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BBEJAEHHUE

B cOopHuke pacueTHbIX pabOT MO BBICIICH MaTeMaTUKe MPUBEICHBI 3a/1a4H U
MPUMEpPBI,  OXBaTbIBAIOIIME BCE  pa3leiabl MPOrpaMMbl IO  JAUCHUIUIMHE
«MareMatukay: 3JIEMEHTbl aJreOpbl, BKIIOYAIONINE BEKTOPBI, AHAIUTUYECKYIO
FEOMETPHUI0, MATPUYHOE HWCUHCICHHE; mnpenen GyHKud, auddepeHnrnaibHOe
ucuuciaeHne GyHKIMH OJTHOM MepeMeHHOM, uccienoBaHie GyHKIUN;, HHTETpaibHOE
ucuucieHne (QyHKUMM OJHOW TMEPEeMEHHOH, MPHJIOKEHUS ONpeAesIeHHOTO
uHTerpana; auddepeHIUaIbHOE HMCYUCIEHUE (QYHKIMM MHOTUX IE€PEMEHHBIX;
WHTETrpajbHOE HCYHCIeHne (QyHKIuU MHOruX nepemeHHsix; OAY | mopsaka u
3amaun, npuBonsmue K coctaBiernio OJY; OHAY Il mopsnka m cucremsr J1Y;
YUCJIOBBbIE M (YHKIMOHAJBHBIE PSABL, TEOPUS BEPOSATHOCTEH; MaTeMaTH4ecKas
CTaTUCTHKA; YPABHEHHS B YACTHBIX MPOU3BOIHBIX.

B kaxmom pasnerne nmogoOpaHbl THIIOBbIE MPUMEPHI U 3a[aui, Ui PElICHUs
KOTOPBIX CTYACHT JOJDKEH BIAJETh OCHOBHBIMU IOHATUSIMU U TEOPEMaMHU Kypca, a
TaK)K€ IPOYMMM HABBIKAMH, IIOJyYEHHBIMH HA CEMUHAPCKUX 3aHATUSIX MOA
PYKOBOJCTBOM IPENOAABATES.

Hacrosimee mnocoOue mpenHa3HaueHO [UIsi CaMOCTOSITENbHOM pabOThI
CTYACHTOB C UEIbI0 3aKPEIUICHUS TOJYYEHHBIX HAaBBIKOB M TIOATOTOBKH K
KOHTPOJIbHBIM paboTam, 3aueTaM 1 SK3aMEeHaM.

JIns 3TOro B KaXJAOM paslene NPUBEAEH BapUaHT THUIIOBOM pPAaCUETHOMU
paboTbl C MOAPOOHBIM pELIEHUEM, COJEPKALIMM OCHOBHBIE OIpENEICHUS,
dbopMyIbl, aITOPUTM pEUICHUs KOHKPETHOM 3amauu u orBeT. Ilocie uero
npeuioxkensl 30 BapuaHTOB HWHAMBUIAYAIbHBIX 3aJaHUM IS KaXJOTO CTYJIEHTa
y4eOHOM TpyMIbl. DTO TMO3BOJIAET TOBBICUTH 3PHEKTUBHOCTh CAMOCTOATEIBHOM
paboThl CTYJACHTOB OYHOTO OT/ACJICHHWSA, a TaKXKe TOMOTacT B OCBOCHHUHU Kypca
CTyZACHTaMU 3a0YHOTO OTACIICHHUS.

PacueTHbpie paboOThl MO BBICIIEH MaTEMaTUKE, NPUBEACHHBIC B HACTOSILEM
cOopHUKe, anpoOMpoBaHbl B TEUEHHE psja JIeT Ha Kadenpe BbICIIEH MaTeMaTHKe
PXTY um. .M. MenaeneeBa. OHu coaepKaT Kak OpPUTMHAJIBHBIE MPUMEPHI U
3a/1ayd aBTOPOB, TaK W THIOBBIC 3aJa4d W3 HM3BECTHHIX IMOCOOWN, TaKMX Kak:
Hemunosuu b.I1. «COoopHHK 3a/1a4 ¥ yHpaXHEHUN 110 MaTEMaTUUYECKOMY aHAIIU3Y»,
Munopckuit B.I1. «COopHuk 3amau mo Bbiciiei matematuke», Jlanko ILE. u np.
«Bpicliass MaremaTuka B yIOpaXHEHUWAX H  3amadax», Owmnmnos A.O.
«duddepenunanvupie ypaBuenusi», I'mypman B.E. «Teopuss BeposiTHOCcTEU W
MaTeMaTu4eckas CTAaTUCTUKa», a TakXke M3 Yy4eOHO-METOJUYECKUX MOCOoOuil,
co3aaHHbIX Ha Kadeape Boiciieit matemaTuku PXTY uMm. JI.1. Menneneena.



PACYETHAA PABOTA 1. IHHPEJEJI OYHKIHNU.
JTAGDOEPEHIIMAJIBHOE MCYWCJEHUE ®YHKIOUA OJHOM
NEPEMEHHOM. HCCJIEJJOBAHUE ®YHKIINU

IIpumepHbIii BApHAHT pacyeTHOM padoThl ¢ pelieHueM

Haiitu npenen GyHKIuu:
Sx3—2x% +23x2 — 4

1. lim 5. lim (x>—16)-In (4 —x)
x—o3x — 4x2—8x3 + 3xVx x=4-0 s ox
2 _ _ 4x + 11
2 i xX“—4x +3 6. lim ( )
. lim " xow
34— JBx 1 A
_ 7. lim (sin 3Xx)
3. lim (\/x2+3x—2—\/x2—2x+3) x—>+0
ook e —cos3x
) 3x“+4x —4 8. lim =
4. lim 16— 20 —5a2 ¥20  arcsiny

[IponuddepenimpoBats GyHKIIHIO:

2X
9. y= (3Ctg? — tg* %) -log,(3x —5); y'—?

__ cosy3x+arccos(2x-1) _ 9
10. y = e 2_5x7) ; dy—7

11. CocTaBuTh ypaBHEHHUE KacaTeldbHON K rpaduky QyHkuu y = 4x — 3x2 + 2,
NEePIEeHIUKYIApHON TipsiMoid x — 2y + 5 = 0.

12. Ilokazate, u4ro (Qynkuus 7y = 4e 2¥Sin4x saBugercad  pelIeHHEM
muddepenpanbaoro ypasaenuss y'' + 4y’ + 20y = 0.

13. Teno aBmxkerca Baoab ocu OX mo 3akony x(t) = t3 + 2t? + 5t. Haiitu

CKOPOCTh U YCKOPEHUE B MOMEHT BpeMeHHu ¢t = 2.
3
x

14. UccnenoBath QyHKIUIO Y = 1 TIOCTPOHTH €€ TpaduK.

x2—4
Pemmenne

 5x3 —2x%2 4+ 2Vx%2 -4 o0
1. lim = [_] =
x->w 3x — 4x2 — 8x3 + 3x/x Lo

pas3acinM YUCINUTCIIb

¥ 3HaMeHaTelb ApoOH Ha X3

2 2 4
CTitaETe s
= lim = ——
s 3 _4_o 3 8
X% X xvx



OMHOKHM YHCIIUTENb U 3HAMEHATEb
21 x?—4x+3 [0] A poG
. lim =[=| = =
x>34—+5x+1 10 HA CONPSKEHHOE BEIPaKEHHE

—lim (x=3)(x—-1)- (4+\/5x+ )
G Verr 1) (44 VErFD)
(x—3)(x—1)-(4++V5x+ ):

= lim

x—3 (16 — 5x — 1)
-3)(x—-1)
= lim(4 + V lim =
xlir?{( VX ) x—3 15— 5x
(x—3)-(x—-1) x—1 16
=4 ++v16-lim =8 -lm——=——
x—3 —S(X — 3) x-3 —5 5
IPHUBEIEM K BHILY
JIpoOH, TOMHOXKUB
3. lim (\/x2 +3x—2—+/x2—2x+ 3) = [0 — 0] = | WpasaemMBHA | =
o COTIPSKEHHOE
BBIpayKCHHE
o (43 —2-Vx?—2x+3)- (Va2 +3x—2+Vx?—2x +3) _
o Va2 +3x—2+Vx? —2x +3 -
x*+3x—2—(x*—-2x+3) _
= lim
x>0 \x2 3% — 24+ VXZ —2x +3
i 5x—5 B __ | Pa3fenM YUCIUTENb U |
B xlig\/xz F3x—2+Vx2—2x+3 [;] ~ [3HameHaTesb po6u Ha x| ~
5 5
x-(S——) 5 x Enpnx—>+oo
= lim X =—.]lim— =
(2B 124 3) 2R s e
x x  x? X x? 2
2
3x° +4x—4 [0 PO 3-(x+2)-(x—§)
4. lim > = [—] = | MHOrowieHs! | = lim o =
=216 = 2x — 5x 0 na maoxcurenmnl 772 =5 (x + 2) - (x — §)

3x—-2 -8 —4

S s 5 18 9
packpoeM
Heonpejie-
: 2 _ T In(4 - x) _ [®°1 _ | mennOCTS
S.XEEO(x ~16)-In(4—x) = [0 0] = xEér}r—IOT B [;] B 1o
x> — 16 HpaBITY
Jlonmrasns




(In(4 —x))" 3 (x—4)?-(x +4)° _
x—g}rlo 1 " x54-0 _ 1 2y " x54-0 2x - (x —4) B
(7—) =17
o (x—4-(x+4?* 0-64
lim = = 0.
x—4—-0 2x 8
4x + 11\°™ 4x + 17 — 6\ -6\
6.lim( ) = m( ) = lim <1+ ) =
x> \4x + 17 x-o \ 4x + 17 — 4x + 17
UCIIOJIB3Y €M BTOPOU
3aMeydaTesIbHbIN Mpeaes
[l — -6 L 5+2-(%+17) _
=[1*] = 4x+17—t,t—>0np1/1x—>oo —ltl_r)rol(1+t) =
6 1 6
4x+17=——;x =—- (———17)
t 4 t
13 12
— {Im(l + t) £ +30 = lim ((1 + t)f) : %im(l +1)39 =el2.139 =¢
-0 -0 -0

7. 11rJrrl (sin3x)®% = [0°] = lim e!n(sin3x)
X—

= ex

In sin 3x
lim ——
x—>+0 ctg 9x

11m tg 9x-In(sin 3x) ( ) o0

_[ ]_

tg 9x

x—->+0

= 1.
PaccMoTpuM Ipeen B OKa3aTelie CTEIeHH: liTo tg 9x - In(sin 3x) = [0 - oo]
X—
. (Insin3x)" sim 3 C0s3x -3 _
x—>+0 (Ctg 9x)' X540 _ 1 B
sm2 Ox
. sin? 9% 1 sin? 9x [ ]
xl»rzrlo sin3x x—>+0 sin 3x 0
1 2sin9x - cos9x - 9 1 2:0-1- 9
3 XLIEO cos3x -3 3 1-3 B
paCKpoeM HEOTIPEIENEHHOCTh|
o npaBuity Jlonurans |
S5e 5x+3sin3x_5~e°+3~0_2 &4 0) = 10
T 1 11 2Gr0s
2 i 2

(*)
= ——- lim cos3x -
3 x-+0
1 (sin®9x)"
3 o (sin3x)’
e —cos3x
8. lIim———— [ ]
x—0 arcsm— 0
~ (e> — cos 3x) _
= ll(r)n o~ = lm(l)
X— . X—
(arcsm?)

1-(3)



2Xx
9. y= (SCtg? — tg* %) -log,(3x —5); y'=?

Haiimem npou3BOIHYIO CIIOKHOUW ()YHKIIUH:

2x 1 2 3 1
y, = 3Cth -In3 - —Zx c = — 4tg3 .

log, (3x — 5) + o (3% —tg* 3)
08213% (3x — 5)In2 & ox

cosV3x + arccos(2x — 1)

10. y = ; dy—=?
Y tg (2 — 5x2) Y
Haiinem nuddepennman pynkiuu mo popmyne dy = y’ (x) - dx. Tornma
1-3 2
—sinv3x - - -tg (2 — 5x?
o ( 2v/3x \/1—(2x—1)2> B )
Y= tg? (2 — 5x2)

(cosV3x + arccos(2x — 1)) - c0522212x5x2)

tg? (2 — 5x2)

11. Tlo ycnoBHIO KacaTelbHas NEPIEHAUKYJIApHA 3aaaHHOW mnpsMoit |,
1

CJIeI0OBaTeIbHO, YTIIOBOM K03 duiineHt kacarenbHon K, = — 5
l:y = ;—C + 2 Taxum ob6pazom, K; = %, a K = —2.

UssectHo, uro K,,. = y'(x,), rme x, — abcuucca Toukk Kacauws. JIis
saganHol Gynkumu y'(x) = (4x — 3x% + 2)' = 4 — 6x.

Haiinem x, w3 ypaBHeHus 4 —6-x,=—2 =>x,=1. Bpruucium
Yo=yY(x) =y(1)=4-3+2=3

[ToxcraBuM HalIEHHBIE 3HAYEHUS B YPABHEHHUE KACATEIIbHOM:

Y — Yo = Kiac - (x — %0).
y—3=-2(x—-1), y=-—-2x+5.

Omeem. y = —2x + 5 — ypaBHEeHHUE KacaTeIbHOM.



12. Haiigem nepByr ¥ BTOPYIO MPOU3BOHBIC JAHHOW (YHKIIMHU, IOJCTABUM HX
BMECTE C HMCXOAHON (QYHKIMEH B ypaBHEHHE M YOeauMcs, YTO ypaBHEHHE
IIPEBPATUTCS B TOXIECTBO.
y' =4-(e"?*-(=2)-sin4x + e ?*-cos4x -4) =
= —8e7?¥ . (sin4x — 2 cos4x)
y" =—-8-(e ?*.(=2)-(sindx —2cos4x) + e ?*.(4cos4x + 8sin4x)) =
= 16e7%¥ . (—3sin4x — 4 cos 4x).
PaccmoTpum J1eByr0 4acTh ypaBHEHHS:
y'" +4y" + 20y = 162 - (—3sin4x — 4 cos4x) +
+4-(—8)-e %*.(sin4x —2cos4x) +20-4-e **sin4x =
= e %% . (—48sin4x — 64 cos 4x — 32 sin4x + 64 cos 4x + 80 sin 4x) =
=e?*.0=0
Wrak, ypaBHEeHUE IpuHUMaeT BuI Toxaectsa 0 = 0.
CrnenoBatenbHO, TaHHAS PYHKIUS ABJISETCS PELICHUEM YPAaBHEHMUS.

13. Teno nmBuxkerca Baoib ocu OX mo 3axomy x(t) = t3 + 2t% + 5t. Haiitu
ckopocTh V(t) u yckopenue a(t) B MOMEHT BpeMeHH t = 2.

v(t) = x'(t) = 3t? + 4t + 5.

a(t) = x""(t) = 6t + 4.

v(2)=3-22+4-245=25a(2)=6-2+4=16.

Omeem: v(2) = 25; a(2) = 16.

x3

14. ViccnenoBath PyHKIMIO Y = U TIOCTPOUTH €€ rpaduk.

x2—4
1) D(y) = (=0;2) U (=2;2) U 2; +o0)
Haiinem neBo- v mpaBOCTOPOHHME Mpeeibl GYHKIMHU MPU X — 2 U X — —2

_ x3 -8 _ x3 -8
x—ll—rgl—o X2—4 [+0] - x—p—r?w X2—4 [—0] =t
_ x3 8 _ x3 8
szrrlo X2 —4 - [—O] - —oo,xlgl}_o x2—4 - [+0] =t
X, = —2,x, = 2—Touku pa3psia |l pona.
[IpssMbie X = —2 U X = 2 SBIAIOTCS BEPTUKATHLHBIMU aCUMIITOTAMH.

2) VYpaBHEHHME HAKJIOHHBIX aCUMNTOT. ¥ = kx + b, rne k = limx-+o fx)

xX—->—o0o X
b = limx-+eo(f(x) — kx)
X—>—00

k= li ul > li ! 1
‘xlﬂnooxz_4‘[$]‘xlr+noo § ="
X—>—00 X—>—00 -_ —2

X



_ x3 ox3—x-(x?—-4)
b= lim 4—1-x = lim =

x—>+00 xZ — xX—+00 xZ —4
X——00 X—>—00
4
Y22 him —X_—
= 11im =|—] = Illm = L.
x—>+0 x2 — 4 [OO] x—+00 4
X——00 x>—c0 ] ——
X

CJ'ICI[OBaTeJ'IBHO, Y = X — HaKJOHHAas aCUMIITOTA IPHU X — +00 U IIPU X — —00,

3) Toukwu nepecedcHus rpaduka ¢ OCIMHA KOOPJAUHAT:

y=0 _ x=0 _
c Ox: x3;{y_0,'0(0,'0) cOy:{  _ x3;{x_0;0(0;0)
y:x2_4 x=0 y—m y=20

4) Uccnenyem (QyHKIMIO Ha Y€THOCTh / HEYETHOCTD IO ONPEICIICHUIO:
y(=x) = —y(x) — HeuerHas QyHKIHS,
y(—x) = y(x) — derHas QpyHKIHS.

_\3 3
Paccmotpum y(—x) = (_(x;?_4 = x2x_4 = —y(x), cuenoBarenbHo, Yy(x)

HedyeTHast QyHKIUA = rpaduKk CHMMETPUYEH OTHOCUTEIHHO Havaga KOOPAUHAT.

5) ®yHKIUS HE ABISICTCS EPUOTUICCKOM

6) Haiinem kpuTHYeCKHE TOYKH PYHKIIUH 10 MIEPBON POU3BOTHOM:
3x2- (x> —4) —x3-2x 3x*—12x% —2x* x*—12x%

!

Y= ? —4)? T -2 (2 -4?
_x?(x?—12)  xP(x - 2v/3)(x + 2V3)
O R C e

Kpurtrnueckue Touku: a) y'(X) He CYIIECTBYET IPH X, , = +2 & D(y);
6) y'(x) =0, npux; =0, x45 = £2V3.

7) Haiizem nHTEpBaIbl MOHOTOHHOCTH:
!/

y _2\/3 2 0 2 2v/3
+ — — — — +

v

y(x): | | | | | X

/ N NN N /

8) Haiinem TOYKH SKCTPEMYMOB U SKCTPEMYMBI:
Xmax = —2v/3, Xmin = 2v/3.

10



—24+/3
12 — 4

Ymax = y(_Z\/g) = = —3\/§, Ymin = y(Z\/§) = 3\/§.

9) Haiigem KpUTHYECHE TOYKH [0 BTOPOM IIPOU3BOTHOM:
. (xt—12x%\
P\ ewr) T
_(4x® —24x) - (2% —4x)® — (x* —12x%) - 2- (x* —4) - 2x
= 2 =
(x2 — 4)

(= 4)(4x® — 40x> + 96x — 4x° + 48x%)
= - =
(x* —4)

_ 8x®+96x 8x(x*+12)
(2-4) (2-4)

Kputnueckne Toukn: a) y''  He CymIECTBYeT IPHU X;, = +2 & D(y)
0) y" =0 mpu x =0

10) MHTepBalibl BBITYKIOCTH U BOTHYTOCTH:

12

y .

y(x): 7™ S PN ~

11) Touku neperuba: x, =0, y, =y(0) =0, 0 (0;0) — Touka mepernda

12) Cpojmnas TabyuIia pe3yJbTaTOB UCCIICTOBAHMS:

x | (=005 | =2v3 [ (=2v3;| =2 | (=20) [0 (0;2) ]2 (2 | 2v3 | (2V3;
—-2V3 -2) 2V3 +00)
y' + 0 — He — 0| -— He — 0 +
CyIL. CyIL.
y" — — — He + 0 — He + + +
CyIL CyLL.
y(x) /—* —33 \ T.p. \» 0 \ T.p. \—»3@ /‘

11
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BapuanTbl pacueTHO# padoThl 1JIA caMoCcTosATeIbHOro pemenns (1-30)

BapuanT 1
Haiiti npenen ¢pyHkium:
7x3 +12x%-x + 2 i e
1. lim i (e Dtg—
x-0 8 — 17x3 — xV3x2 2
2 2x+5
: X%+ 5x 6. lim ( )
2. lim - x—0 \2x — 8
=0 V1+x—-V1—x .
: sin/x
3. lim (v x? + 5x - x) 7. ,lclir(l) (3x)
X— 00 2 - X
Cxt—x—1 8. lim 23x“ + sin3xe
4. lim ———— x->0 tg7x + 15x3

x>1  x3—1
[IponuddepenumpoBats GyHKIMN:
9. y = arcsin®vx - (6"%8°* + tg*5x); y'—?
arcctg x + ctg x
10. y = ; dy=7?

Inx
11. CocTaBuTh ypaBHEHHME KacaTelbHOW K rpaduky (ymkumu y = 3x2 — 7x,

oOpasyrormieii ¢ ocbro OX yrou 135°.
12. Iloka3zars, YTO byHKUIHS y = e ¥sin2x YAOBJIETBOPSIET
muddepennpanbaomy ypasaenuto  y' + 2y’ + 5y = 0.

t3 o
13. Teno mBwkeTcs BAOab ocd Ox 1o 3akoHy: Xx(t) = ro 2t% + 3t. Haiitu

CKOPOCTb U YCKOPEHHE B MOMEHT BpEMEHU t = 3.
3

14. UccnenoBaTh QyHKUUIO Y = = Y TIOCTPOUTH €€ rpaduk.

x2_
Bapuanr 2
Haiitu npenen pyHkumu:
. 3x+5x% 4+ (7x)3 . Xx-cos3x
1. lim 5. lim
x>0 24 (x+3)3 x—-0 tg 5x - cos 2x
V3x+1 —4 ST
2. lim 6. lim ( )
x=5 X2 + 4x — 45 x—0 \5x — 3
) 2 _ _ 2 1 ln_zx
3. lim (V3x? —26x + 1-y/3x2 +11) B (_)
00 x—+0 \In x
Ll —5x% — 3x + 2 8 I e* — cos 3x
" 0Tt 7x2 + 4x — 3 | X0 tgx

[MpoauddepenunpoBars GpyHKIHIO:
9. y=ctge'™ . (45M5% 4 sin*5x); y'—?

13



arctg x + Vx
~ cosx
11. CocTaBuTh ypaBHEHHE KacaTelbHOU K rpauky QyHkumu y = 3x% — 2x,
napajuieJIbHON npsamMot y = 4x + 3 .
12.  Tlokazatb, uTO  (YHKIHUSI y=e %cos3x  yIOBIETBOPSET
muddepennpanbaomy ypasaeruto y'' + 2y’ 4+ 10y = 0.

10. y

; dy—=?

t3  3t? .
13. Temo nmBmwxercs Bmoib ocu Ox mo 3akoHy: X(t) :?_T+2t' Hatitu

CKOPOCTh U YCKOPEHUE B MOMEHT BpeMeHu t = 4.

4
14. UccnenoBaTh GyHKIUIO Y = x:+1 U TIOCTPOUTH €€ rpaduk.
Bapuanr 3
Haiitu npenen pyHkumu:
. 2x1 —x7 +11 & In(2x + 1)
1 xg?o 3x11 —x7 -1 ' XLTO sinx
— 2 3 —x 8x—-3
) 1im\/l 2x + 5x2 — (1 + x) 6 lim ( )
x—0 3x x—o \7 —Xx
3. lim(Yx2+5x—1-yx2—x+1) 7. lim(2x)*’
X—00 x—0
Ll —x%+2x+3 8 I sinx — tg x
" x235x2 — 10x — 15 | x90 12x2 — 8x

[IponuddepennmpoBats GyHKIHIO:
9. y=Intg3x- (75" + arcsin’ (6x)); y'—?
Vx + arcctg x

10. = cdy—?
Y CoSs X e

11. CocraBuTh ypaBHEHHE KacaTeldbHOW K rpaguky ¢QyHKumu y = 3x2 + X,
napayuiebHoOu npsimort y = —5x + 1.

12. IToka3zars, 4TO byHKIHS y = e *sin3x YAOBJIETBOPSIET
muddepennpanbaomy ypasueruto y'' 4+ 2y’ + 10y = 0.

13. Teno mewxkercs no 3akony: x(t) = t3 + 2t% + 4t Bgons ocu Ox. Haiitu
CKOPOCTbh U YCKOPEHHE B MOMEHT BpeMEHHU t = 3.

3
20. HccnenoBath PyHKIHUIO Y = 3:62 U TIOCTPOUTH €€ rpaduk.
Bapuanr 4
Haiiti npenen ¢pyHKiuu:
_15x° —8x° — 4 . V2x2—3x+4 —2-(x—2)
1. lim 2. lim
x-o 6x° + 2x* + 5 X0 4x

14



3. lim(yx2 —2x +3 —x2 +x —4)
X —0

(Zx + 3)5_6x

6. lim X+ 7
3x2 —5x —2 x-_)oo : sin3mx
i 7 mano
M
x-25x — 2 — 2x  cos 3x — 2tex
5. lim(2 — x) - ctg 4mx 8. lim—p>—c0

Tpoauddepenuuposath GyHKIUIO:
9. y=arcctg (2 —3x)- (logzsing _ Zarcsin2 \/E); y/_?

arccos 5x — ctgi
Vx

10. y= ; dy—=7?

P
11. CocTaBuTh ypaBHEHHUE KacaTelbHON K rpaduKy QpyHKIMH y = 5x2 — 2x + 3,
napajuiebHoM npsiMont y = 5 — 12x .

12.  Tlokazatb, 4tOo  QyHKUUA Yy = 4e “*-sin3x  ynOBIETBOPSET

nuddepenimanbHoMy ypaBHeHuo Yy + 4y’ + 13y = 0.

—-2x

2t3 2 o
13. Teno ABWXKETCS MO 3aKOHY: x(t) = T+?+ 3t Bpoasr ocu Ox. Hantu

CKOPOCTh U YCKOPEHUE B MOMEHT BpeMeHu t = 3.
4

14. UccnenoBaTh QyHKUUIO Y = Y TIOCTPOUTH €€ rpaduk.

x3-1
Bapuant S
Haiitu npenen pyHKkunu:
4 _ 9.3 X

1. lim 3x™ —2x7 +3 5. lim (x> —4) - ctg—

" x>0 5x3 — 4x2 — 6x4 x—=2 ; 2

2 3x—4

2. Tim e~ 29 6. li <5x_2) i

S X022 23 —x 41 " x5w\5x + 9
3. lim(\/x2—3x+1—\/x2+x—5) 7. ]im(cos4x)Ctg3x

X—00 x—0

Ll 27 — x3 g 1 tg3x — x

© ¥533x% — 5x — 12 © %00 sin?4x + 5x
[IponuddepenmnupoBats GyHKIIHIO:
9. arcsin(2x + 3) - (4Ctg 3X — cos %x) y'—?

3
——=— 3 arctg 4x
10. y=Y2X ° . dy—?
In(3x + 2)

11.  CocraBuTh  ypaBHEHHE  KacaTedbHOW K  rpapuky  (QyHKIUH

y = 3x? + x — 2, napannenbHoi mpsiMoit y = 4 — 11x .

15



12, [loka3atb,  4TO Qynkims  y = 3e?* - cos5x  ynoBueTBopsieT
nuddepeHimanbHOMy ypaBHeHuo Y — 4y’ + 29y = 0.

3
13. Temo mBwxkeTcs mo 3akoHy: x(t) = % + 3t? + 4t Bpoms ocu Ox. Haiitu

CKOPOCTb U YCKOPEHHE B MOMEHT BpeMEeHHU t = 5.

2
14. WccnenoBaTh PyHKIHIO Y = x:—l Y TIOCTPOUTH €€ rpaduK.
Bapuanr 6
Haiitu npenen pyHkumu:
13
_7x5 = 2V2x* 45 5. lim x?-log2x
1. lim 3 x—>+0
xw—BxT—\/}+7 o 4 — 3x 5-21x
. Vx—6+2 'xl—r>£10(34—3x)
2. lim ————0—
x->-2 x>+ 8 7 i 3 11
3. lim (sz —7x+1-y/x? +14x - 1) - lim(cos 3x) %
X—00
2 _ tg 2x + sin 3x
4 lim 7x° —15x + 2 8. lim g !
" x>2 x2—-5x+6 =0 ox +x

[IponuddepennmpoBats GyHKIIHIO:
9. y =1In (7x + 3) - (55"3% + sin°3x); y'—7?
arccos x + vx

10. y= ; dy—="?

sin x

11. Vka3aTh TOuYKy, B KOTOpOW KacaTenbHas K Tpaduky GyHKIUA

y = x? + 2x — 3, napajienbHa ocH abeiucc.

12.  Tlokaszate, uyro ¢Qynakuus y =e *(2x+ 1)  ynosuersopser

nuddeperimanbHoMy ypaBaenuio Yy’ + 6y’ + 9y = 0.

13. Teno maccoit 100 Kr ABMIKETCS MPSIMOJIMHEHHO 1O 3akoHy: S(t) = 32ﬁ + §
mv?

OrnpenenuTh KHHETHYECKYIO SHEPTHIO ( ”

) TeJla yepe3 S CEeKyH/ MOoCie HaJdasa

JIBUKCHHUSL.
2
14. UccnenoBaTh GQyHKUUIO Y = % U TIOCTPOUTH €€ rpaduk.
Bapuanr 7
Haiiti npenen ¢pyHKiuu:
5 1
—3x2—x2+3 2 —
1 lim 2 lim (x* + 2x — 15)

5
778 —x + 15x2 *>3y5x+1—-x—-1
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3. lim(Vx2 —7x +3-/x2+7) 6 i (13x - 29)11x+1
o " x-0 \13x — 14
41 3x? —8x —28 7 tim )1
) . 11Mm(Ccos x)x
T2 “2x7 + 5x + 18 lim
_ X 8 I x? — sin 2x
5. 9{11}1{13(x — 13)tg7 - lim T

[Tpoaud depenupoBaTh GYHKIHIO:
9. y =arccosvx + 1- (585% + ctg35x);y'—?
10, y= sinx + log,(3x + 1); dy—?

arctg x
11. B KaKHX TOYKAX KacaTelbHas K rpaduky byHKIUN
y = x3 — 12x% + 36x — 1 mapamnensna ocu Ox.
12. TIlokazatb, uyto ¢ynkuus Yy = e *(cos3x +sin3x) ymoBIeTBOpSAET
nuddepenimanbHoMy ypaBHeHuo y'' + 2y’ + 10y = 0.
13. Touka ABMKETCS 1O OPAMOii 110 3akony. S(t) = 5t — 10t + 1. Onpenenurs
CKOPOCTh M YCKOPEHUE TOYKU B MOMEHT BpeMeHH t = 2.

14. UccnenoBaTh GQyHKUUIO Y = xf; Y TIOCTPOUTH €€ rpaduk.
Bapuant 8
Haiitu nmpenen GpyHkumu:
) 2x+3x%+11xg ) ]
: 9161_r>£10 5 3 5. xlir?o In13x - sinx
3x2+3x2—2 . 14 — 15y 12

2. limﬁ—_z 6 :}1—{20(3—1536)

x~43/x2 — 16
3. lim (Va2 + 1-+/x? = 72 + 23) 7. lim(tg 3x)>"*

 4x2 +30x — 100 g lim &~ C0S3%

Xz —5x + 50 0 tgox
[TponuddepennupoBats GyHKIIHIO:
9. y=cosV7x +3 - (53" 4+ arcsin®4x); y'—?
10 _ 3tg2x dy—?

Y log,x — 5e*’ Y
11. Onpenenuthb yToa HAaKJIOHA KacaTeJIbHOU K napaboe

y = x? + 3x + 2 B TouKe nepecedeHus napadoJbl ¢ 0ChI0 abCIHCe.
12.  Tlokazath, uto  (QyHKmua y =e *(4x+2)  yIoBIETBOpSET
maddepennpanbaomMy ypaBaenuto y'' + 6y’ + 9y = 0.
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3
13. Touka naBuxercd BIOJIL ocu Ox 10 3aKOHY. x(t) =§ —t? — 3t.

OnpenenuTh CKOPOCTh U YCKOPEHUE TOYKA B MOMEHT BpeMeHu t = 2.

242x-7
14. VccnenoBaTh QyHKIHMIO VY = ?x+1;_4 U TIOCTPOUTH €€ Tpaduk.
Bapuanr 9
Haiitu npenen yHkIuu:
5x3 —4x? —+/3 5. lim (x —sinx)Inx
1. lim x=+0
x>0 15 — 2x2 + /313 1
10 — x — 6v1 6. i (27x — 8) ’
2. lim —— -~ % " abw\27x + 1
x—>—8 x% + 8x
. ; sin 3x
3. ggo(\/xz +7x-y/x2+1) 7. lim (tg 5x)
5 —3x — 2x? o 5x?+2x
4. lim 8. lim —
x>13x2 = 7x + 4 x>0 sinx + tgx

[IponuddepenirpoBats GyHKIIHIO:
9. y = (arccos®V5x + 1) - (8tg? + tg87x); y'=?
Vx —sinx
—; dy—?

logsx
11. Ompenenuth yroa MexXJ1y OCbl0 a0cUMcC M KacaTelbHOM K mapadoie

10. y =

y = x? + x + 5, B Touke nepeceyeHus mapadosibl ¢ OChIO OPAUHAT.

12. Tlokazath, uro GyHKIUS y = e*sin4x YAOBJIETBOPSIET
nuddepenimansHOMy ypaBuenuio y'' — 2y’ + 17y = 0.

13. Touka nBwxkeTcs Baoab ocu Ox mo 3akony. x(t) = t3+ 3t% — 9t.
OmnpenenuTh CKOPOCTh U YCKOPEHHUE TOYKU B MOMEHT BpeMeHu t = 2.

3
14. UccnenoBaTth GQyHKIUIO Y = (;2)2 Y TIOCTPOUTH €€ rpaduK.
Bapuant 10
Haiitu npenen GpyHkumu:
3
) —x2 + 8yx + 13 x3 —1
. lim 4. 1i
x>0 —\2x + 15x\/x Xt —1
2-2x-3
2. lim a a 5. lim sin2x -Inx
23 \3x —8—x+2 x"+°3 e
3. lim(\/x2—7x+14—\/x2+7x+5) 6. lim( _ x)
X x-0o \7 — 2x
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1 — cos4dx

7. Li_r}r(l)(tg 5x)sin7x 8. }Ciir(l)m
[MpoauddepennnpoBars GpyHKINIO:
9. y = arcsinyx - (953* + sin%3x); y'—?
10 _ arctgx dy—?
4 log;(2x +1)° .
11. B KaKHX TOYKAaX KacaTeIbHBIC K rpaduky dbyHKIIUN

3x2
y=x3+ —- — 6x mapauiensHer ocu Ox?

12. Tlokazatb, 4uro QyHKOUA Yy =e *sin4x sBASeTCI  pEIICHHEM
maddepennpanbaoro ypasaenuss y'' + 2y’ + 17y = 0.
13. Teno mswxkeTcs BAodb ocu Ox mo 3akomy. x(t) = t3 — 3t? — 9t. Haiitu

CKOpPOCTh M YCKOPEHHE T€JIa B MOMEHT BpeMeHu t = 3.
2

14. UccnenoBaTh QyHKIUIO Y = U TIOCTPOUTH €€ rpaduk.

x+2
Bapuanr 11
Haiitu npenen GpyHkumu:
V2x® +1 5. lim sinx -In2x
X—0 —82x +4x° —1 e i (11x — 7)2x
2. lim X2 C At \11x + 5

x>12 —/Bx — 1
3. lim(vVx2 +1-4/x%2—-23x+8)
X—00
7x% —5x — 12 8. lim

4. li x—0 3x2
xirzll 3x2+8x+5

[IponuddepennupoBats GyHKIIHIO:
9. y =sin (4x + 1) - (8%°53% + cos®3x); y'—?

7. lim(tg x)'82*
x—0

e —cosx —x

Vx + arctg x
10. y = & ;dy—"?
tg x
11.  CocraBuThb  ypaBHEHHME  KacaTelbHOM K  rpaduky  (yHKUIHH

y = 3x2 — 2x , obpasyrorueii ¢ ocsto Ox yromn 45°.
12. TTokazatb, uto ¢yHkuus y(x) = e * cos 2x pemeHueM qudPepeHIIHaTLHOTO
ypaBuenuss y'' + 2y’ + 5y = 0.
3
13. Teno nmwxkercs BHoiab ock Ox mo 3akoHy: x(t) = % — t? — 3t. Haiitu

CKOPOCTb U YCKOPEHHE B MOMEHT BpeMeHu t = 4.
3

14. WccnenoBath PyHKLIUIO Y = U TIOCTPOUTH €€ rpaduK.

x3+1
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Bapuanr 12
Haiiti npenen ¢pyHkium:

2 —37 2 1 4 . X
1 lim 3x —37x* + 15x 5. }Clﬂ(élx _ 4)tg7
x> 3x* —7x3 429
o V9+2x -5 1-3x
2. lim . (X =5\ 2
x-8 x? —8x 6. lim ( )
x—00 \X — 7
3. lim (\/Xz + 29x — 14—\/)(2 — 1) 7. lim(sinzx)3tg7x
X=00 x—0
x?—10x — 11 3
4. lim 2 8. lim tgx + 4
x-11 (x — 11)(x* + 3x + 2) x—0—5sin 18x + x3
[IponuddepennmpoBats GyHKIIHIO:
9. y = arcsinVx - (583% + ctg®x); y'—?
10 _tgx+3% dy—?
C YT sk T
11.  CocraBuTh  ypaBHEHHME  KacaTelbHOM K  rpaduky  (yHKUHH

y = 2x? — 3x , napajiensHol mpamoir y —5x —1=0.
12. Tlokasate, urto ¢ynkmus y(x) = (5x + 6)e?* sBnsgeTcs peleHreM
muddepenipanbaoro ypasaenuss y'' — 4y’ + 4y = 0.

t3  t? .
13. Teno mBmwxercs Bmoab ocu Ox 1o 3akoHy: Xx(t) =?—?—2t. Haiitu

CKOPOCTb ¥ YCKOPEHUE B MOMEHT BpEMEHH t, = 3.

14. UccnenoBaTh QyHKUUIO Y = U TIOCTPOUTH €€ rpaduk.

(x-2)?

Bapuant 13
Haiitu npenen pyHKkunu:
6 X
11 V6x5+x% — 13x3 5. lirr}(x*?’ - 1) tg7
: oo
' xl—r>1<>lo 1—71x3 x
2 lim 6. lim LT
xoad+x —+2x X\ 10X
- V2x
3. lim(vx? + 24 —\/x2 —x+8) 7 LIL%(tg 13%)
X —0
 17x%2—24x+7 8 I e’* — cos 3x
% }CI_I)I} 3x2+8x—11 © x50 13x3 + tg 2x

[MpoauddepenunpoBars PyHKINIO:
9. y=In(5x+6) - (2%7* + tg23x); y'—?

cosx +Vx

10. y = dy—7?
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11.  CocraButh  ypaBHEHHME  KacaTelbHOM K  Tpaduky  GyHKIHH
y = 5x% — 6x + 2, mapamnensHol npsaMoit y = 4x — 7 .

12. Tlokazat, uto QyHkuusa Yy = (3x+7)e ?* spngerca pelIcHHEM
nupdepennmansaoro ypasaenus y'' + 4y’ + 4y = 0.

13. Teno aBukeTcs BRoAb ocu Ox 10 3akony: x(t) = —3t + t3. Haiitu ckopocTb

H YCKOPCHHUEC B MOMCHT BPCMCHHU t = 2.
3
+3x

14. UccnenoBats GyHKIHIO Y = =

" ITIOCTPOUTH €€ I'padUK.
x2+1 p p (b

Bapuanr 14
Haiitu npenen pyHkuuu:
7

T V3x6 + x- 174 5. xlirEO(fo -In7x

X—00 —5\/§+31x€ . 13x + 1 —5x+18
5 iy VX612 6 Jim (13x— 1)

x>=2 x?—4 tg 7x
3. lim (/2 = 17x + 37 - /22 = 36x) 7. lim(V5x)

o 13x%2-7x-20 . tg5x—2x

% xlir& —5x% —3x + 2 8. }cl—r}(I) 24x% + 13x
[IponuddepenurpoBats GyHKIUIO:
9. y=In (3x+7)-(3%%2% 4+ sin? 5x) ; y'=?
10, v = 2ctg x . dy—?

Y T 3y —5ex W
11.  CocraBuTh  ypaBHEHHME  KacaTelbHOM K  Trpaduky  (yHKUHH

y = 2x? — 3x , obpasyrorueii ¢ ocsro Ox yron 135° .
12. Tlpomeputs, sBisercs Jywm ¢Gyakmus Y(x) = (4x + 3)e* pemeHuem
nuddeperimanbHoro ypapaenus y'' + 2y’ +y = 0.
3 2
13. Temo mBmwxercs Bmoib ocu Ox mo 3akoHy: X(t) = % — % + 2t. Haiitu

CKOpPOCTh U YCKOPEHHE B MOMEHT BpeMeHM ¢t = 3. B kakue MOMEHTHl BpEMEHU
TEJI0 MEHSET HANPABJICHUE JBUKCHHUS?

