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1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OL€CHOYHBIMH MaTepHaAIaMH

Lenbr0 OCBOSHMSI TUCHUIUIMHBEI ABJISIETCA (POPMUPOBAHUE CIICAYIOIMIMX KOMIETSHIINH:

OIIK-1 Crnocoben mnpuMmeHATh (PyHIaMEHTaIbHBIC 3HAHHS, IOJYYCHHBIE B 00JIACTH
MaTeMaTHYeCKUX W (WJIM) €CTECTBEHHBIX HAayK, W HCIIOJIb30BaTh WX B NPOQecCHOHATHHON
NEeSITETbHOCTH.

PesynpTaTamMu OCBOCHUS TUCIMILIMHBI SBISIOTCS CIEAYIONINE HHIUKATOPHI TOCTHKECHUS
KOMIIETECHIINH:

NOIIK-1.1 TIlpumenser ¢QyHIaMeHTaNbHbIE 3HAHUS, IMOJNy4YeHHblE B 00JacTu
MaTeMaTHYeCKUX U (UJIM) €CTECTBEHHBIX HAyK

NOIIK-1.2 Hcnonedyer (QyHAaMEHTaNbHBIC 3HAHUS, MOJYYEHHBIE B  OOJACTH
MaTeMaTHYeCKUX U (UJIM) €CTECTBEHHBIX HAYK B IPO(PECCHOHANBHON 1A TeIbHOCTH

NOIIK-1.3 Ob6nanaer HEOOXOIUMBIMU 3HAHUAMU JIJISI HCCIIEOBAHUS MH(POPMALMOHHBIX
CHCTEM M UX KOMIIOHEHT

2. OneHouHble MaTepHaJibl TCKYLIECT0 KOHTPOJIA U KPUTCPUHU OLCHUBaAHUA

DeMEHTHI TEKYIIET0 KOHTPOJIIS:
— TECTBHI;
— KOHTpOJIbHas paboTa;

Tect no paszaeny 1 (MOITK-1.1.)
1. BeiObepute BhIpasKeHHUsI, KOTOPBIE SIBJISIFOTCS HEOITPEAEIEHHOCTMH:

a) 1%, 0, 0°, 0~ b) 1%, 0°, 0~
c) 17, o, 0° d) 17, o, 0™
2. Ykaxkute o0yacTh onpeneneHus QyHKIMH )y = arcsin x
a) (O> OO) b) (-1’ 1)
¢) (-o0, +o0)) d) [-1,1]

3. Beibepute M3 NpPEUIOKEHHBIX BapUAHTOB TOT, KOTOPBIN SIBISETCS TI'€OMETPUUYECKON
uHTeprpeTanuei Gopmynsl Jlarpamxka:

a) He CyIeCTBYeT TOYKM, MPUHAJJIeKAmed oTpe3ky (a, b), B KOTOpOM KacaTelbHas
napajuieNbHa CeKyllel, coeunsitoniei Touku (a, fla)), (b, f(b));

b) cymecTByeT TOYKa, TNpUHAJIEKamas oTpe3ky (a, b), B KOTOpPOW KacaTellbHas
NePIeHIUKYIIsIpHA CEeKYIIel, coequustonieii Touku (a, f(a)), (b, f(b));

C) CylIeCTBYeT TOdYKa, NpHUHAIekKamas oTpe3ky (a, b), B KOTOpOW KacaTelbHas
napajuienbHas CeKyIeH, coequnsitomniei Touku (a, fla)), (b, f(b));

d) cymecTtByeT TOYKa, NpUHAIJIEXKAIas OTpe3ky (a, b), B KOTOpPOW KacaTellbHas
napajuieNbHa JIF000H CeKyIIei;

€) BEpHOTO OTBETA HET.

4. Uem MOKHO OOBSICHUTH HAJTUYHE OCTAaTOYHOTO uiieHa ¢hopmyibl Termopa?
@) TeM, YTO OCTATOYHBIN YJIEH CTPEMUTCS K HYJIIO;

b) Tem, YTO OCTaTOYHBIN UJIEH CTPEMUTCS K OECKOHEUHOCTH;

€) TeM, YTO OCTAaTOYHBIHN WIEH — 3TO OECKOHEUHO MaJlasi BEIMYMHA;

d) Tem, 4TO MPOU3BOJIbHAS (PYHKIIHS HE BCEI/a MOJIUHOM.

5. BeiOepere ©3 TPEUIOKEHHBIX BAapUAHTOB TOT, KOTOPBIM OTpakaeT YCIOBUE
CYIIECTBOBAHHUS IPOU3BOAHOMN (PYHKIIMM B TOUKE Xo:

a) f'(x,)#0;
b) (%, —0)> f'(x,+0);



o) F'(%—0)= (% +0);
d) 1'% -0)= (% +0);

6) IIPOMU3BOAHAA B TOUKC X0 CYILICCTBYCT BCEraa.

