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MeToaguyeckue yYKa3aHua gnsa o6yqarou.w|xc;| no OCBOEHUIO ANCLUMNITUHDI

Mpuctynaa K u3yyvyeHuo y4ebHOM OMCUMNNWHBI, Npexae Bcero obyyarolmecs OOSMKHbI
O3HaKOMUTbCA C y4ebHOM nporpammMon AUCUUNIUHBI. ONEKTPOHHbIA BapuaHT pabouyen
nporpaMmmbl pa3mMeLLéH Ha canTte b BIY.

3HaHMe OCHOBHbIX MOMOXEHUN, OTPaAXXEHHbIX B paboyelt nporpaMMe OUCLMMIUHBLI, MOMOXET
oby4aloLLMMCs OPUEHTMPOBATLCS B M3y4aeMOM Kypce, OCO3HaBaTb MECTO U POosib U3yvaeMoW
AVCLUMMNIMHBbI B MOArOTOBKe Oyayllero neparora, CTpOMTb CBOK paboTy B COOTBETCTBUU C
TpeboBaHMAMM, 3aN0KEHHLIMU B NporpaMme.

OCHOBHbIMM  (hOpMaMV  KOHTAKTHOM paboTbl MO AUCUMMNIIMHE SBASIOTCA NEKunM U
NpaKkTU4eckne 3aHsTWUs, MoceLleHne KOTopbiX 0bs3aTenbHO AN BCeX CTYAEHTOB (Kpome
CTYOEHTOB, 0OyYatoLMXCst N0 UHANBUAYANbHOMY MiaHy).

B xoge neKUMOHHbIX 3aHATUA HEeOoOXOAMMO KPUTUYECKM OCMbICNUMBaTbL Npeanaraemblii
maTepuarn, 3agaBaTb BOMPOCbI KaK YTOYHSIOLErO XapakTepa, MnoMorawume YsSCHUTb
oTAenbHblE MU3naraeMble MONOXEHUS, Tak U BOMPOCHI NPOAYKTUBHOMO TuMa, HanpaBlieHHble
Ha pacluMpeHune u yrinybneHue cBeaeHuii No n3y4yaemor Teme, Ha BblISIBNIEHWE HEAOCTAaTOYHO
OCBELLIEHHbIX BONPOCOB, CrnabbiXx MECT B apryMeHTauun un T.n.

Ha npaktnyeckux 3aHATUAX HEOOXOOMMO aKTUMBHO y4acTBOBATb B pelleHun npegraraembixX
3afay, HauynHasa yxe C 3dTana aHanusa ycroBusa M noucka nytenm peweHusi. CTyaeHTy,
BbI3BAHHOMY AN pelleHns 3ajadn K Jocke, criegyeT noapobHO KOMMEHTMpoBaTb XO[
pelweHna 3agayn, a CTanbHbIM CTy4eHTaM — BbIMOMHATL OCHOBHbIE 3Tarnbl peLleHns
npegnoXeHHoOW 3aavm CaMOCTOATENBHO, HO MPU 3TOM KOHTPONUPYS XO4 PeLUeHUss Ha JOCKe.
B xoge noarotoBkM K MpakTUYECKUM 3aHATMAM HeobXoOUMO M3Yy4uTb B COOTBETCTBUM C
BOMpocaMn AN NOBTOPEHUS KOHCMNEKTbl NeKUU, OCHOBHYKO NUTepaTypy, O3HaKOMUTBLCA C
AononHuTenbHon nutepatypon. Kpome Toro, cregyeT NOBTOPUTL Martepuan Iekuuu,
OTBETUTb Ha KOHTPOSIbHbIE BOMPOCHI, U3y4nuTb OOpasubl pelleHus 3agad, BbINOSIHUTb
ynpaxHeHus (ecnn Takne NnpenycMOTPEHbI).

Mpn nogrotoBke K MPOMEXYTOYHOMW aTTecTtaumm HeobxoaMmo MOBTOPUTb MPOMAEHHbLIN
mMaTepuan B COOTBETCTBUM C Yy4ebGHOM nporpammon, MpPUMMEpPHbLIM MEpPeYHEM BOMPOCOB,
BbIHOCSLLUXCH Ha 9k3amMeH. PekomeHayeTcs MCnonb3oBaTh KOHCNEKTbI NEKUNA U MCTOYHUKMW,
nepeyncrieHHble B CrMcKe nuTepaTypbl B paboyen nporpamme OUCUMMAMHBI, a Takke
pecypcbl 9NEeKTPOHHO-6MBNMoTeYHbIX cucteM. Heobxoammo obpatntb ocoboe BHUMaHWE Ha
TeMbl Y4EOHbIX 3aHATMIA, NPOMYLLEHHbLIX NO pasHbiM NpuynHam. MNpyM HEOBXOAMMOCTN MOXHO
00paTnTbCA 3a KOHCYNbTaUMENn N METOOUYECKOM MOMOLLLIO K MpenofaBaTenio.

MeToguyeckue MaTepuanbl AnA o6yqa|ou.mxc;| Mo OCBOEHUI0 TeopeTnv4eCKnx
BOMNpPOCOB ANCLUUNIJINHDbI

Ne Tema PaccmatpurBaemMbie BONpOChI

BeeneHve B aHanus MHoxecTBa. [lencTeutensHble yncna. yHKuus.
MocnepoBatenbHocTW. Npeaen dyHKuMnN. HenpepbIBHOCTb
dyHKumi. MNMpounssogHas dyHkumn. duddepeHuman oyHKUnn.
@DYHKLMM HECKOITbKNX NEPEMEHHbIX.

HeonpeneneHHbIv MepBoobGpasHasa pyHKLUMS U HEONPeOEeNeHHbI NHTerpan.
NHTEerpan OcHOBHble CBOWCTBA HeonpeaeneHHoro uHTerpana. Tabnuua
OCHOBHbIX MHTErpanoB. HenocpeacrBeHHOE UHTErpPUpPOBaHME.
2 MeToabl HTErpupoBaHus. 3ameHa nepemMeHHOMN.

NHTerpmpoBaHune no Yactam. VIHTerpupoBaHue paumoHanbHbIX
dyHKUMN. VIHTerpupoBaHue NpoCTeENLLINX nppaumoHasibHbIX U
TpaHCUEHAOEHTHbIX PYHKLNN.

OnpegeneHHbin 3apaun, npuBoaALME K NMOHATUIO ONPedenieHHOro NHTerpana.
3 | uHTerpan OnpepneneHve onpeneneHHoro HTerpana.
OCHOBHblE CBOMCTBA ONpeAeneHHOro nHrerpana. Teopema o




cpegHeMm.
WHTerpan c nepeMeHHbIM BEPXHUM MpeaesioMm U ero CBOMUCTBA.
BbiuncneHne onpegeneHHoro nHterpana. ®opmyna HetoToHa —
INlenbHuua 1 ee npuMeHeHWe NS BblYMCINEHNS onpeaeneHHoro
WHTerpana. 3ameHa nepeMeHHON B onpeaeneHHoOM nHTerpane.
MHTerpnpoBaHue no 4Yactam.

MeToabl NpMGAMKEHHOIO BbIYMCNEHNS OnpeaeneHHoro
nHTerpana. eomeTpunyeckue n MexaHuyeckue NPUNoXeHUs
onpegeneHHoro nHrerpana.

HecobcTBEHHbIE HecobcTBeHHbIE MHTerpanbl 1-ro n 2-ro poga ¢ 6eCKoHeYHbIMK
4 | WHTErpansl 1-ron 2- | npegenamm n OT HEOrPaHNYEHHbIX PYHKLNIA, onpeaeneHns, nx
ro poga OCHOBHbIE CBOWCTBA. YCMNOBMUSA CXOOMMOCTM HECOBCTBEHHbIX

MHTEerpasos " cnocobbl UccreaoBaHNA CXOOUMOCTM.

Mpu nogrotoBke K 04epegHOMY NTEKLUMOHHOMY 3aHATUIO He06X0aNMO:

1.P8306paTb MaTtepumarn, nanaraslIMncAa Ha npeabiaywiemMm nekKUMoHHOM 3aHATUKN, NpnU 3TOM
BblOeNnTbL Hambonee Ba)XXHYHO 4aCTb WU3JIOXKEHHOro martepuana (OCHOBHbIe onpegeneHna un

dopmyrnbl).
2.BblgennTb OCHOBHbIE COOTHOLUEHUS (hOpMYIibl U onpeaeneHns.

3.CdhopmynupoBatb (NOAroTOBMTL) BOMPOCHI, BO3HMKWIKE Mpu pa3bope mMaTepuana
npeablayLien nekumm.

4.CpaBHI/ITb NEKUMOHHbIN mMatepuan C aHalnorm4HbiMm MartepumasioMm, WU3INOXeHHbIM B
nnTepartype, nonbitTatbCA CaMOCTOATEJIbHO HaMTU OTBET Ha BO3HUKLUME npun noaroToBke
BOMpPOCHI.

5./cnonb3ys nutepatypy, 03HaKOMUTLCSI C MaTepuarnom, U3NoXKeHne KOTOPOoro nraHupyeTcs
Ha NPeACcTosILLEN NeKLUN.

6.0npenenntb Hanbonee TpyaHYO ANs Baero NoOHMMaHWsS YacTb Matepuarna v nonbiTaTbcs
cchopMynMpoBaTb OCHOBHbIE BOMPOCHI MO 3TOM YacTu.

MeToaun4yeckue matepuanbl Ansa odbyyarowmxcs No NOAroToBKe K NPakKTU4ECKUM
3aHATUAM
CogepxaHue pgucumnnunHbel «BBegeHne B MaTeMaTU4eckKMn aHanmsy» npencTaBneHo
crneaylowumMu pasgenamu:

1. BBegeHue B aHanms

2. HeonpepgeneHHbln nHTerpan

3. OnpegeneHHbIn nHTerpan

4. HecobcTBEHHBbIE MHTErpansl 1-ro n 2-ro poga

[pn NOAroToBKE K MPaKTUYECKMM 3aHATUAM HEOOXO0ANMO:

1.MMOHATL CMBbICT OCHOBHbIX QOPMYN W OnNpeaeneHun, cogepxalimecs B JIEKUMOHHOM
martepwuane.

2.YTOYHUTb 0611acTb NPUMEHMMOCTM OCHOBHbIX QOPMYI 1 onpeaeneHni.

3.MpunoXxunTbe MakCMMyM YCUIUIA N1 CAMOCTOATENTbHOMO BbINONTHEHUS AOMALUHEro 3agaHus.
4.CchopmynupoBaTb BOMPOCHI, BO3HUKLLME MPU BbIMOMHEHUN JOMALLUHETO 3afaHus.
5.NogobpaTe MWHTEpecHble Ha Baw B3rNsg npuMepbl U 3agadnm  (cuTyauun) Ang
PaCCMOTPEHUS UX Ha NPEeACTOSAWEM CEMUHAPCKOM 3aHATUMN.

6.BbinonHnTbL gOMalLHee 3agaHue, UCMNOoNb3yst MeTodbl, OTIMYHbIE OT TeX, KoTopble Obinn
N3NOXeHbl NpenogaBaTenieM Ha nekumax (ceMmHapax). CpaBHUTbL NOyYEHHbIE pe3ynbTaTbl.




TemaTtuka pedeparoB/goknagos/acce, MeToau4YeCKMe peKoMmeHagaumum no BbIMOSIHEHUIO
KOHTPOJIbHbIX U KypCOBbIX paboT, MHble MaTepuansbil

MeToaunyeckne pekomeHaaUMm No BbINOSIHEHUIO KOHTPOJSbHbIX paboT

KoHTponbHble paboTbl moryT 6patbcs u3 yyebHoro nocobus: ConogosHukosa E.H.,
LWapunos B.Y. MatemaTuka: y4uebHoe nocobue no opraHM3aumm camocTOSTENbHOW paboThl
CTYOEHTOB  OYHOM M 3a04HOM  GopM  OOydYeHWss  HanpaBneHus  MOLrOTOBKM
«MawwuHocTpoeHue», npodunb  «TexHonornn, obopygoBaHMe W aBToMaTU3auUUA
MaLUMHOCTPOUTENbHBLIX Npom3BoAcTB». — bopucornebek: b® OrbEOY BIMO «BopoHexckui
rocyaapctBeHHbI yHuBepcuteT», 2015. — 100 c.

KoHTponbHble paboTbl no gucuunnumHe «BBegoeHne B MaTeMaTUYeCKUA aHanma»»
OOMMKHbI  ObiTb  BbINOSIHEHbI B COOTBETCTBUM C BapwaHTOM, KOTOpbIM coBnagaeTr c
NOPSIAKOBbLIM HOMEPOM haMUnNnn CTyAeHTa B rpynrnoBOM CrUCKE.

B OaHHbIX MeToau4ecknx maTepmanax paccmaTpuBaroTca TeMbl B 06beme pabouyen
nporpaMmmbl MO AucuuninHe «BBegeHne B MatemaTUYeckun aHanmsy, M0o3BOondAoLLmne
CaMOCTOATENBHO  OCBOUTb HEOOXOAMMbIA TEOpPEeTMYECKUA  MaTepuan W BbIMNOMHUTb
KOHTpPOmNbHble 3ajaHus. B cooTBeTCTBUM C  3TUM  KaXdbl  pasfen  CoaepXut
paccmMaTtpmBaemMble BOMNPOCh!, MO3BOMSOLLNE N3YYUTb OCHOBHOM TEOPETUYECKUI MaTepuarn, u
BOMpOChbl Ans camonpoBepku. Llenb nocnegHnx — nomoudb CTygeHTaMm npu NOBTOPEHUU U
3akpenneHun martepuana. [lo Bcem Temam npuBedeHbl NogpobHble pelleHna TUMNOoBbIX
NpMMEpPOB W 3ajday, YTO [OOSDKHO CnocobCTBOBaTb JydlleMy MOHUMAHUIO U YCBOEHUIO
npegmerta.