2_
14. UccnenoBaTh GQyHKIHUIO Y = ad (xff;g U TIOCTPOUTH €€ rpaduK.
Bapuanr 15
Haiiti npenen ¢pyHKiuu:
19 2 _ 9y —
17x7 +x* +7 2 lim— 2x =3

1. 911—>nolo 19 x=34/3 4+ x —V2x
9% 7 —x +x
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3. lim(Vx2 —5x + 1-+y/x2 — 11x — 36)
X—00

(3x + Z)Z_Sx

6. li
xl—r>£10 3x+7
4 2x>—=3x—9 7. lim( - x) L
. . llm — x)cosx—
xlirslz 5x%2 + 5x — 60 x—0
_ ; 8. 1 In (1 + 7x)
5. leTox -In27x . xl_rf(l) 9x

[MpoauddepenunpoBars GpyHKINIO:
9. y=(cosV3x+2)- (35" +sin’x); y'—?
Vx + arcsin x
; dy—=7?

In x
11. CocraBuTh ypaBHEHME KacaTeJbHOH K rpaguky QyHKumu y = 2x% — 3x ,
obOpazyrorieit ¢ ockto Ox yrom 45° .
12. Tlposeputs, sBusercs mu ¢Gyakmus y(x) = 3x + 1)e”
nuddepenimansHoro ypapaenus y'' 4+ 2y’ +y = 0.

10. y =

X pemeHueM

3
13. Teno mBwkercs BOoab ocd Ox 1o 3akoHy: Xx(t) =%— 2t% + 3t. Haiitu

CKOpPOCTb U YCKOPCHHUC B MOMCHT BPCMCHH tO = 5. B xakue MOMEHTEHI BpEMCHH

TCJIO MCHACT HAIIPAaBJICHUC )IBI/I)KeHI/IH?
3

14. VccnenoBaTh QyHKIUIO y = 2x

—_5 M TIOCTPOHTS ee rpaduk.

Bapuanr 16
Haiitu npenen pyHkumu:
8 _ 6 X
1. lim 23x" —17x +1 5. lim(x? — Dtg—
x—o —3 + 8x2 + 7x8 x=1 2.
x*—x—2 . (7x+38
2 P E2 6. im ()
x-23 —\/7 +x x—»oo \7x — 1
3. lim (\/x2 —5x+3 —\/x2 +x—-7) 7. lincl)(sin 3x)Sin5x
X—00 x—
4 tim — 2 6. lim— !
' ximz x*—3x%2+2 " %50c0s25x — 1
[Iponuddepentrporats GyHKIUIO:
9. y(x)=In(Bx—1) - (arcc055 % — 35"1"); y'—=?
2x + ctgx )
10. _'y(X) = earTgx; dy—
11. CocraBuTh  ypaBHEHHE  KacaTelbHOM K  rpaduky  (QyHKUIHUH

f(x) = 2x? + 4x + 1, napannensHoii ocu OX.
12. Tlpomeputh, sBusiercs nu QyHkmus y(x) = 5e™*sin2x pemeHnem
maddepennpansaoro ypasaenuss y'' + 2y’ + 5y = 0.
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3
13. Teno mBwkercss BAoJab ocd Ox 1o 3akoHy: Xx(t) =%+ 2t? — 5t. Haiitu

CKOPOCTh U YCKOPEHUE B MOMEHT BpEMEHH t, = 2.

2
14. WccnenoBaTh QyHKIHIO Y = ad +;2x L HOCTPOUTH €€ rpaduk.
Bapuanr 17
Haiitu npenen QyHkImu:
 3x5—14x3-27 5. lim (x — 10)ctg mx
1. lim x—10
x—o0 149 — 31x3 — 77x> x — 5\ "8%+2
51 x*—x—2 6. lim( +13)
. lim x>0 \X
X222 +x —V2x ;
1 —oX
3. lim (\/x2 —17x —\/x2 -5) 7. }Clir(l)(tg 17x)
X—00
o 7x?—13x -2 8 I cos17x — 1
4. }}_{2 —2x2 —x +10 ' xlg(l)tgx—sin35x

[IponuddepenurpoBats GyHKIUIO:
9. y(x) =arccos(1 —x) - (35"* — arctgx®x); y'—?

arcsinx

11. CocraBuTh ypaBHEHHE KacaTelbHOH K rpapuky ¢ynkuum f(x) = 2x?% —
—3x + 2, mapamnenbHO# npsimoit S5x —y = 1.

12. Tlposeputh, sBisiercs Jwm (yHkuus y(x) = 2e * cos2x pemeHHeM
nuddepenimansHoro ypapaenus vy’ + 2y’ + 5y = 0.

t3 3t .
13. Temo nmBmwxercs Bmoib ocu Ox mo 3akoHy: X(t) =?+7—4t. Haiitu

CKOPOCTh ¥ YCKOPEHUE B MOMEHT BPEMEHH t, = 2.
3

14. Uccnenoath GyHKIHIO Y = =

——, M TIOCTpOHTS ee rpaduk.

Bapuanr 18
Haiitu npenen GpyHkumu:
7 9 1
_ V5x2 +13x2-8x2 . —5x%2+13x—8
1. lim 3 11 4. lim >
xX—00 VX —19x7 — 23x7 x-12x% + 21x — 23
2 _
2 lim X~ —3x 5. lim sin7x -In2x
=03T+x—V1—x x40
11 — 110\ 71
. lim (Y2 — Jxz 6. lim (5—11)
3 OVt = 2 1o - 17) i (=1
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er _ el8x

7. lim(13x)t821* 8. lim————
x—0 x—0 XCOS 2X

[MpoauddepenuupoBars GpyHKINIO:
9. y(x) = cos3§- (arcsin®Vx + 1 — 2'8% ); y'—7?
sinx — 4x
10. y(x) = —arccost ) dy—7?
11. CocraBuTh ypaBHEHHE KacaTelnbHOH K rpaguky Qynkumum f(x) = 3x2 +
+2x — 4, mapayensHoi ocu OX.
12. Tlpomeputh, sBusiercs U QyHKmus y(x) = 2e~*sin2x pemeHneM
muddepenpanbaoro ypasaenuss y'' + 2y’ + 5y = 0.

t3  5t? .
13. Temo nmBmwxercs Bmoib ocu Ox mo 3akoHy: X(t) :?_T+6t' Haiitu

CKOPOCTh U YCKOpPEHUE B MOMEHT BpeMeHH t, = 1.

2
14. UccnenoBaTh QyHKLIUIO Y = SE:)Z) Y TIOCTPOUTH €€ rpaduk.
Bapuanr 19
Haiitu nmpenen pyHkumu:
~ 13x?% + 14x3 + 15x* 5. lim sin3x-Inx
1. lim x=>+0
xo® 2xt —13vx 14 — 133\~
e 6. tim (L2 135)
2. lim X~ o \21 — 13x
=141 4+ x —\2x ) ) 3
_ 7. lim(sin21x)>*
3. 11m(\/x2—17x+37—\/x2—1) x-0
X — 00
—3x%+4x +4 8 lim e*x? —x
' x‘i‘; 2x2 + 7x — 22 " x-0 sin17x

[Iponuddepeniriporats GyHKIUIO:

9. y(x) = arcsinx - (10g3x — arcctgx® % ); y'=?

arctg x
10. =—; dy—?
() cosx + 3x 4
11. CocraButh  ypaBHEHHE  KacaTelpHOW K  Tpaduky  GyHKIHH
f(x) = 3x — x% + 2, obpaszyromeii ¢ ocero OX yrom 45°.
12. TlpoBeputbh, sBusercss u QyHkuus y(x) = —e ™  cos2x pemieHreM

nuddepenimanbHoro ypapaenus y'' + 2y’ + 5y = 0.
3
13. Teno mBmwxkercs BAOAL ocu OX mo 3akoHy: x(t) =%— 3t? + 8t. Haiitu

CKOPOCTb U YCKOPEHHE B MOMEHT BPEMEHH t; = 3.
3
X

14. VccnenoBaTh QyHKIUIO VY = U TIOCTPOUTH €€ TpaduK.

x%-1
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Bapuanr 20
Haiiti npenen ¢pyHkium:
o 13x7 +21x° + 16
L 911—{1010 —4x7 —3x3 42
V8 +3x +x2 -2

lim
x—0 x + x2
3. lim (Vx2 — 7x + 24 —+/x2 + 26x — 13)
X—00
x% —27x + 50
4. lim

x-2 3x%2—=5x—2
[IponuddepenimpoBats GyHKIIHIO:

5. lim sin13x-In27x
x—+0

13 _ Sx 24x+8
6. lim (16 — Sx)
7. lim(sin 5x)%% 13¥
x-0

el3x —x
8. 1

im————
x—-03x + tg Sx

9. y(x) = arctg3x - (ctgV2 — x — logs>x ); y'=?

tgx — 5x )
10. y(x) = earcsinx ) dy_'
11. CocraBuTh  ypaBHEHHME  KacaTelbHOM K  rpaduky  (yHKIHH

f(x) = 3 + 2x — x?, nepnenauKynsApHON npsamoit 4y + x = 1.
12. Tlpomeputh, sBusiercs nu QyHkmus y(x) = 3e™*sin2x pemeHneM
muddepennpanbaoro ypasaenus y'' + 2y’ + 5y = 0.

13. Teno mBmxkercs BOOIb ock Ox mo 3akoHy: x(t) =

CKOPOCTb U YCKOPEHHE B MOMEHT BpeMeHHU t, = 1.

2

14. Uccnenosath GyHKIHIO Y = =

x-1

Bapuanr 21
Haiitu npenen GpyHkumu:
L 3x — 2x3 + 3x7
* xom 13x7 -x + 3x2
V1 —-2x+x2+x-1
2. lim
x—0 X
3. lim(yVx2-17x 4+ 8 —+/x%2 + 11x — 1)
X—00
 5x2—-8x—4
4. lim

x->2—3x2+x+ 10
[IponuddepenmnupoBats GyHKIIHIO:

t3

3t? o
— —+ 12t. Hantn
3 2

Y TIOCTPOUTH €€ rpaduk.

lim sin9x -In13x
x—>+0

. (Zx + 1)3"
" xbe\2x — 7

. lim(x — 2)sinmx
X2

sinx — x

) }cl—r}(l)—_\/?xZ

9. y(x) = arcctg(l — 2x) - (arcsinz — logzsx ); y'=?

arctg x

10. y(x) = dy—7?

2x + sinx’
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11.  CocraButh  ypaBHEHHME  KacaTelbHOM K  Tpaduky  GyHKIHH
f(x) = 3x% — x + 2, napannensHoii pamoit 5x +y = 2.

12. Tlposeputh, sBmsgercs ym (yHkmus y(x) = —e *sin2x penicHuEM
muddepenimanbHoro ypapaenus vy’ + 2y’ + 5y = 0.

t3 o
13. Teno mBwkeTcs BAOAbL ockd Ox 1o 3akoHy: x(t) = S+ 2t? — 5t. Haiitu

CKOPOCTb U YCKOPEHHE B MOMEHT BpEeMEHH t, = 3.
2

(x—3)2

14. WccnenoBath PyHKIHUIO Y = U TIOCTPOUTH €€ rpaduK.

Bapuanr 22
Haiitu npenen pyHkumu:
V27x3 —3x% +x 5. lim tg3x-In74x
1. lim x=>+0
x—o0 2x3 —7x+ 11 5 — 8\ 2X*23
Nery 6. 1 ( )
2 lim 9+2x-5 Jm |25,
x-8 X% —8x 5 _
: _ sinmx
3. lim (y/x2 — 3x + 71 -y/x2 + 8x — 3) 7. }}E%(x 4)
X—00
_ —x2+6x—9 8 I In (2x + 1)
4. }Cl_rg —2x%24+3x+9 ' xl—r}(I) e3* — cos 2x

[IponuddepennmpoBats GyHKIIHIO:
9. y(x) = arctg®x - (ctgv2 — x — logs°x); y'—?

ctgx + 4x )
10. y(X) = W} dy—
11.  CocraButh  ypaBHEHHE  KacaTtelpHOW K  Tpaduky  GyHKIHH

f(x) = =5x? + x + 4, obpasyromeii ¢ ocsro OX yrom 45°.
12. Tlposeputh, sBisercs Jwm (yskuus y(x) = 5e7* cos2x pemeHreM

nuddepenimanbHoro ypasaenus y'' + 2y’ + 5y = 0.

t3  3t2 .
13. Temo nmBmwxercs Baoib ocu Ox mo 3akoHy: X(t) =?+7—4t. Haiitu

CKOPOCTh U YCKOPEHUE B MOMEHT BpeMEHH t, = 3.

3
14. UccnenoBaTh GQyHKLIUIO Y = (;4)2 U TIOCTPOUTH €€ rpaduk.
Bapuanr 23
Haiitu mpenen hpyHkumm:
8 2 _ :

|y S 5 (TR

x>0 —\[3x8 — x2 — 2x

Vx—6+2 . 7x*—5x—2

2. lim ———= 4. lim >

x->-2 X%+ 2x x-»12—13x 4+ 11x
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5. lim (1 — cosx)ctgx 7. lim(sin 5x)%31%
x—+0 x-0

_ 3—7x\>7"* ~ e*cos5x —e3¥
6. 911—{20 (14 - 7x) 8. chl_r)l’(l) sinx
[IponuddepentrpoBats GyHKIHIO:
X ; 3 I}

9. y(x) = arccos = - (7smx — arctg® ;); y'=?

3x —tgx
10. y(x) = sz dy—"?
11.  CocraBuTh  ypaBHEHHE  KacaTeIbHOW K  rpaduky  (QYHKIUH
f(x) = 4x? — 3x + 2, mapamnensHOM npsamoit 5y + x = 1.
12. Tlposeputbh, sBisiercss nu ¢GyHKIES Y(x) = —2e ¥ sin2x pemeHneM
nuddepenimanbHoro ypapaenus y'' + 2y’ + 5y = 0.

t3

5t2 .
13. Temo mBmwxercs Bmoib ocu Ox mo 3akoHy: X(t) = 5 T 6t. Haiitu

CKOPOCTh U YCKOPEHUE B MOMEHT BpeMeHH t, = 4.

14. UccnenoBaTh GQyHKIUIO Y = U TIOCTPOUTH €€ rpaduK.

x342
Bapuanr 24
Haiitu npenen GpyHkumu:
13x7 4+ 21x5 —+/3 5. lim(1 — cos?2x) - ctg 11x
1. lim x—0
x>0 \[7x7 —3x3 — 27 o 5 12,573
5 i Y1T*—3 i (=)

x—»-8 x?+ 8x
3. lim(Vax2 +x+1-yx2—x+1)
X — 00
2 _ _ X — sin5x
lim 2x* —15x — 38 8. lim = _
x—>-23x% — 17x — 46 30> — e™
[Iponuddepentriporats GyHKIHIO:

9. y(x) = arcctg 3x - (4°tgx — arccos6%); y'=?

7. lim(sin?3x)*"
x—0

4

sinx — 5x
10. y(X) = W; dy—7
11.  CocraBuThb  ypaBHEHHME  KacaTelbHOM K  rpaduky  (yHKUHH
f(x) = 3x — 2x? — 3, obpasyromeii ¢ ocsro OX yron 135°.
12. Tlposeputb, siBasiercs nu GyHkus y(x) = —3e ¥ cos2x pemieHreM

muddepennpanbaoro ypasaenus y'' + 2y’ + 5y = 0.
3
13. Teno mBwkercss BOoab ocd Ox 1o 3akoHy: Xx(t) =%— 3t? + 8t. Haiitu

CKOPOCTb U YCKOPEHHE B MOMEHT BpeMeHHu t, = 1.
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3

2
14. WccnenoBath PyHKIUIO Y = ~ u MOCTPOUTH €€ Tpaduk.

x2-1

Bapuanr 25
Haiitu npenen yHkIuu:
o 15x3 —14x -1 5. lim(1 — cos 7x) - ctg 3x
1. lim x—0
x—o  3x2 —5x3 1 — x \273%
 EET3- 2% T 1 6. lim (—)
2. lim x—o \11 —x

x-3 x?—4x+3
3. lim(/x2 —5-/x2—x—5)
X—00

2x% —7x —130 ~ 15x — cos 3x

: 8. lim .
4. xllj{lo —3x2 4+ 15x + 150 x>0  e¥*sin5x

[MpoauddepeHnnpoBaTh ypaBHEHHUE:
9. y(x) =4%"3*. (log,x — arcsin*V4 —x); y'—?

7. lim(sin 5x)*
x—0

ctgx + 3x
10. y(X) = W; dy—7
11.  CocraBuTh  ypaBHEHHME  KacaTelbHOM K  Tpaduky  GyHKIHH
f(x) = 5x — 3x? + 2, napannensHoii mpsmoii 3y + 3x = 1.
12. Tlposeputb, siBasiercs Ju GyHKus y(x) = —2e ¥ cos2x pelieHueM

nuddepenimanbHoro ypapaenus y'' + 2y’ + 5y = 0.
3 2
13. Teno aBmxercs Bmonb ocu Ox mo 3akony: Xx(t) =%—;—2+ 12t. Haiitu

CKOPOCTh U YCKOPEHUE B MOMEHT BpEMEHH t, = 2.
2

14. UccnenoBaTh GQyHKUUIO Y = z Y TIOCTPOUTH €€ rpaduk.

Bapuanr 26
Haiitu npenen GpyHkumu:
3
1. lim 2x2 + x3—2 5. le ctgmx - In7x
TP _7x —8x2 +1 R N
CAx+13-2Vx+1 6. ;Lrgo<x_1>
2. lim >
" S 7. li in 3x)*
3. lim (Vx2 — 1-+/x% + 8x) . lim (sin3x
X—00
12 + 11x — 5x? tg 3x — 3x
4. lim 8. lim—2>——_ "~
x-311x?% — 25x — 24 x>0  7x2

[IponuddepeHpoBaTh (YHKIIHIO:
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cosx + 2x )
10. y(X) = earTgx; dy—

11.  CocraBuTh  ypaBHEHHE  KacaTeIbHOW K  rpaduky  (QyHKIUH
f(x) = 6x2 + 2x + 4, nepneHauKynsApHOH npsamoit 4y — x = 1.
12. Tlpomeputh, sBmsgercs ym GyHkous y(x) = —3e *sin2x pemnicHuEM

muddepenpanbaoro ypasaenuss y'' + 2y’ + 5y = 0.
3
13. Teno mBmwxkercs BAOAL ocu Ox 1o 3akoHy: Xx(t) =%+ 2t% — 5t. Haiitu

CKOPOCTb U YCKOPEHHE B MOMEHT BpEMEHH t, = 4.
3
x3+4

14. UccnenoBaTh GyHKIUIO Y = U TIOCTPOUTH €€ rpaduk.

x2

Bapuanr 27
Haiitu npenen GpyHkumu:
- V5x3—8x%2 +5 5. lim ctg2x -In16x
1. lim 3 xX=>+0 .
x—c0 13x3 — 9x + 23 - <6x - 13)8x‘
2. lim 2 Y1 =¥ 0 ex v 24
x>-3 x%+3x ) sin 5x
3. lim (\/x2 —37x 4+ 24 -+/x% — 9x + 24) 7. ,lclir(l,(ﬁx)
X—00
3x%2 —5x — 2 8 I In(1+x)—x
' . lim
2226 x>0 x2
[Iponuddepenurporats GyHKIHIO:
9,y = 2¢0s4x. (log3(2x -1) - arccos3§); y'=?
ctgx + 3x )
10. y(X) = W; dy—
11.  CocraButh  ypaBHEHHE  KacaTtelpHOW K  Tpaduky  GyHKIHH

f(x) = 4x? — 3x — 5, nmapanensHoii mpsiMoii y — 5x = 3.
12. TlpoBeputh, sBisercs Jym GyHKIUS Y(x) = 4e™* cos2x pemeHueM

nuddeperimanbHoro ypasaenus y'' + 2y’ + 5y = 0.
3 2
13. Temo nmBwxkercs Bmosib ocu Ox mo 3akoHy: X(t) = % + % — 4t. Haiitu

CKOPOCTh U YCKOPEHUE B MOMEHT BpeMeHH t, = 4.
2

14. UccnenoBath GQyHKIHUIO Y = ad U TIOCTPOUTH €€ rpaduK.

2x

Bapmuanr 28
Haiitu npenen GyHkuu:
. 31x>—x3 +8 . x?-—5x
1. lim 2. lim———=
x—0 34 —x> 51 —+vx—4
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x_27 34x
3. lim(vx2 —3x+1 —/x2—1) 6. lim( )
X— 00

x—oo \X + 31
2 _ —
4. lim 3x"—2x—16 7. lim(sin 5x)¢0sx~1
x>-27x% + 5x — 18 x=0 .
8. 1i tg 2x — sinx
5. lir% ctg 3x - In(1 + 7x) g 23x
X—
[MpoauddepenuupoBars GpyHKINIO:
9. y=log,sinx- (arctg5 % - SCOS"); y'=?
sinx — 5x )
10. y(X) = W; dy—
11. CocraButTh  ypaBHEHHE  KacaTelbHOM K  Tpaduky  GyHKIHH
f(x) = 5x — 2x? — 3x, obpasyromeii ¢ ocro OX yron 45°.
12. Tlposeputs, sBusercs mu QyHkus y(x) = —3e *sin2x pemeHuem

nuddepenimanbHoro ypapaenus y'' + 2y’ + 5y = 0.

t3  5t? .
13. Temo nmBmwxercs Bmoib ocu Ox mo 3akoHy: X(t) :?_7_61:' Haiitu

CKOPOCTb U YCKOPEHHE B MOMEHT BpeMEHHU t; = 5.

36
14. UccnenoBaTh QyHKUUIO Y = = n MOCTPOUTH €€ rpaduk.

1+x?
Bapuanr 29
Haiitu nmpenen GpyHkumn:
19 : X
. —3x2Z 4+31x3-43 5. lim(x — 1)tg—
1. lim T x=1 2x+2
x—00 18\/§+ 3x2 — 7x2 6. lim (17x + 1)
_ x? —4x " xoo\17x + 3
2. lim
*43—v2x+1 7. lim (In (1 — 2x))5in3%
3. lim(vVx2 —7 —+/x2 + 29x) ¥20
X—00 .
 2xt—x—45 8. 1mx sin 5x
4. lim x—-0X + sin 5x

x-5x%2 —3x — 10
[IponuddepenmnupoBats GyHKIIHUIO:
9. y = (5°%82% 4 ctg®2x) - (cosx/4x + 3 ); y'=?
Vx + aresin x; dy—?

sinx

11. CocTaBuTh ypaBHEHHE KacaTenbHOW K Trpaduky OyHKIMH Y = /X,
napajuienbHou npsmMon 2y —x — 6 = 0.
12. Tloka3zaTh, uTo PyHKIHS Y = e¥cos4x ynoBieTBopseT aAuddepeHnaIbHOMy
ypaBaenuto y'' —2y' + 17y = 0.

10. y=
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3t?

2
CKOPOCTh M KaKO€ YCKOpeHHE OyJeT UMETh TeJo uepe3 4 CeKyHbl OoCcie Havaaa
JIBYOKEHUSA?

. t3
13. Temo nmBWXKETCS MPSIMOJMHEHHO MmO 3akoHy:. S(t) = ++ . Kaxyio

2

14. WccnenoBath PyHKIHUIO Y = sl MOCTPOUTH €€ Tpaduk.

1—x3

Bapuant 30
Haiiti npenen ¢pyHkium:
4 _ Q.6 _
1. lim Tx” —8x-4 5. lim(4 — x?)ctg mx
x—w 18 + 3x% — 7x° X2 it
x2—x-2  /4x+5
2. lim 6. lim ( )
x>26x — 1 —x — 1 x—wo \4x — 1
; sin7x
3. lim (Va2 =3x-x? +x+1) 7. lim(ctg 3x)
X—00
. 4x?+5x—21 8 I e3* — 3x?
b T 27 " x50 3 tg 4x

[IponuddepenurpoBats GyHKIUIO:

= 3 gt XY . 4cte(Bx=2). A9
9. vy (arccosﬁ tg 3) 4 sy =7

2x — arctg 2x
. ; dy=7?
e>5sinbx

10. y=

11. CocTaBuTh ypaBHEHHUE KacaTENbHOM K rpaduky Gpynkuun y = 3x2 — 5x + 4,
napajuiesibHOU npsamot y = 7x + 2.

12. Tlokaszate, uyro GyHKIMS Y = 3e 2*sin4x sBOgeTcs pelIeHHEM
nuddepenimansHoro ypapiaenus y'' + 4y’ + 20y = 0.

3
13. Temo nBmxkercss Baoinb ocu OX mo 3akony:. S(t) = %— t? + 4t. Haiitu

CKOPOCTb U YCKOPEHHE B MOMEHT BpeMenn t = 3.
2

14. UccnenoBaTth GyHKIUIO Y = ad U TIOCTPOUTH €€ rpaduK.

x+2
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PACUETHASI PABOTA 2. MHTEIPAJBHOE WCYHUCJEHUE
®YHKIAW OJHON MEPEMEHHO

IIpuMepHBIA BADUAHT pacyeTHON padoThl ¢ peleHueM

Ha¥iTu / BBIYMCIIUTS MHTETPAJIBI:

. je2x+exd . 12x2—4x+5d
C ) T M ' 3x2+8
2. farctg\/Sx—ldx ; j x+17
2 ' x3—2x2—-5x+6 X

j(Zx + 1)Inxdx

dx
.f V(25 +x2)3
2

1-3x p 9 dx
X ) 3
VOt 8x — x2 s Vx+1+Vx+1

10*. Bpraucauts miomaas GUrypsl, orpaHuueHHoN rpadhukamMu GyHKITAN:

y =2x—x?+43, y=x?—4x + 3. Cuenars ueprex.

10**. Haiitn o0bemM Tena, MOMYyYEeHHOTO BpalieHrneM BOKpyr ocu OX ¢urypsl,
OTpaHMYEHHOM rpapukamu QyHKumit: y = x2 —2x + 1,y = 0,x = 2. Caenars
YepTexK.

X X
4, jsin6§cosz—dx

Pemenune

e?X 4 X (ex + 1)ex
1. —dx = | —————dx =
eXx —1
3aMeHa NepeMeHHOII:

o¥ = ¢t ft+1 ft—1+2dt_

d(e*) = dt t—1 t—1 B
e*dx = dt

f1+—dt—fdt+2 ——t—21n|t—1|+C—

=e* —2lnle* - 1|+ C

2. farctg\/Sx — 1ldx

WUurerpanst Bupa: [ P(x)Inx dx, [ P(x)arctgx dx, [ P(x)arcsinx dx,
rae P(Xx) — MHOTOYJICH, HAXO/IAT METOJIOM MHTETPUPOBAHUS 0 YACTSAM, MPHUYCM,
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3a u(x) mpUHUMAETCS TPaHCICHICHTHAas (QyHKIUA: In x (ln”x, ln(f (x))) WITH

arctg x(arcctg x) wmm arcsinx (arccos x).
dopMyJia HHTETPUPOBAHKS 10 YacTsAM umMeeT Bux: [ udv = uv — [ vdu.

dx
jarctg e Tdx — u = arctgvbx —1 , du:szSx_ ]:

dv=dx , v=x

—xarctg\/Sx—l—j —xarctg\/Sx—l—J

2xV5x — 1
= x arctgV5x — 1 — = —](Sx - 1)_7d(5x —-1) =

= x arctgVv5x — _EVSX —-1+C

2V5x —

f(Zx + 1)Inxdx

b b b
dopmysa MHTETPUPOBAHUS 110 YACTSIM UMEET BHI: fa udv =uv|, — fa vdu.

j(Zx + Dinxdx = | ¥~ Inx, du = ;dx =

dv=02x+ Ddx, v=x*+x

2
2

X<+ x
= (x? + x)Inx|? —j
1
2
= 6Iln2 — (7 + x>

4 jsinf’fcoszfdx
) 2 2

Jlns BBMUCIEHUs WHTErpatoB Buma | sin®™x cos?™ x dx, rme m,n — nenbie
HEOTpHUIIATENbHbIE YKCIIa, IPUMEHSIOTCS (OPMYIIbI TOHMKEHHS CTENEHH:

dx=(4+2)ln2—(1+1)ln1—](x+1)dx=

2
1
=61n2—(2+2)+(§+1>=6ln2—2,5

1

. 1 . .. 2 1—cos2x 2 1+cos2x
sinx cosx = -sin2x,sin? x = ———, cos?x =—
X X X X X
f sin® 5 cos? —dx = [ (sin? —)2(51n5 cos —)de =

1—cosx
=f(—) (zsinx)?dx = —f(l — cosx)?sin® xdx =

= Ef(l — 2 cosx + cos? x) sin® xdx =
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sin? xdx — f cos x sin? x dx + f cos? x sin? xdx) =

1-— cost

(3
1 — Ccos2x
= _6 j dx — chosxsin2 xdx + J cos? x sin? xdx) =
1
_6 j dx — stm xd(sinx) + J(smxcosx)2 dx) =

2
——(—fdx——fcostdx——sm x+j(—sm2x) dx) =

3

11 1 ) 2 +1f 2 D) =
_16( X 4sm X 3sm X+ 7 | sin®2x X) =
11 1 ) 2 +1f1—cos4xd B
_16( X 4sm X 3sm X+ > X =
—1 ! ! 2 - + . 4x)+ C =

e GX 4sm X 3sm x+gXx 32sm X) =
_Le ! 2 - 4x) + C
=1 G* 4sm X 3sm X 32sm X)

1—-3x
dx =
V9 + 8x — x2

BriennM oTHBIN KBaJpatT B MOAKOPEHHOM BBIPAXKSHUH:

9+4+8x—x?2=—(x2—8x+16) +25=25—(x —4)2

3ameHa nmepeMeHHON: X — 4 =t =>x =t + 4,dx = dt,
9+ 8x —x% =25—t?

_(lo3¢4y _ [(o3e-11 —3tdt 11dt
V25 —t2 \/25—t2 V25 —t2 V25 —t2
_3f —2tdt ” at
2425 — t2 V52 —¢t2
3fd(25_t2) 11arcsins = 3y25 — 2 — 11arcsin— + C
= _— arcsin— = — — arcsin— =
225 — t2 5 5
=3\/9+8x—x2—11arcsin ; +C
f2x2—4x+5d
3x2+8
2x%2—4x+5

ixirg ~ HCTPaBWIbHAS pAlHOHANLHAS npoOb (Tak Kak BBICHINE
X

CTCIICHHU MHOI'OYJICHOB B YHCJIUTCIIC U 3HAMCHATCJIC paBHbI).
BBII[@J'II/IM LCIYIO YaCThb:
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2x* —4x+5 1 3(2x*—4x+5) 1 6x*>—12x+15

3x2+8 3 3x2 + 8 3 3x2 + 8

1 2(3x*+8)+(-12x—-1) 1 2+—12x—1

3 3x2 + 8 3 ( 3x2+8)
—-12x-1

[IpaBwibHas ApoOb aBisieTcs npocredmeid apoopto Il Tuma. Tak kak

3x2+8
3HAMEHATENIb—KBaAPATHBIN ABYUJIEH, TO APOOb PACKIAABIBAIOT HA CYMMY IPOOEiA:
—12x —1 12x 1

3x2+8  3x2+8 3x2+8

_1j(2+_12x_1)d __12 lexdx j dx B
BE 3218 )% ="33 " 32587 /328"

1 6xdx 3dx
= § (2x - 2—[ j

3x2+8 ) 3(3x2+8)
1 d(3x*>+8 d(3x
=§f<2"‘2f(3xz—+8)‘f =) -
(3)2 + (/24)
1(2 2In(3x% + 8) = t 3x)+c
= — X — nlox — ——aIrctg ——
3 V24 g\/24
. '[ x+17 P
' x3—2x2—5x+6x
[logunTerpanbHas (QyHKIMS — TpaBUiIbHAsS palMOHalbHAS  JPOOb.

Pa3noxum 3HaMeHartenb x> — 2x2 — 5x + 6 Ha NpOoCThIe MHOKUTENIU: JIMHEHHBIE
MHOKHTEIH MM KBAIPATHBIE MHOTOYIEHBI C OTPHIIATENBHBIM JUCKPMMUHAHTOM.
Tak kak x = —1 — KopeHb MHOrouneHa x> — 2x% —5x + 6, 3Hauur
x3 —2x% — 5x + 6 nmenurcaHa (x — 1) Ge3 ocrarka:
BEINOIHUM JENEHHE «YTOIKOMY:

x3—2x2-5x+6] x—1
—x® — x? x*—x—6
—x?2—-5x+6
—(—x% +x)
—6x +6
—(—6x + 6)
0
CrnenoBaTeibHO,
x3—2x2=-5x+6=(x—1Dx*—-x—-6)=(x—-1D(x-3)(x+2).
+17 . .
Paznoxxum apoOb (x—l)zcx—3) erz; HA CYMMy MpOCTEAIINX apobeit

x +17 __A B C _
x—Dx-3)(x+2) x—-1 x—-3 x+2
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A -3)x+2)+Bx-Dx+2)+C(x-D(x—-3)

B x—Dxx-=3)(x+2) B
x+17=Ax-3)(x+2)+Bx—1)(x+2)+C(x—1)(x—3)
Haiinem xosdpunuentst A, B, C MeTo10M YaCcTHBIX 3HAUECHHU:

mpu x=1 18=-64 A=-3
npu x=3 : 20= 10B B=2
npu x=-2: 15= 15C C=1

HNHTerpupyem paliioHaIbHYIO APOOb

'[ x+17 d—j_3d+.[2d+j1d—
x3—2x2—-5x+6 = x—1 X x—3 X x+2 X =

jd(x—l) jd(x—B) jd(x+2)
=3 ———+2

x—1 X+ 2
= —3In|lx — 1|+ 2In|x = 3| +In|x + 2| + C

dx
o | .
V(254 x2)3
i 3ameHa nepeMeHHOM

5
dx = > dt;
cos?t

:\/(25+x2)—\/25+25t2t— L R
B 80 = Jcos2t  |cost| cost

T T
Tak Kakcost > 0 Vt E(—— —)

x=5tgt;

L 2’2
j >dt dt = tdt ! t+C =
= CoS =—sin =
cos? t (—>—)3 25 25
cost
5 -
(x = 5Stgt = sint
cost
= costz'zs_l_x2 X +C
B BN
=425+ x2sint> 25+x
X
sint = ————
| V25 + x?2
dx

JxFT+VxHT
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(HafmeM HavMeHbIIee o0lee KpaTHOe MToKa3aTesl KOPHS |
MOANHTErPAIbHOTO BBIPAKEHUSI:

HOK(2;3) =6
3ameHa nepeMeHHOU Vx+1=t=
x+1=1t%x=1t%—1,dx=6tdt

GFi=t?, VxFl=r
X

0|63

L il 2 i
2 2 2
j 5dt_ j3dt (t3+1)_1dt—6jt3+1dt jdt B

B t+1 =6( 757 et
1 1 1

t+ D> —t+1

6( ( ) )dt—ln(t+1)|§)=6(j(t2—t+1)dt—

t+1
1

3 t2

—1n3+ln2)=6(g—?+t%—ln3+ln2)=

—6 (8 2+2) (1 1+1>+12 —11+6In°
—°\\3 372 3= N3

10*. Beraucnuts mwiomaas GUrypsl, OrpaHideHHON TpadukaMu QyHKITH:
y =2x—x%+3, y=x?—4x+ 3. Cuenarb uepTex.

I'papukom ¢yHKIME YV = ax® + bx + ¢ saBngerca napabona, BETBH
KOTOpOW HampasieHbl BHA3 pu a < 0, BBepx npu a > 0.

b b
T 2d Y=y (= Z)
Jlns y = 2x — x? + 3 BeTBM HanpapJjeHsl BHU3,(1; 4) — BepumHa napabobl.
s y = x% — 4x + 3 BeTBM HanpapJeHsl BBepX, (2; —1) — BepIumHa napaGoJibL.
Haiinem Touku nepecedyeHus napadon: y = 2x — x> +3 u y = x2 —4x + 3:
{y =2x—x%+3
y=x%—4x+3
X1 = 0 - Vi = 3 y
Xy = 3 yz =0

KoopauHatel BepivH nmapadosibl: X,=

=>2x—x’+3=x%—-4x+3=>2x>—-6x=0=>

=>
4

3
Urak, (0;3),(3;0)— Touku mepecedyecHHsI A
napaoou. 1

Ecnu ¢urypa orpanndena rpadpuxamu QyHKImi
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y=fx),y=qx),x=a,x=b (a<b),rue f(x) =q(x) Vx€ [a,b],t0

b
Spurypw = J [f () — q(x)]dx.
B mauHOM ciyuae: —x% + 2x +3 = x> —4x +3 Vx € [0;3]

CIe0BaTeNbHO, Syyuryps = f03((—x2 +2x+3)— (x? —4x+3))dx =

2
= j(—ZxZ + 6x)dx = (—§x3 +3x?)|3 =(-18+27) —0=9 (xB.ex.)

10**. Haiitu o0OBeM Temna, MOTYYSHHOTO BpalieHneM BOKpYyr ocu OX ¢urypsl,
orpaHM4eHHoi rpadukamu Gynkmuii: y = x2 —2x + 1,y = 0,x = 2.

Cnenatp yepTex. ¥
y =x?—2x+1 - rpapux mapaGoisl, BETBH [
HanaBneHsl BBepx, (1; 0) — BepummuHa. |
Bpamaemas  ¢gurypa —  KpHBOJIMHEHHad i
Tpanerus. 13
0 | 1 2 X

Ecoun Bokpyr ocu Ox Bpamjaercs KpHUBOJIMHENMHAs Tpamnenuusi, OrpaHUYeHHAas
rpapukamu  pyHkmmamu: Yy = f(x),y =0,x =a,x = b(a < b), npuyem
f(x) =0 Vx € [a,b], To 00beM Tena BpallleHUs] HAXOAUTCS 110 hopMyIie:

V= ﬂjfz(x)dx

B }:[aHHOM ciyyJae:
(x—S|°
5

—ﬂj(x —2x + 1) x—nj(x—l)‘*d(x—l)—n

=z —S(Ky.ezx.)

BapuaHTbI pacueTHOI padoThl 1JIsi caMOCTOATEIbHOro pemenust (1-30)

B 3aganusx 1-9 HallTH/BBIUMCIUTD UHTETPATIBI.

B 3ananuu 10 Heo6xoauMO HAMTH:

10* - mnomaas GUrypel, OrpaHUYECHHON 3aJaHHBIMH JTUHUSIMHU.

10** — 0Obem Temna, MOTYYeHHOTO BpallieHueM BoKpyr ocu Ox (urypsl,
orpaHn4yeHHou rpadukamu QyHkiui. Caenarb 4epTex.
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o

N
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w

o

N

=

w

~

x*+4x -3
[Eraa,

x*+9
f 77* (3 —x)dx

f sin® 2xdx

f 19 — 2x q
x%2 —2x + 82 x

14
.[2 Vvx+2+5

fBXS_7d
' x2+8 X

j(Sx —2)2%dx

sin® x
3 dx
cos3 x

j 9 —4x g
X2 +6x+13°7°

,[ox/x+1+1

NEs
4G

jsm x cos3 xdx
j 15 — 2x
2 — 4x + 5

o V3 x+1+1

Bapuant 1
T X
2. f (4x —7) cos =dx
0 2
4, f arcctg(4x + 1)dx
f dx
x*V9 — x?
3x%2 —7x + 10
(x> +4)(x —2)

10, y=2%y=0x=1; x =2.

Bapuanr 2
n

j4(x + 2) sin 2xdx
0

N

4 j in~d
. arC51n4 X

j dx

' x2-v3 + x2
3x%2+2x+1
x+Hx+1)2

10*. y=cosx; y=0; x =

Bapuanr 3
T X
2. f (2x — 1) cos=dx
0 3

X
4. f arctg 2 dx

X
dx
V4 — x?

8 x—3x%—-1 J
' _I(x—l)(x2+2) x

10, y=x—-2)4y=0;,y=1; x=0.
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Bapuant 4

sz —2x + 3d z
22 +16 X 2. —[o (2x — 1) cos 2xdx
3. jarccos(2x+ 3)dx 4, f(x+4)2xdx
. fsm xd 6 X J
: : X
cosSx V1 + x2
f 2x +7 q 3 f x—8 P
—— .| ———=dx
X2+ 2x+2 X x(x — 2)?
9 jg dx 10* 1)2 0 0
B Yy . y=(x—-1)*%5y=0x=0.
Bapuant 5
x?—2x+2 & X
1. | ————d 2. f 2x — 1) cos=dx
_[ x%+3 x 0 ( ) 2
X
3. j(l —§)3x+2dx 4. fxarcthxdx
3
5. —[C(_)S xdx 6. sz 49 — x2dx
sin8 x
. j 4x — 5 p 3 j dx
)+ ax+20 ) x@Bx+ D)2
9. j S— 10*. =lnx; y=0; x =¢e; x = e>.
1 VX — 142 Y Y
Bapuanr 6
A
jx +2x 3 g
22 +5 2. fo (x — 1) cos 3xdx
X
3. j arctg2xdx 4. f (E_ 1)e3*dx
5. jcos x sin3 xdx 6.
Vit
j 17 — 2x x3+3 4
x2+4x+13 fxz(x2+3) x
9. f 10%*. =] iy =0;x = 4.
0 1+\/16 x Y= oeny=na
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w
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w
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w

o

N

x3+4x -5
[Erass,,

x%+4
j(x + 1)e ¥ dx
j 4x + 13

X>+6x+18°7"

j cos3 x sin* xdx

f‘* dx
0 1+v4—x

x3 +1
x2+5

arcsin(x — 1)dx

cos® 3xdx

2x — 3
2 — 6x+34

g
g
.
oF

jo 1+vV2x+1

jX3+16d
x%+ 2 x
j(3 — x)e*t3dx
cos® x

_['6 dx
sin® x

j 19 — 4x P
XZ+ax+5 "

f6 dx
0 1++V2x+4

Bapuant 7

T X
2. j (8x —1)sin=dx
0 2

X

4. j arccos§dx

j x—1 P
x(4x% + 1) x

dx
8. j—
x2v4 — x?

