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1. KOM]’[eTeHHI/II/I H HWHIMKATOPbI HUX JOOCTH)KCHHH, IMNpOoBepsACcMbIe JTaHHBIMHA
OLCHOYHBIMHU MaTepHUaIaMu

[enbto 0CBOEHMS TUCIUIUIMHEI SIBIsIETCS (POPMUPOBAHKE CIIEAYIOMIMX KOMIIETCHIUI:

OIIK-1. CiocobeH mnpuMeHATh (PyHIaMEHTaIbHBIC 3HAHUS, TOJYYCHHBIE B OO0JaCTH
MaTeMaTHYeCKUX W (WJIM) E€CTeCTBEHHBIX HAyK, M HCIOJb30BaTh HMX B MNPO(HECCHOHAIBHOM
e TEIIbHOCTH.

OIIK-3. CnocoGeH mpuUMEHSATh W MOAUGDUIUPOBATH MaTEMAaTHUYECKUE MOJEIH s
peneHus 3a1a4d B 06JacTy mpodecCHoHabHON ACSTEIHHOCTH.

PesynbraTamMu OCBOCHHUS TUCIHILIMHBI SBISIOTCS CIEAYIONINE UHANKATOPBI TOCTHKECHHUS
KOMIIETECHINH:

NOIIK-1.1. JleMoHCTpUpYeT HaBBIKM pabOTHl ¢ y4eOHOH IUTEpaTypoil 1Mo OCHOBHBIM
€CTEeCTBEHHOHAYYHBIM U MAaTEMaTHUYECKUM JUCIUILTNHAM.

NOIIK-1.2. JleMOHCTpUpYET HaBBIKA BBINOJIHEHUS CTaHNAPTHBIX ICHCTBUH, pEIICHUs
TUIOBBIX 33/1a4 C YYETOM OCHOBHBIX MOHATUN U OOIIMX 3aKOHOMEpPHOCTEH, GOPMYIHUPYEMBIX B
pamkax 6a30BbIX MATEMaTHYECKUX U €CTECTBEHHOHAYYHBIX TUCIMILIHH.

HOIIK-1.3. JleMOHCTpUPYET HaBBIKHM WCIOJb30BaHUSI OCHOBHBIX TIOHATHH, (aKToB,
KOHIICTIIIUH, MPUHLIMUIIOB MaTeMaTUKH, MH(MOPMATUKU M ECTECTBEHHBIX HAyK I PELICHHUS
MPaKTUYECKHX 3aJ1ay, CBA3aHHBIX C IPUKJIATHON MaTEeMAaTHKOW M MHPOPMATHUKOM.

NOIIK-1.4. JleMOHCTpUpYET TIOHUMAaHUE W HaBBIKM INPUMEHEHUS Ha IPAKTUKE
MaTeMaTHYECKUX MOJENell U KOMIIbIOTEPHBIX TEXHOJIOTHM JJIsi pEelIeHUs MPAaKTUYECKUX 3ajad,
BO3HHKAIOIIKX B MPOPECCHOHATEHON JAEATEIbHOCTH.

HOIIK-3.1. JleMOHCTpUpYET HABBIKM TPUMEHEHUS COBPEMEHHOTO MAaTeMaTHYE€CKOTO
ammapara JJisi TOCTPOCHMS aJIeKBaTHBIX MaTeMAaTHYECKUX MOJeNiell peajbHBIX IPOLECCOB,
00BEKTOB M CHCTEM B CBOCH MPEIMETHON 00J1aCTH.

NOIIK-3.2. JleMoHCTpUpYeT yMeHHE coOuparb U 00pabaThlBaTh CTATUCTUYECKHE,
OKCTICpUMEHTAIBHBIC, TEOPETUYECKHEe M T.I. JAHHBIE ISl TOCTPOCHUS MaTeMaTHYECKUX
MoJIeJiell, pacueTOB U KOHKPETHBIX MPAKTUYECKUX BHIBOIOB.

NOIIK-3.3. JIeMOHCTpUPYET CITOCOOHOCTh KPUTHICCKHU TIEPEOCMBICITUBATH HAKOTUICHHBIH
OMBIT, MOAM(PUIMPOBATH, TMNPU HEOOXOAMMOCTH BHA U XapakTep pa3pabaTbiBaeMOin
MaTE€MaTHYECKOW MOJEIIH.

NOIIK-3.4. JleMoHCTpUpYeT TMOHMMaHWE M yMEHHE NPHUMEHATh Ha MPAKTUKE
MaTeMaTHYECKUE MOJETH W KOMITBIOTEPHBIE TEXHOJOTHH Ui PEUICHUS Pa3IUYHBIX 33134 B
obnactu npodeccruoHaNbHOM e TENbHOCTH.

2. OneHo4HbIe MaTEpHAJIbI TECKYHIEIr0 KOHTPOJSI U KPUTEPUH OLCHUBAHUSA

DJEeMEeHTHI TEKYIIEr0 KOHTPOJIS:
— KOHTPOJIbHbIE pabOTHI;

— KOJUIOKBUYMBI;

— JIOMaITHHEe PabOTHI;

— MOCEaeMOCTb;

— pedeparsi.

B pamkax Tekyuero KOHTpOJS OLEHUBAIOTCS: MOCELUAEMOCTb, BBINOJIHEHUE JTOMAITHUX
paloT, BBHINOJIHEHUE KOHTPOJBHBIX paboOT, BBICTYIUIEHHE C JokiagaMu. OreHuBaHUE
IPOU3BOANUTCS IO MATUOAIIBHOM 1IKaJIe.

Ilocemenne.

OTJIMYHO XOpOo1Io YAOBJICTBOPHUTCIBLHO HCYOOBJICTBOPUTCIILHO

90%-100% 3ansTHI 75% - 89,9% 3ausaruii | 65% - 74,9% 3auatuii | Menee 65 % 3aHaTHit

Jlomantiue paboThl.

| ommuHO | xopoo | YIOBIETBOPUTENBHO | HEYIOBICTBOPHTEIBHO




Ono3ganue He Oolee
5 nueu

Ono3xgauue ot 6 10 16
THEN

Onosmanne ot 17 nmo
30 nHen

Omnosganue Ooinee 30
THEN

KoHTposibHBIE PaOOTHI.
Kaxnoe 3amaHue OLIEHMBAeTCs MO NATHOAUIBHOW INKAaje, OLIEHKA 3a KOHTPOJIbHYIO
BBICTABIISIETCS] KaK Cpe/iHee apuMEeTHUECKOe.

OTJIIMYHO XOpOLIO VIAOBJIETBOPUTEIHHO HEYJIOBJIETBOPUTEIHHO
[IpuBeneno mnonHoe | Pemenne  copepxkut | 3agava He pelieHa, HO | Pemienue HE
000CHOBaHHOE HE3HAaYUTEIIbHbIE MIPUBEICHbI COOTBETCTBYET 3ajaue
perieHue omuOKu, mpoOensl B | GOPMYIbI, YEPTEXKH, | UIH OTCYTCTBYET.
000CHOBAaHUSAX, HO B | COOOpaKEHUs WIn
LIEJIOM BEPHO U MOXKET | IOKa3aHbl HEKOTOPbIE
CTaTh MOJIHOCTHIO | BCIOMOTaTeIbHbIE
MPaBUJIBHBIM  TIOCJE | YTBEPKIACHUA,
HEOOJIbIINX MMEIOIIUE OTHOILIEHUE
UCIIpaBJICHUMN WM | K PEUICHUIO 3a/1a4u.
JIOTTOJTHEHUH.
KoysmokBryMsl.
OTJIMYHO XOpOIIIO YAOBJIETBOPUTEIBHO | HEYIOBJIECTBOPUTEIHHO
OTtBeT Ha OTtBeT Ha BOIPOC OTBeT Ha BOMpocC OTtBeT HE
BOIIPOC MIPUCYTCTBYET, HO MPUCYTCTBYET, HO COOTBETCTBYET
BBIIIOJIHEH | UMEIOTCS JIOTYILIEHbI BOIIPOCY WU
0e3 HEMPUHIUIIAAIBHBIE | TPUHIUITHATbHBIC OTCYTCTBYET.
HEJIOYETOB.. | HETOYHOCTH B OILINOKHU.
paccyXJICHHUSIX.

BricTyrieHre ¢ JOKJIaJoM MOBBIIMIAET CPEIHIOK apHU(PMETHUECKYIO OLIEHKY 32 CEMECTP

Ha 0,5 Oaa.

KonrtpoJabnasi padora Nel (mepBblii cemecTp)

1. Pemuts:

a) C?

n+1

4
+C2 =7n; 6)C—’;2(n—2)m.
A P

n

2. Joxazatsb, ucnonb3yss MMU:

a)l:24+2:5++n-Bn—-1)=n?(n+1);

1

1 1
6) g+g+ T

5 2n -1

<Tl
2

3. Haiitu, ucnons3ys 6maoMm HeroToHa:

a) pa3JioXKeHue (Sx - %)6;

0) ko dument pu x8 B pasnoxenun (1 + x?

4. PemnTs:

a) |x — 3|+ 2lx + 1] = 4; 6) [x -1 >[x-3|.

5. Jloka3aTp Ha Kpyrax Jiliepa:

3)5'




AN (B\C)=(AnNB)\ANC).

