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7. 0653300
7.1. 06B53Jd®SROL BbIdSd. BO®D)

dgdmgommn  3sblsbmgOnmo  0b@ga@semols (353&) 6.1 356536530 '3380);336"3@0 GGabol}aoG
336bg3396mmo  gm@doo.
a96Labogms 7.1.1. S 20 9967300 356bs Begcmemo obigzcrsero [a,b] L9adgbd by, Gedgmacs

[reoax=[r

Loboo hsoffgdgds, [sdmswagbl 0d gogn®ol gsdml, Gmdgmoi dgdmbsboganmoas
y=f(x)
36300l gMsg30300 s
y=0, x=a s x=b
FOx99000 (0b. bsb. 7.1.1). smbodbmmo gogn@ol gsdml dgodmgds dogmsbrmmamgn bsbsbby ws-
bsbgemo  dsOmggobgegdol  gs@mgdol  xsdol  Bogmol  Lsbom, GAm@Es dsemgmmbgogdols  dsgbo-
dsergo Logsby bymolzgb doolif@sgal:

(max Ax )%0 -
(n—o)

b n
[reode=tim > f(E A, , Ax, =x, —x,,, (T.L1)
g k=1
VA 9L Bmgzsco 39 JOQQ&QQO 56 b oyels
J3006B03omadee  eogomety s & Faddoggdol
F9éhg3eby. o sOlgdmdl (7.1.1) bogedo, [ agubiiost
[a,b] -b9 06(?)36(4)3&)Q0 960 zﬁmg\)a&).
09

Rp===-

f(x)=c=const,

& oysb M0 3obgeols  gsdmnmdo  dobo  Logedobs s

=y

ol g=x, Ax;x; b=x, Logsbols 65361830l Bmeos, 6sb. 7.1.1-ps6, (3bswos,
b

6ab. 7.1 I cde=cb-a).
gl gobslgbgemo  MBnemme  3sdmdeobstigmdl  (7.1.1)-
3bs(3.

396babmgds 712, [ gbiiool @segdommds Azgh Fbemme  gsGmols (3698sb0msb  odstrmgdsdo
03500 lshobemgdobozgols  dmgzombmgge. (7.11)  Beewmdon  gsbbs brgGogemo  0bBggtscrols 36980k
a93mygbgds 3sBabsy Fgodemgds, Gms f gbdios Msegmaon 3608369emmdgdlsz omgdl.

336bsbmges 7.1.3. o a > b, 35906

j F(x)dx = —j F(x)dx.

0gmrgds 714. 30300, f s g 9630900 0bdga309ds00s [a,b] -6 s ¢ dnedogos, dsBab:

1. jcf:cjf;
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b b b
2. ﬂf+g)=ff+jg;

3. .[f:jf+jf, bosy € €la,bf;

[f

a

b

< [Irl;

4.

a

b b
5. o f<g I a<b, 35306 .[fﬁjg.

a

3bbs begmrmemo  0bi§g363emols gz9ems 9l m(go[}(_'](b 303003 8@600Q36¢ 03s60L™) 0b@gaMsemols
B9dmm demggebomo as6ds@rBd0wsb 3sdmdabsty.

Igega0 7.1.5. oy f 9Gy3g80 gabioss [a,b]-%by, 35806
b
(b-a)min /() < [ f(x)ds < (b—aymax /().

©398)30(3909. 07 a9dmz0gqbgder 7.1.4 ogmegdols 39-5 mgzoligdsls, sy
g =max f(x) =:c = const,

as<x<bh

dogoegdm, d
b b
[£@)dx < [edx=c(b-a).

3bsmmgon®se doomgds J39dmesb dgazsligds.
bossgdo (ymols obgoemBMsz0s — gomodlol dmegmo. 306Hmdgdol BsGmem ©os3sbmbdo,