10*. y=vx—-1,y=1,x =5.

BapuanT 8
4
j (20 — 8x) sin 2xdx
0
4, j(Zx + 3)e dx
j dx
x%V9 + x?
j 2x% —3x+ 4 p
x(x—1)(x+2) x

10*. y=log,x;y =0;x =8.

Bapuant 9

o

f6(4 — x) sin 3xdx
0

b
4, f arctg§ dx

N
f x—12 p
x%(x +4) x

10*. y=sinx;y=0; x =

O\I«:I
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w

w

N

w

o

N

fx2+2xd
x2+1 x

j(Sx + 1)e?**dx

sin3 x
> dx
cos? x

j 2x + 2 P
X%+ 10x + 26

.[1\/3x+1+1

3x? + 2x
[am,

x?+4
j(Zx +6)3 *dx

j cos3 x sin? xdx

j 2x + 7 g
x%2 —4x + 29 x

j‘* dx
0 4++V2x+1

j3x3+2d
x2+4 X
X
j(4—x)3 2dx
cos3 x
j_4 dx
sin* x

f 2x + 10

2 +2x+10F

f6 dx
2 94++2x—3

Bapuant 10
T X
2. j x cos—dx
0 2

In(x + 1)
x+12

x%dx
j,/(16+x)3
2x*—x+1 g
-2 +3)

10*. y=cosx;y =0; x =0; xz%
Bapuant 11
T X
2. j (x —1)sin=dx
0 2
4. jarccos3xdx
j x“dx
NICEF SN
j x—1 P
x(x?+1) X
10*. y=x2—-1;y=0
Bapuanr 12
n
)
f (2 — x) sin 2xdx
0

4. f arcsin2xdx

f x“dx
V16 x?
j x?2+2x—5 dx
(x?2+1)(x—2)
10*. y =sinx; y =0; x—% X =

NS
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w

w

w

Bapuanr 13

U

N

U1

N

Ut

x?+4x —1 2 X
—d 2. f 2x + 3)sin—dx
_[ x24+6 x 0 ( ) 4
: f(l — 8x)arctg2xdx 4. f 5%(5 —x)dx
sin® x x*dx
[ o [t
cos? x (9 — x2)3
j 2x — 21 p 5 4dx
X2—2x+10 e Dx - 1)2
f23 dx Lo* . 0 xoT. T
— : =sinx; y=0;, x==; x = -
2 6+Vx+2 Y Y 3 2
Bapuant 14
jx3 + Zxd 8 _
218 & 2. jo (1 — x) sin 8xdx
. j(7 —2x)3** 1 dx 4, j arctg (4x — 1)dx
3
jc?s X dx 6. sz 16 — x2dx
sin* x
j 4x + 31 x3+x+2
dx j— X
x?+8x+17 x3(x + 2)
flo ax 10* 0;x =1 i
— : =cosx;y=0;x =—;x =—
5 1—-+vx—1 y y 3 6
Bapuanr 15
x3 + 5x 57” X
_[ 214 dx 2. -fo (x—1) smgdx
: j(x — 2)In(x + 1)dx 4, j 27%(2x + 3)dx
jsin‘*xcos5 xdx 6. fxzy/l — x2dx
j 10x —1 2x3+x+1
—————dx I — Y
X2+ 2x+2 f x3(x+1)
1 dx
S — 10, y=e¥%y=0x=0;,x=1
.];2 1+vV2—x
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w

U1
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w

U1

~

=

w

U1

N

x?—=2x+4
[z,

x?+ 16
: f(Zx —1)e ™ dx

jsin‘*Zxdx
f 17 — 2x g
x%2 —6x+ 25 X

o 1+vV16—x

2x?% + 5x
[E==

x2+1
_x
je 2(x +10)dx
jcos3 S5xdx
j 15 — 2x g
x2 —4x + 40 X

j3 dx
0 3+vVx+1

_[ 3x2 -7 p
x2+10°"
j4‘x (3 —2x)dx
jthxdx

j‘ 4x + 27 q
x2 —2x+ 26 x

11 dx
' L Vvx+5—-1

Bapuanr 16

N

1
: j (x — 7) sin 5xdx
0

-~

sz In(x + 1)dx

¢ j x3dx
) VA x?
j x3+3 4
x?%(x? + 3) *
10*. y=log,x; y=0; x =4;

BapuanTt 17

31

2 X
: j (4 — 2x) cos=dx
0 3

N

X
4, j(§+ 1) Inxdx

6. szx/9—x2 dx
x?—-5x+1
8

) a—na s Y

10*. y = —x?+ 5x, ectu x € [0; 5]

Bapuanr 18

T X
2. f (7x — 2) cos=dx
0 2

In(x + 1)
x+1)2

f dx

x2V25 + x2

j‘x2+4x—3
——dx
x%(x — 3)

10**, y=2x—x%y=0

44



w

N

w

=

w

N

ijz +xd

x2+5 x

: j(6 —3x)27%dx
sin3 x

. VCOS X
j 4x — 10 q
x2—2x+107"

_[3 dx
0 5—‘vx+1

dx

foZ—Zxd
x2+1 x

: j(l —4x)4 *dx
cos3 x

' Vsin x
j 4x — 2 g
x%2 —4x + 13 X

jé dx
1 3+vV3+x

dx

_[x3_6d
x2+6 x
ij(8—x)dx

j Ccos x cos 2xdx
j 6x — 2 P
x2+2x+5 x

fS dx
. 1\/2x—1+5

Bapuant 19
T
6
2. j (5 — x) cos 3xdx
0
4 j xarctgxdx

6. szx/16 — x2dx

g J 4dx
) (=124 1)
10**, y=x2—4;y=0

Bapuant 20

N

31T
2 X

: j (3 —x)cos=dx
0 3

4. jarccos3xdx

dx
6. j—
x24/25 — x?2

j2x2—3x+6d
x?%(x? + 3) *

®©

10**, y=x2—-1, y=0.

Bapuanr 21
T X
2. f (4 +x)sin=dx
0 2

In(x — 1)
. TERE X
6. fxz 49 — x2dx

x—1

& e+ D™

10**. y=3x—x%y =0.
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N

_[x2+4

: j(l + 2x)7 *dx

X3

dx

f sin 2x sin xdx

2x + 23

d
_[x2+4x+20 x

dx
V3 x+1+2

f4x4—xd
x2+7 x
: j(1+2x)-2‘xdx

j cos 2x sin xdx

4x —7

[

,[x2+8x+20dx

0 dx

1+ +V5+ 2x

_[4x3+1d
x2+4 X

j arcsindxdx

sin 2x
3 d
cos3 x

X

7 —2x

[

fx2—8x+25dx

dx
Vv3x+1-1

Bapuant 22

T
6
2. j (6 + x) cos 3xdx
0
4. Jx3 In xdx
x4
N —
(1 —x?)3
j 4x% +x —1 p
' x(4x? + 1) x

10**., y=5x—-3x%y=0

Bapuant 23

N

n

: j4(3 — Xx) cos 2xdx
0

4, j(x2 + 1) In xdx

: j x34/4 — x2dx

3 x+1 P
' j(x—l)(x2+1) X

(o)}

10**, y=5x—x%y=0
Bapuant 24
T X
2. f (1 —4x)sin=dx
0 2
X
4. f(l + x)ezdx
x4
i
36 — x?

3 5x + 4 P
' j(x—Z)(x2+3) x

10%*, y=—x2—-5x;y=0
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N
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fx3 -1 4

x*+8 X

jxarcthxdx
COS 2x

f T dx
cos* x

f 4x — 11 P
X2 —10x+29"

3

dx
0 Vhx+1+2

jx2+2x—3
—dx

x2+6

. j(x —2)10%%dx

. j\/sinxcos3 xdx

j 16 — 2x P
X2+ 10x + 34

jz dx
. 1 Vhx—1+1

. j\/cosxsin3 xdx

j 7 —2x g
x%2 —6x+ 25 x

10 dX

2 v2x+5+1

Bapmuawnr 25

T

2. f6(4 — 5x) cos 3xdx

0
X
4. | (1—-2x)e3dx
V4 — x?
6. f o dx

j 2x2—3x+6 4
) x(x—=3)(x+2) X

10**, y=x2—-9;y=0

Bapuant 26

N

T
4

: j (6x — 2) cos 2xdx
0

N

: j(x5 + 3x) In xdx

x4—
) —d
fm g
x%2—6

RO

10**, y=x—2x%y=0

Bapuant 27

2m x
2. f (4 + x) sin—dx
0 4

4. f(x + 2) In(x + 2)dx

o)

x4-
. ——dx
f\/ZS—xZ
fx2+3x—1
x%(x — 1) X

©

10%*., y=2x—x% y=0
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w

N

w

o

=

w

N

f2x2+3x—10
x2+5

jevx‘ldx

j cos? x sin3 x dx

j 7 + 8x J
X2+2x+10°7°

.[1\/3x+1+2

fxz—x+2d
x2+4 X

jln\/x—ldx
j 23 —4x g
x2—4x+ 8 x
COS 2Xx

j > dx
COS?% x

23 dx

3 V2x+3+1

jx3—1d
x2+6 x
jxezxdx

_[ sin3 2x J
cos3 2x X

f 24-4x
X2 —6x+13°°
1

fov3x+1+5

dx

Bapuant 28

T

f4(20 — 5x) sin 2xdx
0

N

4. j arcsin2xdx

x4
d
-[,/(16—952)3 *
x+5 P
fxz(x+1)2 X

10**. y=—-2x—x%y=0

®©

Bapuant 29

L

2
2. j (2x + 7) cos xdx
0

X
4. j arccos§dx

2x + 3
(x —3)x3

j x3dx

10**, y =7x —3x%y=0.

dx

Bapuanr 30
T X
j (3 + 2x)sin=dx
0 2

X
4. f arctgzdx

xZ
d
-[,/(16 X )3 *

f (x — 2)(x2 + 1)
10%*, y =7x—2x?%y=0.
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PACUYUETHASA PABOTA 3. JU®PEPEHIIUAJBHOE NCUUCJ/IEHUE
OYHKINUU MHOI'MX IEPEMEHHBIX

IIpuMepHBIA BADUAHT pacyeTHO# padoThl ¢ peleHueM

1. HaiiTu yacTHbIE IPOU3BOAHBIE TIEPBOIO U BTOPOTO MOPSIIKOB
z = xysin(x — y).

2. Hanmudz, z=z(x,y,t), z=arctg (x —y)'.

3. Tloxkasartp, uro ¢pyHkus z = Inx + % YIOBJIETBOPSIET YPABHEHUIO:
0z 0z 0%z
ox @ Ty dxdy

du ou

4, Hailtu — u —, ecim u=arcsin£,y=\/x2+1.
dx 0x y
5. Hai a_u a_u =1 (2+ 2) — pt D
. aiTn apnat,ecmzlu—ogzx y9), x=pt, y==<.

6. Haittu y'(x) ¢ mnomomipio JOTapu(PMHUPOBAHHS ¥ TOCICTYIOIIETO
2
nuddepenipoBanust mo x pyukuu y(x) = x* .
7. Haiitn dz dynxkuuu z = z(x,y) 3a1aHOI HEIBHO ypaBHEHUEM X = Z ln§ :

8. Haiitu skcTpeMyMbl QyHKIMH Z = X2 + xy + y? — 3x — 6.

9. HaiiTu BennuMHy U HaNpaBJICHUE TPaueHTa QYHKIIUH

T T
u=tgx—x+3siny—sin3y+z+ctgz BT M(Z;g;f'

B Touke A(2,2,3) B

ZZ

10. Haittu npomsBoanyto QyHkmuu U = ln 2

HaIpaBJICHUH, uaymeM or Touku A k touke B(5,6,15).

Pemenune

1. HaxoxneHue 4YacTHBIX MPOU3BOJIHBIX (PYHKIIUU HECKOJBKHX IMEPEMEHHBIX
CBOJHTCS K HAXOXKJICUIO OOBIKHOBEHHOM MPOM3BOIHON 3TOM (PYHKITUHU MO OJTHOM
M3 TIEPEMEHHBIX MPU YCIOBUM, YTO OCTAIBHBIEC NTEPEMEHHBIE BBICTYNAIOT B POJIU
apaMeTpOB.

Haiinem 4yacTHble TIpOM3BOJIHBIC TMEPBOrO TMOpsAKka 1o dopmylie

[
MPOM3BOJHOM MPOU3BEICHUSA (UV) =u’"-v+V'-uU:

% = y-sin(x—y)+ xy-cos(x—y)
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o X-sin(x—y)+xy-cos(x—y)-(~1)= x-sin(x — y)— xy - cos(x — y)
HaﬁﬂeM YAaCTHBIC ITPOU3BOIHBIC BTOPOTO ITIOPAAKA:

0%z
=ycos(x —y) +ycos(x —y) —xysin(x —y) =

0x?
= 2y cos(x —y) —xysin(x — y)
62
Z xcos(x —y)-(—1) —xcos(x —y) +xysin(x —y) - (—1) =
—2x cos(x —y) — xy sin(x — y)

622_622_-( ) + ( ) ( )+ in( )=
axay—ayax—SHlX y XCos(x —Yy ycosix —Yy Xy SsSimx —y) =

ay? -

=sin(x —y) - (1 +xy) + cos(x —y) - (x — y)

2. Tonuwiii nuddepennman dyakuuu z = z(x,y,t) ompenensercs mo Gpopmymne
dz = z,dx+ zdy + z/dt. Haiinem 4acTHbIe IPOM3BOMHBIC Zy, Zy, Z{:

: 1 t-(x—y)™

- (o ypto XY
T+ (x—y) (x-) T+ (x—y)t
,_—tx=y)t Z,:(x—y)‘.ln\x—y\
y 1+(X_y)2t ) t 1+(X—y)2t

[logcTaBuM HaIEHHBIE YAaCTHBIE MPOW3BOJHBIE B (HOPMYTy IOJHOTO
muddepennmana GyHKIHIH.
1 t-1
t-(x—y) ~t-(x-y) (x=y)"-tnjx—y|

dz:1+(x—y)2t dx+ 1+(x-y)* W 1+(x—y)*

3. Haiinem gactHbie mpon3BoiHbIE GYHKIMU Z = Z(X,V):
oz_1_y. oz _1 0z __ 1
X X x2 oy x’ oxoy  x*°

HO}ICTaBI/IM HaﬁﬂeHHBIe 3HAUYCHUA ITPON3BOAHBIX B 3aJaHHOC YPABHCHUC

1 1 1 X—y X-—
y _ +y,(__) Y _ Xy

2 X X

X

X X% X

[Tosryunsin TOXKIECTBO.
CnenoBatenbHo, byHKIMS Zz = Inx + % YAOBJIETBOPSIET YPABHEHUIO.
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4. Tlonnas npousBogHas pyukuud U = u(x,y) ,rae y = f(x) HaxoguTCs 110
du_ou, ou dy
dbopmye: dx  ox  ay dx’

. ou ou
Haiinem 9acTHBIC IPOM3BOAHBIE —— W — .
d0x ay
a—u—é(arcsinﬁj— 1 1!
OX OX y l_Xz y ly2 _X2 )
y
au o ( : XJ 1 ( X J X
— =—| arcsin— |= e
ay oy y G y YA Y2 —x2
Ty
Haitnem npousBoaayio pyukmun y = f(x)

dy ~2x = x

dX 2x2+1 Jx2+1’
HOI[CTaBI/IM HaﬁﬂeHHBIe IIPOU3BOIHLIC B (bOpMy.TIy MOJTHOU HpOI/I3BOHHOﬁ:
du 1 X X 1 X2

&_W/yz—x2 _y\/yz—xz 'x/x2+1:\/y2—x2 _y\/yz—xz I+l
_ oy Hl-x®
yy? = X% A2 +1

5. YactHble mpou3BoIHbIE CIOXHONU QyHKIMK U = u(x,y), rae x = x(p,t) u
y = y(p,t) HaxoamM 1o Gopmyam:

ou_ou ox_ ou oy, ou_ou ox ou oy

p ox dp dy op’ ot x ot oy ot
s 2P

ou _ 2X 44 2y 1 2xt* +2y 2pt +T B

S R
t

_o2ptts2p 2pltt+1) 2

(pt* + p?)In2 p2(t4+1)ln2 p-In2’

du 2X 2

= p+ y p):

dt (x2+y2)-ln2. (x2 +y?)In2 * 2

o1



s_ P
2p(xt® —y) 2p(pt t) B

= > 2 2\

t*In2(x* +y*) tzmz(p%2+ffJ t34n2(p%2+ff]
_o2pft-y) o1
_t.InZ-(p2t4+ pz)_t°|n2-(t4 —|—1),

6. IlpomorapupmMupyem oOe 4acTu ypaBHEHHUS IO OCHOBAHUIO €, TOTJa!
2
Iny =Inx* Iny=x?Inx

[Tponud depeniupyemM mo x 006e 4acTH TOJYYCHHOTO ypaBHEHHS.

1, 1 2

gy :2x-lnx+x2; y' =x* (2xInx+ x)

y' =x* - x(2Inx+1) y' =x"*(2Inx+1)

7. x=zln§ => x—zln§=0. Torma Haligem Fx’,FJ;, E/,

re F(X,y,2)= x—zlni;

Z Z YA YA
F/=1: F;:—z-l-[——zjz—; F/=-1-In—-1=-In—-1,
z y y y y
0z 0z
YacTHble TPOU3BOIHBIE FR B_y HaxXoJsATcs 1o popMynam:
0z _ Fy 0z _ Fy
dx  F) Yoy F}’
Torna nonueiil auddepeniman GyHKIMMT, 3aJJaHHOW HESIBHO, MOKHO 3aMHUCaTh:
0z 0z E; E, E.dx + F,dy
dz=—dx+—dy=——dx——=>dy=— 2
T Ty T TR TRY F

[loxcraBum HaiiieHHbIE TPOW3BOAHBIE B (popMmyny monHoro muddepeninana
GbyHKIIUN, 3aTaHHON HESBHO:

e Fay 00O
dz = — x+hdy y ~ _ ydx+zdy
K, “Inf-1 ylni+y
y y
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8. Haiinem kputndeckne TOUKM PYHKINHU, UCIIONB3YSI HEOOXOJUMBIE YCIOBHS
CYIIECTBOBAHHS IKCTpeMyMa (QYHKIIMU JABYX MEPEMEHHBIX: {Z’,f (x.7) i 0
Zy (X, y ) =0

Zy =2x+y—3, z,=x+2y—6
Pemum cucremy:

2x+y-3=0 26-2y)+y-3=0 y=3
{x+2y—6:0’ {x:6—2y ' {X:O -
— touka P, (0;3) — kputHueckas Touxa GyHKIHMM.

HccnenyeM Touky P,(0;3) Ha SKCTpeMyM, HCIIONB3yS AOCTATOYHOE YCIIOBHE

CyICCTBOBAHUA 3KCTPCMYyMa (bYHKHI/II/I ABYX IICPCMCHHBIX
" "

Z
AP =27 >0
yx yy
z,, =2
"o on 2 1
Zy =2y =1 — A(Po)z‘l 2‘=3>0,
Zy, =2

caenoBaTensHo P (0;3) — TOYKa HKCTPEMYMA.

C yuerom 3uaka z.,(P,) (Zs =2>0) Touka P,(0;3) seasercst Toukoi

MHHAMYMa.
Haiinem 3nauenue GpyHkuuu B Touke Muaumyma: z(P) =9 —6-3 = =9
Omeem: Zpyin(P,) = —9

9. TIpammentom dynkuuu u = u(x,y,z), mubdepenuupyemoii B Touke M,
Ha3bIBaeTcs BekTop grad u (M) = (u; (M), uy, (M), uz (M) )

|grad u (M)| = \/ (ur(M))” + (u'y(M))2 + (uy (M)

) T T 1
Haiinem yactHbie HpOI/IBBOJIHHe (byHKI_[I/II/I u(x Y,Z) BTouke M (Z’_’_)

3’2
i (01) = (— 1
cos?x < >
M) = (3 ; 3, V3" 1 3 9 3
uy, (M) = (3cosy — smycosy)M_2 > =55 3
o= (1o =1-1-0
(M) = sin2z/ly, 1
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- 3
grad u (M) = (u, (M), (M), uy(M) ) = (1,5, )

— 3\’ V73
|g7‘ad u (M)| = \/(1)2 + (5) +(0)2 = -
Omeem: gradu (M) = (1,%, 0), |grad u (M)| = ?
10. Haitnem yactHble npou3BoaHbie GyHKImMU U(X;y; Z):
ou x—2y -z2 1
ox  z2  (x—2y)2 x-—2y
ou x—2y 222 2

Iy 2 (-2 x-2y
Ju x—-2y 2z 2

9z z2 x-2y z
Beruncinum ux B Touke A (2,2,3)

Ju 1 1

xW="2-372

ou 2

E(A) =o—2-1
ou 2
zW=3

Haiiziem koopauHaThl BekTopa AB
AB=(5-2;6—-2;15—-3) = (3;4;12)
Haiiziem niuny Bektopa AB M €ro HanpaBISIONINE KOCHHYCHI.
|AB| = /32 + 42 + 122 = /169 = 13

B 3 _ B 4 _ B 12
cosa = 13 cosf = 13 cosy = 13
Torna o popmysie mpou3BOAHOM O HATPABIICHUIO:
ou (A) = Ju N N ou ) N ou )
eV =57 cosa 3y cos 8 e cosy
BBIYHUCIIIEM:
Ju (A)—l 3 (=) 4 +2 12_
0AB 7 2 13 13 3 13
_9—24+48_33_11
B 78 - 78 26
Omeem:
ou 11
o A = —
OAB( ) 26
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10.

BapuanTbl pacueTHO# padoThl 1JIA caMoCcTosATeIbHOro pemenns (1-30)

Bapuant 1
Halitn yacTHbIE TPOU3BOAHBIE IEPBOTO U BTOPOTO MOPSIKOB

z=e3 4+ 2y% —xy.
Haiitu dz, z = ln(cthx + \/;)

-y
[Toka3ath, uTo QYHKIUSA U = X€ x yIOBJIECTBOPSIET YPABHEHUIO

o%u (8u au] Rt
X +2 =y—

_+_
oxoy  \ox oy oy’
0z dz
Haittu x 51 L eciu z=arctgg, y=3x2.
. dz 0z 3 4 _
Haittu Iu’ 3y o zZ=x>y—y*x, x=ucosv, y =usinv.

Haiitu y'(x) ¢ TOMOIIBIO JTOTapU(PMUPOBAHUS ¥  MOCICIYIOIIETO
nuddepeHIMpoBanns 1o x GyHKIHKH y = (sin 3x)n (@resinx),
Haiitu dz, rne dynkuus z = z(x,y) 3a7aHa HEIBHO ypaBHEHUEM
3x? +6x\/;—\/§Z3 +22-5x=0
Haiitu sxctpemymsl Gynkmun z = x> + 8y3 — 6xy + 5.
Haiitu npomssoanyto pynxmun u = 3xy? + z3 —xyz B Touke M (1;1;2)

0 HAIIPABJICHUIO BEKTOPa MN, ecin touka N (—1;3;3).

—_— m T T
u=tgx—x+3siny + z — ctgz. Haiitu gradu B TOquM(Z;E;E)'

Bapuanr 2
Haiitu yacTHbIE TPOU3BOAHBIE IEPBOTO U BTOPOTO MOPSIKOB

z = tg,[y(V4x2 + 1)?
Haiitn dz, z = log, (Vx + y% 4+ 3/%)
Haiitu d?z, ecnm  z = y? arcsin x.

0z dz Vx
Haiitu o W g cem z= tgzy, y = cos3x.
X X
0z 0z 2,42 u
Haiitu —, —, ecimu z=e*X ™" x =utgv = -,
au ) av ) ) g ] y v

Haiitu  y'(x) ¢ mnomomipio  JOrapuMUpOBaHHS W TOCIIEIYIOMIETO
mudhepenpoBanns mo x yHKImu y = (tg 2x)sndnx),
Haiitu dz, rae dynkuus z = z(x, y) 3agaHa HESIBHO ypaBHEHUEM

arctgy/x + yz2 —sinz = 0
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10.

10.

Haiitu skctpemymbl pyHKIMU Z = e* ™Y (x2 — 2y?).
Haiitu npousBoanyto ¢pyukuuu u = (Iny — arctg z)x 8 touke M (—2;1;-1)
110 HampaBJeHuIo BekTopa | = 87+ 47 + 8k.

Haiiti BenmnunHy HanboIbIIel CKOPOCTH U3MEHEHHS (DYHKIIUN
u=x%+2y%+ 322 —3x+ 2y — 6z Br1ouke A(1;1;1).

Bapuanr 3
Halit yacTHBIE IPOU3BOAHBIE IIEPBOTO U BTOPOIO MOPSIAKOB

z=In(y+x*+y?)
Haiitu dz, z = (5 — y?)arctevr,

IMokasats, uto ¢ymkmus u = Iny/(x —a)? + (y — b)2 ynosieTBOpAET

2%u = 9%u
YpaBHEHHIO —— + 37 0, mpuVauwub.
o dZ . y 1 2
Haiitu E' ecnu z = arsin |7,x = -, y = [n“t.
Hai 0z 0z 2] u 3 5
W —, — nU zZ= n =- = — 2v.
a 30’ 30’ ecl x“Iny, x=-, ¥ u v

Haiitu y'(x) ¢ mnomomipto JorapudMHUpOBaHUS € TOCIEAYIOIIETO
nudpepenmposanus mo x pynkuun y = (In sin x)3recossx,
Haiitu dz, rine ¢dynkuus z=2z(X,y) 3a1aHa HESIBHO YPaBHEHUEM

arctg(xy) — 3(2y+32) 4 72 = 15
Haiitu sxcTpemymbl pynknun z = 3x + 6y — x% — xy — y2.
Haiitu  mpoumsBognyro  Qymkumu  u = x% +In (x? + 2y%+2z%) B
Touke M (1;2;2) B Hanpabienny Bektopa S = 67 + 3] — 6Kk.

o - X
Haiitu grad u B Touke A (2;1;1), ecmmu = ; —VZ ¥ ero BEINYUHY.

Bapuant 4
Haittn yacTHbIE TPOU3BOAHBIE IIEPBOTO U BTOPOTO MOPSAIKOB
2 Y
z=,ye* +-—
V7 Vx
Haiitu dz, ecmu  z = x tg%(xy).
Haittu d?z, ecin  Z = cos?(5x — y?).
dz
Haiitu —, ecmn z = In (4x + siny), x=tgt, y=ctgt.
dz 0z x v
Haiitu —, —, eciu z = arctg— , x = Inv, y=u?cos-.
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10.

10.

Haiftu y’(x) ¢ mnomompio JorapuMUpOBaHHS ¥ TOCIETYIOLIETO
nuddepernupoBanus o x yHkuun y = (arcsin 2x)n (€0sx),
Haittu dz, rne pynkuums z=z(X,y) 3a1aHa HESIBHO ypaBHEHHEM
(xy)? —y*+2z* —xy* =0
Haiiti sxctpemymsl Gynkmun z = x% +xy +y*+x+y (x>0, y > 0).

ZZ
B touke P (3;1,-1) B

Haiitu npousBoanyro ¢yHkuuu u = In
HaIpaBJICHUH, COCTABIISIONIEM PAaBHBIE OCTPBIC YIIIBI C OCSIMH KOOPAMHAT.

x2

z = 3. Haiitu grad z, ero jmmny u Hanpasienue B Touke A (1;1).

Bapuant S
Halit yacTHBIE MPOU3BOAHBIE IIEPBOTIO U BTOPOIO MOPSIAKOB
X X d

z=sin—cos—+e ¥

Haiitu dz, z = In (Vx + i/;)

1

[Toxazatb, yto pyHKuus U = In yIIOBJIETBOPSIET YPAaBHEHUIO
’ JxZ+y?

0%u N 0%u 0
ax2  0y?

Hais 0z dz . Wx 1

aiitn =, ——, ecm z=arsinx, y =
. 0z 0z 2 1 2 9
Haiitu 3u’ 3y’ oM z =In(x +?), X=uv, y=u-v,

Haditu y'(x) ¢ mnomomipio JorapuMHUpOBaHUS € TOCIEAYIOIIETO
muddeperrmposanns 1o x Gysknun y = (In cos x)SM¥,
Haiitu dz, rne dyakums z = z(x,y) 3a7aHa HESIBHO ypaBHEHUEM

Z = arctg 2 +Xx

zZ—X

Haiitu skcTpeMyMbl QyHKIMU Z = X2 — xy + 2y2 + 3x + 2y + 1.
Haiitu npoussoanyro pynkmuu u = In (x? + xy + z%) 8 touke M (1;3;1)
1o HampasjeHuto Bekropa grad u(M).
Haiitn npomsBoanyro (ynkmuu u = arctg(x? + y?) —xy?z3 B TOuke
M (1;1; 1) no nanpasnennto MN, rae touxa N (2;3;3).

Bapuanr 6
Haiitu yacTHbie NpOU3BOAHBIE IEPBOTO U BTOPOTO MOPSIKOB
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10.

ST —x

z=1In
x2+y2+x
. Vx
Haiitu dz, rne z = y arctg 5
o sin?3
Haiitn d?z, eciu z = . Y
. 0z dz 2
Haiitn %’ ax’ oM z=xe” —In(x —2y), y = cos2x.
x dx
s 0z 0z tg x 2cin2 3
Hatitu 3’ 3v’ eciu z = 2%%, x =usin“v, y =u’+ cosv.
u v

Haittu y’(x) ¢ mnomompio JorapuMUpOBaHUS M HOCIETYIONIETO
nuddepeHIMpPoBaHns 110 X GyHKIHH y = (tgln x)3resinx,
Haiitu dz, rne pynkuus z = z(x,y) 3a7aHa HEIBHO ypaBHEHUEM
sin3xy + z3x —y\Vz =5
Haiitu sxctpeMymel pynknun  z = x% + xy + y2 — 6x — 9y.

Haiitu npoussopuyio QyHkmuu — z = xSn2Y

B Touke A (2;7) mo
HaIIPaBJIEHUIO BEKTOPA, COCTABJISAIONIErO ¢ 0chio OX yrom 60°.

o X
Haiitu nampaBieHue HauOOJbIIEr0 Bo3pacTaHUs (QYHKIUA U = XY — =

Z
B Touke M (—4;3;-1).

Bapuanr 7
Haittn yacTHbie TPOU3BOAHBIE TTIEPBOTO U BTOPOTO MOPSIKOB

z = sin(x? + xy) + 2nsinxy)

X
cos?=

Haittu dz, rne z= 2y3x+1)5 7.

IToka3zath, yto GyHkuus z = Inx + % YJIOBJIETBOPSIET YPABHEHHIO
0z 0z 0%z
ax @ Ty d0xady

0z dz

Hatitu e 1 g com z= 2eY° —In(x — 2y), y = cos 2x.
. Jdz 0z 3 N
Haiitu %’ O_y' ecim z =ctguv, u=x>Y, v=2%7,

Haiitu y’(x) c¢ mnoMmompio Jorapu@MUpOBaHHs M IOCIELYIOIIETO
muddepermupoBanus o x pyuakiun Y = (cos g) ctgx

Haiitu dz, rne dynkuus z = z(x,y) 3agaHa HEIBHO ypaBHEHHEM

z=x+arctgL
zZ—Xx
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10.

10.

P

Haiitu sxcTpeMymel Gynknun z = ez(x + y?).

Haiit CKOpOCTh HM3MEHEHMsI CKAIAPHOrO mois U = 5x%yz — 7xy%z +
+5xyz% BTouke M (1;1;1) B Hanpasnenuu BexTopa d = 87 — 47 + 8k.
Haiiti yron Meay IpaJdeHTaMM CKaIApHBIX mojed u = x2 +y%2 —z2 u
u= arcsinﬁ B Touke M (1; 1;v7).

Bapuant 8
Halit yacTHBIE IPOU3BOAHBIE IIEPBOTO U BTOPOIO MOPSIAKOB

z = (x? + y?)® + arcsin \/xy
Haiitn dz,tne z = (2cosy + 1)"3.
Haittu d?z, ecnu z = i/x3 +y2+1.

. 0z dz 5 5 5
Haiitu e’ dp’ Com Z=cos (5x —y*), y =In(x* + 4).
dz 0z
Haiith —, —, ecmn z = usin?v, u=- p=2
dx 0y y 3

Hatitu y’'(x) ¢ moMoOmpO JIOTApU(DMUPOBAHUS H  IMOCICAYIOMIETO

nuddepennuposanus o x GyHKIuU y = y/arcctg 2x.
Hatitn dz, rne dynkuus z = z(x,y) 3amaHa HESIBHO ypaBHEHUEM

x?yz3 + tg g =0
Haiitu sxctpemymsl ynknun z = x2y2(x +y —1), x>0,y > 0.
Haiiti cKOpOCTh U3MEHEHHs cKalspHoro mons u = (x% + y? + 22)3/ 2 B
touke M (1;1;1) B HanpaByieHUN BEKTOpa [ =21—k.

Haiith HaubGoNbIIyI0 CKOPOCTH Bo3pacTamus mnons u = In(x? + 4y?) B
touke M (6;4).

Bapuant 9
Haittn yacTHbie TPOM3BOAHBIE ITIEPBOTO U BTOPOTO MOPSIKOB

z = In(y + /x2% + y?) + arctg (x%y)

Haiitu dz, tne z = 82 (2x=3y) .
In(cos 5y)
I[TokasaTk, uTo GyHKIHA U = Sin®(x — 2t) yIOBJIETBOPAET YPABHEHUIO
0’u  0%u _
ax2 otz

. du x—2y : 3
Hanma, €ecJiu u=e , X =sint, y=t>.

59



10.

10.

. 0z 0z x 2 v .U

Hatitu a, %, eclin z=ctg(g+y ), y=\/;, x=sm;.
Haiitu y’'(x) ¢ mnoMompio JOrapudMUPOBAHUS W  MOCIEAYIOIIETO
mubdepermpoanns 1o x GyHKuEE y = (sinx)€ .
Haiitu dz, rne dynkuus z = z(x,y) 3a1aHa HESIBHO YpaBHEHUEM

x2 + y3 + 7= 3x2—3y2+22
Haiitu sxcTpemymel Gynknun z = x% + xy + y2 + i + %, x>0,y>0.
Haiitu npon3BoHY10 (%)M B HarmpasJIeHUH, uayieMm oT Touku M (1;1;1)
k Touke N (4;5;13) u = x2y3z + sin?(x + y — 22).

+2y

Haiitu grad z (A), B touke A(1;—1), ecnmu z = arctg xT :

Bapuanr 10
HaiiTn 9acTHBIE MPOM3BOIHBIE IIEPBOTO U BTOPOTO MOPSIKOB
z = In(sinyx3) + (tg y)*
Haiitu dz, tne z = x3 arcsin— .

Vy
Haittu d?z, tne z = e? cosg.
- du 2 2 - t
Haiitu E' eciu u=2z“+y“+zy, z=sint, y =e".
. 0z 0z x 2 u
Haiitu a, 5’ ecnu z=arctg\/%, x=u'w, y=-—.

Haiitu y'(x) ¢ mnomomipto JorapudMHUpOBaHUS ¢ TOCIEAYIOIIETO
muddepeHnmpoBanns o x GpyHkmun Yy = (x2 + 3)3aresin2x,
Haiitu dz, rne dynkmus z = z(x, y) 3anaHa HESIBHO ypaBHEHUEM
xz+ y?xz% +In(x*+2z?) =0
Haiitu sxctpeMymsl pyHknun z = 1 + 6x — x% — xy — y2.

0
Haiitn (a—l;) B HampamieHuu, unayniem ot touku M (0;-1;2) k Touke
M
N (3;3;14), u = xctgZM

x+1-y
x

42x2+y2'

Haiitu grad z (A), BTouke A(2;1), ecnmu z =

Bapuanr 11
Haiitu yacTHbie NpOU3BOAHBIE IEPBOTO U BTOPOTO MOPSIKOB

z = arctg 3/xy + 3(siny)*
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5
Haiitu dz, roe z = ctg3 (xzy + %)

ITokasaTk, uto QyHKIMs Z = cos(x + Iny) ynoBIeTBOPAET YpaBHEHUIO
dz 0%z 0z 0%z

ﬂ'axayZE'ﬁ

dz _

Haiitu 7 %7 arcsin(x —y), x = 3t, y = 4t>.

Haiitu 9z 0z ecmn z = log;(2u? +v3), u=xy? v=3*Y
ax ) ay ) - g3 ) - y ) - .

Hatitu y’(x) ¢ mnomompio JOrapuMUPOBAaHUS H  MOCIEAYIONIETO
mudepennupoBanus 1mo x pynkmuu  y = (ctg4x)* 7
Haiitu dz, ecnim ¢ynkmus z = z(X,y) 3amaHa HESBHO YpaBHEHHEM
3z-sin(x + y) — cos(x —y) = 0.
Haiitu sxcTpeMyMbl pyHKIUH Z = x> + xy?% + 6xy.

0z

Haiitu npousBoaHyto (5) B HaIpaBlicHWH, uaymeM ot Ttouku M (1;-1)
M

. x—1
k Touke N (4;3), z = xarcsin_——.

Haiitu grad z (A) u grad z (B), ecnu z = x%y + ln% , A(2;1), B(1;2).

Bapuanr 12
Haittn yacTHbIE TPOU3BOAHBIE IIEPBOTO U BTOPOT'O MOPSIKOB
7 = 3sinin(x+y)+tg x2%y3

. 2+4
Haiitu dz, rne z = sin(logs xy: ) -

Haiitu d?z, rme z = arctg —

x+y
du A 2 1
Haiitu —, ecm u=2, x=e3, y=et'"! z= .
dt X cost
. 0z 0z u - y—
Haiitu 3’ 3y’ com Z=10g3;, u=e*, v=e*7,
X y

Hatitu y'(x) ¢ mnoMompio JOorapuMHUpPOBAHUS | TOCIEAYIOIIETO

mudepeHIIpoBaHUs IO X PYHKIHH Y = 7| 22
p p y y S2rs

Haiitn dz, ecniu ¢dynkuusa z = z(x,y) 3aaaHa HESIBHO ypaBHECHHEM

X
(3x — zy)tg; +y2z=0

Haiitu sxctpeMymbl pynknun z = x5 + y3 — 3xy .
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o 0z
Haiitu (5) B HAIPAaBJICHUH, COCTABIIIONIEM C 0Chio OX yron 135°. Touka
M

M (-1;2), z=x*tg(y*+ 4x).
Haiiti BenmuuHy HauGONIBIIETO MOAbEMA IIOBEPXHOCTH Z = 3x% + 4y% | B
touke 4 (1;1;7).

Bapuant 13
Halit yacTHBIE IPOU3BOAHBIE IIEPBOTO U BTOPOIO MOPSAKOB
u = sin(x? + y? + z?).

. 3\/3x—5
Haiitu dz, rne 7z = ——m——.
cos(xy+7y?)

[Toka3aTk, uto GyHKIMS z = X2 sin(x — y) yIOBIETBOPSET yPABHEHUIO
0%z 2 0z
dxdy x 9oy =

dz dz
Haiitu a, E , ecmm z=1In ("yﬂ)’ raey = cos 3x.
Haiimn 2%, 22 = arct —v—2u y=v+2
aiftn =, ——, e z=arctg (xy), x=v—2u, y=v+2u.

Haiitu  y'(x) ¢ mnomompio morapuMUPOBAaHUS W IOCJIEIYIOIIETO

2
muddepeHpoBaHus Mo X PyHKIUU Y = ’ /x((lx_;)? :

Hatitn dz, ecnmu dyHK1Ms z = z(x,y) 3aaHa HESIBHO YpaBHCHHUEM
4y?z+ xtg(yz) =0
Haiitu skctpeMymbl QyHKIIMN Z = g + 5 +y, x>0, y>0.

o ou
HaI/ITI/I (E) B HaHpaBJ'IeHI/II/I, COCTaBJIAHOIIEM OJAMHAKOBBIC TYHBIG YIJIbI C
M

OCSIMH KOODAMHAT, U = X arcsin% + x%yz, Touka M (1;2;1).

Haittu grad u (4), u = 3% +¥°+2°  A(1.-1:1).

