘0‘ =~ 1-,06.

Muco.n Ba uacaaa.nap IR

Kyﬁnnaru tbyuxuamapnnnr xycycuu xocm!anapnuu T
naue - .
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i(x'y)= 41
Fazh

8 f(x y)— ot

4.
=y E +

A Vv
L, J(.4)=xsin{x 4 y).

. flxg)y= \/‘;_y?
+

. f(x,y)=arcsin—.
o

-1 O o

© o =

18.
9.

22.

cosy

f(x,y)— In(x*— y*).

fog)=tn(x+ e+

jx, y)_Le

 foeg)="\[ry+E.

. i(x.y)=e'm%
. Kay)=IntgL.
. f(x,y)’=arctg%.. |

. f(xy)y=xy In(xy).
. f(x,y)=arctg '\/El’
17. '

f(x.y)==arc¢sin

Hea=(L)"

eg)=(sinxf™.

VEis

. fix.y) =':'_%
21.

x4+
Vi

F(x.4)=nsin

f(xy)y="-e™
e,

3. xg)=rtg(x +p).



24. flx )= arcsin——ﬁ :‘::;:
25. f(x.y)=(2x)".

Kyﬁunaru q)yﬂxunﬁnapuuur (xoyo) Hymaﬂ.a and

" peHLRALIAHYBYH GYARIIHNH uCGOTAANT:

26' f(x'!f) == xyvv{xﬂﬁyﬂ) E Rﬂ-

27. f(x.y)= \xsing, (X,50)=(0,0). -
28. f(x.y)=1"¥(x0.00)E R®.
29,

(£ +¢P)sin—

fxy)= Oarap(xy) =(0,0) 6yaca,
(%0.40)=1(0,0).

5> arap (x,y)#(0,0) 6y.nca |

A 4
;,Iiz , arap (x,y)5=(0,0) 6Vaca,

30. f(x‘y)= 0‘ arap (x‘y)=(0,0'} Gj?.n.ca, .
(xo-yp)=(0’0)-

Kyfunarn dyukupaaapair (xo4o) Hykrapa aud
peﬂunannauysqa SMACNHHTHHH HCGOTAZHT:

31. f(x,y)u\/_ (¥0:4/0)=(0,0).
32. fx.y)= sz-i-yf’ s (%0,40)=(0,0).

xly)

Nkl (x,4)5(0,0) 6y.1ca,

33. flxy)= l
0, arap (x.4)=(0,0) 6yaca,

(xo, Yo==(0,0).

34. flxy)= l x?+y2 » arap (x,y):,f:([) 0) 6yaca,

0, arap {(x,y)=(0, 0) Gy.nca
(0.0)=(0,0).



34,a. Arap Hxpxy,..X,) OyHKuBA (2943, 2%)EMR™

nykraga audepeHunHaananysun Gyica, y my HyKTaAa
Y3JYKCH3 GVAHIIHHH HCOOTAAKT.

34,6, Arap f(x,,%,....%,) Gyukuna (x2x3:. L)yeM=R"
HyKraga ,uuq:qaepeuunannanyauu 6ynca, y 1wy Hykrana
Gapua Xxycycrii xocwaasnapra 3ra Gy.naumuu nHcborhanr.

36. Arap F(X XgyeersX ) tIJyHKuHa (x3,23,... X ) EM = R™

HYKTaHRHr aTpodana 6apua y3rapysunaapH 6yinua xycycui
XocuJaanapra 3ra 6yaub, 6y xycycafi xocunasap wy HyKTana
y3AYKCH3 6yaca, f(x,,%p...X,) Oyuxmas (19,x3,...,x%) nykra-
na anddepeHuannavysud 6YaAHIUHHU HCOOTIAHT.

Kyiinaaru Mmypakxka6 GpyHKUHATAPHHHT XyCYCHA XocHsia-
.napmm TONHHF:

36. f(x,y)—xzyz x—t y—tz

37. fxg)=F, x=d4+1°, y=u-v.
38. f(x,y)=F, x=au, y="bo.

39. f(xy)=F, x=u’+0% y=u’—0
40. F=J(x,y), x=usinv, y=u.

41. f(x,y)=§, x=é', y=Int,

42. f(x,y)==x*, x=sinu, y-—¥cosv._

43. fix,y)=xsiny 4 ysing, x=%, y=u-v.
44. f(x,g)=In sin-%, x=38 y= 12—]-1_.

45. f(xy)= érctg%, x=t y==>~
46. f(x.y)=e"In{x+y), x=F, y=1—-F.
47, fxg) =2ty x=v'+0°, y=u"—0%

48, Yuwey f(xy) = &> — xy + 2¢° dyHKuHAHHHT (1:2)
nyktaga Ox yxu 6naaw 60° Ju OGypuak TaWIKHN TAJHTaH
iiynanum OYHM4Ya XOCHJACHHH TOMMHHI.

49. Ywoy f(x,g)=Inx*+¢" dyrxumsmaer (1) Ayk-.
raga Ox ykH OGHaan 45° ju Gypuak TALUKHA 3TaAMraf
A¥ranvi G6¥iBYa XOCHNACHHH TOMHHT,
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2 50; Y6y f(x.‘y):m—fé < GYHRILHSIHART 2y2+x2-—---62.= o

JUICHHHT MXTHEPMA HYKTacHAarH WY HYKTa Hopnani_

AyHamumn 6yAuua XOCHAACHHHAT BONb GYARUTHHA HCOOTAANT
Kyfingara DYRKUKAREPHHHT AHGGEPeHLRANHHN TOTHRT
5L J(xg)=x"y"
52. f(xy)="1

53, f(x.4) =y \-
_ 54. f(xvy)‘__— vx2+y2'

55. f(x,y)=f‘5.
56. f(xy)=101% .
57. f(x.y)=In\x>+ 4>

88. f(x,4)=In"(x—y).
59' f(x'y)“(xz"‘yz)a-
60. f(x,y)=e""",

61. f(x,y)=xIn(xy).
62. f(x.y)=(-;-)“.
63. f(xy)=arctgf 4 arctg?.

=]

KyBunara Mﬂmopnapunnr Taxpaﬁuﬂ KHfiMaTaAapHH
XHCoBaanT.

. a=(0,97)'%,
65. a=(1,08)*%.
86. a=1,942.¢%2
67. o ==2,68°"00%,

68. o==sin},59-tg3,09.
69. @=sinl,49.arctg0,07.
70. o==sin59°-tg46°.

7L auln(m+r—l)



E‘l-s. K¥N YIrAPYBUHAH SYHKHHSHHHT I0KOPH TAPTHEMH
' XOCHJIA BA AHPOEPEHLLHAJJIAPH -

i d)yHKllHﬂHHHl" loxopu TAa p'rnﬁ.nu xyeycnfr
Xocudananapw.. - .. e

F(xp X,y X0) cpyuxuna oqm( M (Mt:R"‘) T?nnama Ge- .
pwaran 6¥nu6G, YHMHI (x,,x,, +¥m) ny'racunafxl, ﬂrse»
I Xycycu# Xocunanapra sra Gfncun. Paswanku,:6y:xy-
CYCHA XOCHAARAD X), X2...., X,12DPra GOFAHK GYAafiM.

5—Ta'bpn¢ feo Frgen fr, aaprusie  x; (x=1.2,...,
m} gaeapysuucu 6, duxa xycycuﬁ xocuagarapu. Gepuaaau
gynxqunnune UKKBRY U Tap'ruﬁau xycycuﬁ xocummpa
eiuradu 6a .

' f”fclx.*t f”x?x*p-.; ”x;"x* (k=l,2u—-;m) o !,C'-"

ku . -
0% LY APPSO
dx,8x,’ Gx8x"" Ax dx, (k__l'2’"°'!:n)_'_-
:abu Besrcuranadu. HJemax, el
=fn _ 4 .
Gxdx, e dx, ( X )’ .
2% —fr ( af ) _
R A AT

_ oy f,,
T9x,0%, xm dx, Ty 6 %

Urkunum 'rap'mﬁnn xycycuﬁ xocu.ua.rlap yujmnﬁ xo.nna-

3% v
6x6x f”"!‘t (‘:'_12 ,m,k—-l2 m)

KypHHHLI.Ul.a é3unany. Xycycan :....k G?nraﬂna‘ L
o _ o
. Bxgaxk ] axi
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Kabu é3unams. (7% & Ofjaranna xapanaéTraidl HMKKHH
TapTaban ‘
8%

6-“' axk o

XYCYCHH XocHAarap apasau o;ocunaﬂap ‘gefiunapn.
Hx1 Ko X ) PYBKUMAHRHT YIUHIH, 'rypﬂmqn B2 XOKa&

TapTH6aard XycycHui xocu.na.napu Xam XyARH IYHTa ?xma
TabpudaaHagH. -
20- mucon. Yuby

Hrg)=In(2+ ) o

tpynxnnnnnnr HKKMHIR . rapm&nn Xycycui xoca.na.uapnn
TORYHY,

ABBano Gepuaran q)yﬂxunnmmr xycycaﬁ XOCHAANapHHE
TORAMH3:

8
Y In(x’-l—y’)—-—;f'_—;;

% 55 0l 4= y,'. .

Hxxnnun rapmﬁnu xycyckit Xxocknia tabpadnnan poinan
HHG f(x,9)=10(2*+¢°) QYRKZNAMMHr WKKAHYH TapTnO.
XyCycHit XOCHAZNAPHEK TONAMHUS!

ﬁ“““( %)= ax(sw)

mx’+y’ 220 _o Ayt A~ x*)
(H+2 (x’+y’} A

oxéy ay( ) ay(x’+y2)_ (;:jg)g_

dry f__- 8fN_. 9 =
@24 "W" ( ) ox x“+y2) ‘
' 2yl 4xy o
NN I ;
% _ 9 2 (%)= 2y A syt AL
0 Ny 6y(x’+y) SRR
 (By wucoaaa VY(x, y)ER¥(x, y)5%(0,0)) aa '
I o
axdy  dydx
0

AL K?paﬁus).
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2l-Mmucoan Ywy

f{x,y)={xy' ‘:22;__322’ arap (x.y)-#(0,0) Gyaca,
0, arap (£,9)=(0,0) 6yaca

PYHKUHAHUHT apajaml XOCHAAMAPHHH TODMHT, .
AsBavio {x,y)# (0, 0) 6yaran xonun Kapafimus, By xo.lma

S {(Fi 4P
o=y (St )
8t _ (P—y 4P )

oy —* "x"'+y’ Erd7)
?f £y 822
3x0y _.=W( ) e ( )
& £— y’/ 8%y
yox ) Y \ (2 +4F
6ynanm.

SnaH (x,y)_(O 0) Gym'au XONHH Kapaﬁuua By xoana
bYHKUHAHWHT xocnnanapﬂﬂu Ta'prtIJI‘a K¥pa xHcoGnaaliMua;

0

8§(0,0) ,‘(Ax(}) . }(0,0) D4 -
ax _ LT; . .. ﬂToM 0'-'
ﬂf{OO) IiMy) H0:9) S SR
@ M-HJ . By - i:TD Ay _0’ .
L af(0,Ay) ; AN00) L
#27(0,0) Jim T x| i -—af.___l
dxdy __'T'ay—/.-u — Ay YR VN
' af(Ax\a) 3f(0,0) o
FIO0 i Ty Ty A
dydx M_._o St Axe Ar—vi AXP

HeMag, Kapanaérraun q:»yuxuunnnur Vix, y)Eﬁ?2 HYKTa-
iLa apanam )LOCHJ'I&JT&])H

62ﬂx,y) 6_2f(x.y)
dxdy ' dyox ’

A4P MaBXYZ.
2 ~ MHucod. ymﬁy

f(x,y)—ln\/(x—af+(y b)? (a, b—ysrapuac)

¢yukuns Jlannac Teuraa MacH
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¥
At + y2

HH K&HO&TJI&HTHPHI.HHHH Kj’(pcamnr o
Py’
) (bynkuuﬂuuur HKKHNYY Tapms.nn af !

Hx —5 )

.
“CHE- xocmanapnuu TONaMAa:

= L x—a)f i — BV = 1
Vi VHu~5) Vir—af 1y bF
X 2At-—a} X—a . :
2V —af p(y_ b)2 (ar—-a)2+(y-—b)2
. Xyanm wynra Vximanyg . o
o —t
% (—ap+(y— o)

6 jﬁ: any.
‘Bnan _é‘f;_"_ il

—_—

, NMapHH Tonamua:
a2 5,7 12p

ax af) oz {x—-a_):-:(:f b)‘*)_—

tx—-a)’+(y—b)"-{x—a)2(x—a
r~ay 4 (y—s)2pP

XyMH myHra VXwam .
2 _ o —(g—pp -

o l(x-.a)_2+(y—b)2]2

' SKaHJlHI‘H Tomwsany. |

o W8P —(x—ay
{{x—a}2+(y—-b)’12

+E____" (y— aF (x~a)‘* (G=af —(y—p?
P e LN L) o TR
ot [x~a)+(y—pyp He—ap 4 (y—ppp
) (x—a)“’+(x—a)2—(y bf‘_ 0
{(x~a)"+(y bR

Hemak,
a‘-’f '

*
atap=n.



23- mucoa. Ymby
'{(x y— xzarctg%__yzarctgi—, arap (x,y.)sé(0,0) ngca,
0, arap (x,y)=(0 0) 6ynca

GYHKUHAHHHTD apa.nam XOCHA2NapRHH TONRAL.
(x,9)%(0,0) xamma (xy)=(0,0) 6yaran xoamapﬁ-x
RJIOXHAA-aN0XHAA KapaAMH3,
AsBano (x,5)5<(0,0) 6yacun. By xonna

_.,——(x’arctg-——y arctg~—).._ 2xarctg—— x:_?y
7y - {1+ —
s 2. y’ 2xarc g |
f__ @ v N =x2_y2
a_i——("‘23"312"-—yzartctg—)—— -
Ly X
= £ — x—2yarctg™,
x’+f 2yarctg +x2 5 X —2gyarc _gy
&Y af
oydx E(ay) e\ X2y arctg——)_
W P :
R
synanu. Oemak, . o
N & B
| dxdy — 2y 2’
Py L4 L
dydx 1 ((x,y)%(o 0)).

Suau (x,y)=(0,y) Ba y:/:O Gyucnu Xocuaa Ta”pr(bHﬂal{
wiganaHub ronaMus: _
dx M-:O ’ Ax

Axtarct g% —y'a rctg—‘:i_ 0

= lim
Ax =0 Ax



= lim [Axarctg——-—y arctg ! ]= ._yS.L.: —y.

Ax 0l “Ax
JeMaxk,

0.4
ax

Xynuu wysra Yxoiaw, (£,9)=(x,0) sa x5=0 yuyH
AKx,0)
- ag
G6yaumn K¥pcatunranu. Bysapnan sca
Gf(0.0 af(0,0)
f;x )=0’ {gy —=0
Gyauiun Keaud YKKagH.
-SIna xocuaa Tabphpraan (PoinananKG TOMAMHI:

=X

f(0,Ay) 3x 0j(0.0)
y y —— — . -
azﬂ0,0}‘ = lim 9% = lim ——eﬂi—?— = — 1,
axay Ay—0 Ay Ay—0 I

aKAXD)  3f(0,0)
PO _ i ay oy  Ax—0

= lim = [im = }.

dydx Ar—9 - Ax Br— AKX
Hemax,

R0y, PH00) i

dxdy ' agdr

Wysnafi xuaw6, Gepuaran OyHKUHA M (x,¥)ER® &
apanam Xocriaanapra sra 6yan6, yaap (x.y)5<(0,0) na

Fheeyy _ 9xw)
dxdy dydx '

(x.y)=(0,0) na 3ca:

9H00) _, °K0.0)

dxdy dyéx -
2-a3cnaTtmMa. IOxopnn.a KenTapuaran 21- xamaa 23- ma
coanappark f(x.y) dyuxkuuaauur (0,0) sykragaru apanau
XOCHTANAPUHHHT Oup-GHpUra TeHI 3IMACNHTHHH KYPAHK
ByHra ca6a6 kapanaérran GyHKuMs apajam XOCHAalapH
HHHT (0,0) HyKTaaa ysjykcus smacasreaup. 2}- Mmucoana
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ra f(x,y) q:yuxunaﬂnur {x,4)5=(0,0) nyma,u.aru apaaai
XOCHRANAaPH
Fea) _ Pfixy) L) 8
ady — agox 212\ (P4 )
{#.9)={(0,0) uyrraza sca
°100) - #H(0,0)

xdy ' Qydx

sau. By apanaw xocunanapuuur (0,0) HYKTana yaayKcHs
IMACAUTHHH KypcaTH yuyn (0,0) HyKTara AaKHHAaWaguran

21
{(?, -n—)} KeTMa-KeTIHKHE KapaAauK.

"gﬂ—ﬂx—'y)" H‘HH;‘- x=£ =L Aard KHﬁMa.TJ'Ia. Hﬂ:aH Hbopar
dxdy n’y " P vop

1) (- ()(,+8_ Y ).
o a0
"”A(H'S 25) :;'I;

lim e n) _am i #10,0)
(—2-.l)—-lﬂ,0) a«'ay 125 = 6x0y
' 2
Gynanu. by 3ca%§—} HuHr (0,0} HYKT2Ja Y3RYKCH3 3Mac-

JAHTHHH BAARKpAAA,
Yuymuii Xoala Kyfingara tTeopeMd §puHaM:
3-reopema. f(xy) dyukuns ounk M (M R?) 1'5? naam-

3! af il
na Gepuaran 6¥aub, wmy rinnampa —=, ' oy Xamaa — 37"
2 .
ay;x apa.nam XoCHJatapra ara GYACHA. Arap apanaw

Xocuaanap (xo yo) € M nyKrana ysaykcena 6y aca, y xonna m}l'

HyKTana

P iy y) 3 Hapay)
dxdy ogdx

daapn,
5—527 65,



2°. PyHKUHAHHAHT WKOPpw Taprutau anpde-
peHUHAARADH. f(x1, Xz,..., Xn) ¢yHKROHE ouHK M cCR™
TynnaMaa Sepnaran 63an6, yauur Gapua n-TapTHOAK xycycua
_XocHranapn MaBkya Gfacum. Arap (i, .., xB)EM
HyKTaga Gy XocHaanap ysaykcus Oyica, f(xi, x.., %m)
dyukuns (8, 13,... %) Aykraga i Map'ra, nabdeperunania-
HYBYH OyAanH.

Manaymxs, f(x,.xz.,,x,,,) ‘pynkuus (2,x3,:..,x%) Hykra-

na pHddepeHUHANTAHYBYUH 65’mca. ym—mr my Hymanarn
Auddepesurann : _

df= ‘+—""—dx,+ A2 *” - d,
G¥aap 3an. . C ot

dapas 'K_Haaﬁjm'k,' f(x,,xz, ,x,,,) bynKuua (x,,xg, “
X)ER™ nykraja H’li}fﬂ uapra nucp(bepeuunaﬂnaﬂysqn
6yncnn fhe
6-Tabphd. (X% Xa) PysKguanunz (-‘—'hxz. - m) H

yxradazy dudpPepenyuary df nunz duddepenynant Gepirsdic
(X1 Xy X} PYRKBUARURS UKKIMY G Tap*ruﬁjlu duqbd:epeuuu-

aau aeuuﬂadu sa y d°f xabu 6e;zeu:iauadu

df=didf)

~ ¥YMmyman, f(x,x5....,2 ,,,} clnymuum XXX ,,,)ER"' HYKTapa n
Mapra nmptbepeuuuamanynu 6§uranna. iy HYKTaparn
{n—1)- raptnbau: anddepenuuary 4" wnnr andde-
peHHHaAH OGepuaran OQYHKUHAHMKT n- FTApTaban andde-
pennnann aelinaaan sa d°f xabu Bearnaanann. HAemax,

oL dif=d(d).
QyHKURRHART ri- TapTRGIH nnq:tpepeuﬁnaﬂ YHHHT xycy;-

cHit XocHananapH OpKaJlH CHMBGI[HK paBHI.HJla KYHH,IL&[‘H‘[&
€3HAanm: . .

mpg__f @ g I CER: a
d f_(a—xldx. +gdnat +E{:dx,,,) f.



Xycycan n=2 Gi.nrauna .
' d‘*f—“ dx’+——dﬁ+ + x*+

32 02
+23x; dx,dx2+2a ax3

+ 2-—“-2‘.\:, dx, —I- 2 dx;.dx;, +

xdx3+ +

4 2—‘%dx2dx4+...+26xiz‘mdx2dxm+-...-I}-_-J. e
&

A e e
24-Mucoan. Ymﬁy :
Hry)=sin(+y) ‘
:(pyuxuuauuﬂr Y4HHYH Tapmﬁ.rm .nncp(pepeﬂunanunn TOHRHTL.
" DYHKUMAHMET YYHHYH TApTHEAH nmpq)epeuuuanu Kyﬁnna- :
THYa 69.113;1}[ _ C
P=(LdxtLdy )f dx“ﬁ‘?idx"dyﬂ- |

_+3—"-’-’~4dy2+ La P

- ¢yuxmmunur xycycnﬁ XOCHAANAPHEH TONAMHS:
| o %——sm(f—!—y’)—
= cos(x"‘+y2) 2x—2xcos(x2+y’)
A rcos( )=
o ﬁcos(x“-l- 7 —4xsin( 2+ y?),
P 2 (2etsio + ) — Asin(2 - )=
l2xsm(x'2+y2) 8xacos(x2+y2) o
af:a —%(2cos(x2+y2) 4x251n(x’+y2))= -
= —4ysm(x2+y2) Sfycos(xz-!—y’)

Y HHHT EK,

.67



f:%= — 12ysin(x + #7)— 8yPcos(x’ 4 ),
, oRE Ty

af:yz =- 4\xsin(.\i2 + y}".) _— 8J1cis,f’t.:os():2 + ).
Ha-rmxana
&f=f— i2x- sm(x2+y2) 8xcos(x*+ yP)ldx* +
-+ 3] — 4ysin(x® 4+ 4*)—8x%ycos(* + ) dx’dy +
— 3 — 4usin(x® + y*) — Bxycos(x* + y*)dxdy® +
—[— 12ysin(x*F i*)— 8y ¢cos(.* + y*)dy* =
= —12sin(x* 4y xdx* + ydPdy + xdxdy* +
- §dy’]|—8cos(x? + P Bk 4 3P yd Ay +
+ 3xg’dxdy’ + y’dy’l= — 12sin(x* + &) X
X [dx*(xdx + ydy) 4 dy(xdx +- ydy)}—
—8cos(#* 4 ¥ xdx + ydy = — 12sin(x*+ ) X
X(xdx-{—ydy)(df—i—df) SCOS(X2+y2] (xdx—]—ydy)s "
YEENTE ,[lemai( ' ' '
d%f = = lzsun(f+y2)(xdx+ ydy)(dx’-}-dy")—
. | __—8cos(x’ +f)(xdx+ vayf.
25 Muco.u Ylﬂdy : _
- Fe f(xy) x—u —ﬂ y—-uv

(YHKUHAHMAT HKKBHYH TapTHﬁ.ﬂH nmpcpepeuuna.nuﬂu TONHET.
Mabaymry, - GYHKUHAHKHE ~GUPHHYH TapTHG.HH nucpqae
PeHLHANH

T 3
dF'"_dax x+ 3y y
HKKHHUR TApTHOAH audPepeHunany aca v

£2F = (-qu+~—dy) f+—4-a¢x+ d2y-—

afdxz+2afgydxdy+ ‘”dy’-y- B pyy 3 Ly

Gynaam. - . SR
AsBajio dx, dy, d*x, d"’y JlapHH TONaMH3:
dx=d(s® — v*) =24du — 2vdv, dy=d{uv)=vdu+ adv,
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d&Px = d(dx)=d(2udi — 2vdv)=2de* — 2d 0%, Ly=
=d(dy)=d(vdu+udv)= a‘ua’v+dudv—2dud0'
Hamma,na

-—(Qudu— 20dv)2+2—~— (Qadu -
—2vdv)vdu+ udv)‘—_f—?f{odn + u{lv)g.—]—
+23’44u2 du2)+23’—dudo =

== iﬁ uwdu® +02d0 —-2uodudu)+2axay X

X (aodu*_— v’dudu + wdudy — nodo?)+ Tﬁg(2aruar:})=’ +
+-Logau? —dv*)+-JL(2dudv)=

| =(4-— 2+4,,mj,yas=:+"y‘§ o+ 230 Yo +

7 - af UAY
+ (—a'?“v— axdy 02+26x6y u’ 4———uv+3;)dudv +
. py
'+‘ (4—0 45'6-—“0-'- y2 | 23 dUe.

3 Kyn yarapypuuaw tpyﬂxunﬁﬂuﬂr Tednop
popMynach f(x), x» .., Xm) Oynxuus R™ (pasorunr
o2 ., 2 HyKTacH arpo@nna n+1 mapra andde:

'eHUHANNAHYBYH 69.ncm{ Ywoy dopmyna ;

f(xlv Xy ey K} = f(x?s xgv reey x?n)+—(x1—x°)+
+—(x2—x°)+ ot — )+

+2 Ec_',‘(_x'_x?)+i{x2_‘g)+ et
+.3%(x’“-*x3-))2f+ B %{x.-‘-x‘.’)—i—'
(=)t . +?1(x,,—_xf,))“f+m(f);
RA!)=m(£jy.—£)+%(x,—ﬁ)+ R
+ .. +%{x,.~_—-{2.) aa



x)‘m ysrapynqu.uu )‘(x., X2, iy ) ¢Jymcqusnuﬁe Telisop
dopmyaaci, R f)sca’ Teiirop t,ﬁopuyaacanane Koadux xadu
AeliMaand. By epna H(xi, %2, ..., Xm) GynRUMARMEF Gapua
GHpPHHYH, HKKMHYH B3 XOKa30 n- 'rapmﬁﬂu XYCYCH#t Xocuaanaa-
pr {x%, 13, x°). HyKTaza, Gapqa (n+l) Tap'ruﬁnu xycycad

XocHAanapH Lt

(x°+ﬁ(x,—-x,)_ xg+3(x2“x2) ,x?,‘-i-ﬂ(x —x0))

(0<b< -
HYKTazAa XHCOBAANTHH.
XycycaH, HEKKH §3rapyBuuis f(x y) @yHKuHﬁHHHr Teﬁ.rlop
Popmynacn xyﬁmamqa G6ynanu: . .,

) 3FCty 90)
fix. y)= ﬂxmyn)‘f'_'?ﬁ?"{ __0)+___xn_£9_x S
x40} (%g. 4o}
X (y— yo)+2.[——-(’a}'”° —xo)2+2*——{’x§;y° —x)X

> 8
X(y‘_yo)ﬁ——ﬁxo—%g(y—. 0)2]_,_ +{ "J(xg. yo) .
X(x—x0)~+c~*o:_-‘£rl( — Xy '(y yu)+ +

. +~‘3—"~E‘i°1(y ' yo)“]+R,(f)

. I ra"+'f(xu+0(x-xu Yo+ &y — yon ot
Rl=Gvoil—  orm R
' 6“+'f(xo+0(x~x ). 80-+-8(5 — g
tet TR —5’0)&]]'
26-Mnco.n Ywgy :
fx y) = e :
DYHKUHSHHHT n=2 6yarau xonza (x, yo)—(O 1) HYKTa

atpopuaa Tehinop QopmysacHHH E3NHT.
n=2 yuays f(x, y) dyuxkuusunur Tefinop tbopuy.nacn

9=t 900+ 52 () 2 () 4
[ﬁf(xo,yo)

7K )
(x—xf 42 a,f;”j“ (£ —x0)X

+2

X {4 — yo)+ "‘;‘;y“’(y y»)’+R2(n
6ynanu: Papmanku, (0, l)-..l
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7/
i
. Ouan f(x, y) Gynguuspunr Xycycud xoCHAANAPHHH /Ba
yaaphuur (07 1) HykTanaru gufimazaapusu Tonamus: /
M0 1% sy 1t S

= ¥ — ¥ = =
Ox dx ye-.f-f’ ' dx - ‘I,e \li
. x -y L Lo .
A AP - (N | P
. =gt = g, ==,
Ly i(Lei) IR (O
axz ax y . ‘yz ’ ax2"‘ ,. A - L
&y '#i(iéﬁf);‘-‘_' ok Zaey
9xdy Gy \y ST Y Tpdey. T
2¢ - CEN L g BN £ a2 ) .
L = =T
7 AN A A
Hatuxana

fx, 9)= 1+ x4+ 38— g — D)+ Ry
Gynaan. By Gepuarau cpjux_ynﬂuuur' n=2 6yaran xoaza
(0, 1) myxkraparn Tedinop dhopmynacuaup.

27-mucon Yumby o

. o py=x S

ynxunanunr =3 .6yaranza (xp, #o)=(1, 1) nykra
arpopuna Tedaop dopmynacusu E3mur.

by xonza f(x, g) dynkuuanmur Tedgop dopmyaacu
KyfHaardua Gyaanu: S R

=l WGt =)
+ ili(%{x*_lx‘;)+;a%(y —yo))2f+$(§;{x “ xp)+

a 3 s
+5 U= 10 F+ R )

PyHruusiianr (1; 1) narn xafimata f(1, 1)=1. _
Onau f(x, y)=x’ PysKUNAHRKET XyCYCHA XOCHNARADHHHA

Ba ynapuuur (15 1) nykragarn _Knﬁ-uh‘rnépﬂuu'_"rp‘namus: :
_.;'-=¥x*"‘], __0{;: ”.-_—-.; 1,
O iy, LD o
N ay —__._-.xz"l_:mf, Ay -.-_-0" o

—=yly— 1) —E =0, -

B




\ 2 Y1) s
\.\\ . %;;=xyln2x, —‘?—{}52-—’1?0 | .
R
axga — (29— V¥~ gy — 1), 632;): .
af;f =Qx¥ 'lnx-}-yx’ '(lmc)2 af";yz” =0,
P gy, L1
Harnxana v "
f(xo yo) (x —xo)-l-

ok =Tt wo) +
| +~—ﬁ~t""0 y"’( —' o)+

O (xg, o) 8%f(xy, #5)
+ ‘;—I}_—"ﬂ_’—u_ (x— xo_)2 - 2_#( — XX Y~ Yo) +

3 2
8 } . &f( }
A

anxo yo) 6f(x¢. yO} Y

Ho)

X(y—yu)?+ ~‘—°~(y .ya)?']+R3(f')='
=1+-1(x~1)+0-(y—1)+-2‘,~10-(x—1)2+
2 0(x— 1 g~ 1)+ 0-(y— 1 Fl+510-(x— 1P +
3L (x— 1y — 1)43-0-(x— Iy — 1Y+
+0(y— 11+ RN=1 +(x— D+ (x—1Xy— D+

+5x— DAy — D)+ R |

" 6ynany. By Geprarad GYHRUHAHHHT Teﬁﬂop dopmyn acu,rulp

Mucon Ba macasanap
Kyiinaars GyHKOHANAPHHAT 2- TapTHOMH XyCycHA XoCH-
AajapH Ba 2- rapTnban nuqnpepeuuuamiapuuu TOMHHT:

72, f(x, y)=xy—
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73. f(x, y)=(x2--_|-_y2)3-' .
4. f(x, y)=x—3siny.

75. f(x, y)=%e’w.

76. f(x, y)=arctg xy.
3

7. f(x, y)=yNx.

78. f(x, y)=\2xy+y.

79. f(x, y)=sin {xy).

80. f(x, y)—(l+x)"’(l+y)"
81. f(x, y)=2 cos (y——).

82. fix, y=¢Iny+siny-nx.
83. f(x, y)=arcctg' (x+ 2y).

Kyfinaare QyHKUHANADHHHT KypcaTHarad Tapmﬁnarn
Xycyciil XOCHAaNapHHA TORHHI:

&*f
84. Kx, y)=y In (xy), - oy sl
- e
85. f(x, y)= arctg -, 62' o

P o

8.6:. f(x, y-)=xcos y:+ ysin x, o 2P0y" ay"*'

10
87. (v =221, L

x—y’ axboy
- - amtn
88, f(x, gy =(+ by T
8. f(x9) (¢ 4yt L1
89. f(x, y)=e* ey
flx, y)=€'sin y, Py -

Ky#ugaru q:yuxuua.rlapuuur KypcaTHarau Tapm6nam
aHhepeRLHaaN2 PHHH TOMHHT;

90. f(x, y)=x"+4°+3xy, &°f.

91. f(x, y)"'COS(lyz“l-yz) d&f.

92. f(x, y)=-e,

93. f(x, y)=In(x- y) d‘f

M. f(x, y)=e"y" d°}. :

95. f(x, y)=e" cos by, d'%}.

Ky#inaaru Mypakka6 QpyRKLHANAPHHHT HKKHHYY TapTAGHH
XYCYCHA XOCHAANapHWu XaMAa HKKMHYH Tap'mﬁ.nn nude-
PEHUMANAAPUHH TONUHT.
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- 86 F=Hx, y) x=au, y=>bv. _
97. F=f(x, y). x=u+v, y=u—~0
© 8. F=f(x, y), =2 ,y—wi e
99, F= f(x, ¥), x=ué y=ve", |
100. f{x y} x” x——, y-u v. . :
101. Yu6y = L |
Hx y)= —x2+2xy+3y 6 — 2y —4

QYHKUHAHHHT =3 6y.nrau xonga (~—2; 1) Hykra anotbuna
Te#nop q)opmynacuﬂu é3mur. o _ \
162. Ymo6y . .
Jhg)=

QYBKUHAHHAT n=23 6y.uraﬂ xonga {0 0)=ny~ra. atpoduaa
Tehinop popmyaacniin eal-mr ‘
103. Ywo6y -

fx, y)*-e sin j
quHKuHﬂHHHr n=3 Gyaran xo.nna (0 0) Hyma a'rpoqmna
Teitnop dopmyaacunu &3nur. '
104 Yuisy _ e
H(x; y)==cos x' OB Y
PYHKLUHAHURY n==3; 6y,nrau xonaa, (0 0) HYKTa anoq:mﬂa'
Teiinop Popmyaacunn &3unr. . .
105, Ymﬁy
K )=y

QYHKUHAHHHT n—2 6y.nrau Xoana (I 1) Hyma atpoduia
Tettnop . cpopmynacuuu €3WHr,

3.5 KVN Y3TAPYBYRAM wnxunﬂ_ﬂuur
“ 7 3KCTPEMYM KMAMATINAPH * o
%1y Xy o Xa). byHKRAR . 0wk M(MCR™). tyanampa
6epunrau 6y.nnf5 {x,,xg,. .x’,’,,)EM Oyacua.
7-tabpuo. Aedp (2,55 ... x!,’,,) uyrgrauuna wynéaﬁ
Us atpopu: _ d . -

i

Uo-—{(x,, x2, ey X )ERTp=
= \/‘2 (oY <6}“&M (8> 0)

#asHYy9. 6;§.acaxu, V(x., X3, .y Xm}E Us yeyn
ﬂxlr x?- -'i xm)'f.f(x;, Dy e m)

(R e

nov o
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6gaca, f(x1, %z, . x,,,)-qbykki;ak' (x',’,xg, ,xf,‘,) Hyr'auda
rakcumymea (Runumymea) - sea deﬁmadu, f(x',’,xg ,x?,,)

Kuasmar aca (X1, Xz, .., Xm) qbymcuuxuuue xaxcu.uyn
(nunuauyu) Kuilmare Oeidurads. ¥Yuu : i

f(xcl'v 23 ey x?n)"" méx )b;.{f(xl’ xz, m)}

Fpp o S}y

(f('x?, £,y )= mir {f(xn Xgi o ,xmi}

LITENE N 22 s

xao’u ﬁmeuaanaaa :
OYHKUHAHBET MAaKCHMYM B2 muuuuyuu yuyunﬁ HOM
BusaH YHHHT 3xcrpeny,uu AeAWTANM. -

28- M H Cc 0 s Ywby :
fx, .ra')=\(l—ﬂr2 g’

cIJyHKuHﬂHuur (0; 0) Hylc'ran,a Maxcuuyura apnmumuuu

kypcaTHrr. By oyukuwa M={(x, y)ER*x’+y2< 1} na
avukaanran (0; 0) Hykranuur

Us={(x, y)EREX*+ y* < 6} - (0<6<1)

arpoqmnn onafiaRK. PaBIanku, U.scM G?Jlanu
V(x, y)eUs yuyu

f(x, y]-—Vl—x?—y’Q =Ko, 0)

G6ynanu. Hemak, 6epn.nrau Pynxuns (0 0) wykraaa
MaKCHUMyMFa 3Ta Ba YHHHI MakCHMyM KuiiMaTe | ra resr.

4-TeopemMma. 'Arap_ f(x, xg, , Xm) ‘bysKuns (=,
X3y vy ) HYKTAAQZ SKCTPEMYMIA SPHUICA BA Wy HyKTaja

Ga'(jﬁ'a'gw‘ :12 - :x{‘ xycycui xocn.llanapra ora 6§aca,
nap :

(5, 23, o '
ﬁm;:_—'i=0ri=‘| 2,.ym silaﬂ."- .

¥ Xoaaa
29-muacoa Yuby o

fx. N=x-y

¢yaxnua (0; 0) HYKTIéIL_a axmpé,uymi‘a’ épu_mammn?_

15



" Paswanky, f(0; 0)=0. .
{0; 0) HyKkTaHuur

Us={{x, y)ER2f+y2<6} (0<6<1)

aTpothHHR onaliank. :

By atpodra. f(x, y)— f(O 0) afiipma ¥3 HLIOpAacHHH
caknalimagn. Macanad, koopansatranapu Gup xuJ awopany
Gyaran Hyktaaap ysysn Oy afiupma myc6ar, TYPAH XAA
HIIOPAJK HYKTanap yuyH Manguianp. lemak, Oepuaray
¢pyukuus (G; 0) HykTapa sKCTpeMyMra sra amac,

Haox. 29- MHCOANS KeATHPUATAH ByHKUUS

af af

Ta; = y. “a'; = X .
_);chyc_l_lift :gocn.ua.napra ara oj'm_u_ﬁ, 6;‘;(:': 0 =0,' aﬂ;:;o) ={)

6fnann. Ilemak, 4- Teopema IAPTAIPH IKCTPEMYM YUYH
3apypHii 6¥aN6, eTapAu 3MaCAUTHHH KypaMu3. -
~ 3-3chatma IOkopuaa keatnpanran 4- reapeMa Kyn
Y3rapyBuuid QYHKUHSHAHT OSKCTPEMYMTa 3SPHIUHLHHHUHT
aapypuit mapTaan udonaazinn.
30-mncoa Ywby

firg) = VE+s

dyukuns (0; 0) nykraga skcTpeMyMra ara 6¥aaanMu?
Pagianku,

(0, 0)=0.
(0: 0) nyxkTauuur
Us=l(x. DER* P+ 4" <8} 6 >0
a'rpoqmnu ONAANUK., ynna V(x ¥)€ Uo yuyH

fx, )=’ +4’ >0=(0,0)
éyuanu Jemax, Gepuaran QyHKURA (0 0) HYKTajlla MHHH-
MyMT'a SPHIIZ/AH Ba
min{f(x, #)}=0
ﬁyﬂa,ﬂ,ﬂ '
Kapanaérran f(x, y)= \}x”-{-y Pynruua (0; 0) nykra-
Aa Xycychi xocuaasapra sra smac (Kapanr, 3- Mucon).

4-3cpaarma, Kyn ?3rapynqu.ﬂu Kxn x2, oy Xm)
dyrKuun ounk M CR” TYnaaMuHHr: '
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1) 6apya xycycuil X0CHAANAPH HOTA aHAAHAXHIAH, ABHH
8 =90, ._@_0" i _o

6x, Ax, T axy,

TEHIJiaAMANapHH KaHOaTNaHTHpaNHTrat ‘HYKTaxapaa, T

2} xycycuil Xxocuaanaap Masxyad 6famaran Hyma.ﬁapﬂ.a
SKCTPEMYMIa 3PHUIIHILH MYMKHH.

Onataa f(xy, X2, ..., Xm) q)yHKuHﬂHHHr Gapua xycycuﬁ
XOCHAAA2PUHH HOATA ANNAHTHPALMUTANH Hylc'ranap my
QYHRUHAHHHT CTAYUOREP RYKTAAGPU AeARAanH.

5-Treopema, f(xt, x2 .., %) Oynxusn (x,,x;,,-..., :
£5,) ER™ nyxranmur Gupop Ua arpopnpa (6=>0) Gepn.u-
rag pa ymby WapTAAPHA Gaxapcuu:

1) f(x), x2, .0y X} Dynkuna Us na Gapua israpynlln.napn
6y iinua GHPHHUN BA NKKHHYH mprnﬁ.ln( ya.nyxcns xycycuﬁ
XOCHAAJApPTa 3ra; T o S

2) (8,43, x%) wykra f(x., xg, iy Xm) q)_ynx'mumuﬂr
CTAUHOHAD HYKTACH; L

. 3) woappuunentaapn
P a0y :
G¥aran . h

Q( EI >'_ 52» ey §m) = ;_. kz_'aagigf

KBAAPATHK .opMa MychaT (Manuit) -annKranran.

Y xoana f(x1, X .., Xu) GywKuns, (%) %31 o0y X3)
HYKTZA2 MHHEMYMra {MAKCHMYMCZ) SDHILAAM.

Arap kBaapaTak. opMa HWOPA caKAamaca, [ Gyuxuus
(x,,xg,. ,x,“,,) HYKTaa SKCTPeMyMra apammaunu

‘HMkkn ' yarapyBuniK quHKuHﬂ.nap YYYH ﬁy Teopema
Ky#naaruya 6ynaiu:

f(x y) @y“xu"ﬂ (x[;, y()) H)"KT&H“HF anoq)" L
U= 1(n DERN =2+ o=’ <8}, .

{8 >>0) pna Gepuaran Ba Oy arpodaa Gapua GHPHH'H, HKKRHIM
TAPTHOAH Y3AYKCH3  XYCYCHH XocHaadapura ara 6yacun.
{x;, 4;) AyKkTa f(x, ¥) DYHKUHAHHHE CTAUHOHAP HYKTACH
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o gy o Oy 80y _
T ax - . Ay

Py P ) azf("o» qu
A= @ T gy Ga = ay2

411022—"123‘0 Ba 4, >0

Gi.rlca, f(x, y) dyukuns (%o, yo) HyKTaxa Mnnnuyura.
SPHUIAAN,
L ZToArap

o a..aﬁ-'-aa;so' g <0
6¥xnca, f(x, ¥) d)ymmuu (xo, yo) nymana uaxcumymra
apsmaam. -

© 8% Arap -
St : a“a”—'ag,(()
0yaca, f(x, y). ¢ymmnu (xo, yo) nymana axCTpemymra
' ,spllmuaﬁml. :
4°. Arap

alla:?‘z ali"—‘o A

Gyaca, f(x, y) lbyllxmm A% 90) Hylcrana 3KCTpEMyMra
SPHIDWIOA XaM, IPHWMACAKRIN Xam MYMKHH. By «my6xaan>
X0 Kywumya’ TEKLINpRI Tanab KHAAgH:

31 MHCOM Ymby

Fxyy=x+¢ — 3ﬂxy (a=#0)

' qsynxunﬂﬂu sxcrpeuyura 'rexluupuur -
: ABBa.uo 6epn.rlrau cpyﬂxmmunur xycycuﬁ xocu.ﬂa.rla pHHH
TONAMH3: a .

Hxy) a0
—hx = 3).’2 3ay,

Wi ) g2
% 3y 3ax..

Y.napml HOJIra Teﬂmad _
{ 3 3ac——0
"3y’ —3ax= 0
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cHCcTeManaH Gepuarak quHRuHanHHr crauuonap HyKTauapn
(0, 0) xampna (a, 4) SKaHUHH TONAMH3.

Paamaﬂun 2
. Kxy) _ fxy) aﬂx.y)
L O TR

(a, a) HYKTana -

#*Ha.  3%a.a) Pfa.a)_ -
_ QII?Q—;Q=6a‘ a,2=—.8—y2~—.~= —3&, -—a—“i——ﬁa .
I et >0
1€z 1?— ¢ _
Gy.nanu o

Hemak, a>>0 za a,1>>0 6§au6, kKaparaérran tbyﬂxuua
. {a, @) ByKT2ana MHHEMYMra, g <0 Aa au<0 Gynnd PYHKUHA
(a @) RyKTana Makcimymra’ ’apmuann :
A0 Qrwykrana o e s L e
a,,an—al,=36 0 9ai— 9a’<0 )
6yau6, 6y HyKTaza erﬂxunﬁ- -sxmpemyura sp'ﬂﬁiﬁ'aﬁn'u.
R 2 MHCOM. Y1u6y
o o W=y x)2+(y+2)3
DYHKUHAHY 3KCTpeMyMra 'reluuupuur
PaBll.IaHKH i '
=2(x 4. —Fz(y,—xﬁ)+3(y+2)
0 T R T N o
{ 2(x y) Zo yms
2y x)+ Hy+2f = -0
Hemak, (— -2 —2) Gepunrau q:y}ll(l.ll-lﬂl-mﬂl‘ (:Tauuouap
HYKTaCH.

PYRKIUHARUNT HKKAHUH -rapm&:m xocmanapnﬂuur C'rauu-
OHAp HYKTaAark KWHMatAaph .

P —2, —2
ay=SH=BD) o
c o df(—2, ~2)
3 at'z—"_“—a‘g;_— —2,
a%(—2, —2
. = o

6yub,
' auan_“?z:") :
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6¥aaan. Hemak, «iy6xann» xod. by xon1a sKeTpeMyMHMNT
6.op.-iymumun aHHKJaUNl YYyH KyHHAArH4Ya TeRWMPHIG
yrrasuauium kepak. Crannonap (—2; —2) HYKTaJaH jTyBuH
y=2Xx TYrpd 4YM3MK HyKTajsapusu Kapaiimus, DBy Tyrps
YH3HKAA 6epm1raﬂ byaxnLs

Foo g, =) =(y— y P+ (y 4+ 2P = (y + 2)°

KypuHumra sra 6yau6, y<< —2 na ¢(y)<<0, y=> —2 na sca
P(y)y>0 O6ynagn. Bepraran dyHkuns (—-2; —2) hyKra
atpoduna xam Mycbar, Xxam Manduii KunitmaTaapra. sra
6yarananrn caGabnu y Wy HyKTapa sxcrpeuymra Ipuml-
Maiag.

33-mucon Ywly

fx, y)=2"~y"+24°
bynkunanuar D={(x, yER**+ < a’} Tynnamua sHr.
KAaTTa BA 3HT KHUMK KHAMATAApHHH TOMHHE,
Bepunras GpyHKIHAHHHT CTanHAOHAD Hymanapuﬂn TONa-
MH3! _
_f_f(»"-!r‘)_ 6:’(1;9’)__ X o
P =2x, Ty : — . 2y . |
Hemak, (0; 0) Hykra QyRKUMSHHHT CTALKHOHAP HYKTacH
7Kad. By AyKtana Gepuiaran ¢yHKum=1HHHr Kuﬁmam

f0, 0)=24’
Gynanm. ' B
BHLLH fix, y) e y2+2a (bym(uHﬂHHDHHHr qerapacu
{*+y*=a } afnadaja xapauuus ByHaa
Cty—a® = Y= + o’ —
B4

fio, py=Flx, £ o’ —~ 2 )y=x2—(a -—x2)+2a =2¢"4a°
6Ynapu. By f,=2x>+a* dyukuuanuur [—a, @] par# HT
KATTA XAMAA 3UT KUYHK KKAMATHAPHHH TONAMK3:

fi=4x, 4x=0= x=0.

fx==0=2 0—!—(12—"‘02
fe=2+4a® dyukussHHHT [—a al cemeHTHuHr YeTKA
nykranapunaru kKuitmata 2-a°+ a’=23q” 6yaaan.

Nemax, f(x, g) DYHKIUMR SHT KHUMK KHAMATY 4, 341 KaTTa
KnliMaTH 3ca 3a ﬁynaxm bowKkava aifrranaa 6epuaran f{x,
y; GYHKUHAHANT D TYnAam HETapaCHAArH SHI KHUHK KHAMAaTH
a’, sur karra KuitMaty aca 3a® 6yaanu. By KHAMATAAPHH f(x,
y) GyHKURARMAT CTaMOHap HyKTanard Kuhmatu (f(0, 0)=
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=24") Gunad conMwuTHPHG, Gepuiran  PyHKUMIHAHT
D Tyl‘lJlaMJlal"H 3HT KaTTa KuAMatn 3a?, sHr KHa9HK KHAMATH
sca @ Gynnmnnu TONAMHAS,

- Mucoa Ba Macaaanap

Kyfinnarn GyHkunanapHu 3KCTPEMyMra TEKIIHPHHE:

106. f(x, y)— ,vc—}—xy-{-g.r2 6x—9y. -
167, fix, y)-?xy —2x—4y. _
108, f(x, yy=1x: g—" 3
e
111, f(x, g)—xg f—l—ga
12 f(x, y)=x"+y¢' +2xy —8x+48y.

1. f(x, g)=xy+ 20420 (x>0, y>0).

4. fxy)=1— 2+

15, fxg)=02+g)\/e".

186, flxy)=e"""5—2x+y).

7. f(£ y)=e"" #(x2 %) S
118, f(x, y)=xy In(x*+4°).

19. fix, y)_x+y+4smx siny.’

_120 f(xy)~x8”+”'“” o
121. f(x, y)~1-(xa—2)5 yeo
122 f(x, yy=e""" ’(ax2+by2).

Kyfinaard dydruHaaapHudar kypcatwirad D t{nnamaa
3HI KATTA Ba 3HI KHYRK KHAMaTAapHHH TONHHT.
123. f(x Yyy=x-—24—3.
={(x, Y)ERLOCx<C 1,0y 1,0<Sx+y<< 1)
124. f(x y)—l+x+ y.
X y)ER x>0, y:>0 x+y< 1}
125. f(x, y)-— I3y x 18y —
{{x YER%: 0<x< 10<y< 1.
126. f(x, y)——_x — .
D={(x, PR >+ << 1),
127, f(x, y)=sinx+sing+ sin{x 4 y).

D={(x, Y)ER:0<x< 3, 0<y< 3}

128, f(x y)—x2+y .
6—527 . 81'



'D={(x, y)cR?: ‘2+’*_1 dzb<al
129. f(x, y)#(x—yz)aw./(xf—l Y.

' D={(x, ER2:y2gxg 2}.
130. f(x, y)= | —*—¢"

D={(x, y)ER™: x2+y’< 1}.

-

4-§. OLIKOPMAC ¢¥HKuuaJ|AP ;

1°. x Ba gy yarapysqunapnuﬂr F(x ) cbyuxuﬁﬂcn yuyH
yuby :

Fix, g)=0

TeHrnamara ara 6yaafinnkg. Sunn x ?3rapy3qnuuur Kufimata-
puiaH H6opaT WyRAAR X . TynAaMHH KapaRJQHKKH, 6y
“TynaaMaad oJHAran xap Gup kuiiMaTia F(x, y)=0Tenrnama
{y ra HucGaTaH TEHIAaMA) ArOHZA €YHMIa 3Ta GYACHH. , .

X TYnaaMpad UXTEEPUR X COHHM OMiuS, Oy CoHra, F(x y)— :
=0 TeHrIaMaHHUHT irOHA eIHME GYAICaH ¥ COHHH MOC KJMHA.
Haruxana X Tynnamnay. oaHErag, Xxap G6up x ra 0KopHAa
KJpcaTHAraK KOWAAra KYpa GUTTA § MOC KyAnnus, GynxuHa
xgena  6yaanu, Qnataa OyHaah, aHAKRAHP2H . QYHKUHS
;OII.IKO[JMB.C Kyl}.ﬂﬂﬂﬂlﬂ, tf;e:;:-u.nrahgr xbynxuna (ommpmac
tbym&mm) neﬁa.nanu o DR

r—v y F(x, y)-O

' KaOH GeJimnanaJiu .
34 M HC oA Yiusy

F(x y)*yv =1 —2*0

TEHTAIAMA ¢ HH X HHMC omxopmac Q)yuxm{ﬂ(:ﬂ KH.ﬂHﬁ
- AHMKJAHOHMH?

x Jarapypuununr X = R\{x€R: —lgxg I}Tynnaunan_
OJIHHraH xap GHp KuAmaTHra y j‘rarapynqunuﬂr

2 s
Bl

KHAMATH MOC KYHHACA, YHEA,. p'an__;uauxﬂ,

Flx, g)=F(t, — 2y ot \ [P — 1 = 2=0
LY X Tort Sy -
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Gyaanm. J.].euax, xapaaaerran Teu rAaMa owxopuac cpyumum

'\/*1

] x—b-y_

HY aHHKARaAOH. :
35- MECOJ. Ymﬁy

F(x ¥= x———y—}——smy—ﬁ

TEHraMa OMIKOPMA(, QYHKUHARA, auumaﬁnnun?
Bepnnran TEHTTAMaHH

: l

y—-—Lsmy |
KyprEMmINA e31-16 onamls Arap

'v(y) y——sm Y

.neﬁmlca, paamaﬂxu, Oy ¢yuxuuﬁ (—oo +oo) LH!
auulwaul‘aﬂ yaayxcna Ba N

'(y)— 1 ——cosybﬁ

xacnﬂara ’ra. Yﬂna q;(y) HHHP uon‘o*roh.'mmnau x._.qv(ﬁ
'd)ylllmm{ra HHcOaTaf TECKapH Y=ty (x") q&yﬂxunﬁ MABXKYL
- Oynanu. eI X ysrapynquuuur {— 0o, '} o0 ) nan onBRTaAH
Xap 6up K.uﬁma'mra =9 (,x\) HH. MoC kyamnr3, Hatuxana,
x=¢(y) Ba y=p~'(x) axannnu #bTRGOpra oNHG, F(x, y)—-

= F(x, cp"(x))-—x—y-l— S sin y=x—(y——.-—sm y)=

—-x——x—-O Gj?;mmunn Tonamua Jemax, Gepuaran Tenr-

NaMa ¥ HK x HHHT omxopuac q:yﬂnnmtca cnq;a'runa AHHK-
nafgM. . .
3 6 MHuCO n. Vmﬁy

F(x y) x’+y’—lny 0 (y>0) '
TeHTNaMa OWKOPMAc GYHKURAHK aHAKAARAHNMHA?
¥ —Iny aﬁupua Xap ROHM Myc6aT GyAanu:

y 2 — Ing>0.

U.ly cababau x ysrapynqnunur (——- o, + o) paru xels 6up
KuHMaTHIa . _ :
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TeHTAWK Gaxapunmafian. BunoGapun, Gepuaran Tesraama
ouikopMac GYKHUHAHA aHHKAIMARAN.

6-TeopeMa. F(x, y) dynkuns (xo, yo) € R® HykTanmnr
6npop Us, s((x0, o)) ={(% 9) ER 1 xo—h<x<x0+h, yo—
—k<Zy<<yot+k !f h>0, k>0) arpotlm,ua ﬁepn.urau Ba
y Kyiluparn map‘r.llapun Gaxapouw:

1) U, 2((x0, H0)) Ba Yy3NYKCH3;

2) x ysrapysumnunr (xo— A, X0+ h) opanankpan oNHHraH
xap Gup Tafinn xuiimaTtaza y ysrapynqnuunr GyHKURACH
cadaTapa Jeyeuw; .

3) F(xo, y0)=0.

Y xoapa (xg, o) MYKTaHMHT myHJl.ai'l

U.-’.((xu, yo)) {(x, y)ER*: Xo—8<<x<xo+8, yo—s<
_ <y<ygote) o
arpotlm (0<8<Ch, D<<e<Ck) TONHAANNKH,

1) Va€ (xp—8, 20+ 6) yuyH F(x, #)=0 Tenraama sroua
Y eunMra (yE(yo—=, yn + e) 3ra, AHW F(x, y) 0 fenr.uaua
€paamuna :

x—»y F(x, y) 0

OMKOPMAC KYpHHHIAATH HyHKUMS:: annmaua,u,u
2) x=x GYaranga yura Moc xedrak y=—go 6§nam|, _
3) omkopMac uiiplmmun,a AHHKAABFAR o0

_ . - ¥y:F(x, )=0 :
' qumnula (xur-ﬁ xq-}- d) opasukna. yanyxcns 6¥aann.
7-teopena F(x, y) dynkuns (xo, yo) ER Hyu:ranuur
6npop atpodn U(xy, yo)aa auwxaanran 6yané xyimparw
HIAPTAAPHH KAHOATJAAHTHPCHMH:
A° F(x, 4) Unan map'ra Y3AYKCH3 - nud)qsepeuuuan.na-
nysun (n=1.2,.
' 2°, F(xo, yo) =0, - O
8°. Fy(xv, yo) 0. D
¥ xoapa wynmah f— U(xo, go) atpod Ba By-arpodara f(x)
Gynkuna masxya 6¥ané,

(I=LX1I; L.={xcR:1x— x| <da},
Iy= {yER lg— yoi{ﬁ}) _
mmwpuﬁ (x, y)El Jlap.ua _ _' .
) F(x, g)= 0 <= y= f(x)
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2} f(x) dynmxunm I.. na n-mapra ysaykcus andde-
peHuHannanyByn Ba 1-TapTHGAN XOCHAZ YuYH

. o f‘;.(x,f(x))
PO == 5 et
TEHTIHK ﬁpuunu'ﬁ'yuann

37 -MHCcOJM. Yuby

F(x, y)= e“+y$mx—-x3+7 =0

Tenraama (2,0) HyKTaHHHT aTpodHAA ¥ HU- X HHHE omxopuac
dyrKuusch cudaTHaa annmaunuun? . _
Bepuaran .

F(x, y)-;-e’+y sin x—x34+7

GYHKIUMAHA 7- TEOPEMAHWHT IHAPTHHH oamapnmnun €KH
GaXxapMac/THIHAH TeKIIHPaMH3.

Pasmanku, F(%, y) GyHKkuna R® Tyniamaa aiHKAaHran - _
Ba yaaykcws. BuwoGapun, y (2,0) uykranwwnr HXTHEDHH
arpodn Uy, ((2,0)) na yanykeus. (A>>0, k>0).

F(x, ¥) bydHKunaHukr xycycuﬁ xocunanapnnn TONAMKI;

OF;’;‘ ¥) -ai{e’+y sin x— x"+?)~—y cos x— 3¢,
3F(x, y) —_ a , o .
3y —7_{( +ysinx A_”-I-?)—e'-l-sm X,
lemak, F(x, ¥) $yHKumaHWHr xycycuh XocHaanrapu
%. "Ty Aap Rs Tynaamaa, xymaagan U, «{(2,0)) na
yanykcus. Cyur -
a!g:o) &'+ sin xI r =1 +sin 2=/=0
=0
Ba HuxosT,
FRO =&+ ysinx— 47| yaz =0
y=0
6ynazn.

- Hynpait Kuauo, L ‘
Flx, py=e'+ysinx—x*47

dynxuun 7- reopemanusr Gapua WapTAapHHH 6amapmuunn_
anugaandk, Ly ca6a6auw 7-treopemara kijpa

85



Fix, y)—e"+y$nx x3+7 =0

Teurnama (2,0) HyKTanunr aTPoduAa J HU X HHHT omxopnac :
dyHkuuAcH cudpaTHAA anHKAafNH: )

x>y F(x, y)=0 |
By QyHKuMAa yanyKcH3 XaMaa YHHHT XOCHNACH

oF

§=— dx ycosx-—3x2

T eF o Mg
dy .

Oynaan. B
38-MHCOJ1 Vu:ﬁy '

Flx, y)=ye*—xiny—1=0

Terrsiama (0,1) HykTanudr atpod#aa y 8a x HUHE OWKOPMAC
DYRKUHACH CHpATHAA AHHKAARIHMH?

F(x. y) ¢ynkuns D={(x, 7)€R*:y>>0} 1ynaamaa
aHukAauran Ba  y3aAykcHs. Kywmaanam (0,1) vyKrawuer
U“((Ol}) arpoqm,aa (O<h<:l 0<Ck) ys.nykcua yHHHl"
Xycycui xocu.naaapﬂ C '

ey 5’)r=—-{ye"-r—jx-ln y—=ye*—lny, |
P ’ I
6F(x y) £ e ] Y= _x |

Urt(0,1)) na ya.nyxcka Ba ' ' l

AF(0,1) i
oy ==yl =120 ‘

p=1
'Gynanﬂ
Pyaxunauuur (0,1} Hymanam x.nﬁua’m

FO.1)=ye* —x in Y= 1mo =0

.yl
Gynann,

Nemax, F(x, Y).PYHKUHA 7- TeOpeMaKuur 6apqa wapraa-
punn Gaxapaau. Wy Teopemara kypa

F(x y)= ye‘--xlny—l-—o _
tenrnama (0,1) uyKragmnr a'fpoq;ua
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Xy F(x ¥)=0

ouncopmac ququﬁaHn gHUKAARNH, :
by dynknns yanyncus B& ymmr xocu,nacu _

or
 dx ye—iny
y=— ="
£ e
oy Sy

Gynann. o o
39-Mucoa. Arap Flx, y) QyHKUMA yanyKews HKKAHUM
TAPTHOMH -

OFlr,y) aF(xy) Fix,y)

a2 "7 dxdy ° g2
XYCYCHH XocHhanapra sra Byaca,
Rz, y)=0

Tenr.uana epﬂ,aMHna aﬁumaﬂran
o Cx—ys Fx, y} 0

omxopmac q)ynxunﬂunur anunqu Xa Mna ummuqn Tap'ra'ﬁnu;
XOCHAAN2PHHH TOMHHS. :

Fx, y)=0 un ‘Audpepenunannatc

aF aF
85" fy.

y=0 - _ - (1)
Gyauwnun ronamus. By Tenranknan 3ca -

Gy IHIIH Keau6 qmtazm ‘ o
IOkopuaaru (1) MYHOCAGaTHU siHa Oup mapTa nucpcpe-
PeHuHaAnalMK3;

AR
| +—Ly =0..