6. Jlokazatk orpanuuennocts 1 Haiitu INf X ,sup X :

X :{1—l,neN}.
n

[Ipu perieHnu KOHTPOJIBHOW pabOTHI HYXKHO 3HATh (OPMYJBI U HCIIOJIB30BATh JIEKIIMOHHBIH
Marepuan (onpeneseHus, OCHOBHBIC TEOPEMBI, TPUMEPHI) IO TeMaM: «MHOXKECTBa U IJIEMEHTHI
KOMOWHATOpHKW», «MeTom wmaTeMaTHYecKOW WHAYyKIuu», «OmnpeneneHuss W CBOMCTBa
MHO>KECTBA BEIECTBEHHBIX YHCEID».

KonTtpoubHnasi pabora Ne2 (nmepBblii cemMecTp)

. 4n+7 4
1. Jloka3aTs 1o onpenenenmio: 1im =—.
n—o 3n 3
2. BeIuucianTh:

: 1-n-n? . n-4"-5
a) lim - ;6) lim———.
>2(3n+1)" -27n° e N2
3. IToka3zatk cymectBoBanue npenaena no TMOIL:
3N+ A
Xn - 3n+1 + 4I’|+1 '
4. Jloka3aTh CXOJUMOCTS 110 Kputeputo Komm:

:sin(1-2)+sin(2-3)+ +sin(n-(n+1))
1.2 2.3 n(n+1)

5. Haitrn lim, lim, inf u sup:

X

n n
(-1) | 1+(-1)
X, = + .
n+1 4
[Ipu pemnieHUH KOHTPOJIBHOW PabOTHI HYXKHO 3HATh (OPMYJIBI M HMCIOJIB30BaTh JICKIIMOHHBIN
MaTepHaH (OHpeHeHeHHH, OCHOBHBEIC TeopeMBL HpHMepBﬂ I10 TCMC «Hpeﬂen

MOCICA0BATCIIBHOCTHD).

Kontpoabnas padora Ne3 (nmepBblii cemecTp)
1.3anucats Ha s3pike €—0: f(X) >b—0 npu X >a+0.

_ (x—2)(x2—4x—5)
2, Jlokasatk 10 OTPEIEIICHUIO: lim 5 =
x5 X“+X—-6

. 5x° -1
3. Beruucnurs: |Im12—.
oo x4 5x° —1




4sin(g+ xjsin(g+ 2xj—1
4 Beraucmuts: lIm .

x—=0 tg 2 X

. Y1+x-1-sinx
5. Beruucuts: 1M .
=0 In(1+x)

] e?x _ e2x
6.Boruncanre: lim——m—.
x—0 tg X
XZ
X* +4
7. Beruncaurs: lim 5
X—00 X — 4
] 2
arctg(2—x)+sin(x—2)

8.Boruncanthb: lim ;
X—2 X° =4

[Ipu pemieHnu KOHTPOJIBHOW pabOTHI HYXKHO 3HATh (OPMYJIBI M HCIIOJIB30BATh JICKIIMOHHBIHN

MaTepuai (OnpeaeseHns, OCHOBHbIE TeOpeMbl, pumMepsl) o Teme «IIpeaen byHKIum».

KonTtpoubsnas padora Nel (BTopoii cemectp)
L Hadimn v, v x()= 2 y)= (-2
2. Haiitu dywm d?y: y=ulnv, ecim u=u(x)v=v(x).
3. Haiitu d®y: y = (ZX2 +].)Sh2 X.
4. BBIYHCITUTH, UCTIONB3YSI CTAHIAPTHBIE PA3JIOKEHHS:

. xsinx — In (1 + x?)
im

00 x3 +41+3x3 -1
5. Paznoxwuts o hopmyine Makmopena: y(x) = xV4 — 4x.

6. [Toctpouts rpaduk QyHKIMU: T = COS 3¢.

7. 3anucarh 4MUCIIO B TPUTOHOMETPHUYECKON opme: z = (2 -3 i)ﬁo.
8. HaiiTi Bce kopHU U 3amucaTth B IOKa3aTenbHOH (popme:
z° =2 + 2i.
9. HaifT MHOKECTBO TOUEK KOMIUJIEKCHOM TJIOCKOCTH, yAOBJIETBOPSIOIIUX YCIOBHUIO:

3<|z—3+4i| <5.

[Ipu pemieHnu KOHTPOJIBHOW pabOTHI HYXKHO 3HATh (OPMYJIBI M HCIIOJIB30BATh JICKIIMOHHBIHN

MaTtepuain (onpeneseHus, OCHOBHbIE TeOpeMbl, MpuMepbl) mo Temam: «lIpousBonmHas siBHOU

¢bynkuuny, «I[IpousBonHas ciaoxHON (yHKIMM M (QYyHKIMM, 33JaHHONH MapaMeTpUUYECKU»,

«dudpdepennmany, «lIpousBogusie U auddepeHnnansl BBICHIMX HOPSAKOB», «Dopmyna

Teiinopa», «MccnenoBanue GyHKIMN U IOCTPOCHUE TPAQUKOBY.



KonTtpouabsnas pab6ora Ne2 (BTOpoii cemecTp)
BbruucinuTh MHTETpasl.

1.
f dx
ex +ex
2.
f xdx
cos?x
3.
fe3xc055xdx
4,
j x%dx
V6 — 7x3 + 2x°
5.
f 3x%2+2 4
x3+8 x
6.
f dx
(x—1)*Vx? —4x+3
7.
x—V2x2+3x+5
x
V4x2 + 6x + 10
8.
f dx
(2 — sinx) (1 — 2sin? %)
9.

jsinxcosBxdx
[Ipu peuieHUU KOHTPOJBHOW pabOTHI HY)XKHO 3HATh (DOPMYJBI M UCHOIB30BaTh JIEKIIMOHHBIN
MaTtepuan (ONpeneseHus, OCHOBHBIE TEOpeMbl, IpuMepnl) mo Temam: «HeonpeneneHHsiit
uHTerpan», «OCHOBHBIE TpUEMBbl MHTEIpPUPOBaHMS», «VIHTErpupoBaHHE palMOHAIBHBIX
poOeiy, «nTerpupoBanue HppalMOHATIBHBIX BBIPAYKECHHIN, «HTerpupoBanme
ouHoMuanbHbIX  Auddepenuunanon», «llomcranoBku  Ditnepan, «TpuroHoMmerpuyueckue

MMOACTaHOBKH).

KonTtpoJsbnas padora Ne3 (BTOpOi cemecTp)
1. Haiftu niomanas miockoit purypsi: y2 = 2pX; x>+ y2 =R’.

t )
2. BEIUUCINTD AIMHY OyTH: X = a(cost +Intg (Ejj, y=asint;0< t, <t Sg.

2
X
3. Haiitu 06bem Tena Bpamenus Bokpyr QY 1y = b(—j Yy = b‘ :a>0;b>0.
a

X
a



T
4. Haiity muiomaab MOBEPXHOCTH BPALCHUs KPUBOI BOKPYT OCU (P = 5 : r* =a’cos 20.

[lpu pemieHuM KOHTPOJIBHON pabOThl HYXHO 3HATh (OPMYJBI U HCHOJIB30BATH JIEKLIIMOHHBIN
maTtepuan (OmpeneneHHs, OCHOBHBIE TeOpeMbl, mpumepsl) mo Teme: «lIpunoxenue
ONpEENICHHbIX WHTErpajoB JJs BBIYMCIEHUS IUIOMAAN IUIOCKOH (Uryphl, IJIUHBI JIyTH
CHpsAMIISIEMOM KpUBOH, 00beMa Tea, IUIOINAAN OBEPXHOCTHU Tejla BPaILlEHUs».

Kontponbnas padora Ne4 (BTopoii cemectp)
1. Beruucaute mo onpeneneHuto:

+00
[

x2—4x+15x
0

2. Uccnenyiite Ha CXOANUMOCTbD:
+ 00

f arctg(x?)

) x-3ix+15

3. Uccnenyiite Ha aOCONIIOTHYIO M YCTIOBHYIO CXOJIUMOCTD:
+00
P . 5
(Vx)~ - sin (x°) dx
0

[Ipu pemreHny KOHTPOJIBHOW PAaOOTHI HYXHO 3HATh (DOPMYJIBI M HCIOJB30BATh JICKIIMOHHBIN
Marepuan (ompeneseHus, OCHOBHBIE TEOpPeMbI, HpuMepbl) mo TemaMm: «HecoOcTBeHHBIS
UHTErpalbl TEPBOrO M BTOPOro pojma», «lIpu3Haku CXOOUMOCTH i HECOOCTBEHHBIX
WHTETPAJIOB OT HEOTPULIATENBHBIX (PyHKIMID», «[IpU3HAKH CXOIUMOCTH ISl 3HAKOTICPEMEHHBIX
(GyHKLIUI.

