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Hacroampre KOHTPONBHEBIe PpabOTHL 110 BLICHIEH MATEMATHKE Hpef-
HaSHAYEHE! AJIS CTYAEHTOB-320uHEKOB 1l Kypca Beex cnennanbHOCTEH .

Pnane:xeﬂne MaTepPHaJA OCHOBHOIC Kypca yCTAHABAUBABTCH CTPOTO
B COOTBETCTBHE C IIPOTPAMMOIL:

II rog o6yuenua. QYEKIEN HeCKOIbLKHMX HepemenHEIX. Kparusie,
KPMBOJl"KeﬁHHE W NOBEPXHOCTHRIE AWHTErPAJIbI. Teopﬂa nond. P.KA]:L

Mo sToit wacTe Kypca HeoBXOANMO BHIIOAHHATE 3 KOHTPONLEBIX
paborer: N 4-6.

OcHoBHO $opMOit 06yUeHNs CTYACHTA-3R0THAKE SBIEACTCH CAMO-
crosrenbHan pabora Haja yIeGHEIM MATEPHAIOM.

Kourposisaas paGoTa Jo/KHA BRITONHATECH CAMOCTOATENEHO, HHAYE
CTY/IEHT OKAXKeTCH HeNO/ATOTOBJIeHHLIM K 3K3AMEeHY. He PeKoMeHyeTCH
OJHOBPEMeHHO IPHCHIZIATH B MHCTHTYT HECKOMBKO padoT.

IIpm BEIDOIHEHAN KOHTPONSHLIX pabor HeobxoamMo:
KaXAyo paGoTy BEIIONHATE B OTAGNBHOH Terpand; Ha ofmoxke
TerTpand HAMUNKIO, UHATHANL, MAGP, HOMeP KOHTPOALHOR paboThr
THCATH PASGOPUMBO, YETKO; YCIOBHA S8I&Y BHOMCHIBATE LOJHOCTHIO
B IDOPAZKe OUYEPeAHOro HOMepa; pelleHHA 3ajad u 06'bACHEHUS W3-
JAraTh TeTKO, aKKYPATHO, Ged cOKpameHHMA cJoB. UepTeRH MOXKHO
BEIDOJAHATE OT PYKH.

B xaxpoff KOHTPOJbHOM pafore CTYZEHT AONIMKEH pellaTh Bece Te
3a/iauA, HOMePa KOTOPHIX OKAHUMBAIOTCHA HA TY XKe NAQPY, HA KOTOPYIO
OKaHUMBAETCA HOMeP yuebHoro mndpea (Hanpuvep, cTyAeHT, yuebunii nmdp
xroroporo 34u-115, 8 paSore N 4 gonxes caenars sagasm N 5, N 15, N 25,
N 35, N 45, N 55, N 65, N 75). B toEne paboThl Heo6X0IAMO HOCTABATE
LATY ee HCIONHEeHEKHA, CBOIO IIOAIMCh ¥ OTIPARKTE B IEKAHAT A/ HPOBEPKHE
B cIIelyIONie CPOKK:

Kype Homepa paGor B CPOKM Bh{ITOTHEHAA
II MapT-HIOJL HIOJL-ABTyCT cenTAGPL-HoAGPD
4 5 6

Ecau 2 pa6oTte HeT ommGoK, TO OHA BOSBpamaercd K CTYAEHTY €
pemenaueii: «Pa6ora aomyinena k sauery» . Ecau B pafore Haiiesns! omu6-
K3, TO OHA BO3BPAIIAeTCA CTYAEHTY ¢ pemenameii: «PaGoTa mouymena x
3a4eTy mocie MCIPABJEHMi». B srToM cxyuse crysenT AOMMEH Hcmpa-
BHTH OIIZGKY, MPAYEM BCe MCHODABIEHHH JeNaloTCA B TOH e TeTpau
moclle pemeHsHmHE. Bo BpeMA K3AMEHATHOHHON CeCCHH CTYNCHT HOMKEH




[image: image4.jpg]TOJTYIHTH 3A4ET IO KAXK0M U3 TpeX pafoT, BRINONHEEHEIX 34 BTOPOl rof
obyqaerma. [Tocite 3TOI'0 CTYEHT AOMYCKAETCH K SKIAMEHY. DK3aMeH cfa-
erca ycrHo. Ha pK3aMene HeobxomMMo HOKAa3aTh 3HAEMe OnpeleleHHH,
OCHOBHBIX HOHATHI Kypea, hopmys, GopMyIEpoBoK M ZOKA3ATETECTB TE0-
pem ¥ yMeThb pemarh 3ajladu.

