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PexomeHnaanum no u3y4eHno Kypca

Mporpamma 1 BONpPOChI A48 CAMOMNPOBEPKM NO Kypcy «MaTtemaTnKka» npegHasHavyeHbl Ans
CTYZEHTOB-3a04HMKOB, 0byyaroLwmxca Ha 6ase cpeagHero obuwero 06pa3oBaHMA NO CNeUUaNbHOCTH
38.02.07. «baHKoBCKOe geno» no obpasoBaTesibHOM Nporpamme 6a30BOro ypoBHs.

Kypc «MaTtemaTuKa» BXOAUT B LUK MAaTEMATUYECKMX U 0OLLUNX eCcTeCTBEHHOHAY4YHbIX
ancumnamu no cneunanbHoctn 38.02.07. «baHKOBCKOe aeno»

B pe3synbTate n3yyeHUa ANCUMNAMHBI, 06y4aeMbl 4OIKEH MMETb NPeACcTaBAeHUe O POan
MaTeMaTMKM B COBPEMEHHOM MUPE, OBLLIHOCTU ee NOHATUIM U NPeACTaB/IEHNI; 3HaTb OCHOBHbIE
noHATUA anddepeHUManbHOro U MHTErPasibHOrO UCYUCNEHUSA; YMETb UCMOb30BaTb METOAbI
anddepeHUNanbHOro N MHTErpPasbHOro NCYUCAEHUA MPU PELLIEHUM NMPUKNAAHbIX 334aY.

CopepskaHue aucumnanHbl « MaTemaTrKka» MMeeT TECHYIO CBA3b C APYrMMKU ANCLUUNANHAMM
y4ebHOro naaHa: «JKoOHOMMYECKan Teopua», «IKOHOMUYECKMI aHann3», «PuHaHcoBan
MmatemaTtuka», « MHpopmaTnKa».

Mporpamma AMCUMNAMHbI COCTOUT U3 3 pa3aenos.

B xoae nsyyeHnusa | pazgena obyyaemble nonyyatoT npeactaBaeHne o npegene GyHKUMM B
TOYKe M Ha BEeCKOHEYHOCTM M ABYX TaK Ha3blBaeMbIX «3ameyaTebHbIX Npeaenax», Hambonee 4acto
MCNONb3YEMbIX B aHA/IN3€e; 3HAHUA O CBOMCTBAX NPeAENIOB U HENPEPbIBHbIX GYHKLMIN, TUNAX TOYEK
pa3pbliBa PYHKLUMWN; YMEHUA BbIYUCNATb HECAOXHbIE Npeaebl, yCTaHaBANMBATb HEMNPEPbIBHOCTb
OYHKUMKM M TOYKK ee pa3pbliBa.

B pasgene |l nsyyarotca npomssogHble GYyHKUUM U UX NPUMEHEHUS ANA UCCNef0BaHNA
byHKUM. NMocne ero nsyyeHusa obyyaembix A0XKHbI 3HATb Tab/IMYHbIE 3HAYEHUSI NPOU3BOAHbIX
3NeMeHTapHbIX QYHKLMI M NpaBuna anddepeHLnpoBaHNA, YMETb HAXOANTb NPOU3BOLAHYO
CNIOXKHOW QYHKLMM M NPOU3BOAHbIE BbICLUMX NOPALKOB, MPUMEHATL MPOU3BOAHbIE AN1A
HaXOXAEHWUA TOYEK IKCTpemyma u nepernba GyHKLMK.

Mocne nsyyenus lll pasgena obydyaemble gOAKHbI MMETb NPeacTaBAeHNe O CBOMCTBAX
HeonpeaeeHHOro 1 onpeaeneHHoOro MHTerpasnoBs, 3HaTb METOAbl U3 BbIYUCIEHNA U YMETb peLlaTb
HecnoXHble 3a4a4M Ha NPMMeHeHWe onpeaeneHHoOro uHTerpana.

MN3yueHnn Kaxkaon TeMbl Kypca cieflyeT HauMHaTb C 03HAKOM/IEHUA C COAEpIKaHMeM ee
nporpammbl. 3aTeM He0H6X0AMMO U3YUYUTb PEKOMEHAYEMYIO INTEPATYPY, OTBETUTL HA BOMPOCHI U
PEeWNTb 3a1a4M AN CAMOMNPOBEPKM.

Y4yebHbIM NNaHOM NPeayCMOTPEHO BbINOJHEHMA AOMALUHEN KOHTPOIbHOM paboTbl, U
YKa3aHuA Mo ee BbIMNO/JIHEHWUIO U34a0TCA OTAEbHOM Bpolwtopoii. ObyyeHre No AUcumnanHe
3aBepLIaeTcs caayen sKk3ameHa.



TemMaTnyecKuu NJaaH

Tema 1. Teopusi npenesnos
11 [Tonsarue Gpynkiun. O6mmMe cBoiicTBa GyHKINU.

1.2. Tlonstue npeaena nmocienoBarensHOCTH. OCHOBHBIC TEOPEMBI O Mpenenax. PackpeiTue
HeonpeneneHHocT Buaa 0/0, co/co, 1Ba 3aMevaTEeNbHBIX Mpeieia. BeraucaeHne qucia «e.

Tema 2. IlpousBognas GpyHKIMs

2.1 IlonsiTve MPOU3BOJHOM, TEOMETPUUECKUI CMBICI MPOU3BOIHOM, TPOU3BOIHBIC JIEMEHTAPHBIX
byukuuii. [IpousBoaHas cinoxHON GYHKIIUU, OOpaTHBIX TPUTOHOMETPUUECKUX (DYHKITUH.

2.2 uddepennman Gpynkuuu. Bropas mpon3BoaHas U IpOU3BOAHBIC BBICIIUX IMOPSIAKOB

2.3 IlpuMeHeHne TIepBO ¥ BTOPOW MTPOU3BOHONW. ACUMITOTHI rpaduka GyHknun. Bo3pacranue u
yObIBanue GyHKIMH. TOUYKH JTOKAIBHOTO 3KCTpeMyMa. Hampasiienue BImykiiocTu rpaduka
dbyukun. Touku nepernda. O61mias cxema ucciaenoBaHus HyHKIUH.

