ﬂeMOHcmpalx;MOHHbllz eapudaHm IK3dMeHAUUOHHbIX NMeCcmoB6blX 3a0aHUl

no mamemamuxe 3a 2 cemecmp 0jisi CyO0eHmMO8 HaANPAGLeHUs.
140100.62 - ¥eriosHepreTHKa U TEIIOTEXHUKAY» (epynna FTO-11)

Tema 1. /IndpdpepenuunanbHoe ucuuciaeHne PyHKIUI HECKOJIbKHX MepeMeHHbIX

3aganne 1. OcHOBHbLIC NOHATHS TeOPHH (PDYHKIMM ABYX HePEeMEHHbIX

3
JIluausMU ypoBHS QyHKUUU Z = (X2 - 2y) SIBJIIOTCA ...

_) runepOOoIBI
) mpsMble
) DIUIUIICHI
) mapabotb

3aganne 2. YacTHbI€ MPOHU3BOIHBIE

0%z
YacTHas IPOU3BOIHAS BTOPOTO MOPS/IKa 0_ QyHkumu Z = In(2x + 3y) paBHa ...
y

2
s 9
(2x+3y)’
) 4
1
(2x+3y)’
) 6

exrny)

3aganue 3. Auddepennuposanye HesIBHLIX GYHKIMHI

Tt pynxunn X°Z2° — 3xy + e’ + y4 —5 = 0 cnpasennusbl cOOTHOIIEHHS . ..

Z, =2xz° -3y
., 2x2®-3y
Z - —
3x%Z% + ye¥~*

z, = -3x+ ze¥” +4y°
. 3x—ze¥ - 4y°
Z. =
Yo 3x%Z% + ye”
dz = (2xz3 - 3y)dx + (— 3x + ze¥* + 4y3)dy




3aganue 4. JxcrpeMymbl (0e3yCJI0BHBIE)

Jnst pynkuun Z = 3x2 - 2Xy + 2y — 6X, umeromeii ogHy craruoHapHyio Touky M ( 1 O),
CIpaBeIIUBLI COOTHOILIEHHUS ...

J touka M ( 1 O) — He ABJIAETCS TOUKOM IKCTpeMyMa
J touxka M ( 1, O) — TOYKa MaKCUMyMa
2 touka M ( 1, O) — TOYKa MUHMMyMa

) ee MunnmyM pasen — 4

3ananme 5. I'pagueHt
TpagHeHT GYHKIHH 1 = 2 © + xy + zy B TOUKe R(0;1;1) HMeeT BHA...
D i+ j_'+ 3k

Joi o+ +k

3amanme 6. IIpon3BoaHAs 10 HANIPABJEHUIO

[Tpown3BoHOM QyHKIIMNU Z= X2y2 +6X+ y2 B Touke M (0,2) B HalpaBJICHUH, UAYIIEM OT 3TOU
touku k Touke N (1,1), sBnsercs

) BekTOp (l}—l)
_ BekTOp (3\/5;—2\/5)
~/ 4ucio \/E

2 ygucno 0

3amanue 7. KacareJbHas NJI0CKOCTHL U HOPMAJIbL K IOBEPXHOCTH
YpaBHEHHE KAcaTebHOH ITMOCKOCTH K MOBEPEHOCTH 7 = _33[2 + 2}: z B TOUKE M(L 1; 5) HMeeT BH/ ...

J 6x—-4y—-z+3=0

J o 6x+4y—z-5=0
J 4x4+06y—-—z-5=0
Jo6x+4y —z+5=0
Tema 2. UnTerpajibHoe ucyuciaeHue GPyHKIUI 0JHOH nMepeMeHHOoii

3aganmue 8. HenocpeacTBeHHOE MHTETPUPOBAHME
Y cTaHoBUTE COOTBETCTBHE MEXKIY HHTETPAJIOM U €0 3HAYCHUEM.