Bapuanr 14

. y
Haittn yactHbie TPOM3BOAHBIE IIEPBOTO U BTOPOT'O MOPSAJIKOB U = X /z

1
t —
Haiitu dz , tne z = (1 + W)arc 5%
Haiitn d?z, rne z = xln% .
ou du

Haiitu I’ ax cem u =In(e* +eY),y = x3.
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dz 0z 2
o - = — 42 2 _ v — 192 _ 29,2
Hairtu 50’ oy’ oM z=x%y+2y* x — Y=V 3u“.
Haiitu y'(x) ¢ mnomoripo jgorapuMUpOBaHHS W IOCIIEIYIOMIETO
nudpepenpposanus mo x ynkuun y = (arcsin 3x)' Vx,

Haiitu dz, rne dynkuus z = z(x,y) 3aaHa HESIBHO YpaBHEHHUEM
2

Xz
zcos(Zx—y)—7+\/E=0

Haiitu sxctpemymel Gynknun z = x2 + xy + y2 + x —y + 11.

o ou T
Haritn 57, B HANpPaBICHHH, COCTAB/IAIOLIEM C OX yron o = 3¢ Oy yron
M

B = %H Tynoii yron ¢ Oz; u = x2 + 2xy — 2y? — zx u touka M (2;1;3).

Haittu yron mexny gradz(A) u gradu (B), z = xe?* +3¥ A(1;0),
B(2:-3).

Bapuanr 15
HaiiTn yacTHbIe NpON3BOAHBIE IEPBOTO U BTOPOTO MOPSAIKOB
z = (2x + y)?*+y

Haiitu dz, roe z = 3/x2 + y3.

IIoka3ats, 4TO HKIUA Z = e* cos JOBJICTBOPACT ABHCHHIO
5 y y

0ZZ+622_0
ox? = 0y?
du du
Haiitu 3 a0 eem U=.2X+y—t; x =cos2t; y=1-—sin?2t.
L9z 0z ey
aiftn =, 3y’ eciu z = (sinu)”, u=xY, v=y—x.

Havitu y'(x) ¢ mnomomipio JorapuMHUpPOBAHUS € TOCIEAYIOIIETO

nudepeHpoBanys 110 x GyHKIMU Y = L/arctg 3x .
Haittu dz, ecnu dynkmus z=z(X,y) 3ajaHa HESIBHO ypaBHEHUEM

xy
zln(x +y +z) =
Haiitu sxctpemymsl Gynkmun z = x2y(2 —x —y), x >0, y > 0.
Haiitu grad z (M), z = arctg % B Touke M (-1;1).

0 N
u = z%(x + y). Haiitu (—If) , roe touka M (0;1;—-3), [ = MN, touka
M

al
N(2;3;-2).
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Bapuanr 16
HaiiTu yacTtHbIe MPOU3BOAHBIE IEPBOTO U BTOPOTO MOPSIAKOB

1—/xy
1+ /xy

Haittu dz, rae z = (arctg (2x)3".
Haiitn d?z,z = (2x — y)e* .

z=2

. 0z dz ) x
Haiitu o 1 g eomz= arctg(x“y) — cos, y = In2x.
. dz 0z _
Haiitu Iz’ 5 , ecmm z=In(1+uv), u=ysinx, v=xcosy.

Hatitu y'(x) ¢ moMompio JorapuMUpPOBaHUS UM TOCIEAYIOIIETO

sinx

mudepennupoBanus 1mo x pyaknuu y = (cosx)® .

Haiitu dz, ecmu dynkuums z=z(X,y) 3ajaHa HESIBHO YpaBHEHUEM
X z

—=In—-+1

z y
Haiitu sxcTpeMyMbl pyHKIUK Z = e?*(x + y? + 2y).
Haiitu npoussognyro ¢pynkmuu u = 3x* + xy +y3 B Touke M (1;2) B
HAIIPABJICHUM, COCTABJIAIOIIEM ¢ OCbi0 OX yrom 135°.

Haiitu grad z(M) B touke M (-1;4;1), rne z = x2,/y — 2t.

Bapuanr 17

Haittu yactHbIC IMPOU3BOAHBIC IICPBOI'O U BTOPOI'0 IMOPAIKOB
Y

(x% — y2)5
Yy
Haiitu dz, roe z(x,y) = ctg?(xy) + 2=.

7 =

[Tokazate, uro pyHkums z = Inx + % YAOBJIETBOPSIET YPABHEHUIO

0z 0z N 0%z
ox _ay ' ” axdy

Hai 0z dz VX 1
alitm —, —, ecoM Z = arsin—, y = :
ox’ dx’ v’ Y T e
0z 0z
Haiitu ou 1 5y oM Z= Jx2+y? x=usin3v, y=ucos3v.
u v

Havitu y'(x) ¢ mnomompio JorapuMHUpPOBAHUS € TOCIEAYIOIIETO
2

nuddepenuuposanus no x pyakuun  y(x) = (cosx)* 1.

Hatitn dz, ecnu ¢ynkums z = z(x,y) 3ajaHa HESIBHO ypaBHCHUEM

xcos(y+z)=x+y
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Haiitu sxctpeMyMbl pynknun  z = 2x3 — xy? + 5x2 + y?2,

d -
Hatitu 6—1; B Touke A(0;0), ecmu u=1In(e*+eY), a | =AB,
riae Touka B (3;4).

Haittu grad z (A) BTtouke A (1;1), tme z = arcsin%.

Bapuanr 18
Haiitu yacTHbIE MPOU3BOAHBIC IIEPBOTO U BTOPOIO MOPSIAKOB

1
ulx,y,z) =In?(3x + 5yz) - —— — 8x

Haiitu dz, tae z(x,y) = (sin?3y)3%".

. +
Haittu d?z, tne z = %.
. 0z dz - )
Haiitu 3¢’ qp semraez = In(e** +4x +siny), x =tgt, y = ctgt.
. dz 0z 5 5 .
Haiitu 30’ 3y’ M Z=x%y—y'x, x=ucosv, y=usinv.

Hatitu y'(x) ¢ mnoMompio JorapuMHUpPOBAHUS ¢ TIOCIEAYIOIIETO
nuddepennuposanus mo x Gynkuun  y(x) = (x% + 1)S0¥,
Haiitn dz, ecnu Qynkums z = z(x,y) 3anaHa HESIBHO YpaBHEHHEM
e?* —Inz = arctg (z — y)
Haiitu sxcTpeMyMsl GyHKIME Z = yV/Xx — Y% — x + 6Y.

d
Haiitu a—llf(A), rne u = x%y?z? touke A(5;1,-2) B HampaBicHHU

[ =AB, touxe B (9;4;10).

Haiitu nHampaBieHue HanboIbIIET0 Bo3pacTaHus GyHKIIUN

zZ = x+y\/7 B Touke M (2;1).
Bapuant 19
HaiiTi yacTHbIe TPOM3BOIHBIC TIEPBOIO U BTOPOTO MOPSIKOB
X+z
u(x,y, z) = arctg
[42 2
Haiitu dz, toe z(x,y) = XTW — 2y Cos x.
[Tokazats, uto GpyHKIUS U = U(X,Y) YIAOBICTBOPSET YPABHCHHUIO
9%u 9%u | 9%u
— — +— =0, rge u=xsin(x+y) + ycos(x + ).

0x2 0xdy  dy?
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0z dz

o il bt _ 2 _ —
Hatitu ox U qg TRE Z=Xy tg(x+vy), y e
0z 0z
Haiitu 09y 27 arccos(x? +.[y), x =ucos?v, y=u’sinv.

Havitu y'(x) ¢ mnomompio JOTapuMHUpPOBAHUS € TOCIEAYIOIIETO
mupdeperuuponanus o x yukuun - y(x) = (x3 + 2)"x,

Haiitu dz, ecim ¢ynknus z = z(x,y) 3aaaHa HESIBHO YpaBHEHUEM
zZ =In—.

Haiitu sxctpeMymsl pynkuun z = x* + y* — 4(x + ).

Haiitu grad z(M) BTouke M (1;2), rne z=-e 7.

d
Haiitu a—; ¢yakmmn z = xyIn(x +y) B Touke A(—1;2) o HampaBICHHUIO

-

[, coctapmnstoleMy paBHbIE YIIIbI C OCIMU KOOPAMHAT.

Bapuanr 20
HaiiTu dacTHBIE MPOU3BOIAHBIE IEPBOTO U BTOPOTO MOPSIKOB
z(x,y) = e (1+y?)
Haittu dz, tne  z(x,y) = In(x + e’?).
Haiitu d?z, tne  z(x,y) = sin?(e3* + e?).

Haiitn— , 22 —arctg &, x = u2In(1 + v2), y = In(v? + 4

aiftu ——, ——, ec z = arctg —, x = u”In v?), y=In(v ).
dz dz

Haiitu o M g ez =In?(t + 3x* —6y), x =tgt, y = ctgt.

Hatitu y'(x) ¢ momMompio JorapuMHUpPOBAHUS H  TOCIEAYIOIIETO
nuddepenuuposanus 10 x ynakuun  y(x) = (cosx)®X,

Haiitu dz, ecnmu ¢yukuus z = z(x,y) 3aJaHa HESIBHO ypaBHEHUEM

3x? —6x\/§+\/§z3 — 72 —-5x=0.
Haiitu sxctpeMymsl Gynknun z = e¥ Y (x? — 2y?).

z B Touke A(3;1-1) B

Haiitn mnpomsBoanyo ¢yHKIMu U = In 2y

HaIIPaBJICHUH, COCTABISIOLIEM C OCSMH KOOPAMHAT OJHWHAKOBBIE OCTPBIE
YTJIBI.

Haiitn yronm wmexnay rpaaveHTaMH CKaJspHBIX MOJIEN U=xyz "
v=x%+4+9y?+ 622 BTOUKE M (1'l'i)
)] 3 ) \/g '
Bapuanr 21

Haiitu 4actHbIE IMPOU3BOAHBIC IICPBOI'O U BTOPOI'0 IMOPAJIKOB

66



10.

3x —y
Z=1n( > )
by

o x?
Haiitu dz, rne z = arccos (—)
x+y

Ilokazate,  uyTO  (QyHKUIUA u= U(X, t) = XSI n(x — at) + COS(X + at)

o'u _ _, 0%
YAOBJIETBOPSIET YPABHEHHIO =5 = a o2 P va.
du _
Haiitu > eom U=X-SiNy+Y-CoSX, x=2t"+1 y=3+t.
0z 0z )
Haritu It 151 %, ecom z = arcsin(x —y), x =p-tgt, y=t-tgp.

Hatitu y'(x) ¢ momompio JgorapudMUpPOBaHUS H  TOCIEAYIOIIETO
nudpepenmposanus mo x pynkuun y(x) = x3re8*,

Haiitu dz, ecim ¢ynkmus z = z(x,y) 3amaHa HESIBHO YpaBHEHHUEM
z2(x +y) =x-e?—4y.

Haiitu sxctpeMyMsl pynknun z = 1 + 6x — x? — xy — y2.

du
Haiitu 37 B TOuke A (-1;2), eciu u = x arctg (x + y), a HampaBieHHUC

[ = 4B, B (2:6).

HaiitTu yron Mexay rpagueHTaMHM CKAIPHBIX IOJEH U = % 51
v=2x?—y%—3z% BTOUKE M (iii)
ey V2’2’ V3)
Bapuanr 22
Haiitu yacTHbIE MPOU3BOAHBIE IEPBOTO U BTOPOTO MOPSAIKOB
x? LxL 1 1
Z=—+=-+—-——-
2y 2 x y
Haittu dz, toe z = x22V*¥*tY .
Haiitn d?z, tne z = In(x? + y? + 2x + 1).
dz
Haiitu —, eciu z =-In%, u=tgdx, v = ctg?x.
dx 2 v
dz 0z
Haiitu 35’ 5y M Z= tg*(4x? + 5y), x =2u+v3, y=2u-v.

Hatitu y'(x) ¢ mnoMompio JOorapuMHUpPOBAHUS € TOCISAYIOIIETO
muddepermpoBanus 1o x pyukiuu y(x) = (sin 3x)*.
Haiitu dz, ecnmu dysnkius z = z(x,y) 3agaHa HESIBHO YpaBHEHHUEM
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tg(z+x)—§=22

Haiitn skcTpeMyMbl QyHkiuu z = x3y2(6—x —7vy), x >0, y> 0.

u
Haittu —= B Touke A (1;1;1), rne u = arcsin

A
al /x2+y2

HaiiTn yron Mexay IpaaMeHTaMM CKaIApHBIX moneil u = x2 —y? — 3z2

x M(l 1 1)
U VUV =— BTOUYKE —; ==
yz? V2'V2’ V3

, 1 =gradu(A).

Bapuanr 23
Haiiti dacTHBIC MPOU3BOIHBIC IIEPBOTO U BTOPOI'O MOPSIKOB
u(x,y,z) =x-sinz—y-cosz

3sin?4x

Hatitu dzBT. A (%, 2), rne z=Yy
[Tokasatk, 4TO PYHKIMS Z = % YIOBJICTBOPSIET YPABHEHUIO
0%z 0%z 0%z 2

6x2+26x6y+6y2 =x—y
dz dz

Haiitu —, —, ecau z = e@C8E-Y) vy = ctgx.
ox’ dx’ Y 5
Hai 0z 0z _ 349
alTm —, —: Zz=u-cosv—v-sinu, u=x vV=y—X.
ax ) ay y’ y
Hatitu y'(x) ¢ mnoMompio JorapuMHUPOBAHUS € TOCISAYIOIIETO

muddepennpoBanus mo x PyHkuu  y(x) = xV*H1

Havitu dz, tnme ¢ysukmus z = z(x,y) 3agaHa HEIBHO YpaBHEHUEM
57 + tg x? + arcsin(xyz) = 0

Haiity 5kcTpeMyMsl pyHKIMH z = (x2 +y) eV .

Haiitu npousBoanyro QyHkumu u = x2y?z? B Touke A (5;1,-2) B
HaIlpaBJICHUHU BEKTOpa E, rae B (9;4;10).

Haittu yros Mmexay rpaiieHTaMu CKajasipHbIX MOJIEN

6 2 33 23 V3
V3 =22 B TOUKe M<\/§,\/§,7>

u=—+-—-- uv
y

22z - x2

Bapuanr 24
HaiiTun 4dacTHBIC MPOU3BOAHBIC IEPBOTO U BTOPOTO MOPSIAKOB

z = sin3 (6x + 5/ x2 + yz)

o X+
Haiitu dz, rne z = arctg T xj; .

68



10.

10.

Y
Haiitn d?z,tne z=x-¢e «x.

Haii % E =t ( _|_) 12 = ct 2
aittn ==, ——, ecm z =tg(x +y n“(x —y), y=ctgx“.

. oz 0z, 3 4 2 3
Hatitu ana z=ctg°(u—3v), u=6x*+5y%, v=x°+2y.

Haittu y’(x) ¢ mnomompto JorapuMUpOBaHHS M HOCIETYIONIETO
nuddepentmposanus 1o x Gynxuun y(x) = (tg 2x)5n*,
Haiitn dz, rne dyukuus z = z(x,y) 3a1aHa HESIBHO YpaBHECHHEM

2%+2° 4 cos2(xy) —z =0
Haiitu skctpeMymbl QyHKIIMN Z = x\/; —x2—y+6x+3.
HaiitTh TpOM3BOAHYIO CKAIAPHOTO  IOJS u=x%y?z—In(z—-1)
B Touke M (1;1;2) o Hanpasnenmo [ = 57— 6] + 2v/5k .
Haiitu BenuumHy  HauOONbIIEH  CKOPOCTH  HM3MEHEHHS  (DYHKIHH
u=x2%+2y%+3z2—-3x—2y—6z BTOuke A (1;1;1).

Bapuanr 25
HaiiTn 4yacTHbIE MPOU3BOIHBIE IEPBOTO U BTOPOTO MOPSIKOB

X
u(x,v,z) = In(3x — 2y) — 4zey

. T 31T __ cosx 1 Ty
Haiitu dz B TOuke A (4 ' ), Tne z = In tg(4 + 2).

-y
[Toka3ath, uTO QYHKIUS U = X€ x YyIOBJIECTBOPSIET YPABHEHUIO

0%u ou ou 0%u

2(—+—) =y—
6x6y+ (6x+6y yayz
0z 0z

Haiitn — — ecmm z=In(x2+y?%), x=uv, y=-—.
aitn —— M~ ( y4) y=-

. dz 0z _ ) )
Haiitu T’ O Mz = arcsm(x x — 5y ), y = ln(x + 1).

Haiitu y'(x) ¢ mnomomipio JIorapu(MUPOBAHUS U  TOCIEAYIOIIETO
muddepenipoBanust mo x GyHkpn  y(x) = (3x% + 1)°°5*,
Haiitn dz, ecnim Qynkums z = z(x,y) 3amaHa HESIBHO YpaBHEHHEM

X

— A
Z = arctg x
Haiitu sxcTpeMymel Gpynknun z = x3 + y3 — 3xy .

Haiitu mpousBomnyto GyHKIUH Z = arctg% B Touke A (1;—1) mo

HarnpasjeHuto Bektopa AB, ecnu Touka B (1;2).
Haittu yros mexnay rpaieHTamMu CKajasipHbIX NOJIEN
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10.

— 3 _ 3 3 Y 1.1,
u = 6V6x®—6V6y> +2z° u v BT.M(\/E,\/E,].).

xz?2

Bapuanr 26
Halitu yacTHbIe TPOU3BOAHBIC IEPBOTO U BTOPOTO MOPSIAKOB

u = /x2 + y2 + z2 — cos(xy)
Haiitn dz, toe z = (5 — y)3rctevx
Haiitu d?z, rme z = cos (xy).

dz
Haiitu 2 eom z = arctg\/x2 +y2, x =t3, y=Int.
0z 0z
., 0Z oz — 1n3(4,2 — 12 Y
Hatitu Py 3y’ ecmu z = In°(u” + 4v), u = xy*, V==

Haiitu y'(x) ¢ mnomompio JorapuMHUpPOBAHUS U TOCIEAYIOIIETO
muddepermpoBanns o x pyukuuun  y(x) = (arctg x)‘/} :
Haiitu dz, ecnu pynkius z = z(x,y) 3ajaHa HESIBHO ypaBHEHUEM
sin?(x—z)—xy?+e?=0

Haiitu skcTpeMyMbl QyHKIME Zz = X2 — xy + y? + 3x — 2y + 1.

) . X s
Haiitn mnpomsBomnyro QyHkmmm  u = In sin> B Touke M (E ;2) B
HanpapleHun BeKTopa S = 31— 47 .

Haiitn yron Mexay rpaiMeHTaMy CKAIAPHBIX MOJEH U = —=—"=——= U

2

v = B TOuke M (\/7; V2; g)

y273

Bapuanr 27

Haittu yactHbIC IMPOMU3BOAHBIC IICPBOI'O U BTOPOTO IMOPAIKOB
2

y :
==—+
z=3 arcsin(xy)

Haittu dz, z = sin3(xy + y?) — (%)‘/E :
1

[TokazaTp, uto GyHKIHS U = In N yJIOBJIETBOPSIET YPaBHECHHUIO
0*u  9%u
ﬁ + a—yz =0
. 0z dz 3 1
Haiitu %’ dx’ eCJIHz=1n(xy+y), y=ctg;.
. 0z 0z 3 X _ _
Hanma Ho—, ecm z=xy>+y2*, x=u+v, y=u—v.
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10.

10.

Haiitu y'(x) ¢ momompio JIorapuMUpOBaHUS M IOCIEIYIOIIETO
muddepermmpoBanus 1o x pyakuuun  y(x) = (cos 3x%)**1 .
Haiitu dz, ecnim ¢yHkums z = z(x,y) 3aJaHa HESIBHO YpPaBHEHUEM
yz +arccos (x —z)=0.
Haiitn skcTpemMymsl Gyakimn z = 4(x — y) — x2 — y2,
Haiitu npoussoanyio Gpynkuun z = x> — 3x2y + 3xy? + 1 B Touke A(3:1)
B HAIPaBJICHUH BEKTOpa AB, Touxa B (6;5).
Haiitu yron mexay rpagueHTaMu (pyHKIUN

7= arcsinﬁ BrToukax A(1;1) u B(3;4).

Bapuanr 28
Haiiti yacTHbIC MPOU3BOIHBIC IEPBOTO U BTOPOTO MOPSIIKOB
z = e*(cosy + xsin y)
X
Haiitu dz, ecnu z = log,(Vx + y2) + 37

o 3
Haiitu d?z, z =y~ .

0z 0z 2
Haiita —— n ——, ccmn z = arctg x? x =u?-In(1+v?), y=+ue’.
Hai 0z dz ~ In(x? 2) .
aiftn —— w ——, ecm z=In(x*—y?), y=e”.

Hatitu y'(x) ¢ mnoMomipio JorapuMHUPOBAHUS € TOCISAYIOIIETO
nmuddeperumposanus 1o x Gynkuun y(x) = x"*,
Haiitu dz, ecnmu pynkius z = z(x,y) 3a1aHa HESIBHO ypaBHEHUEM
I lnE +1
z y
Haiitu sxcTpeMyMbl pyHKIMH z = X2 + y2 — 6x + 4y + 2.

s 3 1 - 16 -
Haiiti Touky, B KoTOpO# rpagueHT pynkuun z = In(x + ;) paBeH i ——]
Haiitu npomssomnyro ¢yHkumu u = xy%z* B Touke M (3;2;1;)
B HampaBjeHuu Bektopa MN, roe Touka N (5;4;1;)

Bapuanr 29
Y
Haittn wactHbIE IPOU3BOAHBIE IEPBOTO U BTOPOTO MOPSAKOB U = XZ .
o 2(x+sin
Haiitu dz, ecnu  z = arctg M .
4—xsiny

ITokazarpb, uTo QyHKIUA U = YIAOBJIETBOPSIET YPABHEHUIO

1
X2 4y2 422

71



10.

10.

0°u 0%*u 0%u

0x? * dy? * 0z2

0z dz x
Haittu — , — ectnz =tg’(x+y)—=; y=+x+2.
Atn o, gix+y) =75y
. 0z 0z 5 5 ) 3 .
Haiitu o 1 gy com z=x"y—y'x, x=ufcosv, y =u’sinv.

Haiitu y'(x) ¢ momompio JIorapuMUPOBaHUS ¥ IIOCIEIYIOIIETO

nuddepentmpoBanus mo x pyHkipm y(x) = (tg 2x) ctg; |

Haiitu dz, ecnu ¢ynkuus z = z(x,y) 3agaHa HESIBHO YypaBHEHHEM
e?*-sinz —cos?(x —z) =0.

Haiitu sxctpemyMsl pynkmun  z = x* + y* — 2x2 + 4xy — 2y2.

HaliTu TOuYKM, B KOTOPBIX MOIyJb rpaamenta QyHkuunm z = (x% + yz)g
paBeH 2.

Haiitu npomssognyro ¢ynkuun  z = x2y? —xy3 —3y—1 B TOuYKe
A (2;1) B HampaBJIEHHUH, UIYIIEM OT OTOM TOUKM K Haualy KOOP/MHAT.

Bapuant 30
) . X
Halitn 9acTHBIC TPOU3BOIHBIC TIEPBOTO M BTOPOTO MOPSIKOB Z = Sin S cos%

Haiitu dz, tne Z =arcsin,/xy + In(y+w/x2 +y? )

Haiitu d?z, rne z = sin?(ax + by).

0z
Haiitu 5p com 7= arctg/x2 +y2, x=1t3 y=Int.
Hai 0z dz 2] u 3 5
ailtu — u —, ecomm z=x*lny, x=-, y=3u-—2v.
ou dv’ Y Y

Haiitn y'(x) ¢ mnomomplo JorapudMUpPOBAHUS €  MOCIEIYIOIIETO

muddepermpoBanus Mo x pyHkuuun  y(x) = (ﬁ)x :

Haiitu dz, ecnmu pyukuust z = z(x,y) 3ajaHa HESIBHO YpaBHEHHUEM
2% +sin?(2x —2z) =0
Haiitu sxctpemymel pynknun z = 2x3 + 2y3 — 36xy + 430.

Haiitu mnpousBoaHyro (QyHKIHH z = arctg (xy) BTouke A (1;1) B
HaIpPaBJIEHUU OUCCEKTPUCHI IEPBOIO KOOPAMHATHOI'O YIJIa.
KakoBo HaIlpaBJICHHUE HauOOJBIIETO VU3MEHEHHUS byHKUIMN

u(x,y,z) = xsinz —y cosz B Hadaje KOOPIAMHAT?
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PACYUETHAA PABOTA 4. HUHTEIPAJIBHOE MHWCYUCJ/IEHUE
OYHKIIMN MHOI'UX HEPEMEHHBIX

IIpuMepHBIA BADUAHT pacyeTHON padoThl ¢ peleHueM

1. V3MeHUTh NOPSAI0K UHTETPUPOBAHUS:

1 1+2x 1 2_y
a) !dxff(xiy)dY. 6) [dv [f(xy)dr

1-x2 0 \/;

2. BwrauciauTh TBOWHON WHTETpaA

a) Ij(y+2x)dXdY, e D: x+y<2, yS\/;, y=0
D

6) U ydxdy e D: x*+y®<4, x>1.
D
3. C moMomipl0 JBOMHOTO HHTETpaia HAWTH IUIOMIAAbh O0JIACTH, 3aJaHHOMN
HepaBeHCTBaMH Y = - yzx, 1<y<2,

4. BuluucauTh 00bEM Tela, orpaHuueHHoro nosepxuoctsamu Z=0, y+z=1
2
u y=x,

N 2 2
5. BbUMCIUTDG KPUBOJMHEHHBIN WHTETpA, I(X - y)jx+ Xy“dy, rne | — xpusas,
|

y? =X or touxu 4 (0;0) 1o Touxu B (4;2).
6. Belunmcaute paboTy  CHIIBI F= ﬁ? +e ']  npu mnepememenun

MaTepUaIbHOU TOYKH 10 mpsimoid, coemunsiomeit Touku M(0;1) u N(1,;3).
7. llpumensis Qopmyny ['puHa, BBIUKUCIUTH KPHUBOJMHEWHBIA HHTErpal

| = }T\/X2 +y2dx+ (X + Y+ yIn(x++/x* + y?))dy 10 3aMKHYTOMY KOHTYPY
c

C, orpanuueHHoMy KpuBbiMu XY =1, X+Yy =25, O6xon xourypa C
COBEPIIIACTCS MMPOTHB YaCOBOM CTPEITKH.
8. [oxa3aTh, 4TO KPUBOJIMHEWHBIA UHTErPaJ
Le)
= [ (™ —i)dx+(|ny— 1 )dy
3 2,2
(0,5,0,5) yX X7y

HEC 3aBHUCHUT OT q)OpMBI IMIyTH UHTCTPUPOBAHHNA U BBIYUCINUTD €TO.
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Pemenune

1. a) O6nactb unTerpupoBanus D onpenensieTcss HEpaBEeHCTBAMU:
0<x<1

D: V1-Xx* <y<1+2x

/ 2
Ee rpamuusl — juaud: Y =V1—X" — BepxHAf MONOBMHA OKPYKHOCTH

x? +y2 =1, npssmbre ¥ =1+2x u x=1 (puc. 1.1).

A
A y
Y 3
D
1
1 /|
A N
/ ” X / > X
0 1 0 1
Puc. 1.1. O6nacts Puc. 1.2. Pa36uenue obnactu
uHTerpupoBanus D narerpuposanus Ha D1 u D>

JleBasi rpanuiia oOJacTH 3aJaeTCs YpaBHEHUSIMU Pa3IUYHBIX (DYHKIIMIMA:

npsiMoit ¥ =1+ 2X u monyokpy)kHOCTBIO ¥ = V1— X’ | H03TOMY IpH H3MEHEHHH
MOpsAKa UHTETPUPOBaHUSI 00JACTh HEOOXOIUMO pa3douTh Ha JBe obyiactu Di u
D,, xak noka3ano Ha puc. 1.2.

Oo6nactu D1 u D; onpeensroTcsi HEpaBEHCTBAMU:

0<y<1 1<y<3
D;: { y Da: y—1

J1-y? <x<1 ; x <1

3anuiieM TMOBTOPHBIM MHTErpal B BHJAE CYMMBbI JBYX MOBTOPHBIX
WHTErpajioB Mo HkHer D1 u BepxHel Dy o0mactaM MHTErpupOBaHHUS.

IA

1 1 3 1
Omsem: [dy [ f(x,y)dx+[dy [f(x y)dx,
0 2 1 y-1
1- S
d 2
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1.6) OOGnacte uHTErpUpoBanus D onpenensieTcss HepaBEHCTBAMU:
0<y<1

J;SxSZ—y'

2
Ee rpanuiel — nuHUM: X =./) — TmpaBas BETBb Mapabojbl ) = X U MpsSMbIe

x=2-y=>y=2—-xnuy=0 (puc. 1.3).

A y

D; |

v

Puc. 1.3. O6nacth
uHTerpupoBanus D Puc. 1.4. Pazbuenue obmactu
uHTerpupoBanus Ha D1 u D2

BerHHH I'paHuIla obnmactu D 3a1aCTCAd YpPaBHCHHAMH PA3JIMYHBIX

QyHKIMIA: IpAMOM Y = 2 — X W NIpaBoil BETBBIO Mapabossl V = X ? , IO3TOMY TIPHU
W3MEHEHUHU TOpsAJIKa MHTETPUPOBaHHUS 00JACTh HEOOXOAMMO pa3OUTh Ha JBE
obonactu D1 u D;, kak mokasano Ha puc. 1.4.

O6nactu D; u D, onpenensroTcs HEpaBeHCTBAMU:

0<x<1 1<x<2
0<y<x? D2 Jo<y<2-x

3anuieM MOBTOPHBIM MHTErpal B BHJAE CYMMBbI JBYX IOBTOPHBIX
UHTErpaioB no JeBoil D1 m mpasoit D obmactsiM MHTErpUpPOBaHMS.

Omeem: j‘dx)]- f (%, y)dy +j‘dx2j‘xf (x,y)dy
Y 0 1 0

Di:

2. a) I'panHumbl 001aCTH HHTETPHUPOBAHMS — IMHHM: y=+/x — BEPXHSS BETBb

napabonsr X = y2 , mpsmeie ¥y =2-x u y=0. IlepelimeM K MOBTOPHOMY
MHTErpaiy, BbIOpaB NOPAI0K UHTETPUPOBAHUS TaK, YTOOBI 00JIACTh HE MPUIILIOCH
pazouBats (puc. 2.1).

Torga o6nacts uHTErpupoBanus D onpezensieTcss HepaBeHCTBAMMU:
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[
»

0

X

Puc. 2.1. O6nactp unrerpupoBanus D

1 2-y 1
ﬂ (y + 2x)dxdy = f dyf (y+ 2x)dx = f (yxli}y + le;y) dy =
D 0 y2 0

1 1
=f (Zy—yz—y3+4—4y+y2—y4)dy=j (4-2y—-y®—yHdy =
0 0

4 5\ |1
y y
_<4y_y2_7_?>

51

Omeem: —
20

_ 51
T 20
0

2. 6) OGnacTh UHTETPUPOBAHUS JICKHUT BHYTPU OKPYKHOCTHU C IIEHTPOM B Hayalie
KOOpJMHAT, PajuycoM 2, MpaBee BepTUKanbHOM mpsmoit X =1 (puc. 2.2). Ilna
YOPOIICHUSI BBIYMCICHUN 11e7ecO00pa3Ho TMEpelTH B TOJSAPHYIO CHCTEMY

X = pcos¢
KOOPJIMHAT 110 (popMyIIam: { y=psing
dxdy = pdpde

Torma: 1) x% + y? =4 => p?cos? @ +p?sin®p =4 => p?=4 => p=2
1

2)x=1=>pcosp=1=>p=

cos¢
y A
— 4 VYpaBHeHus rpaHuil 00J1acTH B
ey ¢ MOJISIPHOM CHCTEME KOOpAUHAT OyayT
D UMETb BHJI: OKPY>KHOCTb p = 2
L A TpAMat p = ——
g T T
<<t
0 / 2 X 4 ¢ 4
D: 1
B <p<L?2
Q=-—T11/4 CoSp

Puc. 2.2. Ob6nacTh UHTETPUPOBAHUS
B jiekapToBoit (XOV) u nonspuoii (OL)
cucTeMax KOOpAWHAT

76



n T ) ud

4 cos ¢ 4 cose 4

1, . TogJ2-2

=—(8sinp—t 4 =

5 Bsing g<p)12 .
8J2 -2

Omeem: 3 .

3. C IIOMOIIIBIO ﬂBOﬁHOFO HHTCI'pajla IIoIIadb obnactu D BerumcisieTcss mo

dbopmyne  Sp = ” dxdy
D

[lepeliteM K TIOBTOPHOMY HWHTETrpaiy,

’ \ BBIOpAB MOPSIOK MHTETPUPOBAHUS TAK, YTOOBI
\ 00JacTh HE MPUIILIOCh pa3ouBath (puc. 3.1).

YpaBHEeHUs JIEBOUW U MPABOM T'PAHULL IIPU ITOM

1

HY)KHO MPEJCTaBHUTh B BUJE X = ; un X=Y

y

v

0 X 1<y<?2

Puc. 3.1. O6nacts unterpupoBanus D —<x<y

y

2

:2—In2—1+ln1:§—ln2
2 2 -

2 y 2 1 y2
S :jdyfdx:jiy—y]dy:(?—ln yj
11
y

1

3
Omeem: Sp = E —In2 (xB. e11.)

4. 7 =0-mnockocts XOY;
y + z = 1 — utockocTh mapaienbHas ocu Ox, iepecekarorias ock Oy u Oz

B Toukax A(0;1;0) u B(0;0;1), a miockocts XOY mo npsimoii y = 1, mapaienbHoi
ocu Ox;

2 .
Y=X ' — 1mwmmHIpUYECKas TOBEPXHOCTh, O0Opa3ymooImias KOTOPOU

. L2
napajuiesibHa ocu (OZ, a HalpaBIIIONIeH sBisgeTcsa mapabona Y = X | nexarmas

B IJI0CKOCTH XOYy.
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Hckomoe nunmuHapudeckoe Teno u3obpaxkeHo Ha puc. 4.1. C moMoIisio
JIBOMHOTO MHTETpasa ero 00beM BBIUUCISACTCS 10 hopMyie:

v :_g f(X,y)dXdy, rne D — ocuosanme Tema (puc. 4.2), a z = f(xy) -

yPaBHEHHE TIOBEPXHOCTH, OTPAHUYMBAIOLIEH TENO cBepXy. B Hamiem ciaydae 510
miockocte Y+Z=1 = z=1-y

A v
A
! |
v i 4;;7/
X g X
-1 0 1
Puc. 4.1. Teno, 06beM KOTOpPOTO Puc. 4.2. O6nacts unrerpupoanust D
HYKHO HalTH
-1<x<1
D:
x> <y<1

V= [[ -y I o - oy :jldx (y_ygj

x X3 x51
=—--——4—
(2 3 10}

(1 1 1} 8
. \2 3°10) 15

8
= 15 (xy0. ex.)

Omeem: V

5. Takkak x = y%, OX=2yd) u npu meuwxenwu u3 Touku 4 B TOuky B

mensiercss ot 0 g0 2 (puc. 5.1), TO KpUBOJMHECHHBI WHTErPal BBIYHCISCTCS:

2 2
[ — yBx+ xyzdy = [(y* —y)- 2ydy+ y*dy = [(2y° + y* ~ 2y Jdy =
0 0

6 5 3 2
6 3) 3

0

64 32 16 112
=t =—

3 5 3 5

78



v

LN
o

Puc. 5.1. Ilyts unterpupoBanus |

Omeem: Q .

6. Wcrnonb3yst ypaBHEHHUE MPSIMOM, MPOXOAIICH uepe3 ABE 3aJaHHbIE TOUKH:

X=X _y-y,
_ _ 9

X2 Xl y2 yl

HauJIeM YpaBHEHUE MIPSMOU MN:

Pabora A cunst  F = P(x;y)I+ Q(x;y)] UpH IepeMeleHHH TOUYKH

B0JIb mHMK | BBMmCaseTes mo Gpmyne: A= _[ P(x; y)dx+Q(x; y)dy
|

A N B npumepe P(x;y) =—

x+1’

Qlx;y) =e™™.
Tak xak Y=2X+1 1o
dy=2dx wu npu gBwxeHuM wus3

: Toukd M B TOouky N BbIOJIHSAETCS
HepaBeHCTBO 0 < x <1 (puc. 6.1),

Tora paboTa BEIYUCIISAETCS:

[
|

0 1 X

Puc. 6.1. ITlyrs unTerpupoBanus |

1
A= j Y _dx+e “dy = I(2X+l+2exjdx='[(2—i+2eX)dxz
' X+1 1 5 X+1

~(ax—tnjx+1-2e) =2-In2-2+2-4-In2-2
0 e €
Omeem: A=4—In2—§

€

79



7. 1 BBIYUCIEHHS KpHUBOJMHEWHOTO WHTerpaita 1o Qopmyne ['puna
IpeIBapUTENbHO HallJIeM YacTHBIC IPOU3BOAHBIC (DYHKITHI

Pumy:x2+f2HQ0cw:%x+y+yMU+ x2+y2»
X
v B y ) roo _ \/X2+y2 _ y
Py (X y)=——=—=; Qx (xy)=1+y > 2—1+—2 >
\/x2+y2 x+\/x +y X“+y

OO6nacTe HHTETPUPOBAHMS OTPAaHUYEHA 3aMKHYTBIM KOHTypoMm (puc. 7.1).

1+

1
Ee HWKHAA TrpaHMua 3alaeTcsi ypaBHEHUEM x-y=1=>y=>, BEpXHII —
X

X+y=25=y=25—x. Touku mnepeceycHHs OSTUX KPUBBIX HAXOIUM W3

ypastiein 25X =+ =X’ ~25x+1=0=X =05 X, =2

X
y A
05<x<L2
D ESy£2,5—x
= X
0 |05 2 x

Puc. 7.1. Obnacts unterpupoBanus D

o 2 25-x 2 .
I :IJ[QX - Py )dxdy:jjldxdy: fdx [dy=| (2,5—x——)dx=
D D 05 1 05 X

X

2
2
125 | =5-2-m2-241smi- o2
2 o 4°8 2 8

15
Omeem: E —2In 2.
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8. [IpoBeprM paBEeHCTBO YACTHBIX MPOU3BOAHBIX (YHKIIUN:

_ 2 1
P(x;y)=¢e X——3HQ(x;y)=|ny— 55
yX X7y
Py (X Y) = 2t Qg (6 Y)=—2n = Py =Qy
y X3y2’ X A7 x3y2 y 7X

VYcnoBue HE3aBUCHUMOCTH HMHTErpasia OoT (OpMbl IYTH HHTEIPUPOBAHUSA
BBINIOJIHEHO. VIHTErpasl He 3aBUCUT OT (DOPMBI IyTH MHTETPUPOBAHUS, MTOITOMY
BbIOEpeM HambOoJee ynOoOHBIN ISl BBIYMCICHUS MyTh — JIOMaHylo JuHU0 ABC,
COCTOSIIYI0 U3 OTPE3KOB MPSAMBIX, MapauienbHbIXx ocsiM koopauHat ¥ =0,5 u

x =1 (puc. 8.1).

ye S c IIpu nBrXeHUM IO MpsMO AB
(y=0,5) or Touku 4 mo B dy=0, x
mmMensiercss or 0,5 go 1; npm
A IBWKeHUU 1o npsmort BC (X=1) ot
05 | | B touku B g0 touku C dx=0, y
— > u3mensiercs ot 0,5 710 e.
ol 05 1 X

Puc. 8.1. Ilyrs unrerpupoBanus ABC

Torma unrterpan | Oymer paBeH CymMMe KPUBOJMHEHHBIX HHTETPAJIOB TIO
nytu AB u AC:

| = I P(x; y)dx+Q(x; y)dy + I P(x; y)dx +Q(x; y)dy =
J

. 4) [ 1} ( . 2)
e’ —— |dx+ || Iny—-— [dy=| - +—
0,5£ X3 0.!‘5 y2 X2

e
1
+(y|ny—y+§j

1
Omeem: ﬁ +0,5In2-75.

1

+
0,5

1
=—+0,5In2-75.
0,5 Je
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1.
a)
2.
a)

0)

3.

1.

a)
2.

BapuanTbl pacueTHO# padoThl 1JIA caMoCTOSITeIbHOTO pemenus (1-30)

BapuanT 1
V3MEHUTH MOPAJOK UHTEIPUPOBAHUS
4 8-
J, dx fzﬁxf(x, y) dy 0) f dy fyz f(x,y)dx

Bprunciuth 1BOMHOM MHTErPa

_” (2X - y)dxdy , rme obmacte D 3agmaercs  HepaBeHcTBamu
x>0, y>x, y<2-x°,

dxdy
_U ) Tac 00J1aCTh D 3a1a€TCA HCPAaBCHCTBAMU
x> +y?+1

x>0,y>0, x*+y*<1, [TepeliTi B OJIIPHYIO CUCTEMY KOOPIUHAT.
C nomomipl0 ABOMHOTO HMHTErpajia HaWTU IUIOMIAb O0O0JIaCTH, 3aJlaHHOU
HepaBeHcTBaMH Y <+1—-x, x>0, y=>x-1.
Beruuciute 00beM Tejla, OTPAaHUYCHHOTO KOOPJIWHATHBIMH IIJIOCKOCTSMHU
x=0, y=0, z=0, mrockoctsio x+ Y =1 u mapaGononmom z = x2 + y?2,

1 1
Brrancnute f ( )x 2dy + 10 Jiyre KpuBoi Y = ;

Bomuciuts padory cwisl F= (3y + x)T+ (3x —y) j upn mnepemerieHun
TOYKH BJIOJTb Ty Mapabonsl ¥ =1—x° ot touxn 4 (0;1) no Touku B (1;0).