y=a+bx""? (71.2)
babols o3mbdz0s boswsgdo Fymols obgoraB@szool ¥ Lobdedgl 535330090 X ©O™Lmsb (Philips,
1957-1958). s33cmligg@memo  bsgmgdgdo  Foedmawagbl Loobgl obggse 96 3dgs6r  dpgmdstrgmdsdo
(3085, omzmo, 30eOHmdggmeodgdo s . 3.) Iolnmb ©OMdmgdost o6 ©smgormls 3sgPowsb
dofols bgesd3omby s bagbgdby. ol 0bmdgds dmlmemo Fymol ggbols Lobjoo dogmodqd@gddo (33).
Fymol boswsado obgor@®szool Lobds®y obmdgds 33/bo-do. 3mbidgdme  Logynsisosdo (7.1.2)
©8dm 3oEgdmgdol  3sdmygbgds  sdmoeadnmos  dobodserm®  LoRdsegby  Gomsi  Fysmo  gmbsgls
bossgBo 8 7336513690l Lermgmse asxg®gdsdey. gl dobodsgrg@o LoRdserg (7.1.2) ge&dnmsdo
Fomdmpgqbomos a  dqedogom, GmIgmoi msgzol dbMog sdmoEgdgmos boswsgol Bodby.  dgmeyg
G360 (7.1.2)-0ls dstrxggbs dbscrgdo domomgdl 0dsby, Gmd obgor@@siool bohs@ols (33emamads
dgodemgds  asdmgbsmm  0bgormB @300l  ©sfygdal dmdgbBoesb  gsbzmomo  EMmols  3mbs3zgmals

1
(95360 bybBew, x 2 -0l) s b 3nedogol  6s3Ggmom,  G@Igemo  sbsbosmgdls  Boswsaols
@36%607&015**) bs@obbl. o7 0bgomB@sool ©sfygdol dmdgbBolsmgol boswsgo Fymomn momddols
9% 990 me0s, 33806 gl (g3t0 doembg I306g 0d6gds, Geeash, Gegs b=0, B3gb 23946905
0bgoen@®s300l Lobdedrg Fymom asxg®gdnmo bosesgols 30639030,

Da. 3. b G0dsbo (1826 — 1866) — 396m3sbgmo dsmgdaidogmbo.
e 3960560351 sBsb0smgdgb B)96393(339emdon — Fymol GemEgbmdom, Gmdgmoz dmeols dsbsgmals
ddGsmo bsffomols gomgmen dsbsby.
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30350, dm(393mmo seaomobsmzgols (7.1.2)-b sg3b
y=15+5x"2 (7.1.3)
bobg. dobo LsBmsmgdoo Fgodmgds obgoem@®siools LobJsols gsdmmgms ™ol 690lsdoge
3396830 (boRdstry asdmmgmoemas dgemgeals LobybBom):
xX= 0,1 0,2 0,5 1,0 2,0 5,0 bo
y= 30,8 26,2 22,1 20,0 18,5 17,2 33/bo

yA

30,8f-- -

22,14----

=V

0 0,1 0,5

6ob. 7.1.2.
Qo Y = 15+ 5x‘”2 Focob 4399 Bgdembsbogernmo
y=0,x=0,] os x=0,5 Gog99800

Fymol Lsghoem Gemegbmds (Q) , Gmdgmo 0gmbgds bosesado OMol gs®33gmm Fnsmgedo,
3638039 [FoMdmseagbl 03  agmdgdonmo  bszzmol  gsdobl, GmIgmo  gdembsbmg@mmos
(7.1.3) Gotrom, sdobos @g@don ©s O™l 0bBgzsmols Lsbma®gdom sdiobsms g@dby (mgem
Bboe, dsnby ¥ 0gdols 3sGemgmn@se asgmgdmnmo §Oxg9800). (Q) bowowol 3s6bmBargdss

ﬁhm =d3
o

30J35m, bes  3sdmgmzsmmm  bosesado  Bsgmboemo  Fymol  LsgPom  GemEgbmds  ©Amol
10,1;0,5[  0b6#ge35emBo. g0. B39 mbrs  gsdmzmzsmmo  bsb.  7.1.2-%y ws3BGobymo  gedmals
BONMI0, OG0z, OMame 3 gl 83 3sMgMsgdo gbsbgm, Fgdgao ob@gaGemols

0,5

~6+10(,05 - 0.1

0,1
=6+10 (0,7071067 -0,3 162277) =6+10-0,390879 =9,90879 (33)
Bomos (g9bggdo s3mmgdnmos dgsmdogombgools Lobylgom).

1/2
X

0.5 0.5 0.5
j(15+5x-”2)dx = j15dx+ j5x-”2dx =15-0,4+5-
0.1 0.1 0.1 1/2

7.2. 33R3IINRILOL JOB0MSRO NIM®I3d

ogotgds 721 o f q(y3980 BmbJgoss ©os  abBgezembg, Gmdgmon  [a,b]  Lgadgbd)L
390393, 3ds3ab:
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1. % j F(x)dx = f(b); (7.2.1)

b
2. o f(x)=F'(x), 3806 [ f(x)dx = F(x)[. := F(b) - F(a). (722)
(72.2)  goédnmsls  bommb-rsodbozol  geaddgems  gffoegds,  Gedgmo 6.1 35693635380
as6Lsbm3ermmo  0bBgademol  asbdseBgése  dogomgm.  F(x)  ggmbiiosl, Gmameg gb 6.1
3563363580 0gm s@boBbemo, gfmegds f(X) gmbdiool 30639mmgmaamo, 3G0doBommo gmb30s.
Bl 9fmegdgb s3¢9m3zg 683 0fsMdmgdaml o6 gsbylbs rsmacr  0bBggtserl s [oogb jf(x)dx