MPOrPAMMA

DYHKIFW HeCKOILERX MePeMeNERIX

1. OyRKNuN HECKONBKHX IlepeMeHHBiXx. O61acTs onpejereHms.
Tpenen dyuxmnu. HenpepsisAoCTS.

2. YacrHste nponssogubie. [lonunli AnddepeRnuan 1 ero cBi3hb ¢
4aCTHEIMH IIPOVIBOAHAIMA, HERAPHARTHOCTS GOPMEI IOXHOTO THdeper-
nuana. Kacare sEas WIOCKOCTH H HOPMATH K moBePXHoCTH. IeoMerpu-
TecKui cMBICT DOTHOTO ardbepesnyuana.

3. YacTEre NPOM3ROJHBIE ¥ TOJHEE MAGQEPeRIMANE BRICIHEX
vopsakos. @opmynsa Teitnopa. ®opmyaa Maxaopera.

4. Heapnue pyurnun. Teopema cymecrsoparns. Jludpeperumpo-
Ba¥Ue HeABHBIX QYHKIEH.

5. DxeTpemyMsl DYHKOHH HECKONLKUX NepeMesnmx. Heobxoxgmumoe
ycnosre. JJoCTATOUHBIE YCAOBHA.

6. Jlpoitanie u TPOAHKIE MHTEIPANK, KX OCHOBHEIE cBoMcTBa. Ilpex-
craBreHmie 06 HETerpaiax Jiobol KpaTHOCTH.

7. Boiuncienne ABOHHLIX M TPORHLIX METErPRJIOB B AEKAPTOBHIX
KOOPIHHATAX.

8. 3aMeHa MepeMeHERX B KPATHEIX WETerpanax. Ilepexon oT ge-
KapToBbiX KOODAUWHAT K MOJISDHLIM, HUIAHADHIECKAM 1 chepiIecKun,

9. pumMerenye KPATHBIX WHTErPAJIOB A4 BEIYHCIEHUS 06'bEMOB H
nomanei, A PeIeHAS 3axaY MEXAHUKA U QUIAKH.

Kpusoxuneiinsie B NOBEPXHOCTHEIE HHTETPaALI

10. Bazaun, IPEBOAAINAE K KPHBOJIMHERHRIM HATerpazaM. Ompe-
AeNeHAe KPABONTUHEHHEIX MHTEIPAJIOB IIlePBOTO H BTOPOro POA&, HX OCHOB-
Hble cBOMCTBA U Bhrducienue. ['eoMeTprdeCcKie H MEXaHNTECK e IPUI0-
sxenns. CBASh MeK/[y KpMBOJMHeHHAIME WHTErPATAMEA TEePBOro & BTOPO-
ro poga. Popmyxa I'prra.

11. Ilnowmeas moBepxHOCTH. OlpeeeHe TOBEPX HOCTHBIX UETED-
panos. Ax CBOMCTBA M BRIUMCIIEHEE. )

Teopua noas

12. CranspHoe NMoje. JIMHAH TOBEPXHOCTH YPOBHSA CKANSAPHOrO
nond. T'pafiveRT CKaISPHOTO TOMXA.

13. IlponssonHasd no HanpasieHno. OnpesencHue, BoIYRCTERTE.

14. BexTopHoe mose.




[image: image5.jpg]15. OpHOCTOpORENAE H ABRYCTOPOHHUE HOBEPXHOCTH. IloT0OK BeRTOP-
HOro mois Yepes HoBepxXHocTh. Belumememume moroka. Teopema
OcTtporpagckoro.

