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1. KOMHeTeHIII/II/I U HHAHKATOPbI HUX JOCTUXKCHMSA, IPOBepPsAECMbI¢ TaHHBIMH
OLCHOYHBIMH MaTepHaAIaMH

Lenbr0 OCBOSHMSI TUCHUIUIMHBEI ABJISIETCA (POPMUPOBAHUE CIICAYIOIMIMX KOMIETSHIINH:

OIIK-1 Crnocoben npuMmeHsATh (PyHIaMEHTaIbHBIC 3HAHHS, IOJYYCHHBIE B 00JIaCTH
MaTeMaTHYeCKUX W (WIM) €CTECTBEHHBIX HAyK, M HCIIOJNB30BaTh HMX B MPO(hecCHOHAIbHOM
NEeSITETbHOCTH.

Pe3ynbpraramMu 0cBOEHUS IHMCLUUIUIMHBI SBJISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-1.1 Ilpumensier ¢yHOaMeHTalbHbIE 3HAHUS, I[OJyYeHHble B  00JacTH
MaTeMaTHYeCKUX U (UJIM) €CTECTBEHHBIX HAyK

NOIIK-1.2 Hcnonszyer ¢yHAaMEHTaNbHBIE 3HAHUSA, MOJy4eHHble B 00JacTH
MaTeMaTHYeCKUX U (UJIM) €CTECTBEHHBIX HAYK B IPO(PECCHOHANBHON 1A TeIbHOCTH

NOIIK-1.3 Ob6nanaer HEOOXOAMMBIMH 3HAHUSAMH JUISI UCCIIEOBAHUS MH(POPMAITMOHHBIX
CHCTEM M UX KOMIIOHEHT

2. OneHouHble MaTepHaJIbl TCKYLIECT0 KOHTPOJIA U KPUTCPHUHA OLICHUBAHUA

DeMEHTHI TEKYIIET0 KOHTPOJIIS:
— TECTBHI;
— KOHTpOJIbHas paboTa;

Tect mo paszaeny 1 (MOIIK-1)
1. BeiGepute BhIpasKeHHUsI, KOTOPBIE SIBJISIFOTCS HEOIPEAETEHHOCTMU:

a) 17, 0, 0%, 0° b) 17, 0% 0"
¢) 17, 0", 0 d) 17, 0", 0"
2. YkaxuTe 00JacTh onpeaesieHus (GyHKITUN ) = arcsin x
a) (0, ) b) (-1, 1)
¢) (-o0, +0)) d) [-1,1]

3. Beibepute M3 NpPEUIOKEHHBIX BapUAHTOB TOT, KOTOPBIN SIBISETCS T€OMETPUYECKOMN
uHTeprpeTanuei Gopmynsl Jlarpamxka:

a) He CYIeCTBYeT TOYKM, MPUHAJJIeKAIEed OoTpe3ky (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 TO4YKa, MpUHAIekKamas oTpe3ky (a, b), B KOTOpOW KacaTelbHas
napa’juienbHas CeKyIeH, coequnstomniei Touku (a, fla)), (b, (b));

d) cymecTtByeT TOYKa, NpUHAIJIEXKamas oTpe3Ky (a, b), B KOTOpPOW KacaTelibHast
napa’suienpHa JII000H CeKyIieil;

€) BEpHOTO OTBETA HET.

4. Uem MOKHO OOBSICHUTDH HAJTUYHE OCTATOYHOTO uieHa ¢hopmyibl Termopa?
@) TeM, YTO OCTATOYHBIN YJIEH CTPEMUTCS K HYJIIO;

b) Tem, 4YTO OCTaTOYHBIN UJIEH CTPEMUTCS K OECKOHEUHOCTH;

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

d) TeM, 4TO MPOU3BOJIbHAS (PYHKILIHS HE BCET/IA MOJMHOM.

5. BeiOepere ©3 TPEUIOKEHHBIX BAapUAHTOB TOT, KOTOPBIM OTpakaeT YCIOBUE
CYIIECTBOBAHUS IPOU3BOAHON (PYHKIIMM B TOUKE X:

a) f'(Xo)?&O;
b) f'(x,—0)> f'(x,+0);



c) T'(x,—0)= f'(x,+0);
d) f'(XO—O): f'(Xo"'O);

6) IIPOMU3BOAHAA B TOUKC X CYILICCTBYECT BCEIraa.