X

7 X
6. Haiiure 2— st GyHKIMU Z = ye” .
X

x L
a) xye’ b) xe’
c) e’ d) ye7

€) BEpHOTO OTBETA HET.

7. BBenuTe NpoIyleHHbIE CIIOBA/BBIPAXKEHUs, YTOOBI MIPUBEJCHHOE HHMXKE YTBEpXKIEHHE
CTaJIO BEPHBIM.
«Teopema: wuHTErpajgsl 10 JHOOBIM
»

, OKPYXAaIOLMM O0COOyI0  TOUKY,

8. Jlnst BBIUMCIIEHUS TPOMHOTO WHTErpajia OT JaHHOW (GyHKUUU u =f(x,y,z) TO
yKka3aHHOI obnactu (V) pexomeHayeTcst AEHCTBOBaTh IO ClEAYHOIIEH cxeme (yCTaHOBHTE
MOCJIeI0BATEIbHOCTD IEUCTBUH 1O MOPSIIKY):

BriOupaeM MOpsAIOK  MHTETPUPOBAHUSA, KOTOPBIA  JHUKTYEeTCS  BHJIOM  OONacTH
uHTerpuposanus. O6nacte (V) mnpoeuupyercss Ha OAHY M3 TpeX KOOPJUHATHBIX
IUIOCKOCTeH. B pesynmbrare Mbl onpenenseM Npoekuuio odnactu (V) — miockyro o0mactb
(D), u ypaBHEeHHs TOBEPXHOCTEH, KOTOpbIE OrpaHUUYMUBAIOT 00JacTh (V).

Crpoum B cucteme koopauHatr OXYZ ob6nacTb HHTETPUPOBAHHUSL.

BeiHOCHM 1711 ymoOcTBa TpoeKIuio — o00nacTh (D) Ha OTHENBHBIM PUCYHOK |
JAJIbHENIITYI0 PACCTAaHOBKY MPEENIOB OCYIIECTBIIsIEM KaK B IBOHOM HHTETpalle.

ITocnenoBarenbHO HHTETPUPYSL, BBIYUCIISIEM OTBET.

OnpenenﬁeM mpeaciibl U3AMCHCHUSA I KaXkJ10M 13 TpEX MEPEMCHHBIX X, ), z, OIPCACIIAA
0011aCTh HHTCTPpUPOBAHUA CHUCTEMOM HCPABCHCTB.

3anuchiBaeéM TPOWHOMN MHTErpajl B BUE TOBTOPHOTO.

9. KpuBonmmHeHBIN HHTETpAIT J-P(X, y,2)dx+Q(X,Y,z)dy +R(X,Yy,2)dz - sto...
|

@) Macca MarepuaibHOI KpUBOA;

b) pabota, coBepiaemas TpH TMEPEMEIICHUA MaTepUaTbHONW TOYKW BIOJL JIMHWH B
CUJIOBOM I10JIE;

¢) UTMHA KPUBOIi;

d) IeHTp Macc KpUBOH

10. JI71s1 3HAKOTIOIOKUTENBHOTO PsiZla UMEET MECTO paBeHCTBO |im % =1. CocraBbTe BepHbIE
n—oo n
YTBEPKIACHUS
1. 1=0 A. Psanx cxomgurcs
2. | =e? B. Psn pacxonurcs
3. | =1 C. Psag MoXeT CXOIHUTHCS, a MOXKET U
4. [=e pacxomutbes. TpedyroTes

JOITIOJITHUTCIIbHBIC UCCIICAOBAHNA.




Ortser:

Kiroun: 1 ¢), 2 d), 3¢), 4 a),5d), 6C), 7 mpocTbiM KOHTYPOM; PaBHBI MEXy c000ii) 8 2-
1-3-6-4-5), 9 b), 10 1-A;2-A;3-C;4-B).

Kpurepuu oOleHMBaHHs: TECT CUUTAETCS MPOMJECHHBIM, €CIIM OOYyYarOlm[Mii OTBETHII
IPaBWIBHO KaK MUHUMYM Ha TIOJIOBUHY BOIIPOCOB.

[Tpumeps! koaTpOIBHBIX padoT (MOIIK 1.1, MOIIK 1.2, UTIK 1.3):
KonTpoabHasi padora no teMme «BBeneHue B aHAJIN3»

|. Beraucnute nipeaesbl

JnZ—an R S St
1 Iim n _4n . - 2 4 8 2n .
. n—oo 3,/2n3+1 , . n—oo n-1 ’
\/1+x2_ 4 6x2+2x_

Im ——

3. Im ; li ;
x—1 2X X—>00 3x2+1
[2 2

5. fim X" —3-L. 6. lim —
Xx—2 X—=2 x—01—COSX ’
x4 )

7 im (x+2j x . 8 im In( x +2)—In2;
x—oo\ X—1 x—0 X2
2X X :

. — sin(2 — X
9. lim u; 10. lim ( )

x—0 X X2 \/2X =2

[1. Onpenenuts nopsanok 6. M. o(x) mpu X —> 0 oTHOCHTENTBHO X:

1. a(x) = In(1+3/x*-tgx), 2. o(X) =v2x+1-1.