BMOI00S(3.
338303998, o63mgdmemols (36580L JgLsdsdolsw
b+Ab b b+Ab a b+Ab
L [r-] [relr s
el — 1 a a — 1 a b — 1i b
ap) /OO lim e = it = (7.23)
304350, Ab >0, 35806, 7.1.5 Jg0930b msbsbdse,
b+Ab
1 < <
Abbs{crslgm S < -I[f(x)dx <A berbaa S, (7.24)
9- 0. Ab-%g asymgol Bqdwmga,
b+Ab
[ £dx
i <t <
bsrxrsl}la?Abf(x) - A besaas J ).

0 Ab -\ bmemolbz96 d03sLGEsxggdm, dogomagdo, G™A

b+Ab

j F(x)dx

im -2
f(b) < A%m& 5 < f(b)
bsogsbs(s

b+Ab

j F(x)dx
lim b—bz ). (7.2.5)

Ab—0+ A
Goigs AD <0, 35806 (7.2.4)-0b sbseremaonése dogomgdo, Gmd
b
(~Ab) min f(x)< [ f(x)dx < (~Ab) max_f(x),

b+Ab<x<b
b+Ab

bsogsbas(s, (— Ab)-%a asgmgols s 7.1.3 asblsbomz@ol gsmgsmolfobgdom, asdmdeabsérgmdls, md
b+Ab b
[reods [ f(x)dx

min <t = brab < max )
b+Ab<x<b f(X) Ab —Ab b+Ab<x<b f(x)

3Jge0sb, Ab - 6ol 396 doLFMsgggdols dgdwga, dogomgdm

b+Ab

J-f(x)dx
lim b—b = f(b). (7.2.6)

Ab—0— A

4
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G356 (7.2.5) ds6rx396s s (7.2.6) dodr(3bgbs bg®gdo Bmeos, s3ofmd selgdmdls

b+Ab

j f(x)dx
lim b—b = f(b). (7.2.7)

Ab—0 A
(7.2.3)-©6 @5 (7.2.7)-0s6 353m30bstrgemdls (7.2.1).
o (7.2.1)-b 39330996900, 3394693, G0d Vx €[a,b]-borgol

d . , d
5[F(x) - j f(t)dtj = F(x)-— j f(0dt = f(x) - f(x)=0.

(36mdogmos, G030 Gs0dy  abBgezemby  ggbdiool  FoMdmgdamo  bymol  Bmeos, 35806 gl
B6Jos ®s0dy C 3gedogols @mgoo*). sdod

F(x)— j f(ydt=C. (7.2.8)

o 83 13968136900 Rsgligsdom
xX=a,
dogogdm, d

Fla)-J fode=c.

bsogsbsgs
C=F(a). (72.9)
8965, (7.2.8)-0s6 @5 (7.2.9)-ps6 s35b33600, G0
[ f@at = F(x)-F(a). (7.2.10)
oy (7.2.10)-30 hsglizsdo
x=b,

3bswos, b
[f@at=F®)-Fa).

5 go0b3gzs (7.2.2)-1, Geeash swezomo dolsbzgoeos, Gmd 0b@gadsmols 360336gmmds  Lsob-
39303300 (33e090by ©8dmoEgdymo 8O sl

D 580l Agegdoe ©sladdgoGgdmor  9bos  3sdmgoggbmm  moa@®sbiol mgmdgds  Lodgegnem
36093bgamdols Igbobgd, Gmdgamoi bggbo gg@Lom  aomgoolfobgdyamo o6 s@ol. 0ydEe
390603y Iolob@gdom ol gbowos. s@m@oz, g §= f(£) aodmbos@dogh ds@g@ooggmo

F9o@ogol Imd@smdol (Oxol golfgdog, odsbmsb dolo Lobjodg, @m@Es 21, oyogydow
bgeol Gmaos v=f'(£)=0, 359ob, GmEs t21,, [goHomo swaombgs ashg@Hgdymo ©s
Lofgolb O Fgo@omsdwg s dsbdogro @m0l gymgger 3mdgb@do 5@ ogergds, 9.0., Igedogos.