X

6. Haiinure % it GyHKIUU Z = ye;.
X

x X,
a) xye’ b) xe’
) e’ d) yey

€) BEpHOTO OTBETA HET.

7. BBemuTe mponyiuieHHbIE CI0Ba/BBIPAXKEHUS, YTOOBI IPUBEICHHOE HUXKE YTBEPXKICHUE
CTaJIO BEPHBIM.
«Teopema: wuHTErpanbl MO JOOBIM
»

, OKPYXAaloLMM O0CO0yI0  TOUKY,

8. Jlnst BBIUMCIIEHUS TPOMHOTO WHTErpajia OT JaHHOW (GyHKUUU u =f(x,y,z) TO
yKka3aHHOI obnactu (V) pexomeHayeTcst AEHCTBOBaTh IO ClEAYHOIIEH cxeme (yCTaHOBHTE
MOCJIeI0BATEILHOCTD ICUCTBUM IO MOPSIKY):

BreiOupaeM  MmOpsIOK  MHTCTPUPOBAHMS, KOTOPBIM  JMKTYeTCS  BHJIOM  OOJIACTH
unterpupoBanus. O6nacte (V) mnpoeuupyercs Ha OIHY M3 TPEX KOOPAMHATHBIX
IockocTeil. B pesysnbrare Mbl omnpesenseM npoekiuto oonactu (V) — miockyo obiactb
(D), u ypaBHEHHSI IOBEPXHOCTEH, KOTOPbIE OrpaHUYMBAIOT 007acTh (V).

Crtpoum B cucteme koopanHat OXYZ o06nacts MHTETPUPOBAHHUSL.

BeiHOCcuM 111 ymoOcTBa Tpoekiuio — o00nacTh (D) Ha OTAENBHBI PUCYHOK U
JAJIbHENIITYI0 PACCTAHOBKY MPEENIOB OCYIIECTBIIAEM KaK B IBOMHOM HUHTETpaJIe.

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 I P(x,y,2)dx+Q(x,y,z)dy+R(x,Yy,2)dz -at0...
|

@) Macca MarepuaibHON KpUBOIA;

b) pabota, coBepiiaemas TpH TMEPEMEIICHUA MaTepUaTbHONW TOYKH BAOJL JIMHUHM B
CUJIOBOM I10JIE;

¢) JUIMHA KpUBOI;

d) IeHTp Macc KpUBOH

o dng
10. JI71s1 3HAaKOMOJIOKHUTEIBHOTO psijia kMeeT MecTo paBeHcTBO |im —= =|. CocraBbTe BepHbIC
n—ow a
n
YTBEP)KICHUS
1. =0 A. Psan cxomutces
2. | =e? B. Pan pacxogurcs
3. | =1 C. Psax MOXKeT CXOIMTHCS, a MOXKET U
4. _ acxonuThes. TpebyroTcs
|=e p peoyro

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
IPaBHIBHO 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

1 1 1 1
n2_4n E+z+§+...+27n
o et S
-0 32n° +1 n—
2 2
. V14X . BX° +2X
3. lim X 4. lim X
x—1 2X x—o 3x2 +1
5 Iimxz;g_l' 6. lim x
T x>2  X=2 ’ " x—>01-cosx’
x2+1 )
. [(x+2 . . In(x*+2)—-In2,
7. Ilmﬂ—j X 8. lim X
x—oo\ X—1 x—0 X2
2X X :
) - . sin(2—x
9. limE—% . 10. ||m(—).
x—0 X X2 [2X — 2

I1. Onpenenuts nopsiok 6. M. o(X) mpu X —> 0 oTtHOCHTENBHO X:

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

I11. Haiftu Touku pa3psiBa GyHKIMH, YKa3aTh UX Xapakrtep. [loctpouts rpadux ¢pyHkuuu B
OKPECTHOCTH TOYEK pa3pblBa:

0, eciu X <0, 1
2 21—X 1
1. f(X)={x",ecu0<x<1l 2.y= 1 , 3. Y= 1
il X" =
X+ 2, ecmu X >1. 1421-X

KourtpoJsbHas padora
no reme «JInddepennuaibnoe ucuncjieHue PyHKIUUH OJHOI0 NePEeMEHHOI0»

I. Haiitu npon3BoaHbIE CEAYIOMMX (DYHKITHI:



X
ctg(\/i)
1 y=(e% 1302; 2. 3% +3¥ =x-2y; 3 y=g2x) V2 ;

2
Il. Haiitu BTOpYIO IPOU3BOIHYIO % :
X
2 X = cos(t/2),
1. y= X , 2. (_ ) 3. y=sin(x—y)
x2 _1 y =t —sint.

I1l. . ITonp3ysck nmpaBuiioM JlonuTasns HalUTH NIPEAEIIbL:
X
_ %2 1 _ _ COS—
L lim|l 2—-— 2. lim (sinzx) 2
x—1 X—1 Inx X—>1—0
1

IV IIposectn nonnoe uccnenoanue Gpyukuuu Y = X€ X u noctpouTts €€ rpaduk

KonTposbHnas pabora no teme «HeonpeneneHHbIil HHTErpamn

1 xdx 5 sin 3xdx 3-J dx

I\/Zx2 +3 ' I3\/cos4 3 arctgx(L+ x%)

etdx 5. [xv/1-xdx. 6. [(1+x)sin 2xdx -
e +2
. 4
xdx sin “x
o 8. (SN Xy 9. | Vxdx
X+L)( X+3 ) X+ COS "X
(x+L)(x+3)(x+5) N3 aa
KonTtpoabsHnas padora no reme «OnpeneeHHbIH HHTErpan
. 1
1. [ (2x+sin2x)dx 3. [VAx—2dx
0 P!
1
X F dx
2. ] X€ 4 jz—
0 S X7+ X
5. BbIYucIUTh HECOOCTBEHHBIE HUHTETPpAJIbl UJIM YCTAHOBUTH UX PACXOAUMOCTD!:
T x%dx tInx dx
a) J. 2 0) _[
* X° +4 < /X

6. BpruucnuTh miomane (I)I/IFYPBI, OTrpaHUYEHHOW JTMHUSIMMU:
a) y=x3,y=x, x=-2,x=1.
06) p=3-2cosp, B= %

N

7. BeramcnuTh UIMHY 1yrd KpuBod  y = 1-InsinX, orx=0mox = —

4



KounTtpoJabHas padora no teme «Psiab»
1. HccnemoBaTh CXOIUMOCTH PSIIOB:

1
212 2
® Inn ©(3n-1)" © on" & el -1
2) ) ———:b) Z( ) 50 2 — e d) )
n=lnN n3+1 n=1 4n+1 nzln!'3 nzll_cosi
n
00 . 3 [e'e) (_1)n—1
e) » Sin(n® +4).e) .
nZ::1 nzzlln(n+1)-10“
2. Haiit 06;1acTh CXOAMMOCTH psiaa
N O =D"(x+)" & (x=2)"

-10)", : .
r]zzlln(n+2)(n+3) (x ) Z‘l(n+1) /|n3(n+1) 2110" + 20"

£ (-)"x"
3. Jlokazath paBHOMEPHYIO CXOJAUMOCTb IO ornpenenenuto Ha [0;1] ZF
n=1 n-—

DOYHKIUH HECKOJIbKHUX NepeMEHHbIX.