1.BBEAEHUE B AHAJIN3
1.1.MHoxecTBa. [lencTBuTENbHLIE YMCNA.
1.2 OyHKUMS.
1.3 MNocnegoBaTenbHOCTM.
1.4 MNMpepen dyHKUNN.
1.5 HenpepbIBHOCTb PYHKUNA.
1.6 MNMpownsBogHasa pyHKUMN.
1.7 npdepeHumnan dyHKLUN.
1.8 OYHKLMN HECKOSBbKUX NEPEMEHHbIX.

Bonpochkl gnsa camonpoBepKu

1. MNpuBeanTe npumMepbl pasnnYHbIX MHOXECTB, COBMadaroLMX MHOXECTB.

2. Kakne ymcnoBbie MHOXECTBa Ha3blBaOTCA MPOMEXYTKaMN?

3. N3 oTpeska [a; b] yaaneH nutepsan (a; b). Yto octanocb?

4. YT0 HasbiBaeTca abCOMOTHOW BENNYNMHOM Yncna?

5. llante onpeneneHwe npegernia nepemMeHHoM BenuuuHbl. lNepedncrninte ceBouncTBa
npenenos.

6. Mpouutante sanuck: lim f(x) =b. [ante onpegeneHve npegena QyHKUUU B

TOuKe.

7. YUTO HasblBaeTcs npupaweHMeM He3aBUCUMOW MepeMEHHOM W npupalleHnem
PYHKUNN?

8. MNpuBegunTe Nnpnmepbl 6ECKOHEYHO MarbiX N 6ECKOHEYHO BONbLUMX BESTUYUH.

9. Kakme byHKUMN Ha3bIBAKOTCA 3KBUBANEHTHLIMWM 6ECKOHEYHO ManbIMn?

10. JanTte onpegeneHue HenpepbiBHOM YHKUMW. Kakumm CBOMCTBaAMU Ha OTpeske

1
oHa obnagaet? OnpegenuTe MHTEpBarbl HENPEPLIBHOCTU OYHKLMN f(x): L
X

11. JanTe onpegeneHve npegena yHkUMn Ha 6eckoHeqHocTU. OB6bSACHUTE OCHOBHOW

o0
METOZ, pacKpbITUs HeonpeaeneHHoCcTn — .
o0



12. Cdhopmynnpymnte 1 3anuimTe NepBbii U BTOPOWN 3aMeyaTerbHble npeaensi.

13. Kak HanT1n MrHOBEHHYIO CKOPOCTb MPAMOSIMHENHOIO HEPaBHOMEPHOIO ABMXKEHMNSA?

14. Kak Bbl4MUCNUTL YrrioBOM KOIMULMEHT KacaTellbHON K KPUBOW B JAHHOW TOYKe?

15.410 XxapakTepusyeT CKOPOCTb W3MEHEHUS (YHKUUN OTHOCUTESTbHO W3MEHEHUS
aprymeHTta? [lante onpegeneHue npoMsBoaHON.

16.Kakaa dyHKUua HasbiBaetTca OuddepeHunpyeMorn B TOUke U Ha OTpeske?
CdopmynupyeTe 3aBUCUMOCTb MeXAy HENpPepbIBHOCTBIO U AnddepeHumpyemMocTbio
YHKUMN.

17.113 kaknx onepauumn cknagbpiBaetca obuiee npaBuno HaxoXOeHus npou3BOaHOM
AaHHON doyHKUMN? Kak BbIYUCIIUTL YacTHOE 3Ha4YeHe NPOn3BOAHON?

18. MOXXHO N BbIMMCANTE NPON3BOAHYI0 NIOGON YHKLMKN, NOMNb3YsiICb onpeaeneHnemMm
npon3BogHON?

19.MNoBTOpPUTE ONpeaerneHne crnoXxHon yHKUMU. Kak HanTn ee NpousBoaHYO?

20.KakoB reomeTpudecknii CMbIC Npou3BoaHon? Kak reomeTpuyeckn onpeanenntb
3HayeHue NpoM3BOAHON B TOYKE?

21. B yeMm 3akno4aeTcs MexXaHMYeCKMin CMbICIT NPOMU3BOAHON?

22.4YT10 HasblBaeTCa NPOU3BOLAHOM BTOPOro MNopsiika, M KakoB ee MeXaHUYecCKumn
CMbIcn?

23. KakoBO MexaHM4YecKoe NCTOMKOBaHWe NPpOM3BOAHON BTOPOro nopsiaka?

24.4T10 Ha3bIBaeTCHA NPON3BOAHON TPETLEro nopsiaka?

25. DyHKUMA y=Yy(X) B TOUKe X ABaxabl auddepeHunpyema. bygeT nu y' HenpepbiBHa
B TOUKe Xo? Novemy?

26.MoxeT nu cyuwecTtBoBaTb BTopas npousdsogHas f’(Xp), ecnn He cyuwectsyeT
nepsaa? [puBeguTte npumep yHKUUKM, y KOTopon cyulectByeT f(Xp), HO He cyllecTByeT
’(Xo)-

27.4710 HasbiBaeTcs auddepeHumnanom yHKLUUK, YEMY OH paBeH, Kak 060o3Ha4yaeTca
N KaKOB €ro reoMmeTpuyeckmin CMbICn?

28.Kak MOXHO OOBLACHWUTb, YTO MPU ManbiX 3HAYEHUAX Ax npupalleHne yHKUUn
NpubnNmXKeHHoO paBHO ee auddepeHumnany? YTo BblpakaeT reomMeTpuyeckn dopmyrna
Ay=dy?

29.lMNoBTOpUTE ONpeaeneHns Bo3pacTarolen n yobiBarowen QyHKUNn. KakoBbl 3HaKN
npypaLwleHMn aprymeHTa u (pyHKUMM B WMHTepBanax Bo3pacTaHus U ybbiBaHuA? B yem
3aknioyaeTcsa Npu3Hak Bo3pacTtaHus 1 yobiBaHNSA OYHKLMN?

30.B uyem 3aknoyaeTcs HeobXxoAuMMbIi M OOCTATOYHbIN MPU3HAK 3JKCTpemyma?
Mepeuncnnte nopsgok onepauumi O OTbICKAHWMS MakCUMymMa WU MUHUMYMa YHKLUMA C
NOMOLLbIO NEPBON NPOMU3BOLHOMN.

31. Kak OTbICKMBaIOT 3KCTPEMYMbI (PYHKLMIA C MOMOLLbHO BTOPOM MPOU3BOAHON?

32.B 4yem pasHuua mexagy HaxoXAeHMeM MakcuMyma U MUHMMyMa QYHKUUM U1
HaxoXxgeHneM ee HabornbLIEero 1 HaMMeHbLIEro 3Ha4YeHNN?

33.Kak onpegensaeTtca BbINyKNOCTb M BOTHYTOCTb (OYHKLUUN?

34.4710 HasbiBaeTCs ToukoM nepernba u KakoBbl HEOOXOAMMBIAN N OOCTATOYHbIN
NpU3HaKu ee CyLLeCTBOBaHNA?

Pa36op TMNoBOro BapmaHTa KOHTPOJIbHOU paboThbl No pasaeny BBeaeHue B aHanus

3apaHuve 1. Hantn gudpdepeHuman yHKUMN y , ecnu y =ln(8mx].
X

PeweHue:

Bocnonb3yemcsi cBOMCTBOM forapudma YacTHoro Ans ynpoiueHust dopmyrbi:
y =In(sin x)—In x.

Ncnonbsyem chopmyny dy = y'-dx.



, 1 ,. v 1 cosx 1 1
y=_—(smx) —— =] —-—=CIgx——,;
sin x X smx Xx X

dy = (ctg — l)dx.
X

3apaHus 2- 3. Vicnonb3ys npasuna v opmyrnbl AnddepeHunmpoBaHns, HauTM NPOU3BOAHbIE
dYHKUMIA:
1) f(x)=5+x"+x> +3x +sin x+cos x + 2tgx —3ctgx +log, x+31In x ;

2) fo=""L.

x2+1’
3) f(x)= xsinx;

4) f(x)= xarctgx — %ln(1+x2) :

PeweHue.
1) f'(x)=(5+x" +3x> +sin x+cos x +2tgx —3ctgx +log, x+3Inx)' =

= (5)"+(x’) +(Bx*) +(sin x)’ +(cos x) + (2tgx)’ — (Bctgx)' +(log, x)'+(3In x)' =

2 ) 2 3 1 3
= 3x" +06x+cosx—sinx+———+——+—log, e+—;
cos“x sin“x X X
, =D’ D= =D+ 2x(x*+D—(x*=1)-2x
) Fiin = &G HD=GR DG 4D 2at D= oD-2r
(x* +1) (x" +1)
_ 2x3+2x—2x3+2x_ 4x

(x> +1)> R
3) f'(x)=(xsinx)" =(x)"sin x+ x(sin x)" =1-sin x+ x-Ccos x =sin x+ x-Cos x ;

(1+x*) =

4) f'(x) = (x-arctgx)' - (l In(1+x>))" = (x)'arctgx + x(arctgx)’ — 1.1 5
2 2 1+x

3 2x
I+x> 2(0+x?)
3agaHue 4. Bolumcnutb npegensl pyHKUnN

2
a) fim 5x° +1 .
x50 7x0 +2x+3
PeweHue. Tpexpge Bcero, nNpoBepumM, NPUMEHUMbI NN K AAHHOW AOpobu Teopembl O
npegenax, Unu Mbl UMeeM Aeno C HeonpedeneHHocTblo. [Ons aToro Havgem npegens

yucnuTens n 3HameHaTens Apobu. OyHKUMK 5x2+1 1 7x° +2x+3 SBNAOTCS BECKOHEUHO
6onbwymMu. MoaTtomy, lim (5)62 +1): oo, Im (7x5 +2x+ 3): 0.

X—>0 X—>00

= l-arctgx + = arctgx .

o0
CnepoBaTtenbHO, UMeeM Aerno ¢ HeonpeaeneHHoCTbo Bnaa {—} .
o0

[nsa packpblTUs 3TOM HeonpeaeneHHoCTM U WUCMOoNb30oBaHUWM TeopeMbl O npegene
OTHOLUEHUS OBYX (byHKUMIA BblAENVMM B YUCnUTene M B 3HaAMeHaTene x B cTapliein gns
4yuCnUTENs U 3HaMeHaTensl CTeneHn B Ka4eCTBe COMHOXUTENS U COKpaTUM ApoOb.



S5, 1 5.1
]jm—gxz-i_l :{f}:hm X32 _x53 =k —’x32 x53 :g:()
x>0 x" +2x+3 (0 x—>°ox5(7+4+5j x—)oo7+74+75
X X X X
OTBerT. 0.
2
6)1imx +14x-32

2 x2 —6x+8
0
Pelwienne. [ns packpbiTs HeonpeneneHHoCTu o B 9TOM Cryyae, HYXHO PasfoXuTb

YyncnumTenb N 3HaMeHaTellb Ha MHOXUTEJTN U COKPaTUTb ,El,p06b Ha OO MHOXUTENb.

h.mx2+14x—32_{9}_. (x—2)x+16) .. x+16 2+16
-2 22 —6x+8 |0 o2 (x—2)x—4) »>2x-4 2-4
OTBer. -9.

2
8) lim x~ +14x 32.

-1 x2 _6x+8
PeweHue. [Ans BblMUCNEHUS LAHHOro npegena noacraBUM 3HaveHne x=-—1 B (PYHKUMIO,
CTOsLLYIO Nnof 3HakoM npegena. MNonyyum,

x?+14x-32 (=17 +14-(-1)-32 —45

2 - 2 —3.
>l x*—6x+8 (-1 -6-(-1)+8 15
OTBer. -3.
[ 2
r) lim—x 4;1—1.
x—0 X

0
PeweHue. [Ons packpblTus HeonpeaeneHHoCTH {6 B 3TOM Crly4ae, HY)XHO YMHOXWTb

YyncnuTenb N 3HaMeHaTenb Ha Bblpa)KeHWe, COMPSKEHHOe YUCIUTEN0, a 3aTeM COKpaTUTb
Apobb Ha 0OLLMIA MHOXUTENb.

h.m\/xzzl—l {Q}ZM(\/)CZH—IX\/)CZHH):M x2 :l-
x>0 X 0) x>0 xz(\/x2+1+1) x*oxz(\/x2+1+1) 2
OTBeT. —.
2
mh.msmkx.
-0 X

0
PeweHue. [Onsa packpbITUA HeonpenerieHHOCTHU {6} B 3TOM Clly4dae, HYXHO BblAeJINTb

. SnA

nepBbI 3amevaTenbHbIn npeaen: lim 1.
A0 A

lim smkx:{g}:h.m ksmkx:k‘lzk.

x—0 Xx 0 x—0 kx

OTtBerT. k



e) ]jm(l—x)tg%.

x—l

Pewerue. Ons packpbiTUsi HEONpeaeneHHOCTH {0-00} B 3TOM Crly4ae, Hy)kKHO Npov3BeaeHne
npeoGpas3oBaTb B YaCTHOE, TO ECTb HEONPEeAENEHHOCTb {0 . oo} CBECTU K HeonpeaeneHHOCTH

{o) ™ 12}

sin —
llm(l x)th:{O oo}:lim(l—x) ;:{sm%:l,npule}:ﬁm = x :{9}:

x—l 2 x>l x>l X 0
COS— COS—
x—1, — - -
{y 0. J lim 0y lim J = lim —y.
y—=>0,x=y+ y—>ocos72z(y+1) y_)OCOS(ZerZj y_)O—SiIl;Ty

Boligensiem I'IepBbIl71 3ameyaTenbHbIN npenen, To eCtb, yMHOXaeM HYUCIINUTESb U 3HaMeHaTe b

T
Ha 3 Mony4aem,

z)’
fm 2" _1_2
y>0 7T . T T T
_— lni _
2 2 2
2
OTBeT. —.
T
x—1
X) Hantu hm( j :
x—o\ X+ 1

PeweHne. [na packpblTuss HeonpeaeneHHOCTH {lw} B 3TOM Crly4yae, HYXXHO BblOENUTb

X
y y . 1
BTOpOW 3ameydaTenbHbIvi Npegen: m | 1+— | =e.
X—>00 X

L"’l x+1
- 2x
-1\ ! 27T lim =%
hm(x—lj :{lw}:lim{l-k[x—l—lﬂ :lim{l-k—z} = lim 1+—1 T
x| x+1 X0 x+1 X0 x+1 X0 L‘l'l
-2
OTgert. ¢ >
1
3) lim (3x—5)x—2.
x—2

PeweHue. D,J'IFI pacKkpblTA HeonpeaeneHHoOCTn {loo} B 3TOM CcCliyqae, HYXHO BbIOEJINTb
1
BTOpOW 3ameydaTenbHbI Npegen: lim (1+a); =e.
a—0



. L_y=x—2, L B i_- 2_3
)161132(3x 5)x-2 {x=y+2,y—>o}_flfo(3(y+2) 5)y —ilino(l+3y)y.3 =e’.