5
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73. V0&00)0 06530050

asbg0bommo  Logh39do ©g3e0B 0l Oxyz  gmmdeabsos Lol@gds. godgsm, I $s0dg Focos,
A™Igmo(y dm39dmmos

x=x(t), y=y(t), z=z(t) (7.3.1)

230Bmmgdgdom, Lssy ¢ Goddmseagbl  [a, B]  bgadhdby (33eee 3568398OL,  beenem

x(1), y(1), z(1)  go o3 3s633gBG0l  Lsdo  9fy39d0 Rubioss. sbgo  Fool ﬂmﬁ)go&ﬂ)*) Foco

9 rgds.
JeEsbol Fool dsdBogzo gfmegds, o7 35633980l e Lbgsesbbgs 360d369emmdsl 83 Fomols

™0 bbgsesbbgs Fgo@omo dgglsdsedgds, asews, dgbsdmgdgemos 0d dgdmbggzols, Gm@Es ) =a ©s
ty = . Lbgsbsotse G0  godzem, gmewsbol  Godo dseBogos, oyt £ty (4, 1 €la, f])
QBME@dsl Igogase dmliogsl

[x(t,) = x(1)) +[¥(1) = y(&,)) +[2(1) = 2(1,))* # 0,
35603, dglsdmgdgmos, 0d dgdmbggzols, Gmis ) =a, th =f.

Om@Es 3903980l =a s 1y = 3603369090l gmeesbol  fomol ™o bbgseslbgs
T960B0mo  3g9Lsdsdgds, Fodl asblborl gnfmegde. sbgo F9dmbzgzedo  3s6sdgBeol f=a s
t=/f 860336gmmdsmns dglsdsdols FodBomagdl T' FoMol dmemgdo gfmegds.

QTN

x(a)=x(p), y(@)=y(p), z(a)=z(p)

FodEsbols ool gzdmmo gfmegds.
segoemo  dobsbgzge®mos, GmI  gmeesbol dse@Bogo gsblbomo Godo [a, f]3mbsyzgmols mEmog@-

osmbsbs s 9fyzgBo sbebgss. Lsglgbom sbggg, gmOEsbol dse@ogo, dgzgmo Fomo FogGomols

MON0gOn(3ebsbs s fyzgd) sbsbgel (emdmswyqbls.
303 7olbdmm, Gmd gooesbol (7.3.1) Goorby asblsbog@rmmos Fo@domal f(M) gnbigos. gb

0dsl  603bsgl, @3 (7.31) ool gmggem M Fgodoml  Bgglsdsdgds  gstzzgnmo  f(M)
36033690mmds. (3bsos, f(M) gnbiisos Igbsdmagdgmoas asbzobommm, Gmam® X, ¥, 2 (33090l
3630, bowsg (X, ¥, 2) sbyy M FgdBomo (7.3.1) Fodbgs dmmsgligdmmo. s333568@, bs33emsm
S(M)  a93mbsbymagdals, Bgodmgds 3fg0mo  f(x, v, 2), bswsy (X, ¥, 2) TodBomo (7.3.1) ool

9390360k,
osz0ls 3bGog, X, ¥,z gomoeobsgdo (7.3.1) gsbmmagdgdomnss gsblsbmztragmo s sdogmd

S (M) Bgazodmos [s6dmgoeaobmm Gmame ¢ 350839360l Gommo ggnbiios:

SM) = fIx@), (@), z(1)], a<t<p.
a3630bommo  gmeesbols dsdgogo (3sblbomo o6 gzmmo) T Fodo ©s 83 Goorby asbbsb-

@gtnmo w= f(M)= f(x,y,2) ga6dg0e.

sbgo gbiosl 9fy3gdo gfmegds T' Godol Gs0dy M (oo omdo, o gmggm ©segdon &
®oibgl olgmo @segdomo 5§ Bggbsdadgds, ™3, Gegs M el s p(M,My)<s (p(M,M)

360363l dsbdogls M s M [ ol Bméols), g3969ds
[F(M) = f(Mg)|<e.
I Goobg asblsboggm w= (M) g96ds0osb 1Fy3980 gfmegds dmgml 3 Goorby, Gmps gb
Fabdaos aVyaados 93 9g00sbgbgeol gogaen faBhoeodo.