2.4 VccnenoBanue pyHKIUU U TOCTPOSHHUE ()YHKIIHU.

Tema 3. UnTerpajibHoe HCHHCIEHHE

3.1 Brluucienne HeonpeaeaeHHbIX HHTETPAJIOB METOA0M IIOJICTAHOBKH.

3.2 BrluncieHne HeoNpeAeIeHHBIX MHTETPAIIOB 110 YacCTsM.

3.3 IlonsTue onpeneneHHOro nuTerpana. OCHOBHBIE CBOKWCTBA ONPEAEIEHHOIO HHTErpaa.

3.4 Brruuciienue mioaiei Guryp ¢ moMoIbio onpeeIeHHOr0 HHTerpaia



Copep)aHue:

1.Teopusa npegenos.

OcHoOBHas uenb — CUCTEMATU3NPOBATb CBEAEHMSA MO OCHOBHbIM COAEPKATENbHbIM AMHUAM anrebpbl
CpefHel WKoNbl, NOArOTOBUTbL HE0OX0aMMYto 6a3y Npu U3yYeHUU AUCUUNAMH NPOPECCMOHANBHOIO LMKAA
N NPON3BOACTBEHHOIO 06Yy4YeHMA.

CopepaHue Tembl: PyHKUMA, cnocobbl 3aaaHns GyHKUMK. KBagpaTnyHas, NnoKasaTesibHas,
norapudmuyeckasn, CTeneHHas, TPUroHOMeTpUYecKasn, obpaTHble TPUroHomeTpudeckne dyHKLMU. Mpadukm
M CBOICTBA QYHKLUMU.

3HaTb:
- MoHATMe PyHKLUUM
— Cnocobbl 3agaHns GYHKLNK
- O6wwme cBolicTBa GYHKLMMU
YmeTb:

- CTpouTb rpadmKmM anemeHTapHbIX GYHKLNIM
- CunTbIBaTb CBOMCTBA PYHKLMK C FpadmKa
Bonpocbl Ana camonpoBepKu:

1. MoHATMe PyHKLUMN,
2. Cnocobbl 3agaHuns dyHKUUM,
3. Ob6wme cBolicTBa GYHKLMN.

PekomeHayemasa nutepatypa:

1. boromonos H.B. npakTnyeckme 3agaHuA no matematuke. 2006
2. LLnnayes B.C. OcHoBbI Bbicllen maTemaTnkmn. 2005
3. Banyus U.N. n ap. C6opHMK 3aga4 no matemaTmke. 1999

OcHOBHas uenb — AaTb NpeacTaBieHune o npegene GyHKUUKN B TOUKE U Ha HECKOHEYHOCTH, ABYX TaK
Ha3blBaeMbIX «3aMeyaTesIbHbIX Npeaenax», YMeHue Bbl4MCNATb Npeaesibl, yCTaHaB/IMBATb HEMPEPbLIBHOCTb
bYHKLMU 1 TOUKM eé paspblBa.

CofeprKaHue TeMbl: MOHATHE Npeaena GyHKLMKN, TEOpeMbl O Npeaenax, PackpbiTne HeonpeaeneHHoCTH
Bnaa 0/0;00/c0, nepBbiit 1 BTOPOI 3ameyaTteibHble npeaesbl.

3HaThb:

— Teopembl 0 npegenax
—  HeonpegeneHHocTb TMna 0/0, oo /oo
—  TepBbli 1 BTOPOI 3ameyaTesibHble npeaes

YmeTs:
—  BbluMCAATb Npeaens.
Bonpocbl 418 camonpoBepPKU:

MoHATUE O GYHKUUN.
OCHOBHble TeOPeMbI 0 Npeaenax.

PekomeHayemas nuTepaTtypa:

4. boromonos H.B. npaktnuyeckune 3agaHuna no matematmke. 2006
5. LWwunaues B.C. OcHOBbI Bbicllel maTemaTuKkn. 2005
6. Banyus N.U. n gp. COopHUK 3aaa4 No matemaTuke. 1999



vk wNe

2. NMpoussoaHaa pyHKLUWN.

OCHOBHasi UuUenb — CTYAEHT [O/MKEH WMEeTb MpeacTaB/eHMe O Npou3BOAHOM  GyHKUMKM, eé
reomeTpuyeckuin -~ 1 GU3MYECKMIt  CMbIC/,  PaCKpbiTb  CBA3b  MeXAYy  HenpepbiBHOCTbD W
anddepeHLnpyemMocTbto GYHKUUN.

CopeprkaHne Tembl: lMOHATME NPOM3BOLHOM, OCHOBHble Mpasuaa u dopmynbl andpdepeHUManbHOro
NCYNCNEHMA, NPOM3BOAHbIE 3/1EMEHTAPHbIX GYHKLUWM, NMPOU3BOAHAA C/AOXKHOW (PYHKUMWU, NPOM3BOAHbIE
06paTHbIX TPUFOHOMETPUYECKUX YHKUUIN, TeOMETPUYECKUA CMbICA NpPousBogHoMN, aubdepeHuman
dYHKLUMMK, BTOpaA NPOU3BOAHAA UM NPON3BOAHbIE BbICLLIMX NMOPAAKOB.

3HaTb:

MpupaleHre aprymeHTa, npmpalieHme GyHKLUK
OnpepeneHne NponsBoAHOM

Mpasuna andpdepeHUNPOBAHHOTO UCHUCNEHUA
OnddepeHuman GyHKLUM

BTopasa npoussoaHas

Cxema nccnefoBaHms GyHKUUM

YmeTb:

Bbluncnatb nponssBoaHbIe

3nemMeHTapHbIX QYHKLNI

O6paTHbIX TPUFOHOMETPUYECKUX PYHKLMIA
CnoxHbIX GyHKLMA

BToporo nopsaka

BbICWMX NOpALKOB

NccnepnoBatb GyHKLMM U CTPOUTD FpadunKm

Bonpocbl 41 CaMONpOBEPKMU:

MoHATME NPOM3BOAHOM GYHKLMMK.

dunsnyecknin, MexaHM4eCcKnin CMbIC/ NPOU3BOAHOMN.
FeomeTpuyYecKkuii CMbICN MPOU3BOAHON.
OnddepeHuman pyHKLMK.