OTBer. ¢-.

1
m)xlg?/z(sx—s)x_z.

5
PeweHue. TloactaBuMm 3HaYeHue XZE B beHKLI,I/II-O, CTo4Allyd noa 3HaKoM npejera.

Mony4nm,
1
1 5/ 2
lim (3x—5)»—2 =(3-§—5j4 ? =(§) _2
x—5/2 2 2 4
OtBer. é
4

Mpumepbl KOHTPONILHOU PaboThbl No pasaeny BBegeHue B aHanus

BapuaHT 1
Sapava 1. Haiitn audpdbeperuman dy. y = ln(ex+ N, ezx—l) + arcsine” .

2
X
2W1-3x"

3apava 3. HaitTu nponssoaHyto y = lntg(x/Z) — x/sin X.

3agava 2. Hantu nponsBogHyto. y =

3agava 4. Boluncnutb npegensl yHKUNA

2
) —3x+3-1
a).ﬁmw.@.lﬂn Al .
X—TT Sin 7_x x—1 S 77X
BapuaHT 2
ln|x| 1 X2

3apgayva 1. Hantn gudpdbeperuman dy . y =
1+x* 2 1+x°

NI+x2 =1

X
4x+1 1 dx+1

———— +—arctg ——.
16 +8x+3 2T

3agava 4. Beluncnutb npegensl QyHKUNA

3agava 2. HanTtu nponsBOaHY. y = arctg

3apava 3. Haintu nponsBoaHyto. y =

2
. sin7x—sin3x o33 3
a). lim > - 6). hm ———
X2 ex :e47r x—1 1g mx
BapuaHTt 3

Sapava 1. Haittu andpcpepeHuman dy . y = ln(x + \/1 +x° ) — \/1 +x° arctg x.

—In(1+¢").

X

3agada 2. Hantu nponsBoaHy0. y=x+ 1 L
+



3apayva 3. Haintv npounsBoaHyo. y =In’(1+ cosx)
3agava 4. Boluncnutb npegensl QyHKUNA

_2'-16 |4
a). im ———. 6). lim :

oA sinme o2y 332 5kt

BapuaHT 4
3apaua 1. Haintu andpcpepeHuman dy . y = ln(COS2 x++1+cos’ x).
2
3agava 2. Hantu nponsBoaHyto. vy =ctg(cosS) —LM.
40 sin40x

+49x* +24x+12,

3agada 3. Hantu npomsBoaHyto. vy = 2arcsin
3x+4

3agava 4. Boluncnutb npegernbl yHKUNA

2), Tim cos3x—cosx. 6). lim Yx -1

X7 tg22x —1dx -1

2. HEONMPEOENEHHbLIA UHTEPAN
2.1. HeonpegeneHHbIn nHTerpan.
2.1.1. lNepBoobpasHas. NoHATNE HeonpeeneHHOro uHTerpana.
2.1.2. CeovicTBa HeonpeaeneHHoro nHTerpana.
2.1.3. Tabnuua oCHOBHbIX HeONpeaeneHHbIX NHTerpasnos.
2.2. OCHOBHbIE METOAbl MHTErPUPOBAHMUSI.
2.2.1. MeTopg HenocpeaCcTBEHHOIO NHTENPUPOBaHUS.
2.2.2. MeToq HTEerpMpoBaHusi No4CTaHOBKOMN.
2.2.3. MeToq MHTErpMpoBaHus rno 4acTsm.
2.3. VInTerpmnpoBaHue paumoHanbHbIX QYHKLMUNA.
2.3.1. loHsATME 0 paunoHanbHbIX (OYHKLUAX.
2.3.2. HTerpmpoBaHne paumoHanbHbiX opoben.
2.4. HTerpmnpoBaHne TpUroHOMeTpU4ECKNX OYHKLIUIA.
2.4.1. YHuBepcanbHasa TpMroHoMeTpuyeckasa nogctaHoOBKa.

2.4.2. VnTerpansl Tuna Isin’" x-cos” xdx .

2.4.3. Vicnonb3oBaHne TPUroHOMeTpU4eCcKnx npeobpasoBaHUn.
2.5. VInTerpmnpoBaHue nppaunoHanbHbIX OYyHKLNNA.

2.5.1. KBagpaTunyHble nppaumoHanbHOCTMU.

2.5.2. TpuroHomeTpudeckass NogCTaHOBKA.

2.5.3. NHTerpupoBaHne gudpdepeHumansHoro buHoma.
2.6. «bepywmeca» n «HebepyLimnecs» NHTerpansi.

Bonpochkl ansa camonpoBepKu
1. UTOo aBNnseTCs OCHOBHOW 3afa4yen MHTerpanbHOro NCYNCNEeHna?
2. Kakaga cyHKLMA Ha3biBaeTcs nepBoobpasHon Ang 3agaHHon yHKUMN?

2
3. 3annwuTte nepBoobpasHble onsa pyHKunn: 3, 4x*, cosx, —.
X

< 5 o o
4. Kakas n3 gByx oyHKUunn 5x* wnn x° +4 siBnsieTcs nepBoobpa3Hon Ana gpyron?
5. MNepBoobpasHas onpegenseTca Heo4HO3HAYHO. Kak 3TO HY)KHO MoHMMaTb?

10



6. UTo Ha3biBaeTCcA HeonpeaeneHHbIM MHTerpanom?
7. Yem oTnnyaeTca HeonpeaeneHHbl MHTerpasn ot nepeoodpasHon pyHKUMN?

8. Kak Ha3bIBalOTCS BCE aMeMEeHTbl PaBEHCTBA If(x)dx =F(x)+c?

9. Yewmy paBHbl NponsBogHasa n guddepeHunan HeonpeaeneHHoro nHtTerpana?

10. Yemy paBeH nHterpan ot gnddepeHumana HeKOTOPon PYHKLMN?

11. Kak gokasaTb crnpaBeanuBoCTb KaXxkaon hopMysnbl UHTErpUpoOBaHUA?

12. UTo Takoe WHTerpanbHble KpuBble? Kak OHM pacnosiokeHbl Opyr OTHOCUTENbHO
Apyra? MoryT nu oHun nepecekaTbca?

13. Kak pacnonoxeHbl kacaTernbHble K WMHTErpanbHbIM KPUBBIM B TOYKaX, UMELLNX
OQHY 1 Ty Xe abcumnccy?

Tabnuua 1. Tabsnuuya OCHOBHbLIX UHMeE2pasios

1. jo-dxzc;

2. Il-dx:x+c;

n+l

1+c (n#-1);

3. Ix dx="

n—+

4. I@=In|x|+c (x#0);
x

5. Iexdx=ex +c;

6. Isinxdx=—cosx+c X

7. J.axdlez—x+c (0<a=1);

8. J.cosxdx=sinx+c ;

=arcsinx+c;

d
I

a
dx dx X
10. =—ctgx+c; 11. =tgx+c; 12. | ——=arcsin—+c;
J.sinzx aerTe JAcos X srre J‘Jaz_xz a ¢
dx dx 1 X
13. Iﬁzln‘x+\/x2+k‘+c; 14. Il+x2=arctg+c; 15. -[x o :—arctgaJrc
16I dx =ilnx—a
x*—a’> 2a |x+a
(a¢0)
MupmnBnpayanbHble 3agaHus
Mpumep 2.1

Bbluncnutb MHTEerparn J.

PeweHue.

dx

sm XCOS X

WMHTerpan He TabnuyHbIi, NoaToMy npeobpasyem ero. Tak kak 1=sin* x+cos” x , TO
WHTEerpan MOXHO 3anucaTb B cnep,yrou.lelvl BUOE:

dx sin? x + cos’® x

S

Sll'l )CCOS X

gl

SlI’l XCOS X

dx = J.(cos x+

1

sin? x

3

MprMeHsa CBOWCTBO HEONpeaAeneHHOro NHTerpana, 3agaBaemMoe paBeHCTBOM

_“f(x) + g(x)Hx = If(x)dxi j g(x)dx , nonyunm:

dx

e e

|

.2 .
S x

Monyunnn gBa TabnuyHbIX MHTerpana Mo cboplvlynalvl Haxoaum:

2.1.MpumeHnAnA
MHTerpanbl

dx
_Icos x+I

J

mMeTopn

sm XCOS X sm X

HenocpeaAcTBeHHOro

11

=t1gx—ctgx +C.

UHTEerpupoBaHumsa, BbIYUCIINTD



1.‘[ dx | 5 J‘Z)‘+5)C 3]- 3x* +3x —1 J«—Zx +4x -1

T dx ; dx ;
16 X

X

5. I = i;l 6. I%dx; 7. Icoszgdx; 8. J.2)‘exdx;
9. J.(sm——cos—} dx; 10. dex; 11. J‘de;
2 sin” x X

5¢° +1 , 4=
12. | e 13 [e ( — xjdx 14. I4x[3+\/x_]dx
1 1 1), . X +2
15 J.( jdx, 16 I[;+x—2+?)dx, 17 .[x2_1dx’

1 _ 1
18. j[ = + +3}dx, 19. j[x s m]dx

) J1+x2 —J1-%7 ) .2 X
20. jx +1 , 21.j T dx: 22 jsm de

a3 _ 2
23. jctgzxdx; 24. jﬂdx; 25. I”ﬂdx

sin? x cos’ x

Mpumep 2.2
Bbluncnute nHTErpan j arctgxdx .

PeweHue.
Monoxum u = arctgx, dv = dx .

Torpna du = (arctgx)'dx = dx 5 = j dx,v=x
1+x

(30ecb B KavecTBe vV MOXHO B3ATb Nobyto n3 nepsoobpasHbix Buga x + C, rae C —
Npoun3BosibHas NOCTosiHHasA. B3sto v = x, T.e. C=0).
Mo cbopmyne ( Iudv = uv—.[vdu) nveem:

dx
Iarctgx dx _ X arctgx _If 1+ x2

d(x* +1)

1
= xarctgx —— I >

= xarctgx —%ln(l+x2)+ C

u dv v u v du 1+x

2.2. C nomowbio MeToAA nHTerpnpoBaHumsa no 4Yactdam BbIYUCIINTb UHTErpanbi

1. I\/az—xzdx; 2. Ie‘&dx; 3. J«arctg\/_ dx;: 4. Jcos(lnx)dx;

5. [n(x* +2)x; 6. [In®xdr; 7. [(x* +1)cos xdx; 8. jexsingdx;

9. J.ezx cos3xdx; 10. jex sin xdx ; 11. jcjjfx; 12. Isj;dxx'

13. J‘xze"dx; 14. IxZ sin xdx; 15. J.xzcosxdx, 16. Ix+1)cos3xdx;
17. J‘xsinxdx; 18. Ixcosxdx; 19. Ixze_;dx; 20. Ix3e’xdx;

21. [xe™dx; 22. [xedv; 23, [In(T—x+ VIt x)ix;

24. I(4x3 +6x—7)lnxdx; 25. I(xz +3x+2)1nxdx

12



Mpumep 2.3

BblunMcnnTb UHTErpan J. 1dx.
e +1
PeweHue.
x , dt
Monaraem f=¢ , x=Int.Otciona dx=(nt)'dt =—.
t

CnepoBaTenbHo,

T - 2t — 1 1
E 1dx=It 1ﬂ=jM j - —_2jd(”)— ﬁ_zln(lﬂ) Ini+C

e’ +1 t+1 ¢t (t+Dt t+1 t t+1

Bosspau.lamb K nepemeHHon X, OKOHYaTeJ1bHO MNnoJslty4aeM:

1o

2.3. MpumeHAana MeTon NOACTAaHOBKU, BbIMUCIUTL MHTErpanbl
dx Jx Jx 5x-6
1. ;2. | ——=——dx; 3. |—=—dx; 4.
I2 3x I{/}H J\/}+1 I\/ 3x
j Nx+1 +1 _— _[ sin x a7 _[ cos 3x
&, Jr+1-1

1+3cosx
8. Icos xsinxdx; 9. J.sinz xcosxdx; 10. Ie“’” sin xdx ;

dx 2In(l+e*)—x+C.
e’ +1

—dXx;
3 +sin3x

arctgx

11. J.e‘x}xzdx; 12. J. S cos xdx; 13. I%dx; 14. J. ~dx;

+x

—tox . COS.X . sin x .
15. J‘e & SeCz.XdX, 16. I x, 17. JCOS . )C, 18. Jm,

sm X
1
19. [~ Vitlx, o o [ —8ax; 21, | @ . f3 dx.
Ve +1

03 J-arctgx)oodx; 24-_[ e‘dx o5, J-COS\/_

1+.X' 1/4—62)6 ,

3. ONPEOENIEHHbIA UHTEIPAN
3.1. OnpegeneHHbIN MHTErpan Kak npegen nHrerpanbHON CyMMBbI.
3.2. leomeTpuryecknin 1 mnan4ecKknin cMbiCn onpeaeneHHoro nHTerpana.
3.3. ®opmyna HetoToHa-JlenbHuua.
3.4. OcHOBHblEe CBOWCTBaA ONpeaeNnieHHoro nHTerpana.
3.5. BblumcneHus onpegeneHHoro nHrerpana.
3.5.1. ®opmyna HetoToHa-JlenbHuua.
3.5.2. HTerpnpoBaHne nogcTaHOBKOMN.
3.5.3. IHTerpmnpoBaHune no 4acTtam.
3.5.4. lHTerpnpoBaHmne YeTHbIX N HeYeTHbIX PYHKUNA B CUMMETPUYHbIX Npeaernax.
3.6. HecobcTBEHHbBIE MHTErpanbl.
3.6.1MHTerpan c 6GEeCKOHEYHbIM MPOMEXYTKOM WHTErpMpoBaHna (HECODOCTBEHHbLIN
nHTerpan | poga).
3.6.2. VIHTerpan ot pa3spbiBHOW (byHKLMM (HECOBCTBEHHbIN MHTerpan Il poaa).
3.7. MNpunoxeHns onpegeneHHoro nHTerpana
3.7.1. l'eomeTpuyeckme n pusndeckne NpUIoXKeHNa onpeneneHHoro nHrerpana.
3.7.1.1. CxeMbl NpyMEHEeHNs onpeaenieHHoro nHrerpana.
3.7.1.2. BeuncneHve nnowagemn nnockux uryp.