V3. g. g goGesbo (Marie Ennemond Camille Jordan, 5.1.1838 — 22.1.1922)
6
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ogmegds 731 godrsbol 69o0ldoger T Fodby asblebog@nmo, «9fyzgdo (M)  gnbiisos
3990l bmgmos, g.o. dmadgdbgds olgmo @segdomo A Gosbzo, G@d I Gool gmggm M

FaoBom38o 33946900
|f(M)| < A

ogmegds 732,  gmeesbols I' ooty 9fgzado (M) gubdcos osbsddrse fgzgdos 3 Foo-
b9, 90. gmzgmo @segdomo & Gozbzolbemzals olgmo & >0 Gobzo dmadgdbgds, GMI, Gmss
p(M,N)<o, Mel', NeT,
33036955
[f(M)= f(N)|<e.

0961935 7.3.3. gooesbol I' Godby 9fyz9do 596309, asbbomrgmo Gmamei ¢ (330l
Gomo  f(x(1), y(t), z())  RubEos, V939808 t-b dodso dogml  [a, B] LgadgbBby o,
353bosdy, 0sb3d3Gs@ 9fyzgdos 1-b dodsrm, GOem(ze

a<t<pf.

asb30bommo  @s0dy  FOxggzseo  (g0. Log®dol 3Jmby) gmdsbols I Godo, as6Lsbmzememo
(7.31) gsbgmemgdgdom. gogmmobbdmm, 6m3 I Foodrby gsblsbmgeramos Foodomols  f (M)
B6Jos.  s@3b0dme A -mo ' Gocol ol Goodomo, G@dgembsy  3s@sdg@tol =
3600369emmds  Fgglsdsdgds, bmemem  B-omo — ol (godomo, Gmdgemlsig  Gggledsdgds = f
36033690mmds.  30dmdMsmo  I'-l asl{adog A -6 B (godomolsggh ©s sm36036mo I -by
dodegzdmdonr M| M,,.. .M, | GooBomgdo.  sm360dbmm,  begsemdobsmzgols, A =M, -om,
B=M, -oo.

gbswos, Om3 I Godol gmggemo M M., 6gsmo (k=0,12,...n-1) s36gm3g [Ox935000.
3036036mmn  mommgnmo 83 Ggsmol botgdg s -mo (kK =0,12,..,n—1). sgommo M, M, ., &z5m%g
(k=0,L2,..,n=1) ooocn P, (9odowo (B, eM M,,;; k=012,.,n-1) o5 3335030600 5sd0

n—1
o= f(P)s,. (7.3.2)
k=0

03 x8dl 1 gbdiool G0dsbols xsdo gfmegds I Gomol segdmmo wsbsfomgdols ©s s6Bge-
wo P, (k=012,.,n-1) GooBomgdalsmgols.
(o®3mgoea0bmm, Gmd n — 0, olyg, Gmd monmggmo Fgdseagbgmo MM, ., Gzsmol ©osdyd)-

o (303y LodMsgmols osdgdto 3 boddsgmgdo Bgdsgsemo 6380Ldoge @ (g@doml dméols
ds6dogmars  LodMsgemols bl Bgos  Bmzsdl  gfmegds)  doolfesgol  bymoliggh. oy,  sbgm
3930639350, s6gdmdls (7.3.2) xsdols 3863350 Bm3zsto, Gmgmo 9GS ©sdm jogdnmo  S6(3
3ggol Fabobs s sy P (K=012,..,n—-1) §9680mgdols F9éhg3sby, 385806 3 brzs®l

gvoegds  f(M) gubdiools Somgacmo ggs60l [omomo obigztsero T Goddy @s sl sy smbod-
bsggb:

j F(M)ds = j F(M)ds = j f(x,v,2)ds
r AB AB
33M03.50,
n—1
Jr(yds=1imy f(PO)sy.
AB k=0

Loy A ob0dbsgl M M, . (k=0,12,.,n—1) Bqdseagbgmo G3semgd0l  ©osdgBems Bmeol
aeoegll.
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se30m0 dolsbggemos, G0 Fooby omzgmere sGRgnmo (A -sb B -lsz)h) dmdersmdol 30ds6-
oegdols  Ygi33ms  Bgdérmbgdnmo  (go. B -sb A -Lszgh) dodsrormemagdon  0bBgacsemols  asb-
bobmg@sdo  (33momgdsl o6 9sdmof3g3L, Geegsb M M. 6gsmol bog®dg Bzgb §dobos agm-
IPBGonmo  sBGoo  a39Ldol. 833060 0bgacgdol  odserommmadsl asgmabs s o3l doMggemo
a350b Gotomo 0b@gacsmols 36033690mmdsby, g.0.