UccnepoBaHue GpyHKLMM Yepes NPOU3BOAHYIO.

PekomeHayemas nutepartypa:

1. Boromosnos H.B. npaktnyeckune 3agaHna no matematuke. 2006
2. LLnnayes B.C. OcHoBbI Bbicen maTemaTukm. 2005
3. Banyus U.N. n ap. C6opHMK 3aga4 no matemaTmke. 1999

3.UHTerpanbHoe ucunucneHue.
OcHoBHas“A uenb — CTyp,EHT AONXKeH 3HaTb 06 OCHOBHbIX CBOMCTBaX U MeTOodaX MHTerpnpoBaHuAa,
PaCKpbITUA reoMeTpnyeckoro CMbiCna onpeageneHHoOro nHTerpana.

CopeprkaHue TeMbl: HeonpeaeneHHbl MHTerpan, Gopmysbl MHTErPUPOBAHUA, TaDNYHbIE UHTErPaNbI,
onpeaeneHHble MHTerpasbl, OCHOBHbIE CBOMCTBA OMNpPeAe/IeHHOro UHTerpaaa, MeToapbl BblYMCIEHMUSA
WHTErpasnos, BblYUCAEHNE TEOMETPUYECKUX, MEXAHUYECKUX, GU3NUECKMX BEUUYMH C MOMOLLbIO
onpeaeneHHoro uHTerpana.

3HaThb:
dopMy/ibl COKPALLEHHOTO YMHOXeEHWs
dopmysibl TPUFOHOMETPUN
dopmyny HetoToHa - JleitbHnua



MpaBuna BbluUCAEHMA NaOWAAeN GUIyp C NOMOLLbIO ONpeaeNeHHOro MHTerpana
YmeTb:

BbluMcnaTb onpeaeneHHble U HeonpeaeneHHble MHTerpanol
Bonpocbl 4nA cCamonpoBEPKU:

MoHATWE HeonpeaeNeHHOro HTerpana.

TabnnyHble HTerpansbi.

®opmyna HbtoToHa — JleibHMua
PekomeHayemas nuTepaTtypa:

1. boromonos H.B. npaktnyeckue 3agaHua no matematuke. 2006
2. LLnnayes B.C. OcHOBbI Bbicllen matemaTnkmn. 2005
3. Banyus N.N. n ap. CbopHMK 3agay no matemaTmke. 1999

PexoMeHnaanum 1o BbINOJTHEHUIO U 0(OPMJICHHI0O KOHTPOJIBHOU PadoThI

CTyaeHT 10KEH BJIaJIeTh OCHOBHBIMU MOHSTHSIMU TEOPUU MAaTEMATUKU B SKOHOMHUKE, YETKO
c(hOpMyIIMPOBATh UX OINPEIEICHHS, YMETh IPUMEHSATH 3TH OHATHUS MIPH PEIICHUN TPAKTHY €CKIX
3a1ad4.

Jlst mpuoOpeTeHnst HEOOXOIMMBIX HABBIKOB PEIICHUS 3a/1a4 PEKOMEHYyEeTCS BHUMATEIHHO
pazouparh pereHus BCeX MPUMEPOB B JJAHHOM MOCOOUU U CAMOCTOSITEIILHO PEIIaTh M0 I00HbIC
3a/1a4M, [IPUBEACHHBIC B YIIPAXKHCHUSX.

CTy,I[GHTI)I 3a049YHOI'0 OTACICHUA OOJIKHBI BBIIIOJIHUTH 110 y‘~I€6HOMy IJIaHy KOHTPOJIbHYIO
pa60Ty 10 MAaTCMATUKEC CBOCI'O BapuaHTa.

KoHTposibHast paboTa BBIMOIHSAETCS IO OJJHOMY M3 BapHAHTOB, HOMEP KOTOPOTO JJIS KaXK10T0
CTYZICHTA ONpEIEIAETCS 10 HaYaJIbHON OyKBe (paMUIIHH CTYACHTA.

BapuaHnt padotsI Havanabnas OykBa
(hamMuaIMM cTyIeHTa
A 10, 4
b, O, M
B,P.I]
IIT,II]
JLILY
K,0,X
3,1,®
K, ¥,C
JILT

OO INOTTAIWIN|F IO

KonTtponbHast paboTa BBIIOTHAETCS B OTACIBHON TETPaIu U MPEACTABISAETCA Ha IPOBEPKY B
CPOK, YCTaHOBJICHHBIN Y4€OHBIM rpauKOM.

Eciu pa60Ta HC 3a4TCHA, H606XOZ[I/IMO O3HAKOMHUTBCH € 3aMCUHAHUAMU NIPCTIOAABATCIIA U
BBITIOJIHUTB €€ ITOBTOPHO.

ITo Bompocam, BO3HUKAIOILIUM B IIPOIECCe BHIMTOJHEHUS 3aJaHUH, ClIelyeT o0paraTbes 3a
KOHCYJIbTALIUEH.



BapuaHThl 3a/1aHUI K KOHTPOJILHOU padoTe

Nel. IlocTpoiite rpaduk GyHKIUM U HccaeayiiTe ee CBOMCTBA.

NeQ. a)y=-2x+4 G)y=x*—6x+12 B) y=e*+1 r)y=logysX
Nel. a)yzgx—S 6)y=3C+12x—3 B)y=2+1 1)y = logs X
Ne2. a)y=-%x—4 6)y=-2x*+6x +5 B)y=e™+4 1) y=logy, x

Ne3. a) y:-gx—S 6)y=-x*—4x +3 B)y=e*+3 r)y = logs X
Ned. a)y=2X—5 6)y=2x>+6x—8 B)y=€"—2 1)y = logysX

Ne5.a)y=-2X—4 6)y=-x>+8x+6 B)y=€"+2 r)y = logs X

Ne6.a)y=-=x+12 6)y=2x*~Bx—6 B)y=€*~1 r)y=Inx
N97.a)y=§x—8 6)y=x*—4x +9 B)y=e*—3 1)y = logys X
N98.a)y:gx+56) y:-x2+4x—9 B)y=e"-3 r)y =logys X

Ne9.a)y=-3x+9 6)y=x*—8x—6 B)y:ex+§ r)y =logs X

Ne2. Haiinure npeneasl pyHKIHM.