Konrpoabnasi padora Nel (TpeTnii cemecTp)
1. UccnenoBaTh CXOQUMOCTH Psifia 1O ONPEAEICHUIO:

(3 ()"

Z 2n—1 + 2 .3n—1

n=1

2. I[OKaSaTB PaCXoauMOCTh psaa, UCIIOJIb3YA H606XOI[I/IMOG YCJIOBHUC!

n
i 2n-1
—=\2n+1
3. I/ICCJ'IG,Z[OBaTL CXOOANUMOCTHh p;ma, I/ICHOJ’ILSY}I HpI/I3HaKI/I CpaBHeHI/I}IZ

_sin®3n

a =—
n n\/ﬁ

4. UccnenoBaTh CXOOMMOCTD psizia o npu3Haky /lanam6epa nim Kommu:



i n>"(2n)
2n 4
n=1 5 (n' )

5. UccnenoBaTh CXOQUMOCTH psizia 1o npu3Haky Paabe:

i (2n + DI\’
~ (Zn + 2)!!
6. UccnenoBark CX0QMMOCTH psijia 1Mo npu3Haky ["aycca:

e (n+1)!

nz_;‘B(B+1)...([3+n)n°‘

7. UccnenoBaTh CXOAMMOCTS M0 Tipu3HaKy Komm-Makiopena:

, p>0

1

8. Jloka3zarp pacxoauMocThb o kputeputo Kormm:

in+5
=1

9. UccnenoBaTh Ha aOCOTIOTHYIO U YCIOBHYIO CXOAUMOCTD:

(-b"
L @n+ (D)

10. UccnenoBaTh Ha aOCOIIOTHYIO U YCIOBHYIO CXOAMMOCTD:

- (=D"sinn
e Vnf+1

[Ipu pemieHny KOHTPOIBHOUW PAOOTHI HYXHO 3HATh (DOPMYJBI M HCHOIB30BAThH JICKIIMOHHBIN
Marepuan (OmpelesieHUs], OCHOBHBIE TEOPEMBI, MPUMEpHI) MO Temam: «UHUCIOBBIE PSIBI»,
«IIpu3Haku CXOJWMOCTH YHCJIOBBIX PSIOB C HEOTPHUIATEIBHBIMH WieHaMu», «llpuzHaku
CXOAMMOCTH YHCJIOBBIX PSIOB CO 3HAKOMEpPEeMEHHbIMH uieHamn», «Kpurepuit bombiano-
Kommy.

KonTpoabnas pab6ora Ne2 (TpeTuii cemecTp)

(2n-1)p1]"
1. Haiftu paguyc u UHTEpBa CXOUMOCTH CTEIIEHHOTO psjia: Z W E
~ nt
1
6 —5x + x*
3. Ucnonp3ys mpensapurensHoe aud@epeHnnpoBanre, pa3iokuTh (QYHKIUIO B Psa MO
CTEIICHIM X .

2. Pa3noxuth QyHKIHIO B psif 1o creneHsm 1—X: f (x) =

f(x)= x-arcsinx + x-arctg x

n+1

4. Haiitu cymmy psja: Z nx

n=1



[Ipu perieHnu KOHTPOJIBHON pabOTHI HYXKHO 3HATh (OPMYJIBI U HMCIOJIB30BaTh JIEKIIMOHHBIHN
MaTtepuain (OIpenesaeHusl, OCHOBHbIE TEOPEMbl, MpuMepbl) Mo TemaM: «CTENeHHOM ps Kak
YacTHBIA cilydall (DyHKIMOHAIBHOTO psifia, XapaKTEPUCTUKU CTENEHHOTO psaay», «PasnoxeHue
¢ynkunu B psaa Teitnopay, «Onepanuu Haja CTEIIEHHBIMU PAIaMm».

Kontponbnas padora Ne3 (Tpermii cemecTp)
1.

y2
2
a) HaiiTi mpou3BOAHYO: J.e’x Ydx .
y
0) BbIurcnTh, MCHONB3Ys AU(epeHIInPOBaHIE M HHTETPUPOBAHHUE 10 TIAPaMETPY:
o0 /- 2
SIN aX
I(—] dx
0 X

+90
2
2. Belpa3uTh uepe3 3iliepoBbl HHTErpajbl, yKa3aB 001acTh CyIIECTBOBAHUS: j xPe ™™ dx.
0

3. Pa3noxutk B UHTEpBaJC (Ogj 10 KOCHHYCaM HEUeTHBIX IyT: f (X) = )2((X + 72')

[Ipu permeHnu KOHTPOJIBHOW pabOTHI HYXKHO 3HATh (OPMYJIBI M HCIIOJIB30BATh JICKIIMOHHBIHN
Marepuan (ompeneseHus, OCHOBHBIE TEOpPEeMbI, HpuMepbl) mo TemaMm: «HecoOcTBeHHBIE
UHTETpalibl ¢ mnapamerpom», «UWHrerpupoBanue u nuddepeHupoBaHue HECOOCTBEHHBIX
MHTETPAJIOB C IApaMETPOM», « DMIIEpOBBI UHTETpaIbD, «Psabl u nnTerpans @ypoe».

BOl'lpOCbI AJIS MIPOBEACHUSA B CEMECTPEC MUCBMEHHOI'0 KOJUIOKBUYMaA

1 cemecTp

Omnpenenenue c4ETHOrO MHOKECTBA U TeopeMa Kanropa.

CBolicTBa CUETHBIX MHOKECTB.

TeopeMsbl 0 PUOIMKEHUH BEIIECTBEHHBIX YHCEN PALIMOHATIBHBIMH.

Teopema 0 CyleCTBOBaHMM CylpeMyMa y OTpaHUYEHHOIO CBEPXY MHOXKECTBA.

OmnpeneneHue 1 cBOICTBa OECKOHEUHO MANIBIX U CXOSAIINXCS OCIE10BATEIbHOCTEH.

JIBe TeopeMmbl O IpeIeIbHOM MEPEXO/I€ B HEPABEHCTBAX JJISl IOCIEA0BATEIbLHOCTEN.

Teopema o npenene MOHOTOHHOM MOCJIEI0BATEIBHOCTH.

bunoMm HeroToHa 1 4nCIIO «e».

Jlemma O BIOXEHHBIX OTPE3KaX.

0. TeopeMsI 0 TOATIOCTIEIOBATEIBHOCTSIX M MPEIESIBHBIX TOUKAX ITOCIIEA0BATEIEHOCTH.

1. Jlemma bonbuano-BeiiepmTpacca.

12. Ipuznak bonbrano-Komm cXoquMOCTH MOCIeI0BaTEILHOCTH.

13. Onpenenenue BEpXHETO M HUXKHETO IPEAETOB IOCIENOBAaTENbHOCTU. Teopema o
CYILLIECTBOBaHUH Ipeieia y OrpaHUYEHHON MOCIEA0BaTEIbHOCTH.

14. JIpa onpenenenus npeaena GyHKIUHN U UX SKBUBAIEHTHOCTb.

15. Teopema o mpeenie MOHOTOHHON (DYHKIIWH.

16. Ipuznak bonbrano-Komm cymecTBoBanus npenaena QyHKIMH.

17. Onpenenenne u cBoiicTBa HempepbiBHON (yHKImH. Knaccudukamumsi Todek paspbiBa.
Teopema 0 pa3ppIBax MOHOTOHHOW (DYHKIIHH.

18. IlepBas Teopema bombriano-Korm.

19. Bropas teopema bonbriano-Kommu.

20. IlepBas Teopema Beiiepiurpacca.

21. Bropas Teopema BeiiepmTpacca.

RBOoOo~NO~WNE



22.
23.
24.
25.
26.
217.

LN

RB©©N O A

12.
13.
14.

15.
16.
17.

18.
19.

20.
21.

22.
23.

oSN~ wWNE

10

11.

0.
1.

Omnpenenenue paBHOMEpHO HenpepbiBHOH QyHKIuu. Teopema KanTopa.
Jlemma bopensi.

OCHOBHBIE 3JIEMEHTApHbIC (DYHKIIHH.

IlepBblii 1 BTOPOIi 3aMeUaTeNIbHbIE MPEICIIbI.

Baxubie npenensl.

O-cumMBoHKA.

2 cemecTp

KommnuiexcHbie uncna: (opMbl IpeACTaBICHUS, ONIEPAIUH.

KomriekcHbie uncia: 1Ba BeiBosia (hopmMyIibl Diisepa.

CoiicTBa HeonpeeneHHOro uuTerpana. OCHOBHBIE METO/AbI HHTETpUpoBaHus. Tabmuima
IIPOCTEUIINX HEONIPEACICHHBIX HHTETPAJIOB.

Jlemma 1 1B€ TEOPEMBI O KPATHBIX KOPHSAX MHOI'OUWIEHA.

Teopembl 0 pa3oKeHUU MPABUIIHBHON PaIlMOHAIBHON IPOOH HA IPOCTEUIITHE APOOH.
WuTerpupoBanue paroHaIbHBIX Jpo0eit.

WNHTerpupoBanne TPUTOHOMETPUICCKUX (yHKITHA.

WuTerpupoBanue OMHOMUAIBHBIX U (HEPEHIIHATOB.

HNuTerpupoBanne 1poOHO-TMHEHHBIX M KBaIPATHIHBIX HPPAITMOHATHHOCTEH.
OmnpeneneHHbI MHTErpall: ONIPEAEICHUE, BHIYUCIEHUE, 3aMEHA IEPEMEHHOM.

Kputepuii cymiecTBoBaHusI ONpeAeIeHHOro HHTerpana. Kiaccel HHTErpupyembix
byHKUIUH.

CBoIiCTBa MHTETPUPYEMBIX (YHKIIHA.

CBolicTBa ONpeAeNeHHbIX UHTETPAJIOB.

IlepBass Teopema o cpenHeMm. JIBa CBOWCTBa HHTErpaja C IEPEMEHHBIM BEPXHUM
IIPEJIEIOM.

Bropas Teopema o cpenHem.