j F(M)ds = j F(M)ds.
AB BA

bsdsmemosbos dgdegan Gmemdgdo:
J-Kf(M)ds =K J-f(M)ds, K = const;
AB AB

JLr) £ pds = [ f(M)ds + [ p(M)ds.
AB AB

AB

doM0gdmeos s3M9m3g dgdega0
ogmegds 734, oy f(M) gpbdiool 3oézgmo 33500L [oomo obBgadsmo sGlgdmdls s

/(M) <H, H=const, 3oge T §otrbg, 35806

<HL,

[ r)ds
r

bosy L ombodbsgl I Gocols Log@dgl.
ogmeégds 735, o ' (oggzemos s f(M) = f(x,1,2) 9793980 g6dgoss I' Focdrby, 35806
oﬁﬂ)abm&ls f(M) 396Jiool  3odggmo  a3zsc0b  FoMomo  ab@Bgademo F-%a s seaomo 343l

9990093 Beraenmdsls
L
[ s = [ £1x(), (5, 2(5)1ds, (7.33)
r 0

bosy x=x(5), y=y(s), z=2z(s)— Gocol bsgyndoemn® asbBmmgdgdl Fsddmsogqbl (g.0.

3368 m g3, GmIgemdoz 350183 BHGsE (330 Mgsmol Log@dgs dowgdmemo).
dg36rgmo  3ebdyn@ols dgdmbzggzedo dodggmo agzsc0l Gomomo 0b@gacsemo ﬁoo%’aﬁ)abo 99093 -
bsotrse

if(M)ds E§ f(x,y,z)ds.
r r

ogmegds 7.3.6. og I' Fodols gsbBoamgds (7.3.1) bsbomss dmgdgmo, Lsess x(2), y(2), z(1)
97939000  Fomdmgdsmo  ggrbd(309008, 358ab sOLgdmdl I ool aslfzdog  sgdmmo  gmggmo
9793980 f(M)=f(x,y,2) gubjsool 3om3gmo a3s00l Foomo obBgadsmo s seaomo 843l
3990093 Berenmdsls

B
[ royds = [ £ (xo). y@.z0Wx OF +1y ' OF +[z 'O d.

as6z0bommo ¢ =a 3603369mmdol Fqlsdsdolo A4 (oo omo ©s sm3z60dbme I' Fodby, A -wsb

B -Lsgg6 (B =[x(5),y(), z(B)]) 3cdr5m80ls tmls, Fgddomms Fgdwgao 30dwg30imds:
A=M, M M,,..M, ,,M, =B. (7.3.4)

gogger MM, (k=0L2,.,n-1) 63mby sgo0mm ooom P eM M, | §iodomo s

n—1»

d939006m0 Fgdegao Lsbol ysdo
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0, =§:f(Pk)(xk+l =X

bosy X s@b603bs3l M Foad@omol s3b3obl (k =0,12,..,n-1).

dogalifasgmo sbms n—>0 olg, G™I moomggmo Fgdsggbgmo M M, | G330l ©osdygd)-
o3 d00lfOsgmEgl bymolsggh. o7 skgm 306039630 selgdmol O xsdol gsdgzgmmo Bmgsdo,
Omdgmoig 36 80l ©sdmgoegdgmo  Amamei Fodol  sgmgol  Ldgisosmgd  Falty, olg P
T90domgdals  Fg@hg3sbg, 30Bg30m, G@m3 sOLgdmdl [ (M)  gubjiool dgméyg agzs¢0l  Gotomo
0bBgatsmo  AB -6y X-om. 83 bozs®l  f(M) gubiool dymeg g3560b  Fomomo  0bidgzcscrl
390megdo AB oty X -0 s dsb sm3603bsgm sby:

j F(M)dx 56 j f(x,v,z)dx.
AB AB

slsb0dbsg08, O™ 83 gbLsbgMsdo s@lgbomo 360dzbgmmds szl AB  Fodby wsfglgdyem
ddGsmdol  30dserormegdsl. dsdrmemsi, FTaddomas (7.3.4) 30dpg3eimdals bsigemse Aggb  sbsemo
d03g3Omds G0 sa39mem,  Gedgmoi ©BmIGomo  0dbgdmes  B—esb  A-lbszgb  dmdesmdals
dglsdedolsoe, gmggmo X, — X, Lbgemds 60dsbls Fgo(33emoms. 8Jgwsh sEgomse ©sgslizgbom, Gmd,

oy sOlgdmdl  f(M) gbdiool Igmeg azsc0l Fomomo ob@Bgatsemo X-oo AB  {oérbyg, 3s530b
s6gdmdl 0303y Bbiool dgmey agzstl Gotomo obBgatsmo X-om BA  (g.0. Bgdérmbgdmmo

dodsrorgemadon sofgdomo) Fodbgoss s
j F(M)dx = — j F(M)dx.
AB BA

3bsemmyon@sE gsbolebmgtgds dymmy ggs00b [foGomo 0bigzcsemgdo Y -om s Z -0m
j F(M)dy 56 j f(M)dz.
AB AB

sbg,  dsgemomsE,  3oézgmo  dsomasbols  asblsbmg@olsl O xeddo  (Xi,; —X;)  3s3Ggmgdols