LA !-{,,‘,,{..;__Q [RINLA TET L LRI ST



PabBuraugm,

¥( ) alel i :gy ’
E( ) 6y6x dj; r

lUlyngait KHAuG, K_yii.unaru TEHTJTHKKA KeAaMH3:

" 6”F 3°F v
ax2+ax6y +[6y6x 5y2 ]

P 6F .
J;24*2 6xay + H’2+

KefiyHry TeHraHKRaH sca

FF | F
G2y +
n_ o @r&y
. - . ay

Gyauwn Kean6 YuKaIH, By TeHrankaa ¢ HHHT yphara ymmr
KHAMATHHH Kyﬁcax ynna
o oF o _(ﬁ)ﬂ--aff- (2L); OF .
. Ox By xby .\ By ; -5y2

(E)zaxz_ -
dy

Gynaau,
2°, UKKn

=Fux, y, 1, 0), Fom=Folx, 4, 1, 0},
‘bynxumnanap (%o, Yo, Ho, vo}€ R* HyxTaunur Gupop

Uptoie =401, 9. 4, 0)ER 10— M << x<< X0+ h1. go~hy <<
. <Lyg<yothz to—Ri<<u<uo+k, Uo--k2<v<
< vp-+ko} !

arpopuna (M >0, he >0, k1 >0, kg::-O) Gepuaran 6JacHE,
Yuby . _

Fl =Fl(x’ Y. u, U)=’0,
Fo=Fyx, 4, u, v)=0 (2)
TEH[/IAMAaJap CHCTEMAcHHAH Kapaiark.
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8-teopema, Fi(x, y u v)sa Fux, y, u, v) pynxuun-
Aap KyAnparn waprrapau Gaxapcun:

1) Upsps, { (%0, Yo, to, Vo)) Ra yanyKcus;

2) Uypan((%0, o, w0, v0)} Aa Gapuya xycycHit XocHia-
Aapra sra Ba yalyKCH3;

3) xycycuit xocuaasapHuusr (xo, Yo, o, Vo) MYKTAAarH
KHAMATAAPKAAH TY3WATAH YywWly JeTepMHHAHTH HOJAZaH
dapran:

aF, oF,
du dv X
I aF, aF; *0;

du _ ov
4) (%o, o, tio, Do) HyXTAAA
F(x0, g0, o, v0)="0,
Faxo, go, uo, v0) =0.
Y xoana (%o, Yo, Wo, Vo) MYKTAHHAI WYHARH _
Ua,a,a,e,((xo. Yo o, vo)) arpodu (0< &<k, 0<8z< ho,

0<<e <<k 0< s. < Ry, 0 <ez3< k) Tonmaaankn, 6y aTpod-
aa
1) (2) Tenraamanap cucremacn omxopuac KY pnmmmam :

n= i'(xs ¥, fﬁ(x, y))’ v= f2(x’ yj
byHKuuANAPHE anHKAa#aY;
2) (xo, o) HYKTaAa; yHra moc xe.nannrau HYKTa
uo=F1((Xo, Yo}, fo(x0, H0)), Vo= fo(x0, Y0)

OVaaan;
3) cowxopmac xypmitmiEAa aknkAanran f| 8a fz pynkins-
aap .

{(x, 9) CR*:x0— 8 << x << %0+ 81, y6~62<y<yu+6z}

TYNJaMAA Y3NYKCH3 Ba Gapua yan YKCH3 Xycychil XocHAanapea
ara 6¥aanmn.
40 MHCOJM. b’mﬁy

xy—i—uv-i
X0—gu=3.
cicrema (1;— I; 1;2) vykKrauuur a’rpoqmna omxopmac
byHxunanapuu aBKAARAHMH?
By xonpa N
Fix, g, u, v)=xy+uv—1,
- Falx g, 4, vy=xv—gu—3
Gynann. 89



EPaBmamm Gy. dynkuuanap (1; — 1; 1,2) HYKTapHH]

anotbnna y3AYKCH3 XaMaa Gapya | C ey
OF, _ OF,  aF _ aF, . | '
-_T—y,, 3y =X, o =y, —— K —--u, _:
. 8F, aF, Fy . aF o
R IR " " 5” =X
XYCYCHA XOCHAANAp XaM ysnykchsawp. .. . %
{1; — 1;i; 2) wykrana T
aF, aF,
cew o em |oywapl . :
B ETHICT
du dv :
Xamaa
F;(l ] ) 2) 0,
Fa2(1,~1,1,2)=0
ﬁy.nanu Hemak, 8- 'reepemara Kypa
Jxy+tup=1,
XU —yu=3 E

CHCTEMA & Ba .U IAPHE. X, Y yarapyaliunapﬂﬂnr GYHKUMACK
cHpaTHRA annmaﬁnu Bepuaran TeHrnaMastap CHCTEMaCHHY
4 Ba v aapra HacGaTaH ayHb TOnAMHU3:

i TR
[ v R ¥ ohny -

sl. - .:' - R . r') i R
-—3+ V9+4xy 4.:2_:;

=, T . Eonl TR

R 2y

B

2y(l——_xy) .
34 VopargadS

_ Mucoa Ba macajanap .
- Ky#uRary Teurnamanap K}'{pcamnran HyKTa’' anoqmna
ouucopmao DYHRUHAHN AHAKAARAHMU?. :

131. F(x, i) =x*4 xy+ ¢*—3=0, (L;1).

182 F(x, y)=(x =Yz +y-1)=0, (10) -
133.F(x, 1) =2+ §° — Baxy =0, (aVi, a{)
134, F(x, y)=x(2 + y)— a(x"—y) (00)



Ky#uzgaru Teﬂrnauanap cucreuaeu omxopuac tpy]mqun-
NapHH aHHKAaRAHMH? .

135. '{x+y__—u+_‘,”

xy-{_—yv=_l.'
136, {‘-‘“"‘9”-“4’
yu—o=0.

137. {”’_-” 4o,

ysinu—xsinv=0.

Kyfnaaru owkopmac: Kypuunuula 6epunrau GyHKUHA-
JNAPHKHT GHPUHYM Ba: UEKHHYH T&pTHﬁJlH xocunaaapnnn
TOTIHHT; .

138, Flx, y)=x—y+lnyg=0.

139. F(x, y)—x2—2xy-|-f—|-x+y——2 0.

140. Flx, ))=1—gy4- 4y =

141, F(x, y)—xez*' Inx _8=0.

142, F(x, y)=e'tax‘e™¥—2bx=0.

143. F(x, y}—in———-———w arctgZ=o.

144. F(x, y)= x”lny ~4fIn x=0,
145. Fx, g)=14 xy—In{e™ 4 ¢=*)=0.

" 146. F(x, y)—ln’\/x’+y —a aaro::tg—iL (aq‘:O)

XIV 606

®YHKLLHOHAJ KETMA-KETJIHKJIAP BA KATOPJIAP
1-§. SYHKILHOHAN KETMA-KETJIHK BA I(,AT()PJIAPHHHI‘
AKHHJAMYBYHJIHFH

®apas KHIaHAHK, Xap - GHp HaTypan n€N coura
X r¥anamaa aHHKAa Hran f{x) PYHKUHA MoC KeACKH. ¥ Xonaa

f|(1) f2(x)r B iﬂ(x)’

KeTMa-KeTAHK XOCHA GJaub, 6y KeTMa-KeTaux Pyrxyuonas
KeTMa-KeTaux Actinaann. OynKuHOHAN KeTMa-KeTAHK {fx)},
YHHHP YMYMHEH XaaM 3ca fJ{x) kd6n GearuaHajH. 5

' Vi

I-Mmncoan. ¢—xap OHp HaTypaa n coHra Sif—— .

OYHKIHSTHH MOC KVioBYH axc.namnpm.u EfAcHH:

.\('

Q- Sl[}T.
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By akcaautupHiugan

“sin —-\-[-_x—, sin—i—i,....sinjx—,..,
1 n n

GYHKUHOHAA KeTMA-KeTAHK XocHA GVaagn. ¥ [0, 4 oo) g
Gepunran 6Yaunb, ymymuit xaau f(x)= s_in~rx Gynann.
2-MHCON. ¢ — Xap OHp Hatypan n CoHra nx{l—.
GQYHKUHAHY MOC KYIOBYH AKCAAHTHPHIO OYACKH:
o ' pia—nx{t —x).
By xonpa - o
1 —x),2x(1 ~x),..., {1 —x),...
YHKUHOHAN KETMa-KeTAHK XocHa Gynanu. Kerma-ketauk X =
=R na Gepunran G6YauG, yHuHT ymymadi Xany
f,._(x)= ny (1l —x)
6yaann. X Tj’mnauna_{f,(x)}: o
. fl(x)' f?(x), fS(x)’"t, fﬂ(x)!"' .
OYHKUHOHAN KeTMa-KeTAMK Oepuaran 63an6, xo€ X 6acur
t-tranpud.Azap {fx0)} connap kerma-cerauzu axun
aawysuu (ysogaauyeun) 6gaca, {fx)} pynkguonan kerna
KETAUK Xo HYKTAAN AKURAGUY L (Y30Krawmyeyu) delurads
Xo HYK TG 300 B PYNKYHOHGA KETHG-KETAUKHUNE STKUNAGLILL
(ysoxaawum) nykracu deduradu. _ _
{f{(x)} dynxunOHAN KETMA-KETAHKHHHF Gapya AKHHAA
IIHII HYKTAJAapuaad ubopaT TYRAAM KeTMA-KeTAUKHIN

sKkusaguns coxacu peiunasn. {fLx)) dyuarunonan xerma
KeTAHKHHHT AKHHAAWIHIO COXACH M b3 aHHKAAHTaH }’ll.lﬁy

frx—lim f(x)  (x€M)
dyuxund, {f{x)} KeTMa-KeTAHKUUNT AUMUT PynKyuacy fedn
Jaann. Nemax, o '
lim f6x)=f(x) o (xEM
3-mMucoan. Yuty . '
: f,(x)=ri sin%

DYHKLUHOHAT KEeTMA-KeTAHKHHHT NHMHT QYHKUHACHHH TONHH

u L



by ¢yHKkuHOHan Kerma-KeTAHK X=[0, +00) Aa Ge-
pHATAH. YHHHI TUMHT GYHKLHACH

)= lim f,(0)=lim n sin-E = 1 \,; N
Gyaanu. | "
4-MmHCON, Kyﬁnﬂam o
)=

PyHKUHOHAN KeTMa- KeTJHKHHHT JHMHT Gy HKUHACHHY TONHHT.

By ¢ywrumonan kerMma-ketank X=(— oo, +oo) na

aHHKanraH. PasinaHkuy, '
Vx€(l, 4 oo0) na Jim [ (x)=lim x*=+ oo,

ﬂ—bm

VxE(—l 1) ﬂ.ahm f,,{x).— lim x"=0,

n = &

x=1 na hm f,,{l)— lim 1"=1

ﬂ*ﬂ)
Wanb, VE(~— oo, —l] Aa f,{x)—x" q)yHKuHOHa.ﬂ KeTMa:
(eTAHKHHHP NHMHTH MaBKyl sMac. - HdeMmak, fdx)=x"
PYHKUHOHAN KeTMA-KeTIMKHHHL AKHHAAWHI COXAacH M—
=(~1,1], aumur cpynxurlacu aca.

B i(‘x);{(_} arap I<x<<l 6}'-"“3

YyarapH. : o
5- MHECOA. Yu.iﬁy R R H Rt EP I

f,,(xj ——( ;;",, )”‘”f”

pyﬂxuuonan KeTMa:KEeTIHKHHHT JUMHT GYHKUHACHHH TOMHHT
By keTMa-keTnHKHHHT AHMUT QyHKUMACH Kylumparyw:
‘onnnanﬂ

L x-l-.;:' 2(x+r!]_“_ . xi4n I 2(1'+ﬂ) !
m f“m ,!L“L Errey ,.w(""2 +n_l') =
. x4 [ x)
e (=) \ 2y
_ELH:O(]_F 2x+n) ' *

. . . X
T XN T —
= lim (l— ) L

T o 2x+_n
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_[[euaK. JmuuT tpyuxuua : S
fx)=e" ’ 3
 Gyaaza,

6-mucon. Ymﬁy

Hdn= n“(\/_ wf‘) (x>>0)

: q;ynxu.nouan KeTMa- xemuxnuﬂrnnum tpyuxunﬂcnnn TONHHI

. F(x)-— h-m f,,(x)= llm n’(-y\(-_-—— V’— )=.

[] [] 1 l
= lim n%{x" —x'*‘)——lnmnx"*'(x" [T
. i .
) 2 R, n2+.|! :
PR -t __
—.!1.":,,2+,, i et

+n

. Hemak, [x)=Inx.

2§ SYHKIOWAN KETMA-KETRKHAHT TEKWC
AKHHAAWYBYHAUTH

buop 208~
. o hl(x) fz(x), -

'cpym{uuona.u ‘KeTMa-KeTaHK Gepuaran: 6?.111!6 M 3ca 6
. QYHKUHOHAN KeTMa-KETAHKHHHF AKHHAALIHUI coxacu Ba f(x
- ANMHT PYARKUHACH GFJCHH! . :

tmo—fG) e

2-ravpud. Acap Ve >0 con orunzanda xam wynoa,
m€N ronurcaku, uxruépud n>ng yaym 6up dgna J;anm
xEM sap yuyn

Ifu(x)-'-f(x)l <
renacussux bamapuaca, {f{x)} Pynayuonar xerma-kerau.
M rgnranda [{x) 2a rexuc axunsrauadu (yncyquonar xerna
.KeTAUK TeKuc axunaawyeuu) deduredu.
Hemax, 6y xonfa Taspudaaru kg HATYPaR CON tpaxa-r el r
Gorauk 6?.11116 x aapra Gomux Ginnannn "
. M



Aeap xap 6up e >0 yuyn xausa x rap guyn yuyuud no
TONHW MYMKHH Oysamaca, sbHH VnEN oaukravza xax
wyndail ey 8a xo€M ronuscaxu, _

| X0} — (o)l <e

renzcuzauk 6axapuinaca, {f4x)} pynxyuonar kermakeraux
M rgnramda f(x) 2a norexuc sxunrawadu dedusradu,

By xonpa no Hatypas con & ra GorJauk GyARWH Guran
Gupra kapanaérran x ra xaMm Gorank Gynaau.

{f{x)} dyHKuUMOHAX "KeTMa-KeTAHKHAHT f(x) ra Teknc
AKKHA AW YBYHIHIH - )

%D (remy

KaGH OearunaHanH. : T
7-Mucon, Ymby = K

 flp = Snm

PYHKUHOHAN KeTMA-KeTAHKHH M =(='65, ‘4 oo) 13" TeKHe
AKHHAAIYBYMANTHHH K§pCaTHNr.

By ketma-keTAHKHAKS numuT DyHERACH T

o MEE T e s e
foy=lim =2 —0 ., .
. . A= n s A n L .

64446, y M=(— co 440} A2 SKAHAAWYBUH GyAanH.

3NAN  AKHEAAWHE XAPBKTEPHHH aHHKNAAMA3. Ve ;_‘>;0

coH onMAraHRa " XaM T, =[%] nefiwica, yHia Gapua.

n>>no Ba YXEM yuyn

|.f,'.(X)—f(x‘)] = Ii":'ﬂ',_..(” = Sinnnxig %*{-‘a nOLl <&

sin nx

6ynanu. KOxopunary ratpudra Gueoan Fdx)=
Ma-KeTAKK AHMHT PyHKRuMA f(x)=0 ra TeKHC AKAHA AL A H;

FE0 (re(— o0, + ).

. (IOkopuna afraarannapnas KYPHHATHKH, fg HaTypan cod -
Adakart e raruna Goraux; no=[—;].)'. o )
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8- m B coan Yuby _
fx)= e << )

DYHKUKOHAN KeTMA-KEeTAHKHH TeKHC SAKHHAAUIYBUHAHKKA

TeKIIHPHHT.
ABpanc Gy EKeTMA KETARKHHHr JAWMHT (GYHKUHACHHH

TOIMAMH3:

f(x)-—-:hm f,,(x)— l:m 1+ +x =X.

Anan f{x} KeTMa-KeTJHKHHEL JBHMMT QYHKUHA f(x)=
=X ra #KHHAAMIMU XapAKTePHHH aHHUKAAAMH3.. Ve>0
couiy (e<<1) onn6, ny vatypan cod cudartusa

oo -]

HU ONCcaK, yHAa Va >y, .roe[O l] YUYH

ol -+ xo) |

lf,.(xo)—~f(xo)| =1 +,,_j_; — %l = <
£ 1+ xp)
ém‘“

6ynand. IOKopsna fo AH ONHHHIIHAAH YHHHT & Fd Ba Xp
HyKTara GOFRHKJAHLH Kj’fp'uuanu' BHpox, 115 2e6

Ry = max n, = max [{I+x)(— — l)]

o]

oauvca, yaaa Va>>ne Ba Vx€[0,1] yuyn .
) —fol<e

TEHrCH3AYK Gaxkapuaaan, By 5ca GepHaran KeTMa-KeTNHKHHHT
M=[0,1} na AHMHT OYHKUHAra TeKAC SKHHAALWHALIHHH

" GHAZMpaam.

S-MmucoN K,yﬁnﬂ,arn
—— O |

_ fn( ) l+n2x2 r ( === )
DYHKIHOHANT KeTMA-KeTJAHKHH TeKHC SKHHAALYBYHAHKKA
TEKUIKPUHL.

-
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By KeTMa-KeTJAWKHHHT JHMHT QYHKUHACH
nx

f(x)— hm f,,(x)_ llmmw=

6¥napu.

DHAH GepuaraH KeTMa-KeTAHKHHHr JAMMHT GYHKUHA
f(x)=0 ra AkHHAAIHW XapaKTepuHd aAHHKIAHMH3. Ve >
>0 coH oaHHraHga xaM ng HaTypad cod cudaTHia

1
ny =[] tx#0)
OMHHCa, yHAa Vi >ng yuyH '

)= )l = | s —0 =

nx 1
=TilE m S {no+1)x(‘°‘

6Ynanu.
(Papwankn, x=0 ga Vnrn yuyn [{0)=f(0)=0) By
X0J14a fg HUHE X ra GOFrAHKAUIM 3Ba3ura, MXTHEPHHA HaTypaa

n COH YUYYH eo=% Ba x=;]l-€(0, 1] kHANG oacak,

A

)=l = =g >a

6ynagn. By 3ca Gepmaran f,,(x) PyHKIHOHAA KeTMa-
KETHAUKHHHI JTUMHT QYHKUHA f{x)==0 ra HOTEKHC SKHHJIALIK-
 WEHW GHARHpPaRM.
l-Tteopema. {fx)} cpyuxmlonau KETMA~KCTANNRUET
M T¥naamMaa JHMAT PYHKUKS f(X) ra TeKHC AKHHAAMHLIN
yuyH :

tim suplf,(x) —f(x)| =0
H+o0 XEM :

6y aumn azpyp Ba eTapau.
10- M recoa Yty

fxy = '\/xg+ﬁ (— o0 <x<+ )

KETMA-KETAHKHH TEKHC AKHHAAIWYBUHAHKKE TeKWMHPHHI.
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ABBano 6y KeTMa-KeTJHKWHHI JHMHT ¢yuxnnacunn
. TOMAMH3:

(x)= Ilm fn(x)= Ilm Vx?—!w— = \/x_? =|x],

cynrpa If,,(x) Hx)| mn Kapaﬁmua -

F ) — J(x)] = 'ng"'*"'x[l - I -\/x2_|_ 1 +|‘x| y

(\/

PaBwankm, xe(-—oo +oo)yqyu o

IER n”(VxE-j—%— .-|-'le)'_—
: N :

. : .. l ’
Ho Sep =Rl = lim o = 0

ByH,ﬁaH aca

6¥ading . kenn6 -uukagn. lOxopuzdare 1- reopemara “Kipa
~ Gepuaran QYHKUHOHAN KeTMA- Kemux(— 00, -+ 00 )44 TEKHC
AKHANAmyBYH Gynand. . :
l1l1-mucoan Ymby .

_ axt 2 4a’ s

f,(x)-f Iy 0<x< 1)

dYHKUHOHAN KETMa-KeTAHKHH 'relmc SAKHH/2UIYBYMAHKKA
TEKIUHPHHT.
By KeTMa-KeTAHKHUHT JTHMHT tbyﬂxuuﬂcu

== m\:d{-;-kn -
= lim f"(x)_"“l. I
6ymanH. Bﬂnn R PIRTE

.08



-

V=)l = %ﬁz_— 11 = I x;_‘:ug | - x;:nz

HHHT cynpeMyMuun Tonamus. Paswankwy, [0, 1] na

nx

SUp 1100 — )| =sup—ioy =max 5 v

6ynanu. Arap xé[O, 1 Ba n>1 na
. ( nx )’___" n(x2+n’;)—ux12x_= n3—gx2'_' n(n?—
24n? R T NUN X P Jg

SKaHJIHFHHEH 3bTHGOpra oacak, ykaa [0, 1] aa

nx
5 HHHT
2+n
ycysun 6yauwiin Ba y [0, 1] aa §auuunr sur xarra KHfiMaTHAYU
x=1 na KaGyn KHAHWAHH AaHHKA2AMHS.
,T.Ieual(

. .nx' n
max - = .
P4n? t+4*

Hlynnah KuinG, 6epHATAR KeTMa-KeTAHK yyyH

n
n2.
63anG, yHzaH -

lim sup If,.(x) f(x)l“

A—- 00 ‘

OYAWIIH Keano tmx.am-l )lenax, 6epn.nrau KeTMa-KeTAHK
[0,1] na Texnc AxuuAaWYyBYH, -
12-Mrcoa. Yuwby

fdx)=n{1 —x) (0K l) .
GYBKUAOHAN KeTMa-KeTHHKHH TeKHC ﬂ&uunamynqunnxxa

“TEKIVHPHHT.
Papwanxu, t=1 ,ua f,.(l) =0 Ba ng‘c:l A2 sca

Ilm f,,(x}-_ lim nx(1 —x)=0

A= i

6yaann. ﬂemax Gepraran GpyHKUHOHAN KeTMa- -keTuk [0,1] ra .
AKHHAAWYBYY, YHHHT AHMET QYRKIKACK f(x)=0 6yaanu. By
AKHHAAIIMIHAHT XapaKTepHHH aHHKAaAMH3.

() — Fel = a1 = x)— O] = nx(1 —x),
sup ) —f(x)l = sup ne(l—x)=
[t | e )

= max nx"(1 —x).
O xng



_"4.‘

7. fdx)= "5, 0<x <. -
8. fx)=r(I —x), = 00 < X< + 5o.*"
9. f,(x)=;(1$;-i)*‘- b < x{"# w. : |
10, Ji(x)=n( \]- —“l) 0<x< + . y }
BT By pra e

12 fd)y=e", I<a< 00, - |
13. f{x)=(x— Darctgr", 0<‘x<+00 "

'.‘:'__14. f,.(x)—m gxgl.

- 18 f,,(x)—(”+x) w<x<z+oo,-,'=

16. fx)= ({“) 0<x<+°o
7. )= t{ln(x—[—n) h’m]
_'_.,._L?IS fﬂ{x)—x——i‘e"“:

19 f,(x)_T\/1+x"+( ) 0<x%+m

20. Arap folx) bynkuus [0 1] CeI‘MeHTJJ.a auuxﬁauraﬁ B2
ysnyxcna Gy.nca y xongna, Lo _ .

f(x)— Sf.‘_l(t)dt *

_bysxuuonas Kerma: §BTJ‘IHKHH]:[1‘ .rmwn' tbyﬂxuuﬂca f('a)—
==0 3KaMHHH HCGOTAAHT,

Kyfinpars dyHKumonan ® KGTM& Kemumapuﬂur Texuc
AKHHAAWYBYHNNIHHE ACOOTAAHE! © -

21. f,.{x)__- V-"Q‘FHQ -—oo<x¢~i+oo*" g

22, fdx )_ﬁ l<x<+oo e

23 Jdx)y= xe"‘". OLip <2 o0
24, fr)=e~0", ~Igag L

25. f,.(x),.—_lri(x?+?), is;x-( + oo.. |



£ 1

27. Arap [0, 1] cermentaa fux)=0 6§aca, y xonza

Fx)= T 0 (n=1,2,3, ..)

PyHKUHOHAN KeTMa-keTaAuKHRHT [0, 1] na TeKHC SKUKEAAMYBYH-
JHTHHH WcBoTnanr, ' : o

28. Arap f(x) bynkuus {0, 1] na anukazuran pa Y3AYKCH3
Gyaca, ' : ‘

26, f{x)=arcsin

0= 2 (£ Yo — eyt

(pyHxunoHan kerma-keramnkeunr [0, 1] na F(x) ra tekmc
AKHHAALIAITEHH HCGOTARAT,

29. Arap f(x) ¢ynkuma [0, 1] aa  awnkaasras sa
yaayKkcn3 Gyaca, ymby :

. k._..k. ,
= An *Eof(;—)[l “_(?_x)]‘l '
byikunonan xerma-KerTaukHHHT (0, 1) na i) ra TekHe
AKHUAZIMRINRAA HCGOTAART, :

" 30. Arap f(x) pyuxknua (— oo, 4 00) na auukAanran
Y3RMYKCH3 XaMaa 21t AaBpaAH PyHKUAA 6¥aca, y xoana

ftD) = f(-t)cos’*"'(‘—;f-)dt :

QYHKUHOHAN KeTMa-KeTAWKHHHT (— oo, +o0) na f(x) ra
TEKHC AKMHAAIIHIWIHHK WCOOTRAME.

Kyfhnaaru pyukamnonan KETMA-KeTAHKNAPHH TEKHC XaMAa
HOTEKHC AKHHAAWMWTA TEKWKBPHHT: ' . .

31. f,,(x)=;}_‘ﬁ,._ 0<x<1.

32 f, (x)="~\/x‘sin X, 0o,

2 Ll
33. !‘n(x)=£x_—;ti; R A -
u. f,,(x)=-]%, —2gx< 2.

-35. f,,(x)=~}ln%, O<<x<l.
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I i) e, 0 1
L 32, f.'.',(x)==nxe‘.""2'. 0xg b
2 .
3s. (X =1r§t_g_n_{_’ 0% . .
f ( ) 3Vﬂ+_1w < +°°

39. f..(x)=—"-:;—;:’i, l<xec + 0.,

40, f.(x)= cos(—g—f'), V= x < _%,

3-§. TEKHC ﬂK.HHJ'lAI.liYB'Iﬁ- $YHKHHOHAN
KETMA-KETAHKAAPHHHT XOCCAAAPH

M tynnampa (McR) Gupop {fAx)} dyskauonan
KeTMa-KeTAHK Gepn.n ran ﬁy.nué yHHHr AHMHT dJyHKI.lHHCH f(x)
6yAcHN: -

|lm fn(x)"'f(x) (xEM)

1°. Arap {f,,gx)} yHKUHOHAM KeTMA- Ke'r.nuxuunr xXap 6up
fdx) (n=1, 2 ) xagn M t¥nnamaa yanykcha 6yaub, oy
DOYHRUHORAN KeTMa-KeTAuK M j1a Tekue AKMHIAMYBYR GFnca,
y Xoaaa f(x) auMnTt QyHkuns xam M Tyn.nam,aa Y3AYKCH3

Gfnann.
2°. Arap x—>xo Aa {f,,{x)} hyHKUHOHAR KeTMa- ~KETAHKHHHF
xap 6Hp fa (x) (=1, 2, ...) xann veKknu
lim f{x)=a, : (n=1,2,.)
x-»,:o B i ] . .

NMMHTra 3ra Gyﬂuﬁ 6{ KeTMa-KeTiux M 1a TeKHC SKHHAA-
wyB4K 6¥aca, y xoana {a,} KeTMa-KeTyuK xaMm AKHHAWIYBYM,
YHUHC JIAMHTH a(a:llm a) 3ca f{x) HHHr Xx—xg parw

JIHMATHTA TeHr: _
lim f(x}=a.
X1
By udonann - : .
fim lim f(x)=lim lim f{x)

E—- Ly~ oo - A—= 20X =X

HIAKAAA XaM &3ul MYMKHH.
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3°. Arap {fd x)} QpynKunoHAN KETMA-KETIHKHHHT Xap GHp
f(x)(n=1,2, ...) xanu [a, b] cermentaa yaayxcus 6§au6, 6y
QyHxunoHaN KeTMa-KeTaHK fa, b] Aa Tekuc sxuHHA2NtyBYH
G{aca, y xooza

) _ Y -
Sf:(x)dx, §f2(x)d.¥. ey Sf,(x)dx,

L}
KeTMA-KeT/NHK AKHHAAWYBYH, YHHHT JHMUTH 3Ca S}{x)dx
. . B a .

ra TeHr 6ymanu;
&

lim S_f.,(x_)d_x= §_f(x)dx.

KeAuurn TeHrauknm | _ |
- - 5 e S
lim Sf,,(x)dx= S[lim f,,(x)]dx
o o t a ﬂf* m. I i
KaGH &3Mm XaM MYMKRH. ' ’
4°, Arap {f{x)} pyHKUHOHAN KeTMA-KETJAHKHHHT xap GHp
JAx)(n=1, 2, ...} xanu [a, b] cermentna yaayxcus fix) (n=
=1, 2, ...) Xxocunara ara 6ynu6 Oy XOCKAANAPAAH TYIWATANK

Fi(x), fx), ..., Fix), ...

OYHKUHOHAN KeTMa-KeTAHK [a, ] §a Teknc AKAWAaWIyBuH
6yaca, y xonga nnumut ¢ynxuns f(x) wmy [a, &) aa f(x)
XoChsiara ara 6yau6, {f{x)} keTma-KeTAMKHUHT AuMHTR [*{x)
ra teur GyJaanu: '

lim [f;fn(e;)]=f’(x)=%{ JL}nmfo>].

Mucon Ba macananap

41. Yuby

fn (x}= sin nx .

v
GyHKUHOHAN KeTMa-KeTAHK yuyn x=0 fa
. d dp
fim [ el ) | im i)
3KAHHHH KypPCATHHT.
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42, K.y_,iu,u,a_fu —
L fn(x) 1"

quHKu.Hona.n KeTMA-KeTIHK {0, 1] n.a JUMHT q:ymmua
0, arap 0<x<1 6¥aca,
f(x)= { p y

1, arap x=l Gj'.rlca

ra HOTEKHC ﬂxﬂﬂ.namca Xam . '
i' . - ) .

lim. SI,,(x)dx-—- S[.}Lnl.f,(x)}dx

N

GYAHINMHH KYpPCATHHI.
43. Yuby

fa (x).—nx(l—xz)n(0<x< 1)

$YHKUHOHAA KeTMA-KeTAHKHHHI JAHMHT QYHKUHACH f(x)
[0 l] na ya.nyxcus 6%aca Xam

hm Sf,,(x)dxsé Sf(x)dx

6)’mnmnnu KYPCATHHF,
44. Arap f(x) pynxuus [0 1] A3 Y3AYKCH3 f’(x) xocu.nara
ara 6faca, y xoana

Fixy= 2 (3) 1=
: . - k=0
GYHKUHOHAK KETMA-KeTAHK YUyH

d
o M=y
GFMHIUHA HCOOTNART. B
45. [(x) pynkuus (— oo, + o0 ) na yaayKcHs, 2n DaBpAH
(lJy’l-g(ll.Hﬂ 6yaus6, y y3NYKCH3 i’(x) XOCHJIATA 3ra ﬁyucnn YHaxa
yw6y :

(2a)1! 1

Id0= -z "5 " 2w ) (t)coss"'('

q:yuxu.uona.n KeTMa-KEeTAHK YYYH
fn(x):tf(x)

GYAHIIHHH HCGOTNAHNT.
06



4-§. OYHKIHOHAN KATOPAAP BA
wmmu Hr sucmimluvnqmluru

X Tyn.namna (XC:R)Vﬁnpop L
ul(x)‘ ug(x),. . u.(x), i

$GYHKIHOHAA KeTMma- -KeTaUK Gepmlraﬂ Gy'.ncuﬂ Yulﬁy
wi(x)F a0+ .+ )+ o

thona ¢yuxquonam r;amp neuwla,aﬁ Ba ¥ Z ufx) Kabn
Genruaananu: =1

z )= () + k) +u..(x)+ (1)

4 TabpH d: Aeap Z u,‘(xo} (onX) cofiau KaTop mqunr

Aquiyeul (yso:qaamye-m) 6_ri.awa, Z uu(x) cpyuxquoumr

KATOp Xy HYKTAOQ mquuxamyaw { yaof;aamyeuu) dediusadu,
Xo NYKTQ-3Ca PYHKKUOKAA KATOPHUKE srqumamum { ysmpm-
mum) nyKTacy deliuradu. R B LT TP

L% 4 X)° byHKUAOHAJ * KATOPHAHT Gapqa axunnamum
A=t
HyKTanapunae uGopar Tynnam Gy quuKuHOHan &ampmmr
RKUNAGUILWL coXacy AeRmRang, - - -
(1) ¢yuxunonan !(aTOpHHH]" n,acmaﬁxn xan.napanau
:Ty3HJII‘aH yuiby : e R RITE '

S l(x)- ,(x}
SA¥)= Iau(x)hl-uz(»'f)

ﬁnrnunnnap ququuona.n Kampuuur rqucuud ﬁumuduﬁtﬂu
nefniagn. (1) GyHKuUnOHAA KATOPHAHT KHCMHH RNFHHAWIA-
pHAAH Hﬁopa'r {S,.(x)} (DyHKlJ.HOHaJI Ke‘mal-xemmgﬂnur NHMHTH
S(x)¢

lllTl S (x) S(x)

O L A T

gbyuxquouaa KATOPHURE. uuranducu nemmanu Arap yuiby
2 |“u(x0)| T Aok X)

T



COHJTH KATOp AKHHAAWYBYH Gynca, y xonaa X udx) yHk-
a=1 '

LLEOHAJl KaTOP Xo HYKTAAA a6COAOT AKUKAQuiyEYL NefinaH.
$yHKHHOHAN KATOPHHAT Gapuya aGCcolorT AKHMAALIANHPAH
" RYKTanapuiaH ufopat T¥naam ;garopnuae ‘abcontoT AKURAG-
Wi coxacy fefnAand.
14- M nc o Yoy

op . . I | - -
'.El [(n— D+ 1Kne+ 1) __:(_0'~_-’~-¥_-_<;+.oo)._ .

xa'ropmmr BMFUHAHCHHH TOMKHL.
- ABBano OGepuaraH QYHKUHOHANA. KaTOPHHHF KHCMHI
ﬁurnunucnnn TOTIAMU3:

S.(¥)=—7 +

+ ++

(x+l)(x+2) (2x+l)(3x+l}

+ l(n—l)x+llnx~!;l) = ('T* PEY ) + (x'+l i 2x+1 )+
+ (mr;ﬂ_?x'lﬁ) +ot ((afll)x+{ - nxl+l") =
' g

SHIK A—- 00 2 AHMHTTE 9Tanu3'

Jim $9= lim (1~ 77r) =1

Hemak, Gepuaran q:yukunoua.n KaTOPHHHI  AUFHH-
HHcH S(x)=1 6yaaan. o ' -
15- M H c 0 1. Ywoby

=ttt et to +

l;byuxunoua.n KATOPHHHI AKHRAALWHUI coxacnnu Tonuur. By
KATOPHHHI KHCMHA AHFRHAMCH

- . | e
.S,,(x)=l+x+...—|—x“=l Tex

n, arap x=1 6yaca

,"'é'rap x#1 6ynca,

6ynann. YHuaa :
VxE(—l l) yuyn lim S, (x)=, lrm =% !

a-ro A F— l+x

Vx€[l, + o) yuyn lim SAx)= 0,
L e

(08



Vie(— oo, — 1] yuyH {S,.(x)} KeTMa-KeTAuK JMUMHTE |
3ra 3Mac.
Illyunah ka6, Gepunran quuKuuona.n KATOPHHHT AKHH-
Jamni coxac M=(—1I, 1) HHTEpBaNLAH HGopaT IKaH. |
16-Mnc0.n Ywmby . . :
ke i 1
—_—— —"_——_f'
,.§;(2a—l}x2"“' P + + + ;x‘-’**l
DYHKUHORA KATOPHUHT SIKMHJAMKULI COXACHRM Tonusr. By
katopra HanamGep anoMmartund Kyajafimus (6ynwna x Hu
napamerp. neb xucoﬁ.ﬂaﬁmna) Paswankn, _

U, (x)= *—"T‘,;—;—, ||+I(x) Ton +l).3"+'
67146,

!ﬂn+1(xll |2(:s+1)x2"+'| | a4l
CagR] F(2n-—~l)x2“ 21

Gynany. Llemax o : CL

l Hnp1(*) '_l__ 2n+l __l_
t— oo u() . u»mx2 - ’

Mabaymgy, —; x2 <l 65u1raﬂna ol [x] > Gy’nrauna u.a-rop

ﬂlmu.namysqu Gynaml :>l SBHHE lx|<l 6yaca, lca'rop

2
Ysox..namy:aqn ‘6ynann. OHan r=1 Ba x._'-l xo.uuapnn
KapafiMus. x= — 1 6yaranaa L o
: .._nEl'.zﬂ-,—]:_‘ { . J “
F_.‘—'!_ﬁ?nrana?._ e .

2n-—1

A=~

COHNM KaTopaap, XOCH 6yna)1f|-1 Paamanxu 6)' KaToleap
Yy30KJAaWYBUHAHDp. = .

Iynaah kunn6, Gepuaran Karopunnr axuu.namnm coxach
M=(— co, —-I)U(l + 00) 3KAHAUTHEH TOHAMMH3.

l?-mnco.u Ymﬁy

(=1 iy
225 I-l-x)

=1
1



) CIJ)’I-!KIJ.HOH&JI KATOPHHHT AKHHAAWAIL XaMAa aGco.nlOT SIKHH-
AallMni coXanapuHyu TOMHHE. : :
Panmagrku, x HHHT

I ] l( )1
,.‘L"L i !

' uynocaﬁa'rﬂa xanoamamnpanurau Kuumamapuna I[aJlaM-
... O6ep- anoMaTHra - Kypa, Gepuaran Katop a6coaloT AKHHAA-
- wyBun 6¥aagn. llyHu svTrRGopra oAMG Tomamus: _
N R N T | il d e Al B
lim Iim e s ) - |
o BB sl 2041 N14x/

B GE |- hsl=
l—xil 2n—1 1—x.|
1+x ,__“,2::-{-} l+x

" Hemar,

l+
= x>0 apHe M=(0, oo)

TynjaamMpa GepHAran (GYHKHUHOHAA KaTop alCoN0T AKHE-
© JAawmysyn GynanH.
© x=0 pa GepuaraH $yHKIHOHAN xa‘rop :

— gt ot (= gyt @

. COHNH KaTopra akaamafd. By Katop Jleiﬁﬂuu TEOPEeMacHTa
KYpa’ AKHHAAIYEYR- 6ynagu. Bupox yHumr xan.napnnuur
abcoaloT KHAMaTiapuaaH Tysu.lirau ' _

1+—+—+.-..+3n—+---

KaTtop ysomamyntm 6yaraHaury caba6au (2) KaTop WapTAH
AKHHAAWYBYHRHKP. ( — 06, 0) OpaNHKILa KATOP Y3OKAAWYBUH
3KAHH paBuUIaH. I.Hyunaﬁ KHJAHG, GepHaTaH yHKHHOHAA
KATOPHHHT AKKHAAWBW coxacH [0, 4 o0 ), aﬁcomo*r SKHHJA-
LA €OXaCH 3¢a 0, 4+ o) ,u,an nﬁopaT

5-§ QVI'II(I.UIOHAJI I(.ATOPI'IHI'II' TF.I(HC !II(.HHJIAI.I]VB'IHJ'IHI‘H
X Tynnauna {X = R) Gupop aKHRAAWIYBUH

. EI#,(x)#ul(xHug(&H w0+

L0



(QyHKHHOHA KaTOp 6epunraﬂ GYAuG, YHAHT AHFHHAMCH S(x)
OV NCHE: ,
lim S {x)=S(x).

5-Tabpud. Acap X rinaamda 2 ufx) dyrcyuonas
fazl

KaToprune Kucsuii furundurapudar ubopar {Sdx)} Ppynxyu-

OHAA KeTMa-KeTAUK Karop durunducu S(x) ea rtexuc

AKunaauica, y xorda Gy ynxyuonan xarop X da rekuc
aKunaauiyeuy deiluradu. ,

{S,.(x)fxema-xemux X da S(x) 2a norexuc aKukrauica,

yHoa 2 u{x) ¢ynxyuonasr xarop X da norexuc axumaa-
A

wysau deduradu. _ _ _
3-Teopewma. § u{x) ¢yn’xlu.nona.u karop X na S(x) ra
TEKHC !IKHHJI&II.IIIIII:II;'IYH
lim supIS (x)—S8(x}| = |II1‘| supi Eﬂu,(x)l =0

t—+o0 K —+ o0 2EX

_6'§J||m|n 34pyp Ba eTapan.

I-3cnarm a Arap Z u,,(x) (p)-mkuuoua,.ri KATOp ytiyu

“lim supIS,,(x) S(x)l#:o ' {x€X)

G¥nca, yupa 6ep1«1.nran K.aTop X na HOTeKHC HK.HHJ'I&IJ.IYB'-IH
6ynani.

18-mucou. Ymﬁy

, L
,,-2-. R A )

GyHKUHOH AN Ka’ropuunr [0, + o0 ) fa TekuHC AKHHA AWYBYHAH-
PHHE Kypcaturr. Bepuaran KaTOpHUAT AAFHHIHCHHH TONAMH3!

1 1
S=orerr T traees e

i 1 1
A (x+1_x+2)+(x+2--_"x+3)_;"'_
. 1 .
+. +(x+n x+n+l x+l x+n+l '

o <
:!eralosn(x)_n!imm x+l x+n+!)“‘ 1




Hemak,

Hartuxaaa _
1 -1 ) 1
Six)—S(x)y=7 x+1 T xFnt1l  xH1 - x4nt+d
Giaus, '

sup IS,,(x) S(x)l =——

XE{(D, o) l
6ynans. Kefinurn TeHriHKAaH 3ca
lim sup |S,,(x)—S(x)| =0

n— oo ki, +
6yaumn kenu® uyukaau. lOxopunmaru 3- Teopemara kypa
Gepuaran dyHKUHOHAN xaTop (0 + o0) pa rekuc AKKHAA-
WyBYH OyAann. .
19- Mk con. Ywby
5 _*
a— U A ax)t4{z+1)x)

$yHkukonan KatopHHHD (0, +4-o00) aa HOTEKHC AKHHAA-
WYBYHNHTAHY KYPCATHHY.

ABBaJIO Oy KAaTOPHUHT HUFHHIUCHHH TONAMMA:

- x x
S..(x)“u+x)(|+2x) + (l+2x)(i+3x)+"'+

x 1 -
+(1+n;x1+tn+1)x) _'(l+x o l+2x)+
_ 1 !
+(_I+2x - 1+3x)_+
1 1 N 1
+“‘+(l+nx_ I+a+ix/)” 1+x  T4+(a+ip’

. L 1 Loy !
,!L"ls“(x)_,fi"ﬂo(wx I+aFe) " e

Hemax,
S(x)=—— i +x .
Yuaa

sup lSn(x)'— S(x)l =
€0, +

: l
=xE(So‘u+PmJ l+x l+(ﬂ+l)‘ l+‘ | xE{g .|P.,°)l+(n+l)x

112



o I o
6YNH6, x= Py GyaraHna

lim sup |Sn(x)-S(x)| =—~|-=;é0
n— o 2£00, +
Gynann. Jemax, Gepuarat K2atop (0, + 0o ) A2 HoTeRHC mmamystm
BefiepwTpacc afoMaTH. Arap

o

bt u (x)=u(x)+ u2(_x) 4. Fufx)1..

A=

dYHKURONAN KATOPHHHT Xap O6Hp u,{x) (n=1, 2, ...) xaan
X t¥naamaa :

lu(x) | <e, (n=1, 2, ..)

TCHICHANHKHH KAHOATAAHTHPCA BA

§ c,,=c‘+cg-|-....-|—c,,+...

COHMR XaTOP AKHHAZWYBYH Gyaca, y xonna 2 u,(x) (l;yuu-
LHOHAA KaTop X Aa TeKHC nx.umlamyntm 6Ynann.
20-mucoan Yuwby
S sina’x __ sinl® | sin 2 x -sin n x
Sl T + +..+- + -

a=1 n

(QYHKIHOHAA KATOPHH B'eﬁepurrpacc ajioMaTHAaH doAnana-
HHG TEeKHC AKHHAAWYBUHAHTHHH KYPCATHHT.
bepunran karopHuur xap 6np

hoatey el
o, (x)= s";;” (n=1,2 .}

Xd4AH YHYH

.. '
: sin #°x 1
i) "

Gynaay Ba paBLIAHKH,

CORMHM. KATOP AKHRAAWYBUH, Beiiepmrpace ajomaThra Kypa
Gepraran ¢yHKUHOHAR: KaToOp (— o, G oo) fa TeKHC
anuunamynqn 6ynanm.

8—527 : 113



" 21-Mucoa, Kyiinpara

Z(x”+-)"

DYHKUHOHAA KATOPHHUHI AKMAAAWMKII COXACHHH TOMHHI Bi
TEKHC AKHHAZWHLITA TEKWHPHHT,

X ¥3rapyBUHHH napamerp XHcoGaaG, Koumrn asomatnpal
$oHaanaHHE TONAMMI:

lim "\/(x"-}-—’»)?n lim (x2+-‘-).-=x2.

g+ o

Llemax, Gepusiran Katop 2<1, apuu (—1,1) ga skunaa
1yBIH, IxI>1 na ysoxnawysun. x-—:};l ha

. E (_l.+—ﬂ—)".'

COHJIM KaTopra ara 6yaamua. By Kampunur YMYMA#A Xans
YYYH, A— 00 A3

Uiy sero

GynranaMru cababau y ysokaawyeuH Gynaaum. emak
Gepuarad ¢yaKIHORaR KaTOPHHHI‘ AKHHAAIWHL  COXacH
(— 1,1} uHTepBanzan ubopar 3KaH. :

©Ywby 0<Za << | TEHrCH3KHKHH KaHOATNAHTHPYBUM HXTHE
puit @ connnu oG, [ — a, a] cerMenTHH KapaiMu3. Paswanku
[—a, a}c(—l 1). Yﬂﬂ,a Vxel—-a a] YYYH '

(f+ )"'f-(a + )"
:Gy'ua,un HaTypa.n g COHHH u.[yHnaﬁ ‘rau.naﬁ QKL MyMKHHKH

a +?€b,n}%(a '<b< 1)

6yaanu. Hatwmana Gepuiran QyHKHHOHAN KATOPHUHE Xaj

6up (F4Y(n=12..) xamu  yayn (x2+—n|—)"gb’

_ _6?.nuu.lmm Ba E b KaTO[}HHHl" quﬂnamyaqmumuu aHuK

~ pafiMua. Beﬁepmrpacc a.uoua'mnau cpouna.nannﬁ Gepmlral
"’ 114
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¢ynkunonan Katopuuur [—a, g] fa. (0<a<Cl) TeKuC
AKKHAAWYBYUA GYNHIIAHK Tonamus. Bepraran KaTopHu
(—1 1) opafHKAa ROTEKHE ﬂxﬂun_amynqmumnn Ky pCaTHUIHA
YKYBUYMTa XaBoja KHAAMHI.

22 MHCOJ. Yl.uﬁy

2 xze*“‘

ey - . . ll—l

DYHKUHOHAA xampnunr Beﬁepmrpacc anoMaTunaH e]:ounaw--
naHuoG, [0, 4~ o0) na Tekue SKHHAALYBYHIKIHAH K)"fpca'mur
By KATOPHHRT Xanfdpu yuym =~ =~

x""'O na u,.(O) 0 (ﬂ-—-l, L )
“x>0.pa. an(x)‘>0 (n=12,..)
6ynanm. PabiuaHxH, -

u;(x)=2xe‘“—x2ne*'f?=xe;“(2—nx)=nxe_’”‘(vi——x)
69406, x=-2 na u;(%)=0,
Oéx{-i— Aa u;(x)>I0,
—i—<x’g’: o A2 g,(x)<0_

6ynann. Jlemax, udx) GyHKunT x.=_-’2; a MAKCHMYMra SPH-
WaAM: ' '

4 et

4 _
"=e’.

max u,,(x) u,( )--

0 X -+ o
Jlemak, Gepaaran quHKuuoua.n Kampunﬂr xap Gup Xajnu
yayd :
4

0<u ()<

6ynagn. Arap
o %1
n—legﬂg

-KATOPHHHT AKHHAAIWYBYH SKAHHHH 3bTHOOPra OACAK, YHAA
Befiepmrpacc ajxomaTsra Kypa, 6epn.nrau GOYHKLAOHAN
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KaropHusr [0, +oo) na TEKHC: sxn}mamyaqu Gj‘numuﬂn
TOMAMH3. T . . S

4-Teopema (Kowu Tteopemacy) Eu,,(-x]

$yHKuROHAR KATOPHHHF X A3 TEKHC AKHHAAWYBYH 6ym||m|
YEYH YHHHP KNCMNA AHFHHAHRADN KeTMa-KeTaurunnur X aa
d)yunaueu'ra.u GFanwn 3apyp Ba etapam.

Mnucon Ba uacaaanap

Ky#nnars ¢pyHKUMORAN KATOPAAPHKHT AKHHAAWKD coxa-

~ JIApHHH TOIHHT.

6. 3 2sin>- e I (x—l "
”-‘o S 3;| 5!0 n§[ ﬁ 2-t+l) -
47. ﬁ—"L _ 52. 3 xe™. |
a—1 {x—2y ) S gl -
d - Intx
48. X1 53, X lox
| (x+2) C paed n?
3 o«
49, E ny/sin’x. 54. 2 (5—1%).
fma ] ) . . . R | )
5o, X -XU=#) Ry ), 55. Y <osnx
3-| n P o . “____1 : av; .

Ky#iuaarn ¢pyRxuHOHAN KaTOpJIapHHHl‘ aﬁco.n 0T m;mm a-
WML coxa.naplmn TOTIHHI : _ i

56 —sm—-—- 61. En Et:i .. ‘
5 | 62 S iyt
57. El = . 02 . & ( Y _
v_(=1y 63 2 (Z+x
58. “§|.3"_ll\iﬁ.‘ - .‘ . ‘u:-]( )
oo ' ' - I ’
50. . 3.p—ns . 64, % .
:Esn r=| ks +l o _'A.
0. X (—1yt - 65. E {*in{l+~—)] o
n=| " LE .
ue *



Kyitngarn pyaknnonan KaToleapHHHl‘ KypcaTaarad opa-
.rmmapp,a TEKHC AKHRIAWYBYKAHTHHH HCOGOTNAHT:

66. E]& x =(-—- 00, 4 00).

67. E‘,l T —— X=(1, +oo)
(="
6s. I-=0 3 yn X=10 o).

69. z 5";:”‘ Xo= (—oo —|-oo)

.20 ]

70, 3= x—_-["o,lj."

o | V;
71. Eln\l_ﬂe.x ( o, +oo)

72, E—‘:—'ﬂ;i. X=’(-1,i).
A ] :

- 5
e 2 f‘+2ﬂ—l)(x+2n+1)' X-*IU -+ 00).

74. 2 sm-l—arctg y X=(— 00, + o).

A=t Va 24
75. Eln(l+ 3x2) X= ( 00, 4 o).

Kyfinnaru ysxkunouan xaropaapsaar xypca'ru.nrau opa-
JHRA2pAa HOTEKHC SKHHAAWYBYHAUFHHH NCOOTAAHT:

76. 3 (e~ —e—"), X==[0,1].

ab e b ¥

7. nas.ln s X=(0, + ). 78, “):l e K=
ao 12 i
z u+x2)“'_x_( * +_°°)'

80. E e';“z‘g-sir'l nx, X:[O,l]_.

Aok

nz



Zx”sln x ( 22) 32 E

a=1 A=l

83. :5..':‘(arctg~~)2 X=(- oo, +bo)

o]

Ly
84, 3 1te -sin’] X= (1 e )

.?12

Rl

85. f:_\;_;{nn-l-x X=(1, +m)

=1

L x(01)

\fl+nsx .I

* Ky#uaarn GyHKUHOHAN KaTop/ia pHHHE K§PCATHATEH Opa-
JHKAAPLA TEKHC AKHHAALYBYHIHTHHE Beﬁepm'rpacc anoma- |

THAAH QoAnanaHub ucﬁoma HE:

86, 27. =[-1,1].
. n=1 " - .

"i" - ..

S (=1 _ )
87, §x+2"'X ( 2, -|—oo)

88. Ee_‘ﬁ“' ~._|1 +oo)

=

39 sin nx —(—oo +oo)

o
. I T X, +oo)
9'. ‘Zi I+nx5x2 (_m +00)

92, EL". ,[-131
. oo (3n+13°

93. Esm \F X—[O_,-i-od_)..
.-‘94'.'2 o )3 -—10 +oo)

95 3 m M) X =(2, o8,
X . :

ca |

Sl

e f
¥ BTV
4 -k »._3{-‘ iy
s
ERR Sk
b A
T
Y
T e
Bl
cx s
H R M

o eyt o

i



Ky#inaarn pyHKuHoRa KATOPAAPHHAT K¥PCATHAraH opa-
AHKNAPAR TEKHC EKH HOTEKNC AKHHAALTYBYNIHIHHH, AHHKJAAHT;

96. E sinnnx‘ X=[0r2"_‘l-

97. 3 ('—-1)""2:;"_, X=(—oc0, 4 0).

A=l
52
amt (140x

. 3 - s X=0, + o)

98. 2 - I X=0; +c0)

FEry

a-_-l . _
100. ’§l—ax3, X=l0, ‘+ oo ).

101. z(—n" =[1, + o).

A1 +10'

102. 2 in (1 +—E ) X={0, + oo').

=]

103, 3 e—rer x= (0,2)

104, S0y (oo, 4 o0) ' -

. ’ .
105. 2‘. n(_H)arctg X=]—22)

106. Arap E g, KaTop axuuaaniysyu Gyaca, y xojaa
Al _ .

quﬂxuuduaJi Katopunur |0, 4 oco) na TeXHC SKMHAAWYBYH °
GynHmHHKE HCGOTNAHT,
107. Arap

_ 5 Tufx)

A=l

i19



dyHxuHCcHANR l{a'rop [a, 5] za Teknc SIKHHJIa!.IIYB'IH Gynce
y xo.u,ua

E i,(x)

bYHKIHOHAN KATOPHIHT XaM Wy {a b}na TeKuC mum.n anyBy
OYARLOHHH Hcﬁomam‘.

l08 Arap 2 a, Katop axnunamynqu G¥aca, y x0nA;

LEA]

¢yHKuHOHan KaTOpHHHI‘ [0, 4+ oo) Rra TeKHC ﬂKHHJ‘IaH.in'-!
OYAHWHEHK acﬁo'mai{r

6§ TEKHC AKMHIAIYBYH PYHKUHOHAN
KATOPJAAPHMHI XOCCANAPH v

X Tynaamaa (X< R) mmu.naulynqﬂ 2 u,(x) cpyHKuH

ftw |
ona.n KaTop 6epHAraH 6y1u6, yHHHT HHFHHAHCH S(x) 6§acur

sx)= 3 ulx) (x€X).

n==1
1° DYHKUHOHAN KATOP AMFHHAACHHUHT y3

AYKCHIAUTH. Arap Eu,,(x) PYHKUMOHAS KATOPHHUH

xaanapu X rfnaamaa yanyxcus 656, 8y Gysxunonan xaro
X 1a TeKMC AKHHNZWYBYH G6fAca, y XOAAa KATOPHHH
AuruHaucH S(x) xaM X pa yanykcus 6ynagm.

2°, PyprkuKOHAaN KaTopaAapaa xaaaab am

mutra $tuw. Arap x—x A2 X u,(x) pyHruHoHa,

A=l

KATOPHHHI Xap 6up ufx) {n=12,..) xaau vexau
limu (x)==c, (n=1, 2,...)

X

JAHMHTrA 3ra 6yan6, 6y Katop X Aa TeKHC SKHHJaMIYBY
6yaca, y xoana



KaTep xau ax.uﬂaamquu. YHARD ﬁummmur»c aca S(x) HUHE
X— Xo LArH JHMHTH
lim S(x)} = C
x—hlo
ra Tedr 6¥naan:
lim E ()= E lim ufx).
F Xy pom | a=1*"+%

3°. @yul{uuouau KaTopHH x.a.IlJIaO HHTEr-

paanaw. Arap E u (x) cbyHKuHoua.rl KATOPHHHF xap Gup
LR .

uwix) (n=12,..) xaau [a, b] cemeﬂma y3aykcus 6yanb, 6y

KAaTOp WYy CerMeHTAa TeKUC AKMHAAWYBUH OFaca, y xonna

KaTop XaAJAPHHHHT MHTErpaiAsiapuiaH TY3HArau :

Su;(x}dx+5u2(x1dx+ +S (Ddxt .

KATOp XaM axuuﬂamyaqn YHHHP HARFHHAMCH 3Ca SS(x)dx

a

ra Teur 6ymajH:

i(% un(x))zfx__ :. (S ,,(x)dx)

lim S(x)= C

x—b—tn
ra TeHr 6yaaaun.
4°. DyHKIUHOHAN KaTOpHH xaanab audde-

pen uu ana aw. Arap E u(x) cpynxunouan KaTOpHUHT
A=l

Kap Gup fx) xamu (n=1, 2 Ja, b] cermentra yanykcus

ifx) (n=1, 2 .} Xocunara sra 6¥nub, Oy xocunamapuasn

[y3HAraH E ufx) cpyuKuHOHa.ll karop [g, b] ma TekHc
n=1

IKHHNAmyYBIn 6¥Aca, y Xoaaa OGepHATAH (GYHKERHOHAA

SATOPHHAT AHFHRAHMCH S(x} wy [a, b] Ba s'(x) xocunara sra

38

S'(x)= 3 "n(x)

o=l

Symaguw: -

& £ win]- 3 i,
r=1 n=l

121



23-mu 1 Coa. IOxopHnam xocca.napnau q:oﬁna.nauuﬁ

ququuoua.n Ka'ropnuur ﬁnrmuu{cuuu TORKRT.
Mazbaymks (18- mucon),
. 1
2 (n+xln-|—l+x}
¢GyHxkuHOHaN KaTop [O -|- oo)na TeKHC ﬂl(,l—lHJ'lal.llyB'-lH. ym{]
: nurnnnncu S(x)= l+ '

i l+x 2 (n+xla+l+x)

ra TEHI‘

{ 18- Mucoara Kapaur). HKKHH‘II—I ToMONAaH, 6Y KaTopHH
xap GHp XanK Kapana€rraH opanHKAa Y3AYKCH3. ﬂ,euax v
Xapnal wHTErpannaml MYMKHH:

§.—“L= § § ot
Y+ 2 Jakan+1+97

Papmackuy,

) Copun®™)

dt-

di 1 _
i+t 140 - S(n+l“'-’" n+x+t)‘“_
-lﬂ(ﬂ+f)lo—lﬂ(n+l+!‘)|o—
=In(n+4x)—In u—-in(n+l+x)+ln(n+l)—-

(n41Xn+x)

=in M1

Hemax,

_sinnax: I :
24-Mmncoan. Ymﬁy ,RE‘ x  aa+1Xs+2) Kar

(0,4 oo) 13 TEKHC AKMHAAUIYEYHIHTHAAH, yﬂuﬂr AHFHA]
cH s(x) antr x—0 pa aumaTH '
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i S(x)=z Ilmsmuj SRR

220 amy #=0 ¥ plat1NaE2)
= 2 e T2

3KAHJHTHHH TOMAMM3,
25-Mucon Ywﬁy

x"
n
T

?;i M

(—l-::‘:x<l)

PyHKIHOHAN KATOPHHHT ﬁnmnnncnnn;rpnnnr; T el
Bepunrau Qpyuxiisonan KaTopHuatr Xap 6Hp Xaau audde-
penuua.ﬂnaﬂynqu 6?.:136 y.rlapunur xocma.napunan TY3HJATaH

Ex“‘

i n--l

Katop [—a q] (0<a<l) . TCKHC AKBAMALYBYR BA:

=1 .
-z

b5 x“‘ F
gl ) .

HeMak, Gepn.urau 'KaTOpHH xa;ulaﬁ nutp(bepeﬂuu-an.ﬂam

MYMKHH:
.(~) e

Keﬁuuruwenrnumn nmerpannati TONAMHS:

v

P "ef'( *~x> ik,
26-MHcCOA Ym()y

f(x)— sin- & arctg'\/v

dynrkuna (0, —i— oo ) Aa ys.uyi(cns Oynannnn? ey

By $yBKUHOHAA KAaTOPHAHT Xap OHP Xaan (0 + oc) aa
Y3AYKCHINAHTH paBian. Arap. dysxunonan Karopauar (0. 4
+ o) na TeKne AKHHNALIYBYMAHCHHH . K§pcavcak; : YHAA



f{x) Gyrgnun (xarop ﬁnruunucn cuq:a'mna) my (0 + o0
Aa pyanyKcHsz Gynaan.
Oupn x>0 na

" ' : |
\/n-{-x’;‘\ﬁ fsin x| <<x O<Tarctg x<tx. .

. 3KaHMHTHHH 3BTHOOPra OMnG,
lufx)] = I ! sm—{(—_—arctg'\/ I <
V +£

v Vi=g

!
6yAMmEEE Tonamus. Pasmanky, -E < Ka'rop AKHHAZ
a=1 "
mysun. Bedepwrpace ajoMaTHra Kypa Kapanadrran Ke
TOp - TeKAC AKuuamysun GYnaan. Jemax, f{x) ¢ywkuu
(0, +00) na yanyKkcHs.

" Mucoa B2 macaaanap

Ky#naarn GyHKUHOHAA KaTopaap ﬁnrannucnun ysnyx
CH3JTHKKA TeKLIHPHAT: _

s 2
109, EW

110, E L™, ox 1.