13



3.7.1.3. BbiumcneHune gyru nnockon KpuBoW.

3.7.1.4. BblumcneHnne o6bemoB Ten.

3.7.1.5. BbluncrneHve nnowanm noBepxHOCTU BpaLLEeHUS.

3.7.1.6. MexaHu4eckne nNpunoXxeHns onpeneneHHoro uHTerpana.
3.7.2. MpnbnmxkeHHoe BblYMCIEHME ONpeaeneHHoro nHTerpana.

3.7.2.1. dopmyna nNpsiMOYroflbHUKOB.

3.7.2.2. dopmyna Tpaneuunn.

3.7.2.3. dopmyna napabon (CumncoHa).

Bonpocbl ana camonpoBepku
1. UTo Takoe onpeneneHHbI nHTerpan?
b

. Kak Ha3blBaloTCA BCe 3arieMeHTbl B 3anncu I f(x)dx?
a

2

3. Ot yero 3aBucuT npupawieHne F(b)—F(a)?

4. CdopmynmpynTe OCHOBHbIE CBOWUCTBA OnpeaesieHHOro nHrerpana.

5. B 4ém 3akntovaeTcsi reoMeTpmMyeckuin CMbICN onpeaeneHHoro nHrerpana?

6. MoxeT nu nnowagb KpPUBOSIMHEMHOW Tpaneuun ObiTb paBHa oOTpuuaTensHoOm
BeNu4YnHe, Hynto? OTeeT obocHynTe.

7. MNpuBeguTte npumepbl PUNYECKUX N TEXHUYECKUX 3aday, KOTOPble MOXHO peLlnTb
C NOMOLLbIO OMNpeaeneHHoro nHTerpana.

MHauBuayanbHble 3aaaHus
Mpumep 3.1

b
BbluncnnTb nHTErpan Isin xdx

a

PeweHue.
Tak kak ogHoOM M3 nepBoobpasHbix ANA QyHKUuMM f(x) =sin x aBNAeTca yHKUnNS
F(x) =—cos x, TO, npumeHsasa popmyny HetoToHa-JlenbHuua, nonyyaem:
b
_[sin xdx =—cosx | ! =cos a—cosb.

a

3.1. Belumcnurtb nHTerpansl

[ G-t 2 IO<\/;—x2)1x; 3, L\/%;

a

1 — 2 0 4 2

dx 4 X 3x7+3x°+1

4, : 5. dx; 6. —dx;
J.ol+)c2 '[0 1+ x* -[ 1+ x?

4

j(x +—jd 8. jol dx : 9. sz(3—x)dx;

] 4-x°
3z .
10. I sin 2xdx ; 11. I xsin xdx ; 12. Ilnxdx;
0 2 0
dx 0 ) V3
13. I_lm, 14. jln xdx ; 15. I arctgxdx ;

b

16. J-l xe’xzdx; 17. J. “Va? —x*dx; 18.
-1

0 2+cosx

14



4 1 1
19. dx_. 20. jidx; 21, jz /”—xdx;
0 1++/x 0Jx+1 o V1-x

¥ dx >
22 '[o 1+4/2x+1"
" dx

0oe’ +1

Mpumep 3.2

Haitv nnowags urypbl, orpaHudeHHon nuHnammn f(x) =1—-x> n y=0.

PeweHue.

MoOXHO cuuTaTb, 4YTO aTa urypa orpaHudeHa ocbto Ox, rpadukoMm yHKUUK
f(x)=1—x> nnpambiMu x = -1, x=1 (puc. 2).

0
-, \

Puc. 2

23. stinxcoszxdx;24. J.zcosxsinzxdx;
0 0

25.

Moatomy no dpopmyne S = _[ f(x)dx eé nnowapap pasHa:

S": jl(l—xz)d =(x—%3]

3.2. Beluncnutb nnowaau cdpuryp, orpaHU4eHHbIX TUHUSAMU

1

4
3

-1

1. y=4—-x*, y=0; 2. y*=2px, x=h; 3. y=lnx, x=e, y=0;
4, y=x*, y=2—-x*; 5. y=x*, y=1; 6. y=cos’x—sin’x, y=0,x:0,x:%;
7. y=|q+1, y=0x=-2,x=1; 8. y=sinx, y=x"—m;
T Vs T T

9. y=arcsin2x, x=0,y=——; 10. y=sin2x, y=Lx=—,rge —<x<— ;

y y > y y > a 1 )
1. x> —y> =1, x=2; 12. xy=4, x=4,y=4,x=0,y=0;
13. y=x?, y=\/;; 14. y=‘x2—1‘, y=0,x=-2,x=2;

15. y=x"-2x+2, x=—1,x=2 n otpeakom [-1,2]ocu ox;

16. y=—x"+4, y=0; 17. y:l, y=0,x=1,x=3;

18. y=2sinx, y=0, x=0 1 x=

x
7T
5; 19. x—y—-1=0, x=—4,x=-2,y=0;

20. y=—x"-1, x=1Lx=4,x=0; 21. y=x>—6x, x=0;
22 y:xzi y:4ay:9’x:()a 23 y:xz, y=2x,

15



24. y=sinx, y=0, ecnu ﬁéxé%r; 25. y=8+2x—x*, y=x+6

Mpumep 3.3
Haiti onuHy ayrv nonykybuyeckoii napabonbl y = x>’ ot x=0 oo x=5.

PeweHue.
[aHHasa kpuBas cummeTpudHa oTHocuTenbHO ocn Ox. Harngem anuHy BepxHen BETBU

2 1/2

kpuBoW. lpousBogHas dyHKuMM y=x>'> paBHa y'=%x . Mo dopmyne gnuHbl Oyru

b
nnockomn kpmeoii (L = '[\/1+f'2(x)dx) NonyYnm:

5 5 3/2
L=[{1+y"” (xdx=| 1+ 2= B 122 | S 33
7 N4 270 4 27

3.3 Bbluncnutb AnNvHY Ayru KpMBOW
3

1. y:x5 oT x=0p0 x=4;
2. y=x"—1, oTceyeHHoit ocbto OX;

3. y:%[e‘weaj or x=0p0 x=a;

4. y=Incosx ot x=0 pgo x=

N

b

5. y=Insinx oT x:% 0o x=

w|¥

2
X

1
6. y=———Inx oT x=1 00 x=¢;
y 1 5 A

7. yzzg(Z—x)3 oT x=-1p00 x=2;

8. y=x>or x=0 go x=2;
T

9. x=e'sint, y=e'cost, 0<t< 5

10. y=Insinx ot x=§ no x=%;

1. y= @jx‘{/; _GJW Mexay Toukamm nepeceyeHuns ¢ ocbio Ox.

2

12. y=% oT x=0 pgo x=1;

13. y=1-Incosx oT x=0 go x=%;

3
14, ng—t, y=t>+2 0T t=0 go t=3;
15. x=e'cost, y=e'sint OT t=0 A0 t=Inrx;

16. x=8sinr+6¢cost, y=6sinr—8cost OoT t=0 g0 t=%

17. x=9(t —sinz), y :9(1—cost);

16



3

18. y:xE oT x=0 go x=4;

19. y:%[e“+e “J oT x=0 00 x=a;

20. y=Incosx oT x=0 Ao x:%;

2
X

21. y:T—%lnx oT x=1p[00 x=¢;

22. yzzg(Z—x)3 oT x=-1p00 x=2;

23. y=x>0oT x=0 g0 x=2;

24. x=e'-sint, y=e' cost, OStS%;
25. y=Insinx oT xz% Ao x=%
Mpumep3.4
. . x*y?
Hantn o6bém Tena, obpasoBaHHOro BpalleHeM annumnca _2+b_2 =1 Bokpyr ocu Ox.
a
PeweHue.

Tak kak annunc CMMMETPUYEH OTHOCUTESIbHO oceun KoopauHaTt, TO 4OCTaTO4YHO HanTn
b

NoNIOBUHY nckoMoro obvéma. Mo dbopmyne obbEMa Ten BpaweHus (V = ﬂj y? (x)dx ) umeeM:

lV :ﬂj.y2(x)dx=ﬂjb2(l—£jdx:ﬂszdx—ﬁszdx:
2 0 0 a’ 0 ’

a gy

mb* x> 2q®
=| b x— > gzﬂbza—ﬂb a4 zzﬂ'abz.
3a 3a’ 3

1 2 4
CneposaTtenbHo, —V = Eﬂabz’ oTkyaoa V = gﬂabz. Ecnu a=b=R, To annunc asnaeTcs

OKPYXHOCTbI0. Torga o6bEM Tena BpalLeHUs OKPY>XHOCTU BOKPYr ocn Ox ecTb wap, 06bEM
4 s
koTtoporo V = EJZ'R _

3.5. BbluMcnutb O00BLEMBbI Ten, obpa3oBaHHbIX BpaweHuem dQurypsol,
OrpaHu4eHHOW NUHUAMMU, BOKPYr YKa3aHHOW NMPSAMOW

y>=2px, x=h BOKpYr ocn Ox;

4—x*, y=0, x=0,roe x>0 BOKpyr ocu Ox;
4-x*, y=0, x=0, rae x>0 Bokpyr ocn Oy ;
2

X

) y=\/} BOKpYr ocu Ox;
e', x=0, x=1, y=0 Bokpyrocu Ox;
e, x=0, x=1, y=0 BOkpyr ocu Oy;
y=x"+1, y=0, x=1, x=2 BOKpyr ocu Ox;
y=x"+1, y=0, x=1, x=2 BOKpyr ocu Oy;
y=x, y=1, x=0 BOKpyr ocu Ox;

y
y
y
y
y

o> O N OO~

0. y=x’, y=1, x=0 BOKpyr ocu Oy;
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11. y=x—x" ,y=0 BOKpyr npamon y=0;
12. y=x—x" ,y=0 BOKpyr npsmon x=0;
13. y=x—x" ,y=0 BOKpYr npsamon x=2;
14. y=x—x" ,y=0 BOKPYr NpsiMmon x=-2;
15. y=x—x" ,y=0 BOKpyr npamon y=-—1;

16. y=x—x" ,y=0 BOKpYr npsaMoi y=2;

17. y=Inx, y=0, x=e BOKpYyr npamon y=0;

18. y=Inx, y=0, x=e BOKpYr npsiMori x=0;

19. y=Inx, y=0, x=e BOKpPYr npamon y=-1;
20. y=Inx, y=0, x=e BOKDYr NpAMOii x=1;

21. y=Inx, y=0, x=e BOKPYr NpsamMoii x=—1;
22. y=Inx, y=0, x=e BOKPYr npsmon y=1;

23. y=sinx, < x<7 BOKPYr npamon y=0;

y=0, 0
24. y=sinx, y=0, 0<x<7z BOKpYr npamon x=0;
25. y=sinx, y=0, 0<x<7z BOKPYr NnpAMon x=2x
4. HECOBCTBEHHbIE UHTEIPAJlbl 1-I'0 U 2-ro POAA

4.1. HecobcTBeHHble nHTerpanbsl 1-ro n 2-ro poga ¢ 6eckoHeYyHbIMKU npegenamum n ot
HeorpaHnYeHHbIX PYHKUNIK, onpeaesieHns, nX OCHOBHblE CBOMCTBA.

4.2. Ycnosusi CXoOMMOCTM HECOOCTBEHHbIX WHTErparioB M Crnocobbl uccreaoBaHus
CXOOQNMOCTM.

Bonpocbl ana camonpoBepku
1. [laTe onpegeneHne HecobGCTBEHHOro WHTErpana nepBoro poga (MHTerpana, y
KoToporo oauvH wunu oba npegena WHTErpMpoBaHuMst OECKOHEYHbI), yKaXuTe ero
reomMeTpu4eCcKnii CMbICIT.
2. NpY peLLeHnN Kakmx 3agay Ucnonb3yrTcs HeCOBCTBEHHbIE UHTErpanbl?
3. MpnBeanTe NpuMepbl CXOAALLErOCH U pacxogsLerocs MHTerpanoB NepBoro poaa.
4. B kakom cwmbicrie cnegyeT MOHUMMATb pacnpocTpaHeHne dopmynbl HbHOTOHa-
JlenbHuua Ha cny4anm HeCcOBCTBEHHbIX MHTEerpanosB ¢ 6eCKoHeYHbIMU Npeaenammn?
% dx
5. MNpu Kaknx 3HaYEHUAX K CXOOUTCH NHTerparn j — ?
1 X
6. lante onpepeneHve HecobCTBEHHOro WHTerpana BTOPOro poga (MHTerpana oT
HeorpaHM4YeHHON YHKLNN).
7. YKaxvTe reomMeTpmyeckui CMbICT HECODOCTBEHHOrO MHTEerpana BTOPOro poga B
cnydae, Korga nogblHTerpansHas yHKUNA HeoTpuuaTtenbHa.
8. MpuBeanTe NpuUMepbl CXOAALLErocsl U pacxogsiLLeroca NHTerpanoB BTOPOro poaa.
9. Kak Bbluucnsietcss nHterpan ot dyHkumm f(x), HeorpaHMYeHHON B KOHEYHOM 4ucne
TouYek oTpeska [a; b].