1. Haiitu obnacts onpenenenus ¢pyHkuuid. Cuenatps yeprex. JlaTe 0TBET HAa BOIPOC:

BXOJIAT JIM I'PaHULIBI B 3Ty 00J1aCTh z=Iny+,y-x.
2. Haiitu yka3aHHbIE TPOU3BOIHBIC

2
ou ou ou o°u

u= xzyzz +2x-3yz. —, —, —, —=7

oXx oy 07 Oxoz

3. HaiiTi yacTHBIC IPOU3BOIHBIC OT HESIBHO 3a/IaHHON (PYHKIIUU

. oz o1
z=sim x+cos’ y+tg’z. —, —=2?
ox oy
. 2 2
4. Haiitn HauOosbiiee ¥ HauMeHbIee 3Hauenue Gynkuu Z = X~ — XY + Y~ B obnactu
[x]+]yl<1
2 [ X X
5. Tlposeputs, ynosnersopseT mu pynkuus U= X" F| —,— | ypaBuenuro
zZy
ou ou _ou
X—+y—+z—=2U
OX oy oz

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

napasnensHa Bektopy S = {2, J5 2}

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

1 4—X
Idx I f(x, y)dy
0 X—4



2. PaccraBuTh TpaHMIIbI HHTETPUPOBAHUS

_” f (x, y)dxdy D: y=X, y=2X, x+y=6
D
3. HaiiTe miomams GUrypsl, OrpaHAYEHHON IMHISIME: X° +y — 2x = 0,

y=x, y=0.

4. Haiitn 00beM Tella, OrPaHUYCHHOT'O YKa3aHHBIMH ITOBEPXHOCTSIMH:
2, .2 2 2__2
x“+y -8x=0, x"+y =2, z=0.

5. Haiitu maccy Tena, OorpaHM4E€HHOTO TOBEPXHOCTSMH :
X2 +2°=1, y=0, y=1,ecin p(X, y,z) = k(x> + y* + Z%).

KourtpoJsbHas paéora nmo teme «JjieMeHTbI BEKTOPHOI0 AaHAJIN32»
7. BoluMcauTh KpUBOIMHENHBIN unTerpan 1" pona

j(1+x2)d|,me L:x*+y?=ay.
(L)
8. Bpruuciuts padboTy cunoBoro nosst. [IpoBepuTh 3aBUCHT JIM MHTETPaANT OT TPACKTOPHH
HUHTCTI pI/IpOBaHI/I}I? Ecin e 34aBUCUT, TO YIIPOCTUTDH BBIYUCIICHUA.

j (xy—1)dx + x2y?dy, rae L: AB; A(10); B(0,2).
(L)

3. BpIUMCIUTH MOBEPXHOCTHBIN UHTErPajl ” dS, rae S — 4acTh MIOCKOCTH
()
X+ Y+ 7Z=a, 3aK/Il0uCHHas B IICPBOM OKTAHTE.

1. Haiiti moTOK BeKTOpHOTO moyst A=4i —9] uepes BHELIHIOI CTOPOHY IIOBEPXHOCTH
napaGosona BpamieHust Y = X + Z°, orpaHmd. MIOCKOCTHIO y=4,npu Xx<0,220.
5. A=(x+Inz)i +(y+Inx)j+(z+Iny)k. divA=? ,rotA=?

KonTtpoabHnas padora no teme «@yHKINH KOMIICKCHOTO IEPEeMEHHOI0»

1. a) Haiitu Bce 3Ha4eHUS KOPHS: Y-2. Pesynbrar BBIYMCIEHUI TPECTABUTH B alnreOpandeckoit
dopme.

©6) IlpexncraButh B anredpanueckoii popme: (—1— i)4i :

2. a) Haiitn ko3 QUIMEHT pacTsKeHHs W yroJl MoBOpoTa B Touke Z, =1—1 npu orobpaxenun
o= z°

0) IlpoBeputh GyHKIHIO HA AHATUTUIHOCTD: () = (Z*)2 -Z.

3. Hailitn aHanuTHYeCKy0 (DYHKIIHIO f(Z) =U +iV 1o wu3BecTHON JeHCTBUTENBHOH 4YACTH W

suauermio T (Z5): U(X,y) =x3-3xy*; (i) =-i.