. '=l N
v 1
- TP‘ |
112, 2 [arctgnxﬁarctg(n--l)x], 0 1L

LE N

+Z

8. l+x [l+(n+l)r[l+nx)

114. x+ b (@t —x, ogxg 1

5 I+x+ E (x+ﬂ+l x-:-u) 05*"&1

1§4
G -




Kyfinaard -QyHKHUHOHAJ  KATOPJIAPHH . AKHHAS WAL
coxa.rlapﬂna ‘Xaanab uHTerpaxaau uyuxuuuu? S

116. o . 118,
E. n’ E. u+x2)"

17, 3 2o < um e g, § (e,

C sl |
Kyfiugars GyHKIMOHAaA — KATOPAAPHH  SKMHASUWIKIL
Loxacnna xa,u.naﬁ nucpcpepeﬂuua.rmam MyMKHHMa'-‘
cos Ry i1 a2
0. 3 SR 122, 3 [emtn-1e_ i)

i |

121 E sin3“ux. 123 E e—(x—-.o:)”
.n*l . 31! ﬂﬂl

' K;yﬁﬂnarn' .rmum.rlapuu. TONUNT:

124. lim zle- T e im X (x“+‘ )«

ML T ' . R = °n=I o ..F'
(=1~ 5

125. 1 g SR :
Jm B B o

126, lim 3 (085 _SMGEEY g S 2
‘*1 nzl( a1 X+ o u§l -|-r;2x2

130. Y6y

foy= 3 =2
A=l !3 ’ ;
DYHKUKUAHHHT {-—oo + 00) Aa ysaykcus xocu.ﬂara sra
3KAHHHH HCOOTAAKT.
131. Yoy

e

oy
P nx

2
SRR T
dyHKUHOHAN xa'rop Aurnngucu [0, -|-oo) aa ya.ny‘xcns

(G, + o0) na aca ﬂ,Hq:tpepenunaJmanynqn axaumm ucﬁo'r-
JIAHT, : :

132. Ym6y .

5 (i)

A
$yHKUnonaa Katopun [0, l] Aa xamaG HHTerpa.n.nam myu-
KHHJHTHHH KYPCATHHT. 3 o Gt

125



CatL o+ . 7-5. DAPAXAAH KATOPJAP .
S oywmey

ua%ﬂ=%+am+%f+m+%f+ﬂ

n=>0

KM YMYMUTPOK .

En ax—xo)f' =ap+ax— x)+aglt—~ % + ...+
Fafx—x ) +...

KaTopaap (6ynga ao, @, 42..., O4... B xo'—'., yarapm
XaKHKHH COHJIApP) AapaxEaH KaTopaap Aeidnnann. Papina
KH, Aapa)XaaH KaTopJaap GyHKUHOHAA Kampaapuuur xycycl
X00H {y (X)=apx" RN s (X)=afx—x0)"; n=1 _

- b-Teopema (,Aﬁe.nb - Teopeuacu) Ari

Z a,x" Bapaxann xa'rop £ MNET X=X (xoq&()) xufimaTn)

Az
SKMEAaWysun Gyica, X wMar

[x] << | 20!

TEHICH3ANKHMH K2HOATAAHTHPYBUR OGapua wuiimaTaapw)
' )upaxaml ‘katop abcoawTr muuulaulyutul 6{nann.

6-T eopema. Arap E a,,x" AapaXaAH KaTop X WHI
e Coa=1"
Gansn (x5=0) kwiiMaTaapuaa AKWHAA WY BUn, Gansn xnﬁua
AapRaa y3oKAauiyBau 6§uca, y xdaxa wyapai sroua r(r:

>0) COM TONHAARHKE, 2 a,x" RApakaAw KATOP X HHI

S |x| <<r TEHICH3NNKHK KaHOATAGHTHPYBYM KHAMaTAapH]
a6CcoNtoT AKHANAWYBUN, {X]| > £ TEHTCHINHKHR KRHOATAAHT
pysud kaiiMaTnapnuaa aca yaokaawyssu S§aanm.

[ ]

6-1anpn . 6-reopemadazii r conn T a,x" dapax.

a=l
AR KATOPHUNE AKURAautuL paduygon, (—r, r) UHTEPBGA 3
dapaxasu KaToprUKe AKuKAGuB  unTepeari deliuaady
Bepuaran papaxanan Katop xaMma (x3£0) HyK1

126



NapAa yaokJaauica, yuua r={0 ge6 oaxnanu, Katop xaMma

X Aapaa AKHHABHICA, YHIA 7= 0O aed ONHHAAH.

2-3chnaTMma x=r HyKTarapaa 2 a,x" napaxanu
=1
KATOP AKHHAAUITHIIK X2M MYMKHH, Y30KJAUIHIGK XaM MYMKHH.
7-reopema (Kowmn—Apamap TeopemacH)
ot .

Bep!-lll‘all E a,,x" JAPAMAAR KATOPHHHT AKHHRAAI U pan.uj-
- LE3 .
CH )
|
r=—— @)

N

6¥aanm.

N oa

‘3-acaatma. Arap lim "ﬂ-[__a,,l =0 6yaca, r=+0,

lim '"\'[[{i T= 4 oo 6ynca, r—0 6§nann. .
lim /la,| + ynca, r= )'! o
 Hapaxanu katop X a,c" HHHT SKHHAAWHW PaAHyCHHH

a=0

r=lim

.y o0

- |
LT

$opmyna épaamuna xas (arap 6y AuMuT Masxyi Gfaca)
AHHKAGH MYMKHH. : '

Nele g
el

. [ E1] . .
e - Abe T L or - T e L
AKHRAZWANE HHTEPBAJY . (xg—r, Xo+r) GynanH. ﬁxuna
r ym6y 2 a,x" KaTOPHUAT SKHAIAWAL PARUYCH.

n=1|

- 27-mucoan Ymby _ .
A T S &
L F=etoettoat

Aapaxany KATODHUHT ﬂi(;HHJ'lalllH'l.l.[ panHyCcHHH, ax.'uuua;ﬂﬂm
I‘IH']_'epB‘a-JIHHH XaMmna HK,’HHJI&I.HH].I.I-CDX-&CHHH TOTHHE, -
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d-3cnatrma, P afx—x) dapaxkanu KaTOPHHHT .



by napama.ﬂn KaTOpHHHI‘ AKHHAA WU panuycuﬂ _
(3) cbopuy.nara Kypa TOmaMus: . ;
r=-— = — =1im2 " =I.

r— PSS . § l
{im ’;{la [ lim A
[ LS 4 f—- - 2\"5

Jemak, Gepuarai AapaXaii KATOPHHUHT AKMBNAILINIL pafguy-
cu r=1_, AKHHAZ WKW AATEpBaiH 3ca ( — 1,1) 6¥aanu, x= 4
+r=+1 na gapaxanau Karop MoC paBHWAa :

e (=1 = 1

T 3

wmt 2V amigV

COHJIR KaTopaapra aiinanagu. By kaTopaapHHHT fKHHAA-

IWYBYHJAHTH paBlan. Jemax, 6epHiaran Aapaxani KaTOPHHHT

AKUAAAMNIY coXacH [-— 1,1] cermerTnan uGopar.
28-mMnrcon. Ymby

1 + .
bt +m+l)5,,+
Aapaxanan KaTopHuHT AKHHA WM PARMYCHHM, AKHUHAILINI
HHTEPBAJAMHA XaMAA AKUHAALKID COXaCHHM Tonuur, By
fapaxaJjH KATOPHHHI AKHRJAWHW paguycHHH (*) tlJopmy-
JAara GHHOAH TONAMH3:

1 1

=lim" |=]im| : o=
~ arel G b sl (a4 15" T (a4 205"t
=lim 5. =2 }=5.
LR 14—

N Yo

HeMax, Gepuaran 12apaxann KATOPHHHT AKMANALIKLI PAJRY-
cH r=0, AKHHNAIHIL WHTepBaaH ( —5,5) 6§naan. x==—5 na

’ 1 i -1
1~?-_|-3—...+(—1)" .

COHAN KATOP X0CUA GJNaly Ba ¥ SKMHAAWYBYY.
x=5 pna sca

i 1 |
i+t +.+ -+
CORAM KATOp Xocha OJARG, ¥ y30KAamyBur Gyaaim.
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Jewmak, Gepuaras A2paxandH KaTOPHHHT AKHNAALIHIL
coxacH [ —5,5} apum unTeppannan uGopar.
29-mucon. Yudy

.12 _ L
? 7 2+4‘*’ 22+ +(+l)2 9"

AapakaNi K2TOPHHHT AKHRIANIRI PAKUYCHHA, AKHHAAWHI |
HBTEPBAARHE XaMAR AKMAAAUMIN COXACHHH TONRHY.
HanamGep anoMaTHAaH q)oﬁnanauuﬁ TONIAMH3:

(1P A (
nt2f 2t N mrf 2"
: 2 (n+n %

im S i —— =
s 2 nXn+2)? 2

Tim

Lo -

Hemak, —xi<l AbHK x°<(2 Gyurania Karop sKHHAA-
Wypud Ba x2>2 1a KATOp y3oKMauyBuu Ojaanu. Bywzan

GEpHATan LAapa}any KaTOPHMHT AKUHAAWHIL PajHyck r -

\/§ AKHHAAUMIL HHTEPBAAH 3Ca (—\(_ \/_) Gy amiuu

) kil 2 .
KeJn-IG qm(am{. x= 4 /2 aa . KaTo
. X= V2 2oy p
xocua 6ynuG, YHUHF YMYMHA XaiK yuyH
- 2 .
fim =10
-‘Ll-‘-oa(ﬂ )2 ‘#

6§?urauuum caGabJu, KaTop yaomamyaqn GYaanu, demak,
Gepusifan 1apaxai KaTODHHHI AKHHAAWHIE COXACH XaM

‘ (-— \f {) ‘MHTEPBAJAAH H6OPAT SKaH.

Mucon 8a macanaa ap

K.yﬁﬂnam Aapaxann KaTOPNAPHUHT AKAHNAILHIY pagKy-
CH, AKHHA AW HHTEPBANH XaMAa AKHHAALIHKIL COXaaapHHu
TORHHI: |

133, § i‘";. - 135‘.' 5 i,
134 3 (*2)’* o 136 E—L‘ﬁi{ 1.
o | =1

oa -

9--527 : L 0 - 129.'



137.‘; i—*—:t‘{m)z' B e Ty

(2.91)' el .
CE e ueS S g
138. EI 2nt1 - : i
T
139. 3 (\/__—l)x" 147 E| P
A=A .. . . o
| SREE P
@+4) o -148.'- S
Ho. . (Sn+7 )‘" R
. BEEgRE S
1, 2 afe e, Tt

1 -ﬁ--—'e’::.
f.. n=l’ Ufl +} oo e jh‘rﬂ_

142, I (- l)”‘—_‘i‘L 150. 2—-—4"."‘

u-—l 2""‘1‘ _ an(n-}—I)‘
3. 3 (“‘)- 151, 2 (1+--+ +—)(x—l)“.
nw=| ! T

144. > (l——)x’ R 152§‘(_i_)“

P . - P L

K')[l’&n.naru RATOPAAPHHHE AKHHAAUNLG COXANAPHIHH TO-
MHH: : .

153. 3 '":‘ .

3 2°cos”x.

=1l
A=t

|~ x sl P TR
154. 2 2n+‘(1+x) i57 Z ;—sm?- L

=1 A=} _

155. z (1L Ly e,

8-§ ﬂAPA)l(AJiH I(ATOPJIAPH!IHI‘ XOCCAJNAPH

BHpop o
3 = ao+a.x+agx2+ +a,x“+ : 4)
a=1

GepHJ'Ii‘aH 6;’:“:““ B R I R 2 ‘.'.:5 AR R AN
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1°. Arap (4) kaTopHHHAT SKERAMAWHIE DAAHycH r(r>>
>0) 6ynca, y xoaga 6y karop [—e¢, ¢ (0<c<r) Ra Tve-.
KHC AKHHRaWYBYE G¥aanu.

2°. Arap (4) KaTOPHHHT AKHHIAUIKLIL paauycy r Gj‘mca
Y X0A0a Gy KATOPHWHI

3(}:)= 3 g
) =)

AurunAKCHE (—7, 1) JJ,.a Y3AYKCH3 $YHKHRA Gyaanm,
3°. Arap (4) prapaxann KATOPHHHF AKHHAALIA PAAAYCH

¢ 696, 6y KaTOp X ==r.(X= —r) HyKTaNaPAA AKHHAAWYBYK
6¥1ca, y X002 KATOPHHHT AHFHHAHMCH S(x) QYHKIHA Xx=r
(x=-~r) HykTana uyanjau (yuraad) yaaykceuns Gjnann.

4°. Arap (4) KaTopHUHT AKMHAAWALI paauycH r G¥aca, Gy

xatopuu [a, &] (fa, blc(—r, r)) opandKna xagaad uerer-

PaNAAm MYMKHH. _

5°. Arap (4) KaTOpEHHT nxmmamnm panaycu r Gy.nca Gy
KaTopHH {( —r, r) Ra xaanad aubdepeRnHasnall MyMKHH.

30-unco.n ¥m6y E -

. nx’,

(hyHKUHOHAA KATOPHHHT ﬁHFHHllHCHHH TOTHAF,
Ma'leyMKﬂ, _ 2‘ x,. :

A=l
'napama.nn katop (—1,1) na amn.naurysqn Ba yuuﬂr’
~ AHrHBARCH li ra TeHr: '

P =

_ . Aol l"x
_ by l{aTopHH xan.naﬁ n.utp(pepeuuuau.ﬂaﬁ Tonanhs:-

]

d -1 l—x—x(—1)
- =— =
dx "EI?M E nx” . {l_—xf
=2 T =F
n=l1 - : (I_x)g

3l-Mmucoa. Y.mby"

R CARRE I
a=0 : '

TEHIIHKHHHT TYFPHAHFAHH HCGOTNaHT.
Tl

13t



PaBwanki, (—1,1) aa

‘)3 x“——::» E( 1)"x"-—

a=0

Kefiuyrn tenranknn [0, x} opanux (O<’.x<1) 6yi‘mua
HHTerpaanab Tonamus:

!+x

1
—l—\-_-{_-}—dt%

LTINS L

A 3. (= 1reta=
o )

'qt_.-—"ax

x

{—l)"x"""

- 2 (—l)“St"dt=ln(l+t)]0=> EW=_ln_(l+x).
am0 R weo TN
- 32-Mucoa. Ymﬁy |
(=1)"
E 2n+l xﬂ"-l-l

AAPAKINH - &a‘ropnnnr ﬁnmﬂnncann Tommr Ba-'-'_-')?n,g,an
¢0i’manaun6 e LTima

Ly (- _a S
IR :.;‘35027.'_'5‘ T4 SRS
2 ZLIEEE xypca'mnr
Paamauxvr. (=11 na
2 = —-—-g. E (mir?V = 1 .
A= Hed 1—(—x)
T (==t
= =0 ( ) +x2 L e

Kefinurn Tenrauxknn [0, x] (0<<x<1) OpaJlHK G?ﬁuqa
_pHTEerpaniaat Tonamua:

(S, n={ I+
= p: ot L
= 2‘,0(—-1)"St2"dt=arctg X = 2 (_l)”2ﬂ+! —_argtg_lr.
“= o0
x=1 pa '



( "_‘l )“ 4t
DapaXaiH KaTtop -

S (=1
202n+1'

nm=

COHAW KaTopra aiifianani. By Katop (XaAnapuHuur HIOpasa-
pH Hap6arT OMaaH ¥3rapul kesaguran Kartop) JleGuun
TeopeMacHra Kypa mgu}mamyaqn 6§'nann. ¥apa x=1 pa

At I)" i

n=0

6ynann.

Mucoa Ba macananap -

Kyhuaars papaXann KaTOpAapHHRr RHTHHAHARDHHH .
Xapnraé anddepenunaanam sa udrerpaanam Epramuna
TOMHAT: S

158. 'E - © 162, Zo(ﬂ-l‘l)x"-
159. 3 AL 163. 3 (—1y~'@n—1)""2
A= n=1
5 3 1)t
160, 2 o | 164, -2 nfan+ 1)~
© . : - o
o 2ot _
" Kyhnzare xafﬁpuapnuﬁr RHFHRABAZDHHH TORHKT:
x!u—'
]65 E 4 _3 :.:_‘ sl .r'; e Y
A ] e,
(=1t
166. 2,(2«-!)3"“‘1

2::-—— 1
167. .
2 2”

n=1

15



168. w6y - -
.. . a0 4" .o

‘. QYHKHHS

FY¥x)=f(x)
TeHIFAAMAHRE KaHnoaTAanTHDHINKMHHA K?pca'mun. _
169. Y6y

. f(x)_ ,Eof_‘)r

dyHKUHA ' :
' xf7 (x)+F(x)—f(x)=0

TEHIJaMaHH KAHOATAAHTHPHIUHHH Kj?.pcaTH HI.

9-§. TERJOP KATOPH. SYHKUAANAPHH JAPAKANK
KATOPJIAPTA EAN -

f(x) qumcuua xfx0€R) nykranunr OSupop Us(xp)=
={xER:x—O0<<x<<x0+8; $>>0} arpoduna Gepuarau
6yan6, wmy arpodpa HCTANran TaprubAATH AOCHAATA 3ra
Gyacun. Yty .

3 r""( xo)
a=0

f(o)

A °)( — %)+

(x—xo)'=f(xo)+

(x— 0)2+ -+ Y 0)(x-xo)“+

napama.rm Karop f{x} q;yﬂxunaﬂﬂﬂr Teﬁaop Karopu neﬁuaa-_,
an. Xycycad, xo==0 Ka KaTop KyfHnaruda Gj'manu

2 f”(ﬁ}xn —JO)+ 19, I (oyxg+ ’fcnx.+

(onarna 6y KaTtopiu Makaopen Karopu Xam nemaanam).
' 8-teopema. f(x) dyuxknwa Gupop (—rr) (r>
=>0) opaankaa ncraaran TapTubaara xocuaara ara 6j'r.l||6
YHHHT x=0 nyxraparn Teiiaop Karop

u-D

134



6¥acHH, By KATop ( —7, r) Aa f{x) ra AKHHRAMHIIN yqyuj(;}
Pyuxuny Tedaop lbopny.n acH

Hy=t O+ Qi ED o Oy

HHHE KOJAAMK XaaW Gapua x€(—7v, rj AR HOATE HATHAHMW
' lim r,,tx)_.

.Pl-o-m
aapyp Ba eTapiM. PR e o
Mataymkn, 6y xonna Ten.nop c])opmy.nacunnur Ko.ﬂm—m
XanH; ;

a) Jlarpanx xj’*puﬂumuga

rix) = ’:H:‘;’Wl (s=0x,0<0<1); S

6) Komn xypirnuiinma

rixy = L2 "“gﬂ(r O (e85, 0<O< 1)

(nt-1)
_ B) l'leauo KypuHpwiMza R
izl S r‘“{x}*()(x") SRR S R
6?.!‘!3,!1?[ - : q, E
Arap ’

formt0) 4 L2 4 L0y Oy

MyHocafat ?pmum 6ynca, f{x) qum{una Teii.rlop x.a'ropura__
&ipnran nedumaiM. -

9-reopema. f(x) Dyuxnusn Gupop (—r, r) opaanma
HCTAdNT A 'rﬁpﬂﬁnami)mcuaara gra Giumﬂl. Arap'mynjiai
Jarapmaé M0 con rennacakn, Gapqa XE(—r, r) xauna--
G6apua n(n—-l 2 D yays .

|f"')(x)l <M

TenrcHaank Gaxapnaca, y xoana (—r, r) opannua )‘(x)
d:ynkllm Tei’mop x.a'ropnra eﬁmlajm. a"bun TR

o f(x)..._ § ’(}(O)fwt(o)fvt”{i(?ol - F’(,e’xi ‘}, o

S el -

ﬁ?.lla:ﬂ.llo_ T A fert gt



L Kfyﬁuna 6ak3H cOAA. clJyHKunﬂ.rLapHnHr Teﬁ.nop xa’ropﬂa-
pnim KeNTHPaMHU3: .

re—:+x+;f+ AE (<< @) (5)

-1
iny=—x—-—— -1yt —
2, sinx=x 3!++( y W... (— oo <Cx<Z

< + o). . (6)
3. cosx—l—-"—z—+ +(—l)"(2n),+... {—oox<+00)

. . ' ' (7)
4, In(l+x)=x—i‘2—+...+(—l)’_‘*'—§+... (—l<tx<1).

(8)
5. (1+x)"*—1+mx+’“"" et + -

el D ey (5l <), o

nl
33- MmHcoa Yuby
Hx)=chx

GYHKIMSAHY X HAHF AapaXanapu Gyiihua xaTopra &iumr.
Bepn.nran GYHKOUSAHKHE #-TapTHOAH (=1, 2 .} xocu-
_nacH KyRnparsva G6yaanM: . :

ch x, arapn mydrr cOH 6¥aca,
sh x, arap n ToK con 6yaca.

ch""(x)={

ByHzaH: . _
o '.ch(“l(0)={ 1, arapn mychp*r {I:ouuﬁyhca,.
: 0, arap n ToK con 6yaca -
_OVadwn geaub qHKanH ﬂemak GepHaraH tmml(ummuﬂr
Teitnop katopu
o . Iz x‘ | N 352‘ . : . .
l+"2T+F+"‘+W +... (10)
Gynaau: By KaTOpHHHT SKHASANIUIN HHTEPBAAHAY TOMAMHS.
Jla.nauﬁep anoMaTHra Kypa _ ;
o ‘.5.-: ] ' 2

,!me[<2u+2n (@ny .!L“L(2n+l)t2n+2) =0
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Ofnranaurg caGabar. Kapanaérral KaTOpHMHD SKHHANIHI
uHTEpBaAn { — oo, -+ 0o) OYNHIIHHE AHHKNARMH3. f(X)=
=chx. pyHKRUA Tednop (opMysdCHHHHT KOALHK Xand
(.ﬂarpanm KYPHUHHIUKAATH KOJMIHK Xaa) '

+t
- en 0x, arap n xy®T con 6yaca,
(n4-130 7
r{x)= i ;
e ch 0x, arap n ToK con Gjaca
(0<c0<1} 6¥nann.
Arap S
. . fx B TR
- Ish9x|=lf—_—e—-|<e"’,
foh 0] = | £ | <ot
Xxamaa
l Ia-l-l
| __ ..'W( Y =_'_0
65'.numunn a'brudopra O/ICAK, YHAA . -
lim r{x}="0 *

3KaHH KesHb qm(.anu Lemax, (10) Ka’mpuuﬂr fiUFHHAMCH
ch X ra TeHr:

chx—l-[—21 —}-‘11 + +(2a), +.
34-mucoa, Ymﬁy
Cj(x)=tn1EE

GyHkunann MaxsopeH KatopHra €HMHT.
: Mabaymky, x€(—1,1} na -

In(l—'-x):x_i.'__x_s__ +(—-l)"_l£
69.nanu Bysga x wn —x ra a.nmau.{'mpuﬁ Tonamms:

U In(l —=x) = S S Y. S

. 7



Hartuxazna
In{14 x)——ln( | —x) 2x+

6§Jlanﬂ KeitHuru KaTopHHHr (—l 1) na aan.nau.lquH.nHru
paswan, Hemak, FRY e

H— ] -
L L +";’f L

35-MucCOM Ymdy

xﬂll RS 5 Lo

2“2+ L il

f(x)=sin'x

GYHKURAHNA Xo = uyu:ra a'rpoqmﬂ,a Teﬁ.nop Ka'ropu,ra SAHHT.

A

Aeeano .. sin x--—(l—cos 2x) cos x—?(l +cos 2x)
3KaHHHH 3bTHGOpra o.nuﬁ o ' '

’,(x)=(l—c;s2x) %_i____;_{os 2%+ l+c:s4x =

=g =5 C0s 2x+—é—_cos 4x

6YAHIHEE TonamMus. CYNrpa x:—--t;f—-ri:, a;n_uam'mpnmun Ga-*
. q : :

KApAMH3:

flx)y=f(t+5 )‘_-——‘ 052(f+ )+ 0054(f+ )—
+ sm?t-——cbs41

3Buap sinx xamaa cosx Aapryyr euu.rma.ua)m 1M
dofizananus, ymby DA
Z (-—1)"22"+ t2.n+l S

s.m 2= >, (2n+1),

R L

3 5 (< 1)"4‘-"'
CO_S_ 4f= QZO—W""‘%

Teumnmapra 3ra 6?.nanm3 Ha’rumana o

ool _
"’f’- (A 2-——*‘@,1.’:”,; —-

_. .. : {_1)342,, S n

o .
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36-mucoa Yuwby -

R e | i
u§l a(2n—1)
AHFHHAORHA XACOGJAAHT.
* PaBmwiaHKH,
(=iy”! 2((—!)"“ -(—1)"‘-']
n{2n—1) L 2s—1 2n )
¥upa

(—l}“ '_ (—1) 5 (—1y~!
E n(2n— 2 Z n§l n
ﬁi.rianu Arap (31, 32- MHCOANApPra Kapaur)
o rn—1
30T (14 1)=1n,

n=1
(_l)ﬂ 1 _ =
,E:T arctgl =7
GyAuuunn 51TAGOPTa 0ACAK, YHA

{—l)"_ _n
Z: wEa—1) — z 102

3KAHHHH TOMAMH3,
37-mucon Yby

=130 .

mukgopre 0,0001 aHHKJAHKAA XHCOGAAHT.
Bynn Kyhugarnua €3n6 omamus:

V130 = w/125+5=\/125(1+ )=5(1+5 )3.

Duan, 6H3ra MabAYMKH, yinGy 1 '
(l+x)“=l+mx+———"3(i;;lx2+...+
+ m(m_—l)n'(m n+l)x“+

(—l<x<l) TEHTAHKAA X==—— 215.

(1_+~2~5—)°= 1+ 3.52 2,54 +

1 .

=3 Aefinaca, ynaa -
. 2.5.8

33 315‘3 3‘ 4158 Fo
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XocHa Gyragn. By xapsapuHadar nopanapd Hasbar Guiran
. Yaraput KeJaanrax &a'rop Gy.rmﬁ Heﬁﬁﬂnu TEopeMacHra

K¥pa
5-(14+35) ~5(1+ 50— 5m)

2.3
—!'—6" Il.a.H KHYHE

HHHI XATOCH KeHAWHIH -XajHpaH, IH'bHH 35.415

6ynanu. Arap

2-5

3.3158  8L- 625 <9, 000!

‘XaMAaa

5(1'+'3’2 & 2!54) =540,06667 —0,00089 = 5,06578
.bﬁhumnnu xucoGra} 0JCcaK, YHI

a=4/T30 2506578

IKAHUHH TOMAMHAS,
38- M Hcoa Yuwby

HHTerpanHy TaKpUGHHi XHCOGAAHT. -
' MaBsayMkH, (--oo, +oo);|.a

-—1+,,+2,+ LA

6§nanm. Byrma,x HH —'x2 ra anmaiu'%up'nﬁ, TONaMua:
6

—A_y
T
KefiWHIH TeHTAHKHA [O,—i—] opaJaHK OyiiHua uHTerpaanacak,
yhia : 3 LB
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& |
” + 2! —‘+...)dx=

D ™y e |
2]

5,
e
(.

o Stmerya] -
oY

y 3 x5 '.’ ‘
“(""‘“‘5"" NE 37 + )

1 1 1 1
T4 B3 T £.95  Faz o

6ynann, Yura Xaauuu oanl, Tonamus:
I

1 .

S e dxze T
o

- =0,25—0,0052 + 0,00009 == 0,24489.

 Hlemak,

1 N .
£.3 +'45-2!5

.

e-*’dxzo,24489.

Aty o | =

Mucoa Ba uaca.uauap

Kyﬁnn.arn Teurnumapﬂuur 'ryrpmmrnna HCOOTNANT:
II'IG AP -."-;Ql:‘.-:v.'-
170, ¢" = Z pr x" (a>0). S

.
a=0 N

171. sh x= 2 (2ﬂ+“, ( 00 < X< 4 0o0).

172.

=1+ 2 (2“_1)"::'*"‘( l<<x<l).

!
Ve ST

Z (2n— 1IN .x“"""'

173. arcsinx=x+ n=IW 2’.““ (-—-.l <x<l)

B > . e (= 1) (2Zn— D g20¥)

174.  In(x+ \/x_ +1)=x+ ”_E-I @ e
(—1<x<h) :

IOxopunaru (5)-—(9) Myuocaﬁa'rnapnan dolinananub,
KyfAHllary ¢yHKu.lm.napHH X HHHT: napamaaapu 6571‘-'[1{% :
AapaXKafnH Katopra EAuur:” . S
175. e 2

| 176. ST
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_ 177 sin é
178. e + 2%
179. arccos x.
180. cos’r.

'181.: x cos*2x.
182. in(12— x—x%).
183. In"\ /41,

| =x

184, X ¥l —x)
» .

3x—5
) A—dx43
186 —
86 9452

{

E+2f
T

185

187.

188, ————..
142+
189. 2x arctg x—In(1+ x%).

Kyfinnara yskudsnaphu Ky pcaTharad HykTa aTpoduia
Tefiaop karopraprra €funr Ba 6y KATOPAAPHHHT AKHHAALIHI
PajHyCNapHHH TONHHI:

190. f(x)=cos's, x,= —-%. _ .
L f()=In(+ 25+ 2), = —L.
. .19.2. f(}‘)=m. xo=1.

193. f(x)= ! Xo=2.

_ P —axt8
184, f(x)=—; o= —2.
195. f(x)_=:_c05 X, xo=%._.;

196, f(x)==2¢" xo=—2.

197, f(x}= \/}, Xo=4,
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Kyitugars GynKRaaaapru TypaH ycyanapzan ¢oixana-
aub, Maksaopen karopnapura &iuar sa 6y Ka'ropuapuuur
AKHHAAWHIY PAaAHYCRAPHHH TORHHT: . .

98. f(x)=(1+x)e™". 203, f(x)-—arcsmﬁ

199. f(x)=sin%c-cos?x. 204. f(x)-arccos(l—2x‘)
200. fx)= L= +1 205. f(x)= e—_',*.d_t_._

L5546

YA
7 di. -

201. f(x)= arctg

202, f(x)—arctg(x-l- Vi+2) 207 f(x)

Qt—-"'"‘h e O ™

tn(l +8 dt
e

208. Ywo6y

_—
floy= 2 —— oy |
=0 2%.m . Lo ER,
eyt i
byuguna s R s piies 0 Al

= xf(x) 9
murnamauu KaHOama‘nmpumuun Kypca'rnnr
209. Ymoy .

x“"‘
(x)— z 5 R
LT .
byHKUHSA : o S
| AR)y=Ce+1)fx) o
TEHTNIAM3HH KaHOATJAAHTHPHIHHHU K}pCcaTHHF. R
210. Ywoy "
w +1

inx= — x"" i

sinx .Eo( 1y. @ ,cosx:. Eo(-_l)"

(2ot 2,
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TEHTAUKAAP MaBAYM GYATaH Xoaja
. i . :
sink-cosx=—sin2x, sin?x -{-__cos’x =1

TeHIIHKN2pHH HCOOTNAHT.
-Kyfinparu xKaTopnapHHHT AUFHHAHAAPHHH TONHHI

211, B A=W

a=0 n!

212, § @+ )2,

213. 3 ‘3"*!”"3".

_ 214. w(n_H}

2'15.

"MG i Msﬁ

Sln nx
216. 2 =

=1

MuxnopsapHy KypcaTHATaH aHHKAHKIA xucOGha"ﬁi*:_ :

217. a="/950, 0,001 220, a=arctg 0,2, 0,001,

© . 218, a=sin 18°, 0,001.

. \ \
219. a=In 3, 0,0001.. 221_- a==—, 0,0001_

HHTerpa.u OCTRAATH PYHKUHANAPHY napama.uu Ka*mp.na p-
ra éhub,; ﬂmerpannapnn K¥pcaTHAraH aﬂuxnuxﬂ,a XHC00-
AAHT, .
SN2 4%, 0,001, 225,

¥ .

222, 'sin x2dx, 0,001.

223, e-"dx, 0,001 226. { xdx,0,001.

T Ry S e —

€08 x’dx ¢,001.

bty o 2 €y o g._,.....-,._

224.
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. XV 606
XOCMAC HHTETPAJUIAP

1-§ YEKCH3 OPAJIHK BE¥AHYA XOCMAC HHTETPAJLIIAP
- BA YNAPHHHT SKHHIOAINYBYHJAKIH TYHIYHYAJAPH

f(x) dyukuma [a, -4 o0} opannkaa Gepuaran 6§.rmﬁ 6y
opafiHKHuar Rcrajaran [a, f] {(a<<i<<+ oo} KncmBga
HHTErPANNAHYBYH, ABHR HXTHEPRA {(f>>a) yayd ymoGy

F(t)= Sf(x)dx

HHTErpan mapxyn Gjacan. )
l-tabpud. A2ap {4 oo da F(t) Bynryuanine

RUMUTY MagHyd Ofaca, Oy aumur f(x) Pynxyusnune

fa, + &) opa:wrg Offluna xocmac uureapaﬁu 6euu.aa6u aa -

+o0 _
{ fax -
kabu Geazuranadu,
Hemag, = L _ o
RV _
S f(x)dx— nm F(t).- nm Sf(x)dx. (1)

a

2131 p B . Aeap t— + ) da F(t) gynxyunnune
AUMRUTR.HAENYD 6FAu0, y wexau 6faca, (1) xocmac uxrezpaa
axunsauiyaun defiunady, f(x)aca wexcuz[a, + oo opa.wtqé‘a' '
unrezparsanysiy deduradu.  » .

Aeap t— o0 da F(I) gynkyusrunz auraty wexcus

6Jsca éxu AumMuT Rasxcyd ﬁg.auaca, (7). xocmac unrezpas .

ysorgxautyelm deuu.&adu. :

lo—s27 . 145



T Rk ynKiinananr (— oo, @) Ba (L8 B8y OpanHK-
Aap Gyfinua XOCMAC HHTETPAMIAPH, YARPHBKT AKHHAAMIYBYH- -
RHCH, YIOKAALYBUHAHIH XaM IOKOPHAATH Kabk TabpHdaaHa-
aw:

S flede= f‘l‘w--s F(x)x,

+ o B i
{ Hodx= tim S Hx)dx.
g - l;-__j»___c:nm o
l-3crartma. Arap S Hx)dx B2 S HKx)dx mnrer-

pannap MaBxyn 6yaca, S f(x)dx l'm'rer"panun KYAHLArH- 1

-

ya xaM Ta'bpuqmaca Oynanu' _ SR _:
§ Hxdr= S fxidx+ 5 fx)ds i
rl wﬁqo.u Ymdy L e '

I = S re~Tdx _
3 : D

xocuac uu‘rerpaauuﬂr ﬂKHHJlaI.UYB‘iHJ‘IHTH_HH aHHKJIaHF Bal
KHﬁM&THHH TOITHHT.

Tavpudra kjpa. . SR
LU SR v ' :
_ S xe“’dx_ 11m Sxe""dx
. 3.5 ma l‘—.>+oo0 e e i
6¥/1u6, e
£ .
— P G | I oI Lo :
F(t) Sxe dx—Se -?dx’— e = 1
0 o = .. i
. - ____i 2 _I_: . !
2 JF.? |
' SYAreHANPHLAH 3Ca j
' lim F(t) i
HE SN .

Gj‘mumn KeAH6 uHKALH.

46



.. Jlemax, Gepu.nrau XocMac, uﬂ-rerpan axuu.namyauu Ba
+

Sxe dx= =3
1]
2-mucon Yinby .
] = dx
x2+x+l

XoCMac HHTCTPpaJHHHT 'SIKHHJ'laI.I.IYB'-lHJIH[‘HHH dHHUKJART Bé :

K,Hﬁlla'l‘lll{l'l TORHHTL.
Ta'bpnq:ra K¥pa

e (4

5 4 . X .

——— = lim . S———

LHxtl b J At o

6ynann. Arap

| . ¢ dfep L
A, ¢1)=§ > - =.5 (i%)f-z—‘} -

———j—:s—arctg 241 l —W(arctg 2‘\};1 —arcig 2#\/-13— l)

Ba

N 2 241 1y
fkmmF(t ) Emw Tﬁ-(arctg B arctg v )—

[E o] I 4 o

—H- D%

GfaniirE 3ETAGOPTa ONCAK, YHAA GepHIraH XOCMac HHTe-
FDANHKHI AKHHARWYBYH BA Y

2n

==

B

SKAHHHH TOMaMH3.
3-MHcoa Yuly

+ o : '
dx o
R

XOCiI&C HHTEFpAAHH AKHHJIALIYBYHAHKKA TEKIIHPHHT. - .
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P'a'l.sma!'{fm, {a, ] opanukna (a>0) f__(x)_'=% POyuKiKA
‘ .
Y3NYKCH3, IeMaK S—g WHTETPAS MaBKYL.
Ca)ax| 63":chuﬁ. By_xo.n_,qa‘ _
t o

lim = tim Lo —g'-)=1

t— 4 co ' 1-++m a—1
[ .

i—a

6ynann. demax, a>> 1 Girnrauﬁa 6epitﬁ1r_a l_i?;-}ikiéi?p#n_h,khuna-
Wys4k Ba _

6) a<<1 B2 a=1 6Yaraupa, MOC paBHWIAS

llm S-—‘:-—:—= llm _,_I_;(ti _u_dlbu)ﬁ—- + m,.

lim S£‘~= lim (Inf—In a)—+oo
x ‘—’+°° . :
6¥aann. J.Iemax a< l 6yaranna 6ep‘u.’nra"_ﬂ UHTErpan
Y30KAMYBYH Gj’magm .
4-mucon Ymdy
_ A
S xsin xdx
S e I . . R
XOCMAC MHTEerPaHK Y30K/JAIYBYH 3KaHUHH x)‘}'pcamﬂr
Tavpudra xypa

oo
_ S x sin x dx
HHTerpan {~» -4 oo Aa
F(t)= Sx sin xdx
g
GYHKIHAHANT AUMHTHARP. PaBmanys,
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4

" F(t)=-s xsin xdx= —xcos x| + Scos xdx =
L O

= —¢cost4sini

-~

Ba {—» 4 oo pa Gy ququuﬂuuur AHMHTH MaBXYH Mac,
Jlemax, Gepusiran WHTETRaZk Y30KAAUIYBUH.

Mucoa Ba macananap

Kyitnparu xocMac HHTerpaaiapHAHT AKHRAAWYBYH IKaHH-
HH aﬂnmanr Ba xnﬁna'msm TOTIHHT:

o4 e tctg x
_ . 28 L dx.
S RS | prax
oo . 4 an .
2. +S dx . 1. S —;‘x-—.
) P AR
+ oo + o
5. | evax 8. S _ 4z
o, ' : ,5-25‘2_5’.‘+7
4. d‘; . -9 S xe*dx.
c oy Flw —o :
+m B .
dx ! '
- B, —_—= 10, dx.. .
5 _S., £+2:+45 | i S

Kyfiuparn xocmac nmerpanﬂapuuur ¥ aomamysqu 3Ka-
HHHH. ucﬁomaura _ . .

+oo
4 dx
" 5 T 13 5 £-Inx
Q d _+“;
I
2. S_ITE 14, § sin xdx



1]
5. § S s {

- [1]
+ w 4 o
2x+5 o
16. § -——__x’+3x—-10dx 19 _ 5 x-cos;dx.
i | ©
17. S"‘—jildx 20, S dx
] ’ 1

Vs

2§ AKHHJALIYBYH XOCMAC HHTEFPAJLIAPHHHT XOCCAJAPA.
ACOCHI ®OPMYJAJIAP

+m ’ +w '
1°. Arap S J(x)dx Ba S g(x)dx xocMac uHrerpan-
a @
Aap akuHAamyByy GYnca, y xoana

o |
} lafor+ Betox .

xocMac nm_'erpa.ﬁ XaM axﬂﬂnamy_hqﬁ 6ynus,

I X +m +m
{ la-fo)xp-gedr=a § fantrap | et

6ynanu, 6ynaa a, § — y3arapMac cosaap.
2°. Arap Vx€la, +o0) yuyn fx)<g(x) 6Ynu6,
b 40" . . ' : :
' S f(x)dx »a S g(x)dx BHTErpannap AKHHAAWYBYH
a ] ’
6¥aca, y xonaa .
+ o + =

§ Hoax< § etax

& 4
. 6Ynagu. ..
3°. Hoiotoh-Jiethi6Hun dopuynacu. f(x) pynx-

‘nus [a, 4 o) opanukaa yaaykcas 6yau6, F(x) aca yHuHT my
opaankxarn GomaaHrHy GyHxupsacH G6¥aces (F(x)=f(x)).
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VYupa
+ =

| fodd=FR)F==F(4 0)—F@) 7 ()

ﬁynann,‘.ﬁ){cgpga S - B '_ .
F(—|—oo)-- lim F(t)

. f—= 4 oo
(Onarga (2) HH x.am Heoton-Jleii6Hun c];opuy.uacu Jeitn-
Jaju.) :
4°, Ysrapynqnnn annannupum bopmMynaca.
f(x) dynxuna [a, + oo) opasukna ysnykcu3a, @) dyHxumus
36? Jos $)- A2+ ¥38YKCHI, ,:gacpq:epeﬂuua;maﬂysqu ¢yurups
AHG . Wb

a=gla)< A< | nm ¢(t)_ NP

Gy.nca ¥ Xonpma-.
=+ o

S ﬂx)d”-*if(ﬂ?(t))tg"(t)dt o~

O6ynazn. Sy i e '

5°. By.rlaKJlaG HHTerpa.n.nau.r bopmynacu Arap
u=u(x) pa v=0(x) cpyﬂxuﬂﬂ.nap [a, + o) na Y3AYKCH3 °
nuq:q:epeﬂuuannauynqn Gﬂhimﬁ lim (u¢ v) MaBXkyi G?m‘:a,

k= 4o

¥y Xonpa .- S oo .
+ o0 + = + ao

S udy=guvl.  —. \ vdu

I PR s a PR

63?.1:&}11-1 By epaa .
T g f T i (0 u(a)v(a)
5-MmHcoa Yuby

dx Ly T “ :
x2+x-—-2

HHTEF]J aJIHH xncoﬁ.nanr PaBmaHKH

. f(‘)"" ﬁ+£;; _;(x—tll; —* :'-: ;
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67ak6, '

x—:l -

F ()= Fre) |

JyHKUHA ym-mr Sownaurud GyHKUHACHAHP. YHJJ,a Hswron-
Jled6iun dopMynacera K¥pa TOmAMH3:

+ =
“«__1 te_2
S Zre_z 3" x+2| gin2

6-Mucoan Yuwéy -
§ PR ¥

HHTerpaanK XHCOGAHT.
Anna.no 6y HHTerpaJjiHH K.yﬁu,uaraqa é3amus:

.

T T x*(x2+h~~—2+2)
¢ + ([+—xl? :
dx

l " . . . v N
cyHrpa t=x—7 anMamTHpHIHM Gaxapamu3. Hatrxana
+ '

= S-':%’"Wﬁgﬁl ‘J@‘

6Fauiy Keaub YHKaAH.
7-mucoa Ywby
+o
S arctg x fx
xﬂ
i - . .
HATErpasifu xucoﬁJlaur By wuterpanuu ﬁyﬂaxnaﬁ umerpan-

Aaw popMyaacHAaH ¢0ﬁ,u.auauu6 TONAMHS. Bepuaray ntire-
rpanna :
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u=arctg x, dv=%dx .

Refinaca, y xon5a

P 1
_ du="g 4% v__?_ -
6yH6, KyAHoarkra sra Gyaamus: _ :

+ oo ) L + o0 i

arcig x - X o — arctgx |[+= -, - dx
5 P x“ x |1 + S AL+

=* dx=

t S x2+1) ¥=

—+(ln x———ln(x2+ 1))|

U n2

te s =3 In2
+lﬂ x2+ I —T—]ﬂw—4+ 3
8-Mucoa Ymﬁy
flx)=- lM (e<x< + o)

YH3HK Xamaa Ox YKH OunaH yerapanairaH IWAKAHHHT I03HHH

Tonuur, ByHpaft makanusr 1034

" teo o
X
S= Sf(x)dx_- S x1n’x
6ynagu. Unrerpaann xucoGaaimus:
+ o0 - Ame '
codx _3 =% |+ 1
[zt | =227
Hemax,
l .
S = 5 -
9-mucon Yuby
0 \ ——— dx<0,1
o F +x41 :
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PaBulanky: , TEHECH3HKHE HCOOTAANT.

“.0.' + oo) Aa 0{ AN | (7_ ©

I -

6ynaan. KelliHry TeHrCH3AHKHH HHTErpannab ToAaMH3:

o tmy
'. Pdx Vde
o< [ < (%
- , 10 ’.‘,I.+x+l 10
Arap e
4 Lo
T, . [ . . ; - i
Moo , S—x:—"—' -?i;&:"—_'ﬂ.l_'.'.'
) Cx b T
GAMHHK LTHGOPra OACAK, YHAA
o
0< S XA gy
X 4x41 e
- 18
T
TEHrCH3IHKKa KeAaMus. . . o
Mucoa Ba macanajiap ®
. . T ' : i .}i A
Kyiiuaars XocMac MHTETPaAAapHH XHCOBABHT: _
PO R T T R S ST S

+ o
dx

} o

: + o : 40
dx Y- i ~dx
2 S 42542 e § (;*_:-71)’--

22,

sy
T
1
;
[
fal
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-+ oo

tee . nx
. odx 31. ol dx,
R )
§ Ve o A+
+om "
x2+l2 i - 39, arctg.x dx
3 e
29, +Sw LI 33. § e~ %cos 3xdx.
+ o
S Inx 34. S'e""sin 3xdx.
] 1+x2 0

Kyfiupary ¢yskuus rpadukaapu sa aﬁcunccaﬂap Jxu
GHAaH verapanaHral WAKAXAPHHHD 03HHH TOMUHT:

35. f(x)_ — o0 <Tx< 4 oo,

12’
I

36-' f(x)= m!
3. f(x)= x*ﬁ '1<x{+m.

0 x <} 00,

(x+ 1
38. f(x)=x‘e"‘, 0Cx<< + o0.

40. f(x)——ﬁ;g, 0-..<_‘_x<+00

KyAHna4ars TeHrcH3AHKAAPHH HCOOT/IANT:

o

6
41,025 < S x“—_:_lldx<0.35,
I S cos4x | -:1
-~ -—
4

A—243
P+E+1

13. 0< S |

]

1
dx<_ T
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R
44.0<S S
2
oo

45, 0< S e

10

dx<:0 Ol. -

. 3-§. XOCMAC HHTETPAAJIAPHHEAT
AKUHJIAYBYUHAHTE XAKHAA TEOPEMANAP.
HHTETPAAHRHHS ABCOJNIOT SIKHHJIAI.IIYB'IHJ'IHI'H _

ftx) q:yuxu.ua {a, + o) opaauxaa Gepuiaran Gyaus,
uxTHéprk x€[a, + oo) na f(x)<LO Gyacun.

l-treopema. f(x) tbymmml Xocmac nn-rerpaun
+

S f(x)dx HNHF sxumamys-m 6i.umm| yuys, Vi€ (a, 4 m)

: ,l_._a_ F(t)=gf(x)dxgc (C'=const) 6§ anumn 3apyp. B2

eTAPIN.

2-teopema. f(x
Gepuaran gymm é(xe)[‘:a_g(:o))t‘;"“m'map [a 4+ co) A2

.0&';?(1) <g(x)

_ +w
‘6Yachan, ¥ xoana S g(x)dx axunaamysun 6§aca,
M .

Ll

+ . : : te

S : f(x)dx XaM AKHHAAYBIH-GFaanu; S -.f(x)d_x yaoKaa-
+ o ‘
wyBYK 6§ aca, S g(x)dx Xam ysouamyaqn ﬁj‘mann

3Teo p eMma. f(x) Ba g‘(x) tbynuummap [a, + oo) xa
Hx) >0, g(x) >0 6§an6, . -

Hx) L
__.,.’,ETMU =k (O<k<+ )

e e e
6im:un Arap sk< + oo Ba - S g‘(x)dx lmrerpa.m mqnn.na-
.. L)
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+ =
wyssn GVaca, S }(x)dx nuverpaa xam sknsaamysun 6§ aa-
- . ’
4w
an. Arap k>0 ma S g(x)dx wnrerpan ysokaamypam
} +o |
Gyaca, S (x)dx nH'rerpiul xau ysouulamyn-m 6%nanm. -
Hemax, arap 0<k< 4 o0 6yarca, roxopunaru ‘HHterpan-
Aap Sup BakTaa mqumamadu EKH ysoKksqwadu, - -

4-Teopewma. Arap x HHAT erap.un l&a'rra KN ﬁna'maixuna
(x > Xo> a) : e

Hx) = “"""

s

6¥aca, y xoana Vx> >xp yuyn (p(x)s;C<+oo Ba a>

A . R '.\+w' . .- .
>16}aranpa S i(x)dx HHTErpan mmu.namyn-ln, tp(x) ;

5650 s at spaind. | Holhak wererosa yhokge

CTw L et

wyeun Gynagn.
5 Téo peMa. Arap x¥—+ oo na f(x) dynkuns i"ra
nucbaran a(a2>0) 'rap'rnﬁ.llu YeKcH3 KHuHK Ginca, y Xonxa
+§n Hx)dx' mrrerpa.l o> 1 GFAranas AKHHAAWYBYH, a.g
<‘ 1 6§aranga sca ylokaamysuu G¥naxn.
f(x)-dysknms [a,: 4 c0) opanukaa Gepuaran 6y.ncnn
~6-teopema (Kown teopemacn)Kyiinparn
. teo : .

) Hayax

XoCMac mrrerpauuuur uxmmamyn-m Gy.lnmln YUYH, Ve>
>0 con oAMNranaa xam, WyHAaR lo(te™>a) cok rommnﬁ,
V> fo, 17 >ty GFaran uxTaépnii ¢/, 7 aap: yuys
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AF(t")—F(t) = l tsnf(x)qx_‘gf(;)&; =

‘ﬂ‘

{ Hoydx | <e

) H(x)d:

TCHrCH3ANKHHHT GaXapHARLIH 3a2pyp Ba eTapJlu.
. + 20

7-treopema. Arap S 1f(x)|dx unTerpas aKHHAAmYB-
aM 6¥aca, y xoana S f(x)dx HHTErPaN XaM AKHHARUYBUM
[ .

G¢aaan.
+ o

* 3-tanpud. Azap S |f(x)ldx URTE2PAL AKUHAGULYE-
. + 20 . :
wu Gfaca, y xoada S f(x)dx abcorror aKunsawyeut un-
reepar deduradu, f(x) Gynxyua aca ]d + o) da abcoswor
uureepanxauysuu (,byuxuus deuu.aadu

4 Ta b pH ¢ Aeap S f(x)dx unTezpas mguuaawyeuu
0Gaub, S |f(x)dx unrezpar ysokrawysnn 6§Aca, ¥ x0ada
+ 0

S..f(x)dx WGPTAE AKBHAGUIYEEY unTeepaas Oeluaadn.

8-Teopewma (ﬂupux.ne aJIOMaTl»l):f(x) pa g(x)
" gyHKumsaap [a, 4+ oo) opaankaa Gepwaran 6¥amG, y.nap
KyfiHparn wapTrapun ﬁamapcuﬂ

1) f(x) dytkuna [a, |+ o) B2 y3AYKCH3 Ba YHHHT Wy
opaanknarn Gomaamrwu  F{x)F'(x)=f(x)) bdyuKunscn
Herapananrad,

2) £(x) dyuxums [a, + 0o ) xa g’(x) xocmnara sra ea
'Y YaayKCHy PpyHxumn,

. 3) g(x) dynkuua [a, + o) Az kKamalopan,
4) lim g(x)=0.

X+ 4o
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Y xoapa
.. +w?=.

{ f(x)é(x)dx

L
HHTEIp&A nxuuqamynnn Gyaaml.
10- m ncoa Yoy

| § sm-—dx

HHTErPATHAHT AKHHJA Y BYHAHFHAR Kypcamnr By unterpan
YUyH '

[
N _ F(t)= S—:Tsm*dx-cosai— -

6ynaan. Yuaa 1I- reopeuara ;{ypa Geplmran HHTerpax
AKHNA2LIYBYH 6fmaan. -
11- M v coa. Ywby
R +°° CTIEL o
. S e~ dx
0.

_-.‘}""‘5,-',1‘-i-_\;"‘,‘_‘j«"i-','-;'\‘: R e LT L L P I T N LI .2;
HHTEMDAIHHHT AKHHA2INYBUHAATKER KYypcaTanr. PaBluiakiuy,
Vxzlywyn _ v, .

st T : - oo T ;y“

& AN s . PR LI T
A R
6?:&3;’1“:‘&1{;[‘3 RS .o LTI W P Te, . Y anagn

HHHTF SAKHRTATrYETR 6Faiinnmk smndol}ra q.ni}d 2- 'fbopeuara
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AKHHAALIYBYH Gy.nca. ¥ xo.n.na
Sia f(x)iﬂ g(x)ldx

XOCMAac HHTErpai XaM AKHHAAMYBYH GYAHO,

-

71 -



b ; b b
Sloi-f(x)zbfi}g(x')ldx'ﬁas-vf(-;g)dx:!:BSg’(x)dx
6¥nann, Gy epna &, ﬁ - yarapmac con,r;ap, Wil e

By h! R v & .
Arap Vxe[a, b) yqyu f(x)<g(x) 6yuu Sf(x)dx
‘-.

MuaY, e A

b . .
Sg(x)dx HHTerpaaaap sKAugawyeun Gyaca, y xoaza
o N IR

! !
(oo {gtae -

G?Aanu _

3" 'Hboron—~HedGiunu dopmysacdu f(x) dynk-
una [a, b) opanankna .y3nykcua G¥an6, F(x) 3ca yHHHT 1wy
oypannmarn ﬁomﬂanrnq quHKunﬂcu 5lecm| (F’(x)—-f(x))
. HAa R T . X .

Sf(x)dx—F(x)z* "=F(b—0)—F(a) O

Gyaanu. (Onatna (4) Hewrou Jleﬁﬁnuu dopmynacu neﬂnna

au). By epaa
F(b—0)= h:nom)
. B .

4°. ¥arapyBuuHH aamamTupuw dopMyaacH
-Hx) pyrkuus [, &) 2a y3nykcH3, ¢ff) dyrkuus aca e, §) na
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a

f(x)\dx mmr nmih.ﬁiuysﬁ#ﬁuru, Sf(x)dx MRTEr:

a° . R

THAAH

ﬂl-""lﬂ"

2 te B
PRAKKYUT yaomauw BYMAHFHARH Sg;(‘sx)dq: HHHE; y30KAa Wy B-

YHJIHIH xe.nnﬁ ‘ti;.u;gann.
A1- Teopeua fGx) Ba g(x) cpynximsmapu -la,b) na
anuxaauran, f(2>>0, g(x) =0 6yanb, - .
' Kx) \
. xlja o &fx) -—kb (0<k£+00) Wt
Gincuu Arap k< + oo Ba Sg(x)dx !Il(.llll.llal.llyll'-lil 6¥aca,

a Sy R e

¥ e

Si(x)df“ih"ii: ¥ iil_mi;:.igl'{amyn'ui Gf.naj\lu'.” :‘Al"'ap k>0 va
’ ©os



»*

“Giaann

A2- Teopeua. Arap x mmr b ra e'rap.nu mum
-xui&na’mapnna ' :

'f( )—- “’“’ (>o)

. SR |
Sg(x)dx Ya0OKAawyBuH Gy.nca, S H(z)dx xam j;dgapmyn.-gu _

S

.uca, Y xoama q;(x)<0< +oo Ba cz<l Gynranna ;

6y
. b -
Sf(x)dx mn'erpa.n nxuunamynnn, q>(x)}6'>0 sa a> '

. S
-?I Wara'rma Sf(x)dx un'rerpa.n yaomamyuw ﬁiuann

13-Teo p eMa. Arap x—»b — 0 A3 f(x) ¢y|umun'
o ! ra uuc6aran a(a>0) 'raprn6nn ueucua Karra. 6§ aca, B

b

y xoama Sf(x)dx lllrrerpa.ll a:< I 6y.uranna ilxnu.llamym;'_:;._-

4

a;l Gyaranpa aca ysomamysqn 6§.|lann

14-Teopema (Komu Teopenacu) K.yiilul.arll C

Sf(x)dx

XOCMEC WHTErPaNHHAT . (b — Maxcyc Hylcra) il!t.lllmamynqa":' L

6fanwn yayH, -Ve>>0 con oauuramaa xam, mymnai 6>

>0 ronuand, b— 5<f’<b b— 6<t”<b1~enrcn&nnmapnn.
3 Kauoamamnpynw uxmepm‘i ¥opa ¥ .uap Y4YH

CF@) ermi =

S f(x)dx-— S (x)dx —

'gf(x)dx <. 3’ o

T

. TEHTCH3AMKHWHT GaXKapHANWN 3apyp Ba eTApAN. _
15-teopema (Jlapuxae anomaTh) f(x) Ba. -

(x) dynxupnanap [a,h) na Gepunran 6¥an6, y.nap KyAnpars
WApTAAPHY GaapPCHH: -

1 HA a,b) 12 Y3AYKCH3 Ba ymmr wy -
' opa.u)ux.’,u(aﬁl ‘gg:l'.:ll:lllﬂi!l F(x) (F’*(x)-*f(x)) q:yuunuucu__. _
| Yerapananram, _ o

-1'7'6‘5. o -




2) g(x) (byhxmm {a,6) na- g"(x) xocn.uara 3ra 84 .

Y Y3AYKcH3 GyHKtus, ) ; Yo
'3) g(x) dyuxuns [a,b) ra KAMAWOBYH,
4) Iir:n ‘g(x) =0.

Y xoags -
| B
S-'f(x) g(x) dx
mn'erpa.ll nmuuuamynqn Gyaann - S R

16-Teo peMa ._Arap S if(x)!dx un'rerpa.fl nxumlamys- :
- b .
f

an 6§aca, y x0aaa Sf(x’)dx _nﬁ’rerpa.n Xam hxuuuélﬁysﬁ'n
Giﬂuﬁ.. .. a' .o- .. S | .

7-Tan p.n &. Aeap S']f(.x)ldxf untreapar girgun_xdmysud_'
6y4ca o .;om?a Sf(x)dx ao'coa.vor srgumawyew anreapan

deb aramdu f(x) pynxuus sca |[ab) Jda aﬁcomor
UHTE2DARAGHYBUL PYNKYUA 69&341&01; :
25-MB€0JI Ymﬁy

S xarcsrnx R

\/:2

HHTBI‘])EIJIHHH[‘ ﬁKHHJlaIlIyBHl—lJIHrHHH u?pcarm{n Al“&p

F(f)'_ﬁ S fa—“’f“’—’dx<: Sﬁ"—“ﬁdx —{arc sin t)’

P
Ba V:‘E[O l) na o B
F(t) —(arc sin- i)" @——

3Kaunﬂmnn awmﬁopra oncak 9- Teopemara Kypa Oepnnrau .
HHTer‘paJl AKHHAZIYBYN Gyunmuun TONaMH3. _
12—57 o e 77



26-mucoda Ywby
R
- ::DS X dx
Vi—x S
HHTErpaAHHHT AKHHASLIYBYRAUTHHR KYPCATHHT. PaBIIaHK]
¥x€[0,1) na

N

cosx 1

A= T V=R

1 L
§ fix Su dx)”‘-

K0CMAC HHTErPATHHHT nxumamy&qmnmnu smnGapra oaHl
10-reopemanan GoAnrananns, R NS

B i.-.-_!:os"x »

HHTEFPAJHHHT, SKUHIAWYRYH SKAHANR TORAMN3. - ¢ - -
27-MHcoa. Ywby

6yaaau. Ywoy

f‘ .
I
) '
sin“x
¢

SRR _Ss':-‘id‘

S

XOCMAC MHTErpPaAHHHT Y3OKA2UIYBYHIHTHHU Kypca'mﬂr
1ad l‘\x R ]l 5 P
Mavaymku, Yx£(0, l] ja e >l 6Vaann. Ilemai(

> weon

sin‘x sin“x

R AT
Thptar e

e dx 'HuTefPahﬁ W “Qpaﬁuua Ta’hpmpra 9

W
=
=

=
L T

. S —dx= hm
R o t—+0J sin’x
RN BT I T ;;s Lok !

. i 53‘"71 aﬂ}gr‘,, 4




1

. dx '

Gy.nanu. I[euax, S P XOCMac HHTera.ﬂ )’30KJ13I.I.IYB‘IH Ba
sin x

10-TeopeMara 6uHOaR

| §92 N

sin‘x
[ I

HHTErpaj XaMm y30KJAaluyByH ﬁj".néum.
28- M con. Ywby

1
Saxflnx dx
h o

HHTErPAHK AKKRAAWYBIHANKKE TEKH.IHPHHI" By xocmac
HHTETpaa 6aaaH Gupra L . '

AKHRJAWYBYH HHTErpajsHu Kapafimu3. PaBmanku,

lim {— lllTl \/x Iny =0.

X +0_ 4 = +vD

-v;

11- 'reoi)engara Kj’rpa
Saxfinx dx
0 S

WHTErpas XaM AKHH/JAWYyBYH 6yragn.
29- M H ¢ oa. Yuby

1
S dx .
.\/l—.tc4 '
HHTel‘pa.ﬂHHHl‘ ﬂKHHJIamququerl KypcaTHHr Hurerpan

oCTHAArH (byHKl-lHﬂ yuyH :
179



!
\/1-: \/(1-:)(|+x)(1+x’)

-
= WJ,,X.M | n—xvﬂ Vi

6ynus, x—»l—O Aa -

-1 i _ (Y
=0 i+ o((l—x)"’)
Gy.nana 13-. Tgopenara K?pa Gepmlrau uurerpaa ﬂxmma- ;

WYBIHAHP. -
30-mucoa. Ymﬁy

ln smxdx o

o:..--v(u[a

HHT&FP&JIHHHI" ﬂKHHJlaIlIYB‘-lHJIH!‘HHH Kypcamﬂr KH’HM&THHK
TOMHHT. ;

Paswankh, 0<a<C1 Gyurauna

. 3
In In sin x =lim clgx —= —Ilm(————rx“cos x ==0
FES ] L el g 0\ & Sl
f
6¥nany.
% d !.u'__r':»_‘-a'!_'__. R S R R Lt E
x . .
— O<o< | rrees
§ . ( )

R o
MR Vo

AKHHAALYBYH Gynrauﬂ;jlqyrn ll#i'T"eépeM'ara Kypa Kapa.na-‘?
€TraH MHTErpan SIKHHNAWYBUK Gynafu. DHAH 6y HHTerpaa- |
HHHI KHAMATHHH TONAMMU3: ‘f

!