16. OuBeprennys BEKTOPHOTO HOXH. Briuucienne AWBepPreHmuy.
ConeHonganbusle (TPYGUATEIS) IO,

17. Pabora cuiosoro nous. IfupRyaanua BexTopHOro noxa. Teo-
pema Crorca. Porop mona. PusndecKkui cMBICH poTopa. YeIOBAR Hesa-
BUCHMOCTH XPUBOIKRHEHHOIO HATEIPAJIA OT IIYTH HHTErPUPOBAHEA.

18. IloTennuanvHOE 1OJE, YONOBHe MOTeHIHATBHOCTH NOMH.

YxcxoBeie PAAK

19. Yncaosne pagu. CxoammocTs u cymma psza. Heofxogumoe
yCA0BHE CXOARMOCTH. JefCTBHESA ¢ PHIAAMH.

20. Paznn ¢ HOJOMMUTeNbEBIME YieHamMy. IIpH3HAKH CXORHMOCTH.

21. 3uaxonepeMeHHbLIe PAABI. AGCOTIOTHAS U YCIOBHAS CXOAMMOCTD.
Bnaxouepeayromuecs piasl. [IpusHaxk JledGrmua.

22. PApsl ¢ KOMIUIEKCHBIME yJeHaMi. MeToxs! HCCAefOBAHAS Ha
CXOMMOCTD.

DyHKIAORATLABIE PABL

23. O6aacts cxogumocti. TIoHATHE PABHOMepPHOH CXOXZHMOCTH.
TIpmsuax Beitepmrpacca. CRoficTRa PABHOMEDHO CXOASIIUXCE PRAOB.

Crenengsie pagsl

24. Teopema A6exa. Pagayc cxogumocTH. CBOHCTBA CTEDEHHBIX
pAfioB.

25. Pasnoxenne gyHKkuui B crenenHsle paast. Pag Teitropa. [Ipn-
MeHeHHe CTeNeEHBIX PALOB K HpHGJIH}!CBHHbIM BBRIYMCJIEHUAM.

Pagw Pypue

26. TpurosoMeTpuueckas cucrema Gynxouii. Pag ©ypee. Pasno-
JKeHHe DYHKUHE B DA Dypbe.

Jlureparypa

1. Tiuckyros H.C. fudepennuaibioe & NHTerpalbHoe HCULCHE-
HHe 1% Bry3on.-M.: Hayra, 2001-2005.-T.1, 2.

2. Byrpos f1.C., Huroxecxmit C.M. Brlcmaa MareMatuka: Audde-
pPeEnUANIEHOE M HHTerpaisHoe wcuucaenue.-M.: Hayka, 1980-1988.

8. Byrpos §1.C., Huronscrku# C.M. Bereuras MatemaTnka: Judde-
PpeHnuaNbEbe ypapHeans; Kparnue murerpan:s; Payst, GynKmus komi-
TlexcHoTo mepeMesHora.-M.: Hayia, 1981-1988.

4. Tanko I1.E., ITonor A.T., Koxessugos T.I. Bercmas Marema-
THKA B YIPa)KHEHHSX ¥ dayiadax.-M.: Beiemas mxosa, 2001-2005.-9. 1, I1.

5. MuceMernnwif 0.T. KoECueKT JeKIui Ho Buicuel MaTeMaTuxe
(monuerit kKype).-M.: A#ipuc-npece, 2005.




[image: image6.jpg]KoHTponbHasi pa6ota N 4
DYHKLUUN HECKOJIbKUX MEPEMEHHEIX

JIureparypa: [1], T.1; [2]; [4], 9.5; [5].

3agawm 1-10
&

B 3aFavYax 1-10 BEIYHCIATE YacTHbIE TMPOM3BONHEIE — H — OT
eneRylomux GyHRmuiE: o

1.z =In(x* +sin’® (x*)) 2.z =cos(2xy) +arctg(x/ y)

3.z =arccos(5x/ y*) 4.z=arctg’ (y/x)

5.z=1g(0)/E + ¥ 6.z=xsin(5x" +y*)

7.z =(x* +sin{xy)) 8.z =arcsin\J(x- y)/x

9.z=In(x*+y’ +2x+1) 10.z = g™

3agaum 11-20

B sagagax 11-20 BoumcauTe DOAHRH audidepeHIUaT BTOPOTO
nopsaxa d°z or dymkmmit:

1Lz=In(2x+y) 12.z=¢”