Omnpenenenue U BEIYUCICHHUE JUIMHBI TyTH TUIOCKOM KpuBOH (3 TeopeMbl)

Onpenenenne oObema Tena. BpruncieHne oObEMOB Teld € HM3BECTHBIM IONEPEUYHBIM
CEUYEHUEM U TeJl BpallleHus1. Beluucienue mioniaan noBepXHOCTH BPALLCHHUS.

JIBa HepaBeHCTBA MeHceHa U BBITYKIBIX (YYHKITHIL.

Onpenenenne HecoOcTBeHHOro uHTerpaina | poma. IlpusHaku  CXOAMMOCTH
HECOOCTBEHHBIX UHTETPAJIOB | pojia OT HEOTPULIATENbHBIX (PYHKIIHUH.

[Tpu3Haky cXO0UMOCTH HECOOCTBEHHBIX MHTETpaioB | poaa oT GpyHKIMI TPOU3BOILHOTO
3HaKa.

Oco0ble TOUKH (PyHKIHH.

[Ipu3Haku cxonuMocTu HecoOOCTBEHHBIX HTErpaioB |l poxa.

['maBHbIE  3HAYEHHMS HECOOCTBEHHBIX  HMHTETPaioOB. 3aMeHa MEpPEMEHHBIX U
MHTETPUPOBAHUE 110 YACTAM B HecoOCTBeHHOM uHTerpaie. Murerpanst Opyninanu.

3 cemecTp

OcHOBHBIE OIIpEAEIEHNUS U CBONCTBA YUCIIOBBIX PAIOB.

Kpurepnii bonsnano Konm.

[Tpu3Haky CXOAMMOCTH YHCIIOBBIX PSAOB ¢ HEOTPULIATEIbHBIMU YWICHAMH.
[Ipu3Haky CXOJUMOCTH YHUCTIOBBIX PSAZOB CO 3HAKONEPEMEHHBIMH YWICHAMHU.
CouerarenbHOE CBOMCTBO CXOAAIIMUXCS PAIOB.

[IepemecTurensHOE CBOMCTBO psAIOB U TeopeMa Pumana.

YMHOX€EHHE PsI0B.

JIBOMHBIE ¥ IOBTOPHBIE PSBI.

beckoHeuHble TPON3BENEHNS.

Omnpenenenue u cBoOMCTBa (PyHKIMOHAIBHOTO psJa.

OmnpezneneHre paBHOMEPHON CXOTUMOCTH (PYHKIIMOHAIBHON MOCIEI0BATEIbHOCTH U
(YHKIIMOHAJIBHOTO Psija.



12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
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28.
29.
30.

31.
32.

w

N oo g s

9.

10.
11.

[Ipu3HaKu paBHOMEPHON CXOAUMOCTH (PYHKIMOHAIBHBIX PSJIOB.
CBolicTBa paBHOMEPHO CXOISIMIUXCS (PYHKIIMOHATIBHBIX PSAIOB.
CreneHHbIe psAAbI U paANYC UX CXOJUMOCTH.

[Tounennoe uHTEerprpoBanue U qudhepeHIMPOBaHIE CTENIEHHBIX PSAIOB.
JleificTBYSI CO CTENIEHHBIMU psiIaMHU.

Omnpenenenue u BEIUMCIEHUE KpUBOJIIMHENHHBIX HHTErpanoB | u Il poga. CBsazp Mexay
KpuBOJuMHEHHbIMU HHTEerpaiamu | u 1l pona.

He3zaBucumocts kpuBonuHeitHoro unterpaia |l poga ot mytu unTerpupoBanus (IIOCKHMA
ciyJai)

HesaBucumocts kpuBonuHerHoro uarerpaina Il poga or mytu HHTErpupOBaHus
(TpexXMepHBI CTydaii)

WHTerpansl 1o NpOCTHIM KOHTYpaM.

PaBHOMepHas cxoauMocTh PyHKIUH (4 TEOpEMBI)

[IpenenbHpIii IEpexo o1 3HAKOM COOCTBEHHOT'O MHTETPajia, 3aBUCAIIETO OT apaMeTpa.
HuddepennrpoBanre coOCTBEHHOTO HHTErpajia Mo MmapameTpy.

WuTerpupoBanue coOCTBEHHOTr0 HHTErpasia o napamerpy. [Ipusnaku Beiepirpacca,
Abens, JIlupuxie cXoAMMOCTH HECOOCTBEHHBIX HHTETpasIoB | posa, 3aBUCAIIUX OT
napaMmerpa.

[Ipenenbublii iepexon u nuddepeHImpoBaHue Mo/ 3HAKOM HECOOCTBEHHOT0 HHTeTpaa |
pozia, 3aBUCALIETO OT IIapaMeTpa.

HNuTterpupoBanne HecoOCTBEHHOTO MHTErpaia I poxa mo mapamerpy. MuTerpan Ditnepa-
Ilyaccona.

bera-pynkius u ee cBoiicTBa. BeiBog hopMyIibl, CBS3bIBaIONICH OeTa- U raMMa-
byHKUIMN.

lNamma-¢yHkuus u ee cBoiicTBa.

[TpeoOpa3oBanue Jlamnaca.

CoiicTBa npeodpazoBanus Jlamaca.

JIBOViHBIE UHTETPAJIBI.

®opmyna 'punHa 1 koddduimeHT nedopManuu TIONIAIH.

IIpumepHbIie TeMbI pedepaTos.

Bo3HMKHOBEHHE TEOPUU MHOKECTB.

Bo3HMKHOBEHME TEOPUU BEIIECTBEHHBIX YHCEI.

Hcropuss mosiBneHUss W pa3BUTHSA TMOHATUS OrPAHUYEHHOI'O YHUCIOBOTO MHOXKECTBA,
TOYHBIX BEPXHEH U HUKHEH TpaHeil.

HcTopus nosBICHUS U PAa3BUTHUS MOHATHS OECKOHEUYHO MaJIbIX.

Brruncnenue yucna €.

Ku3Hb 3amMeuaTenbHbIX MaTEMaTHKOB.

3ameuaTeNbHbIC KPUBBIE: aCTPOMA, KApAUOUA, JIEMHHCKaTa bepHyium, JlekapToB JIKCT,
uenHas quHus U T.1. Mcropus nosienenus. Cpolicta. [Ipumenenue.

Heroton u JIefiOHUI] — OCHOBOMOIOKHUKHA UHTETPATBHOTO UCYHCIICHHUS.

®opmyna Bammmca 1 BBIYMCIICHHS YACTA TT.

TpaHClIeHACHTHOCTD YHucia e - popmysa IpMuTa.

HpI/IGJII/I)KeHHOC BBIYUCJICHUC UHTCTPAJIOB.



12. «Onna hopmyna» — MaTeMaTHKH, POCIIaBUBIINECS oiHOM (popmyroii. Hanmpumep,
dbopmyna bonne.

13. HeoObI4HbBIC TEOMETPUUYECKHE 3aTAUH.

14. MatemaTnueckue (OKyCHI.

15. 3aragku 30J10TOrO CEYEHUS.

3. OnleHoYHBbIe MaTepHaJbl HTOTOBOI0 KOHTPOJIS (MPOMEKYTOYHOI aTTecTaluu) U
KPHUTepPUH OLleHUBAHUS

HpOMG)KYTOLIHaH arrecralsa B KaXXIAOM CCEMECTPE MPOBOAUTCA B BHUAC 3a4€Ta U
JK3aMCHa.

Bonpocsl k 3xk3ameny (nepBblii cemMecTp)
MOHIHOCTI) MHoOKecTBa. CUeTHBIE U KOHTHHYAJIbHBIC MHOKCCTBA.

PaHI/IOHaJ'IBHI)IG 1 BCIICCTBCHHLIC YN CJIA.
TouHbIe TPaHW YUCIIOBBIX MHOXKECTB
[Ipenen mocneq0BaTENIbHOCTH U €70 CBOMCTBA.

agr e

BeckoneuHo Majble 1 OECKOHEYHO OOJIBIIINE IOoCJIICAOBATCIIbHOCTH. HpeI[eJ'IBHLIfI
nepexoa B HCpaBCHCTBAX.

6. IIpenen MOHOTOHHOM ITOCJIEI0BATEIBLHOCTH. JIeMMa 0 BIOKEHHBIX OTpe3Kax. buHoM
Herorona. Uucno «e» Kak mpeaeit mocyie10BaTeIbHOCTH.

7. [TognocnenoBaTenbHOCTH. BepXHUI M HUKHUH TIPEIEIIbI OCIEA0BATEIBHOCTH.

8. [Ipenen pyHkumu u ero cBoiicTBa. 3ameuaTesbHble npeaensl. [Ipu3Haku cyuiecTBOBaHU
npeaena Gyaknuu. CpaBHEHHE OECKOHEYHO OOJIBIINX M OECKOHEYHO MaJIbIX ()YHKIIHA.

9. HemnpepsiBHOCTh PpyHKITMN. Knaccudukanus Toduek pa3psiBa QyHKIMU. TeopeMbl o
HETPEPbIBHBIX (QYHKIHSIX.

10.  PaBHOMepHas HenpepbIBHOCTH (pyHKIMU. OOpaTHas QyHKLUS.

11.  HempepbIBHOCTb I€MEHTAPHBIX (PYHKIIHUHA.

12. Onpenenenre U reOMETPUIECKUI CMBICI TPOU3BOIHOM.

13. TaGnuua npou3BOAHBIX.

14. TeopeMmbr 0 QpyHKINAX, IMEIOLITIX TPOU3BOTHYIO.

15.  IIpowusBojHbIE BBICIIMX NOPSAIKOB U U3 CBOWCTBA.

16.  Juddepennuan u nuddepeHupyeMocTs GyHKIHH.

17.  JInddepeHunanbl BBICIIUX TOPSIKOB.

18.  uddepeHnmansl CI0KHBIX (YHKIIHA.