NeO. a) lim,,,, )% B) lim,_,o ﬁg
o)lim,,_y 52 r) lim, g
Nel. a)lim,, ‘z‘is‘f’z‘ii B) lim, \/T%sm
6) lim, —i’f_‘;’f; r) lim, o 2
Ne2. @) lim, ., 22 B)lim, 5 =
_ 2x%—9x+4 : sin;
6) hmx_’_“' X2 +x—20 r) hmx_)o 2_;
Ne3. @) lim, ., 22t B) lim, 2
6) lim, % r) limyo SfTXg
Ned. a) limxﬁw% B) limX*‘*ezxx/—_T\f—s

2x%45x—7
x21 332 y o

6) lim

1

=X
: 2
) limy Sin5x



7x*—4x%+3 V1+3x—/1-2x

Ne5. a) limy_,q 11 B) lim,_,q 7
. 3x%—x—-2 . 2x
6) lim,..1 3x2—4x+1 ) lim,, sin8x
. 3x2-5x+1 . Vx+1-2
Ne6. a) lim,_,q PR - B) lim,_,3 ——
. X2 +x-2 . tg5x
6) llmx_)_z 2t F) llmx_)o ax
. 4x5—x3+2x . V1+3x2-1
Ne7. a) limy_,q Towo1 B) ) limy_,q TZid
6) i x2+x—6 li %X
=T 1) im0 300
. 2x%+x+6 . x—1
Ne8. a) limy_, 4 37 —7x12 B) lim,_,_; Vi
. 2x%-5x-3 . 7x
6) limy 3 ——>— r) limy_,g a2
. 4x%—5x—1 . VI9—x—V/x—3
Ne9. a) llI'l’lX_>oo a1 B) llmX_>6 ETE
. 4x%2—5x—1 . sin9x
6) llmx_& m F) llmX_>0 7
Neo3. Haiigute npoussogHblie GyHKLUU.
NeO. a) y = VxZ + 3x 6) y= 1:}( B)y = arctgvx —x
Nel. a)y=\/%JrX 6)y = ’g B)y = arccos%
1
Ne3. a)y = \/% 6)y=>0+ X_3)3 B)y = parctgx
3_
Ne4. a)y =1In(1—5x) +V7x3 +e 6)y = ;4_1 B) y = arcsine™™
1 1+cosx
Ne5. a)y = 7— 6)y= o B)y = arccosvx
1+x2 1—e¥
Ne6. a)y = |— 0y =15= B)y = 5
Ne7. a)y = V1 —x2 6)y = In (cos (2x + 5)) B) y = arcsin x
Ne8. a)y = xV1 + x? 6)y=1fLeX B)y = x arctg x
Ne9. a)y = V2x3 + 7x 6)y = = B)y = arcsinvl —x
1-sinx
No4. UccnepoBatb PYHKLMUIO U NOCTPOUTD €€ rpaduk.
—x2+3x-5 x?+3x—4
NeO. y= T No5. y= 1
x?+3x+4 x?+5x—6
Nel.y = Ne6.y =

X+2 X—2



Ne4.

Ne5S.

NeO.

Ne8.

Ne9.

Ne6.

NeO.

-y

1 x6

B) [ x%e3*dx

8) [ VxIn xdx

B) [ x?sinxdx

8) [x3cosxdx
B) [ e®*x3dx

B) [(3x — 7)e*dx
8) [ x3Inxdx

8) [ x*cosxdx

B) [ xsinxdx

8) [(4x — 3)e*dx

— x2—5x+10 No7. y = X2 +x-2
X—2 x+1
x2—x+2 X2 +2x+1
T ox+1 Nea. y= X—=2
—x?-3x-3 x2+4x+7
Y= Ned.y = x—1
HaiiTn HeonpepeneHHble UHTErpanbl U pe3ynbTaTbl NPoBepUTb AnddepeHLUpoBaHmem.
5 1 cos xdx
a) [ (3x ot 2) dx 6) [ = —_—
2 2 xdx
&) [(3¢ -5 5)dx o) s
_ 4 e*dx
.a) [(2cosx — 5x* + 3)dx 6) | 5
o - _xldx
ca) [ (10x* — ————2) dx 6) [ s
a) [ (2 - g + lf 2) dx 6) [ V2 sinx + 1cosxdx
4 1 dex
a) f (5x 4) dx 6) [ =
1 x| 2 x*dx
aJ (Scoszx -2t ;) dx 6) A 2x—a
3 x 5 cos xdx
a) f (coszx 5 + ;) dx 6) (3sinx+1)3
_ 2 3 sin xdx
a) f(Zcosx 3x )dx 6) ooty
a) [ (35inx - % + 3) dx 6) [ cos xsinxdx
BbIUMCAUTD ONpeAeneHHbI UHTerpan.
a) fOZ(Z —x)%dx 6) fO\E\/X‘L + 16x3dx
L 4 xdx
.a) J2 2sinxdx 6)f, e
4 2 2 cosxdx
.a) fO (2\/§—x )dx 6) fozm
2,2x%+1 d 6) 1 x2dx
a) [[(=)dx Vo o
1, 2 x%dx
-a) [, (e +x)dx 6) J, o
.a) ff(Z + %)dx 6) J2 Vsinx cosxdx
16 T cosxdx
.a) [} °(x — 2) dx )G Zsimert
La) [P ax 6) [z V4 + 5sinxcosxdx



No8. a) fn 6) f6lnx

3szn2x

21-x°

Ne9. a) [

6) fz sinxdx
0 (1+2cosx)*

FpaduKu pyHKuMi

1) NocTpouTb rpadmk GyHKUMKM Yy = 3x? — X — 2 1 3anmMcaTb CBOICTBA.