Insmxd,xa; ln(25m -C0S )dx!_= 3

2; <2

ci'..f—mj;i' ..

"'--
omnﬂa

=Y TEYEY

In2dx+ in'sin-;—dx+ lncos—dx Sln2dx=%1n2.
: .

l:n_..--uo|:

I N
Stemmyizfa




! c!...n--ula

(i E‘ =
§l. sm—ﬂ,r 2} In sin n:tt (t );

1 EERS PR A "
In sinfdi t—-—-—i).
P SR I

'!.'(”.f. [N ;'!i?,-_ R '__
x

iln o5 dx==2

2 AT -

o .

LT T L

ST A S ey
£ a

f——~ln2+2 S In slmtdt—l—? S fn’ smfdt*-‘ -

&fl! KT o

In sintdf=2In24-2/,

Y]

n o
=?-In2+2

- Kefiynru TeHLAMKEAH . .
!"—""”_]ﬂ2 : Piptiteeag

6¥AMmH Kennlb wHKaan.. _ _
31- 'u'uc'o'nl.'Ymﬁy' - LT

1
cos( --_l)--—dx
V V&
HHTerpa.nHHHr aﬁco.nloT ﬂKHHﬂaIIJ)FB'-IHJIHI"}lHH KYPpCaTHHT.

Appano
Icos( : ) Vﬂg

GYAMMIUHA aﬂumaﬁmﬂs Paamaﬂm—l
Sﬁdx .
0
XOCMac HHTerpan alc.nﬁ.nau.lynqﬂ Ylma 10- TeopeManan

Slcos( = -1) = |dx

181



XOCMAC HHTErPas AKHHNAWYBYHAKTH Keanb unkaau, By aca

GepUATaH HHTErPAAHHHT a0CONIOT AKHKAAIYBYHANTHEY 6B~

AMpanm. _ . o
32-Mucon Ymby

| R . - L
.. i - dx
§Sm(l-x T . .

HHTerpaJsiii aGCoMIOT B2 WaPTIH AKHHAAILYBRANHKKA TeKLIH-
PRHC. ‘ .
Wnrerpan octupary byHRRBANN | xyﬁnﬂamqa ésamus:

) e
By epaa

T B 1 o _ — .
f(x):SIﬂt";°W g(x)—l — X.
By f(x) Ba g(x) dyukuuanap ._15-T§e_op.euar_mnr {Aupuxne
anomatH) Gapya WapTAapHHH KAROATAAHTAPAIH.
1) f(x)=(I L. sginl_‘_x yHKUHA [0,1) xa ysaykcus

2P

Ba YHHHI Gou.ulaﬂmq quHKuHﬂcH F(x)= — COSy— uera-

panasras, ' :
2) glx)=1—x quHKuuﬂ [0 1) za g’(x)— —1 xocu.uara
_9Ta BAa Y Y3AyKcH3 QYHKUMS;
3) glx)= i —x dyuxkuns {0,1) na Kamawsn,
-4) lim g(x)= llm (1-—x) 0 .

r—+1—0

- Hemax, 15- Teopeuara Kypa 6epHJlraH XocMac HHTerpa.n
SKWHJIBLIYBYH. .
Paswankn,
1

o
51!". l S .
ll I~ 2T

(5)

~ 3Haw
|

1 B [N .
Sl—- .sifi T—i-——dx
o - .

METErPASIHHHT Y30KJIAWYBYH Gj'mumuﬂu K¥pcaTaMus,
g2 _ . .



me@pnﬁ,,ﬁ}() COHHH, o.naﬁﬂuu Arap e-_ W

aap cumamnﬁ { Eati Load Al I8 1—8<t”<1'reurcu3namapm- -
KaHOaTAAHTHPYBYH -

. B _""l
t_l.“‘ nn’ t’_‘y_l 2nn

nap oAHHCE, ¥ XONAa

2 1 dx _
Ssm d—=x I—xl l S---s'mvie—x 1-—x|_-="-'- ’

1

2am
S sin?t it~ 2;3 Ssm”tdf '2l S l——cos2l f—
LI I
T R

L

HHTel"paJ’IHHHF Y30KAAWYBYHIHTHHA 6unnupanﬂ
IOkopunaru (5) mynocadamau pa 10 Teopemanau tPOiUla-"
AAHNG, s AR e

HHTel‘pa.ﬂHHHl‘ ysomamynun Gy nunen TonaMus.
Hemax, et

I .
o U T 1 L
S —sin——dx"
i—x [—x
o
XOCMacC MHTErpas WapT/iH AKHHAAWYBYH IK3H.

SOMIT AL it e Telr e e

i3



Mucon Ba macanarap .
. Kyﬁunarn umerpan.napuu n&nnnamynqmpy‘ﬂnﬁ Kchot
Aanr: s

I 1 o )
de oy g, de . s
110. Sa &2 ] s, Smcm | .
o Vi—xt 0
S T EL: JEDPE T
o dx 1 x
. (% 16, fot -
h & 1 _I__xm :: o ? ]}ISIM .
- A : 1 T Lo
. § dx . nx -
2. §sm(mw)W (7. §T~*T'§dx
¢ S o
m3. [/-= & s fsneay,
1] l_x 0 \(; .
2

_.-;n
h..

114 S\/"””‘2 . 119 Segi

K,yﬁnnam nnrerpa.u.napnunr ysomamyauummun ue¢
Goraanr: - ) .

2 T - l -
| dx dx
120. Sm 123 '§'é’?‘°"s""i o
2 . =
(x—2dx . . sinx
1 inx
121 Sf.—-2x’.’+4 124 §x2 dx
2. {5 Lds__ - igg, )
2 V=g J xysinx

Kyﬁmaru xocmac Hmer‘pam!apﬂn ﬂxﬂnnamyaqn.ﬂuxx.
'rexumpt—mi* o

126. § l | 129. ﬁ ar;tf(i:/;l) v
I i :
3, l.thr _S n(1+x)

128" Slx’l Q—dx i ' .
0 > \/m ;



. PRNPISTES U .-
RS S e
132. 134. \—pcos—dx,
: : § Az +x .
1
|k dx .
133. 1365, §—_—W .

Kyfiugarun xocmac umerpa.n.napuu aﬁco.um' smmma-
myaqmmxxa Texmnpuﬂp ' : -

1 .
= ' .1
136 gxg_'_lsm)t x - 139 ogex_ls_m{dx._:
0 Con 1 f "
137. S = Cdx. . 140, S_s'_"_dx.
J #lnx ~ ) t ] x2
05 - 1 o1
138. S( X )“cosldx 141 SL
' - = T (\(_"'I)“

®apasz K.u.nal‘-'mﬂx f(x) quHKuua (a, ¢~ Ba [¢ 41, b)
(ni>>0, M2>>0) opanHkaapaa HHTerpaMaHysuH Gj?.nuﬁ
¢ HYKTa GYHKIHAHHHT Maxcyc HyKTracu O¥acum:

Masaymku, 1n1-—+0, 12— 0 na ymby '

¢"—\1|

. &
F(m.nz)—"-s fdx+  foodx
¢'+ﬂ2 .
GYHKUHAHNUHT JTHMHUTH f(X) tbynxuuaﬂunr (a, b) naru xocMac
HHTErPaaH Jleun.nann Ba Kyﬁwlaruqa Gearunasau:

lim, F{n.,ng)—Sf(xm L ®

q2_>o - a

Arap F(mi,m2) QYMKUHBHHHT  JHMHTH . YeKAN Gy.nca
(4) xocmMac HHTErpan AKHHAAWYBYH, aKC XOJAA WHTErpan
Y30KAAWYBYH AeHHAADH.

8-TabpH. Aeap m 1]2—4; aa n—»O da

Fonn)= § fx)dx+ Sﬂx}dx .
et o
quHKunﬂHuHr JHMHTH Masm}’n Ba ueksdim Gfaca, y X.OJI,U.&

Sf(x)dx xocMac uu'rerpa.n Gom lcm?ma'r Mawocnna AKHHFa-
& i
LyBYn neuuﬂuﬁ

185



CRMF e St e en D
n—+0

JUMHT 3Ca S flx)dx xocmac unrecpasnune Gows Kuimaru
N 1 h .

defiuradu. ¥nu, = : o

o - T S & T S h'

- V.P.Sf(_x)dx

HaGH GeATHAINAAH: '

Sf(xla'x—-hm[ S f(x)dx-l"- S:':f(x}dx];““?!-? :

b .

Sf(x)dx xocmac HHTEI‘paJI ﬂxuunamyalm Gjmca y ﬁom

Knﬁma'r Ma‘bHOCHIlﬁ XaM . nxuunamyaqn Gy.nanu Bnpox

Sf(x)dx xocmac umerpa:mnur ﬁom Kﬁﬂmar Ma'bnncu;la
4

AKHHAAWYBYM GYNHIIHAAH YHERT AKHANAIYBYH. GYAKMHA xap
LOMM KeJHG uuKaBepMahan. Macanan, yumGy :

|
B S B dx' Sy
1 R -1 .x-f ',.-,: .

XoCcMac HRTerpaa 6o HREMAT MabHOCHAA AKHHAJAARIYBYH

o §mm( fresf)-

o —irm[lnIxH_“_.;-]mx” ]_.

2 it

1

dx  looiinlia e L@ ea '_', st e

BHpoK; S ZX XoCMac MHTETPAN SKBHAAILYBUK dMac,
-1 e ’._.'-:'--,".'.-, Ty N

146



Ky#iuiaru HHTErpaiapii TORMHT:

[ . . F
142. V.P. Sx" . (a<c<b) 144, V.P. Sxtgxdx
e z
X - .
143. V.p. S ni ' 145, V.P. S""""“_a o
03 . _ J 3—5sinx

- XVI 606
TAPAMETPTA BOFJHK HHTETPAJIJIAP
1- §. HAPAMETPFA BOFJIHK HHTETPAJ TV[I]VH'{_ACH'

flxe) cpynxuna R? c])asonaru 6Hpop
D={(xy)ER*a<x<h, ycECR)

TynaaMaa GepHATaH G?ncnﬂ.-g-ysra pyBuHHHHT E T¥naaMaan
ONHHT@H Xap OHp TaHHHMaHran KuiMatiaa f(xry) pynkuus

x ysrapysuncH Oyfuda [a,b] opanuxna HHTerpamlaHyaqn
ABHY

. .§f(x;y)dx

HHTErpaA MapXyns 6¥acuu. Papuranku, 6y uuterpan y yara- -
PYBUKHHHT E TYNAaMIAH 0AHdran KUAMaTHra GOrNHK Oyaanu:

= (e, )

Onarna (1) uHTerpan napamerpea GOFAuK uHTE2pAA,
¥ yarapyeuu aca napaserp pefunanu. [lapamerpra Goenux
unterpaanapaa /(y} DYHKUHAHHHT GHP KaTop Xxoccanapy -
(MHMHTH, Y3AYKCH3AMrH, AHGpepeHUHaNTaHYBUHIHTH, HH-
TerpaJlaHyBYHAHIH Ba X.K.) ¥pravunagu. By xoccanapuu
yprawnwja f(x,4) QYHKUAAHHHE 4 OFAHEA RHMHTH Ba ynra
HHTHAMIL XapaKTepH MYXHM posib JHHANEH. 5

f(x.y) dyukuua D ryonampa Gepuiaran, -yo 3ca E 'rj'm-
JAMHUHT JAUMHT HYKTacu GYACHH. .

Y

»

L O1BT



I-TabpKo. Azap Ve>>0 orundunda 3an, (Vi€la
geyn wyndad) S=08{&x)=>0 . vonuscakn, |y—yol <
TeR2CUgAUKHI KanoaTrantupyeui Ve E yuyn

A LA 1Kﬁ,§l—fp{x)] {3,, x,ﬁ{a bl = Ay

64aca, y :(“0115& ‘i) ﬁguufqus f(x,y} ¢ynm$usuune y-»
dazu aumur @yncyusby Jeduradu.

f{x,y) $yuxuun D Tytmauna Gepuarau Gyaud
iE- Iynnamnuur JUMBT WYKTACH Bysiedn, .o

2-tavpud Aeapy Vex0 oruncande xas: (xEla
guyn) wynoai A=A(2,x)>>0 Tonuscaxn, |yl > A Tenzci
ARKHY ;qanoamaumpyaw ¥ye {:‘ Yy

Plirteol<e

6)‘7-"‘33 .‘f «’q’Md‘f &(<) 45”"'“4“” f(x,y) tpynxqaxnuﬂe PR
daen AumuT Pyngquscu c?euu.aadm R
l-Mmucoa Yu.le '

. , f{x'y)*xsmy R
tpynxunmm !)»—{(x,p)ER2 0<:x< 1, yER} r?nnamna 1
pakauk.’ y—»— JLaTH JIHMHT q)ym(uua "X 3KAHAWIMNK K
-CATHHI. ~ ' o . o ._ . .
-~ Arap- " V_e}{_j_ ‘ra".kj‘;pa,-' d=c 1e6 oauca, yH
Yo—go| = [y'_.-“—| —38 TEHTCH3AHKHH KAHOATAAHTHPYE
VyER Ba VxE[O l] yqyn

: lf(x'y) q»(x)f— Ixsing—xl = |x!|sing — 11 =

A
_lxllsmy-———smw|-lxl 2sin 5 T Cos 2 =

Qly-——lfcs -

"ﬁjf.nanu ﬂ.emax y—» & ,tla f(x,y)—xsiﬁy ’.'_q:!ynxunanl

'Jmmm tbyﬂuunncn _ C e - .
tp(x)- lim f(x.y)-- [mi xsmy =x

y-- ) '——._

RS T 2 -
6faanu.
188



2 MHCOML Yumy

f( .y)—

l+fx’

pynkins D= {{x.y)ER“.Da:;;xQ"l §ERY Yyhnamaa GepuJi-
rag O6YACHH. y—- 00 AaFH JHMHT quﬂxuuaun TONMAT. .
q:(x)=0 SKAHAHTHHH Kypcaranna . ’

' Arap Ve:>0 ra kypa A——--,ueﬁ oanRCa, ynna Iy}>A"

TEHICH3NHKHKE KAHOATIaHTHPYRUH VyE_R YuyH - N

1H(xg)—elx) = | i |< <e

6ynann. Memax,- 0<x<l yays y—+oo 23 f(x, y)— :

=% THiE l:by}]l{l.lHﬂHHHl‘ AHMHT (pyuxunﬂcn qa(x)-—*O ﬁynanu

x= 0 na ¢(0)=0 SKAHARTH paamaunnp
IOkopusa xeaTHpuATaH MUHCONNAPHHAT GHPHAYHCHAA, JH-
MHT PYHKUHA TabpAduaary §=e 6Yaub, y PakaT ¢ rarusa

GOFANK, Hxxnuqucu,ua 3ca z§=i 6yaus, .y -Gepn.rlrall z}

>0 Ganan Gumpra Kapanaérran x HyKTara xau GOrARK,
IKAHAKMRHEH K¥paMu3.

JIumMuT dynruna tabvpupuaary 6>0. auur daxar e>
=0 rarena GOFAHK KHAHG TaHA2HAH uynxnn ﬁyaran xon
MYy XHMIHP.

3-ravspug. D rinsanda Gepime&n f(x,y} d?ynxqus-
Hune y—=yo dazu aumur Pynxquacu §x) bgacun, Ve>>
>0 oaunrasga xaMm ‘wydaah  §=8(e) - Fonuacaxy,
ly —yol << <8 Teuecuaﬁuxnu !qauoamaumpysuu VyEE 8a
Vx€lab] yuyn R

s, ) y) cp(x)l <e

Ggaca, [xy) yuxyus ya AUMUT drgumqaacu tp(x} 2a
fa,b] da rexic agunsquiadu OJedusqdu. -

4-Tabpu. Drgnranda Gepusrzan f(x,y) gyscyuanune
Y— Yo Oazu aumur pynxyuscu @(x) bfacun.

V8 >>0 oaunzanda xam wyndai >0, xo€|a,b) sa 1y —

— Yol <8 remecusauxnu Kanoarrantupyedn y,GE Tonus-
caku, yuby :

189



lf(xo’gl)"“l’(x)i >30

TERECUIAUK FPUNHAY 6y.aca, y .z;mda f{ x,4) d.:ymcuus tp(x) g
HoTeKkuc aKunsawadu Jeduradu,

lOltopuJLa KenTHpHAran 1- Mucosna f(x.y)=xsiny oys
ey~ = 5 A §3 AHMAT QYHKIHACH X Fa TEKHC SKARAAWUL
Xy

paBLIAHIMP. 2- mncmﬁ,a . 5ca f(x,y)=W. QyHKUK

y— oo pa JUMET PYHKIHS P(x) =0 ra HOTeKHC TKARAAIA L]
. . . . 1
Xakuxkartad xam, VA>0 counu onafiauk. Arap =3 |

cupataaa |yl > A TEHICH3AUKHK KaHOATAAHTHPYBYH HXTHI
puit ¥ HH Ba x0=~y—'ne6 oncak, y xonina
1

T
' lf(xo,yl.)—cp(x)l=—‘l = e=7
yf._
|
6yan6, Gy 4- Ta’bp}ltbl‘a K¥pa y—oco aa f(x, !+x"'
QYNKUAS §3 AHMHT QYHKIHACHTE HOTEXHC AKHHARHIHIIHR
GHARHpanK.
3-mucon Ymﬁy

N
7
dayummﬂ D= {(.\c,g,t)E!i'2e < x< 1, 0<y< + m}ﬁnnaun
KapanagTran 6¥ACKH. § — + 0o 12 NHMHT PYHKUHAHH TONHH
Ba AKWRAUIHII XapaKTEpRRH Tel(umpuur '

1 1
Ilm f(x,y)— lim
g+ 1+(1+ ) T e

9KaHKHH KYpUUl KHAHH auac -

) — o) = f— 2 l. -
o)~ ot .l]_+(f.+i)y ,Hx_l
4

eyl
E+(I+'_3T]('+e”) -

f(x.y)—




Arap a=¢&" Ba 20 napaa In(d+x)<<x IKAHAHFHHY
ybTRGOpra ONICAK, Y XONAS If(x.y)—-q)(x)l :

.'—e(_—_ﬁ)l ler—e” zrl__.

: n ; T
%(.l_ —e ¥ )< & TEHLCH3NHKAN €3HG TONaMH3:

R y:>— . R 48..', L
Arap A== I v pecak, y xonza Ve>>0 ra kypa
‘ 2ln(l- )
e, y:::-&

TEHICH3NMKRE.  KAHOATILAHERPYBUH, 1 Vi, aap yqyu Ba
VYx€[0,1] yuyn e

o) — gln)) = l

',"

l
Ty

f

l<8

TEHICH3JAHK ?pHHnH 6ynalil; By 3ca 3-rampudra kjypa
GepHaran H(x,4} dynxkusanu g— +;i{w A8 JAHMHT, q:inI(Lll—lﬁ
i,

¢(x) ra TeKknc auuu.uamnmnnn Gitn
4-mweon. ymﬁ& o

f(x.y)usmz .

GyHKUUA D= {(x,y‘)ERg.,xER 0<y<: + oo] Tnaamaa Ge-
pUAraH GNCHH. §~ + co 2. IUMHT BYHKUMAHY TOHHL Ba
MHTHAKIIH XapaKTePHHA Teumupnnr

lim- Hx, y)= llm sm— 07 M oanunn K¥ pric
g+ ]
Kﬁ'HHH aMac: ¢(x)=0 ‘ ;‘

|f(x.y)—¢(x)i-|sm——|€1 |<s==-y> 'x'-‘ ;.a

i
-
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: Ve'>0'\ra'u$'1-pa A—-:".l_il—'nec-au,' y Xoana |yt >A Teur

CHITHKHH Kanoamaﬂ;mpy:mﬁ'v_y ytly_ﬁ ]sin-i—‘l_{e 6ynan ;
'By epna A=~I§- q)aKaTrera &ra Gorank Gyamaii x ra xa ‘

. GOFRuKIHD. A HH X ra GOTAHKM ac'Kusn6 onn6 GYAMACTHTHH
K§PCATHINA TKYBYHIa XaBOJA KH/1AMH3, : -

Hemak, xapanaérran q)yl-:xuuﬂ §3 AUMKT ¢yﬂxuuacnrd
4- Tabpudra Kypa HOTEKHC SKMHAAmMAZH. . i

Teopena f{xy) dynkuus y—yo Ra IMMAT GyHKLUNS
¢{x) ra ara GFanG; yHra TEKHC SKHHAAWMUIE Yy4yH V>
>0 oaunranga Xam, x{xgclad]) ra Gorawx O6Famaran
myHpaah- 5=25(2)>0 ronmand, ly—ygol <8, |y —gl < 8§
TEHTCHAANKAAPHM  KAWORTNAHTHPYBYH Vy,u CE  xamig§
Vx€la,b] yuyn : Co

|7 (x4} — F(x9' ) <<z .
TEHICH3IMKHHAT 6a)ua'p|mumu 3APYP Ba €TAPIHAMD.
2.8, NAPAMETPIA BOFJINK HHTEI‘PAJIJIAPH HWHr ¢YHK[I.HOHA

- XOCCANAPH -

l-teopema. f(xy) DyMKons y nunr E t¥naamazan

onuHran xap.Gup tafinp KHAMATHAZ X HHHT DYHKUMSCH
cndatuna [a, &) opaankpa ysayucns GVacun. Arap f(xy)
| PYHKUHR ¥ — Yo Ba Q(X) AHMHT tbymcuunra sra Bynca Ba yura
TeKHC AKHHTAWICA, ¥ xoama '

|Ln:.g;(x,-y)dx:_—gq>(;)ax" @

_ Gy.naml
© 2-Teopewma. Arap’ f(x,y) tbymmml D= {(x,y)ER2
xE[a,b], ye[c d)} 'ryn.nauna Y3AYKCH3 Gy.nca, ¥ Xoaaa

= Sf(x,y)dx -
- 9D
¢ymmun le, d] opa.unma ys.llyxms Gyananu.

-3-Teopew a f(x, y) dbynkuus D=1{(x, y) €R: xE{a, b]
yEle, d]} T¥naaMaa Gepuaran sa y ﬁarapysllunnnr fe, df opa:
AHKAAH OAHHTAK Xap GHP Takki KWAMATHAA X §3rapyPUHKKM
dynxunnc cudpathaa [, bl opaankma yanykens 8Facuu. Arag
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f(x.y) byuxuuz D r§nramaa i;(x,y) XYCYCRit XOCHIara ara

6¥an6, y D na yaaykcua 6¥aca, y xonza f(y) dpynknns xam

fe,d] opaankpa I'(y) xocknara ara sa yw6y :
4

I'(9)= 1 (xg)dx )

mMyHocaBar ¥puuaugup,
4-tTeopema. Arap f(x,y) pynkuus 2- reopema waprtaa-
o

PHHH KAHROATJIAHTHPCA, ¥ xo.mh S!(y)dy HHTErpan MaBxya

[

Ba

§ [ §f(x,y)dx:|dy= § [ §f(x,y)dy]dx 4

4 o a [

Mynocabar ¥puuaunaup,

flx.y) dyukuns D ={(x,y)ER*: x€lab), y€lc.d)} Tynaam-
la Sepuaran, y yarapysusHunr[c.d] opanukaan onunran xap
Onp Tafinn kuimaTuaa f(x,y) GyHKIMA X Y3arapyBuUHHHHF
dpynkunacy cudaruna [a,b] opandkaa uHTerpanaanyeuy
6yacuH.

x=oly), x=p{y) dyakudaaapaunar xap Oupu [c.d] na
Gepuaran ea Vy¢€je,d] yuyn

aoy) < Bly)sb (5)
6yacun. ¥ xonpa
_ iy} . - ’
H= iz (1)
ald)

HHTETPAl MABKYARHCH Ba ¥y (0apameTp y ra GOPJAUKJINCH
paBLIaHAUP.

5-teopeMa. f(xy) dyskuna D={(x,y)cR*:x¢cla,b],
y€[c,d]} T¥naamaa yanykens, a(y), B(y) dyukuuasap|c,d] na
Y3AYKCH3 B (5) wWapTHH KaHOATAAMTHPCHH. ¥ xonja

3 Be)
I(y)= § f(x.y)dx
. a(y)
_ynkuug xam [c,d] opannkaa ysaykcus 6yaanm.
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6-Teapewma. f(xy) dynkuus D={(x,y) cR*:x¢[a,b]

y€ lc,d]} T§nnamaa yanykens, F (x.¢) xycycuit Xocuaara sra
Ba D na ysnykcus, a(y), B(y) bynkumsaap o'(y), '(y)
XOCHAAJAPra 3ra Ba yaap {5) WapTHH KaHOATAAHTHPCHA.

- ¥ xoana I(y) dyukuna xam [v,d] opannkaa xocuaara sra sa

By :
I(y)= S' F(xg)dx+ 8 (9)HB(), v) — o (9)f(a(y), ¥)(6)

.oy

MyHocabar § pHHAHZRp. B

5- Teopema 1wmapTnapu OGaxapunran xosapna f(y) Qyuk-
LUHAHHHT [c,d] opanukia HATETPAANaHYBYH IKAHAHLH Ke-
A6 9HKAAM.

S5-Mmucoa. Yty

2 .
limgxzcosaxdx Hy ronuur, Hnrterpan ocruparn f(xo)=
u—\-{lo )
—=x’cosax ¢pynkuua x€{0,2] a€R napla ysAyKCHS 3IKaHU
paBwanaup. Kymaanan, y D={(x,y)€R*:x€[0,2)x€[0,2]}

TYNAAMAA YIJNYKCH3,
lim f( x,a)}=lim x’cosox = x?,
u—uo a—0

|f(x, @) — x* = | Xcosax — x*| = | x*{(cosax —
— )] = x?lcosax — L] = £*|1 —cosax] =
aixt

=x2|2sin2%x— < 24 I?i I‘Z"z 5 < 8o’ <.

Arap Ye>>0 ra kjpa 6=—2—}%— Recak,

| f(x,x) —x?| <& 6ynank. By aca a—0 na f(x, )= x’cosax

GYHKUASHHAT AHMAT QYHKUHA £° ra TEKMC SKHHJAALIHIIHAH
Cunpupans. k- Teopemanan doirnananu® Tonamua:

2 2 2

. . 32
lim \ Y*cosaxdx = Slimxzcosaxdx= x”a‘x=x—| =8
=1 a—=0 3 1] 3.
1]
1 .
. dx
6-MmHcon Yuby lim S———x—; HH TOTHHT.
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-

-, IOKOpHAA KeATUPHAFAH 3- MHCOArE KYPa UHTETpaji OCTH:
AarH ' ' .

flxn)=——rm i DYHKUBA 11> 00 34 JHMHT GYHKIHA'
|+(1+-;;) -

| e i o
-‘—'—-; ra Tekuc akuanawanu. Hemak, |- Teopemara Kypa
+e

MHTErpaj OCTHAA JIHMHTFA JTHIH MYMKHH, f'bHH

. ! . 'I ) . B
fith S._..,_.‘“‘_x_n_=5 1im(..__'___'_°;_. )dx—_—_
g+ o il A—+ oo Mg ’

D 1+(1 2] e
1 | -
= S__-.= S_f_‘f?{: _ S_df.e_‘__"_+_l_}_ —

Jider | dugeT 3o
6¥nann.

7- My con Yuby
! 2
lim S-f-e P dx

¥—~0 y2

0

WHTerpafia AHMHT GeNCHCHHH HHTErpaJl OCTUIE KWPHTHLI
MYMKHHMU? _

apasz KWAAHAHK, AUMHT OeJiTHCHUYM HHTETpaf OCTHra
KHPHTHID MYMKdR GYackH. JlOHTaAb KOWABCHHH KyanaHl

soox u "
Sunan lim—-e ¥ =0 3kanuuu kypuw kuitkn smac. Je-
p—0 y '

Mak,

6¥nanu.
DHAK UHTErpaAHH KHAMATHHH X1coG1al, CYHTPA AHMUTEA
yTamua: :

| R 1 2

x "' & _t _fz_ x* _
S yz . g dx—-v Q'Se 4 d(;p')_._.

: " 0
&Y 1 ' _

Ly 1( _"3) lim h(iﬁh; az)_“]
—_— g ¥ — . 3 . 4 =,
=gt I,_z P—e "/ o6l 2
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,U,E‘MHK, JAUMIET OCATHCHIH HHTErpas GCTHLA KRHPHTHIL MYM-
KHH 3MIC 3KAH.

Hera? Hlapxaa6 Gepunr!

8-mucoa Ywdy

I e e e .
Hy)= Sln e+ o dx

1}

GYHKIMSIHNIAT =0 HYKTAaAaTH XOCKAACHHHHT MAaBXYLAHCH-
HH Xamha {3) dopmyaa YPRUJWIHPHAR TEKIWUDHHF.

Dapas wuaafank, f{y) dynkuwsiimur yu==0 nyxrana
xocuaacn mawkyd OfawG, {3) dopmyna §punan 6facun,
¥ xonna :

!
;“dx Hydx

(y)y= S Fa E((_x_)_%r ‘)y_ﬁ =

S“ ardg _antg

X
| . 0 Yo
’ +(%)
OVaaiH,

DHAN GePRATAN HRTETpaann GY.nakaal nnrerpainau (op-
mydachitad bolpanannd, GeBocHTa XHUcoOaahauk:
!

2

X

g e
+y

H{y)==xIn

[n\[—}—yz—l—l-g ”dx--—

wln\[l + ——I+yarctg l
=In \/l +yf —1 +yarctg | v

1(0y= —1 6Jarann yuyH
O i D= IO . ('—“Y&;‘ﬁ ' *L)=l
0) im. 122 im p 4+ arc gy 2
OynanH.
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HMurerpan octuparn dykkuuawuur y OFiAnya  XocHaacu
Sy 6Yaub, y y=0 nyKTaaa HoJra Teur. '
+

Jlemak, kapanaérran uaterpan yuyu (3) gopmyna ypunin
amac. Mavaymgn, (3) dopmyaa Fpuran G¥aninnenir acocui

o

. 1,
mapraapuiaad oupu flagl= —i 5 PYHKUHAHHKT Y3JaYK-
: ¥

cuzanrnanp. By dywamannr (0,0) nykrapa yaaykcus
IMACTHIH PARILAHAHD.
Q- mucon Ywoy

[

o«

HITerpafild XHcobaanr.
Dapa3 KHRalAHK, x=a2e>0 6yacun. ¥ xonna

arctylalgy)
fex

Hx.a)y= 1 a, arap x=0 6¥yaca,

,arap x5%=0,x5% % 6y.nca,

0, arap xzwg- Oyuca
PYHKIHS xaMmaa

Y -
T, e arap x<= . ofaca
$y 2 o +
fde a)=q [T

a - B}
0, arap x="; 6ysca

2

pyvkunsnap D={{xa)eR*:0<x g-; 0 < e a} Typrbyp-

HAKRA YIAYKCH3 IKAHH pasianaup.
Hemax, (3) GopMysann KYAral MyMKHIL
Hatnkana

dx

Ha)= A
( ) I+a21g2x

LA, YRR

Bynaan.



By uuTerpanna tgx={ anMaWITHPUWIHNA BarkapHll HATH-
wmacuaa
+ oo

. . di
O T
(a) J (251 + oy
MHTETPAArE KeAAMUB.
+ oo — 4+
Y (T ey g
) (4% 42 1—a? ] 1+2  a?m ) | 4 ¢%4°
1 + = o doe o i
_— _arct "' .___.___ar“t ol I — . e
— g o +¢:2—-l ‘ g( ) " 2 14w

2uau

F(a):.g.. Hl-;* HdOAdHH sHTerpannal, TonaMus:

f(a)z—g—ln(l +a)y+C, 6y epaa C — uxtvépnii yarapmac

COH. :
A— + 0 na aumurra yTad, OXHpru MyHocabaTaaH KyHuaa-
FHHH OJIAMH3!

lim !(a)—---— 0+C,

a— 40

ABHH,

C=lim Ha).

a— 4G

Uurerpasn octuaars OYHKUAR  y3AYKCH3 Gy.r:raun YUYYH
2- reopemanan ¢oifinananut

( tim -?-'f-‘—g‘“‘g")d =0

HO)= lim fa)= Jim e

a-» 40

S b | 2

sKanuny, AbHH C=0 5KanUHH TONaMHUa.
Wiyupail kuand, a>>0 aapna

f(a):—}ln(u-a)

6ynanu.
Xyand okopHaarara yxwaw a<<0 6yaravaa
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!(a):‘-—u—'ln(l —a)

3KaHWHH KYpcaTHiu. K.HHHH smac. [emak, Kapanaérra
nurerpan Va aa

ra TeHr.

!(a)=%ln(l+|a|) b
10-mucoa Ywby 11

/= g*’b L dx (a>0,5670)

i]

HHTErpaaHH XHCoGsaHT. L
Paswanka, x>0 a2 i

Unterpan octuaaru flx,y)==x¥ — pyHKuus D.—{(Jc,y)(é‘l'vl’2
ix€[0,1), y€la, b]} Tynnamma ysnykcmanurupau (4) dopmy-
AaHH KyAnalWl HATHXKACHAA TOOAMMS:

b | b ’
— Sy \ Y it
{ Sa‘y§xdx S] ; lnl+a.

3KaH.,
Il-MHcon Ywmby
. bta .
Fla)= S SN g
2+a

WHTerpas yuyH F/(a) uM TonwHr.



K)KOPHIL& KeJTHpHAran 6- TeopeMa WapTAapHHA TeKLWIH-

paMu3.
fro) =2 byukuus x=£0 1apna yanykcus,

Fra)=rcoseex 5ca R 12 Y3AyKCH3ILHp.

(ata) =(b-+a) =1

(6) dopMynann Kyanab, TONaMK3:
b+a

Fra)— sinelb a) _ sivalata) _
Flla)= S cosaux dx 52 et -

a4 -
. sinadbd+ta)  sinalatw) | sindbta)  singata)
o o T b4 ata

= (—'-'—|— yyws sincd o) — (— -+ -d—i;)sina(a +a).

Mucon Ba macaniaanap

Kyfinparn ¢yUKLAANADHHHE OepHAral TYMAAMAA AHMHT
QYHKUMANTAPHHY TOMNHHT:

N P B
1. fxy)=x cos—

D={(xy)ER:0<<x < + 00, DTy <<+ 00}, yo=+ oo.

2. {x,y)=(x— Darctgx”;
D={(x.N€ER*: 0= x < + 0o, 0Ly + o0 }yy= -+ oo.

3. fry)= \/xz+7‘§—;
D={{x,)ER*:x€R, 0 y<< 4+ 00}, yy=+ .

4, f(xy)=x _
D=lxy)eR:0<x< |, Oy 1), 900=0.

5. f(x y)=x"siny;
={(xy)ER:1XER, 0<Ty<<m}, yo==5

6.'[(xn)= Vit

D=f{(x,n)ER::0x< 2, nENY}, nom

7. f(x.;n)=narcigns®,
D={(x,n)€R*:0< x< + 00, nEN}, ny=o00.
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8. flx,n)=n’xPe™"
—{(x,n)€R2-0€x<+00, REN}, nyp= oo

9. flxn)= \/ﬁsin%ﬁ;
D={xn)ER*: 0L x< + 00, NEN].

10. f(xn)_ln(1+-§?5%)-
D={(x,n]ER2:0<x<+oo, nEN), ny=co.

Kytiupard dyHkiuniapHadr Gepuarad THogaMma AHMUT
GYHKUMAAAPUHE TONHHC Ba YHM TEKHC AKHHAALWHLIHHH
HCBOTAAHT:

1L f(xg)=e*",

={(Ly)ER: I Cx<C + 00, O y<< + 0}, Yo=+ 00.
12, f(x,y)= @siny—\@—.

={(xy)ER:XCR, 0<<y<<+ o0}, yo= + oo.
13. f(ea)=x>
D={{x.n)ER:0Cx B, 081, nEN), ny= oo.

14. f(x n)_’_ 3x2J’

D={(x, n)ERQ. l<lx <+ o0, REN)Y, np= 0.
2 2 2
5. f{x,n)= . @in«j;—,

D_—{(x,n)ERz.lgx< 400, nEN}, ay= co.

Kyhupars GynkunanapHinr Gepuaran TynaaMaa AHMHT
PYRKUMANAPUHH TOMKHIC BAa YHHW TeKHUC SAKUHJallHLIra
TEKUWIHPHHT!

16. f(x,n )_M

Y
xE[0, 4 o0 ), HEN, ny=
17. f(xn )—"‘%, x€fl, 4 o),

HEN, ny=o00.
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s o .
18. f{x,n):ne(l-cosg), x€[0,+ o0)

nENv n|]= oo,
19. f(x'n)::nSSin'fg‘tdt‘
o
xE[O,QJ, O<za<<], neN, 1y = 00.

20. f(x,y)=—scos, DCx |,

. x® ¥
0y + 00, yp=00.

21. Y6y,

1

A= | dx e do), =0,

PYHKUHAHH Y3AYKCH3NHKKA TeKLWHPUHT,
22. Kyfinaarn wurerpannapiu xucofianr:

1 +a d.
a) lim S ;m-g—,
o0 1+x"4a

| g
6) lim 5 Vit atdx,
R

Kyiinaars GyHKURSAAPHUHT XOCHAANAPHHH TOUMHT:
e
23. F(x)= Se-‘v‘dy.

x

" 94, Fla)= S e Vi—2gy

®

25. F(a)=’ Sf(x +a, x—a)dx

[

a

26. Floa)= S—'de.

n
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a e
27. Fla)= de S sin(x* + 4> —a?)dy.

0 x—g

28. Flx)= S(x—i—y)f(y)dy. J{x)— anddepennnannatysun
L3
hyukuns 6yaca, F7(xHn TONMHT,

29. F(x)={ ()l x—yldy. a<<b, J(y)€Clab] F"(x)nu

"

TOHRKRHI. .
X

30. Flxy= Sf({)(x—t)”"dt,F""(x) HH TONKHT.
. h _

Ky#innaru nurerpaasapuu xucobnanr:

a
]

31. S In{asin®x 4 b%cos’x)dx.

it

32. S In{ | —2acaosx - a’)dx.

Lt

n-- R0 L S (al << 1)

33. SI __l--l-acos‘x d.:‘c
| —ucosx  cosx

" g dy =
K catTma OB S-—v—-;—— myrocabataan pofiaa-
yp 3 Vi3 y $

JAHHHT.

35. a) lgsin(ln—d';)”b:{;{dx; a0, b=>0

i
4]
} >
6) Scos(ln%)xTTa-dx. a=>=0, b0
il
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3-§ NAPAMETPTA BOFJHK XOCMAC HHTEIPAJJIAP

f(xy) dynkuns D ={(xy)ER*:x¢|a,+ o0), yEEC R}
THitiaMAaa Bepuaran 6¥aub, y yarapysstiepnr E rynnamaan
OJIMHraH Xap OHp Tailhe KHilMatThaa x ¥3FapYBUHHKHI
byHKUMACH cHaTuaa [@, -+ o JOPANHKAA HHTCrPAaANAHYBYY,
A'LiH

B
fle.y)dx, (g€ £)

a

XOCMAC UHTErpa/J MasXKyd Ba uekaAH O¥icud. By ndrerpan
Y HHHI KHAMaTura Goradk 6§auo,
oo
Hyy=§ Rryux

1]

HUTErpad napamerpra 601JHK (YEFAPACH YEKCH3) XOCMac
uutrerpaa aeb aranaam,

Yy
a ’ +
§ fonde, § Ry

jftapaMeTpra 60[‘.?“”{ XOCMac HHTCrpaanap xasm s opHilaraack
KHPHTHJIA[H.

foey)  dynkunn  D={(xy)€ R x€[ab], yEER)
TYnaamMaa Gepuaran, b — maxcyc nykra 6¥and, £ tinaamaan
ONHHTAH & nuur xap Sup Taluu KuAMarnia {a,b) opanukaa
HUTErPaIallYBYH, RBRK

b

{itxyux (yeky

t

XOCMAC HHTErPpan MapKys OVACHH,
By unterpan xam y RUHT KRiEMarTura Sorank GY¥anb,
fi

I(y)y= Si( x,4)dx

a

HHTEPada [Ia[]ilMET'pFH 6(]1‘JIHK, He a2t UL AR MU (f)_:'jﬂ-‘ﬂ{u}l'
Hune xocsmac unreepaan 1ch atanann.

@& HYKTA Mmaxcyc, ¢ Ba b HYKTajdap Maxcyc, yMmymat -
RapramMerpia 601‘JIHK nerapadanMarat, '-](‘.!_“Z‘IPEI{‘H HeKCH

P



XOCMac HITErpaasap TYWYHYACH XaMm Kopuiard kabn
KHPHTHAAN.
Macanau,

y .‘f._’?_}_a_. , {(a>0)

(t—a

T &ty

LR

COsax
S dx, acR
e+ x

A ey

UHTErPANNAaPp napaMerpra GOraKRK X0CMac WHTErpaaLapaRp.

fxg) dywkunn D={(xy)€R*:x€la,+ o), y¢ ECR}
T¥naamaa Gepunrall, y ¥3rapysudaunr £ T¥naamMaan oJuHran
Xap Gup Taluy XKHAMATHAA X Y3rapyBUHHHHT (YHKLHACH
cuthatuna [u,~+ co) opaliMKaa HHTEFpadnanysdy O¥acun.
Y xonna uerapacu yekCH3 6araH XocMac HHTETPaN Ta'bpudn-
ra kypa uxruépuii |a, A} na (a<<A < 4 o0)

A
A= { fxg)dx (7)

HIITErpan MaBsxkyll ba
+ ne

oy=§ fegux= lim KAgh - (8)

]

Hemax, f{y) sa HA.y) dyakunanap (8) pa {(7) unrerpan-
Jaap opxadu annkfanraw 6yaut, Hy) HA.y) dydknunaunar
A 4 oo parw aumur Qyukyuscudup.

S-tavpud. Acap A—+ oo du KAy dynrgua
§3 aumur pynuxyusacu Ky) ea E rifnaamda rexuc sunaaumca,

4 xoada
+

Hy)y= S fx.y)dx

/]

unreepar E rinsamda rexuc skunaawyeun def araradu.

6-tawspud. Acap A— + oo da Ay gyuxyun
ga aumur yukyuacy Nyy ea E rintamda HoTexuc
HKUHAQUCa, § K0Ada

+ o

Hyy=\ Rxpdx

[
unrezpan E Tnaamda HoTekuc sKuHanuiyesu deb arasradu.
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(8) HHTEFPAHHHT E r¥nihampa TekKuc ﬂKHHJlﬂIJ.IyB'-IH
Oyauu I(yHHlldI‘HJ.ldH nbopataup:
-+ oo
1) S f(x.g)dx xocMac wuHTerpan gy Y3rapyB4UHUHT
o .
£ rynnamaan oAHHran xap 6up Tafinn KuitMaTtuia skHHAE-
LWYBYH,
2} Ve >0 onnHranna xam wyuaai A =A{e)>>0 TonHaa-
nukn, YA=>A Ba ycE£ yuyn

+ o=

[ rexo| <

6yaanm,
+ oo
S flx.g)dx nurerpan E T¥nnamMaa aKHHAAWYBYH, AMMO
J .
Y HiY T¥1AaM12 HOTEKHC AKHHAAWYBUHANTH 3Ca Kyﬁnnarnnau
uGopatTaup:
+ :
1) S f(x.y)dx wdrerpaa y Y3rapysunuudr £ t¥ynaamaad
a . . .
ONMHTAH Xap GHD TafiMH KUIMATHAA AKHHIAWYBYH.
2) VA>>0 oaunranaa xam wyuaait go=~0, yo€ E Tonna-
CaKH,
+ oo

S Jory)dx

A,

Oyaanm.
12-Mmucoa Ywby
b o .
()= S ye “dx, y€(0,4 o)
1]

MHTErPANHHHI AKHHAALLHL XAPAKTEPHHH TEKLWHWPUHT.
ABeano

A
HA.g)= Sye"”dx (0L A<+ )
{

HHTErPAJHH KApafiMus,
' A ;
f(Ay)= Syt""-"’dx: —e | =-—e M

n rezd)

200



Cy¥urpa
lim I(A, y)-— ||m (l—e“"*’)_l

Ao 4 oo
OY/AHLIHHK TORAMHS.

JleMak, Kapanaérran HHTerpaa Tabpudra Kypa AKHHIA-
HJYBYH.

DHAH HHTETPANHH TEKHC AKHHJAAWYBYHJIKKKA TeKWHpa-
MH3. ' :
+ <
S e~ d(xy)
A

YA>0 neb onud eoz%, Ay=>A TEHTCHINHKHH KaHOaT/IaH-

=e~" 3KannHM xHCcOGra ONMHIAH XOJAAA

THpYBYH VAo yuyH Yo=7" ! neﬁ 0JICaK, Y XOJina

+ oo
— 4y Ay _t ]_
l Syue dyl—e =ef > =
'40
Gynamu.
By 3ca Hy)= S ye ¥dx uuterpaa (0,4 o) opanuraa
0
HOTEKHC AKHHAAMYBYHAWITHHYE GUAAHPaALH.

E tynaam cudarapa {a,+ o )=(0,+4 o) opaankn
kapatauk (6yHna a—uxmepnn MycGaT coH), y Xoaaa
Gapua y€|a,+ oo Mapaa

+

e —e 1

| o) =e =5 <

TEHIrCH3AHK Ypuban 6ynaan, ¥YHaa Ve>0 onHHrasna xam
(0{8<1)A=%In% aeiinaca, VA=A sa Vy€la,+ =)
yuyH .
+ w0

S ye Mdx
A

<e

6ynaan.
+ o

Hemak, /(y)= S ye~¥dx nurerpan {a, + o }=(0,4 o0}
0

OpaJdHKAa TeKHC AKHHAALYBYH,
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Hxy) dynxuus D={{x,)eR*:x€[a, + o0), yCE=R}
TyINaMaa Gepuarak Ba

+ oo
Ky)= § Jxy)dx (8)

a

HHTerpad MaeXya GYACHH.

7-teo pema (Komu teopemacu) (8) uurer-
pan E TYnaamaa TexHc aKMHAAmyBYH 6 Fawun yuyn Ve >
> () oAHHraHAa xaM, myHaail A =A(e)>0 Tonnacakn, 4’ >
= A, A7 > A TEHrcCH3AHKAAPHH Kanoavnanrtapyeyn A7, A”
pa YycE yuyH .

<&

l AS” J(x.)dx

A

TEHrCHSAHKHHHE G2 KApHJIHWKA 3apyp Ba eTapJHAHp.

_ By Teopemanan MHcos Ba macananap eunwja Qoigana-
HHI Mypakkafpok 6yaranu cababin TeKHC AKHHAZMLKHWITA
TEKIHPUI YYYH KYJAHPOK aJOMaTAapHH KENTHPAMHS.

Bedlepuwrpacec anomatd: flxy) dysxuna
D={{xy)ER* : x€[a; + ), y€ EC R} T§nnamna Gepuaran,
+ o

Hyy=\ itxyx

a

HATErpas Masxya 6yacuw.
Arap myngai ¢f{x) Gyukuns Tonuaub (x€[a, + oo},
1) ¥x€fa, 4+ o0) Ba Yy F yuyw |f(xg)<g(x) 6yaca,
=+ wo
2) S ¢(x¥)dx xocmac uhTerpas siKHHAawysBur Oyica,

a

y xoapa
+ oo

K= § fxyux

[

HHTerpaa. E T}“rn.haMﬂa TEKHC AKHHAaWyBuH G¥naau.
13-m ucoa. Ywby

+ oo

arctgxy
S 142 ax, yeR

HHTErpanHH TeKHC AKHHAAIWHMIUTA TEeKHIHPHHUT,
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Arap

arctgxy n
<

(44 21+ 4%
3KAHHHH Xncobra oAcaK Ba q)(x)z% peHunca, y
21 +x%)
XoAna
+ o0 2
1'8 ds _n.n_w
2 1+ 2 2 4

0

Gyaraid yuyH Beilepwtpace anomatura kypa Oepunrad
HHTETpan R na TeKHC AKHHNaWYBuk G§aanu.
14-Mucoan Ywby

I
S xe_"zsinxydx. YER

a

HHTETPAJHH TEKUC AKHWHIAWMHINTE TEKWHPHHT.
Arap

2, . _

) = | xe ™" sinxy| < xe <

9KaHWHHU BTHOOpra oficak, ¢p{x)=xe AeHuNca; y xoaaa

4 = + a0 . : y oo |
S Pxide= S xe * dxm——Q—e_‘ =5

0 0 _ 0

AKMHNAIYBUHAHrHAaH, Belepurrpace anomatura kypa, Oe-
PHJTAH HHTCFpaJdHUBF TEKHC HKHHJI&].LI)’B‘-[HJTHI"HHH TORdMHI,

Abenb amomMaTh. f(x, y)Ba g(x, y) byHkuuaaap D=
={(x, y)ER*:x¢[a, + ), yE EcR} Tynaamna Gepuaran,
y YarapyBunnuur E T¥nnampan ojtuHran xap OHp TafiuH
KHAMaTuna g(x, y) QYHKUHA x HHHT PyHKunsack cudatria [a,
+ o) ra MoHOTOH PyHKUHA GYACHA.

Arap

+ oo

{ fxgx

HuTerpan E Tynaamia 1Ckns whonaawysdn Ba V(x, y)€D
YuyH
[g(x, )l << C (C=const)
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6yaca, ¥ xoazna
. re
{ 10x (s, p)ax

uuTerpan £ ga texkuc ﬂxlm.namyaqu 6ynanu.
14- » v c o n. Ywody

+ =

. . arctg xy- zu'c:tgxg,r2 o
{ v dx, y€[0, + oo)

HHTErPAAHH TEKHC AKHHAALWMHLITA TEKUITHPHHT.
Arap

2
fx, gy =218 xly_;_a;;tg -, glx, y)=e"

aeb ONHHCA,
I n? 1
e )l <— T3

TCHICH3AWKAaH doiaananub,

+ oo

+ o
S f(x, g)dx = S arclg xy- arclg X dy
5 3 1 +x

anterpanuudr BellepwTpacc anoMarura Kypa TeKHC AKHHAA-

HIYBYH S3KAHHHH TONAaMH3.

glx, y)—e“-" Ba g HHHF [0, + o0) BaH oAHHraH Xap an
TAHHH KHHMAaTHAA XY HHHI HaMaioBYH (QYHKUHRACH GmeG*

Vx€[0, + oo) Ba Vy€[0, + oo) napna
la(x, y)l =~ <]

6ynann. Jemax, AGeab anomarura Kypa, Gepuaras Hurerpan

[0, + o0) opanukna TEeKHC AKHHAAMYBYH.

B.upux.ne aaomMmartHh. flx, y)ea g(x, y)q:pyuxuusnap :
D tynnampa Gepuaran 6yan6, VAZza xampa VyEcE yuyn

w

A
l Sf(-"% y)dx| << C (C==const)

G6ysca Ba g(x, y) x 6yiHua MOHOTOH,. x— 4 oo A8 ¥3 AHMUT

BYHKUHACH ¢{y) Ta TEeKHC AKHHAAWCA, ¥ Xoaza
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4 oo

{ fx g2z, y1dx

(4

wnrerpan £ pa tekuc AKHHAWYBUN Gynann.
15- M con, Yuby

+ oo

__________ dx (@ Bela, 8}, 0<<a<ct)

o

HHTETPaJIHH TeKHC FKUHAG LKW TEKUIHPHHF.
Arap

f(x, o, By=sinax- sinﬁx:_—é—[cos(a.— e — cos(a+.ﬁ).x]

1 N
glx, y)=-; AeH oaMhca, ¥ xoana

A . A
{(x,, B)dx =1 {[cos(a— B — cos(a+ Bhefdx=
0 . 13

__1[3(1(3___@” _snn(a+ﬁ)x]| _ [sin(a—ﬁ)dﬂ_éin(a+ﬂ)ﬁ]
T2l a—8B a+p o 20" a—p o+B

6yau6, YA >0, Ya, BEfa, b nap yuyH

1._| sife— )4 sinta+PAL - B
o f at+p = a?___ 5_2

A
1§ @ Bt =
0

oynanu. x— -+ o0 ja glx, y)=-l— dyvHkIMA [a, ) bpa.rmmzr

HOATA TeKUC akuHamnaaw. Aemak, Aupuxie aaomaTtura xypa,
KapasaérraH dHTerpad [a, b} opannkna TEKHC AKHANALIYBYH.

UerapadaHMarah pynxlMa X0CMAac HHTErPASHHUHF TEKHE .
(HOTEKUEL) AKM TN AL YBUBARTH TYWIYHYECH XAM H)KOpHD,aI'HI[EK
KHPHTHAA K.

4- §. NAPAMETPIA BOFJKK XOCMAC HHTETPAJLIAPHHHF
SYHKUHOHAJN XOCCAJAPH

Hx, 4y bynkiun D= {(t gYER%xEla, 4+ o), yCENR}
THra s Gepuarall gof TV ITaMBRET AHMAT FYKTACH GFACHH,

B-1copewma f{x, g) dynxunn

1y » yorapyrunnusr E nan oaunran xap Gup Thiinm
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KHRMATHIL Y Y3rapy s gyukunscn cudatnia|a, -+ oo )
Na& ¥3AYKens,

Dhg ey oaa Vi A (a <A <L+ oo0) opaaarita g (X) au-
MUT PYHKUHHTA TEKNC RKUHIAmYyBYH G acnu.

Arap

+ ™

1w = § #x pax

[

nnrerpan £ v¥nnampa rexac akunnawyptn 6yaca, vy xonga
g—go aa I{y) dynxkuun anMurra 3ra pa

+ oo + o
lim I(g)=tim § f(x, g)dx= { o(s)ex
v iy Wy M a

Mynocabar Vpuuaw, N

flx, gy dynxims D={{x, y)ER 1 x€|a, + ), yEjc, d}}
TVigaMla GepHrad, :

O reopema flx g) dynxunn Drynaamaa yaayxkeus sa

+ ao
I(9)=\ = 9)dx
mirrerpaan fe, d] opaavkaa TeKHC AKKHAZWYBYH G¥ aca, y Xoaaa
I(y) {c, d] opanukna ysaykcuws 6ynann.

I0-Teopewma. f(x, y) dynkuns D rinnamaa ysnykceus,
Fa(x, y) xycycnii xoenaara sra say xam D xa yaaykens 6 ¥ and,
y€le, d] na

.+oo
1= § Hxy)dx

]

HETErpan AKKHAAWYBYIH OVacum,
+ o

Arap S f.(x, y)dx nuverpan {c, d] na TekHc uxHHAa-
wyeuH 6§aca, y xoaaa f(y) ¢yuxuna xam [c, d} opanukaa
I'(y) xocnaara ara 6§aaan ra

+ ca

ry)= § hixy)dx

MynocaGar ¥pHHAN.
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il-reopewa, f(x, y) dyvkuna D rynaampa ysayrens
Ba

+

Ig)= | Hx y)dx

wnterpan (¢, d} opanukaa Texkuc axunaawysau H§acun,
Y xdana I(y) pyuxiian [¢, 4] opaankaa wurerpasnanysun sa

i d 4w e
Vindy=§1 § ix g)deiy~ *g 1§ F(x, y)dyldx

mMyHnocabat ypHuan.

(%, y) dynxunn D={(x, y)ER*:x€la, + o0). y€(c, +
+ 00)} TYnaamaa Gepuaran Gyacu.

[2-TeopeMa. f(x, y) byuguns D T¥naamua yaaykens
+ = + o

S f(x, y)dx, S f(x, y)dy mnterpasiaap moc pasuwaa

[e, +o0), la, + oc) na Tewne AKHHAAWYBYY B Y. ICHH,
Arap

400 oo +% ok
1§ fe mdxiagen § 1 fox, w)dyidx)

HHTEerpan skuwnawyedn G¥aca, y xonna

4o 4o ' R

V1Y #opdyie@an § 1Y fe nydelay)

[} v t at

WHTErpasJap HKMRAAWYBYN BX V3apo venr O¥nanm,
I6- M ucoa Ywdy
+ oo
S ¢ Msinxdx (0<ayLa< 4 o0}
HHTETPAJIHH TCKHC AKAMAAW WIS TOKIINPHIT.
Arap f(x, a)=sinx, g(x, a)=¢~™ aeiinaca, VX000
VA1=>0, YVaclon, + oo) yuyn '
A
! Ssinx dx|="lcosx| = [l--coad| = 2

5

Gvhant.
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Papwanky, x— -+ oo 1a

glx, o)—0.

1
in—

Hemak, Ve=0 ra kipa ‘5=_d§" pedinaca, Vx> A napaa

|g(x.a}l=l-;%;rl<e

OV 1aan.

Wynpat knaub, glx, a} x— 4+ o0 aa §3 Aumur
{ynkuuscy doara tekuc axunmawaan. By sca, Hupuxae
dJ0MATHTA Kypa 6epn.nlau AHTEFPEAHH TCKHC ﬂKHHJIdI.LIyB'-!H-
JIUrHHA OHALHpALKK.

17-muncon Ywby

+ oo
Inx
S T idx (0<p< 10)

HHTeFPaNtH TeKHC AKHHAALMIHIITA TEKILUPHHL.
Arap 0 p<C 10 TenrcusankHy 3bTROOPFE OJCAK, ¥ X012

In X In'x

fx =<
Mynocaﬁar YpuHAH GYAHUMHH TONAMK3,

‘n".'

1 x\[
+oa 4o
in'% i
$ '}h{ﬁ#x‘" § ._;df<oo (f=1n x).

Hemak, kapanaérrad unterpan, BeflepwTpacc asoMaTHra
K¥pa, TEKHC SKHHAALWYBYHIND.
18- Mmucon Ywoy

I
Sxp"ln”%dx, p=pi=>0

0

MHTErPajH{ TEKUC SKHHAAIWMNUITA TEeKLIUPHHT.
Ywly x=e {f<C0) anMamTupHll HATHIKACHAA HH-
+ o . .

Terpan S t.e7"dt kypunmmra xenajm,
0
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- ¢
|‘¢;-'.e Pf| g_
oof
. £
+ =
. # N
6yau6, —- A HHTErPAATra AKHHAAWYBYH SKAHHHH K pHL
o

0 €

KHiWH smac. Hemak, BeitepuiTpacc anomarura kypa, Ge-
PUIraH HHTErPaA TEKHC AKHHAALYBYH.

19-mucoa Arap f(x) dyuxuus (0, + oo ) na umerpa.n-
Aanyeun 6ynca, ywoly

+ oo + =

lim S e~ f(x)dx = S f(x)dx
0

a— 40 a
MyHocabaTHU ucGoTAAKT,
Kyf#inaara aftipmaHnn KapaiMus:
+- oo + o + o
S e f(x)dx — S Hx)dx= S (e~ — 1)f(x)dx;
0 L]

0
+ oo

Sf(x)dx AKKHHAaWyBun 6yarand yuyh Ve>0 ra xjpa
0

JA =0 ronuaub, YA ==A, A” >A Jlap YuyH l S f(x)dxl <
e 6)!-?1311”

Paswankn, e”“—1 CI)yHKIlHT—I x220 napia MOHOTOH Ba
yerapananran. ¥pra kHilMaT XaKHaary Teopemanat doiinana-
HHE Tonamus: :

A . A
{ e = Dtnde=(e"—1) § joax,
A A

0

.
{7 = Dfedxl < 1§ foodx
)

e

Hewmak, S (e™* — )f(x)dx nuterpas Te€KUC AKUHAALIYBYY,
0 e

Bynaau, tabpudra xypa, erapanua katra A yuyn

+cn

e ™ — 1)f{(x)dx

A
SKAHHHH TONAMH3I.
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3uan Gepuaraw e>>0 ra k¥pa, A HUHC TafiMHAAHraK
KHAMATHAA ¢ HH WYHAAH TAHJIAHMH3IKH,

A
S(e“”-— Do | <o
O
GV ACHH.
Y Xonaa
—+ oo +- o -+ o

S (e ™ — f(x)dx

0 0

S e ¥ x)dx — S Hodx
]

A ?|-on
= | feem=—fmdx+ § (e=— Dfoud
0 A
A +o0
< | fem—Dinax |+ | § 7= Do
0 A
<--§—+—;—=e
Gyhann.

20-mucoa. Arap f(x) dyukuns [0, +oo) opanuKia
Y3AYKCH3 Ba uerapaaadran 6yaca, ywoy

+oo
2 uftx} .
lim > S Ay dr=10)

MyHocaBaTHy HCOOTAAHT.

ABBaf0 X=1y aAMaUITUPHLIHKY BakapaMua ({0, y >
>=0), y xonna

+ + oo

2 ax2 {1y
o 2y n b1
i | M o M
¥ M L TR
.3H}1H 1+t9'|‘{‘“1+t2 Ba § 1+f2dt 5
" 6yarauu yuyn, Beilepwrpace aaomatura xypa, ’
+20 :

2 S —?’f{-idx HHTErpas TeKHC AKUHAALIYBUHAHD.
" i x‘-}-y?
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PaBnianks,
i J) _ O

i—0l +2  1+£
Ve>>0 ra kypa 6>0, V|yl <8 yuyn sa Yic(a, ) napaa

Litte) _ HO) | _ | =0} | -,
lie2 142 [ rag? |<b

TEHFCH3AUK YPUHAHAUP.
8- reopemanan QoinanaHud TOMaMu3:

lim 2 { 29 gy —iim 2 { K94
y—+0 oy g—~0 I+
0 0
=2 { tim Mg =2 A0 g
n} g ol 8 e

21-mucoa Ywéy

+ oo
Fla)= S 2 2dx (@>0)
1

(YHKUHAHH Y3NYKCHINHKKA TEKILHPHHT,
cos X
f(x, a)=-—;;——- PYHKURAHY

Do={{x, @}ER: 1 Kx<C + o0, aze>>0}
TYNAAMAA Yy3NYKCH3 3KAHH PaBUIAH.
JHAH WHTErpalHH TEKHC AKHHIAWHIITA TeKWHpaMHU3.
A
=sin A —sinl 6yaud,
|

A
Scos xdx=sinx
]

A

| Scosxdxl 2 Ofnagn. Ve>0 yuyn JA=A(e)>>

=0 tonunaxeakn ¥ix!, Vo220 JAap yuyH —xi—-ce 6¥aa-
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|
In—

A (Ale)= KHAUG oacak Gynaau). By aca -;:—a- (bymc-_

LHAHK ¥ — + o0 12 AUMAT GYHKLUAA 0 ra TEKHC SKHHAGWHILH-
HH Guaaupanu. JInpuxae anomaTdra K¥pa 6epriaran unTerpan
TEKHC AKHHAALWYBYH G6Yau6, O-Teopemara acocan Fla) drynk-
UHAHH Yy3AYKCH3NHTH KeNHO YHKAAN.