4. BbIYHCTUTH WUHTETPAN: jZZ Imzdz, rne L- oTpesok mpsMoii OT TOYKH z, =0, 1o Toukm
L



dz .
5. BbIYHCIHTH HHTETPAI: j 3 rae L Z|Z — 2I| =1.
LZ

(z-2i)%’

KonTposabsHas padora no teme «KomiuiekcHbie psiibl. BoiueTsn)
Z

(z-1)(z% +22-3)

1. Pasnoxuts pynkuuio f(z)= B psig Jlopana ¢ nentpom B Zg =1

B Komble | Z—1> 4.
2. Haiit u IOCTPOHTS 061acTh CXOIMMOCTH psiza:

© cos(in) +°° (z+i+1)"
rml(z+i+1)" aso(2n+i)(4+3i)"

3. BbIUHCIUTE CICOAYIOIIUEC UHTETPaJbI:

a) § ﬂ 6) f exp(l/z)+1OIZ B)T cos zzxdx
2 —_— _—mmm
lz-2]=4 e’ +e |7=2 z o X2 +4x +5

PGSYHBTaTbI KOHTpOHLHOﬁ pa6OTLI ONpCACIIAAIOTCA OUCHKAMU «OTIUMYHO», «XOPOIIO»,
«YHAOBJICTBOPUTCIIBHO», KHCYAOBJICTBOPHUTCILHO.

% BBINOJIHEHHS CootBercTBHE
. OnpeneieHue OLEHKH
3aJaHus TPaAUIMOHHOHU OLICHKE
90%+100% «OtnuuHo» | OTIIMYHOE NOHMMAaHUE IPEeIMETa, BCECTOPOHHUE 3HAHMUSI,

OTJIMYHBIE YMEHUS U BJIaJICHUE ONIBITOM IPAKTUYECKOU
JeSITeTbHOCTH, HEOOXOIUMBIE PE3YIbTaThl 00ydIeHUS
c(OpMHPOBAHBI, UX KAYECTBO OLIEHEHO KOJIMUYECTBOM OaljIoB,
OJIM3KUM K MaKCUMaJIbHOMY

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

55% - 69% «Y IOBIL» [Tpuemnemoe MOHMMaHKE MPEAMETA, YIOBIETBOPUTEIbHBIC
3HAHWS, YMEHUS M OTBIT MPAKTHYECKON AEATEIBHOCTH,
HE00XO0/IUMBIE pe3yNIbTaThl 00y4eHUs1 CPOPMHUPOBAHBI,
Ka4eCTBO HEKOTOPHIX U3 HUX OLIEHEHO MUHUMAIIbHBIM
KOJINYECTBOM 0aJIOB

0% - 54% «HeynoBn.» | Pe3ynpraThl 00y4eHUs HE COOTBETCTBYIOT MUHUMAIbHO
JIOCTaTOYHBIM TPEOOBAHUSAM

3. OnleHoYHBbIe MATEPHAJbI UTOTOBOT0 KOHTPOJIsI (MPOMEKYTOUYHOMH aTTeCTAlUH) 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.

[lepBast wacth mpencTaBiseTr coOOW [Ba BOMpoca IO TEOPETUYECKOMY MaTepuaiy,
nposepsronmx MOIIK-1.2, MOIIK-1.2. OtBersl Ha BONpPOCH NEPBOM YacTH JalOTCid B
pa3BepHyTOI hopme.



Bropas wuacte conmepxkuT nBa Bompoca, mnposepstomuii MOIIK-1.2, HOIIK-1.3,
oopMIIEHHbIE B BUJE MpakTUdeckux 3agad. OTBET Ha BOINPOCHI BTOPOW YacTH Mpeirojaraet
pelleHune 3a7a4 U KpaTKyto MHTEPIPETALUIO IIOJyYEHHBIX Pe3yJIbTaToB.

[IpumepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB

1. Bonpoc 1. MHoxectBa. CpaBHEHHE MHOXECTB IO YHUCIY MIEeMEHTOB. CynmpeMym u
uH(pUMYM, CBOICTBA.

2. Bompoc 2. Ormpenenenue npezena IOCIEIOBATEIBHOCTH. bBECKOHEYHO Malible
MOCIIEI0BATEIbHOCTH, CBOICTBAa OECKOHEYHO MallbIX MocienoBaTenbHocTeil. TeopeMbl o
npejierie MOHOTOHHOW MOCIIE0BaTENbHOCTH.