I11. Haiftu Touku pa3psiBa QyHKLIMH, YKa3aTh UX Xxapakrep. [loctpouts rpadux ¢pyHkumu B
OKPECTHOCTH TOYEK pa3phblBa:

0, eciu x <0, 1
9 21—X 1
1. f(X)=4x", ecru 0< x <1, 2.y:71, 3. y= —
il X" =
X+2, ecmu X >1. 101X

KourtpoJsbHas padora
no reme «JInddepennuaibnoe ucuncjieHue PyHKIUUH OJHOI0 NePEeMEHHOI0»

I. Haiitu npon3BoHbIC CAEAYIOMMX (DYHKITHI:



ctg(\ﬁ)
1y=%1302; 2 3% +3Y =x-2y; 3 y=@wg2x) V2,

2
Il. Haiitu BTOpYIO IPOU3BOIHYIO %:
X
2 —
X X =cos(t/2), :
Ly=——.2 (_ ) 3. y=sin(x-y)
x4 1 y=t-sint.

I1l. . ITonp3ysck nmpaBuiioM JlonuTasns HalUTH NIPEAEIIbL:

X

. X2 1 . . COS—-

1 lim|~>——-— 2. lim (sinm) 2
XxX—>1-0

1

IV IIpoBectn nonxoe uccnenoanue GyHkunn Y = Xe X u moctpouts e€ rpaduk

KonTposbHnas pabora no teme «HeonpeneneHHbIil HHTErpamn

1.'[ xdx . 5 Isin 3xdx 3.'[ dx

V2x%2 +3 3cos* 3x arctgx(L+x?)

e”dx 5. [xv/1-x*dx. 6. [(1+x)sin 2xdx -
e 42
.4
xdx sin “x
o 8. 1SIN Xy 9. | Vxdx
X+1L) X+ X+ COS "X
(x+L)(x+3)(x+5) N +a
KonTtpoabsHnas padora no reme «OnpeneeHHbIH HHTErpan
. 1
1. [ (2x+sin 2x)dx 3. [ax—2dx
0 %
1 3
xe* dx
2. 4. 2
0 1 XT+ X
5. BbIiuucinuTh HECOOCTBEHHBIE HUHTETPpAJIbl UJIM YCTAHOBUTH UX PACXOAUMOCTD!:
0 2 1
X“dx In x
S 6) J—-dx
2 X* +4 l«JQ

6. BpruuciuTh miuomans GUrypsl, OrpaHUIYeHHON JIMHUSMHU:
a) y=x3, y=x% x=-2,x=1.

1
§) =3-2cos@, Bp= =
) P ®, P >

8

7. Boruucnuts aauHy 1yrd KpuBoit  y = 1-InsinX, orx=0 10 x = —

4



KounTtpoJabHas padora no teme «Psiab»
1. HccrnenoBaTh CXOIUMOCTD PSIIOB:

1
© (3n—1 n°/2 o e” _
0y (—j D
n=1nvns +1 +1 pnt3" ‘11—0031
n
SO G Sl
) Y sin nd+4 e)
) Z (n"+4) Z n(n-+1)-10"
2. Haiit 06;1acTh CXOAMMOCTH psiaa
I (-D"(x+)" & (x=2)"

nzln(n+2)(n+3) Z_ll(nJrl) lIn3(n+2) AS10™ + 20"

3. Jlokazath paBHOMEPHYIO CXOJAUMOCTb IO ornpenenenuto Ha [0;1]

(-1)"x"
Z20n 7

DYyHKUMH HECKOJbKHUX IlepeMeHHbIX.
1. Haiitu ob6nacte onpenenenus ¢pyukiuii. Cnenars yeprex. [laTh OTBET Ha BOIIpOC:
BXOJAT JIM I'PaHULIBI B 3TY o0JacTh z=1In Y+ Y- X
2. Haiitu yka3aHHbIE TPOU3BOIHBIC

2
u:x2y22+2x—3yz. 8_u 6_u 8_u a—uz’?
oXx o0y 07 OXoz

3. HaiiTi yacTHBIC IPOM3BOIHBIC OT HESIBHO 3a/IaHHON (PYHKIIUU

oz oz

z=sin®x+cos’ y+tg’z. —, —=2?
ox oy
. _ 2 2
4. Haiitu HanbombIlIee U HauMeHblee 3HaueHne GyHkuuu Z = X~ — XY + Y~ B obnacTtu
[ x[+]y[<1
2 X X
5. TIpoBeputs, yaosnerBopser i pynkuus U = X“F| —,— |ypaBuenuro
Zy
ou ou _ou
X—+y—+z2—=2u
OX oy oz