1. [(2x-1)ds 2. [ fdx 3. [eMdx 4 [cosSxdx

BapuaHThI 0TBETOB

sinSx 1 E‘EI
D S111 D 2
5 O 2% 3

0 (2x -1 M 2

e
8 3



3aganue 9. [loHsgTHE HEeONPeaeTEHHOT0 HHTErPaJia

MHOKeCTBO BCeX MEPBOOOPA3HBIX GYHKIUU Y = UMEET BUJ ...

X+1

O 2In2x+1+C
D %In\2x+j+c

1 ]J+C
2X +

2
D -2 __4C
(2x +1)°

2 2In

3ananue 10. CBoiicTBAa HeonpeaeJeHHOr0 HHTErPaia
VKaxHTe Bce BepHBIe YTBep:KIeHHA (C — MPOH3BOIBHAA [T0CTOAHHAA)

[+ arctgrdx = [xdx - [arctgxds
[3-2%dx =3[2%dx
(J‘]n(z—.x)cix)r = In(2—x)
[d(shlzx)=(si112x)r +C

3aganue 11. 3aMeHa nepeMeHHbBIX B HeonpeaeJeHHOM HHTerpaJje

xdx
B HeonpeneneHHOM HHTETpalie Iﬁ BBe/eHa HoBas nepemenHas [ =+/2X+ 5. Torna
X+

UHTETpaJl IPUMET BU/!

dt+C

. It2_5

dt+C

® %I(tz ~5kdt +C

2t+5

5 jt2_5

dt+C

3ananmne 12. UaTerpupoBanne panoHaJLHBIX AP00eil
YcTaHoOBUTE COOTBETCTBUE MEXKIY HEONPEACICHHBIMU HHTErpajlaMy U Pa3I0oKeHUEM
NOJIBIHTErPANTbHBIX (DYHKIMI Ha dJIEMEHTapHbIe (IpocTeime) qpoou:

- 9x—7 - 5x-3 P oy | .

D e P 2)] T o | ———~dx A g —dx
(x—1D7(x—-6) (x—-D(x" +49) x(x —10) (x—D*(x°+64)
BapuaHTbI 0TBETOB

A N B +C‘x+D A + B £+ E
D (x-1° x-1 x*+64 x-1 x%+49 D x x-10
A B C 0 A Ex+C
+ + + = %
D (xr-1" (x-1° x-1 x-6 D x-1 x*+49



3ananue 13. UHTerpupoBanne TPUrOHOMETPHYECKHX (DYHKIIMI

MHOXeCTBO BCeX MepBooOpasHbIX GpyHkImu | (X) = sin® xcos' X umeer Bu ...

5 cos5x_cos7x+c

5 7
cos X cos X
0 - + +C
5 7
D 3co x—-5c0° x+C

O —3co x+5c0° x+C

3aganue 14. CpoiicTBa onpeae/JeHHOr0 HHTErpaJjia
DOyarxmma ¥ = | (Y) 3aJlaHa M HENPEPhIBHA Ha Beell YMCIoBoil mpaMmoit, a m b —
neHCTEHTENBHEIE YHea. 1 0ra BEPHO YTBEPKICHHE ...

y 4D b
[ flx)d = 4] flx)ax
4a a

y b 4 4
> | tokic = tekic— | o

] b 4 4
© [ Gde= [ r()d+ [ fx)d

.: b4
[ f@ar= | flx)dx
a+4

o
3aganue 15. UnTerpupoBaHue o 4acTsaM B ONPEAeJeHHOM MHTErpaJe
7

OnpeneneHHBI HHTETPAT j]n(?: + E)d‘i pPaBEH ...
]

5 10lm2-2
D 6ln2+2
D 6ln2-2
5 —2(1+n2)

3aganue 16. Boluuciaenue onpeaeJéHHOro0 HHTErpaaa
1 1 1
Eennt [ f(x)dx =3+ [g(x)dx =3 —1. To muTerpan [((~3 +2) f(x) + (3 ~1)z(x))dx PaseH ...
0 0 0

{esedime omeen) I




|
Ompee TeHHBIET HHTETPa jx?’-x}'4+5x4 dx pageH ...