22-mucoan. Arap f(x){0, + oo ) opasukia yanyxkcus Ba
+ o

S —ﬂ:}dx uHTerpan AKHHAAWyBuk 6yaca, ywoy
1

+ o
| L2210 gy — fojin2 (a0, 6>0)
) |

Ppyasanu dopMynacuiy dcGOTAAHT.
Dapas KHAARITHE,

F(x)= S——’?—’dx

6¥acun, y xonza A >0 yuyn

+ = -+ o .
S @) e S LD 41 = F(+ 00)— Flad)
A ad ’
Ba
+ oo ’
S L9 4y — F(+ 00 )— F(AB)
A
_Gyhanu. Hemak, .
+ oo ’ »A
=L g Fab)— Faay= (L2ax.
A ] 24

Oxupry uHTerpanra ypra KHAMAaT XAKHOAFH TEOPEMaHH
Kyasnab;, QYHKUHAHHHT Y3AYRCH3AHrHAaH doliganannd Tona-
MH3;

+ oo f{ y i{b ) bA ﬂ . bA d
axj— X x)Mx ’ 4
S—x.._dx-—- S_...._x —f(c)s_x _—
ad ad

=f(c)ln- (Ae << c << Ab)
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g

lim S __f.(fff.l‘__ﬂf_’fl.d x = f(O)! n‘z... _

oo

+
ysaal KHANG, S---{(E%T{@ﬁdx=f(0)[“"z-
4]

23- MU CoO dpynnanu opMynacupan doinanraund,
yluby
+ 30 ] 65 b
S = SO AX OBy (a0, 5-0)
0

X

HUTCTPAdHH XHCOGaaNT,
Kapanaéiran uurerpaina f(x)==cos x 6yaub, f(0)=1 ra
verr, Ilemax,
il b b
COS dX—COs DX .
S SORAETE I A = 102
X a
[}

24-mucoun. Ywoy

S e _p B |
————— ———sin mx (a>>0, $2>0)

HHTErpaJiin XHCOBAaHT.
- oo

Km)= S

]

e M b
T"'“—‘Slﬂ mx dx

HHTerpaJra Hucbataun 10-Teopema waptaapu GaxkaprANILHHH
T¢KWHpaMH3:

ax — px

e~

sin mx,

f(x’ m):

x=0 npa 0, m)=0 pecak, f(x, m) ¢pynkuua D={(x,
mYeR?:0C x<< + 0o, mER} T¥nNamaa yanykena Gyaanm.
folx, m)y=(e"* —eP)cos mx

6ynu6, 6y ynkuaasuur D TYmnaMaa y3AYKCH3ANTH PaBLIaH-
AHD.
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duan
+ wa
S {e™™ — e ) cos mydx

HHTEIPAJHA TEKHC . KHHAAIWHHIT TCKUIHPAaMH3!

I{e™* —e~M)cos mx| Le™™ —e ™ ﬁ?ﬂﬂﬁ
+ @

e —beyge (2T
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weak, flx, o) pynkins vekan a220 Ba O0slx << + co napaa

vaayrens G¥naan. Xyanu 19-muconnaruaex, Kapanaérran

NHTErPAAHHAL TEKHC AKHANATHYBUHIMIH KYPCATHARA M.
3uau

ly= S e " cosPx dx
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le~*cospx| L e ™, S e~ “dx
0
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I
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26-m n ¢ 0oa. Ywby
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S sineex
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0
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sinax
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a
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HuTerpan a<< | aa akuuaawysuy, azx1 na ysokaailyBum
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coNra Kapaur).

+ o +oo -
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PHIUI MYyMKHHJIHTHHH 3COCAATTHA YKYBUHTA XaBOMa KHAAMHUI).

M]!ucoa Ba Macaaaaap

36. [Tapamerpra GornuK yerapanaHmaran QGyHKUHAIHUHT
XOCMac HHTErPadu }iqyu TEKHC AKHHAAMHLI TYWYHYaCHHH
KeATHDPHHF.
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(at+vY"(B+vY

{(a+9Y(B+ vV
38-mMHCcoa Yuby

sin®~'x.cos’™ ’x dx (a>0 b>0).

"-
Q{..-""aro|=

HHTErpajiii DANEep UHTerpainapu OpKaaH H(OAANAHT.

siny=1{ aNMaWTHPHLW HATHXACHAA HHTErpaj Kyfingaru
KVPHHHLICA KeAaaw:

t 3
I= Sx“-‘(l—ﬁ)?' dt.

i)

by unrerpanga sca f=y aAMaUITHPHIIHA GaxapaMmus.
¥ xoana

1 a_1 —b——l d ll 1_1
I=—2—Sy2 2{l—y)2 . y—.?gyz .

o ‘\/!_; B 0
s | )
(1—y) dy— ( ) ‘_—2'"—‘;+—b'—
- N=g—)
0¥nagu.
XycycaH, arap b=1 6yaca,
= a
2 N}
= Ssm“" 't =t VL ——2—-~6$’manu.
2 a+1
0 F(——)

Arap a--}+a, b= —a]a| << 1) 6§nca, y xonza

L3 »
2 2

I= S sin®"'x.cos® xdy= S sin®s-cos *xr dx=
[i] 1]

tg®xdx

O by 1 |
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tg"xdx———f‘( 112

S amyrall

_ b n 13 A
2 sin I-;_a) 2 _cus%
oynann.
Jemax,
% 1
H14

Stg“xdx-»—f- p—
0 COS'?

39- M ncoa Ywly

-+ oo
xp—lxq—l
S {14 x)nx (0<p{l,).
) 0{g=<1
HHTETpaJjJHH XHCOGAART. C :
. + oo + o
. _xp—- Xq—l
fr. )= § TEY Tl § (T 4%
. e
. . - x’_.]
{1 —
"™p, 9)= S T o &%
0
. . X xq_‘
2 1
r }(p’ 9)= S {l+x)1nxdx
Lo
6yJcHRB, ¥ X0Jana: N
- - e ! '
(o= | pzdx=B1-p)
0

XyRAH ulyHra yxwam

, Pl _

(.= | T5zar=84.1-0
] _

66,
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f(p,q):ns dp uS dq +c=

sinmp

sinmg
1g2¥
=nln > +C ra ara 6yaamus.
lg—- .
2

p=q yuyH l{p, ¢)=0 Mynocabatnan C=0 skanu kean6
YHKARM. '

Hemak,
et ey |
Wx=ﬂ[l’l tgi‘i {(O0<<p=C1, O0<Zg=<C1).
2

40- M H coa. Yw6y
p* =sin*pcosyp
3TPH YH3HK OultaH yerapanawrad WAKAHKHT 03HHH XHCOO-

JIAHF, .
Mannymku, nanaHaérran o3a

B
i
5= \0¥g)de 6§ans,

L

GepwiraH YH3HK OHPHHYH Ba YYHHUH YOPAKAAPAA HKKHTA
anpokHB wdonanaian. LIlyaunr yuys

3 H
1 sin*@-cos’g de

3=2'?

S ]

H3NARASTTAH 103aHK AHHKJIaAIH.
38- Mucoagan doitnanancax,

= u-3\f2 (KB.GHPAHK) ra sra Gy"!na.uua.\
Hemak, ' '
5= u;ﬁ .



Mucoa sa macananap

Diaep uarerpanaapuiay dofifananad KyRHAArH yHTEr-
painapHu XHCOGAAHT:

i
106. S‘\fx-—fdx
0
107. Sf\f —x2dx (a>0).
0
+
dx
108. | i
1
109. {2 (a1
0 Vi-—x* :
. PO
o § g
] X
1 -
Il[.- 53_”23'3__
¢ Va(l—22)
to LE |
12. § —dx (0<n <)),
+m .d
113. LA
So. (1+ £
114.
§ (l—kcosx)"dx (I<k<0. n>0)ﬁ.
1
l
115. Sxa —dx, (O<a<l).
0
4 o0
In’x 2
116. dx (@< 1).
§ +

P (l—x)
1. S R ik (@0, f0)
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4o

£ Minx
TR

o+ on

1. |

n

ety (v>p=>0)

vk

I
120. S!nl’(x}dx.
L]
121, X" ¢" =a" (x>0, y >0, n>0) 3rpn unzuk Gunan
llerapaﬁaﬂrau 103UHH KHC.OﬁJ'IElH['.
122, X"+ y'+2"=a" (x>0, y>>0, 2>>0) cupr OGnaaH
'-It’.'l"apaJlaHFaH XdAHKMHH XHCOﬁJ’IaHF‘
Kyfiupary tedrstuxjaphy HCGOTAaNT:

Kl s e — n
123. S dx § e dx=--8—_-\f-§--.

\/I—-.t

125. S ¥~ eosax dx—m‘f‘{p)cosm— (O<<p<<I})
0

'
‘2
124. S ix . S dx _n
l o
¢
+

+ oo
126. S ¥~ 'sinax dxzw};f‘(P)Siﬂ%’E(—l<P<l)-
i .
0

+ o0 P Y g o
127 S _x’ Vi -3
’ (x2+ax+b)P T Ve(at+2k)  Tip)

(6>0,a+2+/b >0,p>—2—}. .
[

Q \[‘_ Q -\/1_"‘72“
129, S (l—f)_%dx=\(5°§(x3—~l)_%dx.}

-_—

130, r(a)l*(a+';)...1‘(a+’*—n‘)= - T(na)

" (nEN).



XViiI 606
KAPPAJIH HHTETPAJJAP

I-§. HKKH KAPPAJIH HHTEIPAJIJAP

L. Hkkuw kappaad uHTerpan Tawpudaapu,
Bupop uerapananran (D) R? coxa Gepunrau 6¥acuu. By
CcoXaHH G§/axaapra aKpaTyBUYH UCKJIH COHZAFH [ YH3NUKAAD
cuctemach (LI (D)} (D) coxannnr 6frunuun 1ed atananu
Ba y P={Lic(D) «ka6n OGearunanann. () coxauu
Gyaakaapra axpatypud xap Oup ! eu3nk, P G§JuHUWHART
6YayBun yuakru, (L) coxanudr 6¥naru 3ca P 6JAMHHILIHKATF
Syaarn aefinnagn. P 6yaunnmin 6§aakaapy AHaMETPUHHNT SHF
KaTTacH YHUHT duasmerpuy jneb aranaav Ba y A, Kabu
Gearnaanaan. (D) coxaunnr faunnwnap tinaamunn 2 ={p}
OPKAAH BeAruNaiMus. _

f(x. y) dynkuns (D)= R? coxana 6epuaran 6yacun. By
COXAHHAr PC & GYAuHHILK Ba OY GYAHIHIWAEPHHHT Xap OHD
kBagpatnauyBan (D) (k=1, 2, ., n} 6yaaruaa nxTvépuii
(Ee, Ma) HYKTA 0ANG, i

o= % f(&, n)D, (1}
k=1
AHFHHAMHK TYZAUAKK, 6ynaa Dy — (D) cOXanunr wan.

Opnarna () f(x, y) GyHKUNSHUHT gnTe2paa furuuducu

ékn Puman durunducy 3e6 aTanajn.

l-tabpud.. Ye>0 osuncanda xom, wyndad 6>
=0 ronuacaru, (D) coxanune duamerpu by <26 bijrean xap
xandai 6faunmny xamda xap 6up (D) 6§raxdacu uxruépuil
(8t Ma) nyKTAALGP Yuyn :

lo—fl<ze

TeHzcuaauk baxapuaca, § Xo0A0a QYRAKHUR UKTC2PAANARYBHY
sa I conza f(x, y) pynxguarnunz (D) coxa bfffiuva ukky Kap-
paau unrezparu (Puman wntezpanu) deilusradu sa y

VL E
_ (0 o)
Kabu Geazuranadu.

Hemak,

{liee, pap=1tim 3 f&.moo,

(0) Yl r=
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flx, y) byskuns (Dyc RY coxaga Gepuaran sa werapa-
danray  Oyacun, (L)) coxauuur Oupup P Gfauunuikry
Kapaftaux.

me=inl {flx, 4B}, M,= sup {f(x, 4}

[ENITEIN tx. gyl
Jgap épaamuaa
L] ) L
s= X mD,, S= 3 MDD,

3

I k=1

AHPHNRHAAPHH  Tyzamns. QaarRa Oy HUrdHRWAdp MOC
pasuwpna JlapOyuany Kydu Xamaa roxopu BUrdianaapu 1ed
avanann. (D) coxamur xap Hup 6¥aunnuiHea wpebaran {s}, {S}
TYNAGMAZPHAINT YerapananrawaHriin Ba § << o <CS MyHoca-
6at YPUHNAHUMNTHHH KYPHLW KuiluH 3Mac. '
2-ravpug.

supf{s}=1. nfSh=7

surdopaap smoc pasmuda [(x, yy pyncyuanune (D) coyadaeu
Kyhy HKKL KAPHAIE XUMOQ 10R0PU UKKI KEPPAAL BHTE2PAAN
deb araradu.

3-rawpup. Acap f(x, y) Pynxyusnune (D) coxada
Kyu XaMOQ KOpY UKL Kapparu untezpaartapu bup-dbupuea
Tene Ofaca, y xoada  f(x,y) Pynkyus (D) coxada
UHTE2PAAAAHYBYRY, YAAPHURS yuymuil KuldnaTy :

= 1=7

J(x, 4} pyncyuarune (D) coXagard HKKH Kappasau HHTEFpaaH
(Puman uuterpanu} aefinnanu Ba

V. 9o (Y, vy
(D) i
kabu beszuranadu,
2. UKKH KAPpP4aH HHTETPAAHHHT MaBXYyI-
anrn Muterpannanysun dynkungaap cuudan

I-Teopema. f{x, y) pynkuus (D) coxana nnrérpanna-
wysun G¥anmumn yuyd, Ve >>0 oaunranna xam, wynaai 6>
=0 tonrand, (D) coxavunr anamerpn A<I8 6yaran xap
Kanpai 6¥annnmra wucGaran Napdy AurHuanaapu

S(H—s(f) <

TEHrCH3JIHKHK KAHCATAAHTHPHIUH 3aAPpYP Ba €TApaH,
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2-Teopewa. Arap f(x, y) dysxuus uerapanasiran €nnx
(D) — R’ coxapa Sepuaran Ba yaaykeu3 6¥aca, y my coxana
HHTErpannauysun 6§aanm.

3-Teopema. Arap f{x, y) dyukuns (D) coxana
qerapajanral Ba 0y COXAHHHI MEKJH COHAATH HOAb K3aAH
| YM3HKAAPHAR Y3HaHra 3ra 6F¥an6, xoxran Gapua wykrTa-
nappa yaaykcuws 6yaca, gpynknua (D) coxapa unrerpanna-
" HyBud Oyaagm.

Hkku kappanu witTerpaisap plaMaia TeKAC WAKAHHHD
IO3H, XUCMHUHL XaXXMJAapHHH TOMHW MywmkuH. HHTerpan
TabpHpHAaH Gepocuta (D) WaKAHHHT 1034

. o
GYARIY Kenub YMKanu.
l-Mucoa. Yoy

{frvan. (D)={(x, PERD< K< 1, 0y 1}
) . _

HHuTerpaav# - raspud épramuia xucobaanr.
Pagwanku, f(x, y)=xy ¢yurius (D) na yanykcws,
Eemak, 2-Tteopemara kypa, y (D) na unrerpannanyeyM

6ynann. (D} coxanu x=—:?, y=—:;'— (i, j=1, n—1) unsnkaap
éplamMHaa _Gj’!Jl_am'a.pra axpaTamusz Ba xap 6up (Dy) na
(&, 'ﬂi)=(‘;—, -}—) ne6 K.apai’mna. V xoana

r—=% n—t a—1 a—|

o= 2! 2 f(gu T'J)Def""_"' 2‘ 1.2 f"_

i=0 f=0 i=0

'_i mn—1) ma—1})

& 2 2

Gynamn. . |
Bynaau sca n— oo aa A-»0 6yaca, o— .

Jdemak,

2-MHcoa ¥Yuby

246



HHTerpa.ﬂHu 3- Tabphg ep)lamn,ua xucoﬁﬂaur Gynaa D—
={(x, y)ER% _
00 x=sl2,

1<y<3 _
(D) coxaun x=l'+%, y=l+—2n—i (i=1, n—1) unapk-
Aap épaamMuaa GYNAaKAapra a>KpaTaMmus,
| (Di,-)={(x, y)€R21"+i:'[-<x4L:—i

n+2(i—1) n+2;
p LY }

i

. 1
Dt‘1=“f

My=_sup (x-p)=(14+5)1+%);

iz, y}ﬂ ;':)

my=_inf (eg)=(1+ZH) (14 2DY,

{x, ¥E{Dy)

sh=2 3 (14+5)(1+24). 2~

T=l fm| n

=-f—22‘. (l+}) b (1+¥)=-§i (l_-l——f;-)[n_+

j=t
R 2(2:2+r) iél(l.l__%):

2(2»'34-“{ +ﬂ(ﬂ+|}) - (2a41N3n+ 1),
\ R
=3 2 (1+‘;')(1+2‘"‘") 2= E(1+13—L)

il =1

3 (1 B 5 B (1 Y )=

i=1

~—~:22(2n_1)_ﬁ (1+‘;‘» =---(2n_|)( + ”‘“"”)

— Q=132 1)

nz

R

“w

3KaHNHrBenaH
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o=

MyHocabGatra sra 6faamu3.

AUKKH Kappasu HHTETPANHHHD X0CCANApU
Heka kappasnd HHTerpaAdapHy Xucofuau.

1°. fx, y) ¢dyukuus (D) coxama HHTErpaaNaHYBUH
6yncud. By pysxunnnudr (D) coxara Teruumiu 65’!.nrau HOJIb
103aan L yusukparu (L < (D)) xuiimatTnapuHiriia ysraprua-
PHWAAH XocHA O¥aran F(x, y) q)yﬂxuuﬂ xam (D) coxana
HHTETpaaAJaHyBYH G6YAHG,

{iﬁ)ﬂ x, y)do=§§F(x. §dD

6ynann.

2°, f(x, y) dyukuna (D) coxana Gepuaran 6YARG,
(D) coxa moap w3aau L uu3ng. 6unan (D)) Ba (D)
coxanapra axpaAaran 6yacun. Arap f(x, ¥} dynukuns (D) co-
Xaja HHTerpangaHysuH G¥naca, y (D)) Ba (Ds) coxanapaa
XaM HHTerpaJnanyeun 6ynann Ba

iy(x, pap= Wiix, D+ s, a0,
¢ (&0 (g}
MyHocabaTt ypHHAH. (By XOCCAHUHT TECKAPHCH XaM JPHHIIH-
AHP).

3°. Arap fix, ) cbyﬂxunﬂ {D} coxaaa unrerpannaHyByn
Gyaca;, y xouapa c-flx, y) (c—const) iaM Wy coxaha
HHTE[PANNAHYBUN Ba

. 91D = CSSf(x, yMD
ta] (]
dopMyna ¥pHHAH.

4. Arap flx, y) Ba g(x, y) bynxunanap (D) coexana
WHTErpaanaHyBun Gyaca, y xoana f(x, y)=g(x, y) dynxuus
XaM WY c0Xanaa UHTerpanfaHyByd Ba

\Yicx 912 gt gD = i&i(x 4MD £ igg(x YD
{ &)

PpopMyna ypruau.
-~ 5° Arap f(x, y) dynxkuua {D) coxana KATErpaAnauyBuH
67nub, V(x, y)€(D) yuyn f(x, y)>=0 6¥aca, y xoaaa

5} (x, $)dD =0
( _ )

Gyaanu.
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6°. Arap f(x, ¥y} dyuxuns (D) cdxana uh’rerpannaﬂyaqu
6ynca, y xoana |H«x, g} &yHkuuas xam wy coxana
HHTErpaBAaHyB4YH Ba o

(iS/(x, y.)d.D | géﬁl f(x #)IdD

TEHFCH3NHK YPHHAH.

7°. ¥pra kuifiMar xaknaparu teopewma. Arap
f(x, y) dynkuna (D) coxapna wyrerpanananypyn G¥aca,
y Xoaaa myHpait yarapmac con

p{m<<ps<M, M= sup {{x, g}}, m=1inf {f(x, 4))
(2, YE(D) I (e gYE(D}

MABXYAKH, -
\Wi(x. 9)dD=pD

D)

topmyaa ypunaw, 6y epaa D (D) coXannur w3m,
Haruxa. Arap f(x, y) dyuxuun Eémux (D) coxana
y3ayKkcus 6yaca, y xeana wynaai (a, b} € (D) Tonnnaauku,

W\ #x. 9)dD=1(a, 8)D

@0
6¥naan.

8°. ¥Ypra KuhMar XaKHNJarn ymMymaawral
TeopeMma. Arap g(x, y) byuxung (D) coxana unrterpaa-
nanysud Gyan6, y Wy coxama ¥3 WWIOPACHHH cakjaca pa
f(x.y) dynkuna (D) coxapa yanyxcus. G¥aca, y xoapa
wynaai (a, &) € (D) Tonuaazukm,

55 f(x 9)e(x, y)dD=j(a, b)(ﬁjg(x, 4)dD
) ! '}
o¥naan. ] '

f(x, y) dyuruna (D) coxapa epnnrran 6¥an6, y wy
coXaaa HHTerpaananyeun 6¥acui. by dyuxuua (D) coxanuur
103ara sra Gyarad xap xauaail (d) KHcMHAa HHTerpaafda-
HYBUH Ba

W 7x a0

(d)
1.

urrerpaa d ra Gornuk 6¥aanu.

Onarpa 6y :
B(d))= S,S'(" Jr)do
( i
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dyHkuMs coxanung pynxyuncy neé aranagn. (D) coxapa
oupop (xo, yo) HYKTaHH onafiank. {(d) sca 1wy HYKTaHH
¥3 nunra oaran (d)c(D) coxa 6y.ncnn
Arap A—0 pa——+ d’((d” HucﬁaT HHI' JIHMHTH Ilrnu
. i
MABXYA BA YEKAH 6y.nca, 6y aumuT|P({(d)) dyHkunaHHEr (xg,
yu) HyKTazarH coxa 6gduua xocuracu ae6 atanaau. (Bby epaa
d-—(d) coxanHHr 1034, A 3ca YHHHT OHAMETPH).
Arap f(x, y) ¢yHkuns (D) cpxapna ysaykcHs Gyaca,
y xonana P((d)) SyMRUWAHUNT . {(Xs, o) HYKTAaLarH coxa
6yfAiMya xocnaacH f(xo, yo) ra TeHr 6yaanu. _
4-teopema f(x, y) oynxuns D={(x, y)cR*
asox<b, c<y<:a‘} coxagna Gepn.llrau PA MHTETPAAJIAHYB-
un ﬁiacuﬂ
Arap xcla, b} ysrapynqunnnr xap an Taiinn xnﬁua’m,u.a
d
I(x)=\1(x $)dy

-4

P({d))
d

HuTerpan Maexya 6¥aca, y xoan .ymﬁy
bp-d
_S[Sl(x, y)d ]dx

uuf’e:rp'a'al Xam mapmyn 6yaaam g

§ fx9aD = [ §f|(x y)dy]dx_'
) Ll

§pHRAN. ' |
5-reopemMa. f(x, 9) ¢yuxuua (D) coxana 6epuaran Ba
nn'rerpanaanyn-m Gi.llcun Arap xg|a, b] yarapysqnnuur xap

- 6hp TalHK Kuiiua'rlma Sf-(x, y)dylwyTerpan Mmasxyn Gi?ﬂca.

4

_.f.*F[r rﬂ \f'l'l'il[)\"l‘"lHilHlll' xap - Oup Taliun  kuimatuna

Sf(x, )dx HHTErpas maskya Gyaca, y xoana

§|:Sf(x, )dy]dx, | §E|§f(x, )dx]dy

a ]
_nHTerpa.n.nap Xxam MElB)KVIl Ba
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br-d d b
{S H(x, y)dD= S[ Y y)-dy]dx= { [ {icx, y)dx]dy
popmyaa }'Pmmn' L e :
Suan (D) coxa ymﬁy
(D)={(x, NER* A< x<h, plx)<y< X)),
(pdx)€ C[ﬂ; bl,i=1,2)

KypuHAmwAaa GyACHH,
6-Teopema. f(x, y) dynkuua (D) coxana Gepuaran sa
HHTErpanaaHyBun 6yacuu. Arap x¢|a, b] yarapysuunnnr Xap
6sp Takun Kudimarnpa .
. Polx) .
Ix)= | f(x 9)dy

@ (x)

HHTerpana mapxyn Gyaca, y xoana ymby

5 [ %ol=) '
5[ ) f(x,y)dy]dx -

W|(x)

HHTErpaa Xam Mapkya Gyaaau sa

9y(x) :
§§f(x, y)dD—S[ {1 y)dy:ldx

oyfx)

¥ pHHAR.

Kyi#ugaru 35 MHcoanapana f(x, y) byHKuus 6- Teope-
Ma WAapTAAPHHA KaHoaTAaHTHPanH, Ae6 Kapanaaw.

3-MmHcoa. Yuby

(D)=(x, y)ER’x2+y 9, x +(y+4)2>25}

Kypuuul.una Gynca
| s, y)dxdy

(D)

WHTETPANHH TAKPOPHIt HHTETPA/ra KeATHPHHT B2 HHTErpaJf-
Nall TapTUOHBEH ¥3rapTHPHHT.
6- Teopemanad doipaiannt, TORAMHA:

3 92
: e S R AT
{

) =3
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. . ]
HHT&FP&JIJI&"LU TAPTHOHHE Y3rapTupuiy yuayn (D) COX,:JHI;
KyAuparu kypuHuwia udoranaimua: ‘

(DY=(DDHU(BHU(Dy), (2- wnsmara wapaar)

=1
| i ! ¥ F3
(-f -2 =] 0 1 Z 3} X
\ .
2- guana.

(D)=Hx, YEREI < g3, — \JO—¢ Cxg O 1
(D) ={(x. )ERO<Y< 1,
—Vo—s <r< — VB8,
(Do)={(x, PERMO YT, VO—8y— i <x<<\O— 52}

6- TeopeMaaH BA MKKH Kappalin vHTErPa Xxoccanapuaat
doiiganannt, Tonamus:

3 Ve
Wos oo ={dy eyt
o ] -\/El———y“’
L = Voon—s? b g
+{ay \ foo g+ Sy § oo yux.
Vg T Veses
4-mucon Ymby _
;AR P VLY PR
1={ax { fnody+ §ax oo gy

& L 1 1
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WIFerpadn2 HATerpaatall Taprubuuy yaraprupuur. Kapasa-
llldll coxanaapuu werapanal Typrad orpH YH3HKAp y =
- x* (Oy YkHra nuc6aTan CHMMeTPHK KyGug napaGoJia) Ba
— P4+ {y—1P=1 (mapkasu (2, 1) HyKTana paguycH
i ra Tenr afijaMa) aapaan ubopatanp (3- unama).
‘) nr

¥us L_y"’_ixz o0

¥=0

0 f 2 X
3- xuona.

Husmapay kypnuaaukn, y 0 xau | rava yarapranpa
x yarapysun x=y*% nan x—2- \/Qyﬁyz raya yarapanm.
demak,

2y—y°

S e, g

Ql_.-\-'l'—

S5-mucoa. Arap
- D)=lx, neR%Ist+Hlyi< 1)
KypHHHIIAA GYaca,
(%, y)dD HuTerpananu TaKpopHil HHTErPaAra KeATH-

(D)
PUHT Ba HHTerpaaAfall TapTHOHHHW YarapTHPUHI.

Hurerpannaw coxachay KOOpIHHATa YKAapHra HUcbarad
CHMMETPHEK 3KAHNHTHRH KYpHUd KHilun 3Mac (4- uuaMa).

(Dy=={(x, PER: — I CaCl, — 1<y 1 — |xl)=
={(x, y)ER2—|<341 — iyl <<e< 1—1yl}

ldemak,
i I— fat

iumw=5u§ o, y)dy =
(L) -1 — 1+ 1xl
1 1— gl

= fay § s pux

-1 — 141yl
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6-mncoan Yuly i
SS(x‘“’ + y)dxdy

) i
HUTerpasivi xucobnanr. By epaa (D) Tomonnapu y=x, ==
== x4 a, y=a, g=3a (a>>0) S¥rran napanacanorpamm,

JuaManan kipunainKky, HdTerpajHi TAKPOPHA nuTerpan-
Fa KeATHPHILAA, YHH

d L Fah
Yy § i gy
& $inr

KYpPHHHWAA nofanall mMakcanra Mysopukiup (5- unzma).

5- ynama.
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Hemak,

§(x2+y2)dxdy'=3§dy § (¢ +y)Mx= |
)

2 y—a

(re _w—a s . 8la'  16a*
= [4-57 +r—vv—a | ay="5— 5+

27at ot & 168 ‘_
R TR

7-Mucoa Ywbdy
!=S£§xydxdy
)

nurerpa;iuu xucobaaur. By epaa (D) \{x + \[y =1 napa-

0014 Ba KOOPAHHATA YKJapH Guaan uerapanatrad coxa.
BUELEN L HHTerpa.nHH

b Wl
fax § ix oy
@ q{x)

KYPHHUIAA XHCOGNAW MaKCaira MYBOQHK SKAHAHCHHH
K¥paMnz (6- unama).

6- yuama.
HeMmax,

1 -y P 1
‘ 1
I=de if ‘ydy=%§x(l»—\/;)dx=%.

<
i=J
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4. Ukkn xKappaau HHTerpanaappa ¥§sra
PYBUMAAPHH aJAMalWITHpHW.

Oxy xampa Ouv KOODLMHATAAAp CHCTEMACHAA MO
papnuiaa (D) Ba (A) coxanaphu Kapafiauk. By coxamapuum
yerapajapu coasa, OYMakAM-CHANMK SHIUKAApAaH ubopa
GVICHA.

f{x, y) ¢yuxuna (D) coxana 6epu.nrau Ba ymmr qeKE
KappaaH HHTerpaJH

5 f(x, y)dxdy

MaBXKYA 6VacHH. By uuTerpanga yarapypuuhu Kynnnamq
ANMALITHPAMUS;

{x oy, )
y=wu, v),

{2) akcrarTHpH KyRHAary WapTaapHH KAHOATAAHTHP
CHAH: :
1°. (A} Hu (D) ra ¥3apo Gup KHAMATAM AKCAANTHpaLH
2°. @lu, v), P(u, v) dynxtnanap (A) coxaza yanyKkcu:
Gapuya xycycuii xocnaanaapra sra pa Oy xycycHit xocunana)
Xa&M Y3JIYKCH3.
Kx, ¥) dyukums (D) coxaga Gepuaran Ba yagykcs
6ynn6, (2) akcaanTupui }° — 2° mapraapii KAHOATIAHTHP
CHH. ¥ Xoaaa

Wy y)dxdy=$§f(¢(u. o), W, s Ntudo (3
Dy A _

(4, V)EAER? (2

Ox o)

topmyna Ypunan, 6y epaa J(u, u)—%i))— u G #= {
| S PR ey gy
du "30

(2) cuctemasnur HAKoGHAHHIHP.

(3) dopmyna uxxu xappa;w unreepanwpda Jacapyanuni
GAMaiuTHpRW POpMYyAdCE deﬁu.aadu '
8-MHECOL Ymﬁy '

r—.___S) 2+ g¥)dxdy

HHTerpaJHH XHCOBAZHL,

Byuza (Dy={(x, )€ R: l%-‘%’é? 04x<2yg4x} HH
Terpannaw CoxXacHiH YHIMana ndoaaiaiMus (7- yuama).
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. (a. =~ )
u=xy, v=i - X= \/: Y= -\juv

aJIMaWTAPHLLHH gamapauus Ham;;xa,a.a Gepimrau coxauﬂur S
oGpasu # -

(A)—-{(u v)wlgugz 1oy’

6me6 ﬂxoﬁnaﬂ 3ca

ra Tewr Gynaia. -
Nemak, = - S
o 2 T2 "
It 1 ) K ._
9-MHCOM. Ymoly .. .
= S/S f(\]x2+y’)dxdy
. x2+ =1 " . * ! .
7527 . _ - - , . 257



HHTerpasia Ky'rﬁ Koopnnna'ranapu cHcremMacura yTHG, yH
TaKpOPHE MHTErpajira KeATUPHHT.

X==pCos @,
y=psin ¢
AMMAWTHPHIN HATHXACHAA TONAMHI:
Io. =|c9¢.-—pﬂnw|==
(P, 9) sine  pcos g
- 2n b

1= dfp.s 6H(p)dp=2n § of(e)de.

0
lO»Mnco.n Ym6y S
f= SS sin\/x? - 4 dxdy
Alg b Pegand

. HHTeraJ!HH XHCOﬁJ’[aHF

9. MucoanaH doitaaianran xonaa, WaTerpaaNa coxacu
XaJAKa KaHWHE 3HTHOOPra OAHG, TONAMH3:

{=2n S psin gﬂp#?n(pcos pl;+ S cos pdp): —6n?

Ii:Mmucon Ywby R L
_ AN A o
1= 1= ()" =) ot
WHTEerpanuu XxucoGaaur. by epaa
3/2 3
(D)={(x, y)>>R2x>o y>0 () +(E) <1
Kyﬁunaru

AAMAWTHPHILP - lmapamua Kapa.ﬂaeTI"aHCOX.&HHHFOG[J&S!
KyAugaruya Gj.: Mo

(A)y={(x, v)ER*u=0, v =0, u+v< l}

6yaagH. Akobuan sca: :
I(u U)__ 2ab 43y =23

.. Oyaann.
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'.'-..""'Fﬁ(l‘”(‘* - (*))dxdy Ssﬁ(!—u*:::‘ L

——v)a"/ao""""dudv—TbS I"/adu S__(l_—u-- o
o . ¢ o

-

. 1. ;
.—v)v‘”‘“du———abS%(l u)*fs 1y

9
0
’_-__ab_l__‘l_l N2 2%
AR § "Tr ":’.")r( 3 )-?"2“7""““5’

12-mMucoa. YmGy

S Icos{x-i-y)]dxdy

. Oq.t(n
tyan

HHTErpajHy . xucoG.naHr Lo
_ Hnrerpan ocriaard GpyHKOusHAHT xoccacnnaﬂ tboﬁ.na.ua- .
HHO, HHTErpanHi KyRHAaTrH Kj"puuumna éand. ORAMHUS; i

I= 9 SS |00§(_-?I+ g)ldxdyj.

O
oqySn—x

" By nuferpa;ina x.apanaé'rraﬂ COXaHH x+y=—’5~ unsgK Epia-

MHLA HKKH Gynakxa aXMpaTaMN3, YIAPHUHEF 6HpHAA t:os(x—}— o

+ ¢) Myc6aT, AKKHHYHCHZA 3¢a Mambaﬁ Ginam—l (8 uusua) -

:\’. 1] - _g, . L4 .é X
'*%:#,;" ‘
8- wisnz. -



)leuax ' e T -

| ! 2(5§’ d}c

¢

TS— .os.-(x+y)dy Sd.¥u§xco5(x'+y)dy-—.: .
0 B, B

| " §dx“§xcos(x+y)d;)%2“§2(l —sin x)dx+ T et
o) e

..+' ,i sin xd£=2u_: )
Coaz L

"[3-muconm Yuby - - S
) mﬁiﬁy |

Pyt 2o

T

uHTerpa xucoﬁnaucuﬂ '
.. Hurerpamnam coxacu Oxy TEeKHCAHKNE y-—x napaﬁo.na
B4 y=4 TYFPH YHIHK GHAAH YerapasaHrauinp. 3- Teopeua ra
lq',"pa KapanaéTral HHTErpana MaBXya 6ynns,

f(x, yy= _
0, arap (x, y)ED,={(x y)x’<y¢:l+x"} éynca, '

1. arap (x, 9)€D,~lx, gr1 + <y <2423 Giaca,
wﬁ, arap (x, ED; ={(x, )2+ P y< 3+ 53 _ﬁfmca..
3, ai‘ap.(x'y)-ED4‘={(x.-y):3+x2gy<4} ﬁs'x.nca

-Gj'mann (9- unama). Coxa Oy yrura HHcGaTaH cumuerpummp

_ELeMaK,
‘§dedy+v—§5dx§g+\f-58dxdy

|i

2 by )

g §dedy (D.) COXaHHHT roaacnra Tenmnmuu XHcobra.
BCH] : -
o.:mﬁ TOTIEMH3!

.: 34_ §dedy Qde § a'y=%
v Dy © 34



83—-— §dedy-—2 fdx S dy——:-S.‘..-——Tl'_—a—_.—'_g;'. -
R R . ’ :
'

SQ%§S_dxdy;2 Kﬁdx { dy—(S3+S,) 4{.—”__'._-'
ot o

2} PR P

[y R

e

9- quama.

Wiyngalh Kuaue, : :
=S4 2Se+ {34_44+4\F —33).
l4-MmHCOA Ymﬁy ; |
= Sj sgn(x*—é”+2)dxdy -
PN :

Hurerpa.nuu XHCOBAAHT.

Hnterpannant coxacH KOOPAHHATA y&napura nncGaTaH
cummerprkanp. Hkkunay toMoraak, sgn(x’ — i1 2) dpynx- -
LHACA KOOPIHHATA TEHWCJHIHHHHP xap O6up uvoparuaa
AOHMAWTAH coxana TEHT KuiimaT Kaﬁy.n guaanu (10- qnsua)

Demak,
=4 S; (e ey
2F o .
=0, y?al]
S _ 1 arap ¥—y +2>0 Gyuca
Csgn(x—y*+42)={ 0, arap ¥*—y*+2=0 Gyaca, B
—1, arapxﬂﬁyz+2<0 6?)1(:8 .



B . ;=-4(de'_ Vo dg+far § ay—

R S

(=]

e V-2 ’

~fe .,if*’)=“(5“’\”‘”2“‘f"‘*"“’)‘”*

'+'§\f4'—-x2dx) 4{{x\/x2+ +2ln(x+

A | .
4+ x2+2)]| +( V4 x"’—}—?arcsm )l =
1+\(3+ |

10- wuIMa.

15-Mnco.n Ymdy

Iim—— ‘S fx, y)dxdy
o.np* Sy’ :

AumuTHH Tonuur. By epna. f(x, y} lgapa.rlae'rrau D= {(x

PERELT+ 4 < p%) coxana Y3AYKCHS. L :

ﬁ Cf(x, g)dxdy uu’rerpam‘a Ypra xmiimar x.alcl BAaTH

' f?+ <o’ | )

_Tet_:pemar_m KyAnRahMH3. Ha‘ru}xana‘. 2 i



o s ondsy = y’}}j} dsdy=

2yt ] Fep
. “‘;f(f? F}ﬂp =f(f, 7)., (¥, He(D).
np . _
. p—=>00a x—~0, y—0.
Kx, y) Gynkuus {D) 1a y3/yKcu3 Gyaravn yuyH
i'm—l— SS f(x,y)dxdy=lirr;f(i?)=f(0,'0).
- p—i‘ .

40
p0ng’ Pytp’

IKAHH KeNHS YHKaAH. _
16- mucoan Ywby -

(%)2/3+(_%)2-/3?1’ (vz_)§/3+(_%52/3=4'
=2 ==L (x>0, y>>0)

Ju3HKAap BHaaH qerapa.nauraﬂ 103aHH TONHHT.
x—apcos'*rp——, Y= bpsmqu (p?(]) anmam‘rupnmﬂﬂ
jaxkapamus. Ha'rmxaﬂ,a

(—i:e)”3+<_b>_“—4 i o=

i—:_—g-- na cp=~“~ 8—;— 2 ra cp*arctg 2 6yn6, Kp, 9=

= 3abpcosipsin’y 6Wlam1 _ .
llynpa¥l Khiaub, H3NAHAETTAH W32 KYyHHAATHI3 TeHr:

g arcig 7+
. S=S§dxdy=3ab8pdp S cos%psin%dqo:
il o n4
I S TN
= ab(q> 3 } . ab(arctg3 25)
I (103 Gup.).
: , atgel] —tg2¢) .,
HOropuna  sin dg=—"=""——="" dopmysaaan doiinaaa-
pHa. ¢ “_Hg%}zudlpy ) ¢

RADIH).
(V) mucM okopuaan z==f(x, y) cHpT, €1 TOMOHAAH .

Acosunnapn Oz ykura napaaaesn 6yiArau UHAHHAPHK CHPT

kamMaa Kyblnpan Oxy Ttexucpuwknara (D)) coxa: Gunran .
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yerapasanran. 6yacad, (V) KHCMHRHr Xaxmu f(x, )
pyukuuanudr (D) coxa G6¥finua HKkH Kappaau HHTEFPaJH
opKaan Kyluparuua ronmiagn: .

o=\\f(x, y)dxdy.
b

17-Mucon Ywby

2=c sin( ("’2 yz)) (kg 2—l—""2<k-~|-l, kEN)

Ba 2=0 cnpmap GHAGH YerapaaaHral MHUCMHUHE XaXKMHHH
Tonuur _
S)SIz(x y)idxdy HHTErpaJHu xncodnanmns Byuna
L _
(D)={(x, y)ER® ké?+%€k+l} X == apcos ¢, y=
- =bpsin q>' ANMAITHPHILHK GaxapaMmu3.

y ;
z= Icsin(n(—x;—f—%ﬁ—))l GYHKUHAHKHT KYPTIHCHEH,
a .

KapajAaéTran COXaHHHT XoOpAHHATa Vkjaapura Hucbaran
CHMMETPHKAHTHHA XHCOOTA 0ACAK, ¥ Xouiaa:
a7z WEFT o
V=4 quq S pabe|sin np?|ap=4abc X
2 V& |
\‘m ' T
: S plsin sp Idp Snabe- ——)k—{cosura) Fu
- VR
=abel — l)*"”(cos(k-l— l)u_—cos k)=
Gj'manu 2abe( — 1Y+ cos kn=2abc
18- MHCOA Ywby x +y =Rx nuaupap Guaak x°+
+y -|—z2—)‘?2 chepasal aMPATHATAH KHCM XAKMUHH
TOIIHHT.

HHTBI"PHJIJ’I&].I] CDX&CH CHMHQTPHKJ’IHI‘HHH X,HCOﬁI"ﬂ O.fll"aH
Xonpa ToRaMH3:

V=4§§'\/_R2—x2—~y2dxdy, 6y epaa _(D) Oxy

TeKHCAMIAHUHT GuprAIA qoparﬁna xoAnawrar x=08a x* 4
+y2—Rx YH3MKJIap: GHian qerapa.naﬂran APUM JOHDAAHP
{ll yH3IMa).
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- H- wuana. -

Hemak,

v =T \F—m—@sw

. aresin \[ T+t \/_(R—x)\/_]d '
—-T(f”\’?f(ﬁ‘?_))+ﬁR3.-=?“R"—?R |

19- mucon. Ywby Z=uxy, xy=1, xy=4, yi=x, =

=J3x, z2=0 cHpTaap Guaan qerapanauraﬂ HHCMBHHT,
X2aXKMHHH TONHHT.

Kicm Kyfupan Oty(z=0) TeKHCIHK 6HJ13H. loxopunau _
3ca 2= xy KOHYC CAPTH Gunad KOMIAHCAH. Ex TOMOKAAH
fAcoBungapn 0z yxura -napangen G¥Aray runeproruk (xy—

=c¢(), napabonur (y°=cX) UNAHHApAAp GUAAH yerapa-
JARFAHAMP. - . .

Varapysuunapun xy =y, y2=ﬂx aJMAIITHPHIN HATHKA-
cHza TOnaMus:

l(m)-—e-— (A)——{(u u}ER": uell 4]v€[l 31}



: llemuax,.
| - 4 3
Vo= &S\/}y dxdy=S§”(u’v}|'\!Edudﬂ=—%~S‘\/Edug_‘i_”=
@} (A ) |
=T]ﬂ3.

\

Bus ‘anuk wnrterpan €pramupa 6an3u GHP NMMUTIADHH
- XHCOGNAlHA Kypran 3sauk. Kappasn wurerpaniap epna
MHAA xaM 6y MacanaHK XaJj 3THLL MYMKHH.

20- mucoa flxy) dyuruus '

(D)=t(xyyR0< < 10<y< 1)

coxajga uaverpaananysyu Gynica, HKKH KappanM HHTerpan
Tabpuduian doHaananKG, ymby

[+ D)+ 2 +-+1Go 7))

Kﬁnaﬁmaﬂuur n— o0 JarH AUMHTHHA TonHHr. By epaa

H “k=a| gt @y - ' : - .

hil {1+~‘;|f( B +HE ) +. +f(— *)]}=1L

ﬁeurunamﬂu KHPHTaMH3.
xg? nap yuys [In(l+x)—x|<x TEHICH3NHKAAH

q;oﬁ)ia.né HCaK, -
il £ é Gl< s B [EGD]
6yaanu. '

%i;[zf( D] <4 z UG-

SKAHHHH a'b'rnﬁopra 0J'IH6 TOMAMH3!

i~ 5, Zi Bl<t [;t(—i)] <
< fef [f(%l -:—)] *
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11.“::2 Z[f )]

_ k=l el
Myﬂocaﬁamaﬂ
lim tn[[,= lim
ﬂL-un an nl_{l'lm“ ‘Z:] *ZI f( ) _

ra sra Gj'rnamua By TEHI"JIHKH[&HI‘ yur Tomouu.naru u(])ona'
f(x,4) dynrkuns yuyr (D) coxana kapanaérran Sysusmwra
- HHCGATaH MHTErpan HRFEHIH 3KAHHHH. KYpHII xuﬁun aMac,
&f(x.y)dxdy HHTerpan Manmynnnrnnan -
.’(xs}dxdy S e

IlmH e‘g’ L

n—- oo

6yaanun.
Hemak,

im0 +—[f(— —)+f(* .
RG] g
Mnco.ll Ba Maca.llaJlap
Kynunara _HHTerpaJmap,aa MHTerpaafam - 'rapmﬁaﬂﬁ

ysraptupuar.
8—-—10 Mnco.rmapna r Ba cp KyT6 KoopnuHaTaﬂapHnnp

dx \ f(x.y)dy: . N
82 S . R 8 -§d;. MS f(x,y)dy
2 S S f(x,y)dy L
-6 2 6. de S f(x’y)dy
T 21:: sinx
8. {axljoepan 7 (ax S i)y,
L .0
: T .- =2 acose
4. is dx Sé Hxy)dy. 8 S S f('l%f)d' (a>0).
_ : o I-:;fE . B

—1 SR T




__.”.._.am . _ L
§ do. f(q>.r)dr (a>0) 10. --Sdfp§f(¢.r)dr-‘_ .
0 © 0 : -
l{yﬁunam HHTETPANNAPHH xucoﬁnaur

It ig{xay—f-xya)dxdy o
(2)—}:{(1:,5;)6}?2 1x 220, y;O 4x 3y g 4, 4y —3x g'

i 12 S’S:"f__.‘l"!yi@_dxdy
; ; / _ :
(D) coxa y= }—2- y_- » y=x—1, y .&+l tmammap ﬁu-
_._.naa yerapaianrad. o

18 Sys,vy’*dxdy, (D) coxa #*=2px -

napa6ona Ba x-é£ (p=>0) tlmal-mlﬁu.rl'aﬂ' yerapanaHram.

_._14 &juyldxdy, (O)=Urg)€R 2"+ <

iSVf+y dxdy, (D)= {(xy)UR" x?+y24a“} '

L
18 ;S(x—l—y)dxdy. (D) coxa x2+y =x+y

© YH3HK Ouian qerapa.ﬁanrau

17 (Ix_l-l-lyl)dxdy

JxH-SyI-: 1

1. SS (7 +)dxdy. |
19. | Y 2
:‘IQ xsj’s{ |7§—— f'-dxa‘_.q
.'29; ' SS '[)\c+y]dxdy.l o

21 5} it )dxdy, (D) coxa’ (* 5) 99'
[t




YH3RK Ba Koopﬂ,HHaTa ymapu Emnau qerapa.nanraa (x>0 -
y=>0). . .

99, S}Sx —xay+x232-—xy +4 dxdy,

D) \,x +§ . L
(D) coxa (X°+ y*F=(x— y)3 YH3HK 6I-IJ|aH qerapa.nanrau
23. Lyidxdy. '

Exl+$yl€ | : . : _
24. ig([xl-i-[y])dxdy, (D)— coxa. yq.napn 0(0 0) A{O 2)'- -
3(2 0), C(2,2) 6y.nraH_KBaJ1pa'r . o .

i . L

xy 3
x20, =0

,S) f'\/@"_r—_fcfxdy. 28, §5 axjxdy f'

29, is-:—yﬁdxd Y

(D]_{(-"y)GRQ 1“-‘%9'%3 ' g QHQQX}
0. S)S(xav{—y:*)dxdy |

(

D)=leRe<y< 32 Ly Yy

31. S}Sxydxdg.
(D)={(x)ER: o’ <y < b2 px<y < qrl

sinxy
32. (S)S‘ " dxdy,

(D)={(x»y).ER2:ay§f<.by,_;px.éyggq}e}.. o
33. ‘ismmﬂ{y’ (D) coxa \{} + _\/§= | .

UMSHK BA KOOPAMHATa §KAapu GHAAH YerapanaWrad. '



34, 55 cos(x2+ y’)dxdg
T ERCR P

;_,;ii._m.dxay; (D)={(x,y)°‘-R'*’;-lyl'é 10 2y

- Ky#hugaru qnamc.rlap leaH qerapa.rlaﬂraﬂ coxa.nap
- 10Banaputu Xucobaanr:

. 36. (xz_!_yg)g 2a2(x2 y2), x2+y e g?
31 (P4 P=44 ¢ 20, y20.
38. (x2+y2)’ =8a’xy, (x—-a)2+(y—a)2§a a::-o

39. 2+ +k
Celeer
-4|V_ V—lx—()y 0.

L 42. x4 y=a, x+y =}, y-—-ax Y= ﬂx (0«<a<b,

L 0<a< ),

43, P=2px, y*=2gx, L= 2;!;1,;,.\:2 23y

-'j..(0<p<q, 0<<r<s). -

\/?.-F\/:,

VeV
e ;%;%_(a>0._b>0).
45, (P4 =al(xt 1Y)

. . 2 - C
48 (f— fﬂ) =5+
'_“_,"4 V V_=1
L x=0, y 40 (x>0 y20)

| ._"""_48 y__é_’ y_"

DXy = c”, xy=d*,

_',(x>0 §>0, O{fa'{b 0<:c<:d)



49. ¥’ +y’=ay, x2+y2=by, x=oy, x=By.
(0<<a<bh, D<la<P)
50. (x+2y—l)2+(2x+y 2§ =9,

Ky#uaaru capraap GunaH yerapanasras }Kucmuapuﬂur :

XadWMAapHHH TONHHT:

5l. x+y+z2=a, L+ =R x=0, y=0, z=0

(a>R2). :

52, z———-xi’-f-y y=x y=1, 2=0,

53. z—sm2 , 2=0, y=x, y=0, x=n,
4. z—xy, x+y+z-—l 2=0.
55. 2=uxy, x2+q =a°

56. 2=+ 4%, X yt=x. P4 yP=2% 2=0
57. 2+ P+ 22=ad P+ =alxl (a>0)
58, z=e~+) 50, X4 =R

aVE+yE 2= 0.
24 L] A

5?._z_ccosv —,
60.z x2-|—y z-—x-}-y

o S+t =1, (,2+y2 P .

8 Coa b

Kyfin1ara KUCMAPHUHT XaXKMAAPHHH TOMHHL:

62. 2°<C 2px, y<x<a, y=0. '
63. 2°=2px, z >2qy, 0<za, 220, y>0
64. ¥+ <a?, 0<az<a — 27 v

29
65. ? ? ;‘}*'I‘b_gx

86. dr> P >t 0< <y,
67. X'+ 4° <Caz---<h2

68. 0C2ce ( ), x2
69 0Lz e sm-—— sm fxlga Iyléb

70. nggysm( (?) ) nx<ly’ < mx.
py<a<ay, (m>n>0, 0<<p<<a<l).

27



2-§5. ¥4 KAPPAJH HHTETPAJIJAAP

f(x,4,2) byrxuna R® ¢asonarn verapasanran (/) coxana
Gepuaras 6¥acuu. By ¢ynukunanunr (V) coxa 6ydnua yu
. K3ppaad. BHTErpaau TywyHdacu [- § na KeATUPHArEH UKKH
© Kappaju HHTerpasra yxwaws KKpuTHaaan. (V) coxaHwmr
p Ginnanuiven Kapaitink. By S¥aunnmauur xap oup (Vi)
(k=12,..,n) 6%narkna WxTHEpHE (Er, We, C) HYKTA 0JIRG,
KyH#uaaru :

o= kil-f(a., e GV

__HHTerpan HRWFHHAHHH Ty3amu3, OyHaa V,—(V,:) gurr
T XaXMHU. ' .
4-1abpud. VYe>>0 osuncanda xom, wyndad 6>
>0 ronuscaxu; (V) coxanune duamerpu h<<b Oigszan xap
qu@gﬁ Gjaunumda xaxda xap Gup (Vi) 6jraxdacu
» uxruepud (Es, Me, Ce) nyKTarap yayn

[g—F]<g

renzcuanuk Gaxcapurca, y xo4da l ea f(x.y.2) q!:yuxuusnu}qe
(V) 6idana gy xappasry usrezpaau defiuaadu sa y

Qﬂx,y,z)dv (55 Kxy,2)xdydz)

Kaly SeAryananu.
Hemaxk,

([ feaertsdutz = tim P CEMATS

Yy xappaﬁ’n HHTEPPAAIAPHREP MABXKYAJIHTH, HRTErPajta-
HYSYH (PYHKUHAAZP CHHOH Ba HHTerpaJ XoccanapHra oM
_reopbManap XyAAH HKKH KAppaJid HHTerpaajapnark Kabu
6¥nanu. , C .

f(x,y,g? $yHKUAR .

(V)=H(x, 9. 2)ER%a<h, cCy<d, ezl

coxana Gepuiran Ba y3ayKCH3 G§acwu. ¥ xoana
L obpd gt -
Wl g aptstyaz = S[ S ( { 15,5, z)dz)dy]dx
| . : & ¢ & . R
’ K 4
Gynaanm, _ o '
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3uau (V) coxa — nacraan z=vyi(x,y), IOKOpPHAAH
2y=vpAx,y} cupraap -6unan, €s TomoHpaH Oz YKHra
hapanjen URAHHEPHK CHPT OuAaH uerapaialrai coxa
GynacHH. DBy coxaHHHr Oxy TEKHCAHIHTa APOSKUUSCA
(D) 6yacun.

Arap f(x,y,2) byhkuns wyngai (V) COXAaAa Y3IAYKCHI .
OyauG, z=vd(x.y) (i=12) q:yukunﬂ.nap (D) na yanyxcns
6vaca, y xoana o

SSS fxy,2)dxdydz = 5§( ?i(x,y,z)d_z)dlxdy
1 BEC/AN ME S

Oynann.
Arap

(D)=UxER:a < x<h, p)<y< o2

()y.nuﬁ eLx) (i=1,2) tpyuxuuﬂ.rlap [a.b] na Y3nyKCcH3 G?cha
y X0aja

UG g edesy -
SSS f(xy.z)dxdydz= S[ S( S f(x,y',z)dz)dy]dx :

{ ¥z} bylrp)

O6yaann.

f(x.4,2) dynkuns (V} coxana Gepuaran Ba ys.uym:ns
6§nub, (V) coxa — cuanuK €k 6fnakan CHARMK, cnp’map
Gunas yerapanaural GyRcHH,

SSS fixyz)dxdydz un’i‘erpanna y3rapyBunsiapHu Kyfn-
naruya 3AMAWLTHPAMHS:

x=¢{u,v,w).
{ y=¢(uvv!w')’
z=y(u,0,w), (,v,w)EACR® (4)

(4) axcaanTupum |- § 4- nyukTaz xeArwpuaran 1°—
2° KabH WapTAIPHH KAHOATMAHTHPCHA. ¥ X0J4na -

SSS f(x.g.2)dxdydz = =S§S Ho(,0.9), $(0,0), Winv.w)

{ _ ( ' :

' Huvw)dudodw - (5)
6V¥naau, 6yuna g
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"sr?x 6x ax
du dv dw

y=| 3¢ 2 9
l(uvw % v dw
' 92 9z @z

3y 30w

(5) dopmyna yu xappaju HHTErpaanapia §arapysuu
J12pHR aAMalITHPAW dopMyaackanp. Kynuuauk xonnapaa y
KapPaJn WHTErPaANapHH XHCOGRAWM YYYH Y3TapysunaapH
KyRHAArHYa aAMAWTHPHI MAKCaAra MyBooHK Gyaamm:

a) Kyiiuparu -

x—rcosn:p,y——rsmq), z—é . (Gj

AJMALITHPHIL HH Kapaiapk (07 < $.00), (Ogcp<2u)g
(—oo<Cz< 4 o0). _ . .
Hatnxana (5) dopmyna yu.lﬁy

S f(x,y,z)dxdydz#S§S.'f(r-,q3,z)rdrdqﬁz
a

KYPHHHLIER onau. :

Onarna (6) AAMALTHPHL UHAHHAPHK aAMalITHPHIIIAP
(r,q;,z) aca nyx:rannur uunuunpux KOOpAHHATAJapH Le-
fHAZNH. .

Yty

x=psinBcosy, y—=psindsing, 2=pcosB (7)

aTMalOTHPHIIHHE KapaBauk (0<Sp4 oo), (0 O ), (0T
< << 2n). ¥ xoana (5) popmyna Kyﬁnnam K?pnuuumq
o1anH:

SSS Hry.z )dxdgdz=8§s f(p.e,w)p*sm*’edpdedcp.
) S O PR
Oparaa (7) armawTHpHil chepHk aamMalwTHpuwAaAAp, (p, O
@) 3ca HyKTaHuHF chepuk KOOpAHHATANAPH p;eﬁmann ]
21-mucon. Yuby S :

i
i

| HHTerpanny ra'bpnqg 6yuuqa XHCOOIGHY. Byuna (V) coxa
224y =a’, P+ =0 uwannppaap, y=yxiga, y=—rteh
S PHUM TEKHCANKAAP BA HKKNTA 2 ==C Ba 2= d TEKHCANKA2P HU-

JaH yerapananran (0<<a<Ch, c<d, (_)<oc<[3}.
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Iununapek. (r.9,2) xoopRAHATAAAP CHCTEMACHA2 LH-
AHMApRAp .r=a, r==b, ApAM TEKHCAHKAAD Q=a, =, ,
TEKACARKAAP jca 2=¢ Ba 2=d KJpHHHIUra 9ra Oyaanu:
Kapanaérran jneverpaaga QyHKOHAHAHT Y3JNYKCHINUTHHY
xHco6ra OMRG, ALHH HHTErPaAHW MapBXyANnTHAAH QoRna-
JMi2HraH XOAKa MHTErpan MAFHEAH TysaMm3. (V) coxaHH
Kyfnzarn OYAHHHNIHAE KapafAMR3: o

1) rery ri=a+- 220 b

ity Ar=tt iTaoT

2) p=¢. ¢ .—as+— k &n

%‘—*d+k-A¢."Am——ﬂ , k=1, u—l

3) 2=z, z,=c+—i-; ek
d-—c
"

z,—z+j Az, Az=—
_;=l,n-—l, (Vw)_coxaliannnr xamﬁau

VamgAearde (k2 )= 309:47
Az{2a+Ar(2s—-—l)] (a+Ar-

~Nag-Az-ar
Gynann o T o
f(x.g,;,z}—.v:2 q:ynxuna (r,cp,z) cHcTéMaza _:
f(r,qr,z) ——-r”(l +cos2cp) Kﬁpuﬂnmﬂu o.nann

E)H.:m HHTerpa.'l fmmunuﬂn Tyaanns

i $ 'z Keumte)Vinm Z(a+Ar- “"’“')x__

i= 1 k=1 h:ll

j—
)'i Z (1 + cos2<m)¢¢

Reml .
By Teﬂmuxﬂnﬂr Yﬂr TOMOHHAa[‘H ﬁnrﬂunnnaphn anomna-
__anoxn;za xucobaaimus. o U
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g f: (ﬂ+A'r?”"’l)(a+af-li)-’asr¥—'—

= Z( +Ar - 1) (a”+2a;Ar+z”Ar2)Ar"— | }

’ i=)

_-_ Z[ B +a2A,(3,_ﬂ)+am3; _;)+~M (2& fz)]

T e
R o L R n(n;rn]_+ o
| .._+.(bl:za}a.[nz.(n.;l.-l)ﬂﬂ__;n{nw.l—jl)é%.n+l.)]}l;f-i"='
- a)-{o a6 — a)[1(1+l)-;n‘~]+7
a0 e
oo+ )l

Oy= z (l+c052q>k)mp [n+ Z cos(2a+k QAq_})]_ =

’ k-=I

C sinn- &qacos(&x +——-l-—l-- 2Aq>) : |
=|| n- B—G + &(P I .
n . sinAg

"’[ﬂ — T iA sin(ﬁ—-a)cos[%—}-(l-{--—)(ﬂ—"a)]

. c—-—ZAz-—d c.