PELLUEHMUE:
1. Haipgem KoopaunHaTbl BepwmHbl Napabonbl Xy = ;—2 , Xg = 2—13
napa6onbl yo(Xo), Yo(Xo) = g — % —-2= 1_i;24 = _1—225 = —21—12
(1; -2 1) KOOPAMHATbLI BEPLUMHBI.
6 12
2. Haliiem TOYKKM NepeceyeHns ¢ 0CAMM KOOpPAMHAT:
x=0: y=-2 (0;-2)
y=0: 32 —x—2=0
X, =1, X, =§ (1;0), (—%;0)
3. JononHutenbHble TOYKK. [OCTPOUM TOUKY, CUMMETPUYHYIO Touke X = 0, 3T0 X = %,y =-2
CeoticTBa:
1. O0D: xeR

2.030:y > -2
B.y=0x=1x= —%
4. dyHKuMa obuiero Buaa, T.K. y(—x) = 3x2 +x — 2

5. ®yHKLMA BO3pacTaeT Npu X = %, byHKUMA

ybbiBaeT npu X <%
6.y >0npux < —§,X2 1

y<0npm—§<x<1

1
= g - YpaBHEHNE OCU CUMMETPUN

7. ymin(%) =-2 %




a)
b)

UccnepoBaHue pyHKLMUM

Cxema uccnenoBaHus GyHKLMK:
1. O6nactb onpeaeneHns GyHKUUK;

2. UccnepoBaHne GYHKLMM Ha YETHOCT;

3. Touku nepeceyeHus rpadmKa GyHKLUMKN C OCAMU KOOPAMHAT;

4. AcumnToTbl rpaduKa pyHKLMK;
5. MpounssoaHan GyHKUMA, KPUTUYECKME TOUKM;
6. UccneposaHue GyHKUMM HAa MOHOTOHHOCTb;

7. IKCTpeMyMbl QYHKLMH;

8. MHTerpanbl BbIMYKNOCTU, BOTHYTOCTU GYHKLMK M TOUYKK Nepernba rpaduka GpyHKUMY;

9. [lonosHUTENIbHbIE TOUYKM rpadurKa;

10. MocTtpoeHune rpaduka.

Mpumepsi:
2_ 3y
.. X“—3x—4
2) UccnepoBaTb GYHKLMIO M NOCTPOUTL €€ rpadunk y = a7
1. ®yHKUMA onpeseneHa M HenpepbiBHa Ha BCeit ocu 061acTh onpegeneHuns, Kpome X = —2

(—x0)2-3(-x)—4 _ x%+3x-4

2. dyHKuma obulero Buaa, T.K. y(—x) = e

3. Hangem acumnToTbl rpaduKa GyHKLMIA:

x%-3x—4 . 4+6-4
= lim =
x->—=2 —2+2

lim
X>=2 y4p

y=kx+b,rae

x—=2

3 4

oy ox*=3x—-4  1-3-3
k=lim==]lim — = lim 5
n-o X n—oo (x-|—2)x n—oo 142

X

b= lim (y — k) = lim
=l -k = Jim v = i

=T =

y=x—- 5 — HaknoHHas acMmnToTa

2—-x

=liml=1

n—oo

x?>—3x—4—x%-2x

x4+ 2

4, Haﬁp,eM TOYKMN nNepecevyeHnAa C KOOPpANHATHbIMU OCAMU

x%2-3x—4
x: :—:
x+2
x2=3x—-4=0ux+2+0
X1=_1,xZ=4
(-1;0), (4;0)

5. Haltaem nponsBoaHyto GyHKLAN U KPUTUYECKUE

TOYKMN.

.6
lim 5= %™, T0 X=-2 — BEpTUKa/bHAA acMMNTOTa

= lim
n—-oco X =

—5x—4_

n—-oo

4

_5_§
1_2
X



o [(x2=3x—4\ . _ (2x-3)(x+2)-(x?-3x—4) _ 2x%+4x-3x—6-x2+3x+4 _ x%+4x-2
y = ( x+2 ) - (x+2)? - (x+2)? T (x+2)?2
xZ2+4x—2

(x+2)2
x> +4x—-2=0,x+2#0
X1,2 =-2+V4+2,x# -2

x1:_2+\/€, x2=—2—\/6.

/v ~2-\[6 ~a 2 ~a —2+Jg /' y

x = —2 — V6 - Touka MaKkcuMyma
x = —2 + /6 - Touka MUHUMYMA

o _ (=2-V6)*-3(-2-V6)-4 _ 4+4V6+6+6+3V6-4 _ 7V6+12 _ 12 12v6 _
y=(-2-,6)= S = 7 = =Tt =T+ -=-7+

(—2\/5) = 11,8 — makcumym ¢dyHKLUM

— 2_q(_ — — — — —
y=(—2+\/€)=( 2+\/8_)2+3:/(6+22+«/€) 4_6 4\/€+4\;-66 3V/6 4=12\/;/€=2\/€—7=2*2,4—7=4,8—

7 = —2,2 — MMHUMYM GYHKUUMU

7. Halinem nHTEepBanbl BbIMYKAOCTU U BOTHYTOCTU rpadmKa GyHKLMM M TOUYKM nepernba

x24+4x—2..  (2x+4)(x+2)2—(x2+4x-2)2(x+2) _ (2x+4)(x%+4x+4)—(x%+4x-2)(2x+4)

no__

y' = (x+2)?2 ) (x+2)* (x+2)%

2x348x2+8x+4x%+16x+16—2x3—4x2—8x2—16x+4x+8 _ 12x+24 _ 12(x+2) 12
(x+2)* Tox+2)* T (xe+2)3 (x+2)3

T.K. 1220, To ToueK nepernba HeT

-2 Fd

Tk ¥"20 Ha x < —2, T0 KpUBaA BbINyKNas.

Tk y"&0 Ha x & —2, To KPpUBaA BOrHyTas.