O 19 O 19 O 35

]

60 6 30

- 19
30

3aganue 1/. Boipaxkenue nuomann Gurypol yepes onpeieaéHHbIH HHTErPaJl

ITnomane dburypsel, H3odpakeHHOH HA PHCYHKE,

}‘u.
2“ y=-x%+2
1l
‘1 |04 X
E Gl‘[pE,E[BJ'IHE’I'CH HI—ITEI‘I]EL]‘IGM. .
[
0
7l e
1]
R (WEFRA P
1]
7 )
I}

3aganne 18. Haxoknenue miaomaau Gurypbl

Ilmomame GHUrypsl, H300pakeHHO Ha PHCYHKE

.ll.}y
5 y:x2—4
Zi
7k
u/lﬁj/ 3 X
-3
}j paBHa ...
- 96 5 18 - 92
3 3



3aganne 19. CxoauMocTh HECOOCTBEHHBIX HHTEIPAJIOB
CXO,I[FIIL[HMHCH HARJTAHOTCH H8005CTBEI-]H]:-IE HHTE]"pEIJ'I]:I .

+o _l +02 _E +0 _§ +a _E
| = Odx | = 7dx | x "dx | = 8dx
1 1 | |

3aganue 20. BolunciaeHne HecOOCTBEHHLIX HHTEIPAJIOB

Hecod 5 T dx

C€COOCTBCHHBIN I/IHTeraJI —2 paBeH

5 (4x+12)
08 D -0,25 00,25 D~

Tema 3. UnTerpajbHoe ucHHucIeHUe (PYHKIUI HECKOJbKHX MepeMeHHbIX

3ananue 21./IBoiiHbIe HHTErPA/IbI (BLIYHCICHHE MIOIATN)
WnTerpan ”dxdy, e D: X+Yy <6; x=0; y=0, paseH ...

D
(egedume omeem) I

3aganne 22./IBoiiHbIE HHTErPAJIBI (DaCCTaHOBKa IpeaeJaoB HHTGFDHDOB&HI/IH)

S: JIBoiiHoit nHTErpan J. j f (X, y)dxdy rae D o6nacts orpanuyennas nunusavu X =0, y = 3,

D
y=3XpaBeH
27 ¥x
O ax [ f(x, y)dy
0 o0

27 3
9 jdxjf(x,y)dy
0 0
3
2 jfdyi/[f(x, y)dx
2
O [y [ f(x y)dx
0 0

3ananue 23. KpuBoJinHeliHble MHHTErPaJbl 110 JUIMHE JYTH (BLI‘II/ICJICHPIC IIJII/IH)

Nurterpan IC" , Tne L — ayra nmuanm X2 + y2 = 3_(23, y< 0 paBeH ...
71
L

(egedume omeem) I

3ananne 24. KpuBonHelHbIe HHTErPAJbI 10 KOOPANHATAM

1
KpuBonuHelHbIi HHTErpai o KOOpAUHATaM E§ Xdy — ydX rme L —KOHTYp TpeyroibHuKa ¢

L
sepumaamu A(—12), B(—19) u C(3,0) pasen ...

(egedume omeem) I



3ananne 25. KpuBoInHelHbIe HHTEIPAJIbI 110 KOOPAMHATAM (110 3AMKHYTOMY KOHTYpY)
[To mo6oMy 3aMKHYTOMY KOHTYPY PaBEeH HYJIIO KPUBOJIUHEHHBINA HHTETpall IO KOOPAUHATAM ...