13.2=5 + Taty+y 14. z =sin(x + 2y)
15.z=¢ sin2x 16.2=2"+y -3g
19.z=e™ 18. 2= sin(xy)
19.z =cos(3x+ y) 20.z=¢"Iny
Bagaun 21-30

&

B sagauax 21-30 Ba¥TH IpOMSBOAHYIO —— HeSBHO 3ajaEHoON
byHRITHE: ox

2
. 2,
21.x% + y* =cos(xp) 22-5‘ﬂy+i2—=2

2 :
23" —xp=0 24. %%y =2%




[image: image7.jpg]25.x* -y’ =sin(Z)
X
2. cigy+2=1
¥

29.cos =¥ +y*
X

3anaun 31-40

GbyHRIAM:
3l.cos(xz)+x* +y* =3y

33,2 4227 =1

¥
35.tgz+y’ —xmz=3
37.xyz-x* —sinz =0
39.tgz+y* —xpz =3

Bagaum 41-50

26. tg(op*) +x—y* =0

v
=2
o

28.tgy —

30.x%% =27

. o & .
B sagazax 31-40 naiiTe DpoussogHbLe a U — HesBHO JafaHHOMN

32.x"+ y* +2° —sin(xyz) =0
i _7-0

Xy
36.x° +y +2° =cos(x*yz) -1
38.sin(0M)+x* +20 =xz

40. arcsin(xz) + arcsin(yz) = xyz

B sagadax 41-50 naiita rpaguent gyExmun U(x,y,z) B Touxe A u

IPOMSBOAHYIO 3T0l HYHKOHUH B TouKe A IO HALPABIEHWIO K TouKe B:

41.U = y+In(x* +2%)
DU=yx—\xy+7"
43.U=cos(x+2y)+2~/xyz

A4U=y +Jx* +2*
45.U =z 49—y

46.U =In(3-x")+ x2*

ARLY  B(0,2,0)
40,5,-2)  B(,7,-4)
A(%,Ez’-‘,s) B(§+4,32—"+3,3)
AQL0) B2~
ALLO)  B(44-1
A1,23)  B(0,6,0)




[image: image8.jpg]47.U =32 ~In(z~1) A(,1,2) B(6,-5,2/5 +2)

48.U =ln(z* + x%) A(LL1) B(2,-2,4)
49.U=xy—f A(43,-2)  B(,5-2)
50.U =In(x+ v + 22 A4(.22)  BGR45)
Bagam 51-60

B sagauax 51-60 manucars ypasHeHme KacaTebHON IJIOCKOCTH B
HOpMAaNK K 3aJaHHCH MOBEPXHOCTH B TOYKe M:

Slz=x*+)’ M,(1,-2,5)
5257+ 427 =4 M,(1,4/3,0)
PRI
53.’2‘—5+%—f—6=0 ,(1,0,0.8)
54,37 +2y" 42" =5 M,(1,2,1)
55.z=x"~y* My(1,1,0)
56.2" =x* +y* M,y(1,1,2)
575+ +(z-2) =2 M,(0,1,3)
53."—;+ %2+%=1 M‘,(l,l,gx/ﬁ)
59.(x—-2) +y*+27 =25 M,(1,2,2/5)
60.x* +3y" — 62" =7 M,y(1,2,1)
BagaTx 61-7¢

B sazavax 61-70 uaiiTa aKerTpeMyM byERKUMH:
6l.z=x~xy+y* +9x—6y+20
62.z=~x*—xy-y*+x+y
63.z=x 4y’ —2x+4y+8




[image: image9.jpg]64.z=xy(l-x~y)

65.z2=—x"—4y* +5x—8y+3
66.2=
67.2=5x"-3xy+y* +10

P —xy -yt +3x+6p

68.2=3x+6y—x*—xy—)*

69.z=x"+y" +4xy—4x—5y

70.z=2xy-3x — 2y’ +12

KoHTponecHas paGota N 5

KpaTHble U KPUBONUKENHbIE UHTErpansi
Jlarepatypa: [1}, T.2; [3k [4], L.II; [5].