6. OmnpenenuTh, B KAKUX TOUKAX MOBEPXHOCTH X2 + y2 /15— 22 =1 nopmans

napaiensHa Bektopy S ={2, \/5,2}

KonTpoubHnasi pabora no teme «KparHble HHTErpaabn
1. U3meHuTH MOPAIOK MHTETPUPOBAHMUS:

4-x

j dx j f (x,y)dy

x—4



2. PaccraBuTh TpaHMIIbI HHTETPUPOBAHUS

Hf(x,y)dxdy D: y=X, y=2X, X+y=6
D

3. Haiitu momanp GUrypsl, OrpaHUYeHHON MuHEAME: X2 + y? — 2x = 0,
y=x, y=0.

4. Haiitn 00beM Tea, OrpaHUYEHHOTO YKa3aHHBIMHU ITOBEPXHOCTSIMH:
x> +y?-8x=0, x*+y*=2% z=0.

5. Haiitu maccy Tena, OorpaHM4E€HHOTO TOBEPXHOCTSIMH :
x? +722=1, y=0, y=1,ecmn p(X, Y,z) = k(X? +y? + 7°).

KoutpoJabHas paéora no teme «JjieMeHTbI BEKTOPHOI0 aHAJIN32»
7. BBIMHCINTD KPUBOJMHEHHBINA HHTErpan 17 pona

[@+x*ydl, e Lix?+y? =ay .
W
8. BsrunciauTh paboTy CHIOBOTO 10JIst. [I[pOBEPUTH 3aBUCHUT JIM HHTETPAJl OT TPAEKTOPUH
I/IHTerI/IpOBaHI/I}I? Ecnu He 3aBUCHUT, TO YIIPOCTUTDb BbIYUCIICHUS.

J.(xy—l)dx +x?y%dy, rme L:AB; A(L0); B(0,2).
(L

3. BpIUMCIUTH TOBEPXHOCTHBIN UHTErPaJ U dS, rme S — 4acTh IOCKOCTH
(S)
X+ Y+ Z = a, 3aKIoueHHas B IEpBOM OKTAHTE.

1. HaiiT OTOK BeKTOpHOTO OISt A =4i —9] depes BHEIIHIOW CTOPOHY MOBEPXHOCTH
napa6oson/a BpameHns Y = X° + Z°, OrpaHMd. IWIOCKOCThI0 Y =4, mpu X <0,2>0.
5. A=(x+h|Z)i +(y+In|x)j+(z+In|yDk. dvA=? ,rotA=?

KonTtpoabHnas padora no teme «@yHKINH KOMIICKCHOTO IEPEeMEHHOI0»

o 3 o o
1. a) Haiitu Bce 3Ha4yeHus1 KOpHS: Y — 2 . Pe3yabrar BBIYHUCICHUI NPEICTABUTh B alreOpandeckon
dopme.

6) [pencrasuts B anre6pamaeckoii popme: (—1—i)*.

2. a) Haiitn ko3 QUUMEHT PaCTsIKEHHs M yroJl MOBOpoTa B Touke Zg =1—I npu oroGpaxkenuu
w=2°

0) IIpoBepuths QPyHKIMIO HA AHATUTHYHOCTD: () = (Z*)2 -Z.

3. Haittu anamutuueckyro dynkiuio f(z) =U +1V 1o ussectnoil nelicTBuTensHOM yacTu u

suauermio T (Zy): U(X,y) = x> =3xy?;, f(i) =—i.

4. BBIYUCIUTD WHTETPAL: IZZ Imzdz, roe L- OTpe30K mpsMoil or Touku Z; =0, 10 TOukM
L
z,=1-2i.



dz :
5. BBIYHCIHTH UHTETPAT: _[ 3 >, Tne L Z|Z - 2I| =1.
L z

(z - 2i)

KonTposabsHas padora no teme «KomiuiekcHbie psiibl. BoiueTsn)
Z

(z-1)(z? +2z-3)

1. Pasnoxuts Qynkumio f(z)= B psiz Jlopana ¢ uentpom B Zg =1

B KomblLe | Z—1[> 4.
2. Haiitu u TIOCTPOMTH 061acTh CXOIMMOCTH psna:

= cos(in) L2 (z+i+1)"
rmi(z+i+1)" aco(2n+i)(4+3i)"

3. BbluuciIuThb CJICAYHOIIUEC UHTCTPAJIbI:

2 zdz o | o/ 2)+l T cos 7zxdx
5 eXpiliz)+2 _S R
|z-2=4 e’ +e |7/=2 z e X2 +4X+5

PGSYHBTaTbI KOHTpOHBHOﬁ pa6OTLI OIpCACIIAIOTCA OLCHKAMU «OTIUMYHO», «XOPOIIO»,
«YHAOBJICTBOPUTCIIbHOY», KHCYAOBJICTBOPHUTCIBLHO.