6333000 by 330000 (Viy — Vi) 083683m0, bsesy Vi sw6086s3l M F96E0mol méeobsd)l
(k=0,1,2,..,n—-1).
(o03mg0g0bmm, Gmd AB  (odby asblsbmg@mmos [addomol dgdwgao bsdo o3mbdisas
P(x,y,z), O(x,y,2), R(x,,z2).
30a9e0bbdmm, ™3 Jgmeyg g3900L Fomomo ob@ga@segdo

.[P(x, v,z)dx, .[Q(x,y,z)dy, J-R(x,y,z)dz
AB AB AB

36 lgdmdl.  sbgm  F9dmbgg3s90 83 Lsdo  abBgademol  xsdo, g. o. dymiy  ggetolb  [otomo
0bd 330, B3gnmgd®og, dgdegan Loddmmmmo smabodbgds:

j P(x, y,z)dx +O(x, y,z)dy + R(x, y, z)d=. (7.3.5)

o §oto dmzgdnmos (7.3.1) asb@mmagdoo, 3s80b
[ PCx, 3, 2)dx +Q(x, y, 2)dy + R(x, y, 2)dz

AB

B
= I[P(X(t), Y(0),2(0)x'(1) + Q(x(1), y(©), 2(1) y' (1) + R(x(1), (1), (1)) (1) dt .
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o P,O © R gqbjgogdo asblsbosdmmos 4 ©s B (gdBomgdols 8993390 258'3@*)
06)3“63**), 35806 0dols s730mgdgemo @ Lsgds®obo 306mds, @3 (7.3.5) abggamsmols 360336g0mmds
36 0gml @sdmgzoegdnmo A s B (godomgdols Fq9dsg@mgdgm oqdo drgdscy abeby (fodhrdy),
deamdscrgmdl dgdegan Bmemdgdol dgliergemgdsdo:

oP 00 oP OR 00 OR
o ox oz ox oz oy

hggb o6  Tgzhgdegbon  0d  dsdBog  gsMgdmgdstg,  Omd  slg  asblebmgenmo  Fodomo
0b@)gadsmolngol dsermgdnmos 0b@ga®smn®o sm@o3bz0sb (36mdagmo bmaogdmo gemgdgbdscnma
096933, 3036036530 FbmmmE, G™d AmamOE doMggmo, olyg dgmeg azscol Fomomo obBga@semo
sodommos, o3 0dsl 6036sgl, G™3, o Gs0dy f(M) 56300l Fodomo obBgacsmo (30639mo
o6 dgmey agstol) selgdmdl I'=AB (ooOby s o gl Fodo Gomsg ogs € Fgddomon
a9gmx5oos o6 bsfomse AC ©s CB, 35906 Lsdstromgmosbos 9dwgan Bmemmdgdo:

[ronyds = [ fnyds+ [ f(M)ds,
[ronax= [ ryac+ [ £y
AB AC CB

oMomo ob A3emadol  a39mygqbqdolols BoGse ab 985 Lododm boads Mo mos 6 30mols
v Bgateegdol gsderggby @ obghgacy ) Q 382
3oL 303, sM3dg  Fgzrmmo  3mbBm@ol  golgdog. 83 FgdmbggzeBo, @sdegbsms  Lsfgolo
T96Bomo  dongmer FaoBoml  gdmbggas, 0bgadsmol  smgdol O™l Ldgiosmg@se  smbodbyemo
M6@s 0gmb  0bBgadgdols ™Mo Bgbsdmm  dodsmmmgdoest ol 9Om-gemo  dodsGommgds, Gmdgals
dobggomsz 0bBa™gdsl  gebegbo. Logdiomo omgdol Fgdmbggzsdo gmggemmgol sy of3g3096.
53 899bgds  3OBggmo  Fgzermmo  Fodgdol Fgdmbzgzedo (83 Fgdmbzgzsdo  (3bswos, Bgz@rmemo
Fooo asé33gnmo dOBggmo D séol 3gdemd-
y A bsbeghgmo 3068 7mE0s), d0Bsbdgfmbogmos