3H,EI.H n-+0 aa ARMHTTE ymﬁ TONAMHS!

lim ofn)= -(b‘ )[(p. —a)— —{sm?a sm2ﬁ)](d ¢).

n—uao

o 'ﬂeuax

. Sss,ad,,___w._a )[(ﬁ—-a) 451:12“ sm2£»)](d —¢).

e



22-uuco.n ymﬁy -
S x"y"z(l-xwy—-z)’dxdydz

HHTErPAANH XHCOBN2HT . Bynna(V) coxa- x+y—|—z—-l x=0,
y=0, 2=0 Texucanknap Gunan qerapanauran p,q,r s>0
Kapa.nae'rrau AHTErpania

X ygtz=u, ytz=uv, z—uvw

AAMALITHPRWRR Gaxapamu3. .
X,Y B& 2 TADHAHT HHT KHUMK KHfiMaTHAapH 0 GYNrany yuyH
x+y+z=1,x4y+z=u nysocabatnapnas, 4< | skanu-*

HU TOTIBMHUS. ,[leuau 4 BHHr TafiMuTanran Kafimaruaa y—i-z_

HUHT. 3HF KaTTa KUAMaTH # Fa Tewr, 6yruas o< 1. ijmu :
wyHra §xmaw w< | 6§nanu.
IHynnak KuARG,
(A)={(z,v,w): Ogo< 1, ogug 1, ngg l}
: x-—u{l—v) y=uv(l~w), 2= uw | :

G?_J_mﬁ,'_ SIxobuak 3ca

I—v _ -—u' | 0 .

v—vw  u—uw —uv |00=u’v,

vw Cuw w0
_ 1’-=$§Su"(l - vi)"u*’v‘('l — w)"u’p’w’-(l -;u}*?- di'c\r dudvdw = .
. a : . R R -

¢ .

={wrorg —wpdu{ ot —opde (ot —wypdw =

o . - 0 - ]

l ‘ ] ! ' .- ) . )
= {1 —updu{ B 41, g+ Do oY=
__3(r+l q+1)5 r+v_+r+2“ “)’B(q+r+2 P-I-l)du_ N

"-B(r+l q+l)3(q+r+2 p+l]B(p+q+r+3 s+l)=
o N D+ DI+ e+ Do+ Vet a+r+3s+ 1)
T+ q+DHg+r+p+3p+atr+s+4) -
_ s+ BIr+ HIg+ DI+ 1)
HNp+gtrts+4y = 7




23 unco.u Yuoy .
_.55&@(x2+y2)dxdydz

f .- WHTerpanmm Xuco6aasr. Byuza (V) — coxa ¥+ y“az (x’—{—
o +g12)£;lz3 cHpT/ap GHAAE werapaJanmras. -
"+ (V) nn_dverapanab typrad capraap OZ §Ku arpoduna
- afinanTHpumaaH Xocka Gyarau afnarma cupraap Gjarasu
Y9¥H Mepmmaa KECHMHHHI YH3MACHHH xapaﬁnus {12 YH3-
Ma).
x2+ =az pa (.«""—i—y")s"-.-.::z3 CHpTAap yIGy: z—a, x2+
';+y =@q* ahnana OVhAnIa necHwany. .
V) coxannnr OZ yxura npoexuusacy (0, a) unte pangan
' nﬁopa’r %0y TEKUCJIHIHIa NPOSKUHACH BCa .tj+y2<a Aoupa-
' Rad u60pamnp 2=20, {20€(0, al) rexucndk (V) vl HukH

| papHycK "Vazﬁ TALKH panﬂycu \az, Gjaran: nonpanni

Xanka 67%xaé Kecaul.
Hemax, :

(V)= {txsy DER 4 < : *’+v’< <\/w+ﬁ}

ﬂ\ / (x*ﬂ’)’
S
+

" S x’+y“)dxdydz-— BW+ yMxdy

12- suama



By epaa
(Doy={(xy)ER*: ¥+ 4’ < 0}
{lnrunapuKk KOOPRWAATARapra $TaG, TONaMH3:
a 2n ﬁ s
={hando  rar,

hdh=m-2u8h(d2h2 —ah®)dh =

[i= hr\am

Hemax,

24- M con. Y6y
3‘2'*'_5'2-‘*“22=202,":f+y2=22,x2+y2=%zz

CHpTRAP GHaan UerapanaHraH COXa XAaXXMHHH TOINMHHT.
MGM)’MKK, H3RAHA8TraH XaxXMm

V=SSS dxdydz ' X |
g '
dopmyna opxann Tonuaub, 6yuna (V) wKopura Gepuaran
cupriap GHAaH yerapanaHraHiup.

Céepux Koopaunaranap cucremacupiad pohinatanaMmus:

- 555 dxdydz = Sé&%in@dpdgade

{A) ={(p,¢,9): 0o -(Qn,"'%g_ 2] g%,' 0;{; r<g 2ac038}

2n /4 2acos . 3 nid
V= Sd S 8in@dO S p’dp= 16% S c0s’8sinB8d8 =
0" aff 4] x/6
3 6
= 16% g cosaed(cose) —na® (ky6.6up.)

afd



Mncon Ba Macaaanap - .
KyfiHnarsa yy Kappa.nn HHTErpanaapHH xl—lcoﬁ.naur

7. SSS w2 dxdydz,
{ : '
G6yuna (V) z=xy, y=x, x=1, 2=0
cupraap Guias verapasaurai.

72, SSS( i,4-*’5' +Z )dxdydz,

6ynna (V) + +——-—l CHPT Gluxau :

tlerapa.nanrau

| 73.5 (24 ¢ Mxdydz,

Gynaa {V) .|c"’-f—y2 2z, z=2 cupraap
6unai yerapafaHram.

4, SSSxyz dxdydz,
o

2 ) : o .
Gynaa (V) 2= xz-;y Lz ﬁ—:;yz, Ly
xy=2a xy="0, y=ax, y=px

" cHpTaap GunaW vwerapanawran (x>0, y>>0, z>0
O0<<a<h 0<a<<f, 0<<m<n)

- 75. jgs P Pdrdydsz,
LAWY
m, n, p Aap 6y'ryﬂ Maudpufi 6)‘?nmaraﬂ COHMAp,

6. SSS 1(x* — 4xy + y?)dxdydz.

L]
O zu |

17. SSS xyz dxdydé,
{ _
78.

| SSS zdxdydz,(u)={(x‘y._2)6Rf":-'é'*'?%(xz.%yz)' og:zg'h}.

(L4}

79. SSS PdsdydzfV)=l(x4.2) R 2+ P+ 2> R,

Py +2< 2R2).
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80.

SSS(x+y+z)’dxdydz (=5 4, ER:
(v : .
<2z, 4y +2 <30 ' -

K.ymmarn CHpTHAp 6unau qerapanaﬂrau )Kucu.napnuur

xa)xmtapuml TOITHHT:

8k
82,

83.

84,
85.

86.
87.
88.

89,
90.

91.
92,

| P 2
(oti) vt

9,

93

95,
96,

97.

&

(it Afmase P

PP+ 2 i
(FHytey= asn[\/x’+y’+z2]
P+ 42 =2d"
(P +9") + 2 =d"xyz.

(?"'?4'%)2:%5"]( '\/—+ bz+—)
(_\/_ \/-) _|__—-1 x=0, y=0, 2=0 (z>>0).

tdytz=a, x+ytz=2a x+y=2 x+y=
=2z, x=y, y=3x, _ .
PLyLY, pe<ry<gr, wx<y<Pr, (0<a<d,
d<lp<<q, O<<a<Cf).

. r=asing-(1 +COS(p)

. r==asing-(asin® \p+bcos ¥).

o Y HE 1
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. XVII 606
3FPH ‘IHSI‘IKJ"I HHTEIPAJJIAP

1-§ BHPHHYK TYP 3TPH YH3HKJAH HHTEIPAJJAP

I.Unrterpaa Tabpudn. Texncankna GHPC;[; .T?Fpu-

JAaHYBYH AB (A=(a,, a;), B=(b,, b)) STPH  YH3HKHH
(&finn) onafnnk. By arpu uM3ankaa uKKY fiyHaIMLIAAK GHPRER
(macanan, A uykragan B nykrara xapal #fnaniwnu)
MyCGaT, HKKHHYRCAHN Manduii A¥naavl ze6 Kabya KHAaANHK
(13- anama). .

X

13- wuzmu.
. AB arpn yHauKHH A Jjlan B-ra xapab Aa (Aq-—A).'
Ay, A, ... A,,(An—B) HYKTanap épaamnua

(A,,=(x,.y,,)EAB, k=0,n,(X0.40)=
={a,,as), {¥.4,)=1(b1,b;)) n Ta Gynakka 6ynamus. By

Ao, Al’ Ag' vaey A.‘l.
Hyma\.na-p C_HCTeMaCI—l_\AUB -EHHHUAT 6Faunuuu nefinnagn Ba
P={A0y A], Ag,'..‘. An}'
‘kaln Gearnnanann. AgAeq &R y;ymiﬁxnapu
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Asy (kq—Gl » f) HRHT 3H1‘ KATTACH P 6§Jmunl.uuulir
AHAMETPH neﬁnnanu Ba My, OHN2H Genrnnauanu -

k,—m:zx_{Asg}. -

AB 31‘1)“ YH3HK A f(x,y) t]JynKuuﬂ aHm{.naHraH G?chun
By 3TpH tmal-lmmur . o 5w
p {Ao, Al, A,, wer A,,} S O

6ynuunmuﬂn aa YHHHT xap 6up A,AH, efuma uxmepnﬂ

(Ee M) Hylcra (k=0 1,2 n—l} ONaMH3. CyHr Kyi’mna-

[ . . . . R .
o= k):of('éa m)&sk s )

HHFHHIHHY Tyaamls, Oparna (l)'m-_rrelrpaﬂ HUFHHAR Jefinnaa-

'™ _ X _ o

AB srpH unsuxun myﬂﬂ,aﬁ . N
Py Py, i Py 3]

6yJ'IHHHI.I.iJ]apH KeTMa KEeTNATHHH K& aﬁuusxu }'JI&pHHHI‘ MOC “‘“\I
AMAMETPAAPRAAR TALKAS ronrau {4,,} KeTMa-KeTJHK yuyH

lim &, =0

m—-

6y.ucm1 Byngait 6yauHHWAapHAHT xap 6upnra HHC6aT8H
[l) KaGu AUrHHAENEP 'rysaﬁ :

.. Ty U?p aeen om,- .

KeTM&- Ke’l‘J‘lHKHH XOCHA KHNaMA3.

Arap AB 3CPH YH3HKHHEET X4p Kannaf {2) x?pnﬂnmnarn :
Gﬁnuﬂum.napu KeTMa-keTauru { P, }onﬂuralma XaM, yEra Moc
fiWruuaniapnan ubopar {o.) werma-ketaux (Es, Ma) Aykra:
JAZPHH -TaHAa6 OAHHHINUTA GOFAMK O¥/MaraH xonaa xaMma
BaKT OHTTa [ coHra nuTHAca, Gy cou o ﬁummmum:r Jmm-l'm
Aedunanm: -

tim o =tim ‘T [z, ahs, =1
—o- 3.’,» k [y



1 1‘ an p H q; Aeap l,,-a-O da @ ﬁuruudu Qex.w xumtre

s2a 6ﬁ.sca ¥ ;:;onda f(x,y) dynkyusn AB aepu uusa«; ngutt ;

. unTezpasaanyauu, Oy aumst .3ca [(xy) Qyaxyusnur
- Gupunun TYp s2pu  13uKAu unTeepaau deduradu ea

Jtxpds

At
A8

xaﬁu 6exemaua6‘u. _
Sﬂx.y)dswnm z Hee m)As,, o
4B E
2 lflu’rerpa»ﬂuur Masmynnurn (Dapaa KHAaH:
" MK, AB arpu YH3UK yWoy o
| x=xs), : -
- IOSSQS) (3}
y=¥s) : .
cﬁcrema Gﬁnan ﬁepl—mran G?J;cnn Byruia S——‘-A\JQ'éﬁHHH'l:
_yayﬂ.nurn (Q= (x,y)EAB), S acaAB HHHT Y3YHJIUTH. '

lI-Teopewma. Arapf(x,y) q:yuxuna AB STPH YH3NKAA
Gepmlrau Ba y3AyKcn3 6faca, y xoana Gy tllynxu,lmnunr

AB ﬁyiuna annnqn TYp orpu THINKAH AHTErpaan uasmyn Ba

Sf(x.y)ds— Sf(x(s). #(s)ds ®
'Giﬂanu; .
Sum«l AB 3TPH WK ymﬁy
| x=q(t) S | '(4')
y=wip) © aish) -

cHcTema GHAAK (napaue‘rpux ¢opua,u.a) 6§punran 6§acun.
.~ Bynga ¢(f), ¥(1) dyrkuusaap [a.p] na qf(t) $'(1) yanykcus
.. XOCHjpanapra 3sra Ba (q)(a) Pa))= (q;(ﬂ)qz(ﬂ)) B

_ O§acHu.



2-Tecpena. Arap f(x,y) thynxlum AE Aa Ge wiransa

y3ayxeus 6¥aca, y xoapa Oy dynkumssnur AB Syiwva

GHpHMiM TYD STPH UHIHKAH lnn'erpaam masxqm Ba. o _
S’__I(x,y)_"'s= §f(qs( t.)’ip.(t)). CHOEZ0) d‘; | (5) N

6yaann. o

By Teopemanap 6H|JHH‘-IH TYP 3TPU YHSHKAH HHTerpaJmnur

MABXKYAAMCHHY aHUKAAG6 Gepuiua Gunan 6upra ysusr Pauan

HHTErpaNn OPKaH HPOAANAHHWHHKM XaM KypcaTaim.
3.Uurerpanaduir xXoccanaph, bupansd 1yp srpe .

GU3HK/K HHTEFPAAAAp XaM Puman umerpa.mlapu xocca.napu -

Kabu xocca.rlapra ra. ) )

AB 3TPH YHIHK (3) 8kn (4) cacTeMa ﬁunan annmanraﬂ'

Gs'muﬁ Hx.y) Ba g(x.y) my srpm YH3MKAA Gepmlrau Ba
Y3JAYKCH3 q)yHKuuﬁ.ﬂap 6y.ncaﬂ :

I o Arap AB=ACUCH Gyaca, y xoana -
7V Rxgas=§ feppas + § fspas

o '_:,4‘]'3 A".':_‘ €8 -
Gynanu. ' " o
2°, YmGy L _
fc f(x,y)ds-— fhraas  (C—const)
SR A - : T

TEHTAKK  JpHUAE, -
3°. Ky#unaru

Slf(x,y)-!-g(x.y)IJS— gf(x,y)de: S g(x,y)ds

AB AB : AB

[

Tenmﬂi{ ypuaau 6¥nanm.

4° Arap V(x y)EAB aa (fx y)}O ij.nca y X0J142

S f(x,y)ds‘>0 -

6ynams. o L



5" If(x.y)i q:yununn AB Ba umerpannauyn-m na' :

& § f(x,y)dslg 5 Ii(x.y)ids
-,AB L ) AB‘ ’

‘ﬁynam{ )
- 6°. Wynnai {c,, c2)eAB Hyma TONHAALRKKH, -

] S ﬂxvy)dsr'_i(_cb 62)'8
AB " '
Gyaann S 6yuna AB HuHr yaylmum
4. HHTerpaJmu XucoGnam, Brpnqnanmnnmer-

umap Pumau nn'rerpa.n.napnra xe:rmpﬂnud xucoﬁaauazw
yuAaa KyauH4ya : :

Sf(x,y)ds=§ﬂcp(t).~p(t» "’(t)+¢'2(r it 5)
P BT

quyaanaﬁ xanna x.yl’-iuna ue.rrrupn.nannran tpopuyna-
ipaad tpoﬁnanaunnanu '

Aﬁ-raﬁnux, AB 3rpu YHIHK ym6y
y=yx) (aéxfb ef(a)——A y(b)—B}

HrAaMa 6UJaNH aHHKAaHraH 6¥nu6, y(x) tpymmnﬂ [a, b] aa
nyscna ¥'(x) xocunara sra 6¥sncus. Arap f(x,y) (byuxunn'

¥ AB Ka Gepuiral Ba y3nyKchs _ﬁf‘;l_ca, y Xoana,
- : b ) oo
| __S_f(x.g)d_s.=_Sf(x.g(;))x/_' bHy¥ade (6)
NANH. AB ¢ .' ' o .

3uan AB SrPH WHIHK ‘ywéy -
p=p(8) (%&9490

HEAaMaA Glmau (1{.}*1‘6 KOOp,ILHH&Ta cucreuacnna) 6ep1—1.r|ran
"G, p(e) oyrkwia |69, 8} n2 Y3AYKCH3 p'(8) xocuiara

a 6yacnn. Arap Kx.9). ﬂ]}jfﬂl{l.mﬁ my AB Aa ﬁepuﬂraﬂ Ba
AYKCHS 6ynca, y Xoand : -



Bz

Sf(x,y;ds— Sf(pcose.psme)\fp Tt do

AB o

6yaanu. :
I-Mucoa Ywmby

§ (83— 3{)«

AB S,

HHTErpasiny - Xucobsanr, Oyuna AB Texuciugannr A=
=(—1,0), 8=(0, 1) Hywra.napnnu 6ap.naurmpysqu 'r)"rrpu
YH3HK KecMacH. :

Paswanku, A Ba B mykranapiaH yryeun TYFpH’ qnsux,
TeHT1aMacH

y=x+1

6%nn6, Sepunral HuTErpan sca

g=x+1, —1<<x<g 0

Kecma GYAuva oauHray nuterpan Gynagmu.
Yuna (6) popmynara xjpa

j (avs - 3w)as—- "

8(4{ 3\/4?) l+(x+l)’2dx

6¥nann. Keiunru nu”rerpanﬂn xucoﬁnaﬁmus: '

8(4\{‘ 3{&_4-“)\/%._
__\/'[3 .x° —2(x+l)’]0 | 5\/5'.

ﬂenax,

{ (4Yx — 3y Ms = —5ﬁ



2-Mnc6.ﬂ, Ywdy -

MHTerpaJjuu. Xxacobaanr, AUB .6yHpa y¥=2x napaGonaHAHT
(1, \15) Ba (2,2) yymaqlap_n'opacnna'rn 6faarn.
I0kopunark (6) dopmynard xypa (y= V22 ):

2

S—x-ds=s x;]'/l+(\/2—xyé_ldx

AB o | : .

O¥aann. '
Juau

2
SRt
|

- RHTerpaaHH XucobGnajimuz, Arap .
2x41
2=

; 3x’aﬂmm 3’b1‘u60pra ONICAK, YHAA -

\/l+( )2 dx—-S r %ﬂ‘x:

2

L e
] ’ :
6VaARmWAHA Toftamu3. Jlemax,

S—ds=-(5{ ~3+3). |

AB

mi-—-

-3 Mrcon Ymby
L " s.t;yds



HHTEerpadAHH Xucobaaur, Gynaa AB—X;+—5§_=I SJJIHNC-
. I

HHHT OHPHHYM KBAAPAHTRANH KHCMAU,
ABpano
PV
'DIQ .' b2
IANMNCHHHE NAPAMETPHK TeyrjaMacuHi €3u6 osaMHa:
Xx=acosi,
0TI 2n)
y=bsin{

i

,Ileuai('. Oepuaran uwurerpaa ymeéy

X ==qacos! Ca
07,
{y=bsim‘ ST
SrpH YH3WK GYfinua ONMHAZH. ~ -

(5) dopmyaanan dofizanauns Tonamus:

acost - bsint \/a’sirdt + bcos? di.

A

S xyds =

S b b3 |

. AB
-l

DHAH aHHK HHTErpafHH XHcobaaiimua:

acot-sint S Feosldt =
. ~ *

Oty | B

I=

B ‘tr[,? Y . . - . -
6T o —

-=f§— S--sm?t- '\/a‘-‘- i ;052‘ +b2- 1+;°Szl dt.
K - . X . .

Kedmtfw-nrvrerpanna

cos2t=u

neb o.na_nm_s; Yuna

4

sin2tdi= —Ldu, uE(—1,1}

19527 . 289



| _ _

ab \ .a?-i-bg #—a? . .

"=TS -\/ g ~F— udu=
=1

ab 2 2[02-}-!32 _ oLa’u]'

§Fe_g2 3L 2 2 1

__ab 8 4-ab+ 5

3 altb
G6inagn. Jemak, '
__ab dtab+8?
g xg;ds--gw-——a—_l_?-——.
A8

4-muc . Yuby

. S xyds
A8
HHTerpaJiu xucobaanr, 6ynnra AB
x=achi,
{y=asht O<i<t)

- runepGona Cdupan ubopar. '
(5) $opwyaanan dofinanann Tonamus:

o .
S XhuS = Sach{'asht‘\/(acht)""-i-(asht)’?dt=
| AB. ° :

fy

=a’$sht-‘chl a¥X(sh’tch®t) dt.
G

SH.I[H dHHK HHTErpajHH KHCOG.ﬂaﬁMHSI

£y ™ .
§ shi-ci ¢ o sh¥+chitydt =5 § sh2¢\/ch21 dt =

on] o

lto
1]

=2 { Vehi d(ch2ty=2- Zchor)
1]

=%(ch%2to— 1).



HeMmak, -

Sl ryds = 3'(ch?m‘ﬁ—l)
AB
S-mucon Ywby
{ tuids

T
AB

HHTEerpafHd xHcoBaanr, 6yupa AB RKyfiuparn (KyT6é ko-

OpPAHHATaANAp CHCTEMACHAA )

p=aveosZy (—§<9<y)

TeHrsama GnaaH GepHIran 3rpH YH3IHK (nemnncua'ra &fin).

IOkopana kentupuaran (7) tl)opmy.nara Kypa

T -
{1g1as= lpsmqﬂ\}p +o? do
AB A
6yaany.
Arap

a%sin®2q _ o

cosle  cos2g

p’+p?=da’cos2¢ -

3KAHHHH IBTHOOPra OJACaK, yHaa

[p-singl» \p? 4 p? =a’lsing|

6¥aus,
n/4 : nj4 -
S lylds=- { a’isingldp=2a* { singdop=02— 2)
);-.'B . . _".“ - : 0.
Ginqﬂ,n.
6-mMucona Yuby
S_(x-l-y)ds
AR
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unterpanud xucoGaanr, Gyaa AB 3rPH  YM3HK yuJaapH
0(0,0), 0,1,0) Ba 020,1) nykTanapaa Gyaran yuGypuax
KOHTYPHAAR HBopaT.

HUHuTerpanuuur xoccacura kKypa

S(x+y)ds = S (xil—y)dS-i— S (x+y)ds+
AB 1% 0
+ S {x+y)ds

00,

Gynanm.
PaBwalkH,
(107 HHHE TEHCAAMACH y—l—x (O<x~_<;_ 1},
020 Hunr renraamace x=0 (0<Cy< 1),
00, nunr Tenrpamacy y=0 (0<5x << 1)

6¥nazn. Iynn srTHGopra onub, Tonamus:

1
S (x+yMds= S(x-i—l-—-_-x)\_/f’dx:_\ﬁ,.
. b : o

0102
1
{ s tots={yay=,
0,0 0
- l A
S {(x+y)¥ds= Sxdxﬂ? '
o0, - . - 0
Hemak,
S(x+y)ds l+\/_
a8
7-Mmucoa. o
S e Vi gs
AB

HHTerpajHH xucoGnanr, 6ynna AB rPH UHIAK
e
p=a’ q)=0‘ [pﬁ—‘(
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(KyT6 KoopaMHATaNap CHCTEMACHRA) uH3HKJIAp OHAaH
yerapaJjanran . KapapHk  &nHk  KoHTypaaH  nfopar
(14- ynama).

M v, 05 94a N

14- qusna.
HuTerpajinubr xoccacuaan dofipanaint Tonamia:-

S eV + s S e WHQdS_FS eVi+dds 4
o MN NP -
AB
+ S e Vo
. PM
MP 4usuxaa - '
=0, 0<<pLa

G¥arannure cababan

S 2 v‘xg+v’ds= Se Vaﬁws2¢+uzs'iﬂ?odp=

MN 0
=Smm=¢—1
)
6y¥nanu.
NP yusuxaa
0<e< G, p=a

6ynranaury caGabaun



nid
S e V+o g5 — S e"pdq>=ae"—g~

NP ]

6ynanm.
PM un3zukna

0<p<a, o=7F
67aranaury cababau

S emds= ie"dp:e“— !
M 0

Gysaanu.
Hemax,

S Vg — et —]—ae"-—f-:-+e"—— T=2(e"— l)+'§?’ﬂ_‘

AB _

5. Huterpanuunur 6ab3d Oup TatOHKAapH.
BupuHun TYp 3rpH UH3HKAH HHTerpan é&pramuga €d
Y3YHAUTHHH, }KHCMHAHT MACCACHHH, OTHPJTHK MaPKasnapHHH,
HHEPUHS MOMEHTAAPHHH XHCOOJHEHW MYMKHH,

1°. Texucankia Tyepunanysun AB arpH uH3HK Oepua-

ran 6yncHH. YHuUHr yayHaurd ywuby

S={as ®)
AB
dopMyna Guiran tonumagu,
2°, Tekncankaa tyrpunanysun AB srpu yusnru Gfiinua

Macca TapkaTHaAran OYIHG, YHHHT 34Aura p=p{x, ¥)
Gyican. By 3rp# uH3HKHWHI maccacs

m=\ o(x,p)ds, (9)

A8

OFHPJAHK MAPKASHHHHT KOOpOHHATANAPH 3Ca

xo=,—:; S xop(x, yMs,  go=- S y-olx, g)ds  (10)

AB A
6¥nagn,
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AB 3TpH WM3MKH My OX Ba OY KOOpPAHHATa YKJapHra
HhcOAaTaH CTaTHK MOMenTrapy

S,= S yds, Sy= S xds U”

AB _ .

opmynanap Gunamn, wy ¥xdapra nuchaTan wHepUHs Mo-
MeHTIapH 3Ca : .

/.= §y2ds, I,= S ©ds .(12)
AB 4B

dopmyaanap opkasim ndogananagn.
8-Mmucon YGy

*l)=acos3y,

H=asin (i< ).

[
cHcTeMa 6unad Gepypran - AB arpn un3uk (acTpoupa)
HUHT Y3YHAUTHHH TO gy,

. Actpouna Koopnmuara YKAApHTra HHCHATAH CHMMETpPHK
Gynanmmnne 33THOOPra oy, (8) dopmyanan Tonamus:
nf2

s={ds—y4 { Vrin+vinar=

At
AB ¢

nf2
= § V(—3acosisiniy + (Basin’tcosty df =
]

af2 —
Q2 n/2
=4 S \/:%—sin?szx dt=6a Ssin2tdt=6a.

] 0

W
i

6a.



9- M ncon Unaukau 3nvuaurd p(x, y)=|gy| G¥aran
v=2px O E)
NapaGoMaHHHr MACCACHHH XaMAA OFHPAHK MapKa3HHU

TOMUHT.
(9) dopmynanan dboiinananns, napaboAaHHHT MACCacH

= | tylas
B '
6ynumwkHK  aHukAadmu3. By oarpum  uu3ukAM  HHTerpan
(6) ¢popmyanara kypa

N
Slyid8= S Iyl\/l-l-—;dy
o Zp 4
Gyaaau. Hemax,

A
{ v

= 1+=-dy.

m Sply|\/ 7 y

SHAH aHHK HHTErpanHu Xucobaaiimua;
P I-—-—--— .
| |y|\/1+ dy=2- %S Vo' +y* dy=
1 P
=;§ VP + 4 dip*+ )= l(7 + o 2=

=~§—p2(2\(§~—1)

-]

Hemak, -
2
m=2p%2y2 —1)
[Mapa6onaHAHT OFHPAKK MAPKA3HHUHT KOOPIAHHATANAPHK
{10) ¢popmynara kypa :
x0=% S x-iylds,‘

w

AB



1
- Yo 0= S e lylds
AB

6yaagn. Duan 6y srpu THIAKAH HHTerpanﬂapuu xacobnaaii-
MH3:

-

S g &P 3, 1
% |lytds= S L \ylds= : Sy 55 X
.48 * AB ’ °
P
><—~a"“’2 -—ﬁﬁy“\/p +ydy

Kefiunra uurerpadaud 6¥naknab, HHTerpanaal opmy-
nacuaay $oiinanrauud xucobaaitmus. Arap

g =u, y\p + 4 dy=dv

Aeitnaca, yHAA
) : .
l —
du=2ydy, v=—(p"+y’)

Gyaub,

(Vo + 7 dy =540+ )15 — 5 200" + Y dy =
0 0 .

2425°, 12 =17 20514 3)
e

15
6¥nanu. Hemax,

I 20°0++2) _ (5432w
me p? 15 - 3B

Xynnu WyHra ¥xmam

to= Sylytds___”\’“”’ (342 +In(1 + )

AB

Xﬂ=

GBI TONMHAALH.
10-mucoxn Ymoy.

2 2

AB: A7 +43=a® (x>0 y=0)



acrpounatudur OX Ba GV koopaunara ymapura RUcHATaH
CTATHK MOMCHTIApHHK TOIHHT.

ABBajo Oepraras acTpovaaHuHr napame’rpun Kyph-
HHIWZATH TEHFAAMaCHHY TOTAaMH3. ¥ Kyfinfarnda

x=qacos’t <3
UL

y=asin’ 2)
65’!_.:13;1:;1. Cyurpa éii nmpcpepeﬂuua.nunu xucobaanmua:
ds=\[x? 4y di=
= \[3{1(:052!( —sinf)* 4-(3asin®t . costP dit =

==Jacost - sintd{.
(11) dopmynanan doifinananné ronamus;
/2
S,= Syds= Sasinat-3acosf-sintaft='
. 4\..8 il
ni2 ) o
=34 { sin'td(sint)=2",
0
xds = S acos’f-3acost - sintdf =
AB .
n/2

2
= —23a° S cos‘td(cost)——%-—.
o

llemak, acTpounalmdr KoopAHHATAa VKJapura HucBaran
CTATHK MOMEHT/ApH

O¥aann.
Il-Mmucon ¥Ymby
AUB'xz-}-y?—ag

alNaHaHHHT AHAMETPUra HucﬁaTaH uHepu}m MOMEHTHHH
TONHHT. '
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Pasuwanku, Geprarad aiinapadHuur napaMeTprK KypHHH-
WHAATY TEHTaMacH

il

GYaany.

Aiinana anamerpurn OX §xura xolnawrHpuob, cyur
(12) dopmynanan doinananad TONaMH3:

n
I= S yds= S alsin? . \/(acost)"z-]-(asint)ﬂdtm

e 0
A8

n
=a° S sin*tdl = na®.
1]

Hemak, Gepuaran afnaHaHHHr JHAMETpPUra HHcHATAW
UHEDLHN MOMEHTH

{x=ﬁ.a3
6yaanm.
l-acmatma. Aftraiavk, AB dasoBuit srpun 4usHK
6Yaub, Oy umankna f(x, y, 2) pynruus Gepraran OGYNCHH.

xopuparupex f(x, y, 2) dyukuuguunr AB 3rpu 4M3HK

Gyfitya CHPHHYH TYP 3TPH YHIHKAH HHTErpajH TYLIYHYACH
KHPHTHAAAH Ba ¥pranHAanu.

12-Mmucoa ¥Ywoy
S(f+92+22)ds

v

AB

L)
HHTerpanHi xucobmanr, 6ydna AB xyfunary

x=a cos{
y=asinf (01 2n)
z=bt

cucremMa GHAaH GepuaraH arpH dH3HK.



Papwatku, 6y xoaza .
2n e
(CH+ P4 Dds= g(azcosﬂt+a23in23+bt2)\/a2+b2 dt
AB ° '
Gynany. AHHK AHTErpadnu xucobaaimus:
P . - .
S (a"’c‘{)s"'t-i—a?sin“*t+bt2)\fa"‘~i-a';2 dt=

1]

. : '
= Va? 4 ¥ S (a? 4 B*)dt =~——""'23+"’2 (6:1a° + 8n°6?).
]

Jlemax,

[ (2t ds= _._V_,.#Z:t_#f__(Gm2+8n3fﬁ);'

v

AB
Mucea sa macananap

Kyfingary GHDHRYH TYp 3rPH 4H3UKAH HHTErPasiapHu
XHCOGTanT: C

[ S(x-l—y}ds. GyHna AB  4dHIMK  TEKHCAMKHHHT

Ab '

{0.2) Ba (2,0) HyKraaapuHW OUPAAWTHPYBYH TYrpH
" YH3HK KeCcMacH, '

2. S S ds, Gytina AB TeKHCTHKHHHT (0,0) Ba
VI £k 0t L :
AR

(1,2) uykrasiapuuu OGUPAAWTHPYBUH TYFPH UHIKK KecMa-

cH.

3. S J‘:_:_ytfs. GyHuna AB ywoéy y=x-+2 Tyrpu un-
AB
3uKHHur (2,4) Ba (1.3} HykTanapu opacuaari KHCMH.
4. S yds, 6ynna AB kydnaaru y*=2x napaGosauunr
AB
(0,0) Ba (1,+/2) nykranapu opacsaars &#u.
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5. Sxyds, 6yrna AB yw6y |x|- |yl =a renrnama
_ 4B
GuNaH GepuATaH YHIHK.
6. Sxst, Oynaa AB >rpH unank ywly x'4y’=a’
AB '
ANIAHAHHAE 10KOPH APHM TEKHCAMKAATH KHCMH.

7. S x4+’ ds, 6ynna AB 3rPH YH3NK Yy

[

AB
x=ga(cost + {.sin{), !
0t 2n
{y=a(sin!—-tcosf} (O i< 20)
cHeTema OHAZH GEpPHATAH 3TPH 4H3HK.
8. S (x+y)ds, 6ynpa AB ym6y
AB o
p? = a’cos2¢
“TEHFNaMa Ginah Gepuirah YH3HK.

9. --S,}!;ds‘ Oynna AUB Kyhunaru y=achw} TeHraama

AB
-OnnaH GepHATAH YH3NK,
4 4 -
10. S {(x*+y*)ds, 6ynna AB ywby
: e -
2 ka 2
34 yt=a®

acTpousaiaH nbopar.

1. S V&2 + 4 ds, 6ynna AB yw6y x’+ P =ax ahaa-
A
HafaH HGopar.

12, S |yids, 6yrna AB gyimupari (24 g = a¥x*—
AB . o N
-~4%) nemuuckata éAupan ubopar.
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13. Astaiank, (ba;oauﬁ AUB.srpH un3nk ymby

ST @<i<p)
z=2(t)

cucreMa, Gunan  Gepuaran 6yaub, x(f), () Ba 2(!)
dyuxugsaap [0 B] A ysaykcus 1), g{§) Ba 2'(t)
Xocunanapra ara Gyacun: Arap f(x, y, 2} pyHkuua wy

AB pa anukaaHrad Ba yanykcus Oynca, yuna

i
| K, 9. 2)ds = { (), o), 2(8) X

wd
_ AB

X VD + v O+ D) di

GYAHWIHHE HcGoTAANT.
14. ¥Yuwéy

g

AB

HHTErpaJHH XHcoGaaHr, 6yuaa AB 3rpH uusuk Kyhunaru

x=acosi{, y=asint, z=5b¢

BHHT YH3HFrHAaH nGopar,
15. Yuoby '

S (x42)ds

AB

HHTETpafHH XHcobaaHr, 6ynna AB kyi#uparu

—t, y=%‘-§—, 2=P (0<t< 1)

YH3RKAaH HOOpaT.

Kyf#ingaru quaumapunur &fi Y3YHJNHKNAPHHH TONHHI:

16. x==cos’t, y=sin* (0<I<< 2u)
17. ay*=1", 0<x< 5a.
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18 y=g(e7+e"-?) O x< x0)

9. p= asmﬁ::l

20. y=1—Incosx (ngg%).
21. Unsnkan auunure o(x, y)=Ix| 6faran ymoy
CL=4y (0<y<g )

NAPaGONAHUHT MACCACHHN XHCOBAAHF.
22, Uusuxav snuancu p(x, y)==|y| 6yaran ymdy

x=acosi, y==bsint (0Lt 2n)

SAMHNCHUHT MACCACHHR TOIHHT,
23. Unaukau 3uunuru p(x, y)=xy 6yaran ymby

i_yi=

SAAHNCHRHAT GHPHH‘IH Ksanpamna Molnawran KHCMHHHHI‘ .
MACCACHHH TOTHAHT. :

P
24, Unankay anuanru px, y)—?— 6¥aray ymoy
=3 (e +e°)
3AHIKHD UHIHFHHEBT MACCACHHMW TOMUHT.

KyAnaars SrpH YHIHKAAPHHHT OFHPJIHK Mapxasu KO-
OPAHHATANAPHHH TONHHT:

25. x=a({—sinf), y=a(l —cosf) (0L i< n)

I

27. P =ax*—x* :
28, y=§{ex+e—“_) (—assx<la)
29, Ywoby
= /5 cos’,
0O<t<3) -"
y=/5sin%

cicreMa Ouaan Gepuaran AB unaukuuur /OX Ba OV
V¥ehapra HHc6aTaH CTATHK MOMEHTAADHHH TOMHHAT,
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30. Ywoy.
x= /2 cost,
y= 2 sint

Tt
cuctema Guaan ‘Gepuaran AB uuapkhHar OX Ba OV
yKAapra HHcGATAH HHEPLUHS MOMEHTJAAPHHH TOIHHT.

2-§ UKKHHYH TYP 3TPH YHIHKJIH HHTETPAJLANAP

I.Uaurterpan Tabprgu. Tekucangna Gupop Tyrpu-
fAanysun AB srpu ynsuK Sepparan 6¥au6, Oy uuankna
fx, i/) GyHKURA aHHKAAHrad 6Yacui: AB srpu dHIHKHHHC
P={Ao, Ai, A OYaHuwmMan Ba yHANF Xap Gup
Al (8 = 0O1,.... n — 1) éfiuna HXTHEPHT (s, M) HYKTA
0JH6 (DYHKUMAHUHFT WY HYKTAAArd XHiMaTH f(Ee, ma) HH
- AgA, ., urur OX (OY) yxuaarn AxgAye) npoekumschra
KynadTupuG, KyAuiary AHFUHAHHH TY3aMH3! '

n—1 a1 .
o'= Z f(E niAx, (0" =2 [(8 me)Ays) (13)

Suau AB 3rpu SHIHKHUHT WyHAAH -

Py, Py Pmo. '_ (14)
OYAMRBIAAPA KeTMA-KeT/IMTHHA KapaWMH3KH, YJAapHHHI
AMAMETPAapUIAH TAMKHA TONran {Apm} kerMa-keTakk 0 ra
HHTHJICHH:

lim Ap,=0.
Bynpnaii 6yannuaapra nuc6aran (13} ka6n AHFRHAKABPHY
Ty3ul, ywsy '

Gy Oppeney Gy (), Ozpuem Tpin)

KeTMa-KeTAHKHHE XO0CKA KHJAMH3.

=i - )

Arap AB srpu ‘uusuxpumr xap kauna#t (14) KypH-
' HRILAAFY GYNHHAILAAD: KETMA-KETAHTH { Py} ORUHTAHAA XaM,
yHra moc Rurunamiapaan ubopat {on} ({02}) xerma-xerank
- 304 ' '
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(Esn¢) nyKranapuuur (&, m)EAk;leH) TaHAal OAUHHIIN-

ra -GoFrAMK GYAMarad Xoala XamMa BaKT OHTTa
I\ conra {fo conra) uutnaca, 6y con ¢’ (") AuruHAHAAD-
HHHT JIUMMHTH OeHHNand Ba

lime'=/, (hmo” =)

J.—LO .D

KafiH feArHaananu, )

2-1tawpud. Aeap h,— 0 da o durundu (o Yiurundu)
sexau aumurea dza bgaca, y xoada [x, y) Pynxyun
AB oepu ansux Gjdusa untezpasranysiu Oeduradu. By

aumutr f(x, y) QUHKKUANUKE HKKUNYL TYpP 3epu rcuawq.am
unrezpasy dedusradu ea

{ foxe 9yax (§ 1z 9y

kabu Gescuranadu.
Hemak,

{ f(x, 9)x=lim "E g A, ,
2 3.,—»0 =0 : :

A8

(§ 1wty =1im 3 (6w 0802
An ’ ' 5

AB srpi wnankaa P(x, ) Ba Q(x, §) tbyHKuua.nap"

Gepuaral 6yHns,

P § Qg

AR h AB

YAApHEMEr HKKMHYH TYp 31‘pH JHIHKJH Hu'rerpaﬂnapﬂ"'
OyncuH. ¥Ymby . o

{ P, ydx+ S Q. u)dy

~r ot
A8 AB

AHPHHIR RKKHHYM TYD ITDPH-UHIHKAH HH’I‘eraJIHHHI‘ ymyunﬁ

KYPpUANIH neﬂunann Ba
20527 305 -



{ Px, )+ Qx, y)dy

o

AB

Kafu é3aunanM:

§ Px, )dx+Q(x yMy= § Plx. p)dx+QUx, y)dy

w

e
A8 . AF

3uan AB Tyrpunanysun €nuK SrpH YH3IHK, AbHH A B3

B nyxTanap ycTMa-ycT TYilcHH. Yuu K Guanan Gearuaafinuk.
By E€nuK arpu 4M3HKAa WyHAak AYsajsHuiHR myc6ar peb
KalyAn KHFAAMH3KH, Ky3aTyBuH éEmHK YHAWK Gyinad
XapaKaT KWATanAa, énuK YH3uK OWAAd Yerapananra
coXxa yHra Huc6aTan Xxap HO0OHM 4am TOMOHIA &TCHH
(i5- unsama). '

¥

15° wuana,

P(x, y) Ba Q(x, y) hyuxuHAAAPHRED EMHK 3rPH YH3HK
K OFfinua HKKHHEYH TYP 3TPH YHIHKJAH HHTErpaAdapHHAHr
YMYMHI KYpHHUILH KYHHAATHUYA

§ Px, x4 Qe yMy+ § Plx, gMdx+QUx, y)dy
AaC _ cbA C
AHHKJIAHaAH BaA

| PUs o)dx-+ Qs My Bxn §P(x, 9Mdx+QUx, y)dy.
X o E

kKabu GenrHAaHajn.
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2. UuTerpanaruur mapxyranru, Papas kuaaf-

JIHK, AB rpu QHIHK yuly

== ¢(%), .-
y=9ll) (e<t<p) - (19)

cucreMa Ouaam (napameTka K&'puumnna)' GepuJiran
6yacud. Bynna (¢) dynkuas [, B] aa yaayxcus ¢’(f) xocn-
nara sra, W({) sca wy opaiugaa ysaykchad G6¥anb, (gp(a)),

Pa)=A, {(¢(B). $(p))=B 6jacuu.
3-Teopena. Arap f(x, y) Gynkuus AUBI Aa ﬁgp'm_li'-_au

Ba Y3JYKCH3 G§aca, y x0aaa 6y DYHKHBAHMHT HKKHHYH TYD
STPH YM3NKAH MHTErPann MaBXyR Ba _

§ fx, gtx= §f(w), W' (t)dt
A8 * '

6ynagu.
Jaan AB"érpu auauK (15) cucrema Gunam Gepuarau

6yan6, GyHma P(¢) dynruua [&, B] na ysayrens ¢'(f)
XocHiara sra, ${!} aca Wy OpaJHKRa Y3JAYKCH3 XaMpaa

(plex), Wa))=A, (9(B). $(B)})=B G¥acun.

4-Teopema. Arap f(x, y) pynruua AB pa Gepnarau

BA Y3AYKCH3 G¥aca, y xonga Oy d)ynxuummur HEKHHYH TYp
IFPH YHIHKAR HHTErpaan '

{ #x, )y
AR

‘MaBXYyJ Ba

§ 1x, gty = { feot, wiap-w(syat

A

[~-}

- Byaaam. _
AB srpu unsuk (135) cucrema Gunan Gephrran _ﬁyhuﬁ,

(1), '\b(t)' ¢yuxunanap [o, P} na :"ys.nyxcna up’(f). P(?#)
xocwnanapra sra xamaa (@), $lah=A, (¢B), $(B)=
=B 6yacun. A
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" B-teopewma. Arap P(x, y) ea Q(x, y) dynxkuusaap

AUB na Gepuaran ma yaayucns 6§ica, 'y xonpa 6y pyukuua-

AAPHKHT HKKHHYY TYP 3TPH GHIHKAH WATEFPAARAPH MABKYA
8a

{ Px, gyx+ Q(x, g)ay= SlP(cp(t} WD+
. ﬂuﬂ
+Q(alh), w(f))w‘{f)}df
Gy.nanu
3. UuTerpanHHur xoccanapn. HMKKMHWH Typ
3TPH  YHIMKJH HHTErpaAnap KaTop xoccanapra sra,
KyAuia HHTErpasiHHHT ACOCHA XOCCANAPHHH KEJTHPAMH3.
© 1°. MKKHHYH TYp 3rpH YH3HKJH HHTETpaniap HHTerpan-
Jiall 3rpH YM3HFHHMHT AYHanauwkra GOFAMHMK 6¥nanH:

i gue=~ § fox gy § o iy = — § Kx ).
A AB 8A A
2°. Arap AB srpu wu3uk OX jkwra (OF yKHra)

NepneHAnKyNap O6YyATaH TYFPH UH3IHK KECMACHI&H Hﬁopa'r
Gyaca, y xoaza

S I3, 4)dy=0 S;ff(x. #)dy=0).

A8 A8

. Arap f(x, y) dpysxuusa AUB Aa HHTErpannaHyBuH
GYANG; AB AC+CB G?.nca

{ ftx, y}dx~_§ fix y)dx+ S"f(x. y)dx

' a8 Ac s
6¥naau. _

4°. Arap f(x, y) Ppyukuus AB na HHTerpansianysvH
6yaca, y xoana

{ e mde=r § fx, g1
N CAB v i AB
6)’.?13,[[?] 6ym13 #—const '

308



5°. Arap f(x, y) sa g(x, ¥} dyHKunanap AB na uuter-
pahnanyeun Oyaca, y xonpna :

{ e £ alx ix=§ ftr, pax = | gvgrdx

AB . . A AB

6ynanu. S )

4. Wuverpaanapuu xucobaaw. JOxopuaa
KeATHPHATAH TeopeManapaad KypHHAaAHKH, AB  4H3HK
{15) cHcTema Ounanw OepuiaraHia HKKHHYH TyYp 3IpH
UHSHKAHK HHTerpaaaap PHmam unterpasnapura KeATHDH-
JaHG, kRyfinaarn dopmynanap épaamuia XHCOGAaHALH:

§ fox ez = §f(-a>.<t>f¢(t))-qf(z)da (16)
.AUB ’ @ - .o . .

. 4 _
§ fox, e =\ Hatt), ey (v,

(=)

AB

§ PCx. g)dx + Qe My = \[P(o(t) oW (D) +
AB # : '
+ Qo(f), WOW(¥)]dt. (17)
XycycaH, AVB 3Irpu YH3NK,

g=g{x) (a<<x<<h)

TeHrNaMa GHAan aHukAauran 6yaus, y(x) dbynkuus [a; b} na
yanykcua, g'(x) xocuaara sra Gynca, y xonaa .

. : ,
{ foe )= { Fx, o)) dx (17')
AB ?
Gynann.
Arap AB srpH uu3HK
x=aly) (c<y<d)

Tenraama GHAan aHuKAanwran 6¥an6, x(y) dbynkuna [c, d] aa
yanyKkcHs x’(y) xocuaara sra 6yaca, y xonia

%00 .



o

§ Foe gy = (i), )y,
Al

§ Plx, )dx+ Qx, y)dy=
a8

a

= {{PUxty). 9)0(9) + QUxte), )iy (177)

Gy¥nanu.
13- M ucoa Ywby

S (2xy—yt)dx .

wr

AB

et s
uaTerpanyiu xucobaanr, Gyina AB— maprasu koopiaHua-
Ta Gowwaa, painycd r S¥aran alNaHaHUHT KKOPH SPHM
TeKHCJMKAArH KHCMH;, fVuamun  16- yuamaga kypea-
THATAN.
¥

{6- yuama,

Paswanku, aliaHaHHHT NapaMeTpHK TenraaMac

X=rcost,
y=rsint

G6iaaau. Byuna ¢ napamerp o paH = raua ysraprawpa (x,
y) nykra A pam B ra xapa6 AB-— ApHM afinaHaHH 4u3a-
xu. ¥aaa (16) dopmyaara kypa '
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\ .
S~ (2xy —y)dx = — S (2r%sini - cost — r’sin’f)rsintdt

w )
Al

OYynaan. AN aHUK AHTErpajHH XxacoGaadmhua:

S(?r"’sint- cost — rlsin’t)rsint dt=2r35 sin’td(siné)—

aQ

7 . 3 3
_rasSin3td1=[2r3‘%'t“—~f3(—cosf+ co;.:

n 4 3
= 1.
)]o 3

Jtemaxk,
S'(Qxy—y:’)dx=¥;—r3.
A8
14- M v con. Yoy

S“(xy—yg)dx—l—xdy

AB
HHTErpasny xucobaaur, 6ynna AB arpu umsuk y=2x°
napaGoaanuar (0,0) ea (1,2) #nykranapu opacuaaru
KMCMM, HyHaanwu 3ca (0,0) Hykragpan (l,2) HykTara
Kapal oamuHras.

Paswanku, P(x, y)=xy—y°, Qx, yy=x bynkunanap

Kapanaérran AB pa yaaykcus. Oxopuaarn (17°) popmy-
Jaara kypa -

S (xy—y¥dx+ xdy = S[x- 25" — (268 4 x (227 )dx
wr : 1] )
AR

6ynann. Kefiuurn uuterpan sca
|

{@rt—ae + 4y - S

. L]
ra teur. Jlemax,

{ (xy—.szdx+xdy=%- |

[

AB
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15- M con Y6y o
: S yidx 4+ x*dy
4B . ,
WHTErpafHH XHCOOMAANT, 6yHia AB 5TpU UU3IUK

2—1—‘”2—1 HINAHUTICHHUHT IOKOPH ApHM TeKHCAUKAATH KHC-

MHAaH nGopar.
By sanuncHunr napameTpHK TEHrAaMacHHH €3aMHI:

x=acosl,
4= bsint

A==(a, 0) Rykrara napamerpaHHir (=0 Kuﬁmam B-—

=(—a,0) HyKTara 3ca {=n kuiiMmarn moc kenauG, { napa-
metp O pan n raua yarapranaa (x, y) uyxra A nax B ra xa-
pal 3JAUNCHHHT HKOPH AAPHM TBKHCJ‘IHK,I[,&[‘H KHCMHHY 4H-

3anHy.
Pix, )=¢*, Qx, y)=4

$yuxunsnap sca A8 na ysnykcus. Bepuaran wHTerpasu
(17} popmynapnan dolinananul xucobaafimua:

S ydx+ XPdy = g[bi’sin"’t «{ —asinf} 4 a’cos’t - bedst)dt =
0 b . .

e

A8
zabg(acosat—vbsinat)dtm ——';-ab"'.
a
16- M n coa. Yinby

S 3%ydx+{(x*+ 1)dy
AU.B
KHTerpaAHH XHcoGAaHr, Gynpa AB arpr wnauk (0,0) Hyk

tTanan uuku6 (0,0), (1,0), (1,1) nykranapsn Oupnaw
THPYBYH CHHHK YH3HK,

Hurerpasnunr xoccacura gypa

| 32ydx (2 + dy= | 32ydx+(2 4 1)ay+
L : Ac
+ S3xzydx+(x2+l)dy

o

- ke
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Gynanu. AC Gyuna (0.0) Ba {1.0) nyxtanapwn, CB aca

(1,0) ma (1,1} wykranapwu annammpysqu TYrpH  um-
3UK KecManapuaas uﬁopa'r

AC Aa y=0 ba AC wecma OY YKHTA nepreHaHKyAnp
Oyvaranauru cababau
{ 3xydx+ (24 1)dy=0
Ac
Gynmanu.

CB kecmana x=1 Ba y sca OX yKura nepmnesan-
Kyaap 6yaravanry cababnu

L
{ 3eydx+ (24 dy = {2dy=2
Ca ’
6ynann. Hemak, _
S 3x%ydx (¥ 4- 1)y =2.
AB
17-Mucon Yuby
®2xydx—x2dy
&

naterpaanu  xucobaanr. k OGynpa O=(0,0), A-—(2.1)
HYKTZJAapHH OMPAAWTHPYBYM TYFPH YHIHK KECMACH XaM-

| - .
a4 y2=~—x napabosa €éHMAAH TAWIKHA TONraH €nHK 3rpH -
2 p

u#3nkK (17- ynama).

./ Ay

17- 1uama.

C 33



Wurerpan xoccacura Kypa:

@2xydx+x2dy— S Dxydx+ xdy+ S Zxydx 4 dy.
. OA AO
0A xecma,&a x-—-2y 6yaub, (17) cpopmy.nara Kypa

S 2xydx+x2a‘y 512 2724y =5
oA -
Gy¥nann.
AO &finna sca x=2y° 6yan6, ana (17) Gopmyaara Kypa

12
§ 2xydx+Pdy= 5[2 242 y- 4y — 44" My=—
Ao
6ynaan. Jlemax;, _
412 16
§2xydx—x2dy=~3———5—= —I5

18- M ucon Yy

1
? g (@x+dy)

WHTErpaiHu Xxucobaaur, 6ynaa k — yunapu A=(1,0), B=
=(0,1}), C=(—1,0) D=(0, —1) nykranappa Gyara
KBaJpPATHHHT KOHTYpHAAaH W6opatT (18- uuzma}. :

£
N

18- quzma,

¥

B
b
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I/IHTerpa.nHHHr X0CCacuaan cpoﬁna.nauuﬁ TOHAMU3:

@ T I+J ridxtdy)= S T ¥l i+IyI (dx+dy)+

o

AB

+ \ maprer+dn= | o @x+an+

(=

w
8c . ch

1
+ S T (4 +dy)

[

DA

Onan 6y TEHTAHKHHHI YHT TOMOHHAACH HHTErpaAdapHH
ano0XMaa-asNoxuaa XHcobnanmus.

AB aa x+y=1, 0L x< | 6§0u6, dx-+dy=0 6ynanu.

UfyHHHr yuy# IOKOPHAArH TeHTAHKHHHT §Hr TOMOHHAArd
Oupunvu wrerpan (0 ra Teur:

' 1
| e @+ dn =0

AB

BC aa y—x=1, —1<{x 0 6y1u6, dy=dxr xampa

lxl=— —ux, |lyl=x+41 6¥nanu. B nan C nykrarawa BC
Gyfnua kemuwaa x yarapyeud 0 zaw —1 rava y3arapaam.
Ulyan abrutopra onaut, Tonamua:

S |x|+_ly:i{dx+dy)_ § “‘:‘;———‘de=-—-2.

BC
CD na x+y=—1, —1<x<< 0 6yand, dx+dy=
=( 3KaHAHTHHA >bTHOOPra oJcax,

S |x|+|y| (dr+dy)=0

CD

6ynaau,
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DA na y—x=—1, 0<x<< | 6yau6, dy=dx xamaa
lx]=x, |yl=1-~x 6¥naan. D HYKTanaH A uyxrara DA
G6yAnua keauwna x O gav [ rava ysrapaan. Wynuur yayu

1

l —
. .‘M
Gynanu Hemax,

| |
?131@TW*+@”=°

4 Muvterpanuunr 6aw3u Gup tarbukanapu
HKKHMHUY  TYD  3FDH  YHIUKAM HHTErPAANapPIAH  TeKH(
WAKAJNADHHAT I03HHH XRCOBIAWAA, Ky¥ TavCUpHAl 6yarat
Maifioy iy 6aXKapUAray HWHE Tonvwia GoAnasaHHNANH,

1°. Tekuc waxauuHr win. Terucanxkaa Gupof
103ara 3ra GYAran Waka GepH/ran Gyacha. YHuur yerapact
TirpuAduyBen énuk D) wazuxaan ubopart. By wakaunm
034 [ KHHYH TYP 30PH HH3HKAR HHTETPaNAap epAaMuas
KyHHaaI# cpopuy.na.nap O1iaH TONHASAN:

D= @) xdy, D= — @ ydx ,.
HD) L

'
D=y @xdy—ydx. (18)
(o o
2°. Bamapu.nrau HIMEW TonmHw. Texmcnukaa

Tyrpuaanyeun Gupop AB 3pi qnan& Gepu.nrau 6yacuu. By
3rPH UMIHKNATH MOAAMEA HYKTaHH Ywly

Flx, y)=P(x, )i+ Q(x, y)] -

yarapyeur «y4 TancHpuaa A Hyktawd B HyKrara
yTRas3Hmwaa Gaxapras uwu

W= { P(x, yidx+ Q(x, ydy (19)
A8
6yaann.
19-Mmucoas Yuby
x=acosf, (0 i< 2m) {20)
y="hbsin{ : '

saaanc Guaan qerapananras WAKAHWEE IO3HHH TOMHKT,
K11



By waxauunr wsn (18) dopmyaara xjpa

1
D=+ (g) xdy—ydx
D)

6¥napn, OGyHha a(D)—-—srpH yHakk (20} saauncaan
nbopar.

3uAH 3rpH YH3INKAH HHTerpatnun (17) (popuynaﬂan
doftpanannt xucofinaiimua:

2n

S (acosi-bcost -+

|
De=— xdy-—ya‘x—-—
@ 2

2
D)

+bsint-asinf)dt =ab { (cos’t +-sinttydt =nab.
, : -6 _
20-muco & Yty , '
L+ =3axy (a>0)
ansnk (dekapr anporu) (REL qerapa.naHraH U.Ia!(.HH‘HHl"
103HHH TOmHHT (19- yn3ama).

L

19- wusma.

‘ABBajio GEpU/ITaH YHBHKHHHT NapaMeTPHK KYPHHHLIH-
HACH TEHTAaMacHHH é3aMu3. BYHUHT yuyH

y=1tx
Gearusaill KHpUTaMu3, 6yH1a [ — napameTp. Ydaa
x3+y =3axy= X’ 4 £’ =3axMt = x = 13_‘:_“

Gy"fﬂagn._lf_l_a'mmana YHIUKHHHT YOy



at 3ol L :
Y=TEr YT (05:-»“--“:.4"‘00_)

NapaMerpHK  KYPHHHILAATH TEHRJIAMAAAPUra KeJaamu3l
Hananaérran waxanusr win {18) dopmyaara Kypa

D——— @ xdy —ydx

_ a(o)
6ysnanu. Bynna (D)
daf 3af ;
= y=1a OIS+ )

YH3HKAAH HBopaT. _ o
(17) dopmysnagan  QofinasannG, 3rpH  UHIHKAL
HHTErpaadu xucobnafiMus: :

1 1 3at f 3af
D=~2~§;xdy ydx—? 1+ (1+1)'_
sos “ " . .

__ 3af 9a? " «2:-:‘)—12(1—213} '-_
BEY d(*+') T§ avep =

a 3
=-5- —dt =->a’.
2 § (14+2% Ay

21- M1 cou. AB srpr unsurk ymby y=x’ napa6oaanai
ubopar. ¥Yuuur (0,0) xampa (1,1) nykragap opacunar
KHCMHHH Kapaiimu3. Ly opasiuxaa

F(x, y)=455T4 xy]

Ky4 TabcupHaa 6amapu.nran HUWHH TOMHHT.
Pasmannu

P(x, yy=4x", Q(x, y)=1xy.

Hananadrras nmnu (19) popmynanan ¢oiiganaunt, tona
MH3:

= S P(x,y)dx+'Q(x,y)dy4— S 4x6dx—[~x:ydy—:_~ -

A8 AR

=S(4x6+x_-x3-3x2)dx=l.
0
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2-3canatma. AB tazoeuii 3rpH uusHK 6yaub, Gy

unsHkaa f(x, 4, z) dyskuua Gepnaran 6yacuu. KOxkopuzaa-
raaek, f(x, y, Z) GYHKUHAHHHT HKKHHYH TYp 3TPH YHIMKAH
HHTErpa/jiapH TabpudJaHaan Ba yJaap

{ ey, 2%, § fxeg2dy, § fey, 20z

AB _ AB A8
KaGH OedrHaaHajH. YMYMHH Xoana AB 3[PH  YU3HKAA
P(x, g,2), Q(x, y, 2), R(x, y, 2) bynkunanap Gepuiran 6yau6,

{ Px.g.2) § Qx 20y, § Rex oy, 202
AB AB AB
HHTerpaiatap Masxya 6yncHH. Y_mﬁy _
§ Px g x4+ § Qe 20y + S R(x. y, 2)dz

] v
AB A8 - A

HHPHMARHUHT UKKHHYH Typ 3MDH  UHIHKAH umerpa.ﬂuuur
YMYMHH KYpUHHWH Zefiniafn Ba

S P(x, y. 2)dx+Q(x, ¢, z}dy+R(x, y, 2)dz
' AB
KaGH é3HNaJH; -
{ Pe g 2e+ § Qe g 2y + § Rx g, 2Mz=
A Yl AB
= { Pl g, 2z +QUx. g, 2)dy+Rix, y, 2)z.
A8

Mucos Ba macananap

Kyifiuaardn UKKHHUM TYP ITPH YHIUKAH HHTErPaAiapHH
XHCOOMANT:

31 S xydx, 6ynna AB 3rpn gu3uK §=sinx CHRYCOHAA

AB

YH3UFHHHHT (0,0) xampa (s, 0) HyKraaap opacHaaru
KWCMH,
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32. Sxdy‘ 6yHnma AfB STPH YHM3HK %+%=I T{rpu
AR -
uyzvknnbr {a, 0) Ba (0, b) HyKkTanapu opacHaary KHCMH.
33. S {xy— )dx+ LPydy, 6ynpa AB 3FpH yH3uK 4x-+
A '
+ 4 =4 napaGosaruHr GHPHHYH KBAAPAHTAAFH KHCMH.
34. S (24 P)dx+ xydy, Gyupa AB 3rpH YR3UK y==e*
AUB :
TeHraaMa Guaan Gepuaran uusukHuar (0,1) xamma (l,e)
HYKTAJapH OPacuRaTd KHCMHY.

33, (S){x — P+ (>4 4*)dy, 6ynna AB STPU YM3HK

AB.

ﬁ v

—?— 1 spauncaan uGopar.