% BBINOJIHEHHS CootBercTBHE
. OnpeneieHue OLEHKH
3aJaHus TPaAUIMOHHOHU OLICHKE
90%+100% «OtnuuHo» | OTIMYHOE MOHMMAaHUE IPeMeETa, BCECTOPOHHUE 3HAHMUS,

OTJINYHBIE YMEHUS U BJIaJICHUE ONBITOM MPAKTUYECKOU
JeSITEIbHOCTH, HEOOXOIMMBIE PE3yJIbTaThl 00y4YeHUs
c(hOpMHPOBAHBI, UX KAYECTBO OL[EHEHO KOJIMUYECTBOM OaioB,
OJIM3KUM K MaKCUMaJIbHOMY

70% - 89% «Xopomo» | ZlocTaTouHO MOJHOE TOHUMAaHKE TIPEAMETA, XOPOIIHe
3HAHUS, YMEHUS U ONBIT IPAKTHUECKON JesITeIbHOCTH,
HeoOXO0UMBbIE Pe3yIbTaThl 00yueHUs: CHOPMUPOBAHBI,
Ka4eCcTBO HU OJJTHOTO U3 HUX HE OLIEHEHO MUHUMAJIbHBIM
KOJIMYECTBOM OaJlsIoB

55% - 69% «Y IOBIL» [Tpuemnemoe MOHMMaHKE MPEAMETA, YOBIETBOPUTEIbHBIE
3HaHUS, YMEHUS M OTBIT MPAKTHUECKON eSITeTbHOCTH,
HE00XO0/IMMBIE Pe3yJIbTaThl 00y4eHHUs1 CPOPMHUPOBAHBI,
Ka4eCTBO HEKOTOPHIX U3 HUX OLIEHEHO MUHUMAIIbHBIM
KOJINYECTBOM 0aJIOB

0% - 54% «HeynoBn.» | Pe3ynbraThl 00y4eHUs HE COOTBETCTBYIOT MUHUMAIBHO
JIOCTaTOYHBIM TPeOOBaHUSAM

3. OneHoYHBbIe MATEPHAJbI UTOTOBOT0 KOHTPOJISI (MPOMEKYTOUYHOI aTTecTaAluH) M
KPUTEPHUHU OLCHUBAHUSA

DK3aMeH BO BTOPOM U TPEThEM CEMecTpax HpPOBOAUTCA B MHCbMEHHON Qopme 1o
OouneraM. DK3aMEHALMOHHBIM OUJIET COCTOMT M3 JABYX 4acTei. IIpomoikuTenbHOCTh IK3aMeHa
1,5 4gaca.

IlepBass wacTe mnpexcrtaBiseT coOON [Ba BOMNpOca IO TEOPETHUECKOMY Marepuaiy,
nposepsironmx  MOIIK-1.2, MOIIK-1.2. OtBeThl Ha BONpPOCH NEPBOM YacTU JalTCid B
pa3BepHyTOH opme.



Bropas uwacte conmepxkuT nBa Bompoca, mnposepstomuii MOIIK-1.2, HOIIK-1.3,
oopMIICHHbIE B BUJE MpakTU4yeckux 3agad. OTBET Ha BOIPOCHI BTOPOW YacTU Mpeirojaraer
pelleHune 3a7a4 U KpaTKyto MHTEPIPETALUIO IIOJyYEHHBIX Pe3yJIbTaToB.

[IpumepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB

1. Bonpoc 1. MHoxectBa. CpaBHEHHE MHOXECTB IO 4YHUCIY 3JIeMeHTOB. CymnpemMym M
uH(pUMYM, CBOICTBA.

2. Bompoc 2. Ormpenenenue mpeena IOCIENOBATEIbHOCTH. becKOHEeYHO Maible
MOCIIEI0BATEIbHOCTH, CBOICTBAa OECKOHEYHO MallbIX MocienoBaTenbHocTeil. TeopeMbl o
npejierie MOHOTOHHOW MOCIIE0BaTENbHOCTH.

3. Bompoc 3. Ilpenen dhyukuu. OnpenencHue.

4. Bonpoc 4. Ilpuznak bonbuano-Komm amst pyHkium.

5. Bonpoc 5. CpaBHeHMe 0€CKOHEUHO OOJIBIINX BETUYUH U OECKOHEYHO MaJIbIX BETMYHH.

6. Boripoc 6. CBs13b MOHATHI HETIPEPHIBHOCTH U TIpe/eia GyHKINH.

7. Boripoc 7. Turmsl pa3phIBOB.

8. Bonpoc 8. OOparHass QyHKOHS, Teopema O CYIICCTBOBAHHM W MOHOTOHHOCTH
oOpaTHOH (YyHKIUH.

9. Bonpoc 9. 3aMeuarenbHbIC IPEeAeb (C TOKA3aTEeIHCTBOM).

10. Bonpoc 10. Tumbl HeonpeaeIeHHBIX BBIPAKCHUM.

11. Bonpoc 11. Ocobble ciayyan mpou3BOIHBIX.

12. Bonpoc 12. ®opmynsl Komu u Jlarpanxa.

13. Bompoc 13. luddepentman, Teopema u quddhepeHIHPYSMOCTH QYHKITHH.

14. Bompoc 14. Paznoxxenue ¢pynkuuii B psg Teinopa.

15. Bompoc 15. CBs3b NOHATHUS BBITYKIOCTH C KaCaTEJIIbHON U IPOU3BOIHOM.

16. Bonpoc 16. HeonpeneneHHbIit HHTETpaj, ONPEACIICHHE.

17. Bonnpoc 17. Ilpuembl MHTErpUpOBAHMS: MOJBEACHUE MMOJ 3HAK IuddepeHimana,
3aMeHa NepeMeHHON, MHTETPUPOBAHUE TIO YaCTSIM.