[Tpumensia popmyny I'puHa, BEIYUCTUTH f(Xdy_ ydx) o 3aMKHYTOMY
(©)

KOHTypy, 06pa30BaHH0My rpauKkaMy KpUBBIX, 3aJJaHHBIX YPAaBHEHUSIMHU Y =

—1;y=
Jokazare, 4drto I/IHTeraJ'I HE 3aBUCHUT OT (HOPMBI MyTH WHTETPUPOBAHUSI U
1.2

BLIUKCIINTE €ro j(2x —3xy’ +2y)dx+ (2x —3x°y + 2y)dy.

0.0)

Bapuanr 2
N3MeHUTh NOPSAI0K HHTETPUPOBAHUS
3 1+/1+y
[ dx [77 F e y)dy 6) [dv [f(xy)dr
0 y

BeruucinTte 1BOMHON MHTErpas
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a) ” (X + y)dxdy , rne obmacte D  3amaerca  HepaBeHCTBaMuU
D

0<x<1l y=>-x, yS\/;.

0) _U ydxdy, rne o6nacts D 3agaerca HepasenctBamu Yy = 1, x? + y? < 2.

D
[lepeiiTi B NOJISIPHYIO CUCTEMY KOOPAMHAT.

3. C moMomipl0 JBOMHOTO MHTETpajia HAWTH IUIOMIAAbh O00JIaCTH, 3aJaHHOMN
x%-1
2
2 9
4. BBIYUCINTH TUIOIMIAh YACTH MOBEPXHOCTU IWIIMHApa Z=1-X", nexameil B

HepaBeHCcTBaMu y = 1 — x?, y =

IICPBOM OKTaHTE, BBIpE3aHHYIO IIOCKOoCcTaMU ¥ =0, » =X H MI0CKOCTHIO
x=1.

3
5. Brruncoute KPHUBOJIMHENHBIN MHTETpall J-COS xdx+ de,
z

rae Z — kpuBas, Y =SINX or Touku 4 (0;0) 710 TOUKH B (% ;1).
6. Bomumncmnts pabory cuisl  F= y27+ x2] mpu mepeMeleHnn TOYKH BIOMb
KpUBOH y = % ot Touku A4 (0,5;2) mo Touku B (1;1).
f(x +y) dx+x*dy
(c)

rae C — 3aMKHYThIN KOHTYp AABCA ¢ Bepmmnamu 4 (2;0), B (2;2), C (0;2).
8. JlokaszaTh, YTO WHTErpaj HE 3aBHCHUT OT (POPMBI MYyTH HWHTETPUPOBAHUS H

7. Tlpumenss bopmyny  I'puHa, BBIYUCIIUTH

(4)
BBIUUCIIUTH €r0 I ye'dx+e*dy
(0;2)
Bapuanr 3
1. V3MEHWTH NOPANOK HHTEMPUPOBAHMS
4 |20-)? 2 3-x
) Jdv [Ty, 6)  Jdx[fey)dy.
0 Yy 0 x
2 2
2. Berunciuth 1BOMHOM MHTErpa
2
X
a) _U xdxdy, rne o6macts D 3amaercs HepaBeHCTBaMH Y 2 > y=x,

D
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0) H\/ 1-x*~p*dxdy| e obmacte D samaercs HEpPaBEHCTBAMH
D

2 2 o
y=X, x°+Y° <l IlepeiiTi B MOJAPHYIO CUCTEMY KOOPAUHAT.

3. C moMoup0 JBOMHOrO HHTErpajia HaWTH IUIOIIaJb OO0JacTH, 3aJaHHOMN

4.

5.

6.

~

8.

2.

a) _U x*y?dxdy, rme o6macte D orpaHHueHa OPAMBIMH X

2
X
HepaBeHCTBaMH x >0; y>0; y>1-x?; y< 1—7.
Beunciuts 00bEM Tella, OrPAaHUYEHHOTO KOOPAMHATHBIMU ILIOCKOCTSIMH
x=0, z=0, numaapoM X =1-Yy® ¥ IIOCKOCTBIO 2X+Z=2.

BeruucinTe KpUBOJIMHENHBIM WHTErPAJ J (X+ y)dX—Zydy, rae Z — JIAHUA,
z

X=2t+1

y=t?-1 ot Touku A(1;—1) no Touku B(3;0).

3aJlaHHas MapaMeTpUUEeCcKu {

Bbraucauts paGoty cutel F= 2xyl+ x2] [pH  IepeMEIICHAH  TOUKH

BIOJIb Ayrd mapadonsl x =2y° ot Touku O (0;0) no Touku 4 (2;1).

Hcnonp3yss ¢opmyny ['puHa, BBIYHCIUTH if (x—y)dx+2xydy, rme ¢ —
()

3aMKHYTBII KOHTYp AABCA ¢ Bepmmnamu B Toukax A(L0), B (21) u C (0:1).

I[OKaSaTL, 4TO HHTCrpal HEC 3aBUCHUT OT (1)0pr1 IIyTH HHTCTPUPOBAHHUA U
(5,2) 2

X
BBIYUCIIUTH €T0 J 2xInydx+ (7 —Iny)dy,
(3.0

Bapuanr 4
M3MEHUTD TOPANOK HHTErPUPOBAHUS
Ly 1 J5a?
a) [dy | f(xy)x; 6) [dx [f(xy)dy.
1y 1 2

Bprunciuth 1BOMHOM MHTErpal

I
N
<

I

~

D

1

U KpUBOH V = —;
X

0) H ydxdy, rne obnacts D 3agaercst HepaBenctBamu  y >0, x° +Yy? <2x .

D
IlepenTy B OJISIPHYIO CUCTEMY KOOPJIUHAT.
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0)

C momoIipl0 JABOMHOTO HWHTErpajia HaWTHU IUIOMIAAb O0O0JIaCTH, 3aJlaHHOM

2
’

X
HEpPAaBEHCTBAMU Y 2 (x —1) y< 5

BblunciuTes  miIomaabp  YacTH  IUIOCKOCTH  Z+y =1,  BhIpe3aHHYIO
. 2
KOOPJIUHATHOM MI0cKOCThIO Z =0 u mummugpom ) = X',

Brrauciauth KPUBOJIMHEUHBIN VHTETpall _[S in2xdx+ ydy,
z

rae Z — kpuBas, Y =SIiNX or Touku A4 (0;0) 10 TOYKH B (% ;1).

—

Bbruucnute  pabory cunsl F = (X + y)f ~X] OpH  IepeMeleHHH

MaTepHaIbHOW TOYKHM BIOJb BTOPOM 4YeTBepTH »diumnca X =3COSt,
y = 2sint or Touku 4 (0;2) no Touxu B (-3;0).

Hcnonb3yst ¢opmyny ['puHa, BBIYHCIUTH KPUBOJIMHEHHBIM HWHTErpal,

§(yexy +2XCOosy — Zy)dx"‘ (exyx —x*sin Y), rae C — 3aMKHYTBIA KOHTYP,

c

oOpasoBaHHbli JmHMAMH X+y =1 y=e', x=1. OOxoxm KoHTypa

COBEPLIACTCS IPOTUB YACOBOU CTPEIIKH.
Jlokazatb, 4TO MHTErpajd HE 3aBUCUT OT (POPMbI MyTH HHTETPUPOBAHUS U

(21
e
BBIYUCIIUTH €T0 —— = +x [UX+| ——— -y [dy.
(1';[0)(3(3’_)5)2 (y—x)?
Bapuanr 5

W3MEHHTH MOPSIOK HHTETPUPOBAHMS

2 2—-X 1 1-y?

Jox [ £(xy)dy: 6) [dy [f(xy)dr,

-6 2 0 y-1

X z
i 2
BpruucinTe 1BOMHOM MHTErPas

ﬂsin(Zx +y)dxdy, rme obmacte D  orpaHnMueHa  TPAMBIMHU
D
x=7n y-x=0, y—-2x=0;

dxd
H oy , rae 00J1acTh D 3a1aeTcs HEpPaBEHCTBAMU

X 2, 2 .
yz NE x°+Y° <2x Tlepeiitu B OJAPHYIO CUCTEMY KOOPIHHAT.

C moMomipl0 JBOMHOIO HHTErpaja HaWTH IUIOMaab 00JIaCTH, 3aJlaHHOU
HEpaBEHCTBAMHU >0, y<x*+2x, x+y<4, (x=0).
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4. Bpluumciaute 00bEM Teda, OrPAHUYEHHOTO KOOPAMHATHOH IIIIOCKOCTBHIO
2 2
=0, y mumnuapamu Z=1-y*, y=x".

5. Bbruucnurs KPHUBOJIMHENHBIN VHTETpall I x?ydy + (xy - 1)dX :

e z — KpHBas, 3a[aHHAas mapaMeTpuaeckn X = COost, Y = 2Sint or toukn
A (L0) mo Touku B (0;2).
6. Boiunciuts paGory cumel F= yT — (x% 4 y) ] UpH nepeMelieHHH TOUYKH
BJIOJIb Tyrd mapabonsl ¥ = 2x° +x—1ot Touku 4 (0;—1) 1o Touxu B (1;2).
dx dy

7. Hcnons3ys bopmyny I'puna, BBIYMCIIUTD —

;Y X
rne Z —xoutyp AABCA c¢ Bepmmunamu A(1;1), B(2;1), C (2;2).
8. JlokasaTh, 4TO HHTErpaj HE 3aBUCHT OT ()OPMBI IIyTH HHTETPUPOBAHMS M
22
ijsiandx—costdy.

4

BBIYHCJIIMTB €TI0

Bapuanr 6

1. N3MeHuTh MOpsIIOK UHTETPUPOBAHUS

0 3 2 413-)2
2 Jax[feoydy; 6) [dv [feoydx,

3 2 0 3y

2 2
2. Bprunciauth 1BOMHON MHTErpAIT
a) ﬂ e dxdy rIe 001acTh D OrpaHnuYeHa IPAMBIMU

D
x=2-y, y=x, y=0;

6)

rie obmacth D  3amaercs  HepaBeHCTBaMU

2
2 2 Ut 2 2 2 o
X“+y 2 ?, xX“+y" <mn”, IIepeiTy B OJISIPHYIO CUCTEMY KOOPAUHAT.

3.  C mnoMouipl0 JBOMHOTO HMHTErpaja HaWTH IUIOMAab O00JIACTH, 3aJaHHOMN
X
HepaBeHCTBamMH Y < 2X, yZE, xy <2, nexanieil B epBOi YETBEPTH.

4. BpuCIATh 00BEM TeNla, OrPaHUYEHHOro IiockocTsMu Z=x, Z=0 u

2 2
UWIMHIPOM YV + X° = 1, JIEXKAILErO BEINIE III0cKocT XOV.
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o 9 2
5. Bpruamcnuthb KPWBOJIMHEHHBINA WHTETrpaj I(X + Zy):ix +xydy,

x=1-t
rle z — KpuBas, 3aJaHHas MapaMETPUICCKH YPaBHCHUSIMHU {y _o241 OF
touku 4 (1;1) mo Touxu B (0;3).

6. Bbruamcauts paGoTy cunbl F= %T + x%yJ UpM  TIEpEMEINEHUM  TOYKH
BIOJb Iyru mapadomsl  x=2y° -1 or touxu 4 (1;1) no Touxu B (3;2).
2 2
7. MWcnonp3ys  ¢opmyny  ['puHa,  BBIYHCIUTH §— X“ydx+xy“dy
(©)
C — OKPYXKHOCTB. X’ +Yy? =4, 00X0J KOTOPOH COBEPIIAETCS IPOTHB YaCOBOM

CTPEJIKH.

8. JlokazaTh, 4YTO MHTErpajl HE 3aBUCHUT OT (POPMBI IyTH HHTETPHUPOBAHUS
(3,4)
BBIYUCIIUATH €T0 I(4x3y3 —3y* —5)dx+(3x"y* —6xy—4)dy.

1.2)

Bapuaunr 7
1. V3MeHUTb MOpsIIOK UHTETPUPOBAHUS
1 2y 2 8—x2
a)  [dy [ f(xy)x; o) [dx [fxy)dy.
0o Jy 0 x

2. Bpraucnuth TBOMHOM MHTETPAT

a) ﬂZysin xdxdy, rae o6macts D OTrpaHUYCHA MPSIMBIMU
D

x=0, y=0, (0<x<_, y=20) urpapukom pynkuun Y = COSX;

2

0) ﬂ xdxdy, Tie obmacte D 3amaercs HepaBeHcTBaMu ¥ =1, x° +Yy? <2y .

D
IlepenTy B NOJISIPHYIO CUCTEMY KOOPJIMHAT.
3. C moMolpl0 JBOMHOTO HHTETpaja HAWTH IUIONIaJAbh 00JacTH, 3aJaHHOMN

2 2
HEPaBEHCTBAMM y<2xt, y=2x", 0<x<I1,

4, BrbruuciauThb 00BeEM Tena, OrPaHUYEHHOTO IIJIOCKOCTSIMHA

X+2y+z=4, y=0, z=0 uoumuapom X=2y2.

X
5. Bbluucnutsb KPUBOJIMHEHHBIN UHTErpai j—z dx — xydy,
|

1
| — myra kpuBoOil X = ; ot Touku 4 (1;1) x Touke B [4; %}
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6. Beruaucauts paboTy CUITBI F= 2x+ y)I—x?y] npu nepeMeIleHUH
. . x=3-1t2
TOYKHU BJIOJIb KPUBOH, 3aJJaHHON TapaMEeTPUUECKH YPaBHCHHUSIMHU y=2t-1

ot Touku A (3;—1) 1o Touku B (2;1).
7. Tlpumensis ¢opmyny ['puHa, BBYHCIHTH gsc (x3y3 + xy + x>)dx +
+ Gx‘*y2 + x% + y5) dy, tne C — 3aMKHYTBIi KOHTYp, OOpa30BaHHBII

rpadukamu GyHKIUNE Y = XZ, y=2-x, X=0. Konryp obxomurcs mporus
YaCOBOM CTPEJIKHU.
8. Jloka3zarp, 4TO WMHTErpaj He 3aBUCHT OT (POPMBI MYTH HHTETPUPOBAHUS U
(12)
BBIYMCIIUTH €0 _[(15X2 +8xy® — ZY)dX + (8)(2 y—2x -3y’ )dy .

(-L0)

Bapuant 8
1. N3MeHNnTh NOPSAI0K UHTETPUPOBAHUS
1 2-x 1 4P
a)  Jdx[f(xy)y 6) Jdv [ f(xy)dx.
) %2 -3 2y#l

2. BprauciauTe JBOMHON MHTETpal

a) ﬂ (x +2 y)dXdy , rIe o0J1acTh D 3aJaeTcs HEPaBEHCTBAMHU
D
y<x*, y<(x-2)° y=0 (0<x<2);
2
0) ” (14‘ i}—szXdY, rae oomactb D 3amaercs HepaBenctBamu y = 0, y < x,
D

x?+y% <4, x>+ y? = 1. Ilepelith B HONAPHYIO CHCTEMY KOOPIMHAT.

3. C momoImp0 ABOWHOTO WHTErpaja HaWTH TUIOMIAAb OOJAacTH, 3aJaHHOMN
HEPABECHCTBAMU y+x<3, y=22", 0<x<l.

4. BbIMMCINTH IJIOINAAL YaCTH MOBEPXHOCTH LMIMHApA 27 = X* | OTCeueHHOH
IUIOCKOCTSIMU X—2Y =0, y=2X, X= 242

5. BBIYHCIUTH KPUBOJMHEWHBIH HWHTETPA Iyde +(x+1)dy, | — nyra xpusoii,
. x=t%-1
3aJJaHHOM TTapaMETPHIECKU YPABHEHUSIMHU J=2tel ot Touku 4 (-11) no B (0;3).

o yz - -
6. Boruuciauts paboty cunbsl F= Sltxy) Npu  NEPEMEUIEHUH  TOYKHU

BJIOJTb JYTH mapabonsl ¥ = x° +1 ot Touku 4 (0;1) mo Touxu B (1;2).
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6)

[Ipumensiss  popmyny ['puHa, BBIYUCIUTHL KPUBOJIMHEHWHBIA HMHTETpaj

i: (2xy+5y)dx+(2xz +5X)dy, € C — 3aMKHYTBhI KOHTYp, COCTOSIIHA M3
C

rpajguxkoB  QyHKUUH y=1-x; y=x+1 x=1. O6xoxn KOHTYpa
COBEpIIIACTCS MTPOTUB YaCOBOM CTPEIIKH.

Jloka3aTh, 4TO WHTETpajd HE 3aBUCUT OT (OPMBI MyTH WHTCTPUPOBAHUS H

)
2X 3 H 3 2,2
BBEIYUCIIUTD €ro J‘ (e + Y X+ cosx)dx+ (sm y +§ Y X jdy,
(0:0)

Bapuant 9

V3MeHUTh MOPAI0K HHTETPUPOBAHUS

. 2 1 J2x

[dy [f(xy)x; 6) Idx If(x, y)dy,

0 4y 0 2x—x?

Bpruncimth 1BOMHOM MHTErpal
I I (3x+2xy)dxdy, rme obmacte D  3amaercs  HepaBEHCTBAMH
D

y<x, y=2x*-1:

1

j. dxdy, rtme ob6macte D  3amaerca  HepaBeHCTBaMM

D 2yX*+y? +1

y>0, x°+y?<1. TlepeiiTH B IONAPHYIO CHCTEMY KOOPIHMHAT.
C momompl0 ABOMHOTO HWHTErpajia HaWTH IUIOMAAb O0OJIaCTH, 3aJJaHHOM
HEPABEHCTBAMU y < 2\/;, y=> \/; 0<x<4.
BeruncauTe miom@aak 4acTH IUIOCKOCTH Z = X, OTCEUEHHOM IIJIOCKOCTBIO
¥ =0 u numuagpamu Yy =X, y=+2-X.

Borancnuts j(XZ —2xy)dx+(y2 —2xy)dy, | — nyra mapaGomsl Y =X’ OT TOUKH
|

A (-11) no B (1)
BbraucnuTh paboTy CHIIBI F= By +x)T+ (3x —y) J npu nepemenieHun
x =3cost

y=3sint O ToukH A(3:8) 10 Touru B(0;3).

TOYKH BIOJIb TyTH Opr>KHOCTI/I{
[Tpumensist ¢opmyny ['puHa, BBIYHCIUTE: § 2(X2 + yz)dXJr (x+y)dy , C —

C

3aMKHYTBII KOHTYp Tpeyronbauka ABC ¢ Bepumnamu 4 (L1), B (2;2), C (1;3).
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8. I[OKaSaTB, 4TO UMHTCTpPA] HC 3aBUCUT OT IIYTH MHTCIPUPOBAHUA WU BBIYUCIIUTD
(01)
ero _[(x“ + 4xy3)dx+ (6x2y2 — 5y4)dy_
(1:0)

Bapuant 10
1. N3MeHuTh NOpAI0K MHTETPUPOBAHUS
3 5--x*+6x-5 ) %yz
2) {dx j f(x, y)dy; 6 [dv [fF(xy)d.
2 0 e

2. BwrauciauTh TBOWHON WHTETPA

a) H (x -2 y)d xdy, rae 00J1acTh D 3a7JaeTcs HEpPABEHCTBAMH
D

2 2
yz%—l, ySZ—%, x>0

2 2
0) H e’ " dxdy, rie 00J1acTh D 3amaercs HEPABEHCTBAMU
D

2 2 )
y=> V3x, X2+ y“ <1. IlepeiiTu B OJSAPHYIO CUCTEMY KOOpPIUHAT.
3. C momoIipio JBOWHOTO MHTETpalia HAUTH TUIOMIA s 00JIaCTH, OTPAHUYEHHON

o . . T
rpadukamMu QyHkuii y =sin2x, y=sinx, nggz_

4. BeUUCIUTH 00BEM TeJa, OrPAaHUYEHHOrO IockocTsmMu y=x, y=0, z=0
2 2
v nuaaapom X +z2° =1,

2 v o
5. Bouucauts IZXde—X dy, | — myra xpuBOM, 3aJaHHON MApaMETPUYECKH
|

x=3-2t

y=t?+t ot Touku A (3;0) mo Touku B (1;2).

YPaBHEHUSIMHU {

6. Bbluuciauts paboTy CHIIbI F= 2xy1 + e’ J TIpu TIepeMEIEeHUH TOYKH BIOJIb
mann Y =x" +1 or touku 4 (0;1) xo touxu B (1;2).
7. Ilpumenss dopmyny I'puHa, BBIYHCIAUTH KPUBOJMHEWHBIA WHTErpaj

X

e

X 2

fe -arctgydx+ ( Vi1 +X )dY, IJI€ C — 3aMKHYTBIA KOHTYP, COCTOSIIHMI 13
C

rpagukoB QyHKIMHA y=X; y=2X—-X’. OOX0; KOHTypa COBEpIIAETCS

IPOTUB YaCOBOU CTPEJIKHU.
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8.

0)

3.

I[OKaSaTL, 4TO HHTCIpaJl HC 3aBUCUT OT q)OpMI)I IIYTH HUHTCTPUPOBAHHUA U
12)

BBIYHCIIUTE €TI0 j(Zx —3xy’ + Zy):ix + (Zx —3yx” + 2y)dy :

(0;2)

Bapuanr 11

V3MEHHUTD TTOPSIOK HHTETPUPOBAHHMS

4 X 1 3-2y
a)  [dx [ f(xy)dy; 6) Jay [ f(xydx,

0 —Jx 0 Jy
Bpranciauth 1BOMHON MHTErpAIT
U (X + Y)dXdy, IDI(S 00J1aCTh D 3ajaercs HEPABCHCTBAMM
D
xZO,yZ%, y<5—x2

dxdy
_U > rne obmacth D  3amaercs  HepaBeHCTBaMHU

2 2 o
x>0, x“+Yy” <1 IlepeiiTn B NONAPHYIO CUCTEMY KOOPIMHAT.
C mnomomipl0 ABOMHOTO HWHTErpajia HaWTH IUIOMAAb 0O0JIaCTH, 3aJJaHHOM

HEpPAaBEHCTBAMHU X > y2 -1, y>x-1.

Berancinte 00beM Tella, OTPAaHMYCHHOTO KOOPIHHATHBIMHU IUIOCKOCTSMH
x=0, y=0, z=0, nmockoctero 2x+y=1 wu mnapaGomoumom
22 =x*+Yy?,

N 2 2
BeruucinTe KpPUBOJMHEWHBIA HHTETPAI I(X + 3xy)dX— (2xy+ y )dy 1o
AB

npsIMOit, coenuHsromeit Touku ¢ koopauHatamu A4 (0;1) u B (1;-1).
Bomuucuts pabory cunsl F= (y + 2x)T+ (x —y) ] 1pu mepemerieHun
TOYKH BJIOJIb Ty Mapabonsl ¥ = 2x— x>0t Toukn A (1;1) go Touku B (2;0).

[Tpumensist opmyny ['puHa, BEIYUCIUTD §2Xdy = (x+Yy)dX 10 3aMKHYTOMY
(€)

KOHTYpY, 00pa3oBaHHOMY TpapuKaMH KpPHUBBIX, 3aJaHHBIX YPaBHCHHUSIMHU

2. .
y=2x-x"; y=x—2. O0Xxol KOHTypa COBEpIIAETCA IMPOTHB YaCOBOU
CTPEJIKH.

JIOKasaTL, 4YTO MHTCrpaa HE 3aBHCUT OT (bOpMBI IIyTH HWHTCTPUPOBAHUA H
(1.4) 3

X
BLIYHCIIUTH €r0 j (2e*y +3X2\/§ +y)dx+ (2e* +

©.) 2.Jy
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0)

3.

1.

a)
2.

Bapuanr 12
N3MeHnTh NOpsI0K UHTETPUPOBAHUS
1—x2 0 +1+y

fdx [ £ y)dy; o) v [fOoy)dr

-y

—X

Bpruuciuth 1BOMHOM MHTErPa

H xydxdy, roe obmacts D 3amaercs HepaBeHCTBaMU y > x, Y < Jx.

D
H (x+ y)dxdy, re 001aCTh D 3aJ1aeTCs HEpPABEHCTBAMH
D

y=x, x’+y?<4. TlepeiiTh B HONSAPHYIO CHCTEMY KOOPIMHAT.
C mnomouipl0 JBOMHOTO HMHTErpajla HaWTH IUIOLa[b O0JIacTH, 3aJaHHOU
2
x° -1

HEpaBEHCTBAMHU % >1-x%, y=> 3

2 2 )
BbI4ucuTh MI0Ma1b 9acTH MOBEPXHOCTH IMIIMHApA Z° + X~ =1, nmexarnei B
IIEPBOM OKTaHTE, BhIpe3aHHyIo ockoctsasmu y =0, z=0, y=x.

BbIUMCINTD KPUBOJIMHEHHBIA HHTErpa IY(X_Y)dX+ Xdy o kpusoii |
|

y = 2x* ot Touku O (O;O) 110 TOYKU A (1;2).

= X > y -
Borauciautb pa6OTy cuiel F= _Zl +_2] InIpu MnepeMCciCHUM TOYKH BOOJIb
y X

KpPUBOH y = L or rouxu 4 (0,5;2) no Touku B (1;1).
X

[Tpumensis hopmyny ['puna, BeIUHCINTH § xdx—=3(x+y)dy | ¢ — 3amkHYTBIH
©)

KOHTYp Tpeyronbauka ABC ¢ Bepmmnamu A (1,0), B (13), C(-2:3).

JlokasaTh, 4TO MHTErpajl HE 3aBMCUT OT (POPMBI IyTU HMHTETPUPOBAHUS W
(:4)
X X
BBIYHCIIUTH €0 _[ye dx+e*dy

(0:2)
Bapuant 13
N3MeHuTh NOpsIOK HHTETPUPOBAHUS
g 20,7 1 2x
[dy [0xy)yd; 6) [Jox] f(xy)dy.
0 Jy 0 x

Bpruncinth 1BOMHOM MHTErpall
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a) _U (x— y)dXdY, rae 00J1aCcTh D 3a7JaeTcs HEpPaBEHCTBAMHU
D

2

yz%—l, y<x+2,

0) ”\/ 2-x*-y*dxdy, rne obmacts D  3amactcs HepPaBEHCTBAMH
D

y= 3%, x*+ y2 < 4. TlepelTi B MOJISIPHYIO CUCTEMY KOOPHMHAT.

3. C momouipio ABOWHOTO MHTETpasia HANTH IJIOMAAb 00JIaCTH, OTPaHUYCHHON
. . 2X A T
rpadukamu Qyukuuid Y =sinx; y=—=2=0; 0< XSE.
T
4. BpUUCINTh 00BEM TeJa, OTPAHUUCHHOTO KOOPIUHATHOM MI0ocKocThio  Z =0,

AIAHAPOM X =1— Yy’ ¥ maockocTeio 2x—2 =0,

5. BBIYMCINTE KPUBOJIMHENHBIA MHTErpal .[ (X2 + yz)dx+ xydy Bmons kpusoii |,
|

sajaHHOM ypasHernem Y = € ot Touxu A (02) no B (1; e).
6. Beruucauth paboTy CHIIBI F= (2x — Y)T+ (x —2y)J 1pu nepeMeleHun
Xx=2t-1

y=t? 41 ot Touku A(-1;1)

TOYKH BAOJIb JIMHHH, SaI[aHHOﬁ mapaMEeTpUiICCKHU {

no touku B(1;2).
7. Hcmone3yst ¢opmyny I'pruHa, BBIYHCIUTH ff (2xy—y)dx+x°dy, rme ¢ -

c
2

x
3aMKHYTBIM KOHTYp, 0Opa3oBaHHBIA rpadukamMu (QYHKOMH Y :T_l’

2

X
y=2- PR O06x0/1 KOHTYpa OCYIIECTBIISETCS TPOTUB YACOBOM CTPEIIKU.

8. Jlokaszarh, 4TO WHTErpaj HE 3aBUCHT OT (OPMBI MYTH HHTETPUPOBAHUS U

(2;3)
X
BBIYUCIIUTE €TI0 I In ydx+ (y + Zde .

®1)

Bapuanr 14
1. N3MeHuTh NOpSIAOK HHTETPUPOBAHUS
2 2+ fa-y? 1 5x?
a)  [dy [f(xy)x; 6) Jox [f(xyydy.
0 y -1 —2x
2. Bpruucinth 1BOMHOM MHTErpall
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a) ” sin(x+2y)dxdy, rme obmacte D  orpamuueHa  IpPAMBIMH

X = T y=x, y=-X
3 1 1 y
dxdy
” Xty +9’ eciu D — oOnactb, orpaHuueHHas MOIYOKPYXHOCTBIO

Yy =v9—x> u ockio Ox. ITepeiiTH B TIONAPHYIO CHCTEMY KOOP/IHHAT.
3. C momoImp0 ABOWHOTO WHTErpaja HaWTH TUIOMIAAb OOJAcTH, 3aJaHHOMN
HEPAaBEHCTBAMHU y<x-2, y>x’-5x+6.
4. BpruucnuTh IUom@ans  4yactd  iockoctm Z—2x =0, BeIpe3aHHYIO

o 2
KOOPAHNMHATHOU IIJIOCKOCTBIO z=0mu MUJINHAPOM 2x = y .

5. BblYMCIUTH KPUBOJMHEWHBIA HHTErpall Ixydx+4dy [0 Jyre KpUBOU
()

XZ

y= ~, OT TouKH 4 (0,0) o Touxu B (21).

6. Bbluuciauth paboTy CHIIBI F= 2y2x_2')+ ] Ipyu TNEPEMEIICHUH

MaTepUaIbHOW TOYKHU 10 NPAMOUA AB OT Touku A (0,2) 10 Touku B (1;-1).
Ucnions3yss dopmyny ['puHa, BBMHUCIUTE KPUBOJUHEWHBIA HMHTETpaI,

2 2
(X+ Y) dx—(y— X) dy, rme | — 3aMKHyTBII KOHTYp, OOPAa30BAHHBINA JTHHUAMH

_'_Q_._\]

2 )
y=2-x°, y=-x.00X01 KOHTypa COBEepIIacTCs MPOTHUB YaCOBOMH CTPEIIKH.
8.

JloKa3aTh, 4TO UHTErPAJ HE 3aBUCUT OT ()OPMBI ITyTH UHTEIPUPOBAHUS U
(3:4)

BBIYUCIIMTH €TO J‘(6xy2 +4x° )dx + (6x2 y +3y? )dy _
(2:3)

Bapuanr 15
1. N3MeHuTh NOpSIAOK HHTETPUPOBAHUS
0 X 1 21y
2 [dx [f(xy)y; ) j & ] Foxy)d,
1 o 1
2
2. Bpruncinth 1BOMHOM MHTETpall

a) H cos(x+2y)dxdy, rme o6macte D OrpaHMYEHa  NPIMBIMU

x:g, y=x=0, 2y-x=0;
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1.

6)

dxdy
_U \/7 rje 00JacTh D 3aaeTcs HEpPaBEHCTBAMHU
X" -y

y=0, y< J3x, x%+ y? <2y . TlepeiiTH B MOIAPHYIO CHCTEMY KOOPMHAT.
C moMoImpl0 JBOWHOTO HWHTETpaja HaWTH IUIONMIANb OOJACTH, 3aJaHHOMN
HEPaBEHCTBAMM x>0, y>x*+2x, x+y<4.
Bbranciuts 00beM Tela, OrPaHHYCHHOTO KOOPMHATHOW TUIOCKOCThI0  Z =0,

Y LWIMHAPAMHU Z =1-—x?, xzyz.

BBIYUCIHTE KPUBOJMHEWHBIH HHTETPA I(X —2y)dx+(@Bx+y)dy, rne z -

KpUBasi, 3aJaHHas mapametpudeckn X =C0St, Y = 2Sint or toukn 4 (10)
1o Touku B(0;2).

S
Boluncnuts pabory cwiabl  F=sinx{— 2y npu IepeMEIEeHHHd TOYKH

B110JTb kKpuBoit ) =COSX ot Touku 4 (0;1) mo Touku B (g; 0).
Hcnonb3ys popmyiy I'puHa, BHIYUCIUTD f (Bx—y)dx+ @y —-x*)dy, rne z —

KOHTYp AABCA ¢ Bepmmnamu A(L1), B(2:1), C(22).

Jlokazarb, 4TO MHTErpajl He 3aBUCUT OT (POPMBI MyTH UHTETPUPOBAHUS WU

1;2)
BBIYHCIIMTE €ro I(ZX —3xy” + 2y)dx + (2X -3x°y + 2y)dy :
(032)

Bapuanr 16
N3MeHnTh OpSIOK HHTETPUPOBAHHS
3 1352
IdXJ (x, y)dy- 6 [dv [y,
0 2y
x-1 3

Bpruucinte 1BOMHOM MHTErpal
21 xy)dxd
(=5 +xy)dxdy, rae o0JacTb D OTpaHUyYCHA MPSMbIMH
X

x=2-y, y=x, x=0;

C0S24/X* +y?
ﬂ \/7 dxdy, rme o6macte D 3amaercs HepaBeHCTBAMH
X“+y

n’ 2 2 2 .
X*+y? > 36’ x°+Y"=7", [lepedTH B MOJIAPHYIO CUCTEMY KOOPIHMHAT.
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3. C momoupl0 JBOWHOrO HHTETpaja HAWTH IUIOIIaJAbh 00JacTH, 3aJaHHOMN
X
HEpaBEHCTBaMH X =1, yZE, xy<2.,

4. BpruucauTh 00bEM Tela OrPaHMYCHHOIO IUIOCKOoCcTAMU Z=2y, Z=0 wu
2 2
UWIMHIPOM YV + X° = 1, JIeKAIIETo BBIIIE MITOCKOCTU Xy .
(2;8)

5. BbruuciauTh KPHUBOJIMHEHHBIH HHTErpa _[(XZ —y? )dx + xydy
(0:0)

IO Iyre KpUBOu Y = x®

6. Bbramcauts paboty cubl  F= x7 — 3y UpH NepeMeleHUH TOUKU BOJb
naomanHo# muaun ABC, coenuustomed Touku A (1;1), B (2;3) u C (3;1).

7. HUcnonw3ys ¢opmyny ['punHa, BBIUMCIUTH KPUBOJUHEHWHBIN HWHTErpaj
j: xp?dx+(xy? +x°)dy, Tme ¢ — B3aMKHYTBIi KOHTYp, OOpa30BAHHBIH
(©)
rpapukamu  QyHKIMHA y=4x—-X°; y=x. OOX0J KOHTYpa COBEpIIAETCS
MIPOTUB YaCOBOM CTPEJIKHU.
8. Jlokazarb, 4TO MHTErpajd HE 3aBUCUT OT (HOPMBI MyTH WHTETPUPOBAHUSA U
GO 1 3y 2y
BBIYHCIIUTH €0 _[ (5 +—)dx——-dy.
(r0) *
Bapuant 17
1. N3MeHuTh MOpsIIOK UHTETPUPOBAHUS
[a [+(x y)d 3
2) I y_[ (X, y)dx. 6) Jax [ f(xy)dy.
0 1—Z 0 ¥ —4x
2
2. Bprunciauth 1BOMHON MHTErpAI
a) ﬂ ycosxdxdy, e 00J1acTh D orpaHuveHa IPAMBIMU
D
ng, y=0, (0< xsg, y 2 0) u rpapukoM QpyHkmuu Y = 2SinX;
0) ”3(16 — y)dxdy, rie 00JacTh D 3amaercs HEPAaBEHCTBAMHU
D

y>1 x?+y?<4.llepediTu B MOJSAPHYIO CUCTEMY KOOP/IMHAT.
3. C momompl JBOWHOrO HHTETpaja HAWTH IUIOMAAb OO0JacTH, 3aJaHHOMU

2 2
HEPaBCHCTBAMM y<2x°, y=2x", y<l1l,
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4. Bprauciuthb 00BeM TCJI1a OI'PaHUYICHHOI'O IIJTOCKOCTAMMU
2

X+2y+z=4, x=0, z=0 uuumagpom y:%_

5. BBIYHCINTD KPUBOJTMHEHHBIH I/IHTel"paJij(X2 —y?)dx+xydy, | — nyra xpuBoii

|

y=X+X* or Touku 4 (1;2) k Touke B(— 1;0).

6. Beruucauts paboTy cuiibl F= (x + y:)i+xy] npu nepeMeleHUH

=1-2t°

TOYKH BJIOJIb KPUBOMW, 3aJJaHHON MapaMeTpUYECKH ypaBHEHUSIMU {); Ct43
ot Touku A(1;3) mo Touku B(-1;4).

7. Ilpumenss bopmymy ['puna, BBIYMCIIUTD

v1-tg(xy) v1-tg(xy) y

§ IV y [dx+ T dy, rme ¢ — 3aMKHyTBIi KOHTYp,

. . 2
oOpazoBanHbIi Tpadukamu ¢ynkiuit Y = X", y=2-X, x = 0. Kouryp
00XO0JIUTCA MPOTUB YaCOBOM CTPEIIKH.

8. JlokaszaTh, YTO HHTErpaj HE 3aBUCHT OT (POPMBEI IIyTH HHTETPUPOBAHUS U
(0;2)
2x H 3y
BBIYHUCIIUTH €0 J.(Ze +y+siny)dx+(e” +x+xcosy)dy
(3,0

Bapuanr 18
1. M3MEHUTD TOPSIOK MHTETPUPOBAHUS
4 2x—x%+1 e Iny
a)  [dx [f(xy)dy 6)  [dv[f(xy)dr,
0 1-2x 1 1y
2. Bprunciauth 1BOMHON MHTErpAI
a) ﬂ (3x — 2)d xdy rIe 00J1acTh D 3a1aeTcs HEpPaBEHCTBAMH
D
y2x?, y>2(x-2)?, y<4;
Y
0) _”; dxdy, rIe 006J1acTh D 3amaercs HEPAaBEHCTBAMHU
D

y>0, y<+Bx, x°+y?<4, x*+)*>1. Tlepeiitu B NONIPHYIO
CHUCTEMY KOOPJMHAT.
3. C moMompl JBOWHOTO HHTETpaja HAWTH ILIOIaJbh OO0JAacTH, 3adaHHOMN

HEpaBEHCTBAMHU y<4, y=22°, y=22"",
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4. BpMUCIUTH MUIOHIAJh YAaCTH MOBEPXHOCTU IWIMHApA Z = X*, OTCeueHHOIT
wiockoctsmMu X+Y =0, y=X, y=1 nexawmei paBee MIOCKOCTH xO1.
(1;%) ydx %2
5. BpunciuTh KpUBOJIMHEWHBIA UHTETPAT _[ 3dy — =~ ; mo xpuBoit Y = —-
©0) X’ 2
6. Bbluuciauth paboTy CHIIBI F= yl+ X ] IpHU NEPEMEIICHUN TOYKU BIOJb
X = 4cost

y = 2sint OT TOUKH A(4;0) no touxu B(—4;0).

BEPXHEU IyTH DJLIUIICA {

7. Ilpumensis ¢opmyny I'puHa, BBIUHUCIUTH KPUBOJWHEHHBIM HHTErpa
2 2 ) )
f —X7ydx+xy“dy, rme ¢ — 3aMKHYTBI KOHTYp, COCTOSIMH U3 rpadukoB
(c)
Gyakmmit  y=1-x; y=x+1 x=1. OO6Xx0oQ KOHTypa COBEpIIACTCSI
IIPOTUB YaCOBOM CTPEJIKHU.