3. Bompoc 3. Ipenen dhyukiuu. OnpenencHue.

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

5. Bonpoc 5. CpaBHeHHne 0eCKOHEUHO OOJIBIINX BETUYMH U OECKOHEYHO MaJIbIX BEJTUYHH.

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

7. Boripoc 7. Turmsl pa3phIBOB.

8. Bonpoc 8. OOparnass QyHKOHs, TeopemMa O CYIIECTBOBAaHHM W MOHOTOHHOCTH
0o0paTHOM (YHKIIUH.

9. Bonpoc 9. 3aMeuarenbHbIC TPeAeb (C TOKA3aTEIHCTBOM).

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. Paznoxenue ¢pynkuwmii B psg Teinopa.

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

16. Bonpoc 16. HeonpeneneHHbIit HHTETpaj, ONPEACIICHHE.

17. Bonnpoc 17. Ilpuembl MHTErpUpOBaHH: MOJABEACHUE MMOJ 3HAK auddepeHmana,
3aMeHa ePEeMEHHOM, MHTETrPUPOBAHUE TI0 YACTSAM.

18. Bormpoc  18.  Meton  HeompeAeneHHBIX  KOA(D(HUIMEHTOB, WHTCTPUPOBAHUE
paroHaIbHBIX IpOOEHi.

19. Bonpoc 19. IloacranoBku Diinepa.

20. Bonpoc 20. MHTerpupoBanye TpUrOHOMETPUIECKUX (YHKITUI.

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

22. Bonpoc 22. CBoiicTBa ONpeeeHHbIX HHTETPAIOB C JOKAa3aTeIbCTBOM.

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

24. Bonpoc 24. BerunicieHue miomaien.

25. Bompoc 25. O6beM Tena BpalieHusl.

26. Bonpoc 26. HecoOcTBeHHBIE HMHTErpajibl MEPBOTO poOAd, MPAKTUUYECKUH TMPH3HAK
CXOJMMOCTH HECOOCTBEHHBIX UHTErPAJIOB IEPBOTO POJIA.

27. Bonpoc 27 HecoOCTBeHHblE MHTErpajbl BTOPOrO poOJa, MPAKTHUYECKHH TNpH3HAK
CXOJMMOCTH HECOOCTBEHHBIX HHTErPajiOB BTOPOIO poja.

28. Bonpoc 28. JlocTaTouHble MPU3HAKK CXOJUMOCTH 3HAKOIOJIOKUTEIBHBIX YHCIOBBIX
PAIOB.

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

30. Bonpoc 30. IIpenen ¢pyHkunm MHOTUX nepeMeHHbIX. [IoBTOpHBIE Mpeienbl, TeopeMa
00 uX paBeHCTBE.

31. Bonpoc 31. YacTHble Ipon3BOIHBIE (PYHKIIMU MHOTUX MIEPEMEHHBIX, TPaIUCHT.

32. Bonpoc 32. Psn Teiinopa GyHKIH MHOTHX TIEPEMEHHBIX.

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

34. Bonpoc 34. KpuBosnHeiiHbIE MHTETpajibl IEPBOTO pojJa: ONpeeieHre, BHIYUCICHHUE.

35. Bonpoc 35. KpuBonuHeiiHbIe HHTETpaIbl BTOPOTO pOJia: ONpeesieHre, BEIYHCICHNUE,
BEKTOpHast (popma 3anucu, GU3NIECKU CMBICI.



36. Bonpoc 36. BrluncieHne IBOMHBIX MHTETPAJIOB IO MPSIMOYTOJIbHON 00JACcTH U 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. BeruucauTs npenen nociae0BaTeIbHOCTH
_An*+1-33n° +n- . 1-243—..+(2n-1)-2n e
1)“mJ +1-3/3n% + 8 ) lim (2n-1) 3y fim2=n, 02"
n—w n-6 n—o nZ +1 n—w n+1 n+2

2. Beruucnuth npenen GyHKIuu

x3 —3x+2 . x3 x2 \/1+x -3
1) lim > ,2) lim s ,3) lim
-1 x4 —5x? +3x+1 x>0 2x“+1  2X—6 HZx —3x+2'