Mpumep 4.
dx

1+x*°

McecnepoBatb Ha CXOAMMOCTb I

—0o0
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PeweHue.
Mo onpegeneHnio nmeem:

= lim

R——©

de .t odx

2 R——x

J1+x? w 1+x
TO €CTb UHTEerpars cxoguTtcA.

4. UccnepoBaTb Ha CXOAUMOCTb

= lim arctgx | R=

V4 T
lim (arctgO—arctgR)=0—| — |=—
R~>—oo( 8 8 ) (2) 2

1. J;) e dx; 2. J;) xe " dx; 3. Il FERE 4. J; arctgxdx ;
“1+lnx , - ) . Vdx
5. J‘] » dx; 6. IO sin xdx ; 7. Loxe dx; e
S dx 1 1 %
9. j—; 10.Jlnxdx; 11. Ilnzxdx; 12. I ctgxdx ;
0 9—)(2 0 0 0
P odx P odx N 3 dx
13. L;/ﬁ 14. jo—(x_3)2, 15. j2—3r_x2 , 16 jo .
17. J.O i):, 18. J-Owe_"sinxdx; 19. J.lwar;‘#dx; 20. J-l m;
" In xdx T dx de
21.j1 S 2.2.[1 o 2 j \/x__ 24. j
25. jMLdX

MeToaunyeckue pekomeHAaaLMm nNo HanucaHur pedepara

HanucaHue pedeparta aBnseTtcs

- ogHonm un3 dopm OOydYeHuss CTYOEHTOB, HarnpaBfieHHOW Ha oOpraHuM3auuio U
NoOBbILLEHME YPOBHSA CaMOCTOSATENBHOM paboTbl CTYAEHTOB;

- ogHOM M3 OPM Hay4yHOM paboTbl CTYAEHTOB, LENbK KOTOPOW SABMsSieTcH
pacluMpeHne Hay4YHOro Kpyrosopa CTyAeHTOB, O3HAKOMSIEHME C MEeTOAONorMen Hayy4yHoro
noucka.

PedepaTt, kak copma obyyeHus CTygeHTOB, - 3TO KpaTkmin 0630p MakCUMarnbHOro
Konun4yecTBa AOCTYMNHbIX Ny6rvkauumn no 3agaHHON Teme, C ANeMeHTaMn CONnoCTaBUTENBHOIO
aHanusa [aHHbIX MatepuanoB U C NocreaylwmMmmn BbIBOgAMN.

Mpn npoBegeHuMn ob3opa LOMMKHA NPOBOAUTBCH WU UccregoBaTenbckaa paboTa, HO
obbeM ee oOrpaHuyeH, TaK KakK aHanu3upyrlTCs yXe caenaHHble npeablaywumm
nccnegoBaTtensaMn BbiBOObl U B CBA3M C HEGOMbWNM 06beMOM AaHHOW (POpMbl paboTbl.

lMpenogaBaTenb pekOMeHOYeT nuTepaTypy, KoTopasi MOXeT ObiTb MCMonb3oBaHa Ans
HanucaHua pedeparTa.

Llenbto HanucaHuna pedepaToB ABNAETCS:

— MpuBUTME CTyAEHTaM HaBblKOB Oubnuorpaduyeckoro noucka Heobxoaumomn
nutepaTtypbl (Ha ByMaXkHbIX HOCUTENSX, B NIEKTPOHHOM BUAE);

— MPUBUTME CTYOEHTaM HaBbIKOB KOMMAKTHOrO U3SIOXEHUS MHEHUS1 aBTOPOB M CBOEro
CyXOeHus no BblOpaHHOMY BOMPOCY B NMMCbMEHHON hOpMeE, HAaYYHO rPaMOTHbIM S3bIKOM U B
XOpOLUEM CTUSE;
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— npuobpeTeHne HaBblka rPaAMOTHOMO OMOPMMEHNA CCbINIOK Ha WUCMONb3yeMble
NCTOYHWKM, NPaBUbHOIO LUUTUPOBAHNS aBTOPCKOrO TEKCTA;

— BbIIBfieHWe W pa3BuTMe Yy CTydeHTa WHTepeca K onpedeneHHOW HayyHou U
npakTnyeckon  npobnematvke € Tem, 4YTOObl uccnegoBaHMe ee B JanbHenwem
NpoAoSKanochb B NOArOTOBKE U HANMCaHUN KypCOBbIX M AUNNOMHOM paboTbl U AanbHENLLINX
Hay4HbIX Tpydax.

OcHoBHble 3aga4n cTyfeHTa Npu HanucaHum pedpepara:

- C MakcuMMmarbHOW MOMHOTOW UCMONb30BaTb NUTepaTypy No BbibpaHHOM Teme (Kak
pekoMeHayeMyto, TaKk U CaMOCTOATENbHO NoAobpaHHyo) Ans npaBUbHOMO MOHMMAaHUS
aBTOPCKOM NO3numu;

- BEPHO (6€3 UckaxxeHns cMmbicrna) nepeaatb aBTOPCKYO NO3ULMIO B CBOEN paboTe;

- YSCHUTb ANns cebsa U U3NoXuTb NPUYMHBI CBOEro cornacus (Hecornacusi) ¢ Tem unm
WHBbIM aBTOPOM MO AaHHOMW npobreme.

TpebosaHusi kK codepkaHUuro:

- MaTtepuvarn, WCMNONb3OBaHHbIW B pedepate, [JOIMKEH OTHOCUTCA CTPOro K
BblOpaHHON TeME;

- HeOBXOOUMO M3NOXUTb OCHOBHbIE acnekTbl NPOGeMbl He TOSbKO rPaMOTHO, HO U B
COOTBETCTBUN C TOW UMM WNHOW NOMMKOM (XPOHOSOrMYECKOW, TEMaTUYECKON, CODLITUNHON Y
ap.)

- NPV U3NOXeHUM cnegyeT CrpynnupoBaTh Maen pasHbiX aBTOPOB MO OOLLHOCTN TOYEK
3pEeHUs NN NO Hay4YHbIM LLKONaM;

- pedepaT [OO/MKEH 3akaHuMBaTbCs  MOABEOEHWEM  UTOroB  MPOBEAEHHON
nccnegoBaTenbCckon paboThl: cogepXaTb KpaTKuUM aHanm3-060CHOBaHME MPEUMYLLIECTB TOW
TOYKM 3peHus MO paccMaTpMBaeMoMy BONPOCY, C KOTOPOW Bbl connaapHs.l.

MpumepHbIe TeMbl pedepaToB
no aucumnnuHe «BBegeHne B maTeMaTu4eCKUnN aHanu3»

"eomeTpunyeckme NpUNoXeHns onpeaeneHHoro nHTerpana:
1. BblumcneHve nnowaam nnockon urypel
2. BbluucneHue anvHel gyrn niockon KpBow
3. BbluucneHune nnowaam KpUBOMHENHONO CEKTOpa
4. BbluncrneHme o6bemMoB
5. BbluMcneHuve nnowagn NnoBepxHOCTU BpaLLeHus
dunanyeckne NpuUnoXxeHs onpeaeneHHoro uHTerpana:
6. BbluncneHne npongeHHoro nyTu
7. BblumcneHme paboTbl C NOMOLLBIO ONpeaenéHHOro nHTerpana
8. KoopauHaTbl LeHTpa TsaKecTn
9. CtaTnyeckme MOMEHTblI OTHOCUTENbHO KOOPAWHATHBIX OCer MaTepuarbHOW
Kpmnsom
YuncneHHoe nHTerpupoBaHue:
10.MeToq NPsIMOYrofbHUKOB
11.MeTopg Tpaneumn
12.MeTtog Cnmncona
13.MeTopg Naycca

TecTbl no gucuunnuHe «BBeaeHne B maTeMaTuyeCcKkum aHanums»

Mpn camocToATENBHOM NOArOTOBKE K TECTUPOBAHUIO CTYAEHTY HEOBX0AMMO:

a) roToBSACb K TECTUPOBaHUIO, NpopaboTanTe MHPOPMALMOHHBIN MaTepuan no AUCUUNIINHE.
IMpoKoHCYNbTUPYNTECH C NpenofaBaTeniemM no Bonpocy Bbibopa y4ebHon nutepaTtypsl;

6) 4eTKO BbISICHUTE BCE YCIOBUA TECTUPOBaHMSA 3apaHee. Bbl 4OMKHbI 3HATb, CKOMbKO TECTOB
Bam 6ygeTt npegnoxeHo, CKONbKO BPEMEHN OTBOAMTCHA Ha TECTUPOBAHME, KakoBa cuctema
OLIEeHKM pe3yrnbTaToB U T.A4.
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B) npuctynas kK paboTte C TecTamu, BHMMAaTeNbHO W [0 KOHUA MpoYTUTE BOMPOC U
npegnaraemMble BapMaHTbl OTBETOB. Bbibepute npaBunbHble (MX MOXET BbITb HECKONBKO). Ha
OTAENbHOM JNUCTKE OTBETOB BbINMWNUTE UUppy Bomnpoca M OykBbl, COOTBETCTBYHOLUUE
npaBuIbHbIM OTBETaM;

r) B Npouecce peLleHus xenaTtenbHo NPUMEHSITb HECKONMbKO NOAXOAOB B peLIeHMM 3afaHus.
OTO NO3BOMSET MakcUmarbHO MBKO onepnpoBaTb METOLAMU PeELLEHUS, HAXOAS KaXabln pa3s
ONTUMarbHbIN BapuaHT.

A) ecnn Bbl BCTpeTuUnu YpesBbl4aniHO TpyAHbIA Ansa Bac Bonpoc, He TpaTbTe MHOMO BpEMEHMU
Ha Hero. [NepexoauTe K opyrum Tectam. BepHutechb K TpyaHOMY BONPOCY B KOHLIE.

€) 0b6s3aTenbHO OCTaBbTE BPEMS A1 MPOBEPKM OTBETOB, YTOOLI M3beXaTb MeXaHN4YeCKNX
OLUNBOK.

TecTtbl 6epyTca 3 nocobus PssaHoBa E.A., Wapunos B.Y. TecTOBbIM KOHTPOMb 3HAHUIN NO
MaTemMaTtmyeckomy aHanmay (Yactb 2): yuebHoe nocobme nNo opraHm3aumm camocToAaTENbHOM
paboThbl CTYAEHTOB MO HanpasfieHuto noarotToBkn «lMegarornyeckoe obpasoBaHue» nNpodunb
nogrotoBkn «MaTematmyeckoe obpasoBaHue» - bopucornebeck: OOy  BI1O
«Bbopucornebcknii rocyaapcTBeHHbI negarorndecknin UHCTUTY T, 2014. — 45 c., un.

Basa 3agaHun onAa noAroToBKU K TECTUPOBAHMUIO MO AUCUUNIIUHE
«BBepeHne B maTemaTnyeckmm aHanus»

Pa3pnen BBegeHune B aHanus
< 1
1. Hantu obnactb onpeaenennsa oyHkumMm y = Y :
x —

A) (—0;2) U (2;0)
B) (—x;2)

C) (2;)

D) (0;2)

E) (1,2)

2. Hantm obnactb onpeaeneHms QyHKUNMnN y = \/—_x:
A) (- ;0]

B) [0,+oo)

C) (~o0,+o0)

D) x#0

E) (-10)

3. Haiitn o6nacTb onpeaenerHns yHKUMmn y =~/ x> +1:

4. Hantu obnacTtb onpegeneHnsa yHkumMm y = 1 !

A) (—o0:2)U(=2;2)U (2:40)
B) x#2
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C) x=-2

D) (-2:2)

E) (—o0-2]

5. PyHkuMs y = f(x) Ha3biBaeTCA YETHOM, ecnu:
A) f(=x)=f(x)

B) f(-x)=-f(-x)

C) f(-x)=—f(x)

D) f(—x)=x2f(x)

E) f(x)=x(-x)

6. dyHKUMS y = f(x) HA3bIBAETCA HEYETHON, ECTK:
A) f(=x)==f(x)

B) f(-x)=rf(x)

C) fl-x)==f(-x)

D) f(-x)=x"f(x)

E) f(x)=5(-x)

7. Beluucnute npegen Eim(l+%) :
A) ¢

B) ¢

C)2

D) -2

E) O

8. HUemy paBeH BTOpPOW 3amMeyaTenbHbIN Npeaen:
A) e
B) 2
C)1
D) 0
E) ©

2
1
9. BbluncnuTe npegen Lim%:
X—>00 X_

2
10. Belumcnute npegen Lim x2 2 :
=3 x” =3x

3
B) 8
2
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2
D) 3
E) O
11. Boluucnute npegen Lim $in 4 :
-0 2x
A) 2
B) 4
C)1
D) -2
E)O

2x° 1
12. Bbluucnute npegern Lim%'
X—>00 X~ —

2
A) 5

2
B) -
C) 7

8
D) <
E) 3

2x> +3x+1

13. Bbluucnute npegen Lim 5

X—0 5—x
A) -2
B) 2

2
C)g

1
D)g
E) «

1—cosx
!