Bagaun 71-80

B sagavax 71-80 paccTaBMTE Lpefenbl WHTerPHUPOBAHHA B ABOMH-
HOM HHTErpaje NBYMA €cIocoGaMH U BEIMHCIUTS €ero pAHOEANBHEIM CHO-
coGom. OBnaCTE HETETPHPOBAHAN H306PAINTE HA JepTee:

7L [[xfydsdy, rae Dix=0,x=1,y=2,y=0
D

7 H(x+2y)dxdy,meD:y=i3,x:5,x=yz—4
s

3. H(x+y)dxdy,meD:x:O,x:l,y:],y:x
5

74. {J +25)dxdy, rae D:x=0,y=0,x=3,x-y+2=0
D

75. ﬂxdxdy,maD:x:O,x:Z,yzx’,y=2s/§
v

76. ﬂ(6—x1—y2)dxdy,me D:iy=0,y=lx=yx=2-y
D

77. [fex - ydxdy, vne Dix=1,x=4,xy=4,y=5-x
5




[image: image10.jpg]78. Hydxdy,meD:x:[),x:2,y:x’,y=2\/2_x
5
79. H )dxdy,mer+y 5xy=4

80. H(9—y2)dxﬂ)/. rae D:x=0,y=0.y=3yy:3>%x
7

3anauu 81-00

B sagauax 81-90 uaiita o6BeM Tesa, OTPAHEYEHHOTO 3ALAHHBIMII
nosepxmocTsMu. Teio 7t 0618CTh WHTETPHPOBAHIS UB06PABHTE HA YepTeie;

sx,z:}!,\:,_;::5,:20,))2(),,\1=1+,~:Z
82.22 =1-2, X +y' =1
83.z=4-x",2x+y=4,x=0,y=0,z=0
84,5 +4y7 +2=1,z=0
85.z=x"+3y",x+y=1,x=0,y=0,z=0
86.2=9,2=0,x +3y-4=0,y=x"
87.x=2y" x+2y+2=4,z=0,y=0

88.x+y+z:6,y:67%x,y=673x,y=0,z=0

89.z=5xx+y*=9,2=0
90.z=x>+)}, y=x*,y=1,2=0
3apaux 91-100

B sageqax 91-100 HaiiTh wromans GUrypst, oOrpaHMueHHOM! JBHHBI-
MH JIUHAAMHA. HcnonssoBars HonApHEbIE KOODAHHATHL:

91. y2—2y+x’:0,y=‘/§, 92, x*-4x+)y"=0,y=0,

10
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2 2 2
Y -dy+xt=0,y=3x X —8x+y' =0, y=—"7
Y ¥ P =0y
2 x 2 2
93, Y -by+xi=0,y="f, 04, x'=2x+y*=0,y=0,
y r=7
¥ =8y +x* =0, y=3x X —Ax+y?=0,y=x
95. ' -8y+xt=0,y=-m, 96. x-dx+y'=0,y=0,
J ﬁ ¥
P =10y+x* =0, y=3x R -8x+y=0,y=x
97. Y -dy+x'=0,y=x, 98. x*-2x+y*=0,y=0,
yz—6y+11:0,)¢:0 x7—10x+y2=0,y:\/§x
9. yi-by+x’=0,y=x, 100, 2 —2x+y =0, p=-%,
Y=oy
¥ =10y+x"=0,x=0 X —4x+y* =0,y=3x

3amaum 101-110

B sagagax 101-110 Bsiqucaurh KpHBoaRHeHHELE naTerpan I poaa
{mo amune nyru), ecam gyra l - 3To 0Tpe30K HpAMON 0T Tourd A{x;,y,) KO
Tournm B(xa,yp):

101, J’J}ydl A(L2) B(4,-1)
;

102. jyzxdl A(0,3) B(1,5)
;

103, [Zat 412 B3
Ix

104, [ a1 A(1,4) B(5,20)
%

105. [¥xyat A(0,1) B(8,3)
1

11




[image: image12.jpg]106. j(JZ v+ 2x)dl A4(0,0) B(1,2)
'

107. j!’—;:ldl A03) B(2,4)
T
Y +1
108. al 40, B@23)
P ! \
2
109. jy—”dl AL3) B(2,5)
i X
X+ 2
110. |—=a! A4(0,0) B(4,1)
5

3apaux 111-120

B sagavax 111-120 seuncauTs kxpusosnHeRssli uuterpan 1 poga

IP(x, P)dx+Q(x,y)dy mo rpusoit I
!