18. Bormpoc  18. Meton  HeompeAeneHHBIX  KOA((HUIIMEHTOB, WHTCTPUPOBAHUE
paloOHATIBLHBIX Apo0eit.

19. Bompoc 19. TloacranoBku Diinepa.

20. Bonpoc 20. lHTerpupoBanye TpUrOHOMETPUIECKUX (PYHKITUIA.

21. Bompoc 21. Cymmer Hap0Oy. CBoiictBa cymm JlapOy.

22. Bonpoc 22. CBoiicTBa onpe/ieeHHbIX HHTETPAIOB C JOKAa3aTeIbCTBOM.

23. Bonpoc 23. JnnHa 1yry TIIOCKON KPUBOH, OTIPE/IEICHNE W BEIYUCIICHHE.

24. Bonpoc 24. BerunicieHue miomaien.

25. Bonpoc 25. O0beM Tena BpalieHus.

26. Bonpoc 26. HecoOcTBeHHBIE HMHTErpajibl HEpBOr0 poOAad, NMPAKTHUYECKUH NpHU3HAK
CXOJMMOCTH HECOOCTBEHHBIX UHTErPAJIOB IEPBOTO POJIA.

27. Bonpoc 27 HecoOcCTBeHHblE MHTErpajbl BTOPOTO poJa, MPAKTHYECKUH NpH3HAK
CXOJMMOCTH HECOOCTBEHHBIX HHTErPajioB BTOPOTO poja.

28. Bonpoc 28. [locTaTouHble MPU3HAKH CXOJUMOCTH 3HAKOMOJIOKUTEIBHBIX YHCIOBBIX
PSIOB.

29. Bonpoc 29. Ilpusnak cxogumoctu bonbrano-Komm, nmpusnak [upuxie, npu3HaK
AOens 11 3HAKOTIEPEMEHHBIX PSIOB.

30. Bonpoc 30. IIpenen ¢pyHkunm MHOTUX nepeMeHHbIX. [IoBTOpHbIE Ipesienbl, TeopemMa
00 uX paBeHCTBE.

31. Bonpoc 31. YactHble Ipon3BOIHbIE (YHKIIUU MHOTHUX IT€PEMEHHBIX, IPaIUEHT.

32. Bonpoc 32. Psn Teiinopa GyHKIH MHOTHX TIEPEMEHHBIX.

33. Bonpoc 33. Heo6xoauMoe U JOCTAaTOYHOE YCIOBHE SKCTpeMyMa (YHKIMH MHOTHX
NIEpPEMEHHBIX.

34. Bonpoc 34. KpuBonuHeiiHbIE HHTETpalbl IEPBOTO pojJa: ONpeeIeHUEe, BHIYUCICHUE.

35. Bompoc 35. KpuBoauHelHbIE HHTETPaIbl BTOPOTO POJia: OMpe/eieHUE, BEIYUCICHHE,
BeKTOpHast (popma 3amucu, GU3HIECKU CMBICT.



36. Bonpoc 36. BrluncieHne IBOMHBIX MHTETPAIOB IO MPSIMOYTOJIbHON 00JacTH M IO
KPUBOJIMHEWHOW TpaIeIuu.

37. Bonpoc 37. TpoiiHoii MHTErpal - OnpeeieHIe, BHIYUCICHHUE.

38. Bompoc 38. [ToBepXHOCTHBINM HHTETPaJI IEPBOTO POJIa — ONPEACIICHUE, BRIYUCIICHHE.

39. Bonpoc 39. IToBepXHOCTHBIN HHTETrpall BTOPOTO poJia — ONPEIEICHUE, BEIYNCICHUE.

40. Borpoc 40. MaTerpan ot GyHKIMH KOMIUIEKCHOTO TEPEMEHHOTO.

[Tpumepsl 3aaau:
1. Beruuciuthb npesen nociae0BaTeIbHOCTH:
241-33n%+n- . 1-243—-..+(2n-1)-2n - 27"
1)"mJn +1-33n% +n 8 ) lim (2n-1) 3 lim2=0, 2"
n—w n—-6 n—c \/n2+1 n—o n+1 n+2