14. Boluucnute npegen Lim
x—0 X

e
)

WRSROR-CR

15 Bbluncnute npegen Lil?)'z@
X X

w >

~— ~— ~— ~— —

8
2
1
3
0
o0

m O
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16. Bbluncnurte npegen fim(1+3ij :

n— n
1
A) &3
B) e
C)2
1
D) ;

E) &

17. Bbluucnurte npegen Lizz)fz sin3xctg5x :

mooZw =2
N O = W u|w

18. Boluncnute npepen Lim 3x :

x>0 §in x
A3
B) 0
C)1
1
D) 3
E)1

2

. X =3x+2

19. Bblumcnute npegen Lim——;——:
x—l X —Xx

A) —1
|
B)
C) 0
D) 2
E) 1

_ 2
20. Beuncnnte npegen Limw:
=2 6+x4+2x

A) 0

3
B) -2

) 2

C) 4
D) _10

9
E)1

. 9—x’
21. HarTu Toukm paspbiBa pyHKUMM y = — 2 :
X —0oX

A) x,=8x,=0
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2x+3

22. Hantn To4ykmn paspbiBa QPYHKUNMN y = ——————:
(x+1)(x—3)
A) x, =-1Lx,=3

B) x, =2;x,=4

C) x,=0;x,=5

D) x, =%;x2 =-2

E) x, =3;x,=6

23. Hantn To4ykmn paspbiBa QyHKUNN f(x) =

>

x,=-3;x,=3

-3

= R ==
o
O O W

x—1

(xt1)

24. Hantu To4kn paspbiBa PyHKUNN y =

25. Hanaute nponsBoaHyo yHKUMM y=5Inx—x°:

A) 2oy

26. BbluncnuTb NponsBogHyo »'(0) dyHKUMK y =tg3x:
A3

B) -3

C) 0
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D) .
E)1

27. Haint nponsBogHyo y' yHKUMKU y = x° +cosSx
A) 3x*> —5sin5x
B) 3x* + Ssin5x

C) 3x° +sin5x
4

D) X | 5sin5x
4
E) 4+3x” +sinSx

28. HainTn yrnoBsoit koathULMEHT KacaTenbHOW, NPOBEAEHHON B TOYKe M (—2;—8) K KPUBON

29. Hainti npon3BoaHyro YHKLMKN y =sin®5x :
A) 5sin10x
10sin5x

30. MpownssoaHas dyHkumm y = (1-2x)'° pasHa:
A) —20(1—2x)

B) 20x’

C) 2(1-2x)

D) 10(1—2x)’

E) 20(1-2x)’

31. Hangute nponssogHyo OyHKUMU y Sox.
X

XCOoS x—sin x
2

A)

XCOS X +S8in x

32. Buiumennts nponssogHyto f/(—1) dyHkumm f(x)= > ! 3
X+
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\O)

WASASR .
NS Nl

-3
1

33. YkaxuTe copmyny anddepeHumana pyHkumm y = f(x):
A) dy=f'(x)dx

B) dy=f'(x)

C) dy = f(x)dx

1
D=
E) dy= fz(X)dx
34. Hantn gudpdepeHuman dy pyHKUuM y =sin2x:
A) dy = 2cos2xdx
B) dy =2cos2x
C) dy =—2sin2xdx
D) dy =sin2xdx
E) dy = 2sin2xdx

35. Hantn gudpdepeHuman yHKUMU y =cosx:

36. dyHkums y = f(x) sagaHa B napameTtpuyeckon oopme x=g(t), y=w(t), rae t,<t<T,
HaNTU NPOVU3BOAHYIO y' :

A) v Z:—g;

B) v, —%

C) y. = 518

D) vy =¢'(th' (1)
5) v -4

37. dynkums y = f(x) sagaHa B napameTtpuyeckon oopme x=1>+1, y =21 —5 HalnTy
NPOW3BOAHYIO ' :
A) yl =3¢

1

B
) ¥ = P
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39. Ecnn pyHKums f(x) HernpepbiBHA Ha OoTpeske [a,b] n ouddepeHunpyema B UHTepBane
(a,b), To B MHTepBane (a,b)HaiaeTcst xoTst 6bl OAHA TOYKac, B KOTOPOW .

N
0 -1
) f(c)= LI

40. Ecriv doyHKuma y = f(x) HenpepbiBHa Ha oTpeske [a,b] 1 anddepeHunpyema B
uHtepsane (a,b), f(a)= f(b) To B uHTepBane (a,b) HaraeTcs xoTs 6bl OAHA TOYKAC, B
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1
E) C—g

42. Ans dyHKUMKM f(x) = x° —x* —x+1Ha oTpeske [-1;1] HailTK ¢ , NpUMeHss Teopemy
Ponns:

A)c:—%
B) ¢
C) e-+
D) c==
E) c=0

3

. X
43. MNMonb3ydacb npaBunioM Jlonutans, BbIYNCAUTb Npeaen Lzml— :
-1 n x

N W

WASASR.,
S |
w

e =1
44. NMonb3ydAcb NpaBunom Jlonutans, BbIYNCAUTb Npeaen Lim — 5 :
0 SIn 2x

0.5
1

WACASRR
S8 = |

45. Hainti npon3BoaHyo BTOPOro nopsaka yHKUMn y =x° —3x° +6:
A) 3x* —6x

B) 3x+2

C) 6x-3

D) 6x—6

E) 6x+6

46. Hantn nponsBogHyo n—ro nopsgka yHKUMM y =™ :

A) y(”) =m"e™
B) y(”) =m"e™
C) y(") =m"e™
D) y(") =e"'m™
E) y(”) =e'n™

47. Hantn nponsBogHYIO n -ro nopsiaka oT PYHKUUN y = cos x :

(n) _ nx
Ay cos(x+ 5 j
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B) y* = Sin(x + %)

C) y" = cos(x—%j

A) x,=0,x,=2
B) x,=0, x, =1
C) x,=-2,x,=0
D) x=1

E) x, =-L x,=0

A) (— 00, O)

x> +6x
x+2

52. .HanTtu BepTuKanbHy0 acuMnToTy OYHKUUN y =
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53. YKaXute KONu4ecTBo ToYeK MakcumMyma dyHKUMM y = x° +3x:

moom>
DA W— O

)
)
)
)
)

54. Haittn Touky nepernba M (x,,,y,, ) DYHKUMN y = 3 —3x? 455 +1:
A) (:4)

B) (1;24)

C) (1,-8)

D) (1;-1)

E) Toyek nepernba HeT

55. Haintu nHtepsan ybbiBaHUsa QyHKUMN y = x° —3x:

56. Te 3HaYeHWe apryMeHTa, Npu KOTOpbIX (PYHKUMA f(x) HenpepbiBHa, a ee NPOU3BOAHAS

f'(x)=0 unu He cylwecTByeT, Ha3bIBAIOTCS:

A) . Kputnyeckumm Toukamm yHKLMM

B) Touykamu nepernba rpadmka dyHKLMN
C) Toukamu paspbiBa rpadumka pyHKUMm
D) Toukamun makcumyma doyHKLMM

E) Toukamm MUHMMYyMa pyHKLMM

57. Kak onpegensieTca k B HAKNOHHOW acuMnToTe y =kx+b (PYyHKUUKN y= f(x):

A) k= LimM
X—>0 x

B) k= Lim&
X—a x

C) k=Lim al
e f(X)

D) k = Lim—>
e f(x)

E) k= Lim? )%
xX—a f(x)

58. Kak HasblBaeTcH ToYKa, OTAENAILWAs BbiNyKNble U BOrHYTbIe YacTu rpadmka pyHKUnK:
A) Touka nepernba

B) To4yka MnHuMmyma

C) To4yka makcumyma

D) KpuTtuyeckasa Touka
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E) Touka paspbiBa
59. Kak onpepgensietca b B HakKNOHHOM acUMNTOTE y = kx+b PYHKUMU y = f(x):
A) b= Li’gg(f (x) —kx)
B) b= ngg kf (x)

C) b= zim(f(x) —kx)
D) b= Lim(f(x) +kv

E) b= Lim L™
X—>00 _x
60. Hangute anddepeHuman yHkUMmn y = sin(3x — 1):
A) 3cos(3x—1)dx
B) sin(3x —1)dx

C) % cos(3x —1)dx
D) 3cos(3x —1)
E) sin(3x—1)dx

61. Haintn £(0) ans dyHkumm f(x)=(l+—xJ ;

1—-x

[a—
NS

10

mo O 1>
il S

)
)
)
)
)

62. BblumMcnuTb NPon3BOAHYIO PYHKLUN f( ) 2%
) 2x2% In2

B) 2* In2

C) 2x2"
)
)

>

D) 2x*2%""
E 22x -1

63. YKaxute MHOXeCTBO, rae (PyHKums y = x> + 5X MOHOTOHHO ybbiBaerT:
A) nyctoe MHOXeCTBO

B)(oooo)
C) (0,0

D) (~1,1)
E) (—0,1)

64. Haiitn akcTpemMyMbl YHKLMIA: y =2x* —3x2
A) Viux 0) =0, Y () =~1.

B) Y (D =-1, y,4,(0)=0.

C) Y D=1y, (0)=-1
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D) Yo O =1, y ., (D=-2
E) Yo D=0, y,;, (0) =—

65. Hantn Hanbonbluee n HauMeHbLlee 3HavYeHne PyHKUUN y = x*—2x% +5ma oTpeske
[-2 2]:
A) 134

B) 13;4
C) 4-12
D)
E) 0

66. Hantn nHTepsanbl BbIMyKNOCTU rpacdoukoB OyHKUMA Y = x* —12x% +48x% =50

A) (1:5)

3

DU +x)

B) y+/£(x)

C) y—f(xo)Zf/(Xo)(X+X0)

D) y+flx)=f"(x)x—x,)

E) y—f(x0)= f/(c)(c—xo)

68. HaiiTu nHTepBarbl Bo3pacTaHus yHKuun: y = 4x — x2
A) (—00,2)

B) (0;4

C) (0;00)

D) (~40)

E) (0;1)

70. Haiitn npon3BoaHYI0 OT (OYHKLUN: f(x) = sin3(2x + 5)
A) 6sin’(2x+5)cos(2x +5)

B) 6sin*(2x +5)cos x

C) 6sin*(2x+5)

33



D) 3sin(2x+5)
E) 3sin*(2x+5)

71. Hantn npon3BoaHYyI0 OT PYyHKUUN Y = XIgxX

A) tgx +—
cos” x

1

2
COS X

B)

COS2 X

72. HanTu npon3BOAHYIO OT (PYHKLUK f( ) e

A) —sin Dxe

B)

C) sin2xe
)
)

cos® x—1

— COS xe

(.Ob X

cos® x—1

D
E

COS xe

73. Haittu nponssoaHyto ot doyHkumn f(x) = tge*ctge™
)0

w >

e'tge’ctge”
C
D
E

)
) e'tg’e”
) e*ctg’e”
) e

(cos x+sin? x)

74. HaiiTn Nnpon3BoaHyto f(x) = CosxsSin x
A) cos2x

B) 1 sin 2x
2

C) 1 cos2x
2

D) sin x—cos x
E) sin2x
75. HanTu npon3BOAHYIO OT (PYHKUUKN: y = PRl
A) (-5In2)-2%>*
B) 10°™*In2
C) 3—5xpR**
)
)

O

0
E) 2*°*In2
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2
- +6
76 .HanT HaknoHHy acuMNToTy OYHKUUN y = al al

x+2
A y=x+4
B) y=4x+1
C) y=0
D) y=x
E) y=x+6
2x* -1

77. HanTn HaKrnoHHyo acuMnToTy PyHKUUN y =

A) He meeT HakIoHHY0 acuMNTOoTY
B) y=2x

2
78. Hantn makcnumym dyHKUUn y :%+l
X

A) He UMeeT MaKkcuMmyma
B) Vi =1

C) y,.. =05

D)y, =15

E) Yiux =0

Paspgenbl HeonpeaeneHHbin nHTerpan. OnpeaeneHHbIn MHTerpan. Heco6cTtBeHHbIE
MHTerpanb! 1-ro u 2-ro poaa
1. COBOKYMHOCTb BCEX NepBOOOpa3HbIX PYHKUMN f(x) Ha3bIBaEeTCA:

A) HeonpeaeneHHbIM nHTerpanom ot yHKUMK [ (x)
B) OnpeneneHHbIM MHTErpanom ot pyHKuumn f(x)
C) HecobcTBEHHbIM MHTErpanomM ot YHKUMKN f(x)
D) KpuBONUHENHbIM MHTErpanom oT pyHKUMnN f(x)
E) [1BOMHbIM MHTErpanom ot yHKUmMn f(x)

2. YKaXxute CBOMCTBO HEONpeaerieHHOro nHTerpana:

A [df )= f+C
B) [df (v)=f(x)

C) [df (x)=F(x)+C
D) [df (x)=F(x)

E) [df(n=C

3. YKaxunte CBOUCTBO HeonpeaeneHHoro nHterpana:
A) ([ feoax) = £eo
B) ([ f(odx) = F)
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C) (jf(x)dxy =C
D) (jf(x)dxy =F(x)+C
E) ([ Feodx) = fo+cC

4. Ykaxunte pbopmyny MHTErPUPOBaHNA 3aMeHOM NepeMeHHOM B HeornpeaeieHHOM
MHTerpane:

A) [ fedx=[ flom)’ (t)dt
B) [ f(x)dx = [ () e
C) [ f(r)dx = [ flp))dr(pt))
D) [ f(dx = f(e)de(t)
E) [ f(0)dx= [ 0@yt

5. Hangnte wHterpan I dx :

5
x+3)°
— > +C
2(x+3)?
__ -+C
(x+3)
__2 -+C
5(x+3)
D) Sinjx+3[ +C
E) 5lnjx+3+C

J‘ln2 X e
6. Hangute uHterpan X x

In® x

A)

B) n’x+C

C) Inx+C
D) — 2Inx
E)