3\/1+ 3\/1 3X Jx -1 3 2

4) ,5) lim——, 6) I| , 17) lim

x—>0 1+ X 1 x—w § 4 3% \/_ x—1 1_\/; _1_?\’/; ’
\/E—\/4+cosx 1+ xsinx —+Jcos2x

8) limx-ctg5x, 9) lim - , 10) lim :
x—0 x—0 eX -1 x—0 2 X
tg E
sin2x
11). lim 1N COSSX. 12) lim(1+ 6tgx)x+ac
x=>0 Incos4x x>0
2
3. HaiiTu Touku paspsiBa QyHKIUHU U onpeaenuts Tui Y(X) = X
4. BeIuucauTh TPOU3BOAHBIC 3aIAHHBIX (YHKIIUMA
1) y=x(arcsin x)" —2x+2y1-x* 2) y =(arcsinsin’ x)arCth , 3 y= (ﬂj
X

5. Haiitu unTerpan, npuMeHsist mpocTenine npeoOpazoBaHus j

dx
Xv/4 —=5In x '

6. Haiitu uHTErpa, UCHob3yst HHTErPUPOBAHUS 10 YaCTSIM j x*e*dx.

y y (2x + 3)dx
7. HaiiTu uHTerpa, BHIICTUB MOTHBIN KBaApaT j 2— .
-5x+11
2x2 — x Jdx
8. HaiiTi mHTETpall OT palMOHAIBHBIX IPOOei j
x +4)\x% +5)

sin® xdx

9. HaiiTi mHTErpall OT TPUTOHOMETPUIECKUX (PYHKITHIA j
cos® x

10. BeraucnuThb onpeﬂeneHHme WHTErpaJIbI

R

11. Haiitu rurornaas GUrypsl, OrpaHHYEHHON IMHUAMH 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»,
«YHAOBJICTBOPUTECIBHO», KHECYAOBJICTBOPHUTCIBHO.



Texymmii KOHTPOJIb TPOBOAUTCS B (hOpME KOHTPOJIBHOW TOUKH HE MEHEe OJJHOTO pas3a B
cemecTp. Pe3ynbTaTbl KOHTPOJIBHOM TOYKM MOTYT OBITh 3aUTEHBl KaK OTBETHI HA BOIPOCHI 11O
pazzenam, BOLIECIIINM B JaHHYIO KOHTPOJIBHYIO TOUKY.

OneHka «OTIMYHO» CTaBUTCS B CIIy4ae JACMOHCTpPAlMM BBICOKOI'O YPOBHSI 3HAHHU
ornpeneneHuii, (GpopMyIupOBOK TEOpEeM M HX JI0Ka3aTeIbCTB, YMEHHUS pEIIaTh NPAKTUYECKUE
3a[]a4M C UCIIOJIb30BAHUEM ONTUMAJIbHBIX METOIOB U AHAJIU3UPOBATH ITOJIYYECHHBIN PE3yJIbTaT.

OneHka «XOpOoIIO» CTaBUTCS B CJIy4yae, €CIU CTYAEHT JEMOHCTPUPYET B LEJIOM
YCIIEIIHOE, HO COZieprKalllee OTAebHbIe OLIMOKH B ONpPEeAEICHUAX, (OPMYINPOBKAX TEOPEM U UX
JI0Ka3aTeIbCTBAX, CIIOCOOCH MPEMJIOKUTh ONTUMAIBHBIA METOJ[ PEIICHHs IS MPaKTHUYECKUX
3ajja4, BO3MOXKHO JIOITyCKAaeT HE3HAUUTENbHbIE OIIMOKU MPU BBIYMCICHUSIX.

OneHka «yJIOBJIETBOPUTEIBHO» CTaBUTCA B Cllyyae, €CIM CTYAEHT JEMOHCTPUPYET
YacTUYHOE, (parMeHTapHOE BIIAJICHUE ONpeAEICHUsAMH, (OPMYIMPOBKAMH TEOpPEM U UX
JI0Ka3aTeIbCTBAMH, CIIOCOOCH MPEAJIOKHUTh METOJ Ul pEIIeHUs s MPaKTHYECKUX 3aad,
BO3MOYKHO JI0IIYCKAeT HE3HAYUTEIbHbIE BEIUNCINTEIIbHBIE OLIHMOKH.