8. JlokaszaTb, YyTO MHTErpajl HE 3aBUCHUT OT (OPMBI IyTH HMHTEPUPOBAHUS W
(3:4)
BBIYHCIIUTD €T0 j(4x3y3 —-3y* - 5)dX+ (3X4y2 —6Xy — 4)dy .
(x2)

Bapuanr 19
1. N3MeHuTh NOpSIAOK UHTETPUPOBAHUS
4 iy 1 J2x
a)  [dy [Tooy)x; 6 Jax [fxydy,
0 %_2 0 _Joxs?
2. Bprunciaute 1BOMHON HHTErpa

a) H (3x—2y)dxdy, rtme ob6macte D 3amaercs  HepaBeHCTBaMHM

y+2x<1l, y>4x*-1, x>0;:

” /<’ +y dxdy,

rie obmacte D  3agmaeTcs  HepaBEeHCTBaMH
x2+y? +2

0)

x>0, x?+y*<2. TlepeliT B MONAPHYIO CHCTEMY KOOD/IHHAT.
3. C momolpl0 JBOWHOTO HHTETpaja HAWTH IUIONaAb OO0JacTH, 3aJaHHOMU
HEpaBEHCTBAMHU y<2Jl-x, y=2+1-x, 0<x<1.
4, BpUHCINTH IUIOMIAAb YACTH IIJIOCKOCTH Z = X, OTCEUYCHHOM IIJIOCKOCTBIO

Z =0 u mumHIpaMu y=x%, y=2-x°
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5. BbuuciIuTh J.(XS - y)dx+ XdY o ngyre mapaGomsr  y=2x-X2,
()

pacrnonokeHHO!W Haja ockio Ox. J[BIWKEHHE cOBepIIaeTcsl MO XOAYy YacOBOM
CTPEJIKH

6. Bouucauts pabory cunsl  F= (2y — x)T+ (2y + x) J npu nepemerieHuu

ToukH 110 mpsamMoit oT Touku A(0;3) go Touku B(1;5).
2
7. Tlpumensis Qopmyny ['puHa, BBIYUCIUTH: §2xydx +(x+y)dy, ¢ —
c

3aMKHYTBI KOHTYp, COCTOSIIMM U3 TrpadukoB GyHKIUN Y = X2, x=y?,
OO0X0/1 KOHTYpa COBEPILACTCS IIPOTUB YACOBOW CTPEIIKHU.

8. Jloka3aTh, 4TO MHTErpaj HE 3aBUCHT OT ITyTH WHTECIPUPOBAHUS U BBIYHUCIIUTH

(2;3) x3

ero I(sz y+y)dx+ 2\N+X dy

(3,0)

Bapuanr 20
1. V3MEHHUTD MOPSIOK HHTETPUPOBAHHMS
5 4x—x? 1 1-y?
2 | dv [ f(xy)dy; 6) [dv [f(xy)dx,
0 —-X 0 y271
2. BeruncinTh 1BOMHOM MHTErpa
a) ” (1— y)dxdy, rie 00J1acTh D 3ajaercs HEpaBEHCTBAMM
D
xZ
y=>x-—2, ySZ—?, x>0:
ZAel dxdy
0) , rae  obmacthb D  3amaercs  HepaBeHCTBaMU
D

2 2 o
y< \/§x, x°+Yy° <1. IlepeliTi B HOJSAPHYIO CUCTEMY KOOPIMHAT.
3. C moMoIipl0 IBOMHOrO MHTErpaia HaWTH IJIonaas 00J1acTh, OrpaHuYECHHON

X : T
rpadukamu QyHKIU y=Sln§, y =sinx, OSXSE'

x
4. BblUUCINTL 00BEM TEJa, OTPAHMYEHHOIO IUIOCKOCTAMU Y =2X, y = > z=0

2 2
Y IUWIMHAPOM )V + 2~ = 1, nexarero B IIEPBOM OKTAHTE.
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1.

6)

3.

2 9 o
Boruucinuts IZXde—X dy, | — myra xpuBOM, 3aJaHHON MApaMETPUYECKH
|

x=1-2t

12, oy OT TOUKH A(1;0) no Touku B(-1;3).
y=t>+

ypaBHEHUSIMU {

= = 2 5
Beruuciute padoty cuibl F= x,/yl+e* J npu nepemMeiieHur TOYKU

BHOJb uHEE Y = 2x° +1 o1 ToukH A(0;1) mo Touku B(1;3).

[Mpumensiss  ¢opmyny ['puHa, BBIUMCAUTG KPUBOJIWHEHHBIA WHTETpal

X

. €
X
ffe -arcsinydx+ T X dY rpe ¢ — samkHYTBIi KOHTYP, cocTosmil
c \/1— y
3 rpadukoB GyHKUEE ¥ =X; =X —2X. O6X01 KOHTYypa COBEpPIIACTCS
IIPOTHUB YaCOBOM CTPEIIKH.

Jloka3aTh, 4TO MHTCrpajl HE 3aBHCUT OT (1)0pr1 IYyTU HUHTCTPUPOBAHUS U
(L:2)

BBIYHUCIIATE €0 '[3X2 yZdx+ (2x3 y+ y)dy .
(0:1)

Bapuanr 21
W3MeHHUTDb MOPSAI0K HHTETPUPOBAHHUS
4 X 4 6-y
Jax[ £, )y, o) [dy [fxy)dx.
11 0 2-Jay

X

Bprunciaute 1BOMHON MHTErpAI

” (2y + 1)d Xdy, rme obmacte D 3amaercs  HepaBeHCTBaMH
D

dxdy
” >, ., TIme obmacte D  3amaerca  HepaBeHCTBaMHU
D 24X +y°+1
2 2 o

¥=0, x"+Yy® <1 Ilepeiitn B NONAPHYIO CUCTEMY KOOPHMHAT.

C mnomomipl0 ABOWHOTO WHTErpajia HaWTU IUIOMIAAb 0O0JIaCTH, 3aJaHHOU
2 2

HepaBencTBamu x = y° =1, 1-y° >ux
Beruucnute 00beM Tea, OrpaHUYEHHOTO KOOPJIWHATHBIMHU IIJIOCKOCTSMHU
x=0, y=0, z=0, rmmockoctero x+2y=1 wu mnapaGomoumom

27 =8-x*-y>.
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5. BbIUKCINTh KPUBOJMHEHHBIA HHTErPaj I(Zx ‘- XJ/)dX_ (3Xy+ y’? )dy 110
AB

npsimoid, coeaunstomieit toukn A4(0;2) u B(1;-1).
6. Bpruucauth paboTy CHIIbI F= By — 2x)T+ (x + 2y) J npu nepemeniennn
TOYKH BJIOJIb Ay Mapaboisl y = 5x —2x* +1 ot Touxu 4(0;1) no B(1;4).
7. Ilpumenss popmyny ['puna, BEIUUCIUTD if(zx —1)dy — (x — 2y)dx o
(©)
3aMKHYTOMY KOHTYpPY, OOpa30BaHHOMY TpauKamMu KpPUBBIX, 3aJaHHBIX
ypaBHeHHsIME ¥ =2x—x>; »=0. O6X01 KOHTypa COBEPIIACTCS MPOTHB

YaCOBOW CTPEJIKH

8. JlokazaTp, 4TO WHTErpaj HE 3aBUCUT OT (HOPMBI IyTH WHTETPUPOBAHUSA U
@4) W
BBIYHCIIUTH €ro I (2e*y +3x%,/y + y)dx + (2e”
2,y

(0.0)

Bapuanr 22
1. N3MeHUTH IOPSAIOK MHTETPUPOBAHUS
1-x 3 \/ﬂ
2) jdx [ £(xy)dy; o) [Jdy [f(xyyx,
J1-x2 0 4
2. Bprunciauth 1BOMHON MHTErpAI
a) H x 2 ydxdy, riae 00JacThb D 3amaeTcs HEpaBEHCTBAMH

y<x, yZ\/;, 1<x<4.

0) J.J. (x+y)dxdy, rme obmacte D  3agmaeTrcs  HepaBeHCTBaMM

x>+/3, x?+y? <4 IlepeiiTy B MONAPHYIO CHCTEMY KOOPIMHAT.
3. C moMolpl0 JBOWHOTO HHTETpaja HAWTH IUIOIMaJbh 00JacTH, 3aJaHHOMN
HEpPABEHCTBAMU y<4x-x°, y-x+4>0,.
4, BbIYHCIIMTD [UIOIAIb YACTU HOBEPXHOCTH WITHHApa 2° + y° =1, nexaueit
B IIEPBOM OKTaHTE, BBIpe3aHHyIo miockoctsimu x =0, z2=0, y=ux,

5. BpuMCINTH KPUBOJIMHEHWHBIA HHTErpall IZXdX—(X+ 2y)dy BJIOJIb JIOMAHOU
0]
nuHuM, coenuustonien Touku A(—1;0), B(0;2), C(2;0).

= x+1 - y+1 -
6. Beruucnouth paboty cunel F=——1+=—-] T0pu MNEepeMEUICHUH TOYKHU
y

BIOJIb KpuBOid VY = X  oT TouKH A(1;1) no Touxu B(2;8).
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0)

3.

[Tpumensist dopmyny ['puHa, BBIYUCIHUTH f (3x—y)dx+(3y +x)dy, rme ¢ —
()

3aMKHYTBIN KOHTYD, 0o0pa3oBaHHBIN rpadukamu byHKIMHA

y=4— X2, x4+ y=2. OO0xol KOHTypa COBEpIIAcTCSs NPOTHB YaCOBOM

CTPEJIKHU.
Jlokazath, 4TO HMHTETpPAJ HE 3aBUCUT OT (HDOPMBI IyTH HHTETPUPOBAHUS M
(0:3) y y
2x\l—e e
BBIYUCIIUTE €T0 _[ (—Z)dx+( > +ljdy :
(2;0) (1+ X2) 1+X
Bapuanr 23
N3MeHnTh IOPSAIOK MHTETPUPOBAHUS
1 e 1 2-x
Jdv | f(x ), 6 Jdx [fxy)y.
0 0 0 X

Bpranciauth 1BOMHON MHTErpAIT

_” (2x+3)dxdy, rme obmacte D  3amaercas  HepaBeHCTBAMH
D

2

nyT—l, y+x<2,

2 2
jjv2+x +y°dxdy  rpe o6macts D sajmaercs  HepaBeHCTBamu
D

2,2 .
y=-X, x"+Yy° <2 TlepeliTu B IOISAPHYIO CUCTEMY KOOPAUHAT.
C moMomibio JBOMHOTO MHTETpaia HAUTH IUIONIalb 00JIaCTH, OTPaHUYEHHOM
. T T
rpadukamMu QyHKIHMI Yy =COSx; y =X _? 0<x< >
Boluncnuth 00beM Tena, OrPaHUYEHHOTO KOOPJAWHATHBIMHM IJIOCKOCTSMHU

x=0, z=0, uumagpoM X =1-Yy® ¥ IWIOCKOCTBIO 2X+Z=2.

N 2 .
BBIUMCIATE KPUBOJMHEHWHBIM HMHTETPA I(Xy—l)dx+x ydy no xpusoit |:
|

4x+Yy? =4 or touxu A(1;0) 10 Touku B(0;2).

Bomuciuts paGoty cunst  F= 2xy T+ (3x — 2y) ] npu mnepememeHun
X=-2t+1

) OT TOYKH
y=t

TOYKHW BAOJIb JIWMHHH, SajlaHHOfI napaMCTpUuiCCKU {

A(-1;1) no rouxu B(1;0).
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7.

0)

Wcnons3yss  dopmyny ['puHa, BBIYHUCIHTH f(xz - y)dx+ xdy  proms
()

X
3aMKHYTOTO KOHTYpa, OOpa3OBaHHOTO NHHUAMH X =Y’ m Y = 5 O6xo01

KOHTYpa OCYILECTBIISIETCSA IPOTUB YaCOBOU CTPEIIKHU.
Jloka3aTh, YTO MHTErpaj HE 3aBUCUT OT (HOPMBI MYyTH WHTETPUPOBAHUS U

(3:5) 2
1 3 2
BBIYHCIIUTD €r0 I (—2 + Lzljdx - —Z dy,
o)\ X X X

Bapuant 24
N3MeHuTh OpAI0K MHTETPUPOBAHUS
erl-y 1 5-x?
a) de [ £ y)dx. o) [dx [f(xydy.
1 Iny 0 2x
Bpruuciauth 1BOMHOM MHTETrpAIL
H cos(x+y)dxdy, rme  obmactb D  orpaHumueHa  TPSIMBIMH
T
=—, =X, = 2 "
X 2 Yy=XxX y=ex,
_U dxdy, et D —  oOmacte 3amaHa  HEPAaBEHCTBAMM
D 9++/x° + y

x* + y <4, y2=x.IlepeiiTu B NOIAPHYIO CUCTEMY KOOPIUHAT.

C momompl0 ABOMHOTO HWHTErpajia HaWTH IUIOMAAb 0O0JIaCTH, 3aJIaHHOM
HEPaBEHCTBAMM y=x—-2, y<x’+x-6.

BbluucinTe  IIOMIAAh  YACTH  IUIOCKOCTH  Z+X=1, BBIpE3aHHYIO

. 2
KOOPJAWHATHOU INIOCKOCTBIO Z = Owm HUIMHAPOM X = ) .

BpuncanuTh KpUBOJMHEWHBIM HHTETPAIL _fxydx+4dy 10 Jyre KpHUBOU
)

2

X
y= =, OT TouKH A(0;0) o Touku B (2;1).
Beraucinte paboTy CHITBI F=yx~ 27 j Opd HepeMelieHHH

MaTepuaIbHOU TOYKHU IO MPSAMOK 4B OT TOUKU A(O,—3) no Touku B(1;-1).
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7. I/Icnonwyﬂ dbopmyny ['puHa, BBIYUCIAUTH KPUBOJWHEHHBIN HWHTErpal,

if X+ y y X) dy, rme | — 3aMKHyTBII KOHTYp, OOpa30BAHHBIA JTHHUAMH
|

2 o
y=2-x", y=x.00x01 KOHTypa COBEpIIAETCS IPOTUB YACOBOW CTPEJIKH.

8. Jlokazatb, 4TO MHTErpaJl HE 3aBUCHUT OT ()OPMBI ITyTH UHTECTPUPOBAHUS U
(3:4)

+4)?
BBIYUCIIUTH €0 I y(X + 4)dX + (% +3y° jdy :
(2:0)

Bapuanr 25
1. N3MeHUTh MOpSIOK UHTETPUPOBAHUS
4—x 1 1y
2) Idx_[ f(x,y)dy- 6) Idy ff(X,Y)dX.
3" 0 %1
2. Bpruncimth 1BOMHOM MHTETpal
a) H (cosx+x)dxdy,  rme  obmacth D  orpanudyeHa  HpsSIMBIMHU

x=mn, y—-x=0, 2y+x=0;

5) ”- ydxdy,

rac 001acTh D 3aJacCTCA HCPAaBCHCTBAMU

y<x, x°+Yy?<2x.IlepeiiTu B MOTAPHYIO CHCTEMY KOOPIMHAT.
3. C moMmompl0 JABOMHOTO WHTErpajla HAWTH ITUIONIaAbh OOJIACTH, 3aJaHHOU
HEPaBEHCTBAMM y>x*+2x, x+y<0,
4. BeaucIuTh 00BEM Tela, OTPAHUYEHHOrO IIOCKOCTRI0 Z =0, U nummHapamMu
z=1-y%, x=)"°.

5. BBIUKCINTE KPUBOJMHEHHBIA WHTErpal f(x—Zy)dx+(3x+ y)dy, rne Z -

KpHBasi, 3aJaHHas mapameTpuueckn X =COst, Y = 2Sint or touku 4 (10)
110 Touku B(0;2).

= . - -
6. Boruucnuth paboty cunbl F=sinxi—2yj npu mnepeMenieHud  TOYKHU

BJI0JIb KpUBOM ¥ =COSX ot Touku A(0;1) 10 Touku B(g; 0).

7. Ucnonp3ys  ¢opmyny I'puHa, BBIYUCIUTH §(3x — y)dx+ (3y — x*)dy,
r]Ie Z — 3aMKHYThIH KOHTYp coenunstormii Touku A(1;1), B(2;1), C(2;2).
8. JlokaszaTh, 4TO MHTErpaj HE 3aBUCHUT OT (HOPMbI MYTH HHTETPUPOBAHUSA U

ey (% * 53) e+ (3 + 555) dy.

BBIYHMCJIIMTB €TI0
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Bapuanr 26

N3MeHnTh NOPAIOK UHTETPUPOBAHUS
1

2 X—1 2 Iny

Jox [ £ (x y)dy: 6)  Jdv [feoy)dr,

3 x1 1 —ny

2

Bprauciauth 1BOMHON MHTErpAIT

ﬂ (1—x)dxdy, rae 00J1aCTh D OrpaHuyeHa KPUBLIMH

D

xX=2-y, y=x2, x=0;

sin2,/x* +y?
J] \/ﬁ dxdy, rtme o6macte D 3amaercs HepaBeHCTBAMU
X +y
2

D

2 2 2 2 2 .
X +y 23, X" +Yy"=n" [lepeiTr B MOJIAPHYIO CHCTEMY KOOPIUHAT.
C nomomipl0 ABOWHOTO MHTErpajia HaWTU IUIOMIAAb O0O0JIaCTH, 3aJlaHHOU
X
HEpPaBEHCTBaMU y < 2x, yZE’ xy<2,

BBIUHCIUTS 00BeM Tena, OrPaHUYEHHOT'O IJIOCKOCTAMH
2
z+x=1 x=0, z=0 uuumugpom y =1-X",

BpIUMCINTh KPUBOJIMHEUHBIN UHTETpajl J. (2x+y)dx—(x—2y)dy, rme | — myra
|

simanica X =3C0St, Y =2sint or Touku 4 (3;0) no Touku B (0;2).

Borunciauth paboty cunbl F= 2xT+ 3y )] 0Opud  TEpPEMENIEHHH  TOUKH
BI0J1b JToMaHo auann ABC, coequnsiomieit Touku A(1;1), B(2;3) u C (3;1).
Ucnonb3yst  dopmyny ['puna, BBIUMCIANTH KPUBOJWHEHWHBINM WHTErpaj
2 2 o 9
§ 2xdx+(xy" =x")dy, rme ¢ — 3aMKHYTBIi KOHTYp, 0Opa3OBaHHBIH
C)
rpapukamMu  QyHKIMHA y=2x-X°; y=0. OO6X0# KOHTypa COBEpIIAETCS
IPOTUB YaCOBOMW CTPEJIKHU.
Jlokazath, 4YTO WHTETpajd HE 3aBUCUT OT (POPMBI IyTH HHTETPUPOBAHHS WU
(5:3)
BBIYUCIIUTD €TI0 I yxe dx + (X —1)exdy :
(0:2)
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Bapuanr 27

1.  VI3MeHHUTH NOPSIOK MHTETPUPOBAHHUS
0 y+1 2,5 %
a)  [dy [f(xy)x; 6)  Jdx [f(xy)dy,
-1 _\/? 0 x2-2x
2. Bprauciauth 1BOMHOM MHTErpAIT
a) ” ysinxdxdy e 00J1acTh D OrpaHHYCHA PSMBIMU
D
T
x=0, y=0, (OSXSE, Yy >0) urpaduxom GpyHkmu Y = 2C0OSX

0) _U 3(x+y)dxdy, rme  obmactre D  3amaerca  HepaBEeHCTBAMHU
D

y<1, x*+y?<2.IlepefiTn B ONAPHYIO CUCTEMY KOOPIHHAT.
3. C moMompi0 JBOMHOTO HMHTETpayia HAaWTH IUIOMIAAbh OOJACTH, 3aJaHHOU
HEpPaBEHCTBAMU y<2-x%, y=x°,
4. Bpruucinuth o0BeM Tena OTPaHUYECHHOTO IJIOCKOCTAMH

z=0, X+ Yy+3z=3uummuaapom y=2x>,

5. BbIUKCINTG KPUBOJIMHEHHBIM HMHTErpa j (2x* —xy)dx—y*dy, | — nyra
|

kpuBoii Y = X° +x+1 or rouxu 4 (0;1) k Touxe B (1;3).
6. Bsraucauts pabory cunst F= (x — y2)T+3yj] npu HepeEMEICHUH
x =t?
TOYKH BJIOJIb KPUBOM, 3aJaHHOW IapaMETPUUYECKH YPABHEHUSIMU y=t+3’

ot ToukH 4 (0;3) g0 Touku B (1;4).

7. Tlpumensis bopmymy ['puna, BBIYUCIIUTD
J1+ctg(xy) J1+ctg(xy)
i*; V. y dX+Td , TIHe C — 3aMKHYTBIH KOHTYD,

. . 2
obpasoBanHbIi rpadukamu  ¢yrkmmii Y = X°, y=4, X=0. Konryp
00XO0JIUTCA MPOTUB YaCOBOM CTPEIIKH.
8. JlokazaTb, 4TO MHTErpaj He 3aBUCUT OT ()OPMBbI MYyTH WHTETPUPOBAHUSA U
(L:2)

» e*
BBIYUCIIUTD €TI0 I (e Iny+ ZX)dX + 7 dy,
(0:1)
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Bapuanr 28

1.  V3MeHUTH MOPAAOK HHTETPUPOBAHUS

1 2(x+1) e y-1
) Jdx [f(xy)dy 6)  |dv [f(xy)dx,

2 —In

0 = 1 Iny
2. Bprauciauth 1BOMHON MHTErpAIT
a) H (x —2)dxdy, rie 00nacTb D 3a1aeTcs HEPaBEHCTBAMHU

D
y<2x—x°, y= % :

X
0) —=—————=40dxdy, rme obOmacte D 3amaercs HepaBeHCTBaMH
jojy\/xzwz

2 2 o
vyl x4y <2y.IllepeiTn B MOJSAPHYIO CHCTEMY KOOPIUHAT.
3. C momoImp0 JABOWHOTO HWHTErpaja HaWTH TUIOMIAAb OOJAcTH, 3aJaHHOMN
+4
HEPAaBEHCTBAMH X > y2 -2y+2, x< rr=
2 o
4, BpUCIUTH TUIOMIAL YAaCTH IMOBEPXHOCTH IWIUHApa Z = X°, OTCEUYCHHOM
miockoctsamu X+Y=0, y=X, x=1, x>0

5. BbluucnuTh KpUBOIMHEIHBIN HHTETPa jydx"‘ dY, rae | — ayra UMKIIOUIbI:
|

X=t-sint, y=1-cost (OStSﬂ').

6. Berumcmurs paboty cunsl  F= y?l —x%] npum TepEMEILEHUN
MaTepUalbHOW TOYKH MO MpsAMOH, coenuHsitouieil Touky A(1;0) u Touky
B (1;1).

7. Ilpumensis Qopmyny ['puHa, BBIUHUCIUTH: KPHUBOJWHEWHBIA HWHTErpaj

- 2 o o

§(S|n X+ Y)dx +(cosy + x)dy , e C — 3aMKHYTBIA KOHTYpP, COCTOSIIMIA 13
C
rpapuxkoB  ¢yskmmii  y=1-x; y=x+1 x=1_ OO6xox KoHTYypa
COBEpUIAETCS MPOTUB YACOBOW CTPEIKH.

8. Jlokaszarb, 4TO WMHTErpas He 3aBUCUT OT (OPMBI MYTH HHTETPUPOBAHUS U

(5]
BEIYHMCIITE €I0 jcosxcos ydx—sin y(sinx —cosy)dy .
(0:0)
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Bapuanr 29

1.  V3MeHUTH MOPAAOK HHTETPUPOBAHUS
y+4
2,5 2 4 3-x
o [y [fy)dx. o) [ax [ f(xy)dy,
0 y2-2y+2 0 2Jx
2. Bpruuciuth 1BOMHOM MHTErPa
a) H (1—2y)dxdy, rie 001acTb D 3a/aeTcs HEPABEHCTBAMM
D
y<2-x%, y=x, y>—x;
0) ” Yx*+y*dxdy, rme  obmacte D  3amaercsi  HepaBEHCTBAMH
D
X2y, X o y2 <1.Tlepeiitu B monsApHYIO CUCTEMY KOOPIHHAT.
3. C mnoMompl0 JBOWHOTO HMHTErpajia HAWTH ILIONIaah 00JacTH, 3aJaHHOU
HEepaBEeHCTBAMH y<2Jl+x, y=>2+1+x, -1<x<0.
4. BBIYMCIUTH IUIONIAb YAaCTH IUIOCKOCTH Z =), OTCEYCHHOHW IJIOCKOCTHIO
z =0 u uuIMHIpaMH x=y%, x=2-y°
5. Beruucauts j(x+ y-1dx+(2x-y)dy mo ayre mapabomsr ¥ =2x—x°+3,
C
pacrosokeHHou Haja ocbto Ox. [[BM>KeHUE cOBepIIaeTcs MO XOAY 4YacOBOM
CTPEJIKH
6. Bbramcauts pabory cunbl F= (y —x)T+ (y +x)J npu  mepeMelieHnn
touku 10 npsimoii ot Touku A (0;0,5) mo Touku B (1;2).
7. llpumenss ¢opmyny ['puHa, BBIYHCIUTE: if(l_xy)dXJr (x+ Y)Zdy, c —
c
3aMKHYTBIN KOHTYD, COCTOSIIINI u3 rpadukoB byHKIMA
y=x*, X+y=2 x=0.
8. JlokaszaTh, 4TO MHTErpa HE 3aBUCUT OT IIyTH WHTETPUPOBAHUS U BHIYMCIUTH
)
ero I(2c0s2x+ yz)dx+ (2xy +5)dy |
(0;0)
Bapuanr 30
1.  V3MeHUTH MOPAAOK HHTETPUPOBAHUS
2
1 X 2 ;
a  Jdx [ fooy)dy; 6) Jdvffxy)dr,
-2 xP42x-2 10
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2.
a)

0)

Bpruuciuth 1BOMHOM MHTErPa

_U (X - 2)dxdy, rue 00J1aCTh D 3a1aercs HEPaBEHCTBAMHU
D

y=1-x*, y<l+x® 0<x<I:

—(x*+y%)
He Y dXdY, rae 00J1acTh D 3a7aeTcs HEpPaBEHCTBAMHU
D

2 \,2 .
y=—/3x, x°+Yy° <1 Ilepeiitu B MOIIPHYIO CHCTEMY KOOPIHHAT.

3. C nmomouipio ABOWHOTO MHTETpajia HANTH IJIOMAAb 00JIacTH, OTPAaHUYECHHON

T
rpadukaMu GyHKIMiT Y = C0S2X, y=cosX, 0<x< >

Bpranciautp o0BeM Tena, OI'PaHUYEHHOTO IUIOCKOCTSIMHU
_X -0 -0 2 2
y—z’ X=U, 2=0 ypqumuagpom Y +2° =1,
Bpranciautp J.ZXde— x*dy , | — nyra xpuBOH, 3amaHHON MapaMEeTPHUUCCKU
|
x=2-t

ypaBHEHUSIMU ot Touku 4(2;0) no Touku B(1;3).

y=t>+2t
1
x2+3

Boruuciuts padory cunst F= (2x + )T + ] TIpH nepeMeNIeHHU TOYKH

roab uaan Y = 2x° —1 ot Touku A(0;-1) mo Touxu B(1;1).
[lpumensis  popmyny I'puHa, BBIYHCIUTH KPUBOJUHEWHBIA WHTErpaj

€
X 2
fe I ydx"‘[—y +X jd)’, rJI€ ¢ — 3aMKHYTBI KOHTYpP, COCTOSIIMI H3
C

rpagukoB QyHKIMHA y=X; y=X—X". O6X01 KOHTypa COBEPUIACTCS IIPOTHB
YaCOBOM CTPEJKHU.
Jlokaszatb, 4TO MHTErpajg He 3aBUCUT OT (POPMBI MyTH UHTETPUPOBAHUS U
&2)
2 3 3 2
BEIYKCIIATE €I0 I (3yx +y +10X)1X+(x + 3xy —3)dy.
(0:1)
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PACUETHASA PABOTA 5. DJIEMEHTBI AJITEBPbI: BEKTOPBI.
AHAJIMTUYECKASA TEOMETPUSA. MATPULIBI

IIpumepHbIii BApHMAHT pacyeTHOM padoThI ¢ peleHueM

1. Pemuth cuctemy ypaBHeHu# MeTojoM Kpamepa
5x + 6y +6z =284
4Xx +y +4z =45
6X + 6y + 7z = 94,

2. M306pa3surh KOPHH 6 CTENEHU U3 —2 HA KOMIUIEKCHOM IIIOCKOCTH.
3. TIlposeputb, uto Bektopsl d= 5 4,4 ,b=6,16,C= 4 4,7
00pa3yroT 6a3uc U pa3ioKUTh BEKTOP d = (76; 45; 82) no sTOMY Oaszucy.

4. HaﬁTH O6’b€M HI/IpaMI/I,Z[BI, CCJIIM H3BCCTHBI KOOp,ZIHHaTI:I cC BGpIHI/IH
A2-1-1,B-4-6-5,C546,D -5-4-6.

5. Manbl  Bepmmubl  Tpeyronbhnka A 6,-5,B 0,-1,C 6;15. Haiitu

KOOpAWHATEI TOYKH IepeceueHns BEICOTEI CH U MeauaHel BM .
6. IlpuBecTn ypaBHEHHE KPHUBOW BTOPOTO TMOPSAKAa K KAHOHUYECKOMY BHUIY U
IIOCTPOUTE €€:.

25x* —36y* +100x - 72y —836 =0,

7. Bemmonuuts neiicteus A-(B—-C)™'-D, rue

9 11 5 4 5 -1 -4 2
a=|t !t ?lelo 3 alc|ls 2 s D=[-3 -1|
76 2] ’ ’
11 1 13 5 5 6 -8 -1
8. Pemuths MaTpuuHoe ypaBHenue X -A=B, rne

4 5 5 27 4 29
A=13 -1 3| B=|42 31 49
5 5 6 -5 2 -5

9. UccnenoBaB cucteMy Ha COBMECTHOCTh, HAMTH €€ o0lee perieHue MeTo0M
X, +6X, —9%X; — X, =15

4X, + 24X, —21x, + X, =61

X, +6X, + 4X, —6X, = 46.

l'aycca
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10. Haiitu coOCTBEHHbIE 3HAUEHUS, COOCTBEHHbIE M MPUCOEANHEHHBIE BEKTOPbI
MaTpUllbl JHHEWHOTO omeparopa. Haiitm Bua 3Toil MaTpuubl B 6asuce u3s

3 4 4
COOCTBEHHBIX M IPUCOCAMHEHHBIX BEKTOPOB A = -1 5 1],
0O 2 6
Pemienune
1. Haiinem onpeaenuTeb MaTPHUIIbI CUCTEMBI:
5 6 6
A={4 1 4/=35+144+144-36-120-168=-1
6 6 7

OH oTnIWYeH OT HyJd, CJICAOBATEIbHO, CHUCTEMa HMMEET CAMHCTBEHHOE
pemenne. [[nsg ero HaxoxaeHuss mMerogoM Kpamepa, BEIYHCIAM OMpPEICITUTEIH
A,, Ay, A,, monyyaromuecss U3 A 3aMEHOW COOTBETCTBYIOIIETO CTOJOIA Ha
cToJi0el] cBOOOHBIX uieHOB. Torna x,y, Z mojgydaem CieayromuM oopa3om:

A A
x=22 y=2. =%
A A A
84 6 6 A
A= (45 1 4| =588+ 1620+ 2256 — 564 — 2016 — 1890 = —6; x = — = 6;
A
94 6 7
5 84 6 A
Ay=1(4 45 4[=1575+ 2256+ 2016 — 1620 — 1880 — 2352 = —5; y=Ky=5;
6 94 7
5 6 84 A
A,=14 1 45| =470+ 2016 + 1620 — 504 — 1350 — 2256 = —4; z = — = 4;
6 6 04 A

Omeem: X=6, y=95, z=4.

2. llpencraBuM umciio —2 Kak KOMIUICKCHOE B aireOpandeckoi hopMe 3aIucH,
T.e. B BUAe Z=a+D-1. Momyunm —2=-2+0i. Takum obpazom a=-2, b=0.
[locne wdero mepeBemeM €ro B TPUTOHOMETPHUECKYIO (opmy zZ=r1-
cosp=alr=-1
sinp=b/r=0

(cosg + i sing): rae r=+a’+b’ :\/(—2)2+02 =2, { ,T. €. Q=TT.

Torna z = 2(cosm + i sinm). Ucnonb3yem dopmyiy asst kKopHeir N crenenu u3
KOMILJIEKCHOTO yucia z B TPUTOHOMETPHUUYECKON dopme:

Nz = W(cos p+amk + +isin (pfnk), rne n =6, k=0,1..,n-1.

n

Homyaaem V-2 = V2 (Cos (p+62nk + +i sin (p+:nk), rae k=0,1,2,3,4,5.
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Tpu k =0: E/zzxﬁ/f(cos(ﬂ/6)+isin(7r/6)):9/§(§+%)_

Tpu k=1: -2 = §/2(cos(rr 1 2)+isin(x 1 2)) = 2(0+i)=¥2i .
B
2 2

Tpu k =3: ¥-2 =2(cos(77 /6)+isin(7x /6))=\6/§(—§—i§)_

Tpu k =2: ¥~2 =%/2(cos(57 1 6)+isin(57 16))= ¥/ 2(-

Tpu k =4: §=2 =82 (cos(37 / 2) +isin(3z / 2))=2(0-i)=-Y 2.

Mpu k =5: @:%(cos(mm)min(m/6)):%(ﬁ—‘5)_

2
Omeem:
Yt k=1
-
z3(k=12) 4 - “h\ z,(k =0)
4 D A I_I El\l"i ‘-T
z.(k=3) = 1 x" z(k=15)
4
z5(k=4)

3. Bektopsl @, b u ¢ o6pasyior 6asmc B mpoctpanctBe R’ B ciyuae mx
JUHEWHOW  HE3aBUCUMOCTH. BEKTOpbl  JIMHEMHO  HE3aBUCHMBI,  €CIIH
OIPEJENNTEINb, COCTABICHHBIA U3 UX KOOPAMHAT, OTJIUMYEH OT HyJsd. lIpoBepum
3TO YCIIOBHE:

5 6 4

14 |44 |41
4 1 4=5/ _|-6 +4. =5.(-17)-6-12+4-20=—-77 0
ss o 87 a7 e

CrieoBaTeNibHO, BEKTOPHI 4, b, ¢ 00pasyroT 6asuc. ByaeM HMcKaTh pasiioskeHHE

BEKTOpa d mo 0a3ucy B BEKTOPHOM BHJIC d =xa+yb +z¢. Pacrucas mo
KOOpPJAMHATAM, IMOJIYyYUM CUCTEMY

5X+6y+4z=76

Ax+y+4z=45

4Xx+6y+72=82.
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PemuB cucTeMy Kak B 3a1aHuu 1, nonyuum: X=6, y=5, z=4,

Omeem: d =6a+5b +4C

4, OObeM mupamMuabl YUCICHHO PAaBEH OJHOM IIECTOM MOy CMEIIaHHOTO
MIPOM3BENICHUS ITUX TPEX BEKTOPOB, HA KOTOPHIX OHA MOCTPOEHA M BBIXOIAIINX
M3 OAHOM TOouku. Haliiem KoopJMHAThl BEKTOPOB, BBIXOJSAIIUX M3 TOYKH A:
AB = (-6;-5;-4) , A—Cf=(3; 5,7), ﬁz(—7;—3; -5). CMemaHHoOe TPOU3BEICHUE
BEKTOPOB, 3aJIaHHBIX KOOpPJIWHATAMHM, MOKHO BBIYUCIUTH KakK OIPEIACIUTEIIb
MAaTpHIIbl, CTOPOKH KOTOPOU MPECTABIISIFOT KOOPAUHATHI BEKTOPOB. Toraa

1 7 s !
V:g|(ﬁi,ﬁf,ﬁ)|=g| 3 5 7 |:g|90|:15-
-7 -3 -5

Omeem: 15.

5. VYpaBHeHue npsaMoii, mpoxoasineii yepes ase Touku (X3 Y,) u (X,;Y,), umeer

X — - _
5 _Y7h Haiinem ypaBHEHHE IpsAMON AB: X=6_y+5
=% Y= % 0-6 -1+5

y:—éx—l. Ee yrnoBoii koddpdunuent k =-2/3. Torma 1o yCIOBHIO

BU]I WIN

NEPHEHANKYIIPHOCTH JIBYX MPSMBIX YIJIOBOM K03 duiineHt npsimoid CH Oyner

k,=-1/k,=3/2, a ypaBHeHue npsmMou CH : y:gx+b. IlogcraBum B HeEro

KOOpAWHATEI TOYKU C. 15:%6+b, n HaxoguM b=6. Ilomyunnu ypaBHEeHUE

. 3 .
npssmort CH: 'y = 3 X+ 6. Haiinem koopauHaTel TOYKH M Kak CepelluHbI OTpE3Ka

AC: M(6;6; _5;15), T.e. M(6; 5). CocraBum ypauenue mnpsmoii BM :
x-0 y+1

6.0 5ip M y=X-1. KoopauHatel TOYKM mnepecedyeHusi BbICOTHl CH u
- +

meanansl BM Haxonuwm, pemiast cucremy:
{y = x+6 x =—14
y=x—-1 y=-15"
Omeem.: BoicoTa CM (3X—-2y+12=0) u wmemmana BM (X-—Yy-1=0)
nepecekarorcs B Touke (—14; —15).

ITomyuum {
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6. CrpynnupyeM ciiaraeMble, coJiepKalliie TOJIbKO X, U cllaraeMble, COJIepKalliue
TOJIBKO V. 25(x* +4x) —36(y* +2y)-836 =0. J[omoaHIM BBIp@XEHHUS B CKOOKax
JI0 TOJHBIX KBaJIpaTOB:
25(x* +4x+4-4)-36(y* +2y+1-1)—-836=0,
25((x+2)* -4)-36((y +1)* -1)-836 =0,
25(x +2)* —36(y +1)*> =900

Paznenum o6e yactu ypaBHeHus Ha 900:

(x+2)* (y+1)?* _

36 25

CremaeM 3aMeHy ITIEPEMEHHBIX:

"2 2
()?ig _()2/1—'2 =1,rge X' =X+2, y=y+1,

HonyquHoe YPaBHCHHUC ABJIACTCA KAHOHHWYCCKHM YPAaBHCHHUCM FHH€p6OHBI C

1

MOJYOCSIMH:  JIEMCTBUTEIBLHOU a=6 u MuHEUMOI b=5, LEHTPOM B TOYKE

5
0'(=2; —1) (B OCHOBHBIX KOOPIMHATAX) M ACHMIITOTAMH Y = igxl (B HOBBIX

koopauHaTax X' ® Y'). Jlamee B HOBBIX KOOPAMHATHBIX OCSX MPOBOIUM
ACHUMIITOTHI, OTMEYAEM BEPILIHHBI TUIIEPOOJIBI U TIPOBOJIUM €€ BETBH.

(x+2)° (y+1)*
36 25

Omeem. 1.

-10 o 10

W
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7. ClOXXeHHE W BEIYMTaHUE MATPHIL BBIMOJHAETCS TTO3JIEMEHTHO:
9 11 5 4 5 -1 5 6 6
B-C=|-2 3 -1|-|-6 2 -5|=|4 1 4],
11 1 13 5 -5 6 6 6 7
Jlns HaxoxJeHus MaTpullbl, oOpatHOM K B-C, mpumnuiieM K HalJeHHOU
MATpULE €AMHUYHYI0 W TOJYYHUBIIYIOCS MATPHUIy NMPUBEAEM K CTYIIEHYATOMY
Buny ['aycca.

5 6 6|1 0 0] 7 1 5 21 -1 01(-4) (-6)
4 1 40 1 0|(-1)—~|4 1 40 1 o0f 4 -
6 6 710 0 1 6 6 710 0 1 o
1 5 211 =1 0 1 5 211 -1 0
-0 -19 —4|-4 5 0|(-1)~->|0 -19 —-4|-4 5 0o T -
0 -24 -5l-6 6 11 _ 0 -5 —-1l-2 1 1l(-9)
1 5 2|11 -1 o071 9 1 0 2|-19 -6 20
-0 1 04 1 —4f[(-5 (5)—|0 1 0f 4 1 -4
0 -5 —-11-2 1 1 N 0 0 —-1118 6 —=191(-1
1 0 2/-19 —-6 201 1 0 017 6 -—18
=10 1 0| 4 1 —4 —>o1o41—4]
0 0 1l-18 -6 191(—2) lo o 1l-18 -6 19

[Tomyunnu maTpully, UMEOIIYIO CTyleH4YaTbld BuJ ['aycca, jeBas 4dacth
KOTOPOM €IWHHMYHAs MaTpHIla, YTO SBJISETCS KPUTEPUEM CYILIECTBOBAHUS
oOpaTHOM MaTpuIilbl, a TMpaBas 4YacTb — HCKOMas OOpaTHas maTpuia. Takum

17 6 -18
obpasom, (B-C)'=| 4 1 -4
-18 -6 19

O6paTtHyto MaTpuIly K MaTpuile A4 MOXHO HaWTH M APYTUM METOJIOM,
UCIIOJIb3YSI AITeOpanyecKue JTOTOTHEHUS K DJIEMEHTAM MaTPHIIhI:

LA Az An o
A"l = al Aiz Az Az, rme Ajj = (=D - Mij
Az Ay Az

M;; — onpenenuTenb, MOTyYeHbIH IyTeM BbIYEPKMBAHUS U3 MATPULbL A | CTPOKH
u | cronona. [{nst monydyenHoi marpuiel B — C nMeeM:

5 6 6
(B—C)=1[4 1 4| =35+144+144—-36—120—168 = —1
6 6 7
oyl |l A oy |t A
A= (DY |0 D= -17, A = (DB D=4
PPN 1 _(qyerl]6 6 _
A= (D0 | =18, 4= (0¥ D= -6,
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5 6 5 6
Ay = (D22 Dl=—1, Ayu =D 2 =6
6 6 5 6
Az = (=1)3**. 1 4 =18, As = (=1)3*2. |4 4| = —4,
Az = (P32 8 =-19
) -17 -6 18 17 6 —18
(B—C)‘1=_—1- —4 -1 4 |=| 4 1 -4
18 6 —191 1-18 -6 19

Marpuna (B — C)™! cosmamaer ¢ marpuueii (B — C)~!, nomydenHnoii
METOIOM IPUCOEINHEHHOM MaTPHIIBL.