8. Tabanua
(—03—2-6) |-2-V6 (-2 -6;-2) 2 (-2,-2+6) —2+V6  [(=2+V6; +)
F D D F
— 11,8 ~a ~a 2,2 —
max min

9. lononHUTEebHbIE TOYKM
x, =-=5y, =-12
Xy = —4',y2 =-12

X3 = 1, y3 = -2
X4 = _6,y4 = _12,5
X5 = —3,y5 =-14
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Npepen ¢pyHKLUM

MycTb KaXKAOMy HaTypaNbHOMY YMCNY N NOCTAB/IEHO B COOTBETCTBUE YUC/IO A, = f(n), T.e. NycTb 3a4aHa
bYHKUMA HATypasbHOrO apryMeHTa, TO rOBOPAT, YTO 3aZiaHa YMCI0Ban NOCNeA0BaTENbHOCTb {a,} 1

ob6o3HavatoT dopmynoit a,, = f(n).

OnpegneneHue. Yncno A HasbiBaeTCA NPeAEoM NoCNeA0BaTeNbHOCTU Ay, , €CU A1 NH0HOro CKOb YTOAHO
Manoro NOJIOKUTENbHOTO YMCAa € (3NCUAOH) MOXKHO YKa3aTb Takoi Homep N, cTo npu Bcakom n > N
abCcoloTHAA BEIMUMHA PA3HOCTU MeKAY 3HaYeHUeM a, 1 uncno A meHblue ¢, T.e.lima, = 4, ecau

a, = A,ecmm |a, —A| 2 enpun > N.

YT06bl OTMETUTb HEOTPAHUYEHHbIV XapaKTep U3MEHEHWUA aprymeHTa n, Korga nepemeHHas (GyHKLms)
CTPeMUTCA K Npegeny, nuuwyT Tak: lim,,_,, a, = A.

OnpegeneHue. MocTosHHOE YnCio A HasbIBaOT Npeaenom GyHKUUK

y = f(x) B TOUYKe X = @, eCJIY /IJ1sl BCEX X, CKOJIb YTOJHO MaJIo OTVIMYEIIUXCcs OT a, T. €. (|[x — a| 2
b, BHaYeHHE QYHKI[HH Y CKOJIb YTOJHO MaJI0 OT/IHYAETCA OT YHCIA A, T.e.y—A<E, T.e.eCc/iH IpH X¥—a
BBINOJIHSIETCS ycyioBUe y = A, To lim,_,, f(x) = A

Teopemsbl 0 Npegenax:

lim(x +y) =lim x £lim y

lim(x * y) = limx * lim y
li X _ lim x
lmy - lim y

CBoicTBa Npeaenos:




limA = A, rne A — const
limc*y=cx*limy, raec— const

. 1 . o L1 L1
lim, ~= 0 BoinmoJsiHAOTCA paBeHCTBA AJisd 6/K Manoi n 6/k 60/1bLION BENMUUH llma = o0, 11m; =0

0 o
an PacKpbITUKN HEONpeaeneHHOCTN BU4a 6 I/I; MCNoNb3yrTCA Cneayrouime npasuna:

0
[ns packpbiTUA HeonpeaeneHHOCTU BUAA 5 HeobxoaMMOo npenBapuTesibHO APobb COKPATUTL (PA3NOKMB Ha
MHOXKeTenn), a 3aTem HalTK npeaen.
(oo}
Ains packpbITUA HeonpeeneHHOCTV B1Aa — HeobX0AMMO YMCAUTENb U 3HAMEHaTe b Pa3aeInTb Ha X C

Hanbo/bLLUMM MOKa3aTeNem CTEMEHN.

sinx
MepBblit 3amedaTeibHbIN Npeaen: llmx_m =1
BTopoi1 3ameyvaTenbHbIi Npegen:
1

limyo(1+x)x=e
. 1
lim, (1 + ;)x =e
PaccmoTpym npumepsi :
BblumcaunTe npegen
. x2+2x+2 . 4+442 .10 _ 10 1
lim,_,——— = lim =lim—=—=3=

-1 x—2 4-1 x-2 3 3 3

0
HeonpegeneHHOCTb T™na g

—hm(2x— )—2*(—%)—3=—6

2

= lim EEENED - i (2 + VA —1) = —(2 +2) = —4

lim
X255 Jx—1 \/ x—>5 4—-x+1

oo
Heonpe,u,eneH HOCTb BMAa —:

Y 2x-3 2x+3
X2 2x+3 x_% 2x+3

1 1 2
4_ .2 1—+—= 1——4=
. X*=x“+2 . 27,4 . . 1-0+0 1
limy o ——— = lim 75— = lim 7 °§’ 2 = lim = lim-=o0
x°—x+1 X—00 ———+—r X—00 ———+— x—o0 0—0+4+0 x—o0 0
x x3 x% 00 o0 ©o
MepBblit 3ameyaTesibHbIN Npegen:
sinx 1,, sinx 1
)llmx_,o =-li =—*1=0
3x-50 X
sin7x .. 7sin7x sin7x
6) lim = lim—— = 7lim =7x*x1=
x—>0 X x—-0 7x x—>0 7x
i lim S8t sint
X sin 3x 3 li
.. sSin3x X 3 z x—0 3 3 xgrg) . 3
8) lim — —hmm—{nyCTb?:x—t,x——,5x—z,x——}— Sinz s = =
x—0 sin5x x-0 2 —2= t 5 lim == 5 lim 5
X x—0 x—>0 z

ullN

5. Bropoli 3ameuaTtenbHbI npegen:

I
®

3 1
) lim (1 +—)x = {nyCTbE =t TOoX = % ec/u X > 0, To t > 0} = lirr(l)(l +t)t = (lil’I(l)(l +t)6)3 =
X g

x—)oo

3 12 1

= =—=—*£,ec1mx—>0,Tot—>0}=1irr(1)(1+t)?=
xX—

TN

3
6) ,lcl_%(l + 4x)5x = {HyCTb dx =t,x = i

t
4
12

es
MpoussopgHasa PyHKUUMU
OnpepeneHune npon3BoAHOM:
MponssogHoM GpyHKUMM
y = f(x) B TO4YKe X, Ha3bIBAeTCS MpeJiesl OTHOIIEeHUsI NpupalieHus Ay GyHKHHUU B 3TON TOUKE K
BbI3bIBaBLLUEMY €r0 ananJ,eHmo A x He3aBMCMMOW NepemeHHOW X IpU cTpeMyieHnu A x — 0.