19.  ®opwmyna Teiinopa.

20.  IlpaBuio JlonuTans pacKpbITHs HEONPEAEICHHOCTEH.

21.  HccnepoBanue (HyHKIIMA HA MOHOTOHHOCTB M SKCTPEMYM.

22.  BBIIyKJIOCTh U TOYKH reperuda rpaguka QyHKIUH.

23.  AcumnToTsl rpaduka GyHKINH.
3agaum Kk 3k3aMeHy (mepBbIil cemecTp)

1. Jloka3ath 1o ONpeeICHHIO:
[ 2 2
. n“+a
lim———=1.

n—oo n



2. BBI4ucanTh:

1-n-n°

lim T

"> (3n+1)
3. Ilokazath cymiecTBOBaHUE IIpefesia MO TEOpeME O MOHOTOHHOW M OrpaHHUYECHHOU
MOCJIEAOBATEIBHOCTH:
_2"+3
n— 2n+l+3n+l :
4. JlokazaTh CXOOAUMOCTB 110 KpuTeputo Komm:

. :sin(1-2)+sin(2~3)+ +sin(n-(n+1))
12 2.3 77 n(h+1)

5. Haiiti o6nacte onpeneneHus GyHKIUH:

8

y = ;—1+ln(x2—4x+3)

6. Jloka3aTh 10 OIPEICIICHUIO U U300pa3UTh TpaUUIECKH C «€ — §» OKPECTHOCTSIAMHU:
lim(6 — 3x) =3
x—1

7. BpBIUUCIUTE:

o GBxP+x—-DH(x-2)
lim >
x—>—1 xX“+x

8. Brryucaurs:

lim (\/4x3 +5— \/4x3)

X—00

9. Bemaucaurs:

sin5x __ ,sinx

y e e
0 In(1 + x)

10. Berauciurs:

x4 + 7\
J}l_{lolo< 3x4 )

11. Berauciurs:

lim
x-0 ln

in (sin (22 + 7))
(

sin (3x% + 7))

12. JloxazaTh, 4TO TpH X —> ©O:



Yox + /3x+m=0(§/§)

13. UccnenoBaTh GyHKIIMIO Ha HETIPEPHIBHOCTD, HANTH TOUKH pa3pbiBa, yCTAHOBUTH HX

Xapakrep:
6
y=—""=%x
1—37-=x
14. Haiitu y/ mpon3BoHyro GYHKIMH, 331aHHOI SBHO:
_ In®(sin(5x))
V4 —7x —x2

15. Haiitu v/ mipon3BomHyr0 QYHKIMH, 3a1aHHOI HESBHO:
eSnY . (x* + y5) = 7 cos x
16. Haittu nuddepennuman GpyHKIuu:
5cos’x
Y=
arcctg(7x)

17. Haiitu dy muddepennuan pyukumu, rae U = u(x), v = v(x) — QyHKIUH:

y =y v

18. Beruucnuth mpenensl (yHKIMNA ¢ TOMOIIbIO paBuia Jlonurans:

i ( 1 1 )
im -
x-3\In(x—2) x2-9
19. HaiiTi Bce KOpHU U 3amucaTh B IIOKa3aTelbHOU (hopme:
z* = =3 4+ /3i.
20. Ha¥iT MHOXECTBO TOYEK KOMIUIEKCHOW TUIOCKOCTH, yIOBJIETBOPSIIOIINX YCIOBHIO:
5< |4 -z +5i| < 7.
21. JIokazaTh 10 OMPEIEICHHUIO:

lim—— =0

n—o0 2”

Bomnpocsl k 3k3amMeHy (BTOpOii cemMecTp).
ITepBooOpa3Has U HEONpEAETICHHbIM HHTETPa.

TaOnuia MHTErpaIoB U OCHOBHBIE METO/Ibl MHTEIPUPOBAHMUS.



3. WHTerpupoBanue palMoHaIbHBIX Jpo0ei, UppallMOHAIBHBIX U TPUTOHOMETPUYECKIX
byHKUIUHA.

NHTerpanbHas cymMMma U OIIpeeSICHHBINA HHTETpall.

Cymmel [lapOy U mpu3HaK CYIIECTBOBAHUS OIIPEICIIEHHOTO HHTETpaa.

CBoiicTBa MHTETPUPYEMBIX QYHKIIMA U ONIPEICIICHHOTO HHTErpaa.

®opmyna Herorona-JleiOnua.

OmnpeneneHHbIil UHTErpaji Kak (YHKIUS BEPXHETo Mpe/ieia UHTErPUPOBAHHUS U TEOPEMBI

© N A

O CpCAHCM.

9. ['eomeTpHruecKue NPUIOKEHHSI ONPEACICHHOTO UHTETpajla: BHIYUCICHUE ITTHH IyT
TUIOCKUX KPHUBBIX, TUIOMIAAEH TUNIOCKUX (UTYp, 00bEMOB, TUIOIIAACH TOBEPXHOCTEH BpalleHusI.
10. Ompenenenre U CBOMCTBA HECOOCTBEHHOTO MHTErpana 1 poxa.

11. [Ipu3Haku cXxoqUMOCTH HECOOCTBEHHBIX MHTErpasioB 1 poxa. Jlemma Bopens.

12. Oco0Oble Touku GYyHKIIUU U OTIpeieTIeHne HeCOOCTBEHHOTO MHTETpaia 2 poJa.

13.  I'maBHBIC 3HAUYCHHS HECOOCTBEHHBIX MHTETPAJIOB.

14.  Uurerpansl OpynnaHu.

15.  OcHoBuble onpenenenus. [Ipenen u HempepbIBHOCTH (PYHKIIMH MHOTHUX TIEPEMEHHBIX.
16. JIBOMHBIE U ITIOBTOPHBIE IIPEACIIBI.

17.  IlpousBoausle u quddepeHnman GyHKIUNT MHOTUX EPEMEHHBIX.

18.  HesBHble QpyHKIMH OHOM M MHOTHX MTEPEMEHHBIX: CYIIECTBOBAHHUE U

G hepeHIIPyEeMOCTh

19. Cucrema HEsIBHBIX (DYHKITHH.

20.  IIpouwsBomubiec u nudepeHITaIbl BEICIINX MTOPSIKOB.

21.  ®opwmymna Teinopa.

22.  DkcrpeMyM (pyHKIMH MHOTHX NEPEMEHHBIX.

23.  Meroa HeonpeeNeHHbIX MHOKUTeNeH Jlarpanska pemeHus 3aauu Ha YCIOBHBIH

IKCTpeMyM (YHKIIUM MHOTHX TIEPEMEHHBIX.

3agaum K IK3aMeHy (BTOPOM cemecTp).
1. BeruuciauTs:

Va2 =2 —Vx2 +2

xdx
Vx* —4
2. Beraucnurs:
f x%arccos2xdx
3. Beruucnuts:
f sinb5xch2xdx
4. BEIYUCIIUTE:
(x —3)dx
V2 — 3x — 4x2
5. BeIUUCHUTE:
3x2—x+1

Z— 9219



6. Beruuciaurs:

dx
j(x—Z)v2—3x+x2

7. BEIYNCHINUTD:
2
f(S —2x?)3x3 dx

8. Berunciiurs:

f dx
3sinx — 2cosx

9. BeramcianTh:

f ctgxdx

10. Haiitu nuomaap miockoi Guryps:

y=x-1

Yy =3-1
11. HaliTu mtomaas Tiockon (Gurypst:

r=2+cos ¢ .

12. BeuuciIuTh JJIMHY TyTH:

x=sin3t;y=cos3t;03t£g,

13. Beruucnure 1o onpeaeneHuo:
+00
—dx
x2 —4x + 15
0

+00
j arctg(x?)
g X Yx +15

15. Uccnenyiite Ha aOCOMIOTHYIO M YCIIOBHYIO CXOAUMOCTB!

14. ccnenyiiTe Ha CXOOUMOCTbD:

dx

f (\/E)p - sin (x°) dx
0

Bomnpocsl k 3k3ameny (TpeTHii cemecTp).

OcHOBHBIE OTIpeEIEHUS.

CBoiicTBa psI0B.

[Ipu3HaKy CXOOAUMOCTH PSIOB.

CoueraTenbHOE CBOMCTBO CXOMASIINUXCS PSIOB.

IIepemecTruTenpHOE CBOMCTBO psAIOB U TeopeMa Pumana.

YMHOX€EHUE pAI0B.

OmnpenenieHre paBHOMEPHOM CXOAMMOCTH (PYHKITMOHAIBHOU MOCIEI0BATEILHOCTH U
(GYHKIIMOHATIBHOTO Psifa.

NogkrwdpE



8.

IIpu3Haku paBHOMEPHOU CXOIAUMOCTHU PSAIOB.