[IpousBenennem Matpuibl A, UMEIOIIEN pa3MEPHOCTb MXN, HA MATPHUILY
B, wumeromyro pasmMepHOCTH Nxp, HaseBaeTcs Martpuia C, uMeroIas
pasMEpHOCTb MXP, SIIEMEHTHI KOTOPOU BEIYUCIISIOTCS 110 GOPMYIIE:

Cij :Zaikbkj (i=1,2,...,m; k=1,2,...,n; j:1’2""’p)'
k=1

IlepemHO)ast MaTPULLBI, OJIy4AEM:

17 6 -18
A(B—C)‘l—[l 1 —2] L1 4 _{57 19 —60}
|7 6 2 107 36 -112|
-18 -6 19
-4 2
A-(B-C)*.D= 57 19 -60 |2 |- 195 155
~1107 36 -112 o 1360 290
o 195 155
meemni. 360 290.

8. CHauana mMONyYWM pEIICHHE MATPUYHOTO YpaBHEHUsS B OOImEeM BUJE.
JlomHOXXKMM 00€ 4YacTh ypaBHEHHS clpaBa (Tak Kak MaTpuiia A chpaBa oOT

MaTpHIBl X ) Ha Matpuily, oopatayio k A: X-A-A*=B-A". Ilo onpeneneHuo
oOpaTHoif MaTpuisl umeeM X-E=B-A', a 1o ompeieneHUIo eIUHUYHOI
Matpunsl momygaeM X =B-Al. Takum 06pa3oM, 4TOOB HAHTH HCKOMYIO
MaTpuily X , HaJo CHadajla HAalTH MaTpuily, oOpaTHYIO K A, a TOTOM MaTpuily B
Ha Hee YMHOXKUTH cripaBa. Haitnem oOpaTtHyio matpuiy A™* (cMm. 3amanue 7).

-21 -5 20
Torna A= -3 -1 3|, Jlasiee BBINIOJTHUM YMHOXKEHHUE MaTpull B 1 Al
20 5 -19
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27 4 29|(-21 -5 20 1 6 1
X=B-A*=[42 31 49|-|-3 -1 3 |=|5 4 2|
-5 2 5|20 5 -19 -1 21

1 6 1
Omeem: X=|5 4 2],
-1 -2 1

9. Ilo teopeme Kponekepa—Karmnenau cuctema coBMECTHA TOT/Ia M TOJIBKO TOT/IA,
KOIJIa paHl €€ MaTpHIbl PABEH PAHry €€ paclIMpeHHON MmaTtpuubl. [IpuBenem
pacCIIMPEHHYIO0 MAaTPUILy CUCTEMBI K cTynieH4aroMy Bufy ["aycca:

1 6 -5 —1]15](-4) (-1) [1 6 -5 —1 15

4 24 -21 1|61 o —>oo-1 -1 -

1 6 4 —6las 4 loo —531

1 6 —5 —1|15] 1 1 6 0 —26

0 0 1 =5/-1[(5) (_9)—>001—5

0 0 9 =531 a2 |00 o 40 —
1 6 0 —26[10 7 160036
0 0 1 —5|-1|" -0 0o 1 of4
000 1 ) (6 L 0 0 111

Panr maTpuipl cCUCTEMBbI COBNANAET C PAHTOM PACIIMPEHHOW MaTpullbl (OHU
paBHHI 3), cleI0BaTeNbHO, cucTeMa coBMecTHa. [lo moiydeHHON Matpulle BHa

X, +6X, =36 X, = —6X, +36
[aycca 3anuieM CHCTEMY ypaBHEHHii B Buae: | X = 4 um | % =4
X, =1 X, =1

[Ipu BBIIOTHEHUHU TIEMEHTAPHBIX MTPeoOpa30BaHUid HAJl CTPOKAMU PACITUPEHHON
MATPHILBI CUCTEMBI TIOJIYYAETCSI CUCTEMA PABHOCUIIbHAS UCXOIHOM.

3nech mepeMeHHble X, X3, X;, Kak COOTBETCTBYIOIIHME OAa3MCHBIM CTOJOIAM,

MOXHO OOBSBUTH TJaBHBIMH, a HepeMeHHylo X, — cBoOomHO#. CBOOOIHBIC
NIepeMEHHbBIE B O0IIIEeM pEIIeHUH MoJjlaraeM paBHBIMH KOHCcTaHTaM. Torma obmiee
X, =—6C+36

X, =
2
PEIIECHUE CUCTEMBI UMEET BUJL: ) , e C — mpou3BOJILHOE YHUCIIO.

|
o

X, =

Omeem: X =—-6C+36, X, =C, X;=4, X, =1 rge C — IPOM3BOJIBHOE YHCIIO.
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10. Haiinem xapakTepuCTHUECKUI MHOTOUJICH MAaTPUIlbl A:
3-1 4 4

5-1

|A-2E|=| -1 5-1 1 =(3—/1)‘ 5
0 2 6-1

=(B-D)B-A)T-A)+4(4—2) = (4— A)(A2* -104+25) = (4— A)(5— ).

Kopuu xapaktepuctudeckoro ypasuenust |A —AE| =0: 4, =4, 4,;=5

1
6-4

4 4

=(3-2)(A*-111+28)+16-42 =
2 6-1

(kpaTHOCTB 2).
Haiinem coOCTBEHHBIE BEKTOPBI, COOTBETCTBYIOLIHUE COOCTBEHHOMY

-1 4 4|fa) (O

sHaveHmo A; = 4 w3 ypasuenns (A—4E)h=0. |-1 1 1|b|=|0].
0 2 2|{c 0

BoIloHUM 37€MEHTapHbIE MPEeoOpa30BaHUsl CTPOK C LIETbI0 MPUBEICHUS
Matpuusl kK Buay [aycca:

-1 4 471 T 3 0 01-
-1 0 1((-4) (-2)-»|-1 T 1 -
0o 2 2 4J 2 0 0
m o0 01(1) (-2) M 0 O
-1 I 1| 4 -0 T 1},
2 0 0 J 0 0 O

a=0
OTKYyJ1a {b te=0" [MTonyuwu, 4To nepeMeHHbie a u b — ri1aBHbIC, a IEpeMEHHAs

C — csobognas. Ilycte C=C. Torma b=-C. Tlomaras C=1, MOJTy4aeM

~ ~ ~ I - - T
Ga3HCHBIN COOCTBEHHBIN BEKTOp, cooTBeTcTByrommii A, = 4: h= 0; 1, -1 |

Haiinem coOcTBeHHBIE BEKTOpPbBI, COOTBETCTBYIOLIME COOCTBEHHOMY
-2 4 4ifa) (O

3HA4YeHHIO A, 3 = 5. Pemraem ypasuenue (A — SE)h=0. |-1 0 1|/ b|=|0].
0 2 1f\c 0

BrinmonHuM sieMeHTapHbIe TpeoOpa3oBaHus CTPOK C IIEJIbIO MPUBEICHUS
MaTpubl K BUay l'aycca:

2 4 4)(=3) [D -2 -21(1) [0 -2 -2]
1 0 1 Sl-1 0 1| a-lo —2 -1l @~
0 2 1 0o 2 1 0 2 1 g

1 —

10 -1y |70 F

slo -2 -1 2—>om§

0 0 0 0 o0 &
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a—c=0 a=c¢c
p+leo=¢o » TOrAa {b _ 1. . [Ilepemennsie & n b — rumasube, a
2 2
nepeMeHHasi C — cBo0O 1Hasl.

[Tomarass C = —2, mnonay4aeM TOJBKO OJIWH 0Oa3WCHBIA COOCTBEHHBIN BEKTOD,
. ~ T
COOTBETCTBYIOIMI A,3 =5: h,= -2, 1, =2 . Ilockonmbky A,3 =5 — KOpeHb
—
KpaTHOCTH 2, TO HEOOXOAUMO HAWTH TNPUCOCTUHEHHBIH BEKTOP h;:

2 4 4l(a) (-2
(A—SE)hy=h,, 1e. |-1 0 1|lb|=|1
0 2 1|ic -2

BbIloTHUM 37€MEHTapHbIE NPEeoOpa3oBaHUsl CTPOK C LETbI0 MPUBEICHUS
MaTpulsl K Buay ['aycca:

1
—2 4 4|=2)(=>) [@ -2 -2/ 111 [@ -2 =2]| 1] 7
10 1f1| “ol-1 0 1|1|a-lo =2 -1l 2D @
0o 2 1l-2 0 2 1l1=2 o 2 1ll-2 R
R R R § R e
»lo -2 -~ 2 (-0 @ |-
o 0 olo 0 o0 olo

a—c=-1 a=c—1
OTKyJIa b+%c=—1’ b=—%c—1

o o 7
Iomaras C =0, monydaeM O0a3MCHBIA NPHCOCAMHEHHBIH Bektop N, K
2

o - T

cobcTtBeHHOMY BekTopy h,: h,= -1, -1, 0 .
Haiinem wMatpuiy omneparopa B 0a3uce U3 COOCTBEHHBIX W
pucoeIuHeHHBIX BekTopoB N, h,, h, (o6o3nauum ee B). Marpuiia rnepexojia ot

cTaporo 0a3uca K HOBOMY COCTOMT M3 BEKTOPOB HOBOTO 0a3uca, SBJISIOIIUXCS €€

0 -2 -1
cromomamu: S=| 1 1 -1},
-1 2 0
2 -2 -3
Haiinem o6patHyro marpuiy S~ (cm. 3aganue 7). [lomydnm Sl{—l 1 1
1 -2 =2

2 2 -3][3 4 4]0 —2 -1] [4 0 O
Torna B=S7?AS=|-1 1 1-15 1|1 1 -1|=|0 5 1|,
1 -2 -2/lo 2 6|-1 2 o] |0 0 5
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4

_ 0y (=2 . (1
Omsem: A4 =4, A4,;,=5,h = —%  h=| 1|, m=l-1]|,B=|0
0

BapuanTbl pacueTHO# padoThl 11 caMoCcTosATeIbHOro pemenns (1-30)
Bapuanr 1

1. Pemuts cucteMy merogom Kpamepa
3X +2y +4z =28
4Xx +y + 4z =27
4x + 2y +5z = 34.

2. 13006pa3uth KOpHH 2 CTETICHU U3 > +i ', Ha KOMIUIEKCHOM TIJIOCKOCTH.

3. IIpoBeputh, 4TO BEeKTOpHl a = 3; 4; 2 ,b=212,¢6=2 45 o0Opa3zyior
0a3uc 1 pa3ioKUTh BEKTOP d =(20; 27; 30) no aToMy Oaszucy.

4. HaittTu o00BeM NHUPAMHUIBI, €CJIU HU3BECTHHI KOOPAMHATHI €€ BEPIIUH
A-211,B 4-2-3,C342,D -34-2.

5. Janel BepmmHbl TpeyroiabHuka A 2,13 ,B 8,9 ,C 2,7 . Haiit

KOOPAMHATBI TOYKH IepecedeHus BbICOTBl CH 1 Mmeauanbsl BM .
6. [IpuBecTn ypaBHEHHE KPHUBOW BTOPOTO MOpPSAKA K KAaHOHMYECKOMY BHUAY U

nocrpouts ee 9X* —4y? —36x+8y—4=0,

7. Bomomnnuts neiicteus A-(B—C)™*-D, rae

7 5 3 7 5 3 -4 =2
Az[—ll —21 2],B=2 3 1,C=[2 3 1|,D=]|-5 1]_
7 =1 7 7 =1 7 0 1
2 13 5-2 5
8. Pewnth MaTpuuHOE ypasHenne X-A=B,rpe 4= |3 "1 3 [ B=]12 -3 13
3014 5-25

9. UccnenoBaB cucTeMy Ha COBMECTHOCTh, HAUTH €€ 00Illee pelieHrue MEeTOJ0M
X, +2X, —3%, — X, =—5

Taycca 4x, +8X, —13%, + X, =-19

X, +2X, +2x%, —6X%, =10.
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10. Haiitu coOCTBEHHbIE 3HAUEHUS, COOCTBEHHbIE M MPUCOEANHEHHBIE BEKTOPbI
MaTpUllbl JHHEWHOTro omeparopa. Haiitu Bua 3Tol Marpumbl B 0Oasuce u3

5 4 —4
COOCTBEHHBIX M MPUCOEANUHEHHBIX BEKTOPOB 4 = [—1 3 1 ]
0 2 2

Bapuanr 2

1. Pemuts cucteMy merogom Kpamepa
6X + 2y + 72 =52
4x +y +4z =30
7Xx +2y + 8z = 58.

2. 300pa3uTh KOpHU 2 CTEINEHU U3 | Ha KOMIUICKCHOM ILIOCKOCTH.

3. IlpoBeputh, uTO BEKTOpHI d= 6; 4; 5 b=212,c=5 438 o0Opa3zyior
0a3KC U PasIoKUTh BEKTOp d = (44; 30; 54) 1o 3TOMy Oa3uCy.

4. Haiitu o0BeM mNHpaMHUAbl, €CJIU M3BECTHHI KOOPJAUHATHI €€ BEPIUIUH
A-24-2,B4-2-6,C642,D 6-4-2.

5. Jlanwel BepmmHBI TpeyroibHuka A 2,16 ,B -10,12 ,C 2, -4 . Haiitu

KOOPAMHATBI TOYKH IepecedeHus BbICOThl CH 1 Meauanbsl BM .
6. [IpuBecTn ypaBHEHHE KPHUBOM BTOPOTO MOpPSAKA K KAHOHMYECKOMY BHUAY U

noctpoutb ee 9X° —4y? —54x+16y+29=0.

7. Beimonauts nevicteus A-(B—-C)™'-D, rue

8 5 3 5 3 -1 -4 -3
a=[7 7 3B=3 3 zl,cz[—z 2 -3|,D=|-7 2‘
7 1 7 3 -3 21 1 1
2 1 3] 7 =2 7
8. Pemuth MatpuuHoe ypaBHenue X-A=B,rneA =14 1 4|, B=|17 5 17]
3 1 4] 8 —4 7

9. UccnenoBaB cucTeMy Ha COBMECTHOCTh, HAWTH €€ 00Illee pelieHrue MEeTOJ0M
X, +2X, —3%X; — X, =—8
Taycca 5x, +10x, —16Xx, + X, = -39
X, +2X, + 2%, — X, =11.
10. HaiiTu coOCTBEeHHBIE 3Ha4YCHMsI, COOCTBEHHBIC M MPHUCOCIUHEHHBIE BEKTOPHI
MaTpullbl JIMHEHHOTO omepaTtopa. Hailitu Bua 3Toit maTpuilel B 0azuce u3

2 1 1
1 4 1f.

3 2 5

COOCTBEHHBIX U IMPHUCOCANMHCHHBLIX BEKTOPOB A=
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Bapuant 3

1. Pemuts cucteMy merogom Kpamepa
5x + 3y + 6z = 66
6X +y +6z =59
6x +3y + 7z =75,

2. 300pa3uTh KOpHU 2 CTENEHU U3 —% +i ? Ha KOMIUJIEKCHOM TIIIOCKOCTH.

3. Ilpoeputhb, uTO BEKTOpPHI a= 5; 6; 4 b=2313,c=467 o0Opa3zyiot
Gasmuc 1 pasoxkuTh Bektop d = 54; 59; 69 1o sTOMYy Gasucy.

4. HaittTu o00BbeM NUPaMHIBI, €CIM H3BECTHBI KOOPJIWHATHI €€ BEPIIUH
A-321,B -6,-3-5,C 563,D -5-6,-3 .

5. [Jaubr Bepmmnbl TpeyrosbHuka A 3,20 ,B 9,14 ,C 3, -10. Haiitu

KOOpAWHATEI TOYKH IEpeceUeHns BEICOTEI CH M MeauaHel BM .
6. IlpuBecTn ypaBHEHHE KPHUBOM BTOPOTO MOpPsJKa K KaHOHMYECKOMY BHUAY H
noctpouts ee 9X° —4y? —72x+24y+72=0.

7. Beimonauts nevicteus A-(B—-C)™'-D, rue

9 5 3 6 3 -1 4 4
a=[1 F lE=lr 3 3],C=[z 2 3|,D=|o 3]
7 =1 7 3 -3 2 2 1
2 1 3 9 -2 9
8. Pemuth MatpuuHoe ypaBuenue X-A=B,rneA=1|5 -1 5(B=[24 -7 23]
3 1 4 13 -6 11

9. MccnenoBaB cucTeMy Ha COBMECTHOCTb, HAUTH €€ OOIIee PEIIeHHe METOIOM
X, +2X, —3%;, — X, =-11
Taycca 6% +12x, =19x,+Xx, =—65
X, +2X, +2X, —8X, =12.
10. HaiiTu coOCTBEeHHBIE 3HAUYCHUSI, COOCTBEHHBIC M MPHUCOCIUHEHHBIE BEKTOPHI
MaTpullbl JIMHEHHOTO omepaTtopa. Haiitu Bua 3Tod MaTpuilkl B 0a3uce u3

10 9 -9
COOCTBEHHBIX U MPUCOEAUHEHHBIX BEKTOpOoB A = [ 1 4 1 ‘
3 6 -1
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Bapuant 4

1. Pemuts cuctemy merogom Kpamepa
3XxX+2y +4z =32
5Xx +y +5z =38
4x + 2y +5z = 39.
2. V1306pa3uTh KOpHU 2 cTerneHu U3 —1 Ha KOMIUIEKCHOM MIOCKOCTH.

3. IIpoBeputh, uTO BekTOpHl d= 3; 5; 2 , b=212,c= 255 00pa3yroT

6asuc u pasnoxuts Bektop d = 22; 38; 35 o sTOMY Gasucy.

4. Haittu o00BbeM NUPaMHUIBI, €CIM U3BECTHBI KOOPJIWUHATHI €€ BEPIIUH
A-3L2,B -5-2-3,C352,D -3-5-2.

5. Jlanel BepmmHbl TpeyrojgpHmka A 2,18 ,B 14,12 ,C 2, -12 . Haiitu

KOOPAMHATBI TOYKH IIepecedeHus BbICOTEI CH 1 meauaHbsl BM .
6. [IpuBecTn ypaBHEHHE KPHUBOM BTOPOTO MOpPSAKA K KAHOHMYECKOMY BHUAY U

TIOCTPOUTH €€ 16x? —4y2 —-32x—-8y-52=0,

7. Beimoniauts nevicteus A-(B—-C)™'-D, rue

7 6 4 3 4 -1 -6 -1
A:[_O2 é ﬂ,B= 1 3 1],C=[2 2 4|,p=|2 1‘
9 -2 8 4 -4 2 -1 2
3 1 4
8. Pemmuts wmaTpmuHoe ypaBHeHue X-A=B, rme A=12 -1 2‘,
4 1 5
-1 -3 =2
B=114 0 17]
12 2 15

9. UccnenoBaB cucTeMy Ha COBMECTHOCTh, HAWTH €€ 00lllee pelieHrue METOJ0M
X, +2X, —4X;, — X, =3
+6X, — +X, =
Taycea 3X, +6X, =13%;, + X, =8
X, +2X, + 3%, —5X, =14.

10. HaiiTu coOCTBEHHbIE 3HaUY€HHUsI, COOCTBEHHbIE M MPHUCOEIUHEHHBIE BEKTOPbI
MaTpuIlpl JIMHEHHOro omeparopa. HaiiTu Bua 3Toil Marpuubl B 0Oasuce U3

2 1 2
COOCTBEHHBIX Y IPUCOEAUHEHHBIX BEKTOPOB A= [ 5 2 2] .
-7 3 9
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Bapuant 5

1. Pemuts cucteMy merogom Kpamepa
6X +2y + 7z =059
595X +y +5z =41
77X+ 2y + 8z = 66.

1 .43

2. 1306pa3uth KOpHH 2 CTETICHU U3 57 | ', Ha KOMIUIEKCHOM TIJIOCKOCTH.

3. [IpoBeputs, 4To BekTOpHl d= 6; 5; 5 , b=212,c=558 o0pa3zyror
0a3uc U Pa3I0KUTH BEKTOP d= 49; 41; 62 1o aTOMY Oasucy.

4. Haiith o00beM mUpaMHIbl, €CIH W3BECTHBI KOOPAMHATHI €€ BEpIIUH
A -34-1,B -5-2,-6 ,C 652 ,D -6,-5-2 .

5. /Jaubl BepmHbl TpeyroibHuka A 2,21 ,B —4,15,C 2, -9 . Haiitu

KOOpAWHATEI TOYKH IEpeceUeHns BEICOTEI CH M MeauaHel BM .
6. IlpuBecTn ypaBHEHHE KPHUBOW BTOPOTO MOPSAKAa K KAHOHUYECKOMY BHUIY U

noctpouts ee 16X* —4y? —96x+8y +76=0,

7. Boimonauts aeiicteus A-(B—C)™'-D , TIe

9 4 4 5 4 -1 -6 -3
a=[2 3 3=z 3 1,C=[—2 2 —4|.D=|6 1]
9 -2 8 4 -4 2 1 2
3 1 4 3 3 2
8. Pemute MaTpuunoe ypaBHeHue X-A=B,rne A=[4 -1 4|,B=|20 -4 21]
4 1 5l 14 2 15

9. MccnenoBaB cucTeMy Ha COBMECTHOCTb, HAUTH €€ OOIee PEeIIeHHe METOIOM
X, +2X, = 4%, — X, =11
Taycca 5%, +10x, — 21X, + X, = —54
X, +2X, + 3%, — 7%, =18.
10. HaiiTu coOCTBEHHbIE 3HaUY€HHUsI, COOCTBEHHbIE M MPUCOEIUHEHHBIE BEKTOPbI
MaTpullbl JIMHEHHOTO omepaTopa. Hailitu Bua 3Toit maTpuilel B 0azuce wu3

—1 4 4
COOCTBEHHBIX M MPUCOEANHEHHBIX BEKTOPOB A = [—1 5 1 ]
-8 6 10
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Bapuant 6
1. Pemuts cucteMy merogom Kpamepa

6x + 3y +7z =50
2X +y +2z2 =16
7X + 3y + 8z = 55.

2. 1300pa3uth KopHU 2 cTerneHu u3 —| Ha KOMIUIEKCHOM TIOCKOCTH.

3. [IpoBeputk, 4tTo BekTOpHl = 6; 2; 5 , b=313,c=528 o0pa3zyror
6asnc 1 pasnokuth Bektop d = 46; 16; 49 1o sTomy Gasucy.

4. Haiitu o0BeM mNHpaMHUAbl, €CJIU M3BECTHHI KOOPJAUHATHI €€ BEPIIUH
Al34,B-2-3-6,C623,D-6-2-3.

5. Jaubr BepmmHbl Tpeyrodphmka A 3, 1,B -21, 3,C 3,11 . Haiitu

KOOpAWHATEI TOYKH IEpeceUeHns BEICOTEI CH M MeauaHbel BM .
6. IlpuBecTn ypaBHEHHE KPHUBOW BTOPOTO MOPSAKA K KAHOHUYECKOMY BHUIY U
nmoctpouts ee 16x° —4y? —128x+16y+176 =0,

7. Beimonauts nevicteus A-(B—-C)™-D, rue

9 2 4 10 6 4 6 4 1 6 4

A=[O 5 10],Bz 4 3 2|,c=|2 2 4|,.D=18 2

9 2 8 4 4 2 2 2
3 1 4 5 -3 4
8. Pemmuts MaTpuuHoe ypaBHeHue X-A=B,rme A=|5 1 5 ,B=[26 6 26]
4 1 5 18 —4 18

9. MccnenoBaB cucTeMy Ha COBMECTHOCTb, HAUTH €€ OOIIee PEeIIeHHe METOIOM
X, +2X, — 4%, — X, =15
Taycca |6% +12X, —25%; +X, = -89
X, +2X, +3X, —8x, = 20.
10. HaiiTu coOCTBEHHbIE 3HaUY€HHUsI, COOCTBEHHbIE M MPHUCOEIUHEHHBIE BEKTOPbI
MaTpHIlbl JIMHEHMHOTO omeparopa. Haiitu Buj 5Toi Marpuilbl B 0Oasuce u3

3 1 2
COOCTBEHHBIX M IPUCOCTMHEHHBIX BEKTOpOB A = |7 1 10] .
3 1 6

Bapuanr 7
1. Pemuth cuctemy merogom Kpamepa

3Xx+ 2y +4z =36
6X +y +6z =051
4x + 2y + 52 = 44,
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1 .3

2. 306pa3uth KOpHH 2 CTETICHU U3 > I ', Ha KOMIUIEKCHOM IIJIOCKOCTH.

3. IlpoBeputh, 4TO BEeKTOpHl a= 3; 6; 2 ,b=212,c= 26,5 00pa3yroT
0a3uc 1 pa3oKUTh BEKTOP d= 24; 51, 40 1o aTOMy 0aszucy.

4. HaittTu o00BbeM NUPAMHIBI, €CIM HU3BECTHbI KOOPJAWMHATHI €€ BEpIIUH
A -413,B 6-2-3,C 362 ,D -3,-6,-2 .

5. Jlanel BepmmHBI TpeyrospbHuka A 2,23 ,B 20,15 ,C 2, -17 . Haiitu

KOOPAMHATBI TOYKH IIepecedeHus BbICOTEl CH U MeauaHbsl BM .
6. [IpuBecTn ypaBHEHHE KPHUBOM BTOPOTO MOpPSAKAa K KAHOHMYECKOMY BHUAY U

HIOCTPOUTEH €€ 25x° —4y® —-50x 16y —-91=0

7. Beimonauts nevicteus A-(B-C)™'-D, rue

8 7 5 3 5 1 8 -1
11 -3 9 5 5 2 1 3

4 1 5

8. Pemmute  MaTpuuHOE ~— ypaBHEHHE X-A=B, rtme A=|2 -1 2]’

5 1 6
-7 -4 -9
B=|21 1 25]
24 4 29

9. UccnenoBaB cucTteMy Ha COBMECTHOCTb, HAWTH €€ OO0Iee pelIeHne METOI0M
X, +2X, —9%X; — X, =—4
Taycca 3X, +6X, —16X, + X, =-11
X, +2X, +4x, —5x, =19.
10. HaiiTu coOCTBEHHbIE 3HAUY€HMsI, COOCTBEHHbIE M MPHUCOEIUHEHHBIE BEKTOPbI
MaTpuUllbl JHMHEWHOro omneparopa. Haiitu Bua 3Toil MaTpuubl B 0asuce u3s

3 1 2
COOCTBEHHBIX M MPUCOEAUHEHHBIX BEKTOPOB A = |—7 7 10] :
3 -1 0

Bapuant 8

1. Pemuts cuctemy merogom Kpamepa
2X +3y+3z =24
4x +y+4z =30
3Xx + 3y + 4z = 31,

2. 300pa3uth kopHu 3 cTerneHu u3 1 Ha KOMITJIEKCHOM TUTOCKOCTH.
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3. [IpoBeputk, 4uto BekTopel a= 2; 4; 1, b=313,c=144 o0pa3zyror
0a3uc 1 pa3ioKUTh BEKTOP d = 16; 30; 25 o aToMy Oaszucy.

4. HaiftTu o00BbeM NUPAMHUIBI, €CJIU HU3BECTHbI KOOPAMHATHI €€ BEPIIUH
A-1-12,B 4,-3-2,C 243 ,D -2,4,-3.

5. Janbl Bepmmusl Tpeyronbuuka A 3,7 ,B 15 5,C 3, -3 . Haiimu

KOOPAMHATHI TOUKH NepecedeHust BICOTbl CH U MeauaHbl BM .
6. IlpuBecTn ypaBHEHHE KPUBOM BTOPOTO MOPSIKA K KAHOHUYECKOMY BUIY U

noctpouts ee  25X° —4y? —100x—8y-4=0.

7. Bemonuuts neiicteust A-(B—C)™-D, rae

9 7 5 4 5 1 -8 -2
A= _i é 2],B= 2 3 1],6:[2 2 5|.p=|-3 _1]
11 -3 9 5 5 2 0 3
4 1 4 5 4 7
8. Pemute MaTpuuHOe ypaBHeHHE X-A=B,Tme A=1|3 -1 3 ,B=[22 -1 25
5 1 6 23 2 27

9. HccnenoBas CUCTEMY Ha COBMCCTHOCTD, HAWTH €€ 0611166 PCHICHUC MCTOJ0M
X, +2X, =5X;, — X, =9

Taycca 4x, +8X, — 21X, + X, =35

X, +2X, +4x, —6Xx, = 22.

10. HaiiTu coOCTBEeHHbIE 3HaUYCHUSI, COOCTBEHHBIC M MPHUCOCTUHEHHBIE BEKTOPbI
MaTpHIlbl JIMHEHHOTo omepartopa. Haiitu Buj 5Tol Marpuilbl B 0Oasuce u3

6 4 —4
COOCTBEHHBIX U MPUCOEANHEHHBIX BEKTOPOB 4 = |1 4 1 ]
0 2 3

Bapuant 9

1. Pemuts cuctemy merogom Kpamepa
6X +3y +7z =64
A4X +y+4z7 =34
77X +3y+8z =71

2. N300pa3uth kopHU 3 crenenu n3 | Ha KOMIUIEKCHOM MIIOCKOCTH.

3. TIpoBepuTh, uto BekTophl A= 6; 4,5 ,b= 3,1, 3 ,C= 5, 4, 8 o6pasytor

0a3uc U Pa3I0KUTh BEKTOP d = 56; 34; 65 10 TOMY Oasucy.
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4. Haiith o00BeM TUpaMHIbBI, €CIH HW3BECTHBHI KOOPJAWHATHI €€ BEPIIUH
A-13-2,B 4-3-6,C643,D —6-4-3.
5. Jlamel Bepmmubl TpeyroapHumka A 3,11 ,B -9,9 ,C 3, 1. Haiimu

KOOPAMHATBI TOYKH IIepecedeHus BbICOTEl CH 1 MeauaHbsl BM .
6. [IpuBecTn ypaBHEHUE KPHUBOM BTOPOTO MOpSAKAa K KAaHOHMYECKOMY BHUAY U

HIOCTPOUTH €€ 25x* —4y? —200x+8y +296 =0,

7. Bemonuuts aeiicteus A-(B—C)™*-D, rae

11 7 5 6 5 1 -8 —4
a=[3 3 &lB=|4 3 1],C=[2 2 5|.p=1|-7 1]
11 -3 9 5 5 2 2 3
4 1 5 1 4 3
8. PemmmTh MaTpuyHOE YpaBHEHHE X~A:B,rﬂeA=[5 -1 5,B=[30 -5 31]
5 1 6 27 2 29

9. HccremoBaB cuCTeMy Ha COBMECTHOCTh, HAUTH €€ OO0Iee PEeIIeHre METOIOM
X, +2X, —=9X; — X, =—19

6x, +12x, —31x; + X, =—113

X, +2X, +4X, —8X, = 28.

I'aycca

10. HaiiTu coOCTBEeHHbIE 3HaUY€HUSI, COOCTBEHHBIC M MPHUCOCIUHEHHBIE BEKTOPbI
MaTpHIbl JIMHEHHOro omeparopa. HaiiTu Bua 3Tol Marpuubl B 0Oasuce u3

3 1 1
151].

-3 2 6

COOCTBEHHBIX U MPUCOEAMHEHHBIX BEKTOPOB A =

Bapuanr 10

1. Pemuts cucteMy merogom Kpamepa
4x + 2y +5z2 =31
3x+y+3z =19
5x + 2y +6z = 36.
2. N300pa3uth KOpHU 3 CTETEHU U3 —1 Ha KOMIUIEKCHOM TJIOCKOCTH.
3. Iposeputs, uto BekTopsl A= 4, 3,3 ,b= 2,12 ,C= 3; 3, 6 oGpasytor
6asnc 1 pasnokuts Bektop d = 25; 19; 32 o sTomy Gasucy.

4. Haiitu o00beM mNUpaMHIbl, €CIH HU3BECTHBl KOOPAMHATHI €€ BEpPUINH
A-12-1,B-3-2-4,C432,D 4-3-2.
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5. Hansl Bepiabl Tpeyroiapauka A 2,9 ,B 4,7 ,C 2, -1 . Haiitu KoOpAHHATHI

TOUYKHU TiepeceyeHus BbicoTbl CH u Meauansl BM .
6. IlpuBecTn ypaBHEHHE KPHUBOW BTOPOTO MOPSAKA K KAHOHUYECKOMY BUIY U

noctpouts ee 36X° —4y? —72x—24y-144 =0

7. Bomonuuts aeiicteust A-(B—C)™-D, rue

4 3 1 9 8 6 3 6 -1 -10 -1
a=25 5 JB=|1 3 3|lc=|-22 -6.D=|0 3
13 —4 10 6 6 2 -1 4
5 1 6
8. Pemmthr wmaTtpuuHoe ypaBHeHHWEe X-A=B, T1I¢ A=|2 -1 2‘,
6 1 7
-15 -5 -18
B =| 30 2 35 ‘
40 6 47

9. HccremoBaB cuCTEeMy Ha COBMECTHOCTh, HAWUTH €€ OOIee PEIIeHHe METOIOM
X, +2X, —6X; — X, =5

Taycca 3%, +6x, -19x, + X, =-14

X, +2X, +5%X; —5X, = 24.

10. HaiiTu coOCTBEeHHBbIE 3HaUY€HUSI, COOCTBEHHBIC M MPHUCOCIUHEHHBIE BEKTOPbI
MaTpHIlbl JIMHEHHOTo omeparopa. Haiitu Buj 5Toi Marpuilbl B 0Oasuce u3

11 9 -9
COOCTBEHHBIX U MPUCOEAUHEHHBIX BEKTOpOB 4 = |—1 5 1 ‘
3 6 0

Bapuant 11

1. Pemuts cucteMmy merogom Kpamepa
2X +3y +3z =27
5x+y +5z =42
3x +3y +4z = 35.
2. 300pa3uTh KOpHU 3 CTENEHU U3 —i HA KOMIUIEKCHOM IIOCKOCTH.
3. IIpoBeputs, uto BekTopel a= 2; 5; 1, b=313,c=154 o0pa3zyrot
6asuc u pasnosxkuts sekrop d = (20;27;30) no stromy Gasucy.

4, Haiitu o0beM mNHpaMHUAbl, €CJIM W3BECTHHI KOOPJUHATHI €€ BEPIIUH
A-2-13,B-5-3-2,C253,D-3-5-3.
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5. Jlaubl Bepmmubl Tpeyroiphuka A 3,12 ,B 21,8 ,C 3, -8 . Haiitu

KOOpAWHATEI TOYKH IIEpEeCceUEHUs BEICOTEI CH M MeauaHbel BM .
6. IlpuBecTn ypaBHEHHE KPHUBOM BTOPOTO MOpPsJKa K KaHOHMYECKOMY BHUIY H

IIOCTPOUTH €€ 36X2 — 4y2 —-144x —16y -16=0 .

7. Bemonuuts aeiicteus A-(B—C)™"-D, rae

4 2 2 10 8 6 4 6 -1 —-10 2]
a=|7, 5 cB=|2 3 2|c=|-2 2 -6/,D=|2 2
13 —4 10 6 -6 2 0 4 |

5 1 6 13 5 16]

8. Pemuts MatpuuHoe ypaBHeHue X-A=B,rmeA=|3 1 3|, B=(30 0 34
6 1 7 38 4 44l

9. HccnenoBaB cUCTEMy Ha COBMECTHOCTb, HaliTH ee oOliee peleHrne MeTo0M
X, +2X, —6X, — X, =—11

Taycca 4X, +8X, — 25X, + X, = —43

X, +2X, +5X, —6X, = 28.

10. Haiftu coOCcTBeHHBIE 3HaYEHUSI, COOCTBEHHBIE M MPHUCOEAMHEHHBIE BEKTOPHI

MaTpUIpl JIMHEHHOro omneparopa. HaiiTu Bua 3Tol Marpuubl B 0Oasuce u3

3 1 2
COOCTBEHHBIX U MPUCOEANUHEHHBIX BEKTOPOB A = [ 5 3 2 ‘
-7 3 10

Bapuant 12

1. Pemmuth cuctemy merogom Kpamepa
6Xx+3y+7z=171
5Xx +y+5z =46
77X +3y +8z =79
2. 300pa3uTh KOpHU 4 CTENEeHU 13 1 Ha KOMIUIEKCHOM TIOCKOCTH.

3. IIpoBeputh, uTO BEeKTOpHI A= 6; 5; 5 , b=313,c=558 obOpa3zytot

6asuc 1 pasnoxuTs Bektop d = 61 46; 73 o sTOMY Gasucy.

4. Haittu o00BbeM NUpaMHUAbI, €CIM H3BECTHbI KOOPJAMHATHI €€ BEPIIUH

A-23-1,B -5-3-6,C 653,D —6-5-3.
5. Jlaubl Bepumubl Tpeyroiphmka A 3,16 ,B -3,12 ,C 3, -4 . Haiitu

KOOpJIMHAThI TOUKH MepeceyeHus BbICOTbl CH 1 Meauansl BM .
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6. IlpuBecTn ypaBHEHHE KPUBOW BTOPOTO MOPSIKA K KAHOHUYECKOMY BUIY U
IIOCTPOHTEH €€ 36x* —4y® —216x -8y +176 =0

7. BemmousHuTs neiicteug A-(B—C)™-D, rae

11 8 6 5 6 -1 —-10 -3
a=[T% 7 o]B=|3 3 1],C=[—2 2 —6|.D=| 4 1]
13 —4 10 6 6 2 1 4
5 1 6
8. Pemmute wMaTpuuHOE YypaBHeHHE X-A=B, TIe A=14 -1 4‘,
6 1 7
-11 -5 -14
B=|32 -2 35‘.
38 2 43

9. HccremoBaB cuCTEMY Ha COBMECTHOCTh, HAWTH €€ OO0IIee PEeIIeHre METOIOM
X, +2X, —6X, — X, =17

Taycca 5x, +10x, —31x, + X, = -84

X, +2X, + 5%, — 71X, = 32.

10. HaiiTu coOCTBeHHBIC 3HAYCHUS, COOCTBEHHBIE U MPUCOCAMHEHHBIE BEKTOPHI

MaTpuIlbl JIMHEHHOTO omepaTtopa. Halitm Bua 3Toit MaTpuilel B 0Oasuce u3

0 4 4
COOCTBEHHBIX M MPUCOEANHEHHBIX BEKTOPOB A = |1 6 1 ‘
8 6 11

Bapuanr 13
1. Pemuts cucteMy merogom Kpamepa
4x + 2y +5z2 =41
5x +y+5z =39
5X + 2y + 6z = 48.

Ve

1 . .
2. 300pa3uth KOpHU 4 CTENEeHU U3 ~%+i"=~ Ha KOMIUIEKCHOH IVIOCKOCTH.

3. IIposeputs, uto Bektopsl a= 4; 5,3 ,b= 2,12 ,¢= 3,5 6 o6pasyiorT
6aswc u pasnoxuts Bektop d = 31, 39; 44 0 sTOMY Gasucy.

4. Haiith o00BeM MUpaMHIbI, €CIM W3BECTHHl KOOPAMHATHI €€ BEpPUINH
A-321,B -5-2-4,C 452 ,D 4,-5-2.

5. Jausl Beprmmubsl TpeyroabHuka A 2,19 ,B 8,13 ,C 2, -11. Haiitu

KOOPAMHATHI TOYKH NepecedeHust BbICOTbl CH 1 MeauaHbl BM .
6. IlpuBecTn ypaBHEHHE KPUBOM BTOPOTO MOPSAKA K KAHOHUYECKOMY BUIY U

noctpouts ee 4X° —9y® —8x+36y—68=0.
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7. Boimonmauts aeiicteus A-(B—C)™'-D , TIe

6 5 2 4 2 -1 —1 -1
a=[, 7 i.B=|1 3 2],C=[—3 2 —2|.D=|6 2]
5 1 7 2 -2 3 -2 -1
1 2 2 (12 1 14
8. Pemuth MaTpuuHoe ypaBHeHHe X-A=B, e A=|3 -1 3|, B=[12 -2 13]
2 2 3 12 7 5

9. UccnenoBaB cucTeMy Ha COBMECTHOCTh, HAWTH €€ 00Ilee pelieHrue MEeTO0M
X, +3X, —=2X,—X, =0

Taycca 4x +12X, —9%, + X, =1

X, +3X, +X; —6X, =7.

10. Haiftu coOCcTBeHHBIEC 3HaYEHUS, COOCTBEHHBIE M MPHUCOEAMHEHHBIE BEKTOPHI

MaTpuIlbl JIMHEHHOTO omepaTopa. Haltu Bua 3Toit MaTpuilel B 0Oasuce u3

4 1 1
COOCTBEHHBIX U NMPUCOEIUHEHHBIX BEKTOPOB 4 = |1 2 1].
3 2 1

Bapuant 14
1. Pemmuth cuctemy merogom Kpamepa
2X +3y +3z =30
6X +y +6z =56
3x + 3y + 4z = 39.
2. 1300pa3uTh KOpHH 4 CTEIICHU U3 —1 Ha KOMIIJIEKCHOM TIOCKOCTH.