o [ +AX)—f(xo)
Te. f (xO) - h oAx _Alplcr_r)lo Ax

Ta6nv1|.|,a NPOnU3BOAHbLIX N OCHOBHbIE TEOPEMDbI:



Monb3yack onpeaeneHNem NPOU3BOAHOM, NOAYYAIOT CAeaylolime npasmaa n Gopmy bl

anddepeHumMpoBaHus.
Mpasuna:
1. x=1
2. ¢’=0, c—const
3. (uxv) =u+v
4, (wv) =u'v+u
5 (cuw) =cx*u
w\  u'v-uw
6. (;) w2
dopmynbl:
1. (@“)' =a%*lna u',u =u(x)
2. (e =etxu
y_oouw
3. (logauw)' = —a
—
4. (Inu)' = ”
5. (WY =au®txu
6. (sinu) =cos uxu'
7. (cosu)' = —sinu*u'
y _ooul
8. (tguw)' = —
r_o_u
9. (ctgu) = e
. ,_ o
10. (arcsin u) = e
’_ u/
11. (arcos u)’ = Newry
oW
12. (arctg u)'= TonZ
’_ u/
13. (arctgu)’ = T

14. (Ju) =5 =

PaccmoTpum npumepsi:

HainTn nponssoaHyto GyHKUNM:

a)y =2%-x3

y' = (2% x3) = (2%) - x3 4+ 2% (x3) = 2¥In2-x3 +2%-3x%2 = 2% - x%2(In2 - x + 3)

6)y=5\/%=3-(2—x)_§
e N N 3.(=1) 3
Y _3<(2 o 5) B 3< 5>(2 0E =g 2-x° 5@2-x°

B) y = sin’x
y' = 2sinx - (sinx)’ = 2sinxcosx = sin2 x

)y = (Inx)?

1 2
y'=2-Inx-(lnx)' = 2lnx— = —Inx
X x



x+2
aly = arccos —=

x+ 2

, =) 1 1 1
y = = = — = —
x+ 2., 9 — (x +2)2 VO —x2—4x—4 5—x2—4x
N R R e i
IlepBooOpa3Hbie PYHKUMH M HeolpeleTeHHbII HHTerpaJ
OmnpeneJsienue:

[TepBooOpasnoii GpyHkimen st Beipakenus f(X)dX HaszeiBaetcs Gpynkius F(X), muddepeniman
koTopoit f(X)dx.

Iycts F(X) — nepBooOpasnas ans auddepennumana f(X)dx, To (F(x) +¢')= F (x) + ¢'= f(x) + 0 = f(x),
rie ¢ — const.

Omnpenenexue.

CoBOKYIHOCTB BeeX nepBooOpa3ubix dynkiwmii F(X) + C ast nuddepennunana f(X)dx HaspiBaercs
HEOIIpeIeieHHBIM UHTerpaioM U obo3nauaercs [ f(x)dx = F(x) + C, rae f(X)dX — moasiaTerpansHoe

BhIpakenne, C — MPOM3BOJIbHAS TIOCTOSHHASI HHTETPUPOBAHHUS
CBoiicTBa HEONPEIEIEHHOI0 MHTErPAIa:

1.d [ f(x)dx = f(x)dx

2. [dF (x) =F(x) +c

3. faf(x)dx =a/ f(x)dx
4. [(f) + g(0)dx = [ f(x)dx + [ g(x)dx

CDODMVJ'IBI HUHTCTPUPOBAHUA.

1. f[du=u+c, raec—const

un+1

n+1

2. [u"du = + ¢
3.f‘i—u=ln|u|+c
4.fe*du=e*+c

ugy = &
5.Ja*du=—+c
6.f sinudu = —cosu+c¢

7.f cosudu = sinu + ¢

8. =—tgu+c

cos?u
du
9.f - =—ctgu+c
du .
10. = arcsinu + ¢

vi-u?



du

1.f—=arctgu+c
du 1 u
12.f —— =—arctg —+c

du .u
13. f\/ﬁ = arcsin—+c

14. [

du 1 -
2=—ln|— +c
u

a2- 2a

15.f\/1;Lia2=ln|u+\/u2ia2|+c

[Ipumepsbl:

13
1 1 7 = 13
1.f%§dx:Zf(x-x5+x§)dx=fode=%+c=%x?+c

6

3 2 3
2. [(4x? + 4x — 3)dx = 4%+4%—3x+c= 4%+2x2—3x+c

3 - = —%ctg2x+c

sin22x
3 2 3
4.f(x—3)2dx=f(xz—6x+9)dx=x?+%+9x+c=x?+3x2+9x+c

HuTerpupoBanue crmocobom INOACTAHOBKH.

nyctb 1+ =u (1+x)°

3. — — (S =¥
1.1+ %) dx—{ du=d —fudu—6+c— —+c
. u=1+Hx3
2 X _Jdu=3xfdx —1[Z_lpypce=2m|1+x%+c
1+x du 2 3 u 3 3
5 =X dx
nycTbIlnx = u 2 2
Inx u In“x
BdeX—{ %dxzibu —fudu—7+c— > +c
NyCTb Sin

4f cCOSX * esinxdx — { ?= u — feudu — eu + c = esinx + c

cos xdx =Jdu

de _ (myctb2x —3|=u _1cdu_ 1, _5., 1 ul _-1 -1
'f(Zx—S)Z_{ 2dx =d T2 uz_zfu du—2 L Te=Eg e

HurerpupoBane 1o 4acTIM

[Tycts U n vV — tuddepenumpyemsie pyHkimn ot X, To d(uv)=udv+vdu— udv=d(uv)-vdu

Unrerpuposanne oboux vacreit gaet: [udv = [ d(uv) — [ vdu, 1.k [ d(uv) = uv -
udv=uv—vdu

Ota ¢opMmyiia 4acTo MPUMEHSETCS, KOT/1a MOABIHTErPaIbHON (PyHKIINEN SBISETCS:
- norapudmuueckas win oopaTHas TPUTOHOMETpUYEcKash PyHKIIHS

- IPOU3BECHNE KXI0U U3 3TUX (PYHKIIHMI Ha anredpanydecKyro

2u - 2(2x-3) te



- IPOU3BEICHUE, COJIepIKalllee alredpanyeckue, TPUrOHOMETPUIECKHE, TOKa3aTeNbHbIE (PYHKIINH

- U B HEKOTOPBIX JIPYTHX CIIydasix

IIpumepsbl:

1.