0 (¢ +2y)dx+ (x +3y)dy
D §(x+ y?)dx+ (2xy +3y?)dy
O §sin(x+1)dx + x*dy

O §(x+3xy)dx + (X + y)dy

Tema 4. IlocsienoBaTeILHOCTH U PAABI

3ananne 26. Heo0XxoauMbIii NPU3HAK CXOAMMOCTH PAIA
YKa)KI/ITe TC pﬂ,Z[BI, JJI KOTOpBIX BBIITOJIHACTCA HCOGXOZ[I/IMOG yCJIOBI/Ie CXOOINUMOCTHU p;ma

oo el ) oo B 2
5 21 5 7 Z‘“[ 1 HJ 2n° +4
';?:13"l n=1 =1

2
n? +2 n+3 nt+1 HZ:l n?+7

3aganue 27.CymMMa yncaoBoro psaa (mpeodpaszosanue KoddbduuueHToB psiga)

CyMMa 4uciaoBOro psja i L paBHa ...
n=1 (n + 2)(n + 3)

% - Jl _JO 00
6

3ananue 28.MpusHak cpaBHeHus (MCCJAEI0BAHUE HA CXOAMMOCTD)
C oMOIIIBI0 IPU3HAKOB CPABHEHUS YKAKUTE, KaKHE U3 PSIOB CXOMITCS

- 1 = -1 - 1
2—— S e
n=l Wi — 40 Zﬁm +5 n=1 7 +6n ng\!ﬂg +51° +6

3aganue 29.[Ipusuak Janamoepa
Hcnons3ysa npusnak [lanambepa, ycTaHOBUTE COOTBETCTBHE MEXKIY PAIAMH U CIEAYIOIIUMU

YTBEPKICHUSIMU
) n-1 @ 1 v 3n
z ( sy =11 Py 71 m
1) n=1 .F’I+._.}. 2[?‘!—1 31:,1:1
BapuaHThI 0TBETOB
Dpacxoznmca E] CXOJUTCS E] C MOMOIIBIO pu3HaKa Jlanambepa ycTaHOBUTH HEIb3sI

3aganue 30.Paabl ¢ HOJI0KATEILHLIMU YieHaMu (pa3Hoe)
YKa)KI/ITe HpaBI/IHBHOG YTBep)KI[eHI/Ie OTHOCUTCIIBHO CXOANMOCTH YHUCIIOBBIX prI[OB

® 5 “ 1
A) — H B)
nz=1 n pzz=1 10"

") A — cXoJgHICH, B — pacXoaHICA

1 AHD cxonsarcs
7 A — pacxoAHTCA, B — cXoAHTCA
) A HB pacxoasarcs



3aganue 31.3HakonepeMeHHbIE PAAbI (BUAbLI CXOAUMOCTH)

YCTaHOBI/ITe COOTBCTCTBUC Me)KI[y BUJIaMu CXOOIUMOCTH U 3HaKOHepeMeHHBIMI/I pHZ[aMI/I
1) AOGCOIIOTHO CXOAUTCS

2) YCI0BHO CXOIUTCS
3) Pacxoaurcs

BapuaHThI 0TBETOB
o Y Z

oD
] > D) (n+4)
n=1 =1
3ananue 32.CreneHHbIe pAabl (HAX0XKICHUE 00JIACTH CXOTUMOCTH)
(x-2)"

n

O061acTh CXOOUMOCTH CTCIICHHOI'O pAaa Z
n=1

0 [-19) 0 [13) 0 (-12) 0 (13)

3ananne 33.Psanx Makiopena

paBHa ...

Jana ¢pynxuus f (X) =In(2 — 2X), Torma nepsbie yeThipe, OTIMYHBIE OT HyJIs, WIEHBI
pasnoxeHust ’To PyHKIUHU B psig MakjaopeHa uMeeT BUL ...

4x*  8x°> _16x*

) = 2X-
2 3 4

2 3
) In2-x-2-X -

2 3

2 3
D N2+ x—2 2 -

2

2 3 4

2 In2x—|n2X—+In2X——In2X7+...