9. CBoiicTBa paBHOMEPHO CXOISIIUXCS PSAIOB.
10. CreneHHble psibl U paANyC UX CXOAUMOCTH.
11.  TIlounmeHnHoe mHTErprUpoBaHue U AU HEepeHIIUPOBAHNE CTEIIEHHBIX PSAIOB.
12. JIEHUCTBUSA CO CTENIEHHBIMU PsIaMH.
13. OnpeneneHre U BEIYUCICHUE KPUBOJIMHEWHBIX HHTETpaoB | u 2 poxa.
14.  Kpurepuii He3aBUCUMOCTH KPUBOJIMHENHOIO HHTETpaa 2 pojia OT MyTH.
15.  HMuTerpainbl Mo MPOCTHIM KOHTYpaM.
16. JIBOMHBIE MHTETPAJIbL: OIPEIEICHUE, CBOMCTBA, BEIYUCIICHHE.
17.  3amena mepeMEeHHBIX B JBOMHOM HHTETpAJIE.
18.  [Inomaap MOBEPXHOCTH.
19.  TloepxHOcTHBIE HHTETpaBI | U 2 poja.
20.  TpoiiHble HHTETpaAJIbL: ONPEaCIICHUE U BRIYHCICHHE.
21.  UHrerpaibl, 3aBHCSIINE OT TapaMeTpa: OCHOBHBIE OTPEICICHHUS.
22.  llpenenpHbI mepexo MO 3HAKOM MHTErpalia, 3aBUCSILIETO OT MapaMeTpa.
23.  uddepennrpoBanrue U MHTETPUPOBAHUE 10| 3HAKOM MHTETPaJIa, 3aBUCSIIETO OT
napamerpa.
24.  HecoOcTBeHHbIE MHTETPAJIBI, 3aBUCSIIME OT IMapaMeTpa U MPU3HAKH U3 CXOIUMOCTH.
25.  DiinepoBbl HHTETPAJIBL.
3agaym Kk 3k3aMeHy (TpeTHii cemecTp).
o 2n+1
1. UccnenoBaTh CXOAUMOCTH psijia 1O ONPEAETICHUIO: 27
S n?(n+1y
n-1)"
2. Jloka3zaTh pacXoIUMOCTh psfa, UCTIONb3Ysl HEOOXOIUMOE YCIOBHE: Z( 1

3. UccnenoBath CXOQUMOCTB psifia, ONPEIENIUB MOPAAOK YObIBaHUS A, @ &, =

4. WccnenoBaTh CXOIMMOCTH pszia MO ogHOMYy W3 mpu3HakoB Jlamambepa, Komm, PaaGe,

na
laycca: » ———.
Z 7 (In(n+1))""?
n+5
5. UccnenoBaTh CXOUMOCTH Psijia TI0 HHTETPATLHOMY MPU3HAKY: Z In——.
- n
n=1

6. Jloka3aTh pacXxoMMOCTh psifa 1o kputeputo boabiano-Komm:

In (n)
N

7. UccnenoBaTh psii HA CXOIUMOCTb:

Z( D e (\/_ + sinn)

8. OmnpenenuTh 006J1aCTh A0CONIOTHOM U YCIIOBHOW CXOIUMOCTH psia:

i 2n 1” ’ 1-x
2n ” 1+ X

n=1

n




9. UccnenoBaTh XapakTep CXOAUMOCTH psAJa:
2 x-1
Z , X€ [2, + oo) .
n
n=1 X

10. JlokazaTh paBHOMEpHYIO CXOIMMOCTH 110 MpU3HaKy Beliepmirpacca:

51
» COS NX-SIn® —

> X x>2.

~  A+In°nx
11. Joxa3aTb paBHOMEPHYIO CXOAUMOCTb MO NMpU3HaKy Jupuxie:

12. Onpenenuth 061acTh AOCOIIOTHON U YCIOBHON CXOIMMOCTH psia:

5 (2n-n7 1-x7T

S|o(2m) | [1+x]
13. Pa3noxuth (QyHKIHIO B pAI 1O CTENEHSAM X, ONPEACIUTh pPaguyc W HWHTEPBAI
CXOOAUMOCTH:

X
f(x) = :
V1 —x
14. VYOemutbcs B TOM, 4YTO TOJBIHTETPATBHOE BBIPAKECHHE SBISCTCS  IMOJTHBIM
muddepeHranom, U BEBIMUCIUTh HHTETPAT:

f(3'3) xdx + ydy
(

11) /x%+y?
BJIOJIb ITyTEH, HE IPOXOIAIIMX Yepe3 Hauaa0 KOOPIUHAT.
15. PacctaBuTh B pas3iMYHOM MOPSIIKE MPEEIbl HHTETPUPOBAHUS B TBOWHOM HHTErpae o
obmnactu 2:
4 <x*+y%<0.
3a4yer B IEPBOM CEMECTPE MPOBOJUTCS B MUCHbMEHHOUM (hOpME B BHJIE CAMOCTOSTCIHHOMN

paboTHI MO TMOCIeAHEMY pa3/ielly Marepuajia MmepBoro cemectpa. [IpogomKuTenbHOCTh 3aueTa

1,5 gaca. CamocTosTenbHas paboTa COCTOUT U3 MATH 3a1ad, nposepsromux MOIIK-1.2, MOIIK-

1.4, MOIIK-3.2 u UOIIK 3.4.

[Tpumepsi 3a1ay.
. °Haiiti y/ mpon3BomHyto QyHKIMH, 3a1aHHOI SBHO:
y = In(sin (4x)) - V4 — 5x — x2
. °Haiitn y/ mpom3BomHyI0 QYHKIHH, 3a1aHHON HESIBHO:
eV (x> +vy3) =7x
. °Haiit dy muddepennman pyHkuum:
gsin®x
Y= arccos(7x)
. °Haittn  dy muddepenuman pyukmum, tae  u = u(x), v = v(x) — pyHxumu:
y = log,(u® - v°)
. °Beruncnute npenen QyHKIMM ¢ TOMOIIbIO MpaBuia Jlonurans:

. ( 1 1 ]
lim -
-3 In(x-2) x-3




DK3aMEH B TIIEPBOM CEMECTpe IPOBOAMUTCS B MUCHBMEHHOW (opMme Mo OuieTam.
DK3aMEHAIMOHHBIA OWJIET COCTOMT M3 4eThipex uacteil. [IpomormkurenbHOCTh dK3aMeHa 1,5
yaca.

ITepBas yacth coaepxut oauH Borpoc, nposepsaromuii MOITK-1.1 u MOIIK-3.1. OtBeT
Ha BOIIPOC MEPBOI YaCTH JAeTCs B pa3BEpHYTOH Popme.

Bropas wacte conepxxut onud Borpoc, npoepsronmid MOIIK-1.1 u MOIIK-3.1. OtBer
Ha BOIMPOC BTOPOH YaCTH JaeTCs B pa3BEepHYTOM hopme.

Tpetpsa yacth conepkut oauH Borpoc, nposepsronmid MOIIK-1.1 u MOIIK-3.1. OTBer
Ha BOIMPOC TPEThEH YacTH JaeTCs B pa3BepHYTOH Gopme.

YerBepras yacth coaepkuT oauH Borpoc, nposepstomuii MOIIK-1.2, UOIIK-1.4 u
NOIIK 3.4. OtBeT Ha BOIPOC YETBEPTON YacTU MpEArojaraeT pelleHuE 3aladd U KpaTKylo
WHTEPIPETALMIO IOJYYEHHBIX PE3YJIbTATOB

IIpumep TeopeTnveckoi YacTu OuJera.

1. Bompoc 1. Teopema o cyIiecTBOBaHUU CyIIpeMyMa.

2. Bormpoc 2. Teopema 0 cyImiecTBOBaHUH IpeJiela MOHOTOHHOH MOCIE0BATEIbHOCTH.

3. Bompoc 3. Heobxoaumoe u 10CTaTOYHOE YCIOBHE SKCTpeMyMa (PyHKITUH.

IIpumep npakTUYecKoil yacTu OnJiera.
1. 3apaya.
[TokazaTe cymiecTBOBaHHME TIpeAena MO TEOpeME€ O MOHOTOHHOW M OTPaHMYEHHOM
MOCJIEI0BATEIbHOCTH:
_2"+3
n 2n+l +3n+l '

3ader BO BTOPOM CEMECTpe POBOJUTCS B MUCHMEHHOU ()OopMe B BUIEC CAMOCTOSITEILHOM
paboThl MO TMOCJIETHEMY pa3felly MaTepuana BTOpOro cemectpa. [IpomomKUTENbHOCTh 3a4eTa

1,5 gaca. CamocrosrenbHas paboTa COCTOMT M3 JeBATH 3amay, nposepsitommx WOIIK-1.2,
NOIIK-1.4, MOIIK-3.2 u MOIIK 3.4.

IIpumepsl 3a1a4.
1. Haiitu u u306pa3ute 06sacTh onpeaeacHus GyHKIHU:

JxZ—x+y2+2y
J1—x%2—y2

2. Haiiti 1 n1300pa3uTh IUHUYU YPOBHS (PYHKLUU:

u =

z = x% — 4y?
3. HaiiTi noBTOpHBIE Mpenenbl PyHKIUH, €CIIU X — 00,y —> 0o!