3. TIpoBeputsh, uto BekTophl a= 2, 6; 1 ,b= 3,1, 3 ,C= 1, 6; 4 o6pasyior

6asuc u pasnoxuts sexrop d = 18; 56; 33 110 stomy Gasucy.

4, Haiithm 00beM NUPaMHIBI, ©CIM W3BECTHBI KOOPJHMHATHI €€ BEPIIHH
A-3-14,B 6,-3-2,C 26,3,D -2,-6,-3 .

5. Jlausl BepmuHbl Tpeyroiphmka A 3,17 ,B 27,11 ,C 3, —-13 . Haiitu

KOOPAMHATHI TOYKH IepecedeHus BICOTEl CH 1 meauanbsl BM .
6. IlpuBecTn ypaBHEHHE KPUBOM BTOPOTO MOPSAKA K KAHOHUYECKOMY BUIY U

noctpoutsb ee 4X° —9y? —16x+54y —101=0.

7. Bomonuauts aeiicteust A-(B—C)™-D, rue

7 5 2 5 3 -1 -1 =2
A=[1 —3 2],B=2 3 3/,c=[-3 2 -2|,p=|-8 3
4 -1 7 5 1 7 2 2 3 1 1
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1 2 2 15 1 17
8. Pemute MaTpuuHOe ypaBHeHue X-A=B,tne A=|4 -1 4|B=|18 -5 18
2 2 3 1 10 3

9. HccnenoBaB cucTteMy Ha COBMECTHOCTb, HAUTH €€ OOlee PEelIeHre METOIOM
X, +3X, —2X; — X, =2

Taycca S5X, +15x, 11X, + X, = -9

X, +3X, + X, = 71X, = 1.

10. HaiiTu coOCTBEeHHbIE 3HaUY€HUsI, COOCTBEHHbIE M MPHUCOEIUHEHHBIE BEKTOPbI

MaTpHIlbl JIMHEHHOro omeparopa. Haiitu Buj 5Toi Marpuilbl B 0Oasuce u3

1 4 4
CO6CTB€HHBIX " IIPUCOCINHCHHBIX BCKTOPOB A= 1 3 1] .
0 2 4

Bapuanr 15
1. Pemuts cucteMy merogom Kpamepa

2X +4y +3z =25
3Xx+y +3z =23
3Xx +4y + 4z = 32.

1 .3

2. 300pa3uth KOpHH 4 CTETICHU U3 57 I ', Ha KOMILJIEKCHOM MJIOCKOCTH.

3. IIpoBeputh, uto BekTopel d= 2; 3; 1, b= 4,14 ,c=134 o0pa3zyror

6asuc u pasnoxuts sexktop d = 19; 23; 24 110 s1oMy Gasucy.

4. Haiftu o00beM mHpaMHIbl, €CIM HW3BECTHBI KOOPIWHATHI €€ BEpIIUH
AlL-21,B-3-4-2,C234,D-2-34.

5. [anwsl Bepmmubl TpeyroipHuka A 4, =3 ,B 10, -1 ,C 4, 7 . Haiitu

KOOpAWHATEI TOYKH IepeceueHus BEICOTEI CH U MeauaHel BM .
6. IlpuBecTu ypaBHEHHE KPUBOM BTOPOTO MOpPsJKAa K KaHOHUYECKOMY BHUIY U
MIOCTPOUTH €€ Ax* —9y* —24x+72y-144=0,

7. BeimosinuTh neiicteug A-(B—C)™-D, rae

8 5 2 6 2 -1 -1 -3
A=, 3 3.B=|3 3 4,c=[3 2 2|,p=|10 4]
5 1 7 2 -2 3 0 -1
1 2 2 18 1 20
8. Pemute MaTpuunoe ypaBaenue X-A=B,tneA=|5 -1 5|B=[26 -8 25]
2 2 3 6 13 1
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9. UccnenoBaB cucteMy Ha COBMECTHOCTb, HAWTH €€ OO0IIee pEeIlIeHHEe METO/I0M
X, +3X, —2X, — X, = —4
Iaycca 96X +18X, 13X, +Xx, =23
X, +3X, + X, —8X, ="7.
10. Haiitu coOCTBeHHbIE 3HaYEHUS, COOCTBEHHBIE M MPHUCOEAUHEHHBIE BEKTOPHI
MaTpUllbl JHHEWHOTO omneparopa. Haiitm Bua 3Toil MaTpuubl B 6asuce u3s

4 1 =2
COOCTBEHHBIX U MPUCOEAUHEHHBIX BEKTOPOB A = (=7 0 10] :
-3 -1 7

Bapuant 16
1. Pemmuth cuctemy merogom Kpamepa

4Xx + 2y +52 = 46
6X+y +6z =52
5Xx +2y + 6z = 54.

2. N300pa3uTh KopHU 2 crenenu u3 1+ /3 Ha KOMTIEKCHOI MTOCKOCTH.

3. IlpoBeputh, 4TO BEKTOpHl d= 4; 6; 3 ,5= 2,1, 2,C= 36,6 o0pa3yoT
Gasuc u pasnoxuTh Bektop d = 34; 52; 50 1o sTomy Gasucy.

4. Haittu o00BeM NUPAMHIBI, €CIM W3BECTHBI KOOPJIWHATHI €€ BEPIIUH
A 422,B6-2-4,C462,D 4,-6-2.

5. Jlanbl BepmmHBI TpeyroiabHuka A 2,24 ,B 14,16 ,C 2, -16 . Haiitu

KOOpAWHATEI TOYKH IepeceueHns BEICOTEI CH U MeauaHel BM .
6. IlpuBecTn ypaBHEHHE KPHUBOW BTOPOTO MOPSAKAa K KAHOHUYECKOMY BHUIY U

noctponTs ee 16x° —9y* +32x-36y-164=0.

7. Bomonuauts aeiicteust A-(B—C)™-D, rue

6 7 4 2 4 1 5 1
a=[y 2 1.B=|1 3 2],C=[3 2 4|,D=|0 2]
9 1 9 4 4 3 4 1
3 2 4 2 3 2
8. Pemute Matpuunoe ypaBaenue X-A=B,rne A=|1 -1 1[,B=[18 8 23]
4 2 5 10 7 13

. YiccjicgoBaB CUCTEMY Ha COBMCCTHOCTD, HaAlTH €€ O mee pCaicHuEe METoaA0M
9. 1 y 0 p

X, +3X, —4X, —X, =6
Taycca 2%, +6X, = 9%, + X, =13
X, +3X, + 3%, —4x, =17.
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10. Haiitu coOCTBEHHbIE 3HAUEHUS, COOCTBEHHbIE M MPUCOEANHEHHBIE BEKTOPbI
MaTpUllbl JHHEWHOTO omeparopa. Haiitm Bua 3Toil MaTpuubl B 6asuce u3s

4 1 2
COOCTBEHHBIX M MPUCOEAMHEHHBIX BEKTOPOB A = |—7 8 10‘ :
3 1 1

Bapuant 17
1. Pemuts cucteMy merogom Kpamepa

4x +3y +5z2 =34
2X +y +2z =14
5x + 3y + 6z = 39.

2. VI306pa3uTh KOpHH 2 cTeneHn u3 21 Ha KOMIUIEKCHOMH TIIOCKOCTH.

3. [IpoBeputk, uto BekTopel a= 4; 2; 3 , b=313,c=326 o0pa3zyror

6asuc u pasnosxkuts sexrop d = 30; 14; 33 1o stomy Gasucy.

4. HaiiTu 00bEM NMpPAMUIbL, €CIH H3BECTHBl KOOPAMHATHI €€ BEpIIMH
All-2,B -2-3-4,C 423,D —4,-2,-3.

5. Hausi Bepumusl Ttpeyroapuuka A 3, -1,B -9,1,C 3,9. Haiimu

KOOpAMHATHI TOUKH NepecedeHus BbICOTbl CH U MenuaHbl BM .
6. [IpuBecTn ypaBHEHUE KPUBOIl BTOpPOro MOpsAKa K KaHOHMYECKOMY BHUAY U
noctponTs ee 16x° —9y* —64x+18y—89=0

7. BeimosnuTs neiicteug A-(B—C)™-D, rae

9 7 4 5 4 -1 -5 =2
a=[y 5 Z2].B=|z 3 1,C=[3 2 4|,D=|6 1]
9 -1 9 4 —4 3 -1 1
3 2 4 11 3 11
8. Pemuth MaTpuuHoe ypaBHeHue X-A=B,rne A =14 -1 4|B=|24 -1 26‘
4 2 5 7 =2 7

9. UccnenoBaB cucTeMy Ha COBMECTHOCTh, HAWTH €€ 00Illee pelieHrue METOJ0M
X, +3X, —4X, — X, =—6

Taycca 5x, +15x, — 21X, + X, =—29

X, +3X, +3X; — 7X, = 23.

10. HaiiTu coOCTBEeHHBIE 3HAUYCHUSI, COOCTBEHHBIC M MPHUCOCIUHEHHBIE BEKTOPHI
MaTpUllbl JHHEWHOTro omneparopa. Haiitu Bua 3Toil MaTpuubl B 6asuce u3s

7 4 —4
COOCTBEHHBIX U MPUCOEANHEHHBIX BEKTOpOB 4 = |1 5 1 ]
0 2 4
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Bapuant 18
1. Pemuts cucteMy merogom Kpamepa

2Xx +4y + 3z =31
5x+y +5z =47
3x + 4y + 4z = 40.

2. 300pa3uTh KOpHHU 2 CTENeHH u3 —1+1 -</3 Ha KOMTIIEKCHOI MIOCKOCTL.

3. [Ipoeputs, uro BekTOopsl d= 2; 5; 1 , b= 4,14 ,c=154 o0pa3yroT

6asuc u pasnoxuts Bektop d = 21; 47; 32 o sToMy Gasucy.

4, Haiith o00BbeM MHUpaMHIbI, ©CIH W3BECTHBI KOOPJMHATHI €€ BEpIIUH
A-1-23,B 5-4-32C 254,D -2,-5-4.

5. [Jauel Bepmuubsl Tpeyronmpuuka A 4,7 ,B 22,5,C 4, -3 . Haiitu

KOOPAHWHATBI TOYKHU IICPCCCUCHNA BBICOTHI CH u meauanbl BM .
6. HpI/IBGCTI/I YPaBHCHHC KpHBOﬁ BTOPOro IIOopsAaKa K KaHOHHYCCKOMY BHAY H

noctpouTs ee 16x° —9y* —96x +36y -36 =0,

7. BemmonuuTth aeiicteug A-(B—C)™-D, rae

10 7 4 6 4 1 -5 -3

a=[5 2 lB=[3 3 2],C=[3 2 4|,D=|-8 2]

9 -1 9 4 4 3 0 1
3 2 4 14 3 14
8. Pemute MaTpuunoe ypaBaenue X-A=B,rne A=|5 -1 5[,B=[30 -4 31]
4 2 5 10 5 9

9. MccremoBaB cUCTEMY Ha COBMECTHOCTh, HAUTH €€ OO0Iee PEIICHHEe METOIOM
X, +3X, —4X, — X, =—10

6x, +18X, —25%; + X, =59

X, +3X, +3X, —8X, = 25.

l'aycca

10. HaiiTu coOCTBEeHHBIE 3HAUYCHUSI, COOCTBEHHBIC M MPHUCOCINHEHHBIE BEKTOPHI
MaTpHIlbl JIMHEWHOTO omeparopa. HaWtu Buj 5ToMl MaTpuiel B 0Oasuce u3

4 1 1
COOCTBEHHBIX U MPUCOEAUHEHHBIX BEKTOPOB A = [1 6 1] :
3 2 7

BapuanTt 19
1. Pemints cucremy metogom Kpamepa
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5Xx + 2y + 6z = 38
3x+y+3z =20
6X +2y + 72 = 43.
2. 300pa3uTh KOpHU 2 CTENEHU U3 —2 Ha KOMIUIEKCHOU MJIOCKOCTH.

3. IIpoBeputh, uTO BekTOpHl d= 9; 3; 4 , b= 212 ,C= 4,37 00pa3yroT

0a3uc 1 pa3ioKUTh BEKTOP d= 32; 20; 39 1o sromy 6asucy.

4. Haiith o00BeM MUpaMHIBI, €CIH HW3BECTHBHl KOOPJAWHATHI €€ BEpIIUH
A-13-2,B-3-2-5,C 532,D -5-3-2.

5. Jaumer Bepmmubel Tpeyromsuuka A 2,10 ,B -10,8 ,C 2, 0. Haiitu

KOOPOAHWHATBI TOYKHU IICPCCCUCHUSA BBICOTHI CH u meauanbl BM .
6. HpI/IBGCTI/I YPaBHCHHC KpHBOﬁ BTOPOro IopsaKa K KaHOHHYCCKOMY BHAY U

HOCTPOUTEH €€ 25x* —9y® +50x—54y —281=0 .

7. BemmonuuTh neiicteus A-(B—-C)™-D, rae

7 8 5 2 5 1 7 1
a=[2 3 1.B=|1 3 3‘,C=[3 2 s[.0=|1 3]
11 2 10 5 5 3 4 2
4 2 5 3 5 4
8. Pemuth MaTpuuHoe ypaBHeHue X-A=B,tne A=|1 -1 1|,B={27 10 33]
5 2 6 22 11 27

9. UccnenoBaB cucTteMy Ha COBMECTHOCTb, HAWTH €€ OO0IIee pelIeHne METOI0M
X, +3X, =5X, =X, =7

Taycea 2%, +6X, —11x, +x, =15

X, +3X, +4X, —4x, =22,

10. HaiiTu coOCTBEeHHBIE 3HaUYCHUSI, COOCTBEHHBIC M MPHUCOCTUHEHHBIE BEKTOPHI

MaTpHIbl JIMHEHMHOTO omeparopa. Haiitu Buj 5Toil Marpuilbl B 0Oasuce u3

8 4 —4
COOCTBEHHBIX U MPUCOEAUHEHHBIX BEKTOpOoB 4 = |1 2 1 ]
8 6 -3

Bapuanr 20
1. Pemuts cuctemy merogom Kpamepa

4x + 3y +5z =49
5x+y+5z =44
5x + 3y + 62z = 57,

2. I306pa3uth KOpHU 2 cTerneHd u3 —1—| -\/3 Ha KOMIUIEKCHOI IIIOCKOCTH.
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3. TIpoeputs, uto BekTophl a= 4; 5,3 ,b= 31,3 ,C= 3,5, 6 o6pasyior

6asuc 1 pasnoxnuts Bektop d = 39; 44; 51 o sToMy Gasucy.

4. Haiitu o0beM NHUpaMHUIbl, €CAU H3BECTHBl KOOPJAMHATHI €€ BEpIIUH
A-211,B -5-3-4,C 453,D 4,-5-3.

5. Jlaubl Bepmmubl Tpeyronshuka A 3,14 ,B 9,10 ,C 3, -6 . Haiitu

KOOPJIMHATHI TOYKHU MepeceyeHus BbICOTbl CH U MeauaHbl BM .
6. IlpuBecTn ypaBHEHHE KPUBOW BTOPOTO MOPSIKA K KAHOHUYECKOMY BUIY U

IIOCTPOHTH €€ 25x* —9y* —50x—18y —209 =0,

7. BemmonuuTth neiicteug A-(B—-C)™-D, rae

9 8 5 4 5 1 -7 -1
a=[F ¢ gB=|1 3 1],C=[3 2 5|,0=|-3 —1]
11 -2 10 5 5 3 2 2
4 2 5 3 5 2
8. Pemute MaTpuuHOe ypaBHeHHE X-A=B,Tme A=|3 -1 3|, B=|27 4 31‘
5 2 6 16 5 19

9. MccremoBaB cuCTeMy Ha COBMECTHOCTh, HAWUTH €€ OOIee PEIIeHHe METOIOM
X, +3X, =5X;, =X, =3
Taycca 4% +12x, —21x, + X, =11
X, +3X, +4X, —6X, = 28.
10. HaiiTu coOCTBEeHHBIE 3HaUYCHUS, COOCTBEHHBIC M MPHUCOCIUHEHHBIE BEKTOPbI
MaTpHIlbl JIMHEWMHOro omeparopa. HaWtu Buj 5Tol Marpuiel B 0Oasuce u3

5 1 -2
COOCTBEHHBIX U IPUCOCANUHEHHBIX BEKTOPOB A = [5 5 2 ]
7 3 =2

Bapuant 21
1. Pemuts cucteMmy merogom Kpamepa

2X +4y +3z2 =34
6X+y +6z =062
3X + 4y + 4z = 44,
2. 306pa3uth KopHHU 2 cTeneHd u3 —21 Ha KOMILIEKCHOM MIOCKOCTH.

3. [IpoBeputh, 4TO BeKTOpHI A= 2; 6; 1 b= 4,14 ,c=16;4 o0Opa3zyrot

0a3uc U Pa3I0KUTh BEKTOP d= 22;62; 36 mo TOMY Oasucy.

4, Haiitu o0beM mNHpaMHUAbl, €CJIM W3BECTHHI KOOPJUHATHI €€ BEPIIUH
A-2-224 B -6-22-5,C 264,D -2.-6-4.
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5. HMausl Bepumusl Tpeyroibauka A 4,12 ,B 28,8 ,C 4, -8 . Haiitu

KOOpANHATEI TOYKH IIEpeceUeHUs BEICOTEI CH M MeauaHbel BM .
6. IlpuBecTn ypaBHEHHE KPHUBOM BTOPOTO MOpPsJKa K KaHOHMYECKOMY BHUIY H

IIOCTPOHTH €€ 25x* —9y? ~150x+18y-9=0,

7. BemmousHuTs neiicteug A-(B—C)™-D, rae

11 8 5 6 5 1 [—7 -3
a=[7 5 B=[3 3 1‘,C=[3 2 5|.D=|-7 1‘
11 -2 10 5 5 3 L 0 2
4 2 5 [ 9 5 8
8. Pemute MaTpuunoe ypaBaenue X-A=B,rme A=|5 -1 5[,B=|35 -2 37
5 2 6 18 1 19

9. HccnenoBas CUCTEMY Ha COBMCCTHOCTD, HAWTHU €€ 0611166 PCHICHUC MCTOJ0M
X, +3X, —5X, — X, =—13

Taycca 6x, +18X, —31X, + X, =—77

X, +3X, +4X, —8x, =34.

10. Haiitu coOCcTBeHHbIE 3HaUEHUS, COOCTBEHHbIE M MPUCOEAUHEHHBIE BEKTOPbI
MaTpHIbl JIMHEHHOro omeparopa. HaiiTu Bua 3Tol Marpuubl B 0Oasuce u3

-3 9 9
COOCTBEHHBIX U MPUCOEANHEHHBIX BEKTOpOB A = | 1 3 1].
-3 6 8

Bapuanr 22

1. Pemuth cucteMmy merogom Kpamepa
OX + 2y +6z =44
4x +y +4z =29
6Xx +2y + 7z = 50.

2. N306pas3uth kopHHU 2 cTenenu u3 1—i-+/3 Ha KOMIIEKCHOM MIOCKOCTH.

3. IIpoBeputh, uTO BeKTOpHl a= 5; 4; 4 b= 212 ,¢6= 447 00pa3yroT

0a3uc U pa3JIoKHUTh BEKTOP d= 36; 29; 46 mo TOMY 0a3mcy.

4. Haittu o00BeM THUPaMHUIBI, €CIM W3BECTHBI KOOPJAWHATHI €€ BEPIIUH
A-23-1,B 4-2-5,C542,D 5-4,-2.

5. Jamel Bepmmubel TpeyroapHuka A 2,15 ,B —4,11,C 2, -5 . Haiitu

KOOPpAMWHATBI TOYKHU IIEPECCUCHUSA BBICOThI CH u meauanbl BM .
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6. IlpuBecTH ypaBHEHHE KPUBOIl BTOPOIO MHOPSIKA K KAHOHMYECKOMY BHIY U
HIOCTPOUTH €€ 36x° —9y? +72x—-72y—432 =0,

7. Bemonuuts aeiicteus A-(B—C)™"-D, rae

3 4 1 8 9 6 2 6 -1 9 1
a=17 4, 11B=|1 3 aflc=|-3 2 -6/, D=|2 4
13 -3 11 6 —6 3 4 3
5 2 6
8. Pemmutp wmaTpuyHoe  ypaBHeHue X-A=B, rme A=|[1 -1 1],
6 2 7
-10 -7 -—12
B=]38 12 45]
38 15 45

9. HccnenoBas CUCTEMY Ha COBMCCTHOCTD, HAWTHU €€ 0611166 PCHICHUC MCTOJ0M
X, +3X, —6X; —X, =8

Taycca 2X, +6X, —13%; + X, =17

X, +3X, +5X%, —4x, = 27.

10. Haiitu coOcTBeHHbIE 3HaYEHUS, COOCTBEHHbIE M MPUCOEANHEHHBIE BEKTOPbI
MaTpUIpl JIMHEHHOro omneparopa. HaiiTu Bua 3Tol Marpuubl B 0Oasuce u3

5 1 -1
COOCTBEHHBIX U IPUCOCANUHEHHBIX BEKTOpOB A= (1 3 1 ]
3 2 2

Bapuanr 23
1. Pemuth cucteMmy merogom Kpamepa

4Xx + 3y +5z2 =54
6X+y+ 6z =58
5x + 3y + 62 = 63
2. 300pa3uth KOpHU 3 CTETECHH U3 2 HA KOMIUJICKCHOM TIOCKOCTH.

3. Mposeputs, uto BexTopsl A= 4; 6,3 ,b= 3,1 3 ,C= 3;6; 6 oGpasyior

6asuc 1 pasnoxuts sektop d = 42; 58; 57 110 510My Gasucy.

4, Haiitu o00beM NHMpaMHIbI, €CJAM H3BECTHBl KOOPIMHATHI €€ BEPLIUH
A-312,B 6,-334,C 463,D 4-6-3.

5. Haubl Bepmmusl TpeyromsHuka A 3,19 ,B 15 13 ,C 3, -11 . Haiitu

KOOPJIMHATHI TOYKHU MepecedeHus BbIcoTbl CH 1 MeauaHbl BM .
6. IlpuBecTn ypaBHEHHE KPUBOM BTOPOTO MOPSAKA K KAHOHUYECKOMY BUIY U

HIOCTPOUTH €€ 36Xx° —9y* —72x-36y—-324=0.
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7. Bemmomaute nercreusa A- (B -C)*-D , TIe

3 2 1 9 6‘ [4 6 1 -9 —1‘
A= o). B= 2(.c=13 2 6|, D=|-2 -2
—3 11 6 6 3 2 3
5 2 6 4 7 6
8. Pemuth MaTpuuHoe ypaBHeHue X-A=B,rneA=|(3 -1 3|,B=(36 6 41
6 2 7 30 9 35

9. HCCJIGI[OBaB CUCTEMY Ha COBMCCTHOCTD, HAWTU €€ 06H1€€ pPeUICHUC MCTOJ0OM
X, +3X, —6X, — X, =—4

4x, +12x, — 25X, + X, =15

X, +3X, + 95X, —6X, = 35.

l'aycca

10. Haiftu coOCcTBeHHBIE 3HaYEHUS, COOCTBEHHBIE M MPHUCOEAMHEHHBIE BEKTOPHI
MaTpHIlbl JIMHEHHOro omepartopa. Haiitu Buj 5Toi Marpuilbl B 0Oasuce u3

2 4 4
COOCTBEHHBIX U MPUCOEAUHEHHBIX BEKTOPOB 4 = 1 4 1] :
0 2 5

Bapuant 24

1. Pemuts cucteMmy merogom Kpamepa
3X+4y +4z =32
2X +y +2z =15
4x + 4y + 5z = 38.

2. V1306pa3uTh KOpHU 3 cTeneHu u3 21 Ha KOMIUIEKCHOM MIOCKOCTH.

3. IlpoBeputh, uTO BeKTOpHI d= 3; 2; 2 , b= 4,14 ,c=225 o0Opa3zytor
0a3uc 1 pa3IoKUTh BEKTOP d= 28; 15, 30 mo TOMY 0Oasmucy.

4. Haiitu o00BEM mNHpPaMHIBI, €CIUM HW3BECTHBI KOOPAWHATHI €€ BEPIIUH
A2-1-1,B-2-4-3,C324,D-3-2-4.

5. IMaubl BepmmHbl Tpeyronshuka A 4, —7 ,B -2, =3 ,C 4, 13 . Haiitu

KOOPAMHATBI TOYKH IepecedeHus BICOTEl CH 1 meauanbsl BM .
6. IlpuBecTn ypaBHEHHE KPUBOM BTOPOTO MOPSIKA K KAHOHUYECKOMY BUIY U

IIOCTPOUTH €€ 36x*—9y* —144x-18y-189 =0,
7. Bemonuuts aevicteus A-(B—C)™-D, rae
11 9 6 5 6 1
A= 7 Z).B= 231],(3:[326
13 -3 11 6 6 3

-9 -2
—4 -1

1 3
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5 2 6 1 7 3
8. Pemmuth MaTpuuHoe ypaBHeHUe X-A=B,rne A = [4 -1 4], B =38 3 42]
6 2 7 29 6 33

9. HCCJIGI[OBaB CUCTEMY Ha COBMCCTHOCTD, HAWTU €€ 06H1€€ pPCHICHUC MCTOJ0OM
X, +3X, —6X, — X, =10

5x, +15x, —31x, +x, =49

X, +3X, + 5%, —7X, = 39.

l'aycca

10. Haiitu coOCTBeHHbIE 3HaYEHUS, COOCTBEHHBbIE M MPUCOEAUHEHHBIE BEKTOPbI
MaTpHIlbl JIMHEHHOro omeparopa. Haiitu Buj 5Tol Marpuilbl B 0Oasuce u3

5 1 2
COOCTBEHHBIX U MPUCOEAUHEHHBIX BEKTOPOB A = |7 1 10] :
3 1 8

Bapuant 25

1. Pemuth cuctemy merogom Kpamepa
S5X + 2y + 62z =56
6X +Yy + 62z =53
6X +2y + 72 = 64,
2. 1300pa3uTh KOpHH 3 CTEIICHU U3 —2 Ha KOMIUICKCHOU IIOCKOCTH.

3. IlpoBepuTh, yTO BEKTOpHI a = 5; 6; 4 , b=212,c= 467 o0Opa3zytor

6asuc u pasnoxuts Bektop d = 44; 53; 60 o sTOMY Gasucy.

4. Haiitu o00beM mNUpaMHIbl, €CJAM HW3BECTHbl KOOPAMHATHI €€ BEPIIUH
A -431,B 6-2-5,C 562,D 5-6-2.

5. Jlambl BepmmHbl TpeyroiapHuka A 2,25 ,B 8,17 ,C 2, -15. Haiitu

KOOpJMHATHI TOUKH IepeceyeHus BbICOTbl CH 1 Meauansl BM .
6. IlpuBecTn ypaBHEHHE KPWUBOW BTOPOTO MOPSAKA K KAHOHUYECKOMY BUIY U

HIOCTPOUTH €€ 4x* —-16y° +8x+32y-76=0,

7. Boimonuauts aeiicteus A-(B—C)™*'-D , TIe

8 6 2 3 2 -1 0 1
a=2 0 =1 31 ,C=[4 2 2|.D=|-4 1]
5 2 8 2 =2 4 -5 =2
1 3 2 13 5 16
8. Pemute MatpuuHOe ypaBHeHue X-A=B,tme A=1(2 -1 2|,B=[10 6 13]
2 3 3 6 8 9
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9. UccnenoBaB cucteMy Ha COBMECTHOCTb, HAWTH €€ OO0IIee pEeIlIeHHEe METO/I0M
X, +4X, —2X, — X, =5

Taycca 3% +12X, —7X, + X, =16

X, +4X, + X, —5x, =10.

10. Haiitu coOCTBeHHbIE 3HaYEHUS, COOCTBEHHBIE M MPUCOEAUHEHHBIE BEKTOPHI

MaTpULlbl JHHEWHOTO omeparopa. Haiitm Bua 3Toil MaTpuubl B 6asuce u3s

5 1 2
COOCTBEHHBIX M MPUCOEAUHEHHBIX BEKTOPOB A = [—7 9 10] :
3 1 2

Bapuant 26

1. Pemiuts cucremy metogom Kpamepa
S5X + 3y +6z =42
2X +y +2z =15
6Xx +3y + 7z = 47.
2. 306pa3uth KOpHHU 3 cTeneHu U3 —21 Ha KOMIUIEKCHOM MIIOCKOCTH.
3. [IpoBeputs, uto BekTOopel d= 5; 2; 4 , b=313,c=427 o0pa3zyror
0a3uc U pPa3I0KUTh BEKTOP d = 38; 15; 41 no TOMY Oa3ucy.
4. Haiitu o00beM mNuUpaMHIbl, €CIAM HW3BECTHBl KOOPAMHATHI €€ BEpIIUH
Al2-3,B-2-3-5,C523,D -5-2-3.
5. Jlauer Bepmmubl TpeyroipHuka A 3, 0,B -15 2 ,C 3,10 . Hairu

KOOpAWHATEI TOYKH IepeceueHns BeICOTEI CH M MeauaHel BM .
6. IlpuBecTu ypaBHEHHE KPUBOM BTOPOTO MOpPsJKAa K KaHOHUYECKOMY BHUIY U

IIOCTPOUTH €€ 4x? —16y2 —8x+96y—-204=0,

7. Boimonuauts aeiicteus A-(B—C)™*'-D , TIe

7 6 2 5 2 -1 0 -1
a=[2 7 .B=|1 3 3 ,cz[—4 2 —2|,D=|-8 3]
5 2 8 2 2 4 3 2
1 3 2 21 5 24
8. Pemute MaTpuuHOE ypaBHeHUE X-A=B, e A =14 -1 4|B =120 -2 21]
2 3 3 4 16 9
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9. UccnenoBaB cucTeMy Ha COBMECTHOCTh, HAWTH €€ 00Ilee pelieHrue MEeTO0M
X, +4X, 2%, —X, =1

Taycca 5x, +20x, —11x, +X, =6

X, +4X, + X, = 7%, =10.

10. Haiitu coOcTBeHHBIC 3HAYCHUS, COOCTBEHHbBIE U MPUCOCAMHEHHBIE BEKTOPHI

MaTpullbl JIMHEHHOTO omepaTtopa. Hailitu Bua 3Toit maTpuilel B 0azuce u3

9 4 —4
1 3 1]

8 6 —2

COOCTBEHHBIX U MPUCOEANHEHHBIX BEKTOPOB A =

Bapuanr 27
1. Pemuts cucteMy merogom Kpamepa

3X+4y + 4z =44

S5X +Yy +5z =48

4x + 4y + 5z = 53.
2. 306pa3uth KOpHH 4 CTENEeHU U3 2 Ha KOMIUIEKCHOH TJIOCKOCTH.
3. [IpoBeputs, uto BekTopel a= 3; 5; 2, b= 4,14 ,c= 255 o0pa3zyror
0a3uc U Pa3I0KUTH BEKTOP d= 34; 48, 45 10 TOMY Oas3ucy.
4. HaittTu o00BEM NUPaMHUABI, €CIH H3BECTHBI
A-1-12,B -5-4-3,C 354,D -3-5-+4.
5. Jlansl A48 ,B16, 6 ,C 4, —-2.

KOOpJIMHATHI TOUKH MEepeceyeHus BICOTb CH U Meauanbl BM .
6. IlpuBecTn ypaBHEHHE KPWUBOW BTOPOTO MOPSAKA K KAHOHUYECKOMY BUIY U

noctpouthb ee 4x* —16y* —16x+128y —304 =0,

KOOpAWHATBI €€ BCPIIHWH

BEPIUMHBI TPEYroJIbHUKA Haiitn

7. Bemonuauts aeiicteust A-(B—C)™-D, rae

5 _4 9 8 6 2 6 2 -1 [0 2
A=l T glB=|2 3 4f.c=|4 2 2|.D=|10 4
5 2 8 2 =2 4 L2 2
1 3 2 [25 5 28
8. Pemuth MaTpuuHoe ypaBHeHue X-A=B,rne A=|5 -1 5|,B=|28 -6 28‘
2 3 3 L0 20 6

9. UccnenoBaB cucTeMy Ha COBMECTHOCTh, HAUTH €€ OOIIee PEIIeHHe METOIOM

X +4X, = 2%, =X, =-1
Taycca 6X, +24X, —13X, + X, =5
X, +4x, + X, —8x, =10.
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10. Haiitu coOCTBEHHbIE 3HAUEHUS, COOCTBEHHbIE M MPUCOEANHEHHBIE BEKTOPbI
MaTpULlbl JHHEWHOTO omneparopa. Haiitm Bua 3Toil MaTpuubl B 6asuce u3s

6 1 -2
COOCTBEHHBIX U IPUCOCANUHEHHBIX BEKTOPOB A = [5 6 2 ]
7 3 -1

Bapuant 28
1. Pemuts cucteMy merogom Kpamepa

6X +2y+ 7z =145
3x+y+3z=21
7X +2y + 8z = 50.

2. U300pa3uth KopHU 4 crenenu u3 —1+1 -\/3 Ha KOMILTEKCHOH MIIOCKOCTH.

3. IIpoBeputh, uTO BekTOpHI a= 6; 3; 5 , b=212,c=5238 o0pa3yroT
0a3uc 1 pa3ioKUTh BEKTOP d= 39; 21; 46 mo aTOMy Oaszucy.

4. Haiitu o00beM mNUpaMHIbl, €CIAM HU3BECTHBl KOOPAMHATHI €€ BEPILIUH
A-14-3,B -3-2,-6,C 632,D —6,-3-2.

5. Jlamel BepmmHbl Tpeyroaphumka A 2,11 ,B 16,9 ,C 2, 1. Haiiru

KOOpAWHATEI TOYKH IepeceueHns BEICOTEI CH U MeauaHel BM .
6. IlpuBecTn ypaBHEHHE KPHUBOW BTOPOTO MOpPsJIKa K KaHOHMYCCKOMY BHUIY M

noctpouts ee 9X° —16y® +36x—32y —124=0.

7. Bemonuuts aeiicteus A-(B—C)™"-D, rae

5 7 3 2 3 -1 -2 2
a=s 3 2.B=|2 31rC=P 2 3|,D=|-1 4]
7 1 9 3 -3 4 -6 -1
2 3 3 9 2 11
8. Pemuth MaTpuunoe ypaBaenue X-A=B,rme A=|1 -1 1|,B=|14 13 19]
3 3 4 1 2 1

9. UccnenoBaB cucTeMy Ha COBMECTHOCTh, HAUTH €€ OOIIee PEIIeHHe METOIOM
X, +4X, —3%, =X, =9

Taycca 2% +8% —7X+X, =19

X, +4X, +2X, —4x, =16.

10. HaiiTu coOCTBEHHbIE 3HaUY€HHUsI, COOCTBEHHbIE M MPUCOEIUHEHHBIE BEKTOPbI

MaTpullbl JIMHEHHOTO omepaTtopa. Hailitu Bua 3Toit maTpuilel B 0azuce wu3

2 9 9
COOCTBEHHBIX U MPUCOEAUHEHHBIX BEKTOPOB 4 = 1 4 1] :
3 6 9
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Bapuant 29
1. Pemuts cucteMy merogom Kpamepa

5x +3y +6z =54
A4X +y +4z =33
6x + 3y + 7z = 61,
2. 300pa3uth KOpHU 4 CTENEHU U3 —2 Ha KOMIUIEKCHOU MJIOCKOCTH.

3. IIpoBepuTh, uro BekTopel A= 5; 4; 4 , b=313,c= 447 00pasyror
0a3uc U Pa3I0KUTH BEKTOP d= 46; 33 55 1o TOMY Oasucy.

4. Haiitu 00beM NHUpAMMIBI, €CJIM H3BECTHBHI KOOPAMHATHI €€ BEPIINH
A-12-1,B 4-3-5,C543,D 5-4,-3.

5. Jauer Bepumubl Tpeyrombhmka A 3,10 ,B -3,8 ,C 3, 0. Haiiru

KOOPAHWHATBI TOYKHU IICPCCCUCHUA BBICOTHI CH u meauanbl BM .
6. HpI/IBGCTI/I YPaBHCHHC KpHBOﬁ BTOPOro IopsaKa K KaHOHHYCCKOMY BHAY U

HOCTPOUTH €€ Ox* -16y° —18x+64y—-199=0,

7. BemonuuTth aeiicteug A-(B—-C)™-D, rae

8 7 3 5 3 -1 -2 -1
a=[s 7 g]B=]1 3 2 ,C=[—4 2 3|, D=|-7 2]
7 1 9 3 3 4 -3 -1
2 3 3
8. Pemmuts wmaTpmuHoe ypaBHeHme X-A=B, r1me A=[4 -1 4‘,
3 3 4
21 2 23
B =123 1 25‘
-4 =10 -7

9. UccnenoBaB cucTeMy Ha COBMECTHOCTh, HAWTH €€ 00Illee pelIeHrue METOJ0M
X, +4X, —3%,—X, =0

Taycca 5x, +20x, -16X, + X, =1

X, +4X, +2X, — 71X, =19.

10. HaiiTu coOCTBEHHbIE 3HaUY€HUsI, COOCTBEHHbIE M MPHUCOEINHEHHBIE BEKTOPbI
MaTpHIbl JIMHEWHOTO omeparopa. Haiitu Buj 5Toi Marpuilbl B 0Oasuce u3

6 1 -1
COOCTBEHHBIX M MPUCOEANHEHHBIX BEKTOPOB A = |1 4 1 ]
3 2 3
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Bapuant 30
1. Pemuts cucteMy merogom Kpamepa

3Xx +4y + 4z = 48
6X +Yy + 6z =63
4x + 4y + 5z = 58.

2. U300pasuth KopHH 4 cTeneny u3 —1—I -\/3 Ha KOMTUTeKCHOIT TIOCKOCTH.

3. TIpoBeputs, uto BekToph 4= 3; 6; 2 ,b= 4,1, 4 ,C= 2, 6,5 o6pasyior
0a3uc 1 pa3IoKUTH BEKTOP d= 36; 6350 mo TOMY 0Oasucy.

4. Haiitu 00beM MHUPAMHIBI, €CIH H3BECTHBI KOOPAMHATHI €€ BEPIIHH
A-2-13,B 6,-4,-3,C 364 ,D 36,4 .

5. Hamsl Bepmmubl Tpeyromeauka A 4,13 ,B 22,9 ,C 4, -7 . Haiitu

KOOPpAHWHATBI TOYKHU IICPCCCUCHUA BBICOTHI CH u meauanbl BM .
6. HpI/IBGCTI/I YPaBHCHHC KpHBOﬁ BTOPOro IopsaKa K KaHOHHYCCKOMY BHAY U

HOCTPOUTEH €€ 9x* —16y* —36x+96y —252 =0,

7. Beimonauts nevicteus A-(B—-C)™'-D, rue

1 -3 92 9 7 3 6 3 -1 -2 =2
a=c 7 glB=|2 3 3[.c=|-4 2 -3|.D=|-9 3
7 1 9 3 3 4 2 1
2 3 3
8. Pemmth MarpuuHoe ypaBHeHme X-A=B, Tae A=|5 -1 5‘,
3 3 4
25 2 27
B =130 3 31]
-1 -14 -5

9. UccnenoBaB cucTeMy Ha COBMECTHOCTDH, HAUTU €€ 00llee pEIIeHUE METOIOM
y p
X, +4X, —3%; — X, =—3
Taycca 6X, +24x, -19%, + X, =17
X, +4X, + 2%, —8x, = 20.

10. HaiiTu coOCTBEHHbIE 3HaUY€HHUSI, COOCTBEHHbIE M MPHUCOEIUHEHHBIE BEKTOPbI
MaTpuIlpl JIMHEHHOro omneparopa. Haiitu Buj 3Toll Marpuubl B 0Oasuce u3

3 4 4
COOCTBEHHBIX M MPUCOCIUHEHHBIX BEKTOPOB A = |1 5 1] )
0 2 6
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YueOHoe nu3ganue

PYJIAKOBCKAZ Enena ['eoprueBna
PYIIIAIJIO Mapraputa ®ejopoBHa
OCHITYUK Banepusa BnagumupoBHa
CTAPIIOBA Tatesana HukosaeBHa
PUI'EP Tarssana BukrtopoBHa
MEJIAZI3E Mapuna AbpamoBHa
BYPYXWHA Tatpana @enopoBHa
IITAMKWH Anexcaunp Hukomnaesuda
BE33YBOB Cranucnas Uropesnu
KA3AHYAH Manymak CepexaeBHa
NHIITAKOBA Kcenusa AnexkcanapoBHa

CBOPHUK PACYHETHBIX PABOT
MO BBICIIEA MATEMATHUKE

TOM |

JINDDPEPEHIIMAJIBHOE U UHTETPAJIBHOE
WCUYNCJEHUE ®YHKIIU OTHOM
U HECKOJIbKHUX TEPEMEHHBIX.
SJIEMEHTHI AJITEBPBI

Penakrop E. B. Komacosa
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