2. Beruucnuth npenen GyHKIuu
X3 —3X +2 i x° NG \/1+x -3
1) lim > ,2) lim > — , im
x->1 x4 —5x% +3x+1 x>0 2x° +1  2X—6 x—>2 X2 3x+2
3 _3/1_ X 3 2
4y tim X TVIEX o i3 ) nmf L 17) tim im
Sl —1 T et mx 13X

o0 1+ X —l—x x=5+3]
V5 —J4+cosx 10) lim 1+ xsin x —~/cos2x

e -1 x—0

8) !(ITOX-CI'QSX , 9) IX@O " < ;
In cos5x . sin2x 2
11). lim ———=, 12) lim (1+ 6tgx)xz+ac*
x=0 In cos4x X0
2
X

3. Haiitu Touku paspsiBa QyHKIUHU 1 onpeaeauts Tui Y(X) = In 1

X+

4. BeruucauTh NPOU3BOAHBIE 3aJaHHBIX (PYHKINN

1) y=x(arcsin x)’ —2x+2y1-x* 2) y:(arcsinsinzx)amgx, 3) yz(wj
X

5. Haiitu unTerpan, npuMeHsist mpocTenine npeoOpazoBaHus I

dx
N e 1
Xv4-5In x
6. Haiitu uHTErpa, UCHob3yst HHTErPUPOBAHUS 10 YaCTSIM f x*e¥dx .

(2x + 3)dx
—5x+11°

(Zx - x)dx

8. HaiiTu MHTEerpas ot palMoHalIbHbIX ApoOeit I > .
(x+4)x2 +5)

sin® xdx

7. Haiitu HUHTCrpaJi, BBIACINB MOJTHBIHN KBaaApar J.

9. HaiiTi mHTETpal OT TPUTOHOMETPUIECKUX (PYHKITHIA I
cos® x

10. BeraucnuThb onpeneneHHme WHTErPAJIbI

g a2

11. Haiitu miomaas GUrypsl, OrpaHHUEHHON JTUHUSAME Y =X* —2X  y=3x-1.

12. Haiitn o0beM Teia, 00pa3oBaHHOTO BpamieHueM (Gurypsl Bokpyr ocu OX, orpaHUYeHHOI
auHEsIMHE Y = Sin X, 0 <X <.

Pe3y'J'ILTaTBI OK3aMCHa OIIPCACIIAOTCA OIICHKaMH1 «OTIHUYHO», «XOopo1mo»,
«KYHOOBJICTBOPUTECIBHOY», KHCYAOBJICTBOPHUTCILHO.



Texymmii KOHTPOJIb TPOBOAUTCS B (hOpME KOHTPOJIBHOW TOUKH HE MEHEe OJJHOTO pas3a B
cemecTp. Pe3ynbTaTel KOHTPOJIBHOM TOYKHM MOTYT OBITh 3aUT€Hbl KaK OTBETHI HA BOIIPOCHI 11O
pazzenam, BOLIECIIINM B JaHHYIO KOHTPOJIBHYIO TOUKY.

OneHka «OTIMYHO» CTaBUTCS B Ciy4ac ACMOHCTPAlMM BBICOKOIO YPOBHS 3HAHHMU
ornpeneneHuii, (GpopMyIupOBOK TEOpEeM M HX JI0Ka3aTeIbCTB, YMEHHUS pEIIaTh NPAKTUYECKUE
3a[]a4M C UCIIOJIb30BAHUEM ONTUMAJIbHBIX METOIOB U AHAJIU3UPOBATH ITOJIYYECHHBIN PE3yJIbTaT.

OneHka «XOpOLIO» CTABUTCSA B CIIydae, €CIU CTYAEHT AEMOHCTPUPYET B LEJIOM
YCIIEIIHOE, HO COZieprKalllee OTAebHbIe OLIMOKH B ONpPEeAEICHUAX, (OPMYINPOBKAX TEOPEM U UX
JI0Ka3aTeIbCTBAX, CIIOCOOCH MPEMJIOKUTh ONTUMAIBHBIA METOJ[ PEIICHHs IS MPaKTHUYECKUX
3ajjay, BO3MOXKHO JIOITyCKAaeT HE3HAUUTEIbHbIE OIIMOKU MPU BBIYUCICHHUSAX.

OneHka «yJIOBJIETBOPUTENBHO» CTaBUTCS B Cllydae, €CIU CTYAEHT JEMOHCTPUPYET
YacTUYHOE, (parMeHTapHOE BIIAJICHUE ONpeAEICHUsAMH, (OPMYIMPOBKAMH TEOpPEM U UX
JI0Ka3aTeIbCTBAMH, CIIOCOOCH MPEAJIOKHUTh METOJ Ul pEIIeHUs s MPaKTHYECKUX 3aad,
BO3MOYKHO JI0IIYCKAeT He3HAUUTENIbHbIE BEIUMCIIUTENIbHBIE OLIHOKH.

OneHka «HEyAOBIETBOPUTENIBHO» CTABUTCA B CIy4yae, €CIU CTYIAEHT JIEMOHCTPUPYET
HU3KUI YpOBEHb 3HAHUH olpeiesieHuil, HOpMYyIHMPOBOK TEOPEM U UX JOKA3aTEIIbCTB.