+C

x?
2Inx+C

7. Hangute unterpan jcos3xsinxdx:
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8. Hangnte uHterpan J'L
V16— x?
A) arcsin > + C
4
1 . X
B) —arcsin =+ C
4 4

1 X
C) —arcte=+C
) Zareig

D)mh+JM—x2+C
E) arcsin =
4
o dx
9. Hangute uHTerpan j 5 :
x +4

1 X
A) —arcte =+C
) Sares
B) 1n‘x2+4‘+C

C) arctg £+ C

2

D) arctg % +C

2

E) arctg % +C

10. Kakon meToa NpMMeHsieTCs NpU HaxXoXa4eHUu nHTerpana Iarcsinxdx:

A) NHTerpmpoBaHme No YyacTam
B) MeTopg 3ameHbl nepemMeHHOM

o X
C) C nomoLupbto yHMBEpcanbHOW NOACTAHOBKN  =tg 5

D) HenocpencteeHHOE MHTErpUpOBaHNE
E) MeTog noasegeHuns nog 3Hak gudpdepeHuymnana

11. Hangute vHTerpan I sin Sxdx :

A) —%cosSx+C
B) 5cos5x+C
C) %cos5x+C

D) —5cos5x+C
E) cosSx+C

12. Hangute vHTerpan Ixcos xdx :

A) xsin x+cosx+C
B) xsinx—cosx+C
C) snx+C
D) cosx+C
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E) xcosx+sinx+C

13. Hangute uHTerpan Iln xdx :

A) xInx—x+C
B) nx+C

C) l+C
X

D) xInx—x
E) x+C
dx

14. Hangute nHTerpan f x
X+

A) In|x+1]+C
B) 1n|x|+C
C) x+1)*+C

D) X’ +x+C
E) x+C

15. Haigute nHterpan I e dx:
A) l€3x+5 +C
3
B) 3¢ +C
C) &7 +C
D) Letsc
3

E) l e3x+5
3

16. Ykaxute popmyrny NHTErpMpoBaHns Mo YacTaM B HEONPeAEeNeHHOM UHTerpane:
A) judv = uv—Jvdu

B) judv = uv+Ivdu

C) Iudv = uv+Ivdv

D) Iudv = Ivdu

E) judv =—uv+ Jvdu

17. Hangute nHTerpan I(x+sin %}dx:

2

A) X dcost4cC
2 2
)CZ X

B) —-cos=+C
2 2

C) x2+cos§+C

2
D) X f2cosi+C
2 2
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E) 2x+cos x

18. Hangute nHterpan .fx—ﬂdx:
X

A) x+In|x|+C
B) ln|x|+C
C) x+1)*+C

2

D) %+ln|x|+C
E) x+C

19. Hanaute nHTerpan jsin2 xdx :
A) E—lsinZ)chC
2 4
B) f—lsin2x+C
2 2
C) £+lsin2x+C
2 4
D) £—1c052x+C
2 4

E) E—lsin)HrC
2 4

20. Hangute nHTerpan Icos%dx:
A) 4sin§+ C

B) LsinX+C
47 4
C) cosx+C
D) sin™+C
4
E) sinx+C
21. Hangute uHterpan | sin 3xsin xdx
A) lsin2x—lsin4x+C
4 8
B) isin3x—sin4x+C
1 . 1 .
C) —sin2x+—sindx+C
4 8

D) 4sin2x —8sin4x+ C
E) 4sin3x—sinx+ C

22. Hampgute uHterpan [ sin 2xcosSxdx:
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1 1
A) ——cos7x+—cos3x+ C
14 6

1 1
B) ——cos7x——cos3x+C
14 6

C) —14cos7x+6¢cos3x+C
1

D)——sin7x+lsin3x+C

14 6
E) —2cos2x+5sinS5x+C
23. HaiguTe unTerpan [sin? xdx:
A)lx—lsin2x+C

2 4

1 |
B) —x+—sin2x+C

2 2
C)%x—sin2x+C

|

D)x+Zsm2x+C

1 1
E) —x——cos2x+C
2 4

24. Hangute nHTerpan jcos2 xdx:
A) lx+lsin2x+C
2 4
1 |
B) —x——sin2x+C
2 2
1 1
C) —x——cos2x+C
2 4

D) x+isi112x+C

E) %x—sin2x+C

d.
25. C nomoLlpbto yHMBEpCanbHON NOACTAHOBKN | = tgg HavauTe nHTerpan j _x
sin x
X
A) Injtg —|+ C
2
B) ln‘sin x‘ +C
X
C)ltg—-|+C
8 2
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m—mc@§+c

E) Infr| + C

26. Hangute nHterpan jsin3 xdx

1
A) 30083 x—cosx+C

B) 3cos® x+cosx+C

4

|
C) —sin” x+C
4

3

1 :
D) —cos” x—sinx+C

1 )
E) gcos3x+smx+C

5 S5dx
27. Hangwnte uHterpan |

A) 51n\x+ﬁ\+c
B) Shnjx|+ C

(nj%mh+Jﬂ+C
D) %m\x+\/§\+c

E) 1n\x+d§\+c

28. Hangute uHterpan |

A)%mpx+j+c

B) 6]11‘2x+5‘ +C
C) 31n‘2x+5‘ +C

D) gln‘x+ \/5‘ +C
E) 6(2x+5)> +C

y dx
29. Hangute uHterpan |

1
A) - c
) 2(x+2)? i

x+42

3dx
2x+5

(x+2)3:
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30. Hangute uHTerpan j

(3x + 4)

A)-—1 ¢
33x 1 4)
B) 1 +c
3x+4
C) - L ¢
3x+4
o
Gx+4)?
3
E)@x;“ e

31. Ykaxute npoctenwyw p[pobb 3-ro TMNa j

dx x+4
7 3 dx:
Bx+7) 2x° +3x-2
A)I 25)C—+8dx
x“+2x+5
3x+2 x+4
B) J x2 +4x— 1 I 2x2+3x—2dx

_[ dx

Gx+7)°

DJ- 5x+8 ,J- 23x+2 dx
x2+2x+5 x“+4x-1

E) npoctenwen apobu 3-ro Tuna Het

32. Hangute nHTerpan j %:
A) In|x+1|—In|x+2|+C

B) In|(x + D(x+ 1|+ C

C) In|x+1|+In[x+2[+C

D) In|x+1—2In|x+2[+C

E) ln‘x+1‘—ln‘x+2‘

33. Haiigute unterpan | (x_;)lﬁ:

A) In|x—2/+In[3-x+C

42
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B) ln‘x—Z‘—]n‘x—?)HC
C) ]n‘x—2‘—1n‘3—x‘+C
D) 21n‘x—2‘-3]n‘3—x‘+€
E) 31n‘x—2‘+21n‘3—x‘+€

34. HanauTe nHTerpan j dx

A) m‘x+\/x2+9‘+c
x+\/x2+9‘+C
x—x? +9‘+C

D) 1n‘x+x2+9‘+C
E) In|x+3[+C

x> 49

B) 1 In
3

C) In

35. Hangute nHterpan j
3—x?

A) alrcsini +C

3
B) ln‘x+\/3—x2
C) iarcsinx+C
J3
D) In|x — /3 — x2

E)3 a;rccosi +C

J3

+C

+C

dx
36. Hangute nHterpan j

4x2 — 49

A)%lnx+ +C

B) arcsin% +C
C) %m‘ﬁ Vax? - 49‘ +C

D) %m‘x+4x2 —49‘ +C

Jax? —49
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2
E) nlx - Y =, ¢

37. Yxkaxute ¢opmyny TPUTOHOMETPUM, KOTopasi WCMONb3yeTcs MpU WHTErpupoBaHuu
npoun3BeaeHUn CUHYCOB N KOCUHYCOB:

A) sina-sinﬁz%cos(a—ﬁ)+%cos(a+,8)

B) sina-Cosﬂ:%sin(a—ﬂ)+%cos(a+ﬂ)
C) sina-cosﬂ:%cos(a—ﬂ)—%cos(a+ﬂ)
D) sina-smﬂ:%cos(a—ﬂ)—%cos(a+,8)
E) cosa-cosﬂ:%sin(a—ﬂ)—%sin(a+,8)

38. Ykaxute dpopmMyry TPUroHoMeTpun , KoTopasi UICNosib3yeTcs Npu BbIYUCIIEHUN UHTEerpana
jsin’" xcos” xdx , T4€ M U N-YeTHble HeoTpuLuaTenbHble Yucna:

) 1 —cos2x ) 1+ cos2x
A)sm“ x=———:,C08 x=——
2 2
) 1+cos2x ) 1—cos2x
B)ysm“" x=———;cos" x=——
2 2
: 1—cos2x 1+cos2x
C) smx—T,cosx——
D) Sinzle—cosx;C 2x:1+<;osx
) 1+sin2 1+ 2
E) sm2x2¥;0032x:¥

39. PauuoHansHasa apobb P(x):% rae R(x).0(x) MHOrouneHbl ¢ 4ENCTBUTENBHBLIMM
KoadhpuuUMeHTaMmM Ha3blBaeTCH NPaBUibHON, ECIN:

A) . CteneHb Yncnutens Gonblle CTENEHN 3HAaMeHaTeNs

B) CteneHb uncnutens pasHa CTeNeHn 3HaMmeHaTens

C) CteneHb YncnuTens MeHblle CTeneHn 3HaMeHaTens

D) CteneHb yucnutensa pasHa ABYM

E) CteneHb uncnutens pasHa Tpem

40. MNMopbIHTerpanbHasa yHKUUA _[ dx ABngaeTcA..:
(x- )(x— 4)

A) PaunoHanbHon yHKUnemn

B) UppaumoHanbHon yHKUmen

C) TpuroHomeTpuyeckon yHKUNEN

D) MoHOTOHHOW (byHKLMEN

E) JlnhenHon dyHKkumnen
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41. Yxaxute popmyny HbtotoHa-TleitbHnua, ecnn F(x) nepsoobpasHas dyHkummn f(x):

[/ @ydx = F(x)|;= F(b) - F(a)

[/ @ydx = Fx)|o= 1 b) - f(a)

'= F(a)~F(b)

C) [f()dx=F(x)

D) [f(@)dx = F()[i= F(a)+ F(b)

b
[ fGodx=F[,=Fa)+ Fb)+C

E) «

6
dx
42. Bolumcnute nHTerpan I :
1

x+3 .

A) 2
B) 2
C) 4
D) —4
E) 0

V4

4
43. Bblumcnute nHTerpan Isin4xdx:
0

1

B) 2
C) 2
|
D)

E) 0

2
44. Bolumcnute nHTerpan I(x2 -2x+ 3)dx :
1

A)

O w
N
O\‘wla N W w1

mo

45. Kakoe oTHOLUEHNe BEPHO:
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F)dx =~ f()d
A)! X)dx .[[ xX)ax

Sy = [ f(0)d
B)?[ X)dax }'; xX)ax

b b
[ f(x)dx=—[ f(x)dx
C) a a

b b
[ f(x)dx =] f(x)dx
D) a a

E) [/ (x)dx = F(x)|}= F(a)+ F(b)

dx

z
8
46. Bolumcnure nHTerpan I —
cos” 2x

0

1
47. Bbluncnurte nHterpan j xe“dx :
0

A)1
B) -1
C)o
D) 2¢
E) e

48. YkaxuTe oopMyry MHTErPUPOBAHMS MO YacTsM B ONpedeneHHOM MHTerpare :
b

A) J.udv = uvr; —j-vdu
b

B) Iudv = uv|i
b

C) Iudv = uv+j.vdu
b

D) Iudv = uv—ivdu
b

E) judv = uv|z +]ivdu

a
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49. Kakon n3 nHTerpanoB npeacrasngeT onpeaerneHHbl nHTerpan

J- xsin xdx; Ie‘dx; szdx; -(.ilf);z'

A) 'z[xzdx
1

0 . 2 s 0 dx
B) _([e dx; J‘x dx; J

1 7301+x2

C) Ixsin xdx;j‘xzdx

1

D) [e'd

0

0 2
I e'dx; Ixzdx
0

1

50. Ykaxunte popmyny HaxoxageHnsa nnowaam nnockon urypsl:

S = j. £(x)dx
A)

%]
]
=
=
&

L

%)
1l
~
=
S

%)
Il
\\
—~
3
S

m O
%]
I

f(x)dx+C

P
N
LRV N > R > R — > D

51. Mnowagpb durypsl, orpaHndeHHon nnHusammn y =0, x =2, y = x? paBHa:

2
9%)
I

o

oo w

I Il
S0 A Wl Wl

iy W
I

52. Bbluncnute nnowaab purypbl, orpaHUYeHHON NMHnaMn y=x"+1, y=0, x=0, x=2:

Ay 5214
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D) §=—
3
E) 5=
3

1
53. Mnowaapb durypbl, orpaHndeHHon NuHnsmmn y =0, x =1, x =4, y = T paBHa:
X

moom=
rLiatha tla tr
i
)

\9)

I
N —

54. Beluncnute nnowagb ourypbl, OrpaHU4EHHON NHMAMKU y=¢", y=0, x=0, x=1:

T
L
b
o
3
b
_‘
(0]
o |
a
o
E
)
=
vp
8
s
-
<
©
T
o
|
©
<)
I
b
L
(0]
I
I
(o]
h
a
b
I
Yy
n
<
h
<
Il
@,
=
=
‘<
O
><
O
><
k\

56. Bbluncnute nnowaab ourypbl, orpaHUY4eHHON IMHNAMU Y :l, y=0,x=2,x=1:
X

A S —ln2
B) s=
C)S:

1
D) S=In n>
E) s=2

57. Bblumcnute nnowaab purypbl, OrpaHUYEHHON NIMHUAMU Y = x4, y=0,x=1Lx=2:

A)S=6l
5
B)S=6E
5
C) $=32
D) § =15
E) S=1

58. Bblumcnute nnowwaab urypbl, OrpaHNYEHHON NIMHUAMUK Y = xz, y=2x:
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A)S=1-
3
B)S—2
3
C)Szlz
3
D) S=2
E) S=1