) (S)?xdx'—(x—]—?y)dy, Gynna AUB.arp}r YH3NK YuJia-

AB '
pu (—1,0), (0,2), (20) ByKtanapaa Oyaran yuGypuak
. KOHTYDHA2H ubopar.
(x4 yidx—(x—y)dy
7.
3~ @ x2+y" .
,w

4-y*=a’ altnananan Hﬁopa'r

, GYHI[EI AB ArpH qﬁsHK”xzﬁ-'

38. @)ycosxdx—l—smxdy, GyHnna AB 3rpu 4YH3MK yuda-

AB
pr (—1,0)% (0,2), (2,0} uylcra.uapna ﬁymran yubypaak
KOHTYPHAAH uGopat.

S4xsin2ydx+yc6322xdy, 6yHAa AB 3rpH UMUK

AB
Tekneaukunur (0,0), (3 6) Hymanapnnaa yTquH ‘I'yrpl—l
HMBHKHHHT WY HYKTanap Opacujiard KHCMH.

40. (ﬁ) ydx— xd"" 6)’!1113 AB 3TPU UM3MK, ymﬁy
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x=qacost, - '
y=asin{ (0<<i<C 20)
anfanasal néopar.
41, S xydx+ y’dx, 6ynaa AB yu6y
A8 _ o
x=£, y=1 (1< 2)
3rPH UH3HK.
42, S ydx— xdy, 6ynna AB Kyfinnard
AB o R
x=hcos3t, y =asin’ (0{:;;%}
aACTPOHAA KHCMHAaH HGopaT. .
43, S (2a—.y)dx—|—xdy, OyHaa AUB ywoy

AB

xna(t—sinf},.y:a(l—cost) (01 2n)
UHKAOKWAaNAH KOoOpaT. '
44. S xdx+ydy

I Vil eg

AR

. ﬁ -”i=i .
2

Gyuna AB srpH 4M3HK Kyfujarun

SJAAHNCHHHT GHpHH'-IH KBa,ﬂ,paHT,ﬂ,aI‘H KHCNH

45. AB $azoBuil arpu uHIHK ymﬁy

x x(f),
=y(1), (ai<<P)
2""2( ) : '

cHcTeMa Gunan Sepuarau 6¥aub, x(f), y(1), 2(¢) pynkuuaxap
[, B] ma yaayxkews x'(f), y'(f), 2'(¢) xocmaanapura 3ra
6¥AcHH - '

(M@, y@), 2a)=A, (x(B). #(B). 2(B))=85.
- Arap P(x, 4, 2), Qx, y, z). R(x, y, z) dyukusanap

AB pa yanykcua 6yuca,
A-527 - N : 321



§ Plx, g, 2Mx+ QUx, 9, 2My + R(x, 9. 2)dz=

AB
- EIP(-!(!), y(2), 2Nx'(2)+ QH(t), y(2), ANy’ (1) +
+ R(x(2), y(2), 28))- 2(¢)}d?

6§nﬂmnuu HCOOTAAME.
46. Y6y |
| Pdr+ 2+ 2)dy+ (x4 y+ 22
As

HHTerpaiHH XucoGaaHr, 6yHna A8 3rpu un3HK dasoparu

- (1,0,2) xampa (3,1,4) wykranapmam §TYBUH TYFpm
YH3HKHHHT Y HYKTaJap OpPacHZarH KMCMH.
47. Ywby

S (y”_-l— Z¥x—yzdy+ xdz
AB
HHTErpaJHH XUCOGAAHT, GyHAa AUB KyHuparu

=1,
y=2c0st, (O<I< )

z=2sint

BHHT ﬁnanrnnau Hbopar.

s

AB

S x2d3+(x+z)dy-+ xydz

HHTErpaaun xucobnanr, Gynna AB Kyfinuparu

x=sin{,
y=sin’t,  (0<I<F)
z=sin’

‘CHCTeMa OWaH GEepHATAH STPH YH3HK.
a2 '



49. Ymby
@ ydx— xdy .
Ay +yy _

w

, AB
HH'rérpaJl yuyH, GyHna AB 3rpd M3uK x’+y*=r? afinana-
pan nbopar,

. Nim® = ydx— xdy —
* Ho@ P +xy+o7

A8

GYAHIWKMAA HCOGOTNEHT.
) Kyiiunark srpH 4H3HKJAAp OH/IaH QerapanaHrad TEKHC
WAKJAHHHT 103MHH TONHHI:
50. x’+y2=25 alnaHa OHAAH YerapasaHraH wWakj
(nounpa).
51. x==ac0s’!, y=asin®f actponaa 6unan yerapananran
IWAKJ. :
52, x=a(2cost - cos2t), y=a(2sint{ — sin2f) kapaHoHKa
6HAaH YerapadaHraH wWakda.
53, (£+ 5P =a%(s*—y*) neMunckaTa GHaar verapa-
NaHraH Waxa, ) _ :
55. (x+yP=ax(a>0) napaboaa xamga OX yKu Ou:
AaH YerapajiaHral LIAKJ. :

3-§. TPHH ®0PMYJACH

IOxopuaan xamaa nacraan [a, b] ga ysaykchs 6§aran
¥ = @i{x), ¥y = qo(x) pyBEKuUUA rpadHKNapH, EH TOMOH-
JapRaH 3ca X = 2, X == b BepTHKAJ YH3HKNAp ORJIAH ve-
rapasaran (D) coXaHH — 3rpH YH3HKJH TPANEIHAHH
KapafAKK. YHHHr 9erapacuuu (KOHTYpHHH) 3D Ounawm
Gegrﬂnaﬁnux. Mabaymkr, 6y xonga D=DUJD {20- 9us-
Ma). .
6-Teopema. P(x, y) dynxuna D coxana Gepraran sa
y3aykcua 6¥achn. Arap Gy dynxums D coxaga ysaykcHs

Pxy) f;:; D xycycndt Xocunara sra G¥aca, y xoana
aP(x, ¥)
S P{x, y)dx= _.SIS_ P%; y_dxdy {21)
o :
6{aagn.

Jan 0KopHAAH y=4d, NacTAaH y==C TOPH3OHTAN HH-
3HKJap GHAaH, éH TOMOH/ApAAaH fc, 4} na yanykcus GyaraH

323



x=W¥y), x=V¥oy) dyukuua rpadpukaapa Gunas verapa-
fanrax ( COXAaHM — STPH YHAIHKJH TPaneuusHd Kapai-
MB3. YHMHT KOHTYDHHH GG OuaaH Gearuaaiimus (21- uus-
Ma).

¥
»
<
t
] ——— ]
t |
] | -
o a 8 X
20- vuama.
¥
o
df— —
&
4 — — =
a X

21- wuzua,

7-Teopema. Q(x, ¥) bynxuns G coxana Gepuaraw na
y3aykcn3 6iacui. Arap 6y dyukuns G coxama yaaykces

E-ng—y) xycyenft Xocuaara sra 6yaca, y xoaaa
K] . .
{ e y)dy=§§ K0y, (22)
aG
G{aaan.

324



Bluw rennc.wmam vF coxa. mnpu,g W
xapa.nrau COXARKHT Xap OGHPHHBKLC - xy mrr#ra
6yacin, Pix, y) xakaa-Qx, ¢} dynximsnap F 1a Gepunrdu -
Bd y3aykcu3s. Arap oy dyukunsrap F Aa yanykcaa
aP(x, 1) axx, y) i 5 .

o ox xycycu XOCHJIaNapra- 3ra j’;ap_a_.l__y_go.n_-
Aa

SP(x,y)dx-l-Q(x Sy = 55(”"’ # _ohx, y’)d dy (23},

ox
(3!' .

drdieandy,

Gy.nam-l.- - o R )

- Onatna (21), (22) Ba {23) cbopmy.na.nap f"bml
dopmynraiapu aehuwnanu. Kyuueua Vpun QopMymracHHHKD
{23) xjpunumusan. poiaasanunany. . '

AwTafiaHk, TekHcARKAA qeiapdnanran , eﬁvm, " finp
Gornaman F coxaxa P(x, y) Ba Q(x; §) bopmyragap
Gepuaran Ba yanykcus 6yacuy: By dyuxunsaap £ coxaaa -

AP 4) L 6th 4}

yaaykeus, — xyr.,ywu xocunanapra sra. :
¥ xoama Kyhmaars 'raczmmap ypmmu g
’ 1°. Arap F coxana . R
anx,_y_l_ _ Qg SR
Gy_ S dx .

L.

6)"uu:a, y xonza F coxara TerHliy . Gyarau xa,p Jga}ulan
K énuk unsuk 6§fuua OAMRTAN uurerpan ;

c§>P(x y)dx+Q(x y)dy 0

S v
Gfaany. ' u L _
2°. Arap F coxara TerniAH 6y.t1raﬂ xXap. Kalman :
'K enmf. HH3KK. 6yitHya OnBHTaH HHTErpan yuyH C

@P(x y)dx+Q(x y)d!! VPR

ﬁynca y x,o.nna

SP(x y)dx+Q(x.y)dy (ABc:P) :
HHTErpast A sa B Hyma;ﬂapﬂﬂ'.' ﬁnpaam’mpy'aqﬁ 3rpH -
YH3IHKKA - GorJank - 6?.imaﬁ;ul (unTerpanaam - Ayanrra
(wrm 6j'muaﬁnu) . :

-

e C . . . ) . E f.?’;.?:'aga___



3% Arap Ym6y R :"’"‘ : .
| : SP(x y)dx+0(x y)dy (AB‘—‘-F) Lo

.48

Hﬁferpén A Ba B HykranapHau 6upnaw'rupyaqu -arpﬂ
YH3HKKa GorAHK OyaMaca (MHTerpansaw #yanra. 60PJIHK
G6yamaca), y xoapa : .

P y)x+ Qx, yMy

n¢ona F coxana Gepuaram Gupop quHKu.umumr 'rmeK.
: ,u.mj)tpepenuuanu Gynann. _

4" Arap
P(x, yulx+ Q(x, y)dy
-nc]:ona F coxaga Gepuarar Gupop tbynxunﬂunm‘ 'ry.rlux
'nuq)(pepeﬂuna.nu 6ynca, y xoana

8P(x,y) _ 30(x,y)
ay Cox

Gyaanu.
,[leMaK IOKOpHIa Kemnpnaran TACAMKAAP opacuna

l°=-‘2°=-3°=:—4°=:-l°
‘MyHocabaTaap ypHHAN 3KaH.
22-muc oa. pun q:uopmy.nacunau q)oﬁ,u,a.naﬁnﬁ yl.uﬁy

@) xdy— xzydx

AB

nurerpanuu XHCOGAanr, GyHsa AB 3TPH MH3HK X +y =

=¢? akinananau ubopar.
' PaBmaHkH,

Plx, )= — 2y, Qx, )= 14,
Py 2 80UEY) 3Q(x, ¥) .

3y =y
Q% gy - 6P(x y)
o o x2+y

' Tpnu fopMynacH (23)ra nypd ..
<§p xy?dy—fy dx={ 5( 2 g)xdy

AB

6ynanK, 6ynna F.ywy )cz + y’<r onpanan HEOPAET.
-



LUyHRaH KAAHO, OCPHATAH 3TPH -UHIAKAH  HHTErPANHH
xucobaaui COANA HKKH. ;&appa;m HH‘rerpa{mu xncoﬁaamra '
Kenanm.

HKKH Kappaar HHTerpa.rma
e s X =008, Y= psimp
_'a.rmam'mpnmnn Ga}xapauna Yena -

B

6yaanu. HeMak,

@nydy chydx—'-_—4 |

AB

[ EELEE B

" 93-mHcC 0 Ja. l"pmi qmpmyﬁacu.uaﬁ (pc.:.'ﬁna.r.l‘a;uu.ﬁ. ymgy -
| @ Vx‘*+ dx+ylxy+ln(x+ \/x"+y )ldy

.43 k.

nu'rerpanu_n xucolﬁnaur 6yﬂna AB 3rp;u_ _qusm_c_—,’_'y_q_,q@gﬂ :
(3.2), (62),. (64), (3,4) uykranapaa Gyaran ‘Tyrps
TYPTOYPYAKHHHT  KOHTYPHIaH Hﬁopa'r (22- t:uaua) .By._:

A @) e
s



. m“ﬁ’“ ii il '..' RN ATI e lr‘ ‘.' “ '.i ‘i RS . by .-"','...
L TIETHE \""i‘r” ap(x oy b a;'\fﬁ.py%, 217 g '---. “;
. ‘L‘.{h— R hd_ "oy s ERE ’55‘ e T
: i\.liqwl'ﬂh NIV -(' [A1EN EL T S S I M ,-1 [TEORTEE L .
E as btcrﬁ)km;»( a{ﬂﬁ,@%h_t_ﬁ(ﬁq_y?m, G’“’H‘*l ThY
T e _ i '-_‘_- TR EE e
e : Ve ._'r:.:,-,.j

p ao{x-.m_-_mx..msy x’+y’ | 'yz
. \/_+y2 \f_+y’

Wnann Tpun q)opuy.nacu (23) AaH ¢boﬁa;n.anan56 TONAMHI:

<§> \/x’+yz dx+yﬁ=y+ln€x+ \/x’+y’ )1dy=§§y‘dxdy.

. ,48
‘6ynaa AB — m&opnna-—-‘tmauan; nra‘csupaanran TYrpH

T§p1'6ypqax KOHTYPHAZH uwbopar. U _
By TeHr/HKHAHT inr Touomnam uu"rerpa.n Kyﬁunaruqa :
xnm&mnann - {_

o 2
'__ 'l\‘ Y —S} dxd g'
ﬂenax, '

@Vf¥y”dx+9ixy+!n(x+ Vﬁ-l- )]dy—- ;

M«uncon ¥m6y

a : |

-r'

. ‘mr-.u"f : 5 NJ'bI.‘(’f}:
S’ (f+9);ix+(x;y)dj

arpH- qmnm»nmcrpamnnr nRTerpasnail ﬂy.nﬂra ‘GOFIIRK,.
= gMACKHTHHR nﬁpca'mur,. c;‘mr yHH )?ncotiuanr By uurerpan-

a.

% - P g)ﬂx+y. Uz y)=%i—y .éu -

L g _4.’ 2 -0, Py ap . yia ¢ xauna_
,3;‘;“' wm;. L IR S X
- o R T S S

6f _ L t:f
. .. . W '3 \\ o . Lo
T xycycni xOCHAAAAPra ITA. Hmmmu muounau.

e




P 5’9(‘.‘!) 50(-‘49'? L Ll
. M ._: PR . P afy | ,axu . ',‘-,_ .E‘..-',:_._,v." . ln " '-‘\‘._ ]
6ynanu. JNemak, GepuaraH RHTErpas WHT rpasfam #Pineas
Gorank Gyamadinu: Iy umgonusTAaH Quniananus, uarer-
pasnam HYAMHH WYHAAR TaHNaAMH3KH, OepHAran srpu
quamum nu‘rerpa.nmf XHcobaal ocod G?chun. Hurerpan-
TP - dHFUFY cuq]amna, 23 qmy,ag,a, xfrpcamﬂrau
cau K HHSHKHH OMFMH3. )
HTél"paJl xoccacnra xipa : .

O . \_5_" :’ A 4 TN R BRI RN
- VLIRY I B P me X e
B . : " W
T L3
_ fw) '
FHliers Qb e i b il e 4o bt R e

RN AR EER IS :
A

@9 |

SHEON mnn;.:.,m‘&»e‘J.;:- R TETLs TUR T R N L T Ryt

s

B W T HQ !

awraunr el

: :asm )

ERE LSRR SRR 1 FINE R IR T IR TSSO

T T SR . 18 S
(x+y)dx+(x—-y)dy— ) (”+y}dx+(x"y)dy+

©.1) o e fh

‘. o AR :::‘ X “ TR P |
+—'-S_(>‘2+y)dx+(x-—:y}dy' g
@b o o
6ynann. Paswanku, 0L i r‘-’wf%;:
(&, .‘1

o) B g 2
{ (x+y)dx+(x y)iy— 'S frtopr=

S L S o :
Feinidy v gt s T e NGO
SRR NIUR BHHURILI6ME

- RE

Baegorsti e d oy

ATEANY e ;! :.‘. '

-l-_y)r?‘x -f—“ X ﬁy

(2,1 Y

_ C = S‘(._g__ y-)d
L IHRM MRy L ER P s ;-_{,;._.ﬂl‘,_;.}.q_g
: 329 -



,Iieﬁax," . !

‘;1: ¢ (x_+_9)dx+cx y)dy—4 o=1,

(N)
25 uucou Yulﬁy

@(3x2+y}dx+<x—-2y2)dy 0

- . . ,...._'_.r-

Lonr R e

'reumt-ixunur YPHLAH Gwnmunﬁ Hcﬁomaur Gyﬂna K arpu

- yusuk  yuaapa  (0,0), (I 0)‘ (0 1) _uyl_c;ranap.na Gyaran

A

yu90ypuak KoHTYpHaaH nbopar.
bepuaran uuverpasja

P(x, )=35+4, Qx, )=2*~2"

6§Jlann
By ¢yHKuHanap TEKUCAHKAZ ya.nyl(cns Xamaa
0P(xy) 3Q(x, ) =1
ay - =1, 6x

. ya.nyxcna xycycnii xucmla.napra 3ra, 6?411—16

PLx y) - 3Q(x. 4)
- ay ax

. Gynann }’Hna Kopuaarn 1°- Tacnnm(a GHHOaH P{x y)dx—]—

.+ Qx, y)dy nunr énnk KowTYp 6yinua (Gepuaran yqdypqax
|- KOHTYPH 6yunua) MHTETAAR HO/IFA TeHT G6yrapnm: -

_<§>(3x2+y)dx+(x—-2y2)dy~0,
26-Mnco.n Yl.uﬁy _ .
(afy«-u—)amx“—xyﬂ}dy

E mbonauunr Gupop F(x, y} q:yuxunﬁﬂaur ry.rmx. audpe-

L Gi.nia,uu. -Y.napnuur _xycycui& xoq;i_._uanapn S

- peHUHANH G?nnmnnu uypcamnr cj’mr my qjynxuuaun-
© TONHAT. _ U e

By ndmnana .



5P(x.y) | BO(x. y}
A 3x’ y’ 3;2 y’

nan ‘nGopar. Hemak,’ P(x y) Ba Q{x y) q:yuxuna.nap
YSJIyKCH.S XOCHAanapra sra sa '

1 el

6‘P(x. ¥) =' 5Qfx. y)
: ay 3y

Yuna Képa.rl'a.é'rraﬂ udoga 3°-raciHkKa OuHoaH OHpop -
F(x, ¥) GYHKUHAHUAT TYAUK AHPDepeRnHan 6Faanu:

' .dF(x, y)=(3x’y—4€~)dx +(2*— %)y,

Snau F(x, y) QYHKEHAHK TORAMHAS. YHH

. (x4) ’ : -
Fee )=\ P(x, y)dx+Q(x sy (2n)

=

Ae6 onamua. Bynaa (xp, o) TeKHMCAHKEA TafiHHAaHraH
© HyKTa, (x, y).sca Varapysuk wnykra. Hurerpan sca my
HYKTaJlaphy GHpAaWTHPYBYH 6Hp0p 3rpn UMUK ﬁﬁﬁnqa',
OJIHHraH.

Monomuxu, (24) | nm'erpaa HHTerpaNA AL ﬁfiaura.
GOF/IMK 3Mac KaH, YHia (%o, yo) HyKTa cudaruaa (0,0) Ba.
HHTerpasaai rpH wasury cudaruna 24- unauana 'racanp )
JAHTAH CHHRK YM3HKHH ONAMH3.

YY)

of  —= (09 X

T o4 v-u_ismi:.

T3



_;_Nmrﬁammamammnﬁmﬂo ronam.v 4_ .
’F(xty)— S (3x’y—*)d*+(x3 —xy’)dy.ﬁ i

0
x,® ys . . -
S(sx*y—~}dx+(f xy")dy+ |
©(00) _ .
(: )] ya .:.‘..
+ § @y —fadxt 0~y =

{20y

= . _ - '
= { (3x2y-£)dx+ S '—-iy’}dy=x3y_~-’f§';-
©o (50} -

=

- Hewmax, g
. F(x, y)—-—xay—-—w
. Mtlcoa BA MRCAAAAAP _
) Fan dopmynacunan tIJoﬁ,u.aJlanHﬁ Kymmam ICPH YH-
IAKJH- HHTErpaAIAPHK XHCOONAHT; :
- B6. @ (x+y)”dx—-(x”+y2) dy, 6yﬂna K-— yqnapu
e b
(L), 32),. (25) uymanapna 6?.nran yqﬁypqaxﬂuﬂr
KOHTYPH.

g, ?(l—x“)ydx+x(l+y“)dy, ~ 6ynaa - K Y‘“‘sY

'- ‘.x’—f—yz =7 ahAananan uGOPaT, . a
. 58 @(xy+x+y)dx+(xy+x——y)dy. ﬁyﬂna K ymﬁy
§+f__.l a.rlmmc);,an uﬁopar y R

'59._ @)e‘[(l—cosy)dx-—(y smg)dy] GyHna K ymﬁy

? ogxg n, 0=l y<Csing coxaﬂuur KOHTypnnaH uﬁopaT
60. (5)2(x”+y2)dx+(x+y)’dy, Gyﬂn,a K — yunapu

) _(l 1), (22) (1.3) nymaﬂapna ﬁinran yqﬁypqaxuunr
Kourypn

@ﬁ‘f‘—l Syeina K yuaapn (L) O.1)



”"uﬁ?erm x«wnu WPH—

ﬁfmura GOFNMK - OMAaCAHTHHH annménr, cyﬁr y.napnn.

xncoﬁnaﬂr ‘.
L en -
62. | xdy+yax.
’ {—1L,2) . ;
o :
2k, —3<
. 63. 5 '——s-zzf.vc--i-x”2 -y
: o0 o ) .
-
64, (4xy—15x2y)dx+(2x2 L5y —i—?)dy
Lo
1) _ _ _ o
65.. g (4x’—_3y?.:+5y)dx+¢-5x+ﬁxy—4g)dy.
o0 ' '

'67.' o
E BRI TS B EN R F} s
I{yﬁunam nq)onanapunﬂr GHpop F(x y) quHKL{nﬁﬁﬂhr--' ;

Co2r

(2” . '-; O :‘ “}, 'N. '~_"'.,?f!’.'%.

-3
T(l %cosu dx+(5m +—cos )dy

ryauk nudbepenunana Gyammu éxu GFAMACAHIAHY AHUK-

naur. Arap y TVauK qu)cbepenuna.r: 6Vaca, F(x y) cbyﬂxun--"_

AHH TONHRBET!

.68,
5%

. 70.

42 (F—n Ly
geﬂf gyyaex){:x)‘if(-gxegy_ lxﬁy e"‘)d}gy “ oy

(12x2y+ )dx+(4x ——)dy .

(3x2y2 ;ﬁ+4x)dx+ 2, -—3xﬁ+5)dy N

(V1+x2+y2 x”+y’)d"+2"y‘fy. g a?

'71
. K dx 24 Y5 +g2 y‘ N _‘__: o

Ry ST

: ﬁx([-—ey) s ._.'-, N T ,

7 dx a' _ : .
o 3 (l+12)2 + X2 x R R G

7. (x"+2xy+5y*)dx+(x2 __2xy+y’)dy e

. ) Y B 5".;.‘. e

e

Kyhunary arpy 9n3ngiy unrerpaml,apnn un'rerpamram



cmrr HHTEFPM“ PR

.‘:___.T-.ll'als'é;na ymﬁj o S

__-reur.ﬂaua Gu.riaﬂ aﬂ.ululanran (S) cnpr Gepmtran Gyncun :

‘Bynga Z(x, y) dynxuia (D) coxana (D)< R®).Gepuaran

-gysruns 6fan6, y wy coxana yanyxcna ZIAx, §) Zix,
jyxocma.napra aTa. -

Ma-b.nyuxu Gynnad cnpr 03ara sra Gy.nnﬁ, y &yﬁunam

__(S)S\f]+z A, )+ 2 x, y)dxdy

'¢opmy.na opx.ann xucoGuaHanl—l e

I §. BHPHH‘IH VP CHPT HHTEI‘PAJIJIAPH T

.-l Hurerpaa tanpudn. ]Oxopuna aﬁmaran
(S)..capT  Gepnarau. 6§acus. By CHPTHUHF  GJJMHAWY,
Gfansvis - Gynaknapy Ba AMAMETPH TYWYHYa/iapH. aBBad
Kapanrad [a, b] cermeutundr GynuunwnE, (D) coxauwysr
GYMHHMILH  KaGu KHPHTHAAAH Ba )']xu.lalu xoccajapra dra
6yaann, -

- Aditakank, f(x, ¥, 2) Q)ynumm {S) cupTna {(S)e
< RY 6epnnraﬂ 6yacuu. By cuprhrar P 6?nuﬂamﬂun Ba 6y~
G?Jmﬂﬂmnaﬂr Xxap Oup (Si) Oyaarnza (k=1.2,..., n) nxTaé-

“pHit (Ee, Mes $4) HYKTaHK OAaRauk. Bepuaran DYHKUHAKHAT
(Ex, s, To) HykTanars xuiimarn f(E., e ) #u (Si) cupr- '
HHHE S; l03Hra xynaﬁTupHG KyAuRars ARTHHIAMEA TY3aMU3:

7= kz f('s'b ﬂm Q) Se | - (2)

_Ona'f,cla {2) Hu'rerpa.n ﬁnmu,nn neﬁnnann
(S) cnp’runur Luyiulaﬁ

o PP P (3)
"G?Jmnum.napnﬂﬂ Kapauuuaxn y.napnnur Moc nname’rpaaa

o

.-'_-.-“‘:'E.‘,‘ e, TR . . \) S

‘ o 1' ,.Aw. " vm' : L,

.xema .KEeTAHK HOATA nnmncuu lim. 3. _-0‘.-‘ Byuzak . B,
‘ms o0 ) '

54
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(m—l 2 ) G?nnunmnapra }mcdaran f(x y. z) tpyuxuus--
HHHT (‘2) Ki’punnmnam ﬁnruﬂnnnapnﬂn Tyscalr, ymﬁy g
: - i\ Gfi d’; ‘Nmm m..'._:"-l- R (4)
KETMa-KETAHK XOCHJ ﬁynanu Arap (S} cup'ruuur xap _
‘xaHgali (3) OGJANBMWAGDH KeTMa-KeTirTH’ ONWHrAHLA |
xaM, yara moc (4) kerma-kernuk. (Ex, Ma Le) AYKTaNRADHH .
TaHAa0. OoAHHHIMTA OGOFAMK OyiMmaray XonAa, XaMMa
BaKr; Ourrd./ coura Wwrinca, 6y [ COH, a ﬁkrnyhnmﬁﬁi
.nuuu'm RERURANR, B Y5
1-tabpnd. Acdp A,-0 da fx, . 2) q)ynx HARIRYE -
HRTe2paA Rurunducu O sexau tumurea sza byjicd, f(X "-y' T
dynxyus (S) cupr 6giuna uureepmﬁuuysqu dedtiiradi, Ey
durundunune wexau Aumurs 1 sce f(x, y, 2) ¢yuxqtmumle .
Gupunsu TYp CUPT uKTE2pAAL deduaadu 8a; Y. P

S fle, g, 2)ds- .

xaGn GeNrnnadaiy;

5 (. 4, z)ds-— lim 3 i(s.,, e c,,)

2 HHTerpanuuﬂr Masmyn.ﬂnrn ¢apaa mmaﬁ-
aug,” R’ ¢asona (S) cupr z=2(x, y) tenrnama Gudasf
Geprarau 6§aub, 2(x, y} pynkuus yerapasasran (D)'coxans
y3aykch3 Ba (D) na yanykcus zx(x, ¥) zy(x y) Xycycnﬁ
XocHAanapra sra GyJICHH.

I-teopema. Arap f(x, ¥, 2). q:yuxunu (S) cnpma ;
Gepuaran Ba yanyxcHs 6yaca, y xoaaa 6y dlymmua’ﬂuur
'(S) cnpr 6§ finaa Gupnnqn 'ryp cnp‘r nmerpa.nu : .
(isf(x. s

-mamxyn Ba.

SsS!( %9, z)ds ——éSf(x, ¥ z(x, ¥)) ><

X\/l+z"(x, )+z”‘(x, )dxdu

.',..G}J:un,
- Dagm R3 tbaso,u.a (S} CHPT X = x(y, CTeMIAaMy UnNan
Gepuaran 6yanb, My, z) ¢ynxunn verapa. 55(:‘&“&‘1,0) A%,
Aa ysaykeus Ba (D) xa y’mw«‘ua x,(y. z} x’e{y, z) xyc‘ycﬁﬁ
"";xbcﬁ’snapra ‘3ra G?Acnn Ce e ‘

. :.313;;,_



&mﬁa p gN a.sglrap g g) ﬂuuuum ;{3) sq:upua G
&purau B2 y3AyKcM3 G aca. y ‘Xoand Gy qiyu:ummmlr
(S) enpr. ﬁilua Gupnuan TYD CNpT nunrwu S

. r J.“mlk [ t* 2 ""-. " TR BN ]I ; i Cs .;;
: .- ) gf(x’y)z’d‘ I DR
bap i > .
5§’ ’:' ”;3"‘ Wﬁ‘f% v, ihﬂr’@ &r-m( P Jgdz -
oiRtal o _
.. '__uallﬂvn Ba N T I
Giﬁull . . “‘ T i f{

. 3Hnrerpaaauurxoccaahpu Bnpuaqu‘rypcup'r -
;Hurgnpmapu MKKW, BapPasH MNTeIPaR, XoccanapH. xabu -

- Xeccaqapra ara. Bus YNapHRHT AAPHMAAPUHYE KeATHPAMAS.

Lo 1% Arapg f(x, g, 2) Qysikunn (S).cupr Giiinva HHTErpanaa-
sysun 6§anb, (S)=(Si)U(Sz) 6¥xca, y Xonaa

Ta

T &i(x.'y, z)d8=_§gf{x, Y \z)ds-lg Sf(x. y. 2)ds
L & A

- 6fnapn. - ; ) .
- 2% Arap f(x g z), q:ywcumt (S) cupr 6Yuntla '
. HETerpannaMysun Oyaca, y Xoana; F-Hx, g, 2z} Xam .
(c — const) Wy cHpT Gyﬁnqa 'nu'rerpaaaﬂuysqn Gi.nanu Ba.

‘5 f(x y.z)ds—-c if(x i, z)a's

_ TEHIAHK §PURAH ﬁfmam{ (c—corﬁt):\ :

..~ 3° Arap f(x, y, z) B2 g(x, ¥, 2) q;ynkuunnapuuur xap
6np!r (S) CHpT OFARU2. HHTErPAANAKYBYH ‘0%qca, y Xoaza
(X, g, 2) 2 gx, y, 2) Xam wy EAPE GFfinva wHSRrpanAanys-

i Au ﬁyq%}'}s. l;;.} M e VR L THL O d -"\,{lﬂ P A

Sgi(x, '8 Z)ig(x R Z)Ids—*sytx, ¥, é)tiS:h (X, y. z)ds

. G?J!a,u.u '

' 4. HnTerpaJIHH xncd!}“a'aw iﬁ)mpﬁsm LKeATH- '

_ pﬁﬂraﬁ%bpsﬂahaﬁ PyERUHSHHAT CHpUEYE TYR énpT titve-

L PPANNTAPRUUAT - WABK YRARTHIN TECAWAGE Guadh' Oups &=

‘-TOPAA YAAPHH-HKKH KAPPAJN HHTErpansap opraan- npoaa- =

- ABHUURHH XaM K§pcatafiu: BitnoGapHit, - SUpT HHTErpasIapH -
'MKKH Kappajid HATOrPaAFa KeATRDHG. xucoﬁaasann ¥uaa
xyﬁunaru q:opny.nanapxau‘vrboﬁna.nauhﬁdnh A AELE LTI
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(F AW IE AR z’?r‘ pydedy,

gg(ffagw £

% Toghr g A PYNSREY H0 AR Ht}:,i'; )
' AP UsTaN ARG oy Keuvesd raBil v (2)
S ix, b, Z)dS—SISf(x(y,Z). 4, z) l+x’f(y. Z)+x ';'(y.z)dydz
8 T
s e fenecs s oG R

\.rz'

 I-MHECcOA YWé
n Y B rcmms_m

e 5(6x+4y+32)ds . renin

i;'x } S i

I L L P T S S I 3

cHp _."'l-lﬂ'ref'pﬂil‘mu’hm‘tb&fé ﬁynﬂh (S)‘ (:‘éfb'r ‘l’eyﬁ'ﬂﬁ‘éﬁﬁm" >

,-._+ LS 4

ISR LI TV ,.=_.x+;2yd-3a=aﬁ S
' A I A LI N ifi-sm .
'a*,;].' - '1:, L ""‘ 1 X _r__;-__( P ';J;_;-EI !'f«._._ .t_!\_'i R LY __?1'_.}‘1.}.; )
54 -
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s N geee i PR T .
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-_.i..[-'l AHLIHYST

Esl).)' i\.".jl'i:-.é-";,-- 0w oo d ¥ ;(? AT .'\‘:T' )

7] S !
GEROR Y AU Ry aymat, :,m{i‘)Tlm LR *rnu (2] mgud .
R AT RN BraRAE FHIME o mex (s v {s A A\

TeXHCAHKHRUHT annnnﬂ"m&ranmaru KHCMH (25 qnﬂi“ﬁ)‘(ﬂ .
P@Bmaul{u'{ )Cl;[g'!‘ falla '

il = ,1;“, e A]n {5 3 ;y\)\\}z

i i J
_z=%(64=ax_—2y) o i
’ ’ : - MESTT

'renmauafm;a\u 3“%&“{3& re X rPRtynoeni ok -
o ARY coxadm aca.AGB: .xqéymawuhmwmmh 15!!“. :
5 Gﬁ%%ﬂr W-xmxm XAMARr (s nefiBde TR ARl

aradi Man ' UH RESGURE BAAI HIHIERY BRGOT
ilq-h! RN e I LE RS VIRBINEEL

?; t&,‘=w—
. cntd LBy RSl I SR T 'i\.lﬁ ILHH-QHI, -
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(S} cupr ﬁepnﬂrau

if(x’ H, Z)—6x+4y+32
x}:ynxulm 1904, my cnpma yanchus Ym:la (5) q)epmy.nara
-xypa TIRERS
| $§(6x+4y+32)48——ﬁ{5x+4y+3 —(6-—-
.T _ )

D)

| a2, \f+(——f+( 3)?dxdy

e G?na,zm -

SHJJ.H HKKH Kappa.rm nm‘erpaﬂuu xncoﬁ.rlaﬁuus _

| S§{6x+4g+(6—x 201\[I+5 +g dxdy=

_:' ). - 6.—'
ﬂgj(ﬁx—i-?y—i—ﬁ)dxdy —ﬁﬂdy S (5x+

x62y

2+ ﬁ.)dx———— S [~—x2+2xy + Gx]l y=

| -‘ —2\/_(———5yz+219)l _54\[_
 Jlemak,
S§(6x+4y+3z)ds'=;-54\fi—4.
o e R
- 2-kucoa. Yulﬁy

S)g(x+y+zl)ds )

: AHTerpaNHu  XHCOBAAHT, GyH)la (S) cnp’r L4y +z—
wmer? cdepannnr z==0 TeKHCAMKHHHI' IOKOPHCHAE KO-
R&GWMFAH KHCMH. - ' :

= Kapa.nae'rrau {8y cnpr

| =\VP—2—¢ |
-_Teumana Gl«maﬂ ] onanaﬂanu Byuna Z==Z(x y) DyHKLHA.
(D) {(x y)ER —!—-g,r2-t<r2 B2 yanyKch3, xauna yanyxcua

“‘W B




Xyeycni xocil.n'anapr'a ara" By (D) coxa z=13f

CUDTHHHT XoY Texnc.nux,qarn NPOCKLHACH AP,

(S) cupraa f(x, y, D)=x4y+¥2 QJyHKuuﬂ ya.nyxcns
Yup,a (5) qaopmy.nanau (boﬁnaaauuﬁ TONaMH3! -

Sé‘””“"”_ §(x+y+ \/r —x’—y 1%

X \/1.+g'4x,- N+ 24x, 2 drdy.

:Arap

\{1+z'3{x y)+z'§(x y)

- \/‘+(m) +(- ~/=':)

6yaui Bl S‘bTHGOPI‘a oJICaK, ¥ Xo0ala

S,S(x+y+%)ds_r§5,( m + 1 dxdy

Gy.na;m .
Ouan  HKKM Kappa.nu HHTerpaJHy xucoﬁnaﬁmna By
uHTerpaaga ymoy o

C X=peosg, = psmu;p o ‘
dJlM&LIJTH’{JHLIJJIapHHH 6amapamn3 Ha‘rmxana ST

(SLS}(—VL_E%? —El.)x'_fixdy— S [S(PC‘DS'P-.}-.SIIWP) + l)p dp] d{p#
. I . _ = ¢ o
 = § [§—~—-——p‘_’(.°°s,—~_~:';t}“’?l dp]mp—i- §(§ pdp)deP%

=\ (cosg+singidg| —L2 y2m. T np?
§ ' 'P : ¥ tp§ W 5 2




Cond

3mncon Ymﬁy" |

5§xfy+z)ds

7 Hyverpasinu XxucoGAanr, Gysna (S) cupt x= '\/ “uH-
© NMHADHK CHPTHHHT z--O z=c (r:>0) Texucnuunap opach-
'--_naru KHCMA.

' (8) cupr x-\lb” y2 TenraaMa GHAAR Gepu.nran By

x—_\{bz ¥ q:yuxuna [—86, b} na yanykeus 6y.rm6

(=b; b) na yaayxcns

JIC ==—"——bg—_—yz:'._x§.=0 -

xycycuﬁ xocmlanapra sra. {§) cup'mmir GyZ rexncnux,&am

upoexu.uﬂcn '

(D)—{(y,z)ER’ x= Vb’—~y 'z—~0 z'—'c}-'-'f
' =y, zJER"-——b<y~<...b O{zgc} )

' Gfa amn.

GUib L

fx, v, 2) Hy4-2) Pynkuss - (S) cupma y:myxeua
(5) dopmynagan QJoﬁnaﬂaHHﬁ TOIAMHS:

si:c(y+z)ds—£§\/b‘* y’<y+z) \/1+ f dydzu

oo = &(y-l—zmdz

LES

- By TEHTAHKAUAHT ~“JUr  TOMOMMAArH. HKKH KappaJad

: ﬁuﬂarpa.nuu XHcoGmaiMus:

bSDS(y+z)dydz—" S (§(y+z>dz)dy-

_bg(yz+—>| dy bS(cy+ )dy—

it e T e

=%y,la bc2 {a —b2(,'2

.



Hemak,

Sjny 1 2)ds = b2
]

4-Mucoa Ywby

${3x9+5y2+3f~2ws
}

¥4

26+ wusma.

WRTETPaAHK Xuco6naur, 6yupa (S) cupr y= \(x’+y° Ko-
Hyc cuptaudr y = 0, y = b (b>>0) TekHcankRap opachHaa-
rH Kucmu (26- unzma).

(S) cupr y= \/x2+z2 TeHrnaMa Guian GepHiIrarAHH
sprufopra oAHO, HHTETpaJHH XHcobAawaa

ij(x, 4, z)ds= SDSf(x, ¥z x),2) \[1+yi+yidadx
) (B

dopMynanan dohigananamus. By xoapa (D) coxa (8) cupr-
nuHr X0z TEKHCAHKAATR NpoekunAcy 63and, y (D)={(x,z)¢

E€R%:x* 4+ 2« b*} nompanan wGopar Gynagu. y=\{x*+2°
DYHKUHAHHHT XycycHll XOCHNANapH 3ca
Y= ¥
N2

napra tvenr. Hatuxana

F-4
a Vg2
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$(3x”+5y“+3z2—2)ds =5§13x’+5(x’+z2)+3z2'—2]x
. & : }

N )
- \/§5§[3(x2+ 2)— 2Mdzdx

)

Gynany.
Kefinuru TeHrNUKHUHT YHT TOMOHMAArH HKKH¥ Kappaid
HHTerpanaa ¥3rapysuMHH KyRpjparuua '

x=pcosg, z=psing (D<o 27, 0LpCH)
aAMaWTHPHG XHcoBaalmus:
b

W/_Q,Sﬂsfs(x%z”)—?ldzdﬁ V2 § (8o 20Mdp)do—=
)

0 o
” )
=2 { (2~ pHiddo =2 -2n-6%26°~ 1),
Hewmak,

SSS(sx’ + 547+ 32— 2)ds =22 nb¥26° — 1).

5-mucon Yuby
| Sj'\{xz—l—y?ds
&)

HHTErpasHn Xucobnanr, 6ynia (S) cupT KyfAunara
. \

. 2 2
*2:3 —5=0(0<2<b)

KOHYCHHHT €H CHpPTHAaH HOopar.
(S) cupr

2=+ (0<2<h)

TeHTAaMa OGMAAH aHMKNaHTaH I?j.rmﬁ. YHHAT Oxy TEKHCAHK-
parn npoexuuscn (D)={(x£,9)€R* ;% + i < a*} 6ynann.
M2 '

oy

L



b ' _
z—?\/xg—i—y’ byHKUHS Y3AYKCHS XdMAA y3AYKCH3 xycycnii
xocananap

] bx 4 by
e =
aV2+y T aVE+s
ra sra. By cuprna Gepuaran f(x, y)= \x’+y° dynkuna

yaaykcda. lilynapuu swruGopra oaub, (5) fopmynanan
doiinasanub, Tonamus:

Ssg +ids={{F+g \/1+z'2+z"*’dxdy—-
{5}

L

=S‘S\/x2+y2 -%'\(a3+b2dxdy.

)
DWAK HKKH Kappasu HHTETpan .

5§ m dxdy

HH xncoo.naﬁuna By HHTeTpajHH xucomamna yu6y

X=pCcosy, y==psing.
anmalTHpAIAapHE Gaxapamu3. HaTtrxkaaa

: §§Vf+y’dxdy= ?(ip
) o 9
6¥nagn. demax,

S§ P ds= i+ S 2\

6-Mucoa Yuby

,Sjlxyzlds
i$

HHTErpANHE XUcoGAaHT, Gyraa {S) cAPT Kyluaarn z=x*4
+y* alaanma napabonorauanr z=0, z=1 TekHcaHRAAP
OPacHAATH KHCMH,

Pasmanka, 6y (S) CHPTHHHI ‘Oxy TeKHCJAHTHAArH

NpOEKUHACH
(DYy={(x, PER: 4+ 4 QS}
‘noMpapan Héopar Gynanu



(5) ¢popmynanan d:oﬁna.qaﬂuﬁ TOMAMHKS:

SSixyzlds=S§ixy(x2+y2}l Vitz2 422 dedy=

(S) (D}
=SDS(x2+ Pyl V44 + 47 dxdy .
(D}

HKkku Kappann uuterpanii xucobaawaa 0KOpHAaTHAEK
x=pcosp, y=psing (<o << (0K 2n)
AAMANITHDHIUHA 6amapaMH3. Harmxana

§§(f+y2)ixylvl+4{x”+y")dxdy=

u/i’ |

S(S(pcosrp psing-p? 1+ p? Jpdp)de=

[
125 —
=2Sp5- it 4p? -dp=——2[2—_0—~-
0

Gynagu. Hemak,

o 125E—1
S}Ixyzlds——-—ﬁﬁ——.

T-MHCOM Ylu6y'

Sj(xy+yz+zx)d8 :

{s)
HHTErpajHi xucofinanr, OGynna (8) cHpT Ky#iuparu
z=Jx?+4 4* xoHyC cupTHUHT .;2+y2 Z2ax uunnunpnx CHPT

6uaan xKecuiuras KUCMH,
{S) cHpTHUKT Oxy TEKUCAHPUIATH [POEKLHACH

(D)={(x, eR:(x—af + 4 < a%

noupagan uGopar Gynaau.
{5) dhopmynazan dofinanraunb, TONAMU3:

Sj(xy+yz+zx)ds =5§(xy+y \/"T"'? +
: )

+x \/x2+_y2 )‘\/l +z’ﬁ+z’§dxdy.
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Arab" "z'.— e
e il \/x2+y2

SK2HHHK 5BTHOOPTA OJICAK, yﬂ,na loxopn,naru HKKH Kappausu
HHTerpan ywoy

2§§(xy+y\/' AP P xdy
) .

Kypuauwira kenaad. By wurerpaana

X==rcosg, y=rsing
anMamtHpHi Gaxaph6 xucobaafiMus;

ﬁﬁg(xyﬂ\/m +eVE P dudy=

2n  Zacosg . ) . o .
=2 \[‘:’ S S {rPcosp-sing+ lsinp 4+ Pcossp)rdr}dqa=
J o

/2
=8 \/§ at g (coscpsmtp+ sing+ cosg)cos‘epdp=

| . P
=8-2 -a‘§(l—t2)2dt=—l-5£a‘._

¥

5. MaTerpadHrHr 6ab3H 6up TaTOHKNAPH.
Bupunus Typ CHpPT HHTerpandapufiaH CHPTHHHI IO3HHH,
MACCACHHH XHCOGNAUIAa, OFHPJAHK MAPKA3HHHHT KOOPAHHA: -
TanapHHK, UWYHHHIJEK HHEPLHS Momeﬂmapuﬂu TONUIIRA

hohgadaBRAaAN.
1°. (S} cHpTHUHT 1080
| S= jds
(g ) -

Hemak,

o

cpopuy.na 64s1aH TONHAAAN.
2% Arap (S) cupr Gyitwua 3uuaurn p(x, y, 2) Gyarau
Macca Tapkaruaral O6ysica, yuna (S) CHPTHHHT Maccach

=S§o(x'y-z)ds B (6)
6ynamn. & : ' ’
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3°.(S) CHPTHHHT OFHPJIHK MaPKASHHMHT KOOPIHHATANAPH

xo=_$5§xp(k,. 8 z}dsg yo—*—-sgmx Y, 2)ds,

(st
| zu—-mSSzp(x g, 2)ds

5%
Oyaann.
4°. (S) capryunr Ox, Oy, Oz xoopanHata YKAAPHUTE
Huchartan HHepIIHﬁ Momeﬂmapu MOC paBhija ywéy

L=+ otx. v 2, | ~S§(x2+y) o 2,

5y (

/= i&(é%xﬂ)-p(x. 4, 2)Mds
(5) .

GopMynanap GuiiaH TOTHIAAM.

(S) cuprHuar Oxy, Oxz, Oyz KOOPAHHATA TEKUCAHKIAPH-
ra HHCOaTaH MHEDUHA MOMCHTAAPH MOC pasumna KyHuaa-
riia 6ynapn:

fxy=§§z2r»(x, Yy, z)ds, lu=5§y"’p(x, y, 2)ds,
) ;o .

= Ss.xzp( £y, z)ds'.

(3)

8-mMucon Ywdy 2?=2xy Ttenrnama Gunan Gepuaran
KOHYCHHHI OHDUHUM OKTAHTAArM XaMaa x=2, x=4 Te-
KHCAMKAAD OpacHna GYAraH KUCMHHHHT IO3HHU TOMHHT.
H3aHa@Tran CUPTHHHI 103H

> =5§)ds

tbopmy.na GuAaan TONHAANH. By CHPT HHTErpaJu (5) gopmy-
Aara Kypa

S _=S§ds =S§ 14 z’.f‘—i‘—-z_’i dxdy

Gynanw, 'Gyﬂna (D) coxa {S) C'HpTHHHF Oxy TEKHCAMTHAATH
IIPOEKLLHACH:
(Dy={(x, NER*0x 20<y< 4},
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BHH\H";_-""” R \

=\ =gy \f z_wﬂ), ﬁ\f
Gynnmuuu 3'bTH60pI‘EI onuo, |
S §V1+-§;+~§-dxdy=%{i \/Eﬂ—\/%)dxdg; .

6yamwmune  TonaMui, Keiwura _HEKH  Kappaan. ﬂm‘erpa.ﬂ
.Kyﬁunamqa XucoGaaHaau: .

) "\E DS( \/; + \/%)"’-‘"fy =

Ileﬁax, S=16. _
. 9-MuBcoda. Xap OHp HyKTacuzaru 3MYJAHTH Iy HYKTa-'

napaan rRoopAnraTa fowrdrada Gyarad Macoq}a KBa1paTUra

' nponopuuoua.n o6yarar ywoy

x=1/r —~y i _ o
ﬂpHM chepannsr MAaCCaCHHH TOTIHHT. oo
Hlaprra Kj'fpa
| o, o Dk g2
- 6yauo, 6yn11a £ NponopuuOHAANKK KOPPHUHEHTHRAHD. |
' ‘Maccanu TonL popmynacu {6) ra xjpa

— §k(x 4+ 2)ds

6?.}131!,“ By epaa (S) CHPT X = \/r —p =2 np}m o¢epa- o

Zah nbopat 6y.nu6 YHHRP ng Texnc.ﬁnxnarn npoexunﬂcﬂ "*

(D) = (=, y)ER“‘f + z2<r2}

Aowpanau nGopaT



Ledlot ri‘

(5) Q)opmyuanau q:oﬁnanaﬂnﬁ Tor}amua R

55k(f+y2+zz)ds—k§ (= —-—z"+y“+z’*')><
) _ _ o

o Paamauxu

. Hatukaga'.

_ "re}l_m;ml{a'._ _k_e.uam«'la.' By' HKKA K_appanu HHTETPAJAHHU

. xncoﬁnam yqu‘ _ _ S R

. ’ Q-GSIHQ} z GCOSQ]) . :.-,.-“.{

L a.nmam'rupmuﬂu 6a}KapaMH3 BYH,I{&. Géq)é 231. 9<:oe<r
'I'ﬁﬁ'nann T

PR ST 3

5 mydz zg(Sh d[p---

=— S(S az) g —d(r — ))dq)--.- '

B0
= ——-—l "2 aﬁ} 2= 2:1;! i e
NI T T e

ﬂem o
- m=m»gg_és£z'_“;w-

”‘Vr—g—zQ

10-mucoan. Yulﬁy .t2+y2+z =r? reurnama GH.naH
‘Gepunran OHUp JKHHCAW cQepaHHHT OHPHHYH OKTAHTAA
#ofnamran GyMarHHuHr Oz KA Hucﬁa'raﬂ HHEpUHA
. 'Moueumﬂu TOTIHHY. oo

y, .



" C({Jepa ﬁnp }RHHCJIH 6§nraﬂﬂﬂm caGaGJm Tapiﬁa'rlmran . )

MacCaHUHT 3HUAHTH FarapMac 6yaanu. Yau | ra T&Hr K.H.ﬂuﬁ
onuIl MyMKHH: p(X, ¥, 2)=1. ; :
Ha.nanaeTraH nnepuuﬂ MOMEHTH

'f-,—'-=§ (x2 -_1-92)48 o
obopuy.na ﬁl—mau Tona.na.u.u. 6yu11a (S) cup'r

*4.fr2 x" g (x=0, y;O 2;0)

TeHraama Gunau aunx..rxauanu IOx.opnnaru cnp’r nmerpa- i
Ak (8) q)opuy.nara xypa .

" l=§§(x’+y"}ds__§os(x"+yz) mdxdy

ﬁji.naml OByHaa (D) coxa (S) cnp’ruuur OX Y Texucaurunam :
MPOEKUHACH: -

(D)=A{(x, yJER‘* x”+y <7 x;o y;m
Panmaﬂxu.

— . 'x s -I _-.y

S S R -
B ErEr e \/r_"Tf _.

.Yl_ma :
——F—-—dxa‘y

ViA— - y2

G)‘?Jlanu OHAH HKEKH- xappa.lm mrrerpanuu x-—cx.cosqa, y——
--asmqy aNMBWTHPHW epn.auuna XHCOGJafMH3:

1, —5 (x’+y")

‘SLS wﬂi“’) xdy-—dsz(i g )dm-—f

VA —a?
_,Lleu_ax, )
. E zr._.{‘_,ri;—g_:ﬁ
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S n‘iui:oﬁ' ‘Ba ﬁa‘ca.-raatan-' o
1. Yiby .
‘ é(x—l—y—FZ)ds '

HH:I‘eTpaJlHH sucobnanr, 6yana (S) cupr
{(x,4,2)E RO L, 0<y< 1, ng{ 1}
. KYGHUHT TauKH KUCMUI2H Hﬁopa'r
o 2, Yw6y - SSds HHTErpadHH xnco(maur GYH,CL&‘ (S) CHpT _
5 . .
x+y-tz=a TE‘KHC.T‘IHKHHHI" 6npmnm omamna mon.rlamran
| KHCMH,

3. Yméy st,rds' H_HTeraJIHH xucoﬁnaﬂr, Byuaa (S) cHpT-

'
T

KYHHJJ,&I‘H z=1—F—4 apHM ctpepanaﬂ Hﬁopa'f
4 YI!JGy - -7
S§(x2+y +32%) ds
N ' ¢ .
- HHTerpa.nHH xncoé.nanr -ByHia {S) CHPT, Z== \[xﬂ+y .

© . TEHIIaMa Guaau 6ep}mrau CHpTHHHF z=0, z=1} Tve-

KHCJI HENAD OPACHAATH KHCMH.

5. Y!.uﬁy
§(y+z+ \Ia mxz)ds

_ nmerpa.nuﬂ xucoﬁ.naur-,- oyuna {S) cupr KyRHNATH
: + ¢ = @® unammppuunr z =0, z =1 TeKACIHRAAD

- opacm{am KHCMH, -

- 6. YwGy '
58(2 42+ ds

HHTerpa/ii XUCOGAANT, Gyuna (S) cupT y=\jrr'—>—2*

ApHM: cepanat uﬁopar
7. Ymﬁy

§(5x2+3y +3z2+4)ds |

E Hﬁferpaunu‘ xuq:oﬁ.nau_r, GyHna- (S)- CHDT, Kyﬁunam
B |



x= i+ 2’ renrnama Suian Gepn.nrau cupm;«mrx 0, x=

=2 TeKHRCJIHKAAP opacmaru KHCMH,
8. Ywby

ij(x?+2y2z?+ 4+ 2*)ds

HHTErpasHH xucoﬁ.rlanr Gyuna (S) cupr x4 y+z=2 Te-
KHCAMKHAHT y° - 2°==1 UMAMHAPNAH aXpaTraH KHCMH.
9. Yuéy :

§Mx+zws
S '
WHTETPAJHY  xHcoOaantT, Oyuna (S) cupr y=1[cF—2°
TeHrfama Ouiak Gepusirad CHPTHUHT Xx=a TEKHCJIHKJ'Iap

OopacHLard KHCMH,
10. ¥udy

$1+f+fm

(s} -.

HATErpanHn xucobaanr, 6ynaa (S) cApT z=xy (x =0, y =
>0) TeHTJaMma GHaaH GepHAaray CHPTHHHT
(>4 4*) =2a%xy UMNMHAPAAH a)pPaTran KHCMH.

11, Yty o
SSVI + 82 +922ds

HHTerpa.nHH xucobaaur, 6ynna (S) CHPT Ky#yparuy y=3xz "
Teurnama OGuaaH Gepwiras cuptaunr (X - y°¥=-8xz un-
JHHAPHAH MPATraH KHCMH.

12, Yoy

.1
Sy»———%s
B +rtgtay

HHTETPANHH XHcoGaaur, Gynaa (S) cHpT x+y—|—z—l
(x20, y =0, 2220) Tekucaukaan uéopar.

13. ¥woéy :
2x+29+z=8a

TEKHCANKHHHE x° 4 y*=2% uwnuuap uuMpa RoRnawmra
KHCMEHHHT I03HHH TOTHHT,

14. Y6y .
Ctyi=r

UHAHHAPHUHT y-42=0 Ba 2==0 TeKRCAHKNAp opacuiaru
K)3HHH TOMHHT,
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"'ts;--y;'uoy. Lo e
: x2+yz+2 —'3(1 T
ccbepaﬂunr x2+y2 =2az napaﬁo.noun u-u—uIa ;Koﬁ.namraﬂ

" KHCMHHHAT I03MHH TOTHMHI.
" 16, 3wunnrn p(x,g,2)=x 4y + 2 6$3J1rau yuisy -

m.

' apum cthepanunr Maccacnuu TOTIMHT.
! A7, 3u!umrn p(xy.2)=x*+y*+2—2 6yaran ywby

22—9 L—y

CHPTHHHT 2==0 TeKHCAHK OHARH KeCHITay KHCMHHHHT
MaCCACHHR TORMHI.
18. 3uunuru p(x,y,2)=x*+ 4+ 22+ 1 6yaran ymby

g+ P+

CHPTHHHI §=0 Ba y=1 TeKHCAHKFAP OPACHAATH KACMH-
HHHT MACCACHHH TOMNMKAY.

3uuanTH  §arapmac Gysran K}’ﬁﬂnarﬂ cupmapnuﬂr
OTHPAHK MAPKA3HHH TOIHHE:

9. P4l =r" (20,420, 220
20, ze= P — 2 — 4 (2220, 320, x+y<f)
21, a2 =024, 0Lzl _

. 3uuaurn Jarapmac G§aran’ Kyduaark CHpTAAPHHHD OZ
yRura. anﬁamu HHEPLHS MOMEHTAAPHHEHK TOMWHI:

' 22, +y2 a2 (0L 1) '

23 L4 P=22 (02 a)

s
v

2-§5. HKKHHYH TYP CAPT HHTEI‘PAJ]J]APH

' ®dazoga (5) cupr 2= z(x,y) TeHrfAaMa GHJIaH.,HHHK-
_.rlauraH Byuna ny) ¢ynkuua (D) coxanal” AD)=

- CRYH GepHaral, Y3AYKCH3 XaMZa Y3JAYKCH3 - Xycychit

Lxocuaarap 2'dx.y). ' (x.y) ra ara. (D) COXaHHHL. yerapacu
. 3ca Gynawiu-CHANMK YM3WKAEH uGopaT GFMcHH, ,
(S) CHpTZA YHMHT verapacH Owaad KeCMiMaifinurau

k Enuk unanknn onafiauk. (xe, Yo, 20) JBYKTA CHPTHHHr
k &nuK 4H3MK OHN2R YerapafaHraH KHEMHra TerHuaH Ba
- K, wy énnk qusux k HEHr xOy Texnc’nnuarn NpoeKIUACH
- 6YacHn. e

- CuptruHT (X0, Yoo} Hymacuﬂ,am yprHMa TeKHCNHKKa
Wy HYKTafa NepreHjukyasp YTKasahnuk. By nepneHauHKy-
anp
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HRHC MycOat AyHannmu ae6-wyHnah AfHan H,'IJJHH OJEa MESKH,
YUHHHT . YYHAAH ' KapajraHpa HKKajza &R - k, énnk
UH3HKJAPHUHr  AyHaAHIIAapH Myc6ar Gj'.nam—l YHuHr
Mauduli BYHaIHWH 5ca WyHAak BYHAARWKA, YHUHT YMHASH
Kapanranfa g, HARr. Myc6ar @éynanuinra &k auar MaHgui
dyHanud Moc kenanu. [TepneHIUKYASAPHUHT Myc6aT #yua-
ARDIH O¥Anya OAHHraH OHPAHK KecMa CHDTBHHF (Xo, fo
Zp) HyKTajard HOpMaaK Aedunanu. Hopmaawwnr O, O, 7

Ba 0, yxaapranr MycGar ﬁynanumgapn.ﬁuuau: CTAMKHA
KWAray 6ypuyakfiapuy MoC paBuWwiaa «, f, y Aefiuaca, ynga
2

'\/1+z’f+z’i' '

7y

- cos ;—4—— 9
P= Vi+22+22 ®

1
Loy =——F—
\f1+z"+z" :

6y.!la,:ui By.nap HopMa.rlHHHr ﬁynanmpysqa Kocnnycuapu
" AeRHJaIH.

CHPTHUHT yc'nm ‘TOMOHH Re6 YHHHT mynn,aﬂ TOMOHH
ONHHAAKNKH, Oy TOMOHIAH ‘Kapaarauna HKKaia k Ba k,. €nnK
YUINKNApHURT AYHaNHWNapH MycGat 6§nazu. . .

. CHPTHHRT YCTKH TOMOHH KapaJiranna &. Guaan yerapa-
AaMraH TeKHC MAKABKHT 103K MycOaT UILOpa Onaan, HacTRY
TOMOHH (MKKHHYH rouoau) xapanraﬂna MaHgui. - Huiopa
OHJ1aH OAUHANH,

1. Haterpan Taspudu fx y, z) (l)}’HKlJ.HH {S)
cHpTA2 GepuATaH.0FNCKH. By CHPTHHHT MABAYM OHp TOMOHH-

"HH (€KM YCTKH, €KH OCTKH TOMOHMHH) Kapahnux. Cupr-
- HRET P 6yaasAmBEA Ba Gy GYARHHIHANT Xap 6Hp (Se)
. 6yaarnga (k=1, 2, .., n) axraépuli (&, M §2) HykTa
onafiauk. Depuarau ¢yHRumauuEr (Es, e, ) HyKTafaru
f(Bess m, Li) KufiMaTHHH (Oxy, Oyz, -Ozx) TeKHCAHKAATH
_ MPOEKUHACH (Dg) ((D"s), (D7), (D7) Hunr w3Hra Kynah-
'mpﬂ.nu6 KyHHAarH HHTerpan AHFHHINRY Tysauus

" ._Ur—-'k;i(%»m.t,)'Dg o _..(10)_

cosg =

(o_ =¥ Koo c.)op.. . k)’jlﬂﬁs s SJ":D”;)

L
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(S} cupTHWHr wyHzai
' Pl, Ps, ..., Py, .. ' (11}

ﬁynuuumnapuuu KapadAMHU3KH, YAAPHHHT MOC ,uuame'rp.na-'
PHAAH TaWKHA TONraH
N S N

at’

KeTMa-KeTAHK HOJAra MHTHACHH: Hm ?L =),
M — o0
Byunah P, (m=12, ..) 6¥avHunapra Hucbarau
f(x.9.2) dyukunanuur unterpan #HrMRAHAAPHHK TY3a-
MH3.

Hathxaza
1, 02, ..., Omy ...