UL [y'dx+xdy, I:x=cost,y=sint,0<t<
I

WA

112. jx’dx—yzdy, l:x:si.u%,y:cns;t,ostsg
I

113, I(—2x+y)dx+(x—2y)dy, l:x=cost,y=sint,0$ts%
i

114, J‘x:ydx-xyzdy, I:x=2u)st,y=25int,051$§
!

IIS.Ifyzxderx’ydy, I:x=+cost,y=+sint,0<r<n
I

116. [(x-2y)dr +(y—20)db, l:x=3sim,y=2cosz,0s:s§
:

117. Iyldx+x2dy, l:x=sin%,y:cos’t,05!s%
i

12




[image: image13.jpg]ll&fxzydwryzxdy, 1:x=+fsint, y =Joost,0<1< X
7

[S)

119. I(x+2y)dx+(3x+y)dy, I:x=cos?t, y =sin’1 0<z<’2£

120. f—(x+y)dx—(x—y)dy, 1:x:mst,y=sint,05t£§
I

KoHTponsHas pabora N 6
Panb

Jureparypa: [1], T.2; [3}; [4], L.IL; [5}
Banaun 121-130

B sagavax 121-130 mcciejoBaTs CXOAUMOCTH PHJOE C MONOXKH-

TeJIbHEIMH “IEHAMU:

121, 4)22 -

126. a)i(w'" +9)

et

127. a)z

53 —sinn

5)2—

=

et

mzarctgx

t+n’

=0

13
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128411)%:?—*_—1 5)%,_][_2_
1 = 1
129, a);nsxm 6>§(n+l)«/n—+—l
5 1, a1
l30.a)§[(l+;) 5)§n!

3agaux 131-140

B sagauax 131-140 nccaenosarsk Ha abcoMIOTHYIO B YCIOBHYIO CXO-
UMOCTE FHAKOTIePEMEHHEIL DAR:

xsx.g% 132, ;( 1

133. Zsm 134;;13"1

13. Zws" 135;(’;_‘)_';
137. Z( 1y 2" H ISB.ZH)""L’:Q
139.2‘;% mg%

Bamauu 141-150

B zagatax 141-150 zefiTe HHTEPBAN CXOKMMOCTY CTEEHHOTO PARA
A HCCIIEfOBATh €ro CXOAEMOCTh HA KOHIAX:

: (x+2
142 ; (n+1y

143,31+ (41 144.i%

=t =
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149.3 2n ~(x-2)"
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Banaum 151-160

—{(n+1)(x+2)'

146.
21+l

=l

& (x=2)
148. ) ~——
; 9"

e
150.

B aagavax 151-160 pasnosxursh JaHHYIO GYHKIMIO B paj Maxiope-

Ha (B pAA HO cTeleHAM X):

151, y =xIn(l-x%)
153, y=x27"
155. y =xcos2x

157.y=

159.y =

Bapauu 161-170

152.y=—~

1-x*

sin3x
x
_In(1-2x)
=

154, y=

156.y

158.y =cosdx +1

X=sinx
160.y = 5
x

B sagawax 161-170 pasnoxute MHOTOWIeH P(X) mo cTemeHaM 3a-
JAaHHOTO ABYUJEHA ¢ ToMolnbio dopMynst Teitmopa:

161. P(x) = x* —3x* +5 1o cremensim (x~1)

162. P(x)=-2x" +3x—4 no cremnensm (x-2)

163. P(x)=2x" -~ x* +4x+5 mo cremeraM (x+1)

164. P(x)=—x +2x* +3x~1 1o crenensm (x+3)
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[image: image16.jpg]165. P(x)=x* —2x—5 110 crenenam (x—3)

166. P(x)=2x" + x* —4x Do crenensm (x+2)
167. P(x) =3x’ —2x" +3x+1 mo cremersm (x—1)
168. P(x)=x* —=3x* +x+7 mo crenensm (x~2)
169. P(x)=4x" +x* —7x+3 no crenenam (x+1)

170. P(x) =%’ —x*+4 1o crenensmm (x+4)
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