23603397 Igmsbbdgdsls  dogsmGome  0bdgadg-
dols 808&6m‘3m36¢m¢ mombo%g. o 15066)(?)83%3

3OmeEobsgoms  Oxy  Lob@Bgds dstrxggbss (s
0dsls 603653, ®md Ox Eg@dopst Oy mg@dols

dolsmgdse Lagodms 3oézgemols 90°-00 Fgdmd-
Obgds  Losmol  oli®ol  dmd@smbols  Lsfobssm-
dogam  dodstogmagdoon  (ob.  bsb.  7.3.1)),
Az C 306Dy dmd@smdols  @sgdoo
dodsornmadse  “Lssmol obeol bsfobssmdogam
dodsrornmadon”  Imd@smdsl  omgdgb, G
953600 bybdeo, o0dsl  603bsgl, ©md C
30860l segdomo  dodsGromgdon  dgdeg-
ol EOmb  ©sd33003909m0,  AmIgmoi o0
> Jdodsdomgdon  dodyzgds C 3068 mol, o0
. 308600 Fgdmbsbogangm D sdgl dsérygbbog

bob. 7.3.1

g 369l gfowgds  ddwero sy, o dolo b6gdalidog®o @G0 Foddomobsmgols dmodgdbgds dsmo  BgdsgPmgdgemo  oligmo
Foto, Gedmaol gzgms Faedomo (5.0. mz00 Foéo) o@gh*) 93 mgbols.

) Boderegmol s0dy Foodoml gfmegds bodbsgerols dogs [a@docra, om s@lgdmdl 83 §gdomol olgmo dowsdm,
G0dgmoi dongosbs 33 LodMsgmal g37m3gbol. Lodtsgmal, Gmdgmoi dbmmee dobo Bogs FgoBomgdoligsb Bgogqds
36 gfemegds.
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&m3gol (ob. 6sb. 7.3.1). sbgm Bgdmbggzedo 333mdgb, @3 Oxy Lodé@gygby dm(3gdnmos dsérxaqbs
™G0g6B)s308. 3oModom, Gmis 3MmeEbsBms Oxy  Lob@gds dsdzbgbss (G 0dsls 60d6s3L, Gmd
Ox mgédopst Oy ©g®dols dolsmgdse 3oé3gmals F9dmderabads agobogds 90%-0m Lssmol olitols

dmd@smdol  dodstrorgegdom), Bggemem  C 3mbdnody  @segdomo

Imdromdols 308&60)‘3@360Q

“bosmols ool dodstrogmgdon” 3md@smdsl omgdgb, g.0. oligmo dmd@smdols dodstrmmagdsl, Gmd-
ol gol{3®03 dmdMog ©83330603989mls D ség dstrg 3603 Ghgds (ob. bsb. 7.3.2). 83 dgmerg Bgd-
0b3935d0 353dmbdm, ™I LoddBggbg doerbgbs mE0gbBs08s sgdmmo.

O

X

M 6ob. 7.32

g3gms  d9dmbggasdo, g.0. Gegeméyy  dsé-
%3909, oby  dse3bgbs  mE0gbB 00l O,
9369 bty asblsbmammo 0bBgacs-
@ologols  0bBgadgdol  ©swgbom  dodsGormg-
ds Gomol Fgdmgmols @segdomo  dodsGrormg-
35 0geolibdgds. gl 0dsl 60d6s3L, G0d, o
C 3B yggmo  dg36gmo  3mbdn®os, 3s530b C

36 me0ls asbfzdmog
| PG.y)dx + Q(x. y)dy
C
333 bsbyemads  Focdmaggbl 0d  dodsGrorgmg-
300 segdmm  0bBgaMeml, Gmdgmoay Fggbsds-
3908 Lodd@Bgolb  mGogbBeioslt  (g.0. “Lssmols
ol@ol  bsfobssmdwgam 308&600*3;336000” doér-

(7.3.6)

%3908 ™G0gbBs(300L O™, s Tgdambgdom,
OmEs boliggds dsebgbss).

o7 6s0dg dmbsbegdom (7.3.6) ab@game-
ol gsbbogmgs '332)5)‘3636'8@0 808&600*3;336000

a30bgds, sbgo 0b@gadeeml [ob “—" 60Bsbo brs sznfgOmm, 36 3Fgmm
[ PCx, y)dx + O(x, y)dy,

C

®53 095L 6036s3Ls, ™I 0bBgacgds C -y metrgmzomo dodserormmgdoon bogds.
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