4. OueHo4yHbIE MaTepUaJibl I NMPOBEPKH 0CTATOYHBIX 3HAHMH
(chopMHPOBAHHOCTH KOMITETEHIIHIA)

Ipumepvl munosvix mecmos
1. VcranoBute coorBeTcTBHE Mexy QyHKIme u e€ nuddepenimaniom

byHKIISA MIPOM3BOTHAS
= 3/gj COS X
y = 3/sinx dy = dx

_-Sﬁsinzx

y:«/sinx dv = COS X dx
24/sin x

y= 1 dy = COSX 1
\/sin x 24/sin® x
1 COS X
L dy = —————dx
3[sin x 33/sin” x
COS X
dy = ———_dx
23/sin x
1
dy = ———dx
2+/sin x
1+ %3
In 3 1
2. OnpenenuTte MOPSI0K MAJIOCTH OECKOHEYHO Majlol (DYHKITHH A X OTHOCHUTEIHHO —
X X

pH X — o0
K= .
3. OyHKIUA y =6X-e>* yObIBaeT Ul 3HAYCHUH X



1'Xe(—oo;l/Z)
2. X € (1/2;+x)
3. Xe (—w0;-1/2) U1/ 2;+x)
4, xe(-1/2;+x)
S xe(/2,0).
Zezxst

4. Unrerpan -[ paBeH
1 e +C
5 66> +C

ledic

3.2
EYSIe
4, 6 +

2x° +1

2 2
5. YKaxuTe BEpHOE PA3JI0KEHUE PALIMOHAIBHOM 1poOu (x*=4)(x" +1)

npoOeli ¢ HeonpeIeAEHHBIMU KO3 G DHUIIEHTaMHU

Ha CYMMY IIPOCTBIX

2x% +1 A B
2 _A\(x2 =2 T3
1 (X -4+ x4 x"+1

2x% +1 A B C
2 2 = + T3
o (X*=4)(x"+1) x-2 x+2 x"+1

2x% +1 A Bx+C
2_ 2 =2 v
3 (X -4+ x -4 x+1

2x% +1 A B Cx+D
2 2 = + =
4 (X =4)(X"+1) x-2 x+2 x°+1

dx
6. I/IHTeraﬂ 4COSX+65II’I X+5 paBeH

X
1 tg§+6—\/ﬁ
Ne tg;+6+\/ﬁ‘

+C




4 In|4cosx+63in x+5|+C

7. YKaxxuTe u3 MMPEATOKCHHBIX ITOACTAHOBKY C ITIOMOIIIBIO KOTOpOﬁ MOJKHO H30aBUTCS OT

ISM "

2
HPpaliOHAJIbHOCTHU B HHTErpajIc (X+1) ) \/;

1. Xx=t*-1

2 x=t?
t2_x+1

3. X

8.006nactp unTerpupoBanus D orpanndena muamsimu Yy = 1,y = X, X + y = 4. PaccraBbre

b d
TIpeiesbl HHTErPUPOBAHHS jdyj f(x;y)dx
a ¢
a= Otser: 1
b= Otser: 2
c= OtBert: Yy
d= Otsert: 4-y unu -y+4

9. HaiinuTe 1uiomiajap 00JacTH, MPEICTABICHHON HA PUCYHKE

l.g =g+£ (npaBuNbHBbIN)

4
n 3

2.8:_+_
3 2
3.S=£+£
12 8
T 3
4.S=—+—
6 2
5.S: +_3



10.BpruncnuTe KpUBOJUHEHHBIA HHTETpa j(y —1)dx + 5xdy o npsimoit L: y=4x+2 ot Toukm
L

M1(-2;9) o touku M2(0;8)
OTBeT: -46

11. Jina dpymxuwan Z = Z(X;Y) nseecTHO
! !
zz(M)=2,(M)=0
" . " . "
Z (M) =5; z,, (M) =1, z;, (M) =-2
Torma Touka M
ABJIAETCS TOUKOH MUHUMYyMa
He SBJIETCS TOYKOM KCTpeMyMa
ABJIAETCS TOUKOH MaKCHUMyMa

SIBJISIETCSI CTAlMOHAPHOW TOYKOU
HE SIBJIAETCS CTALIMOHAPHOM TOUKOM

HNudopmanus o paspadoTunkax

PoxkxoBa Csetrnana BmagumupoBna, a-p ¢us.-mMat. Hayk, npodeccop kadeapsl TeOpHH
BEPOSATHOCTEH M MAaTEMATHUECKOM CTaTUCTUKHU, TIpodeccop

knennuk Mapus AJieKCaHIpOBHA, KaHIUAAT (PU3UKO-MATEeMAaTUYECKUX  HAYK,
aCCHCTEHT KadeIpsl TCOPUH BeposiTHOCTEH 1 MareMaTudecko ctatuctuku MTIMKH TT'Y
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