OneHka «HEYAOBIETBOPUTENIBHO» CTABUTCSA B CIy4yae, €CIU CTYIAEHT JIEMOHCTPUPYET
HU3KUI YPOBEHb 3HAHUH olpeiesieHuil, HOpMyIMPOBOK TEOPEM U MX JA0KA3aTEIIbCTB.

4. OueHo4yHbIE MaTepUaJibl I NMPOBEPKH 0CTATOYHBIX 3HAHMH
(chopMUPOBAHHOCTH KOMIIETEHIIHA)

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

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

- 33/sin’ x

y:,/sinx dv = COS X dx
2/sin x

1 dy = COSX 4o
\Jsin x 24/sin® x
1 COS X
S dy = ————dx
3/sin x 33/sin* x
COS X
dy =———dx
23/sin x
1
dy = ———dXx
2+/sin X
1+x3
In 3
. X 1
2. Onpenenute MOPSIOK MAJIOCTH OECKOHEYHO Majiol (DYHKITUH —————~ OTHOCHUTEIBHO —
X X

npu X — 0
K= .
3. OyHKIms y =6x-e2* yObiBaeT amst 3HaueHHiT X



Lye (—o0;1/2)
2: Xe(L/2+0)
3. Xe(—o0;—1/2) U/ 2;+x)
4. xe(~1/2;+)
5 xe(1/2.0).
2,2x°
4, I/IHTerpan-[ e dx paBeH

1. e +C
5 6 +C

lezxs +C

3.2

3
e +C
4. +

2x% +1

2 2
5. YKaxxuTe BepHOE pa3oKEeHUE PAlMOHATLHON qpoou (X=X +D) CYMMY HPOCTBIX

npoOeli ¢ HeonpeIeAEHHBIMU KO3 G DHUIIEHTaMHU

2x% +1 A B
2 _A)(x2 =7 T
1 (XF=8H(x"+1) x" -4 x"+1

2x2 +1 A B C
2 2 - + T
o (X =4)(x"+1) x-2 x+2 x°+1

2x*+1 A L Bx+C
3 (C-H(+D) x* -4 x*+1

2x% +1 A B Cx+D
2 2 - + T3
g4 (X=X +1) x-2 x+2 x°+1

dx
6. I/IHTerpa_]'I 4COS X+63|n X+5 paBeH

X
1 tg§+6—\/ﬁ
V27 tg;+6+\/§‘

+C




3
2(tg§+3)
——~ +C

3. 3

4 In|4cosx+65in x+5|+C

7. Vkaxure u3 MMPEATOKCHHBIX ITOACTAHOBKY C ITIOMOIIIBIO KOTOpOﬁ MO>KHO I/136aBI/ITC$I oT
J- 5\/ X+1 dx

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

1. x=t*-1

2 x=t?
2 x+1

3 X

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

b d
Hpeaeibl HHTErPUPOBAHUS de J f (X; y)dx

a ¢
a= Otser: 1
b= Otser: 2
c= Otgert: Yy
d= Otsert: 4-y unu -y+4

9. HaiinuTe 1uiomiajap 00JacTH, MPEICTABICHHON HA PUCYHKE

l.g =E+£ (npaBuNbHBbIN)

4
T 3

2. S=_+_
3 2
3. S:£+£
12 8
4. S =E+—3
6 2
5. S:E-i-ﬁ
3 4
3 8



10.BeIamcanTe KPUBOJIMHEHHBIN HHTErPa j(y —1)dx + 5xdy no npsmoii L: y=4x+2 ot Toukn
L

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

11. s ysxun Z = Z(X;Y) usBectHO
!/ !
zy(M)=2,(M)=0
" . " . "
2 (M) =5, 2, (M) =1, z;, (M) =-2
Torna Touka M
SBIISIETCS] TOUKOW MHHUMYMa
HE SIBJIIETCSI TOUKOM dKCTpeMyMa
SBIISIETCS] TOUYKOW MaKCUMyMa

SIBJISIETCSI CTAlMOHAPHOW TOYKOU
HE SIBJIAETCS CTALIMOHAPHOM TOYKOU

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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