TKeTMa-KeTIMK XocHA Gynaan. Arap (S) cHpTHHHT Xap
xanaai (11} Gyauumwuaapu  kerma-Ketsnurk (P}
ONMHraHAA XaM, yHra Moc {on} kerma-ketmux, (& N Co)
HYKTARAPHN Tanaal oauHumura GOFAHK Gyamaran Xo/aa
xamMa Bakr Ourta / conra wntunca, 8y f con o Auruman-
HAHT JUMATH Aefivaanu Ba ¥ .

lim o= lim z [Ge Mo L) D=1

Ay 0 "p—»ok-—[
Kafu GenruiananH. ' _

2-tanvpud. Arap A,—0 ga f(x,y.2) OYHKUHAHHHC

uuTterpan AMrHHAHCH o(¢’, ¢”) yekaH aumutra sra Gyaca,
fx.4.2) pynkuua (S) CHpTHHHT TaHsaHraH TOMOHM G¥fin4a
WHTErpaAnaHysun ¢yHKUMA fefinnagn. By ABFUHIHHHAP
yekan aumurn [ oasca (I, "), Hayz} dyakuasaaur
(S) CHpPTHUHT TaHAaHraH TOMOHM O¥iiHya UKKMHYM TYp
HHTerpanu jelinnazu Ba y

5;5) f( )c,y,z} dxd y(ii it x,y.z_)'dydz,' (Sj}f( X.4.2) dzdk)

KabGu GenTHAadamu;

f)frgia) dsdy=tim, 5 e me 0-01

""kl

(5 fxw2) dydz=im § K&, LD

20 b

5 f(x'y9z) dzdx‘_ llm z f(gk’ e Ck)D’ )
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memm xonja (S) CHPTAA P{x,y z), Q(x,y.z) Ba R{x,y z)'_'.
byHKLHAIap 6epm1ran 6yaub, -

WPtua) dxay. (otes.2) dyaz,§§fe( %42) dzd_x .
S ) ™ -
uuTerpanaap Gop Gyaca,’ y Xonia _
W\Pew2) dxay-+{{oc ) dydz +S§R(x.y,z) dadx
I s _ :

AMTHEAH HKKKHUH TYP CUPT uHTerpanuuuur ymymuﬁ xypuﬂu-' :
WH AefHAall BY Y

. SsSP(x-,y;_z) dxdy+ Q(x,5.2) dydz—!—R(x,y.z)-dzdx. :
- o :
kalu GeTHRAHAIH! '

gp(x.y,‘) dxdy+ Q(x,y,z) dydz—R(x, y,z) dadx="
]

| Sjp(x,y,z) didy +§§Q(x.y,z) dydz +§§R(x,y,z) dzdx.
sy B { B ) :
dazona oupop (V) xucw Gepuaras Gyacus. By KHCMHU -

ypaG TYpraH €nuKk CHPT CHAJHK CHPT O6VAHG, YHR- .

(S), nefiamk. fxy,2) dyskuna (V) sa Gepuaran. Oxy
TeKMCAHKKA apadaes Oyaran Tekucanx 6uias (V) Hu UKKH'
kucmra  axpatamns: (Vi=(V))4-(Vs). -Hartumaga yun
ypa6 typran (5) cup‘r XaM HKKH- (Sl) Ba (Sg) cnpmapra
axpanagw. - .
Yuwby | .
S SSf(x‘y.zJ 'dxdy+§Sf(x.y.z) dxd-y-
L& 2) .
uuTerpan flxy.z) cpyuxuﬂﬂﬂuﬂr ENHK CUPT Gyiinua MKKHHYH -
TYP CHPT MHTErpajii fefniaid Ba. .

SSf( x,4,2) dxdy
=)

kalu Oearuganann. DBynsa OGapudym  nmHrerpan  (S))
CHDTHMHT YCTKH TOMOHH, HKKHHMHM MHTErpan sca. (89)
CHAPTHHHT TACTKH ToMouHd G¥iluva- OJMHrAH. B

Xy,mu wysra yxwmam - -

Ssif(x,y,z) dydz, SSSf(x.y 2). dzdx

| XaMpa, yMyMhH xoaza,
' - abs



N e
FEE

Sﬁp( ,y,z) dydz-{-Q(x,y,z) dydz+ R(x,y.z) dzdx

uu‘ref‘pamap 'ra}.pncp.nanann o _ :
dcaarma. WEKWAW - TYP : CHPT nmerbannapna
CHPTHHHT Kafich TOMOHH (YCTKM €KM - NACTKH TOMOMK;
TANIKB TOMOHH &KH WYKH TOMOHR) Gi'ﬁnqa anrerpamaua-
e’rraunaru TABKUEAAG, GopunalH. .
2. Huterpaanuur: Maamynnnrn Pa3sona
(S) CHPT Z=2(X, ¥) TeHrnama Ounan Gepuarak. Bynga z=
X, ¥) $ynruua uverapanaurau (D) coxaga (D)=
_ c: } yanyxcus Ba (D} Aa ysnykcns z’,(x o) z’,(x. y) _
Xycycifl xocynanapra sra. '
. 3-reopema. Arap f(xg2) @yuxmm (S) cupma'
6epn.nrau Ba y3aykcws 6Yaca, y xoana Gy. GyHKuAAMNEY -
" {8) cnpr Giihma OARHIaN NKKHHYN TYP THPT- WHTETPANR

5 (x.9:2) dxdy

uinﬁyn BRZ _ |
gf(m.z) dydz=s5f(x(y.z) y.z) dydz

Gi.naml. - > '
" tazona (S’') cupr x=x{g,2} 'renmaua Gu.nau 6epuaran
‘Bynaa x=xy,2) Qyuxuus derapasaKran :snux (D7) coxa-"
*Aa ((D')=R®) yaaykcuz xawmpaa ya.nyxcna X ky.z), x’,(y,z)
XycycHii xocunanapra sra.. -

4-Teopema. Arap f(x,y,z) byacins (S") cupma
. GepRraray B Y3xykcus 6§aca, y xoapa Oy Qynxumsunmur
(8') upr Giﬁma ONIKHreH NKKHHUN TYP. cllpT Junerpun

iSf( %9,2) dydz I
namuy,n Ba ' '

- iSf(x,y.Z) dyde= i(x.y.z). %2) dydz
SR
6ynamu. -
' dazoaga (S”’) CHPT y(z,x) TeHIJiaMa 6HJI&H Ge-
‘puaran. Bympa- y= y(z.x) dyukuus verapasanray (D”)
coxapa ((D”)=R®) yanykcus sa (D) na ya.nyxcua y,(z x)
yi{z,x) Xycycuh xocuaafapra sre, _
© B-Teopema. Arap f(x,y,z) tbyuxunn (S”) capma :



ﬁepnarau Ba. yaayxcua 6i.nca, y: xoama 8y qpyuxuuhumﬁ‘ c

(§") cenpr ﬁyﬁu'la ONHHFAH WKKHHYH TYP CHPT nu'rerpa.illl

§Sf(x’y’z) dz_d_:_g L 1 T
“““‘)’n i -

§§f ““’””’ "‘*"" = ‘S_Sf(x.y(z,x).z) dzdx
= 3

Gfﬁﬂlﬂ _ - i !
3. I/IHTerpaJlHHHr xocca.ﬁapl«r lflxxuﬁu Typ-"
Cipt matefpandapu HKK® Kappanu- Hmerpan.napnuur occa-
.napu KaGn xoccanapra sra. . _
YAMAL HKKUHYH p CRPT uuterpa.n.napnra X0¢, nxxma -
'XOCCﬁCHHH Kemnpnuf PR Ku@oanaﬂamﬂa
190 Dyt (8] CdpTHUHT Gitp’ TOMOHH Gi'ﬁima'
OJIKHTAH. UKKHHUH TYD.CHPT. HHTETDANH, PYHKUARHHHT WY

CHPTHHHI HKKHHYH TOMOHH GJHMua OJMHHIaH HKKHHYH Typ

CHDPT HHTeTpajujad GakaT UMIOPAcH OHAaH QapK KHJIALK.

2°. f(x.y.z) dynkunsaunr scosvyusaapu Oz yKira" Ha-
. pananen Ofaran uu.nanpHK (S) <HPT. ﬁyﬁuqa HKK}!H'IH Typ
CHPT HHTeTpaam =+ 5% _

U

o gf(x " z)dxdy
yl{)ﬂi . T B
Gyuam{ T et .

- K yizy dynKiusuunr ﬂcoaqnnapu Ox yuura napa,n.ne.n o
:G?aran mu,nnngpunav (S) cin Gyﬁnqa mcxunqu Typ cin_
nn‘rer:pamg e T
YYVH ), _
| 5 f(x.y,z}dydz=0 e
G?Jla;m S

F(x.g.2) @yﬂxuﬂﬂﬂuﬂr ﬂcontm.napn Oy yxura napasaes -

) 6y.nrau LHAWHAPHHHT (S) CHPT G?ﬁnqa HKKHHYA TYP cupT'
-HHTETPAJH. L . L
P jf(x.y z}d,édz_ '

Yuyw

- ' N Ssgf(x’y,z)dxdz 0
S )

ﬁi":naﬁ.ﬁ.' "



4 U Hfrerpan Bu  XBcoGaam. Hxkunan “Typ
'cﬂp'r HHTETPANAapH WKKW Kappaju MHTErpasirapra Keatn-

0 pub xucobAaHagu:

gsgnx,y,z)m;, Sftxyz(x,y))dxdy. | _(12)
| ij(x’y’?’dyd’ﬂ fyzby2)dydz. (1)
(s} : ’
iSf(x,y,z}dzdxmSS’f(x,y(z,x],z}dzdx‘ (4.

- 5. BHpHHUK BA UKKMHUU TYP CHPT HHTEr-

paanapn opacupary 6oraanaw. (S) capr sa Gy
cupraa Sepunran P(xy,z), Q(x.y4.z) Ba R(x,4.2) (byHKuHﬂ.nap
1-NYHKTAArd WAPTAAPHH KAHOATAAHTHPCHH. YHaa ywby

S}P(x.y.'z}d édz + Q(x;y,Z)dzdx + R( x.y.z)dxd.y =
15)

5 R(xy.2)c0sa+QUxy. 2xosp+R(xgosslds  (15)

. _(popuy.na YPHHIN. ij.rlanﬂ
- -~ H-mucon Yuby

5§(ax2 +by + czg)- dxdz
)

: .HHTel‘paJlHl»l Xucobaanr, GyHaa (S) cupr x°=2py {p:>
>>0) cpTHnEr Yy =2p, 2—0 2=y Texacnumap opacuaary
: xncmnunﬂr HYKH TOMOHH (27- 4H3Ma).

-

1.

U

F7- wuama,




{S) cuptHunar Oxz TexMcaurugaru npnexuuﬁcn {Dg=

={(x,2)€ R*: —2p X 2p, 0Lz g} 6yaaan. _

(.S‘) CUPTHHHT UXTHEPUA HYKTACHra YTKA3WATaH HOpMan
Oy Yxu Guna ¥YTKHp Cypuax TAWKHA KUAraHAKWrH cababny
CHPT HHTErpadH MycHaT nmopa Gunan oaunaau. KOkopuaa-
tu (14) dopmynanan dofinanauud, ronamua:

: SS(M:2 by ey didr = Sg(af +opt czf*) dxdz.
W D) .
DHAH HKKH Kappajiy HHTETPaJHH XHCOGAaAMH3:

5§](af+;;ﬁ+czz) dxdy—

2p

- S (i[(a+ )x2+cz]dz)dx;

' _2p

| = 2§ [q(a + —gb;)xz + %{-—]dx = —E—Paq(ﬂ + ';—p) + "%‘cha-
ll_egitau, |

16 3 b 4 1
Sé(“x2+by + c2)dxdz=-5p q(a+—2;)+~3—pcq :
12- M u coa. Yuby

f(f2 , &
S)S(-T_l_;{-!-kz dxdy
N =
HHTETPaAHH XucoGaanr, 6yHna (S) cupr
x g £
| +-“b7+?=
MNHNCOHAHHKT 2z=0 TeKHCAMKAAH nacTaad, KOANawray

‘KHCMHK 6§AH6, HHTerpan HIy CHPTHHHT NAacTKH TOMOHH OY-
AHYA OJIHHTAH.

Papmianku, (8) cnp*mnur TeHIIaMaCcH

e
h‘-“\/‘"?—?

Ba YHHRT Oxy TeKHCAMKAATH npoexunacu

(D)—{(x DER: S+ 1}

6¥aanu.



_ Sy c.np'r Ba Oy CHpTRa G_épﬁﬂraﬂ-
. f(x,yvz)_ 2 + y2

IWapTJapHHH Kaﬂoaman’mpanu ¥V xonga (12) q)opmy.ua-
‘paH ¢ofinananub, .

SS( s +kz)dxdy—
S

6y anuiEHn TonaMu3. Haterpan (S) CHPTHHHT DACTKH TOMOHK
. OViinva oARRTaRAHTH ca6abaH CHPT HHTErpaAu MHHYC HIIOpA
SHNAH OAHHALH.

SHan

4 kz ¢yaxuna ' Xam  5- TEOPEMAHUKT

HKKH Kappanay HHTerpajiuu xucobaalmus. By HHTerpaasa
y3rapyBRuHiapHH -ad .

X =apcosy, y=bpsing
Kabu aaMawiTHpHG TORAMA3:

. 2
55("“\/‘“:‘5“‘%—:? 4 Jste=
1y ¢ ) , .

_ ke (1—pH*? p*] V ke 1
_‘—2"“5[ PAEYF 7 [, =2nab _‘"'“)'



Hewmax,
I
{
13-Mucoa Yudy :
Sssxﬂqydz.+ Pdzdx+Zdrdy
) . T

{ )
unrerpainu xuncobaamur, 6ynna (S) cupr
Pty +2t=a’ (2220)

APHM CthepanHHT TAMKH KHCMH. _
Paswanky, (S) CHPTHHHT TeHrNaMacH

Yy

k¥puHnira sra. By ¢ynknuanunr xycycufi Xocunasapy

2R, _ A B¢ 1
Sés)(—a;-k—i?-{- kz)dxdy=2gab §—~).

2= — fe Y —=— ¥
- Ve—2-g ! P2y
6y auG, .
Vi+2i+7) =—=—
. _ EA PP
6yaanpn,

Bepu/iran HKKHHYH TYp CHPT WHTerpaanun (15} popmy-

jgasan  tohsananub OapuH4YM TYD CHPT HHTErpaaura
KENTHPAMKS:

i&fdydz + Pdzdx+ Pdudy =
#g[fcosa-[- y#icosB 4 2%cosylds.
}
A .
r P . 2’1 x :
cose = X
Vite2+z2 @
cosf= 2y 2,

| Vitzits2 °
2
cosy— 1 Va2 — £ —

Vi+zi+2] e

2
a
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GifumKnk 3BTHOOPTA ONCAK, ¥ X013 WOKOPUAATH TEHIJIHK-
BHHF YHI TOMOHHIArH GHPHHYH TYP CHPT HHUTerpay

%&Sww‘wz‘*) ds
($)
Kypuiniira kenand. demak,
‘ six'-’dydz'—']: Pdzdx Fdidy ='-l—5§(x"’ + i 2.

uzan {5) qmpmy.nanan dohnanamub, Gupusyu 'ryp cup'r
" HHTErpajivHR XHCoG/aAMH3:

Si(x + 9+ Pps = §[x3+y +{(VF— 2= 2¥]x

L4y
% dedy=\\—Y 4.4
X Neag T {SDS, R
S(a — £ — ) xdy, (18

Gynna D= ={{x, YER:x?4-y*<a®}. By TeHrauKHUHE VI
TOMOHMAATH GUPHHYM TYpPrad HKKH Kappa.rm HHTErpajHy
xucobnaul yuyH

x=apcosq, y=apsing 0 <p< 1, 0< o< 2n)

anmam*rﬂpum Gaxapamus, Hatnxana

e (=)
J a

B Vo' =2 —¢ :

1—p
i 4l 4 T 3 T 3 a4
=a Sp Scos pdy -+ Ssm pdp |——==—==0
) o

5\ Vi—yp®
n

cosbpdyp = S sinfpde=0 6ynanmn).
. ]
Bups  (16)  MyHocabaTaaru é&{a’*’.—f—y"’) dxdy
' )

{(4yHHH

& ey I

MHTerpatuy xucoGaaimus: _
1 2n
SDS(M2 — £’ —y*)dxdy =a’ S ( - p’*)odw)dp=
h : . 0 0 '

1
= 2ngt S(p-—— ps)dpm%a‘n'.
[V
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[l]yHnau K.l-!.ﬂl-lﬁ 6epu.nrau nuxnuqu TYp cup'r uu‘rerpa-_ .

1
JIHHH —2—(1 - ra TEH]‘ 3K8HHHH TOI'IIIHK

Sngd ydz + ydzdx+ z”dxdg = —;- a’s.
s) - -

14-Mﬁc0.n Yluﬁy ;
S§f(x)dydz+g(y)dzdx+h(z)dxdy
(8}

HHTETPaAAHY xucoﬁ.naur, 6yuna {S) cin _
Ay 2)ERIOL e, Oy, 0€z<c} :
napamenennneﬂuﬂﬁr TaluKu cupTH, f, g, h nap iy cnpma

AHURAAHFAH YIJIYKCR3 EpyHKI.lHﬁJ'Iap,B,Hp
PaB[].[aHKH :

(S)-—(S;H-(Sa)+(Ss]+(34)+(35)+(-§s)

6yuna (S5)), {S3), (83), (Ss), (35) {Se)nap napaﬂneﬂenun.en-"'
HHHP TOMOHAAPMAKP:

(S )= {(ry.2)€ R0 1< a, 0<y<b, z—o}._
{ 2)== (xsysz)ERa ngéaa 0%9'@5' Z==cy,
(S3)= (xyz)ER W0<rCa, y=0, 02 e},
(S4)= (x.yZ)ER W0Laa, y=b, 0ael,
(S5)= (x,yz)ER 1x=0, 0yl 026,
- (Ss)= (x,y,z)ER tx=aq, Ogyéb Oz e}

Hrterpaa xo_ccacara Kypa
| »S&(x)dydz+gw)dzdx+h(_z)dxdy=
S (5}

- ijf(x)dydz+g(g)dzdx+k(z)dxdy

h:l(

ccapd. By . Teramkemur )“mr TOMOHHAATH - - CHPT _ .
ueTerpasasapan  xucobnawaa, (Sp), (Ssz), (Ss) cuptaap
Gyfiuaa; nuterpaniap Manpui Hmopa OSuaan, (8s), (Si),
{Sa) cuptaap 6¥inyua unterpannap aca myc6at Huopa GuaaH.
OJUHYIIMNE ¥hTHOOpra onamp3. LLIynunraex, MHTETPRAHRRT
2° -Xxoccacuaan qaoﬁna.nauamua Haruikana .



 : SS f(x)dydz‘f‘ & y);izdx)% ﬁié-ﬁxdy. = .. §S ﬁ(?‘ )dxa'y= -
. e T CT T .

) N

= §(§b(‘0-')dy)dx=~'- ~ h(0)+at,
. 8NGO

| gﬂx)dydz-i-g{y)dzdx—f—k(z}dxdy-— h(z)dxdy—- e

ol

i}
Gy.nann Xy;um mym"a ?xmam _

§ f (")“y“’2+g(y)dzdx+h(z)dxdy— -g(O}ac

5(5m>dy)dx_ncc>w

—

§ f(x)dya‘z+g(y)dzdx+h(z)dydx=g(b)ac

—

oy
" { 5}‘

§§ f(x)qydz+ g(y}dzdx+ h(z)dydxw: - }E{D)bc : Ll
2 |

is f(x)dydz+g(y)dzdx+h(z)dxdy e
(53)

-Gy AMmHKA TONaMHS. ,Elemal( e ; AR
§f(x}dydzc—|— o y)dzdx+f:(z}dxdy==

Ha)~KO) | git)—g(0) mw MOV, e -

'"'[ a + T ]

agbel
C _ . Mucos sanacamaaﬂpl '
24, Yuby S _
ceer ngﬁg zdxdy T A
$) o . . Lo B

. BHTEFpaNHK XHCOGAaHT, ByHAaa " {S) CHpT xz-}—ya—l-z?,—'
=2* cpepaunnr z2=0 'rel(ucauxnau nacTaa wohaamran
KHCMHHHHT YCTKH TOMOHH. ¥

25. Yoy

Ill-—sﬁix”dydz. 12=5ifdzdx .
A . S .
HHT&I‘p&ﬂJ‘IapHH ‘XHCOGAAKT, Gyuua {S) cup’r (x-—— l)2+(y--.
— l)2+(z 1¥=1 cepauunr TALIKK TOMOHM.



o 26 ymoy o -
= Sidxdy, !g—ﬁzdxa‘y, 13_.5 z‘dxa'y

umer'pa.n.uapun XBcobaanr, 6yuna (S) CHPT

f+$+;=1

a.nnuncounuuur 'raum.u TOMOHH.
27 Y6y

Séwxdg + ydxdz — x"zd‘ydz

WNTEFpAsnR XHCOBAANT, Oynna (S) crpt 4¢3 y242% = 4 sa-
JHILCOHAHHHT GHpm{tm oxrauma }Koﬁ.uamrau KHCMHHHHJ‘
TaHIKH TOMOHH. . _

28. Yuby T

5 (y”+'z’>d§'dz'. |

umerpa.nnn xucoGaans, Oynaa (S) CHPT . x=a  JUYE N B
napaBonoRAHUHr Oyz TEKHCAHK aXPpaTran xncuanuur e

TauikKH TOMOHH.
.29, Y6y

‘-Sizdxdy + ydxdz+z‘dydé -
nu’rerpa.nun XHCOGAAHT, Gynna (S) cHpr

{(x,y.z)ER*" o<xg L Oéyé L, ngé 1}

KYOHHHT TAWKK CHPTH,
30. Ymﬁy

5 (x*+y*+3zﬂ>dxdy

HHTErpanHu xncoé.naur, Gynna (S) cap‘r 2= \[x"-i- g renr-

siaMa GuAaH GepuITaH CHPTHMHT 2=0, z=2 'rexnc.uux.nap S

" OpacHAArK KHCMHHWHT- Tall.ll(H TOMOHH. , N o
31. Yoy _ K : '
Ssi( xdy _ ~

2

Iumerpa.nnn xucomaur Gyma (S) cup*r 2= A s

16 9

TeHraama GuNaH ﬁepn.nrau CHPTHAHT 2==0 TeXHCAHK ampaT- :
rau. m{cuummr HUKH (nacmn) TOMOHH. .



-32,rym_63' : o B
| (2x2+y + #)dydz

L

HH'rerpa.nuu xncoﬁ.nanr S;Hna (S) CHPT X =gz (y)O -3
+220)  cnpraunr (Y 27 =28 yz uu.rmn,qp axparray
KACMHHHHT TIKH TOMOHH.. S

"33, Y6y |
. 2
(5}

Hu"rerpa.nun XHcoBnaur, 6y}ma (S) CHpT y b‘Z_,.._E-__‘.__Z

CHPTHHHT y—O TeKHCAUK .ampaTraH KHCMHHHHT M9KH
KHCMH. ' _ :

-34. Ywby : o
Sj yzdydz + xzdzdx -} xydxdy
$)

' HHTerpafHu xucobaanr, Gyuna (S) CHPT .TRTPasLp mpm—'
HHr x==0, y=0, 2=0, x4 y+2=a TekncArKIap Gunau
“erapagaHrad KHCMHHITHT TAIKH TOMOHH. '

3-§. CTOI(C X,AM,[I.A 'OCTPOI"PAB.CKHPI QOPMYJTAJIA_P-'II

Crokc popmynacu. Croke GopMynacH CcupT .
Gyﬁﬁqa ORWHTAR MHTErpan Guaan wy CHPTHHHL HerapacH :
. Gyfinya ONWHTAH' 3FPH YM3HKAH WHTErpasiid Gornoaqu
dopmynannp.

.~ ®az0n3” HKKH TOMOHAH CHAIHK (S) cupr Gepu.nran

6%in0, yHuur serapacd #(S) sca 6Viakau — CHAJHK 30pH
yu3uknay ubopar Ojacuu. (S) cwpraa P(xy.2), Q(x.4.2),
R(x,4;z) pyuxunsnap amnknanras, By ¢yHkunsanap (S) xa
Y3JYKCHZ Xamna Gapya aprymentaapn Gyituua yanyxcna
xycycuﬁ XocHIanapsra sra. Y Xodaa yméy

HPlradx-+Qura My + Rryariz=

R O -
B
| + [P‘;—:-—-%g—]dydz—]-[—g—‘z—————-]dzdx Can

qupmy:na Sipmmu Gynanu Ona’rna (17) Cmuc cpopuynacu |

_,u,eﬁn.na,nn _



Xycycan, (5) cﬁpT cHpatHaa Oxy Texucn'ﬂﬂnarﬁ
{D) coxa onmdca, yana z==90 6yau6, {(17) popmymsanan

| gp(x.y)dxw(x.y)dy Soﬁ[i‘f %) dxay.
) .

Tpun dopmynacu keant 4ukanm.

BHpHHUH Ba MKKHHUE TYp CHPT HHTerpajnapuhu y3apo
G6ornoeuH Qopmynanad dofpananud, Crokc GopMyaacHHH
KyHHpAru4a xaM é3uil MYMKHH:

§ Pixy2Mx+ QUry2dy + R(xy.2)dz =

as)
=§§[( Zf ‘Z‘j cosa»{—(g—’z-.——— cos+
+ (%% 9p )cosv]ds : _ I(lS)
I5-Mucon. Ywéy |
(E,)e‘dx + 22+ g )%dy + y2’de

nurerpannyu xucobsawr, Gynaa K arpn uMzHK 2= 2+

cupraunr x=0, x=2, y=0, y=1 TekucaHkaap Ouaan -
KeCHIUTaH YH3MKJApBIAH TAUWIKWE TONraH SNuK WH3HKAMP.
by nnrerpannn xucob6namna Crokc ¢opMynacunan ¢oiina-
nanamu3, Bepuirap nnterpanja

¢, Q=22+, R=y2"

GYAHG,
g; _0’ 02 =%
| -&—sz x2-|-y " =+ 2)2' ax 0, gi =2
SKaHNKH TOAAMHS. :
(17) dpopmynar. nypa -
(%e‘dx-[_—z(x" + yg)%cliy—} y2Pdz= -

367



= 5(_3“ VE+ S —0)dxdy+(@~ (2P X
[ )
X dydz+(0—0)dzdx =§§3.rz Ve dxdy +

+[( V42 ) — (2457 ]dydz=3S§xz x2+y2d§;d‘.

)
SYaapu, Oynaa (S cnpr K unsux Guaau qerapa.naural

KORYC CHPT (2== VX' +4").

{S) capTHuRr Oxy TEKHCAHKAATH HPOEKUMACH
(D)=l(x,y)eR*:0§xg'2;-0@;'& 1}

Ofranu.
Cupr unverpaan (8) cup'rnmlr HacTKH TOMOHWH 6ym{th
ONHHCAHAHTH cababan

Sixz L4t dxdy= — 5(5' \[x’-ﬂf \/x“-{-y dxdy

6ynazu. Hatuxagza

@e‘dﬁ z(x2+y*)?dy+yzadz__= 3 D§x(x2+ P)dxdy=
' - : {0y S

=—3§(§(x3+xy2)dg)dy=_14.

[ .
6ynanu. ' i
16-mucon. Yuoby. ,
?y+ z)dx+(z+x)dy +(x+y)dz

BETErpaask xucoljaunr, Oynaa K emm YH3WK
x-—-asmzt y==2asinfcosf, 2=+ acos?t (Ogt< 2n)
JAUNACLAN HOOPAT.

" By HHTerpaanu C'roxc (popuy.nacnnaﬂ l;boﬁ,na.nanm
xucoGnaimus. ,

Papmakksy, '
P«-y-}-z. Q=2z+1x, R-x+y
6¥nu6, .
P _ P 99, aQ___l SR 1Ry
ayg > e " ax e T e T Ty T
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Gy.nann (18) popmyaara 6HHD&H
| @(y+z)dx+(z+x)dy+(x+y)dz=

= Sj{(l-—,l)cosaﬂl—1-)cosg5+(1—1)cosﬂds=o

Gynany.
l?’ -MHCOMN, Ymﬁy

(?ydx + zdy + xdz

HHTErpajsHu xncaﬁhanr, GyHna K ENHK YHIAK
{f+f+£=&
A x+y+2=0

afnanagaH u60pa'r 6yaub, ﬁyna.nmuu aca coar éTpenxacura
KAPWHAHP.
By nu'rerpa.nuﬂ xHcoOnamwaa xam Croke. q)opuydlacu-
han (poﬁnanauanus By xongna
P y. =2, R=x
6yaub,

—1 9 _ 00 GQ R _
Wl’azo =0 ’&x l’ayo

Oyaanu.
{18) dopuynanan ¢0ﬁnauann6 TOTAMHS:

ﬁ)(ydx +zdy+ xdz) = &S:(%— ';—Q cosa—}-l

apP P

+ (%2~ 2cosp+ (42 -2
= Sj(cosa + cosp + cosy)ds.

cosv]ds— .

By epana (S) cupr x+y+z—0 TEKUCAHKHHHET. ﬁeplmra}l
afsaHa OMAAH YErapanaHran KHCMH,

321 x+y+2z=0 TekHcanK TEHIIaMaCHHH HOpMaa
XO0ATa KeATHpPHO, -

cosa=—t o::esﬂ—--L cosv———l—*
VB’ B =75
G?hﬂmnﬂu-'auuxﬂaﬁmua. Hatuxana

24527 , .- 369



. 3
(?yd.x +z2dy+ xdz= — “‘-ﬁs

jds
}

GYnEMA KenG uMKanu. _

PaBisankn,
' des=na’.
¢
Hemaxk,

?ydx+zdy+xdz= —-~—3\l§ﬂna2= — /3 - na®.

2.0ctporpanckuii popmyaacn. Pasonxa, nacr-
paH z=q(X,y) TeHFJaMa OW/iaH AHHKNAHMAH CHANHK
(Si) cupt  Ouaan, OKOPHAAH  Z=gAXHHPUXY)S
< oA x,y) Tenrnama EpHAMHJA AHHKAAATAH cHAAMK (S2,
© CHPT GuNdH, €H TOMOMJapHAaR 3ca sicoBunnapu Oz jxura
napaagen Gyaran UMAHHAPHK (S3) CHpT OuaaH uerapa-
nakrad (V) coxaum {&ucMHH) Kapaiank. (V) aa R{x.y.z,
HYHKUAA aHUKAAHraH Ba yaaykcu3 6yan6, (V) na ysaykcp:

AR(x,y,2)
az

" XycycH#l xocinara sra Oyacua. Y Xoana -
S&S—‘Bg”z‘—f’ledxdydz= iSR(x,y,z Y xdy (19)
{

Gynaan, 6yHpa (S) capr (V) mucMuu ¥pas typysun cup.r.

Xyapu wmyura VYxwaw (V) xkuem xamupa Plx,y.2)
Q(x,4,2) PyHRBHANAD TETHIUJH WAaPTAAPHK KAHOATAAHTHP-
ranna : '

, N
: 555 = Q(;;y 2) dxdydz =

= SSP(x.y,z)dxdz, @
5) :

: 555 i(?{—;’;iﬂdxdydz=§§()(x,y,z)dxdz | @
. )

dopMynanap ypunau 6yranM. _

Anrafiank, (V) xucM oKopuparn (19), (20), (2!
dopmynanaphn. JpHHAN GfanmMaa x§hinarad wapran Ga
- KapraH 6yaun6, yuna P(x,y,2), Q(x.4,2), R(x,4,2) PyHRKuBAAE)
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S o ap 9@ R
(V) na ysnyxcua Ba (V) Aa y3NyKCH3 — 0y —, az xycy-
cuit Xocuaanapra :-)ra G?chuﬂ Y xonga :

SSS L -|- +-—-——)a’xda;dz— |
3] .
=S§P_ (x.4.2)gdz+ Qx.y.2)zdr+ R(xy.eMdxdy  (22)
5 |

6¥naan. Byau Octporpanckufl dopmynacn aelinnany. _

BHpUAYM Ba MKKHHYW Typ CHPT HHTErpassapuHy y3apo
HOFNOBYY - Q)Opmy.naﬂ.aﬂ dohnanannt; Omporpancxuﬁ qup
My.ﬂaCHHH KYHH}IGFH'{G Xam 3yl MyMKHH.

SSS Lo +——-)dxdydz— .

SS[P(x.y z)cosa—i— Q{x,y,2)cosp+ R(x,y, z)cosv]ds '('23)-.
& _ L .
18-mucoa. ymﬁy '

S§4x3dydz+ dg’dxdz— Gz“dxdy
) .

MHTETpaAny xucoﬁnanr Gyuna (S) cupT x2+92—a -
AHHAPHHHT 2=0,z=h TeKHCAHKAAP OPACHRATH KHCMHRAHT
TYJHHK CHpTHI{aH néopar. (28- ynama).

Bepuaral uHTerpanmu xuco6aamaa OcTporpaackui
cbopmy.nacunau doitnananamus. By uuterpan yuyw

P=4 Q= 4y R= —62*
6ywus, -
’ '——l2x ﬂ_lz 5 R o4

IKAHTHTHHH TONAMHUS, .
{22) cbopmy.uara Kypa

SSS 4x3.dydz-|—4y3dzdx Gz‘dxdy—
(3)

| =1zSSS(_x2+ y2—-—223)dxdydz
GVaaanm, 6y!ma o :

()= lnge)e R x2+y2-—a 0<z<h}

Kel‘«!uﬂm TeHTAHKAATH y4 Kappantu WHTETDasHH xucoﬁ.ﬂau-
Mus : i \ :
_ i 371
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- Paamanxu,_ L

2+

3 . 1]
i A i
‘ L“‘JL ] 3 ‘a'ﬂu
|} b+ ) -
AT ] i
Jl. /’ JU' :F -

‘ / oo T e T T 2B guam
J J I E . . - N ’ " L '. .
25 fﬂz 2z“)dxdydz-—-

- =12§§[ S(x2+y’ 2z3)dz ] dxdy-..

= l2§i[(x2+ y’)h———-—]dxdy,
(D} {(x,y)ER’ x’+y’€a’}

Arap ?3rapynqnuapua :
x=peosg, y=psing (0€p€a Oéwé 2n).
1166 a.nuam'mpcax, yana

§§ [(x’+y’)h-—¥]dxdyf

)

12 §'[§(b“%'%%)do]mené*hw’—ﬁ*i |
b - - .

. Gynza

- 6yawmnny Tonamns. Jemax,

£S4x3dydz +4y-"dzdx ﬁz‘dxdy——ﬁua%(a -—h“‘)

- s



19 Muco.rl Yu.lﬁy X '
- §x’dydz+ y’dzdx—i—z’dxdy

Hﬁ'rerpannn x.ncoﬁ.nal{r, 6ysna. (S) cup"r

g )EROL x< a, Ogyga i}gz<a}

KYGHHHT TalIKy TOMOHM. By amerpa:mu Oc"rporpa,néxuﬁ ’
PpopMyaacu Gunan TaKKOCJIaG SN LA

P=2 Q= y’ R=2 L
GYMHILANH TOMAMHS. ) SRR
‘PapmianKy,

-——2x. ———ﬁy, az 22

OéTporpaz{cxuﬁ q;oﬁuynacnra xypa L
Sx"dydz+y’dzdx+z2dxdy- o

;"' S&S{x +y + z)dxdydz

: \1)'\ 4

Ouan (V)* {(x,yz)ER" 0<x€a. Oéyéa o<z
<a} SKAHWHH 91;ru60pra 0JIH6 yq Kappanau uﬂ'rerpa.nﬂu
xucoﬁnaﬁuna

553(x+y+z)dxdydz 2§ o{a S(x+y+z)dz-
0

1]

-sz[ (s [(‘x"-ify)a&—%]dy]%——_f o
L ;'2[3§[a2£§-§+32—3]dx]=3a‘

ij”dydz + yzdzdx + zadxdy =34
'

.20 “MHE 04 . dJaaqn,aJ‘u (V) xncuyunr xaxmu
3 Sj(xcosa—!— ycosﬁ—l-zcos?)ds

373



Gyaumunn ucGornanr, 6ynna (S) cupr (V) xHcMBR: i‘p’fi
-TYpran . ¢upT, cosa,. cosp, cosy aap (S) cupr Tamt
' Hopna.nuunur ﬁj’rnamnpynqn KOCHHYCAaDHU.

' QOctporpaackiii  GOpMYNACHHHHT (23} Kypuuumuna
: qaoﬁna.naﬂns TONaMus: -

ax

) Si (xcosoa + ycos B4 zcosy)ds = SSS 5 +
' (
+ %i‘ +5 xdydz= 3555 dxdydz

: Ma'b.nym KH,
555 dudydz= v

" G6yaann. Ulynn 9bTHOOPra OJAHG, IOKOPHAATHE TEHIVIHKAGH

V=—é—$§ (xcosa+ yeosp {zcosqt)ds

GJNHIIAHA TONAMHKS.

Mucon Ba macananap .

" Croke gopmynacupan dofnananub, Kyaugaru ory
 YHIHKJH HHTErpasiape  CHPT  HHTErpainapH opKaJs
'H(bona.naﬂr ' ' :

35. é}yd_x+zdy—]—xdz_. '-
36, (?ﬁyadx+dy+dz o
@(y +22)dx+(x2+22)dy-{-(x +y‘*’)dz
| 38, @(ﬁqyz-)dxﬂy --—zx)dy—l—(z’——xy)dz__ )

39. Yugy P=x"¢", Q=1, R--z cpyﬂxuuﬂ.nap vy
C'roxc cpopmy.qacn {17) -uuur j’;puu.nn Oynuinty  TeKi
- puHr, 6ynaa K arpd UM3HK x2+y +a2 2—0 afinanan:
"mbopat 6yanG, (S) cupt sca x® gyt —a z>0 ﬂpu
. CepaHAHT YCTKH TOMOHH. . : .

0T



40. Yoy P=y, Q=2z2, R=x tdyskuuaaap yuyu Croxc
dopmyaacu (17) HuHr YpMHAH OGYNHLIHHA TEKIIHPHHT,
Synaa & SsrpH YH3HK \

x=acos’t, y=a~/2sintcost, z=asin’t (0 1< n)

aiinana 6§au6,{S) capt >ca wy afifiana GUNaH Yerapastanrai
IOHPaZHP.

CTORC ¢0pmynacunaﬂ qmﬁ,nanauuﬁ Kyﬁuﬂ.am 9rpu"'"'"""

ll]—l.'.’.l»i}(.!'lﬂ HHTErpandapHu XHcoOaanr:

é)(y+z)dx+(z+x)dg+(x+y)dz OyHaa K 3rpy

yusuk, ywoy x*4-y’+zF=a’, x4y+2z=0 aitnanapau
uopar, '

42. (?(y—z)dx'+(z—x)dy+(:x—y)dz,_ Gysnaa K srpu

wnsHk X2 4y =a, %'i“j" =1 (a>0, ¢>0) SAHTICAGH
HGOpar.. -
43. Qrdx+(x+y)dy+(x+y+2)dz, 6ynaa K yuly x=

=asinf, y=acost, z=a(sint-4cost) (0I<< 2n) 3rpu
YH3WKAAH HOODAT. '
Ocrporpancknit gopmynsacunan dohnananub, kyinna- -
FH CUPT HHTETpaNJapHHH Y4 KappadM HHTEIrpan opKanw
vwpogrananr (S cupr (V) mucmau ypad Typysun cup"r)
A, S§ xydxdy+ yzdydz + 2xdzdx.-
{

;S Ldydz+ pPdzdx + 2dxdy.

46. SSS xcosa—l— ycosp+ zcosy ds.
VE+i+2

Ocrporpaackuil gopmynaciaau q;onna.naunﬁ K.yr“mna-
TH CHPT HHTErpanjapuH XHCOGﬂaHF

47. S§ xdydz+ ydgdx-{-za'xdy, 6ynna (S) cupt
x"’ s +_=

b2 2 1 SANHICOHIHHHI TAMKH TOMOHH.

48, S§ xadydz+y2dza‘x+z’dxdy, .6yraa (S) cmpr
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f(x.p.2)ER: 0<r<a, Oggg&, 0 2<a) ky6 cuprum&ﬁ
HYKH TOMOHH.

x"dydz—i—yadzdx-{—z"'dxdy, Gynna (S) cupr ywsb,

-‘x’—[—yz—i-z’ e cd:epanuﬂr TAWKH . TOMOHH.
50. gx’d_ydz+y’dzdx+_zzdxdy, 6yHRa (S) cHpT ym6y
{ _ o : _

‘g .
_‘;__F.%_%:O (ogng) KOHYC T¥a CHPTHHHHT TAlK}

TOMOHH,
XX 606
" ®YPbE KATOPJAPH

1-§. DYPbE KATOPH TYIIYHYACH

f(x) dynkuus [—n, &) na Gepuran Ba 1y OpanuKmi
HHTErpannanysun 6yncun. Papmauky,

f(x)-cosnx, f(x)-sinnx (n=12, 3, ...) cbyuxu,nﬁ.nap.x.an

[—a, n} Aa MHTerpaAnaHyB4H Gs'l.ua,u,ﬂ l(yuunaru Genry
JAMAEPHA KHPUTAMHES: :

I|

o=+ 5 Fxdx,
% § f(x)cosnxdx', (n=123,.),

f(x)-sihnxdy, (a=1 23..). o

| e 1

b=
"Il.li-;ra'bpnqj .Vutﬁj;
_+ 2 (a,cosni+ b, smnx) ' (2

o |

¢yﬂxquouax Karop [—n, n} da 6epman Fx) qbynxt{uanm
- Pypre Karopu deldurapu. ao, &1, b, as, b, ... 2, .

cc;réaap Hxy cpynxqumcune Pypve KospPuguenraapu. 6eau
Aadu. :
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(1) Katop f(x) Pyurtusuunr Dypse Kartopu Gfauun
KyAngarnua ésunanu: i _

f(if')é-'%{-f- E (a,cosnx—[—bgiméx)-
Aa=] ]

Arap f(x) xypr pynkuus 6¥aca, y xonna YHHRT Dyppe
Kos¢pduunentaapu ' | ‘ S

a,= —i— Sf(x) <cosnxdx, (n=0,12,..)
]

,rg=0 (n=l‘2, 3; -.-).
6YAu6, Gyppe KaTopu sca ‘

'f(x)"-"%+ E _Jq,,-cosrzx o

a=1

'Gyﬂaﬂﬂ. . . . S .
_Arap f(x) rex bysKuns 6§aca, y xoaza YHHArR ypre
KO3 GHLRENTIaPH '

a.=0 (n=0,1, 2, )

=2 S f()sinnxdx (n=12,..)
=0 .

ﬁ?ﬁuﬁ__,- Sypre KaTopH aca

Hey~ b,,—-'lsinnx.
Ao |
Gyaana. _ :
Suan f(x) pynxiiug [—J, I] ra (>-0) Gepuaraw a oy
OPaTHKAR HHTErPaAAAHYBYH GFJICHH. K,yﬁanammn.\m:m—

BALNADHHKRSPREA MU,

’ i .. .
% a,-,=%— S f(x)cos%’im'x {(n=012_)
| : . . :

-

. ! . .
b= felsinttadr (nem 1280y .,

I | 3r



2-rabpud. Yuly
a < AT o
-+ El(a,@os ; xi-l.—-b.,sm ; x)_‘

. (pynxyuonar Karop {— 1, 1] da Gepuszan f(x) ¢ynkyusnune

- bypve xaropu deduaadn. ag, ai, by, az b, .., G ba ...
coHnap Pypoe Kosgpuyuenrrapu deiluradu.

‘ {(2) Karop f(x) (pyuxunnunar Pypbe KaTopH OYJAHILH

Ky#HZarA4a €3nnaiu:

f(x)~—~+ z (a,cos x+b smwx)

[-Mucoa. .Vmﬁy _ _
Jy=e* (—nLagn, am=0)

QyHKLHAHKUNT DYypre KaTOPHHH TYIHHT.
Okoprna . keatupnaran (1) dopmynanan oiinana-
: HKG Gy dysxuusnusr Gypoe Koatpqmuneumapuﬂﬂ TONAMH3:

© gy S e"dxm—-—(e“" e““)'——— hat,

- e

a,=-L S e cosnxdy =1 S-C0AE F nsinax e“’r =
n o ) n Gg'l"ﬂ —n

= (= 1P—2__ shax, ;(n= 123,.)

m(a? a2y
1 " asinnx—ncos!‘lx G—
b“.-.--'-; __S,( e°*'smnxdx=-;"'_':§;2 eul_.:—-
Yyt L =
=(—-1y o g)shtm (e 123 )

Yuna Bepiaran dyHKuuasunr Sypue KaTopH

e“‘~——+ z (a, cosnx+b (SiTX) =

= E‘E"_[?a + “gi o =) (acosnx-—-nsinnx)]

6§rans.

‘,378 ) ) : ¥l



2 nn.cdo.n Ymﬁy ) DL e
Kﬂ =x'(—~ uéxénl

Ryt cbyﬂxuﬂﬂnnnr dDypbe &a*ropann 83uHr,
_ IOxopunarn (1) dopmynanapaan q;oﬁ,n.a.rlaunﬁ Ge-
CoA pHJ‘IP&H ¢ym{uuﬂﬂuur Pypre xoatptpauﬂeﬂmapanu Tonauua

“ af_'.'.l‘ S x’dx—é_n ,d —-%Sx“cosnxdx——-x”“;"j‘lo

4 stmnxdx-—l -.-—-— [(-—- COSM)I +
+Seosnxdx]-—(—l)“ (n_-l23 )
] .

Nemax, o=t q:ynxuunuuur d)yphe xa'ropn
6yaann. : ' '
‘3-Mucon. Ymby R
. L fix)y=x S
tbyuxuusnnnr Pypoe KATOPHHA E3UHF, . '
(1) (popmyna,.nap,naﬂ dohnananue, Gepmlra}i q)ymmﬂﬂ- B
HHHT tbyphe xoaqnpnunenmapnun TONZMHS:

o ‘ ]
b“f"’_ » stin nxdx= ._ mx cos _nx 0.{_':

® :
-+7;2;§COSW——ECOSM-—(—I)"*” (n—l 2,- )
o ' .

ﬂemax, f(x) = X q:'yﬂxunxnnﬂr Pypre KaTOpH -

X~ E (—l}"*’l sin nx .

BN
: * .II-|

. Gynapu. . L -'3._;

A-wucoan Y6y T
: | fy=e* - (—lgxgq) -
d)yﬂxpuauunr (Dypbe K&TOPHHH Sauur. r R

. '\.‘319 .' .




R uyuanapnau c;poﬂna.nam{ﬁ 6epunrau tbymmua-
';-"'-__-"--auni t)b;?gfe xos(quuaeumapuuﬂ TOnaMu3.. PaBﬁlaHKB- 6y .
'j xo.n,aa =1 - o :
a0, - . 1 .o N
: _ . N
By edx;_e—l_-e ,
i e"cos nnxd;t . ““smw""m?‘“‘ .exll -
e \ : l+ B l

= ——? -1
e—a
e-cos na— _
|+zg +(e-cos ni- -e~ cosnu) -( 1r e
. [n_._.l,2,3, "y _ S
. 1 - . L ,. . ..‘
. bﬂ= S e‘ sin mlxdx= SI““M_mmSWJI
\ 1

-

S 1+ n*a? -

-—-——{emtcos nn + e‘ 'nn cos nn)=

T

. nl:ri:osnn (e~ _.e.)-.= -
o ——_.1 41, €e—¢ - - _ '
- ( )" T ,‘,zmt _ (n_-l,2,3,...)
S ﬂ,euag f(x) =g* q:ymmnﬂnunr (—-lgxg l) d?ypbe.

- KaTopu :
& eo- e'_e (e-—e“') Z [ cosmtx+ -
” u-l ) Lo
. o _
| -|- (1”: 5-nn sif mtx]

£

B- uncon Ymﬁy _
' -, arap -—ngxg 0 Gy.nca
f(x) —x" arap O<x<n ﬁynca
: S @yuxunsunnr ¢ypbe xpropmm &sumr. . T - '
- By ¢ynkuuaanur Gypoe xampuan Bau yqyu. aanaao_

-_-_yuuur bypre Koscbcpnuneumapnau (1) tbopuyalanapnan
i-'_tpoﬁna.rfanaﬁ 'rorfanns s _




o %o =;E* S f(x)dx=*;l‘—'5 (—x)dx-i-;%s ‘fdx —§~ -
i 2 ks S
o X 0 :‘ .- .

f(x)COS 'def=%|: S — xcos Rxdi 4

—-_%

b
a,=_ |
" - n

-5

- f,cos,',xix]é_ ST ET

o nnt

Ot_—-—)a

8, = § 'f(x)_si.n nxd_.z_c‘_

S~—~Sm nxd ] _ 54%)’;*11 .

K.apa.uaefrrau (pynxunﬂunur tbypbe xampn xynnﬁamqa
6)"manu , :

[ v T
1 Lt
=1 g—-xsm_qux—[-
-_—D

I""_I :

nn

f(x)~ n-}-Z['” Lcosnx-l— ”ﬂ smnx] N

T o=l

6-MHCOJI =, =n]' aa (cpu.urau Bd Wy opaJlmU!;a
mﬂ'erpan.nauyaqu f(x) t})yﬁxuuﬁ Pypbe xa*ropu .

f(x)~-——+ 2 (a cos ru:+b sin nx)

n-:l )

‘H'H_Hr KHCMHI JAHPHHAHCHE L : o -
) . '- a ..: " . . . . e . _.
TLE x}=TF(x)= 50"+ Z (a,coskxt-bysinkxy .

N " ] k1 ) . ._‘e: N PR

. a . sm(2n+l)—a-—~—«
T,,(x)=-— S ,‘(t) ——-—~——-——dt
“a ) sin-—— R
TeHTIIHK ?pHquH Gyaumnw xypcamwr Dk
" 'Bepuaraw cbynnuna Qypbe ﬁa'ropsmnu .
faruuznuchn e

. KHCNKRE




| T“(f irFi‘;"'4J-"bfil."('czl.;c:<:,s' g}c+._§,§iﬁ oy

_— 6:11_16,. YBAATH -Go, Bk, bg (k=1,3, ) _haﬁﬂuur'ypuuré
- yaapauur uosanapu :

R
:m?;ﬁmmw
=L f(t)cosm: (k=1,23,.)
=% | ftysin ktat, (k=1,2,3,..)

P

. l'mplc‘.ff'ién.t‘i -ronh‘n!is*"—l...- e e g
CTAR x);=-—— S Ky 4 2 S f{tlcos kivcos kx+

+~sin kt siil kx]dt-—-«- S ﬂt)dt+

e,

17 s

L3 Cﬁsk(t—-x)]dt

4+

'_'17 e

]
et F

Paamamm,

&-1 . : - 25:11—2—

. : . '1" sm + E siﬂ k—i——-)!f“ sm(k_b)y)]*_j:i

2sm 7

: ==J————~*-z sm(n-}wé—‘) y

St ' . :Zsm2 ik



Kefintrn Tenraukia y==f—x feilnica, y xoiaa yw6y

. 3
-;—-i— T £0s R(f —x)= _
; - . t—x
A ' 2sin—=

mynocaGaTra sra 6yaamus. Hamkana neoraanamn 1603um
Gyaran

T, (: ")=?1{S f(1)- —*—~——'—-2—_—dt

L, fe—x
sin

TEHTAUKKA KENaMu3. ' y
- Opataga (4) TERIMAHKHHHr ¥HT TOMOHUIATH HHTerpa.rl
f(x) dyuKkuuanear Jupuxne nurerpain LReduAanu. .

2-§ #¥PbE KATOPHHWHT }llcunm_ms}aq'nnurm_,.

Pypbe KATODHHRHI SIKHRNAMWYBUMAMIUHH Hbonanaf-
AHraH TeopeMalapHH -KeJATHPRUIZAH AaBBad (PYHKUHAHHHT
6¢amaknn- nud:(bepeﬂunannauynqu..'- TYILYHYACHHH 3caaTHb
Yramns.

la, &) opanukuy

la, bl=I[ao, ai]Ula1, a3]U...Ulan-, aul
{(ao=a, a,=h) '
G6ynaauran wyunafi _
[ @0, ar'),
(a1, a2},

..........

[an—h an]

GynaKkaapra aKPaTHI! MYMKEHR GYJAcakH, xap Gup {as, ds41)
aa (k=0, 1, 2, -...,'r:-—l) f(x) dynkuns aupdepennnanna-
HyBuYM Ofaca XaMpa * x=-4, HYKTajAapAa YeKJH Vur.
Flar+0) (k==0, 1, 2, ..., n—1) Ba van f{ar—0) (k==1, 2, .
n) XOCKHAANapra sra Gyuca y xoana f(x) Pyusuun [a, b] na
GYnaran-anddepeHuraINanysun TeARAANH, L
I-Teopewma. 2n paspan f(x) dynxuns [ — x, ﬁ]opamu(- ,
Aa 6§xakan-amddepenumanaanysin G6jaca, y xoapa Gy
dynkuusunnr dPypoe Katopi
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DA "-—-i- 2 (amsnx+b sin#x) -

. = =1 - : )
[—n, o) ma ﬂxnmamynwlrmw -2&{ —=, n} Aa.
’("+°)+ﬂ"_°) + Z (a,cosnx—l—b sin nx) 6y.|1a,u,u §

. x==4n G§J|raluxé i(x) daymmml Pypre xa'ropnuuur
RAurunancu i

FIH=n+0+f(—0) . .
ra TeHr 6¥aasm.

2-TeopewMa. Arap 2:1 JAABpan f(x) ¢y|u(mm —n, it| na
y3aykcn3d, GJsakan-aiuddepeHunannanysan = Ba
f( —n)=f(n) 6¥aca, 6y dyskunaunur dypoe u.a'ropu [-—-
::] Jl.a sxnnnamynqu Gy.llnﬁ. :

}(x)-———+ 2 (a cos nx+b sin nx)
A==l

6ynamn. ’
. By xoana f(x) q)ynkuﬂﬂ bepbe Karopura eﬁu.na,uu
DefinnanH.

©  T-mucoa |—n, nj na Gepuaran ywoy

H)= 1, arap —a<{x<<( 6ynaca,
1= —1, arap O0<{x<n 6jxrca

2n naBpau pyuxkuuaen Pypbe Katopura EAuHr.

"Bepunrad $dyHKUHA 10OKOPHA2 KEJITHPHATaH l- Teopema-.
HHHT WapTAApHHH KaHOATNanTHpaid. DBuxoGapun, Oy
¢yukuus Pypne katopura &hunank. Dy &dunmanu tonmm
yuyH f(x) q)ynxuuﬁnnﬂr bepbe KATOPHHH TY3aMu3:

S f(x)dx—-—- S d.g+5(—1)dx =0,

u 0 -
a;,=-:l— S f(x)cos rzxd'x=‘% S cqs nxdx-{—

—a Co : —

a1-
S H

(—-—cos nx)dx =0 (n%I,Q,&...)

T ba

=%;S f(x)sin nxd.f-;—;- S sin._n_xdx—]-'
30 A _

E



+% i( — st nx)d;r="-;2,—l: {21y v- t], (n=123,.)

g
" [lemak, a : -
P Lie e, a0, T, 2,
bg, =0, n...-l 2, 3
FERTTSPELIILI E b?u l-— <4 --'.!'-
{2n-——l}u

Bapua x€(— rc:','.":'t.),' x-J,EO fli’rmahapﬁé v

___+ sin@n— i}
ﬂ”"‘ Z PR

6?nanu .' o
x=10 Hymana 6epn.nraﬂ ququusﬂuur tbypbe Ka’ropu
AHFHHAMCH .

f(—-ﬁ)+f(+0) 1+(—n '9
2

‘Ta TeHr.
X=—n, r=n Hyma.r:apna Karop. AHFUHAMCH MOC
paBHWAA .

H—a—O+H—540) _ 4
2 - ¥

Ha—0)+ia+0) _ o
) B Y

G?aa,nn _
8-Muco Ymﬁy

f(x)-—-cosax (G<<a<l)
ynKuMsiHE dypbe KaTOpHTa SHUAT.

By q)yuxuuﬁuuur Pypoe Koaq:tpnuuemaapnuu xuco6-
JaAMH3: _

n - i .

2 S sin an
==\ cos axdx 2.——
@ .4 3 an '

ajw_

a,= Scos ax-cos nxdx—%ﬂ[cos (a+n)x+
0

) r2a sman

—l—cos(a-—n)x]a‘x-—(—l) P Rhaan

25527 ' > 385



(n—l 2, 3, ..)
b,=0 (n=1, 2 L) -
- Jlemak, Gepuaray ¢yﬂxuuaunur dJypbe KaTopn _

' sinan 2a sin ax (—
€08 QX ~ ~ = += E 2

.,os nx
ﬂ "—-‘! . .

f==)
6ynaan. Kapanaérran ¢ynmun 2- Teopeuaﬂnur 'mapma pR-

uH 6axapaan. Wynaur yuyH f(x)—-cos ax cbynxuuﬂ Dypre
KaTopura éfinaans: o

»OS ﬂx i

COs gx=—=

sinau-+2asmaa E ( l)"

an .

Arap ReHuuru 'ren'rnuxila' x'=0 neﬁnﬂta' ylu_la o

sman Loerton
= [ ns] L

) '-'_7%2(—1)"(”,,, )

- 6§an6, yuily

sip am:

TEHTTHK KOCH. 6fnanu.

Mnco,n Ba maca.ua.uap

(—n, =) nAa Gepnaray Kyﬁnnam quHKuHaJlapHnHr
tD‘ypbe Ka'ropnapuﬂﬁ 'rysnnr oo

Lfm=2c43 4 fw= x+x2
2, f{x)=sin x+ sin 2x. 5. f(x}-—lcosx[
3. flx)=1xl.

{—1, 1) opannxpa 6epunrau Kyﬁﬂnaru q;yﬂxuﬂa-
Aapaunr @ypbe KATOPAAPHHK E3UAT; L

8. f(x)=2"
7. f{x)y=12x].

_{ —1, arap ——l§x<0 Gyaca,
8. f(x)"—{ i, arap O<{x<l Gfaca.
9. [(n=x, .
10. f(x)= : o
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Kyuunam tpyuxuuaﬂapﬂu K&pcamnraﬂ opa.zlululapna
dypre KaTop/iapura eﬁnnr .

BN f(x)_“ d O<x<2u

12 F(x)= u—x2--—n<x<u

3. [(x)=sinax, —a<x<n, aéz
l4 f(x)=shax, —n<lxxlm.
18 f (k)=xsin X, ~A<<x<m,

Kyﬁﬂnam dyuuusnapan Gypoe x,arop.napnra emmr :

16. f(x)—-sgn(cos x)
0, arap. —-n-::x<0 Gynca, .

17 f(x) X, arap. ng‘(n Gyaca.
. X, arap —nx<0 63’(.:103
!8' f{x) {n arap 0<x<u 6y.nca
9. f(x)=lsinx|. - _ _
20. f(x = 0, arap ' 2'{”x<0 6?.!1(:‘3' _
2, arap 0<x<<? 6yaca.
S '—4—x arap —ngxg{) Gy.nca, .
21.-f(X)—-1
: : —-(n—x) Brap 0<x£n G{aca.
L '__(H—‘) arap —'uéx-é 0"6?:1&&.""““"
22. f(x)=1
' : —(l—-—~) arap Oéxgu 6¥aca.

d)yuxunmapunur tbypbe Kampnapara eﬁunuanapﬁmu-.
donananus, Kyﬁnnam Teumumapnnur )"rpmum Gingmm-
HH K?pcamm‘ ) , )

2 oLl AL A S
" ..-?’2-.- 25

- (Kgpeatua, ft0=s? gyweinain [, ] 20 Gypie
‘Katopura &Runr, cyur x=0 ae6 onunr). - IR

242

.

4n =1 2‘_'




-

30,

‘. AL
2 _1_=a?_‘__w
a=1 -
ab . __l)a-{-l _ l _ 5t
Z ¢ us--{—'l - e 1 shu)
Il—'l
o A==ty _ 7
2= g iz"
=l - . .
: E (25—'1‘)“’.".' -8




Xif 606 _ N
K§n Jsrapyaunan pyuxungaap, -
YARPHRAT AUMKTR B2 YSNYKCHIAMIR

" .I 10. (1 ——)‘ 1. (27 —'—5~) 2. (1, I) 13, (5 4. 14, (1,

1). 15. (1, 1). 16. (1, 1), 7. (0 ) 18, (0 0) 19 (0 0) 20 (1

2) 2. R"'\{(x. Yt y= 0} 22. y= — X UH3HK uylu'a.napu Ba Oy uHaHKIaH
KKOPHAR HOANAINTAH §4pUa HyKTaAap Tinaamu. 23. Texncankrunr GHPHHYN
qopaxmarn 6apus HyxTahapH TinnaMmn. 24. TeKHCAMKHMRE HKKHHUH
YOpaKLATH HyKTanapn Tinaams. 25, {(x, ¥+ ¥ < 1), 26. ((x, y)u”+y’q§
= 9} 27. Zha<a<<(2k+1)n, arap y;ﬁ 6941&:&_{2#—{-!_);1@1:4(2&-[—

4+ 2)m, arap y<<0 Sfnea (k=0, 1, . 28, x320, ¥=0, i
;B-JE 29. {(x, yra+y>0} 30. Byryn rekmux (Oxg} 3. y==. $2,
L ¢

Q——T_.l mnepﬁo.ria Tapuomapu opacnnaru TEKHCAHK KHCMY, 33. R\{(x,

yyx=1, y=0}. 35, fex, y)-—léxél —lgy< 1) 36. fr, prr A
AP 2x) 87, {(x pr2en< S (264 1)), keZ. 38 {(x yhx+
+y<<0). 39, {(x, g2 b =0 40, P =z, = —x, y=2 unsEKAap Guaan
derapaaaHrad SEpR YHIUKAE yeoypuak. (O(0, 0} HYKT2 xapuaﬁna} 41 {(x,

PACS RSN —2': “ 3 45. 0. 46. 0. 47. &~
43049050.15!05215“540551aexmossosoosn.l,
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