X

f(x,y) = Sinm

4. Haiitu u KacCuPpUIMPOBATH TOUYKH Pa3phbiBa (HYyHKIHH:

fxy) =m

5. °Haiitu nudpepeHnmanst mepBoro ¥ BTOPOTO MOPSIKA s (PyHKITHH:

P ey



6. °Haiitu nuddepenunans nepBoro ¥ BTOPOro mopsiakKa cIoKHONH QYHKIUH:

u=f (xy,g)

2

dyox’

v

Fix+y+2zxyz)=0

8. °Haiitu skcTpeMyM (QyHKLIUH:

z=x>+xy+y?>—3x—6y

9. °HaiiTu ycnoBHBIM SKCTpeMyM (yHKIIHUU:

z =xynpuycaoBuu 2x +3y —5=0

OK3aMEeH BO BTOPOM CEMECTpe IpPOBOJUTCS B NHCbMEHHON (opMmMe MO OueTam.
DK3aMEHAIMOHHBIA OWJIEeT COCTOMT M3 4eThlpex dvacted. [IpomomkuTenbHOCTH dK3ameHa 1,5
yaca.

IlepBas wactb conepkuT oauH Bonpoc, nposepstounuii MOIIK-1.1, MOIIK-1.3 u UOIIK-
3.1. OTBeT Ha BOIPOC MEPBOI YaCTH TAETCS B Pa3BEPHYTOH dopme.

Bropast yacte copepxut oquH Bonpoc, nposepstomuii MOIIK-1.1, MOIIK-1.3 u UOIIK-
3.1. OTBeT Ha BONPOC BTOPOM YaCTH JA€TCs B pa3BepHYTON (hopme.

Tpetbs yacTh copepxut oauH Bonpoc, nposepstouii MOIIK-1.1, MOIIK-1.3 u UOIIK-
3.1. OTBeT Ha BONPOC TPETHhEH YaCTH JAETCS B Pa3BEPHYTOM opme.

YerBepras yacTb COIEpKUT oauMH Borpoc, nposepstomui MOIIK-1.1, UOIIK-1.3 u
NOIIK-3.1. OTBeT Ha BOIIPOC YETBEPTOM YaCTH AACTCs B pa3BepHyTOH popme.

[Iaras yacte conmepxut oauH Borpoc, nposepsromui MOIIK-1.2, MOIIK-1.4 u UOIIK
3.4. OTBeT Ha BONPOC MATOW YaCTH MPEANOJaracT peiieHue 3aa4u U KpaTKyt0 HHTEPIPETALUIO
MIOJIyYEHHBIX PE3yIbTaTOB

IIpumep TeopeTnveckoi YacTu OuJiera.

1. Bompoc 1. Meroa HeomnpeneneHHbIX Ko3(PGUIIMEHTOB: pa3IoKeHUE JIpodu ¢
KOMILJIEKCHBIMU KOPHSIMHU 3HAMEHATENS.

2. Bompoc 2. ITnomans miockoit GUrypsl: mapaMeTpudeckoe 3aaHne KpUBOU.

3. Bompoc 3. IIpusnak AGens it HECOOCTBEHHOTO HHTErpasia 2 poja.

4. °Bonpoc 4. TeopeMa 0 CylIeCTBOBaHUY MOBTOPHBIX U ABOMHOIO MPEIEIIOB.

IIpumep npakTUYecKoil yacTu OnJiera.
1. 3apaua.

BeraucnuTh IUHY OyTH:
. T
x=sin’t;y =cos’t;0<t SE'

3a4yeT B TPETbEM CeMecTpe MPOBOIUTCS B MUCHMEHHOH (hopMe B BHJI€ CAMOCTOSITEIbHOM
paboThI IO MOCIEIHEMY Pa3/iely MaTepualla TpeTbero cemecrpa. IIpoaomKUTeNbHOCTE 3aueTa
1,5 gaca. CamocTosTenbHas paboTa COCTOMT U3 MATH 3ajad, nposepsromux MOIIK-1.2, MOIIK-
1.4, UOIIK-3.2 u UOIIK 3.4.

IIpumepsl 3a1a4.



1. °3amaua 1.

Borunciurs: Iyzds ,eciu C - apKa IUKJIONABL: X = a(t —sint);y = a(l—cost);,0 <t < 2x
C

2. °3anaqga 2.

BobrumcauTh: I(x2 - yz)dx+ xydy , ecii C - OTpe30K nmpsAMoi ot A(L1) 1o B(34).
C

3. °3anaua 3.
sin(wlx2 +y? jdxdy 2
BBIYHCIIUTE: ,ecu D orpaHMyeHa TUHUAMH: X +y% =——:x% +y? =72,
5 \/x2 +y? 9
4. °3anaua 4.

PaccraBuTh nipeienibl HHTETPUPOBAHUS B PA3TUYHOM TOPSAKE, €CITU 001acTh
WHTETPUPOBAHUS OrpaHNYEHA JIMHUAMU: Y =0,y =a,Xx+y=0,x+y=2a.

5. 3amauda 5.

[Iepeling K MONSApHBIM KOOPAMHATAM, PACCTABUTH IIPEJEIIbl UHTEIPUPOBAHUS B PA3JINYHOM
HOPSIZIKE, €CITU 00JIaCTh MHTETPUPOBAHUS OTPaHHUEHA TMHUAMU: — 2 < X < 0x2<y<2-x.

DK3aMEH B TpPETbEM CEMECTpe IPOBOJIUTCS B IHUCBMEHHOM Qopme Mo OuineTam.
DK3aMEHAIMOHHBIA OWJIET COCTOUT M3 IIECTH BOMPOCOB. [IpomoinkuTensHOCTh dk3ameHa 1,5
yaca.

[lepBas yactb conepkuT oauH Bonpoc, nposepstouuii MOIIK-1.1, MOIIK-3.1 u UOIIK-
3.3. OTBeT Ha BOIpOC MEPBOM YaCTH JAETCs B pa3BEpHYTOH Gopme.

Bropas gacte comepxxut oaun Bomnpoc, nposepstomuii MOIIK-1.1, MOIIK-3.1 u UOTIK-
3.3. OTBeT Ha BOIPOC BTOPOI YacTu aeTcs B pa3BepHyTOM hopme.

Tpetbs yacTh copepxut oauH Bonpoc, nposepstouuii MOIK-1.1, MOIIK-3.1 u UOIIK-
3.3. OTBeT Ha BOIpPOC TPEThEl yacTu AaeTcs B pa3BepHYTOH Gopme.

YerBepras yacTb COIEpKUT oauMH Borpoc, nposepstomuii MOIIK-1.1, UOIIK-3.1 u
NOIIK-3.3. OTBeT Ha BONPOC YETBEPTOI YaCTU AAaeTCs B pa3BEepHYTOH Gopme.

[Iaras wactb comepxkut oauH Bompoc, nposepswomuil MOIK-1.1, MOIIK-3.1 u UOIIK-
3.3. OTBeT Ha BONpOC IsATasi YaCTU AAETCS B pa3BEepHYyTOH popme.

[ecras yacTb conepkut oauH Bonpoc, nposepstomuii MOITK-1.2, UOIIK-1.4 u UOIIK
3.4. OtBer Ha BONpPOC WIECTOM 4YacTH MpEANoiaraeT peEIIeHUuEe 3aJadyd M KpaTKyro
MHTEPIIPETALNIO NTOJYYEHHBIX PE3YJITaTOB

IIpumep TeopeTndeckoi yacTu Ouiera.

1. Bompoc 1. IlepemecTurensHoe CBONCTBO PSAOB U Teopema Pumana.

2. Bompoc 2. Kputepuii He3aBHCHMOCTH KPUBOJIIMHEHHOTO HHTETpasia 2 pojia OT My TH.
3. Bompoc 3. ITounenHoe naTerpupoBanue u AudQepeHrpoBaHue CTENEHHBIX PAIOB.
4. °Bomnpoc 4. 3aMeHa IepeMEHHBIX B IBOWHOM HHTErpase.

5. °Bomnpoc 5. Onpeaenenue u cBoiicTBa 63Ta-QpyHKIUH.

IIpumep npakTHYeCKOil YacTH OMJIeTa.
1. 3agaua.

0
Haiitu cymmy psna: Z nx™* .
n=1
IIpomesxyTouHast aTTecTalys B BUJE 3a4eTa OLIEHUBAETCS CIEAYIOIIUM 00pa3oM.



BricTraBnsercs OIICHKA 3a KaXXI0€ 3aJaHucC B CaMOCTOSATEIbHOM pa60Te B COOTBCTCTBHU C

TaOJIHUIIEH:
OTJIIMYHO XOPOIIIO YIOBJIETBOPUTEIHHO HEYJTOBJIETBOPUTEIBLHO
[IpuBeneno mnonHoe | Pemenne  copeput | 3agava He pelieHa, HO | Pemienue HE
000CHOBAHHOE HE3HAYUTECIIBHBIC TIPUBEICHBI COOTBETCTBYET 3a/1aue
perieHue omuoOKu, mpoOensl B | GOPMYIbI, YEPTEXKH, | UIU OTCYTCTBYET.

000CHOBaHUSX, HO B | COOOpaKEHUS HIIA

LIEJIOM BEPHO U MOXKET | IOKa3aHbl HEKOTOPbIE

CTaTh MMOJTHOCTBIO | BCIIOMOT'aTEJILHBIE

MPaBWIBHBIM  TIOCJIE | YTBEPKICHUS,

HEOOJIBIITNX HMMEIOIIME OTHOIIEHNE

WCTIPABJICHUIN WK | K PEUICHUIO 3a/1a4uH.