59. Bblumcnute nnowwagb urypbl, OrpaHNYEHHON JIMHUAMM y2 =2x ,y=0,x=2:

A)S=22
3
B) S=8
) s=1°
3
D) §=2
E) S=4

60. Hantn obbem Tena, o6pasoBaHHOro BpalleHMeM BOKpPYr ocu Oy ourypbl, OrpaHUY4eHHON

napabonon y=x>, ocblo Oy v npaMbiMA y=0, y=1

T
A) y:E

1
B) Vy :E
C)V,=xr
D) V,=%
E)K=%

61. Obbem Tena, obGpa3oBaHHOrO BpaLleHMEM BOKPYr ocu Ox ouUrypbl, OrpaHUYeHHOW

KpnBOM y = f(x), OCbio Ox U NPSAMbIMU x =a, x=b BblMUCNAETCSH No opmyrne:

A) V. = nj £ (x)dx
B)V;:ﬂjfuwk

C)V, = ﬂi f (x)dx
D) V, = (ke

) V.~ | £

49



MeToaunyeckmne pekomeHaaLMm No COCTaBNEHUIO rnoccapus
CocmasrnieHue enoccapusi — BUA CaMOCTOSATENbHOW paboTbl CTyAeHTa, Bbipaxatowencs B
noabope n cucremaTnsaumm TEPMUHOB, HEMOHATHBIX CMOB M BblpaXeHW, BCTpeYatoLwmxcs
Npu N3y4eHUN TEMbI.
[na coctaeneHus rnoccapua NO 3adaHHOM TEME HYXXHO HalTu MHOpMaumio C pasHbiX
NCTOYHUKOB (ceTb Internet, aHuuknoneaun, npakTnyeckne nocodbusi, yuebHaa nurtepartypa),
N3y4nTb €e N COCTaBUTb B PYKONMUCHOM BapuaHTe UM Nosib3ysiCb TEKCTOBLIM MPOLLECCOPOM.
O6Lwme TpeboBaHMs COCTaBEHUS rNoccapus

— Moccapum cocTonT M3 CNoB, COOTBETCTBYIOLLMX TEMATUKE 3a4aHus.

— MWcnonb3yemble cnoBa [OMKHbl  OblTb  MMEHaMW  CyLLECTBUTENbHbIMK B
NMEHUTENbHOM Naexe eaUHCTBEHHOro Yncna.

— [lonyckaeTcs NCnonb30BaHME MHOCTPAHHbLIX COB, ECNIN OHW NOAXOOAT TEME.

— He pgonyckatotca abbpeBumaTypbl, COKpaLLEHUS.

— Bce TekcTbl 4OMKHbI ObITb HanMcaHbl pa3bopunBo, xenaTenbHO oTneYaTaHsbl.

Mpumep rnoccapues no gucumnnvHe «BBegeHne B maTteMaTU4eCKUM aHanNm3»

Fnoccapun 1 HeonpepeneHHbIN MHTErpan

MoHATHe

OnpegeneHve

[NepsoobpasHoli Ons
yHKyuuU f(x) Ha
HEeKOmMopPOM MHOXecmee

HasbiBaeTca  dyHKuma  F(x), koTopas  saBNseTcH
andpdepeHumpyemMon n anga Kotopon ansa nwboro xexX
BbINOMHAETCA paBeHCTBO

X F'(x)= f(x) vim dF (x) = F'(x) - dx
HeonpedenéHHbim Ha3blBaeTCA MHOXECTBO BCeX MnepBoObpasHbIX
UHmMezapasiom ans pyHkumn f (x)
UHmeepupyemou HasblBaeTcsa  QyHKUMA, AN KoTopon Ha  [a,b]
Ha [a, b] cyliecTByeT nepBoobpasHas, a 3HauuT, n
HeonpeaenéHHbIN HTerpan
UHmeepuposaHuem HasblBaeTcA onepauus HaxoXxaeHus
HeonpeaenéHHoro nHrerpana
Ceolicmeo ecrm F'(x) = f(x), 70 [f(w)du=Fu)+C roe u=
UHeapuaHmMHocmu ’
$(x) - Npoun3BosibHas dYyHKUNSA, nmeroLias
HeNpepbIBHYHO NPON3BOAHYIO
HenocpedcmeeHHoe BbIMOSIHAETCA C nomollblo Tabnuuy, npeobpasoBaHus
UHMezapuposaHue noAablHTEerpanbHbIX BblpaXXeHWH, CBOWNCTB
HeonpeAeneHHoro nHrerpana
Memod nodHeceHusi Mo0 | OCHOBbIBaETCS Ha CBOWCTBE MHBapMaHTHOCTK

3Hak OugbghepeHyuana

HeonpeaeneHHoOro MHTerpana: ecnw
F'(x)=f(x), 0] f(u)du=Fu)+C

Ymobbl nodHecmu oo
3HaK dugbgpepeHyuana

HY)XXHO 3anmMcaTtb nog 3HakoMm guddepeHumnana
ee nepBoobpasHyto

YHKUUKO
Memo0d 3ameHsbI 3aKn4YaeTcs BO BBEAEHUM HOBOW NEPEMEHHOM C LeNbo
rnepemeHHou nonyyYyeHmss TabnMYHOro WHTErpana WwnuM MHTerpana,
CBOAMMOIO K TabnMM4YHbIM
UHmezpuposaHue BblAENIEHMEM TMOSIHOrO KBagpata W3 KBagpaTHOro
8blpakeHud, TPEXYNeHa 1 BBeAEHMEM 3aMeHbl NepeMeHHOoMn
codepxxauux

KeadpamHbil MpEXYeH

b
X+2— =1 vHTerpanbl cBOOATCA K Tabnn4yHbIM UNKN K
a

Bonee NpocTbIM
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Memod uHmeezpuposaHusi

[udv=uv —[vdu

1o yacmsm
Luknuyeckoe NPUMEHSIS dopMyny WHTErpupoBaHUs MO YacTam
UHMezpuposaHue AoCcTaTovHOE YUCrOo pa3 (HO He MeHee OBYX), NnoryyaroT

B MpaBOM YacTU paBeHCTBA MHTerpasn, aHanornyHbIn
WHTerpany B neson Yyactu paBeHcTBa. Pelwas
NOSTlyYEHHblIE  YpPaBHEHUS OTHOCUTESIbHO MCKOMOTO,
nony4yarT AaHHbIA MHTerpan

lpocmedlwue npaBunbHblE paunoHarnbHble Apobu Buaa

pauyuoHaribHble dpobu |,
I, Il u IV munos

() _A
(x—a)’
(II)%,(kZZ,keN)
(x—a)
Mx+ N
(2 S (D= p® —4g<0)
X"+ px+q
Mx+ N

L (k=2,D=p*-4¢g<0

(V) (x2 + px + q)k

roe A, a, M, N, p, g — gencreuteneHble Ynucna

Anezopumm
UHMe2pupos8aHusi
pauyuoHarnbHbIx Opobel

1) ecnu gpobb HenpasubHas, TO, pa3aenue YNCIUTENb
Ha 3HaMeHaTenb, HY)XHO OTAENUTb Leny 4YacTb U
NpaBuUIbHYO paLMoHanbHyo Apobb;

2) B NpaBUIlbHOW pauMOHanbHOW Apobu 3HamMeHaTeslb
HY>KHO PasfioXuTb HA MHOXUTENW;

3) npaBumbHYO pauuoHanbHy Apobb NpeacTaBuTb B
BMOE CYyMMbl MPOCTENLLMX paLMOHanbHbIX 4poben;

4) npouHTerpupoBaTtb LUemnbid MHOIOYNEH W CyMMy
NPOCTENLLMX paLMoHanbHbIX apoben

L] T

WHmeepuposarue ax+b \nm ax +b \n, ax+b
uppayuoHasbHbIX R B e A= —=17);
d)yHKuUlj cxX + CX + cxX +
p=HOK (n,,n,,..,n,)
,ﬂuqbcpgpeHuuaanb/M Ha3biBaeTca BblpaxeHue rae x" (a+bx" )P, m,n, p, -
UHOMOM .
pauMoHanbHble Yncna; a, b — gencTeuTenbHble Yncna
MHumeepuposaHue BblpaXkaloTcsl 4Yepe3 aneMeHTapHble dyHKUMM B
ouppepeHyuanbHbIX cnegyroLmnx Tpéx crnyvasx:
6uHomo8
l. p— L;e_.me( a+bx" = r|);
m+1 +bx" =17,
2, — yenoe :
n q — 3Hamenamenn(p)
m+1 a+bx" =t9x",
3. + p | — yeroe
n g — 3HaMmeHaTesb( p)
MHmeepuposaHue BCerga MoXeT OblTb BbIMNOMHEHO C MOMOLLIbIO
MPU2OHOMEMPUYECKUX | YHUBEPCANbHON TPUTOHOMETPUYECKOW MOACTaHOBKM
yHKyuUU
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X 2
tg—=t, x=2arctgt, dx= 5 dt|=
2 14¢
, 2t 1-¢ 2t
sinx = —, COsSx= —, tgx= -
1+¢ 1+¢~ 1=t~

Mmoccapun 2
Pasgen 1. HeonpeaeneHHbIn nHTerpan

o [lNepBooGpa3Has yHKUMa oT 3apgaHHon dyHKuumn f(x) - dyHkuma F(x),
npounssogHasi kotopon pasHa f(x), unn auddepeHumnan kotopon paseH f(x)dx, T.e.
F'(x) = f(x) dF(x) = f(x)dx.

o HeonpepeneHHbIn uHTerpan yHkumnm f(x) - COBOKYNHOCTbL BCEX NEPBOOOPAa3HbIX,
T.e. BblpaxeHue Buga F(x) + C, rae F(x) - nepBoobpasHas dyHkumm f(x), C -
noctosiHHas BennumHa: Jf(x)dx = F(x) + C.

Pasgen 2. OnpegeneHHbl nHTerpan
0 OnpepeneHHbin wuHTerpan ¢¢yHkuum f(x) - umcno, paBHoe nnowaan
KPVBOJIMHENHOW Tpaneunn, orpaHuyeHHon HenpepbiBHOM kpuBon y = f(x) (f(x) > 0 Ha
oTpeske [a,b]), ocbto OX 1 npsimbiMK X = @, X = b.
o OCHOBHbIe CBOMCTBa onpeaerieHHOro nHTerpana:

[[reods=-" (o

[ feodx=0;

[0 gndx =[xt [ gy
chf (x)dx = cJ.jf(x)dx;
[[reods = fde+ [ oo

€CInn UHTepBarn MHTerpupoBaHus [a,b] pas3dut Ha yacTu [a,c] u [c,b].
Pasgen 3. HecobcTBeHHbIN MHTerpansl 1-ro n 2-ro poga
0 HecobcTBeHHbIN MHTErpan no 6eCKOHeYHOMY NMPOMEXYTKY UHTEerpupoBaHus -
onpeaeneHHbIn MHTerpan, y KoToporo XoTsa 6bl 0anH 13 npeaenoB 6eCKOHEYEH.
0 HecobcTBeHHbIN MHTErpan cCXoAuTCA, eCrM CyLLECTBYET KOHEYHbIV Npeaen:

[ f(x)dx = b]im Iff(x)dx.

MeToaunyeckmne pekomeHAaUuM No NOAroToBKe K 3K3aMeHy

[oTOBUTBCA K 3K3aMeHy HeobxoouMmo nocnefoBaTesfibHO, C YY4ETOM KOHTPOJSIbHbIX
BOMpocoB, pa3paboTaHHbIX Begywmm npenogasatenem kadeapbl. CHavana cnegyet
onpefenuTb MeCTO KaX[doro KOHTPOSbHOro BOMpocCa B COOTBETCTBYHLIEM pasgene Tembl
y4yebHON nporpammbl, a 3aTeM BHUMATESIbHO MpOYUTaTb U OCMbLICIIUTb PEKOMEHOOBAHHbIE
Hay4Hble paboTbl, COOTBETCTBYKOLUME pasfernbl PEKOMEHOOBaHHbIX y4ebHuKkoB. lMpu aTom
nonesHo genatb XoTA Obl CaMble KpaTKMe BbIMUCKM U 3aMeTku. PaboTy Hag TeMOW MOXHO
cyMTaTb 3aBEpPLUEHHOMN, €CN Bbl CMOXETE OTBETUTb Ha BCE KOHTPOJSIbHbIE BOMPOCH! U AaTb
onpegernieHne rnoHATUI Mo n3ydaemMomn Teme.

Onsa obecnevyeHna nMOMHOTbI OTBETA Ha KOHTPOSibHbIE BOMPOCHI W Ny9YLIEro
3arMoMMHaHUA TeopeTU4EeCcKoro martepuana pekoMmeHOyeTcsl COCTaBNnATb NraH OoTBeTa Ha
KOHTPOJSIbHbIA BOMPOC. OTO NO3BOSIUT CIKOHOMUTL BPEMS 4SSt NOArOTOBKN HEMOCPELCTBEHHO
nepen 9K3ameHOM 3a cyeT obpalleHus He K nuTepaTtype, a K CBOUM 3anucsiM.
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Mpn nogrotoBke HEOHXOAMMO BbIABNATL Hanbornee CNoXHble BONPOCHI, C TEM, YTOObI
obcyauTb NX € npenogasaTeneM Ha NekUMaX U KOHCYNbTaumsX.

Henb3a orpaHmMumBaTtb MOArOTOBKY K 3K3aMeHY MPOCTbIM MOBTOPEHWEM W3YYEHHOro
mMaTtepuana. Heobxogumo yrnybuTb U paclwmputb paHee NpuobpeTeHHble 3HaHUS 3a CYeT
HOBbIX UOEWN U MOSIOXEHUN.
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