-3x T 1 -3x 1\ -3x
[(2x — 5)e™3*dx = _3y =(2x—5)(—ge )—f(—g)e 2dx =
1 -3x 4 2 ,-3x 1 -3x 4 2,1y -3x 1 -3x
—E(Zx—S)e +§fe dx=—§(2x—5)e +§(—§)e +c=—§(2x—5)e —
—e‘3x+c=—le_3x(2x—5+z)+c

3 3

u=2x—5dv=e
du = 2dx v=—%e

. 1 . 1 . 1
= xESLan - fESLandx = Exszan +7°

u=x dv = cosddxd
2.f x cos 2 xdx =

du = dx v=%sn2x

1 X . 1
ECOSZJC +c= Estx +Zcos 2x + ¢

u=Inx dv=3%dx 3 3 3
x x dx x 1 X
3.[Inx - x?dx = 3 =lnx-—— [—-—==Inx— = [ x%dx = =Inx —
J du=% =X 3 3 x 3 3f 3
x 3
1 x3 x3 x3
—r—tc=—lnx— —+c
3 3 3 9
. 3 u==x> dv=x%d 3 2 3
4.[ sinx - x3dx = 5 = —x3cosx + 3 [ cosx - x?dx = —x3 - cosx +
du = 3x*dx v = —dosx
_ .2 _
3 {u =X dv = cosxdx  _ _ 3050y + 3(x?sinx — 2 [ x - sinxdx) = —x3cosx +
du = 2xdx v = sinx
. . . u = x| dv =sinxdx
3x2sinx — 6 [ xsin xdx = —x3cosx + 3x?*sinx — 6{ } = —x3cosx +
du=dx v = —cosx
3x2sinx — 6(—xcos x + [ cos xdx) = —x3cosx + 3x? sinx + 6x cosx — 6sinx + ¢

HaTerpupoBaHiie mIpoCTERIINX PAIMOHAIBHBIX IPOOEH:

P(x)
PanmonansHoi pyHKIIMEH SBASETCS IPOOH 0@’ € YUCIUTEIb U 3HAMEHATEIbh — MHOTOUWIECHBI.
X
Jpo6b Ha3bIBaeTCs MPABUIBHOM, €CITH CTENEHb YUCTUTENS HUKE CTENIEH! 3HaMeHaTeTIsl.
x—1
Hamnpumep, ——— — nipaBuibHag 1poob
PUMED, x243x+5 p P
x3 x%2-1
- HeOpaBWILHBIE
x2-4 ' x2+41 p

Ecnu Hy>XHO TPOMHTETpHUPOBATh HEMTPABUIIBHYIO APOOB, TO CieyeT NeperTr K MpaBUiIbHOM 1podu
IIyTE€M BBIIEJICHUS 1IEJI0M YacTH.

Ipumepsr:
x3 _ x+x (x —X)+x _rx(x?-1)+x e
1.fx2_1dx—f f —f?dx f(x-}- zl)dx—;‘F
=X -1 %2 1 du 22 1 2
_{du=§rxdx, dz—uzxdx =+ 57=7+5'ln|u|+c=7+

%lnlx2 -1 +c

dx =In|lx —2|+5- G2y 2)

2.fx x+3 dx:f x+3 dx:fx_2+2+3dx:fi+f

2—4x+4 (x—=2)2 (x=2)2 x—2
c=nxy—2—5x—2+c

(x-2)?



OnpenesieHHbIH HHTETPAJI

O603HaueHNe OnpeieIeHHOT0 HHTerpana f: f(x)dx, To ff f(x)dx = F(b) — F(a),tne a—

HIDKHHI TIpeieNl HHTETPUPOBaHus, D — BEpXHUI Npe/ieNl MHTET PUPOBAHHMS.

b . .
[l BBIYMCIIEHUS OIIPENEIIEHHOT O HHTerpaJIafa f (x)dx, Hy’)KHO HaiiTH CHaYaIa HEOIPEICIICHHBIN

MHTErpall, B IOJIy4E€HHOEC BBIPAXKCHUE IIOACTABUTh BMECTO X CHa4ala BerHHfI, a 3aTeM HIDKHUM
MMpEaCiibl OMPCACIICHHOI'O UHTCTpalia U U3 IICPBOr0 pe3yjibTaTa IMMOACTAHOBKU BbBIYCCTH BTOpOfI.

/f(:l:)d;t: = (I)(b) — {[)(a_} — & z

CBo¥icTBa OIPEACICHHOI0 MHTErpaIa;

1. f:f(x)dx =c f;f(x)dx, c — const
b b b

2.[ fx)+g(x)dx = f f(x)dx +f g(x)dx

a a a

b
3.f, f()dx = — [ f(x)dx
[Tpumepsbi:

a
1.J2 cosxdx =
Oll2cos2xcosxdy= 0121 —sin2xcosxdy= Oll2cosxdy=

—0[2sin2xycosxdy=t=sinxdi=cosxdy =sinxvOlI2t2dy=sinll2—sin—t330[12=1—
sinxll230[12=1—-Sinll23—0=1—13=23

:]nx-x—flexidlenx-x— fledxz (x-lnx—x)fle=

elne— e(l1—Inl—1)=elne—e+1=e(lne—1)+1=e(1-1)+1=1
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