JOTIOJTHCHHIA.

[TonmyyenHasi oleHKa YCpPEAHSETCS C OIEHKAMH TEKYIIEro KOHTpoJisi. TeM caMbiM B
nporecce (QOpMHUPOBAHHUS HWTOTOBOM OIICHKH YYMUTHIBAIOTCS OIGHKH 3a NpuoOpeTaembie

KOMIICTCHIINH.

OneHka «3a4TeHO» BBICTABIIAETCS, €CJIM UTOTOBBIM PE3YNbTAaT OKa3bIBACTCS HE HIKE 2,5.
B npoTuBHOM Cily4yae BBICTaBISIETCS «HE3AYTCHOY.

HpOMe)KYTO‘IHafl arTeCTanusd B BUAC SK3aMCHA ONCHHUBACTCA CICAYIOIIUM 06p330M.
Ka)l(I[LIﬁ BOIIPpOC 6I/IJ'ICT8., KpOMC MOCJICAHCTO, OLICHHUBACTCA B COOTBETCTBUH C Ta6ﬂHHeI>i:

OTJIMYHO XOpOLIO YIOBJIETBOPUTEIBHO | HEYJIOBIETBOPUTEIILHO
Otser Ha OtBeT Ha Bompoc Otser Ha BoIpoc Otser HE
BOIPOC MIPUCYTCTBYET, HO IIPUCYTCTBYET, HO COOTBETCTBYET
BBINOJIHEH | UIMEIOTCS JIOTTYILIEHBI BOIIPOCY WU
0e3 HENPUHLIUINAIbHBIE | IPUHIUIHAATIbHBIE OTCYTCTBYET.
HE/I0YETOB.. | HETOYHOCTH B OLIMOKH.
paccyKJICHHUSX.

Ecmu B paMKax TCEKYIICTO KOHTPOJIA CHAaHbl KOJUIOKBHUYMBI C OLCHKAMM HC HHIKC
«YOOBJICTBOPUTCIIBHO», TO 3TH OLICHKU MOT'YT OBITH HCIIOJIB30BAHEI 110 YKEIAHUIO o6yqafomeroc;1
B Ka4C€CTBC OLICHOK 3a COOTBCTCTBYIOHIUC BOIIPOCHI.

Tlocaennuii Boo

oc Omera OIICHNBACTCA B COOTBCTCTBHH C Ta6HHHefIZ

OTJIIMYHO

XOPOIIIO

YAOBJICTBOPUTCIbHO

HEYJIOBJIETBOPUTEIBHO

[IpuBeneno
000CHOBaHHOE
pernieHue

IIOJIHOC

Pemienue comepxut
HE3HAYUTEIIbHBIC

ommOKH, TMpoOenbl B
000CHOBaHHSIX, HO B
1IEJIOM BEPHO U MOXKET
CTaTh MTOJIHOCTBIO
MPaBUJIBLHBIM  TIOCJIE
HEOOIBIINX
WCTIPABJICHUI
JIOTIOJTHEHUIA.

NI

3agaya He pelieHa, HO
MIPUBEICHBI
dbopmyIbl, UYEpTEXH,
COOOpaKeHUs WIH
JI0Ka3aHbl HEKOTOpPbIE
BCIIOMOTATEINIbHbIC
YTBEPKACHUS,
HMMEIOIIUE OTHOIIICHUE
K PELICHUIO 3a/1a4U.

Pemnrenne HE
COOTBETCTBYET 3a/iaue
WJIU OTCYTCTBYET.

K nonydenHbm

OLICHKaM I[OG&BH}IGTCSI YCpCAHCHHAA OLICHKA TCKYIICTO KOHTPOJIA, TCM
caMbIM B Tporecce popMHUpPOBaHUS UTOTOBOM OLIEHKH YUUTBIBAIOTCS OLEHKHU 3a pUoOpeTaecMbie
KOMIICTCHIINHU. Hrorosas OIICHKa SABJIACTCA PE3YJIbTATOM YCPCAHCHHA BCCX HCIIOJIb3YCMbIX
OIICHOK, OKPYIJIEHHBIM MO TpaBwiIaM OkpyrieHus. Ecau utor cocrasnser 2,5; 3,5 unu 4,5, 10
OKpPYIJICHHE TTPOU3BOAUTCS B MOJI3Y 00YYarOIIETrocs — B OONBIITYIO CTOPOHY.




4. OueHo4HbIe MaTepuabl s NPOBEpPKH O0CTAaTOYHBIX 3HAHUI
(chopMHUPOBAHHOCTH KOMIIETEHLIMA)

Bapuant 1
1. Pemiute 3amady Ha YCIOBHBIM 3KcTpeMyM O¢yHKIuM U = (xyz)2 IIpA  yCIIOBUU

X*+y+2=5.
Otser: (—1,2,2)- rouxa makcnmyma, U =16.

Bapuant 2
1. Haiitn mwiomaas o6uieii yactu Guryp, orpaHu4eHHBIX KpuBbivMu [ =@, I = 2aC0S¢ .

2r 3
OtBer: | — — £ -a?
3 2
Bapuanr 3.
1. . Beipa3uTh uepe3 DWinepoBbl MHTETPaIbl U HAUTH 00J1aCTh CXOAUMOCTH:
e x2m
————dx; m,n € N.
f 14 x2n
T
OrtBer: 0<m<n-1.
. m(2m+1)
2nsin——-~=
2n
Bapuanr 4.

Jtg xdx.

1. BBIYucauTh ¢ MOMOIIBIO DWIEPOBBIX HHTETPAJIOB:

O N | 3

OTBeT: T
2

Bapuanr S.

k
1. I[OKa?»aTB CUYCTHOCTHh MHOXCCTBA BCCX YHUCCI BHUA: 2 y k S N .

Ykazanue. YCTaHOBUTH COOTBETCTBUE MEK1Y MHOKECTBAMH.
Bapmuanr 6.

1. Jloka3aTh OrpaHUYEHHOCTh MHOYKECTBA! {\/ n-1-vn+l,neN } :

OTtBeT:

(\/n—l—\/n+1)(\/n—1+\/n+l) 1

Jn-1-+n+1|= = <1=C.
‘ ‘ Jn-1++n+1 Jn-1++/n+1
Bapmuanr 7.
1. Jlokasath 1o onpeeieHuIo: Iimi =1.

e 41



OTtBerT:
n
Vs>omWQVnzN:h:T—4<e

|n 1|_|n—n—1|_|—1 = 1 <e:n+1>1
n+1 - n1+1 _n+11 Tn+1 1 £
SV T L I
£ £ £
Bapuanr 8.

g1
1. Beraucauts npegern: lim———.
Y2-1

n—o0

Otsert: 3.
Bapuanr 9.

I.B im_ Y- +1-n
. BIYUCIIUTDH Hpe[[eﬂ: .
> In® +1—nvn

OTtBer: +00.
Bapuanr 10.
1. JlokazaTh CXOOMMOCTh IO TEOpPEME€ O MpeAese MOHOTOHHOW M OrpaHUYCHHOU

OCJIICAOBATCIIbHOCTH

_ ! + 1 + 1
541 5241 57 4+ 1

OTBeT: a) XxapakTep MOHOTOHHOCTH

Xn

Xn41 = Xn = Ty > 0 = MOHOTOHHO BO3pacTaeT

0) OrpaHUYEHHOCTH CBEPXY

1
S O S P OIS PP IO -
nEE 15241 5n+1 5 52 5n S5 ' 52 sn T 1
5
i
_4_ n

BrImoTHEHBI BCE YCIIOBUS TEOPEMBI, 3HAUUT ITOCIIEAOBATEILHOCTD CXOTUTCH.
Bapmanr 11.
1. Cuuras, uto Y = f(X) mBaxasl nuddepenuupyemas GyHKIUS, HAHTH TepByIO U

1
BTOpPYIO Mpou3BoaHyI0 QpyHkiun Y = f (—J .

OTtBeT:

Bapmanr 11.

1. Haiitu nepBble Tpu wWieHa pPa3NOXKEHUS (YHKIUU f(X)Z\/; O LEJIbIM

HCOTPpULATCIIbHBIM CTCIICHAM (X —1) .



Otser: f(x) = 1 +§(x -1 —%(x — 12+ o((x — 1)?).

Bapuant 12.

2_3i -6
—+1.

1+4i

1. HaiiTu nelicTBUTENBHYIO U MHUMYIO YaCTH KOMIUIEKCHOTO Uncia Z =

27 11
Oteer: Rez=——;Imz=——.
17 17
Bapmuanr 13.
1. Pewnts ypaBHenue: 22 + 2|Z| =1.
Oreer: 2, =i}z, =—i;2, =—1+~/2;2, =1-/2..
Bapuant 14.
dx

1. BeluncauTe MHTETpall: _[2—
X —X+2

arctg 2x-1.¢c

J7

OTBeT: j7

Bapmuanr 15.
x%dx
1-x*

+C

1. Beruucnuth uHTETpa: j

1+x

1-x
HNudopmanus o pazpadborTunkax

1
OtBer: —X——1In

I'enngpuna Mpuna FOpbeBHa, kaH. (u3.-MaT. HayK, JOIEHT, JOIECHT Kadeapsl MPUKIaIHOMN
MaTe€MaTUKWA UHCTUTYTA MPUKIIAIHON MaTEMAaTUKU U KOMITbIoTepHbIX Hayk HUA TT'Y.
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