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MeToguyeckue YKa3aHua gnsa o6yqarou.w|xc;| no OCBOEHUIO ANCLUMNITUHDI

Mpuctynaa K u3yyvyeHuo y4ebHOM OMCUMNNWHBI, Npexae Bcero obyyarolmecs OOSMKHbI
O3HaKOMUTbCA C y4ebHOM nporpamMmMon AUCUUNIUHBI. ONEKTPOHHbIA BapuaHT paboyen
nporpaMmmbl pa3mMeLLéH Ha canTte B BIY.

3HaHMe OCHOBHbIX MOSOXEHUN, OTPaAXXEHHbIX B paboyelt nporpaMMe OUCLMMIUHBLI, MOMOXET
oby4aoLLMMCs OPUEHTMPOBATLCS B M3y4aeMOM Kypce, OCO3HaBaTb MECTO U POoJib M3yvaeMoW
AVCUMNIMHBbI B MOAroTOBKe Oyayllero negarora, CTpOMTb CBOK paboTy B COOTBETCTBMM C
TpeboBaHMAMM, 3aN0KEHHLIMU B NporpaMme.

OCHOBHbIMM  (hOpMaMK  KOHTAKTHOM paboTbl MO AUCUMMNIIMHE SBASIOTCA NEKunM U
NpaKkTU4eckne 3aHsTUs, MOoCeLleHne KOTOpbIX 0bsi3aTenbHO AN BCEeX CTYAEHTOB (Kpome
CTyOEHTOB, 0OyYatoLMXCst N0 UHANBUAYANbHOMY MraHy).

B xoge neKUMOHHbIX 3aHATUA HEeOoOXOAMMO KPUTUYECKM OCMbICNMBaTL Npeanaraemblii
maTepuarn, 3agaBaTb BOMPOCbI Kak YTOYHSIOLErO XapakTepa, MoMorawume YsCHUTb
oTAenbHblE U3naraemMble NMOMOXEHUS, Tak U BONPOCHI NPOAYKTUBHOMO TuMa, HanpaBlieHHble
Ha pacluMpeHue u yrinybneHue cBeaeHuii No n3y4yaemor Teme, Ha BblSIBNIEHWE HEAOCTAaTO4YHO
OCBELLIEHHbIX BONPOCOB, CrnabblXx MECT B apryMeHTauun v T.1.

Ha npaktnyeckux 3aHATUAX HEOOXOOMMO aKTUBHO y4acTBOBaTb B pelleHuu npegraraembixX
3afay, HauynHasa yxe C 3Tana aHanusa ycroBmsa M noucka nytenm peweHusi. CTyaeHTy,
BbI3BAHHOMY [N pelleHna 3ajayn K Jocke, criegyeT noapobHO KOMMEHTMpoBaTb XO[4
pelweHna 3agayn, a CTanbHbIM CTy4eHTaM — BbIMOMHATL OCHOBHbIE 3Tamnbl pPeLleHnd
npegnoXeHHoOW 3agavm CaMOCTOATENBHO, HO MPU 3TOM KOHTPONUPYS XO4 PeLUeHUs Ha JOCKe.
B xome noArotoBKM K MPakTUYECKUM 3aHATMAM HeobXoOUMO U3Yy4uTb B COOTBETCTBUM C
BOMpocaMn AN NOBTOPEHUS KOHCMNEKTbl NIeKUU, OCHOBHYK NUTepaTypy, O3HaKOMUTBLCA C
AOononHuTenbHon nutepatypon. Kpome Toro, criegyeT nNOBTOPUTL Martepuan nekuun,
OTBETUTb Ha KOHTPOSIbHbIE BOMPOCHI, U3y4nuTb OOpasubl pelleHus 3agad, BbINOSIHUTb
ynpaxxHeHus (ecnn Takne NnpenycMOTPEHbI).

Mpn nogrotoBke K MPOMEXYTOYHOM aTTecTtaumm HeobxoaMmo MOBTOPUTb MPOMAEHHbLIN
mMaTepuan B COOTBETCTBUM C Yy4ebGHOM nporpammon, MpPUMMEpPHbIM MEPEYHEM BOMPOCOB,
BbIHOCSALLUXCH Ha dk3amMeH. PekomeHayeTcs MCnonb3oBaTh KOHCNEKTbI NEKUNA U MCTOYHUKN,
nepeyncrnieHHble B CMMcKe nuTepaTypbl B paboyen nporpamme OUCUMMIAMHBI, a Takke
pecypcbl 3NEeKTPOHHO-6MBNMoTEYHbIX cucteM. Heobxoammo obpatntb ocoboe BHUMaHME Ha
TeMbl Y4EOHbIX 3aHATMIA, NPOMNYLLEHHbLIX NO pasHbIM NpuynHam. MNpyM HEOBXOAMMOCTN MOXHO
0bpaTnTbCAa 3a KOHCYNbTaUMeNn N METOOUYECKOW MOMOLLLIO K MpenofaBaTenio.

MeToguyeckue MaTepuanbl AnA o6yqa|ou.mxc;| Mo OCBOEHUI TeopeTnvdeCKunx
BONMNpPOCOB ANCLUUIMIJINHDbI

Ne Tema PaccmatpurBaemMbie BONpOChI

BeeneHve B aHanus MHoxecTBa. [lencreutenbHble ynucna. OyHKuus.
MocnepoBatenbHocTW. MNpeaen dyHKuMnN. HenpepbIBHOCTb
dyHKumn. MNMpounssogHas dyHkumn. duddepeHumnan oyHKUnn.
®DYHKLMN HECKOITbKNX NEPEMEHHbIX.

HeonpeneneHHbin lMepBoobpasHas yHKUMS 1 HeonpeaeneHHbIN NHTerparn.
NHTerpan OcHOBHble CBOWCTBa HeonpeaeneHHoro uHTerpana. Tabnuua
OCHOBHbIX MHTerpanoB. HenocpenCTBEHHOE UHTErPUPOBaHME.
2 MeToabl MHTErpupoBaHus. 3ameHa NnepemMeHHOMN.
WHTerpnpoBaHune no Yactam. VIHTerpupoBaHue paumoHanbHbIX
dyHKUMN. VIHTerpupoBaHue NpoCTENLLINX nppaumoHasibHbIX U
TpaHCUEHOEHTHbIX PYHKLNN.

OnpegeneHHbin 3apaun, npuBoaALLME K MOHATUIO ONPedenieHHOro NHTerpana.
3 | uHTerpan OnpepneneHve onpeneneHHoro HTerpana.
OCHOBHblE CBOMCTBA ONpPeAeneHHOro nHrerpana. Teopema o




cpegHeMm.
MHTerpan c nepeMeHHbIM BEPXHUM MpeaerioMm U ero CBOMUCTBa.
BbiuncneHne onpegeneHHoro nHterpana. ®opmyna HetoToHa —
INlenbHuua 1 ee npuMeHeHWe ONs BblYMCIEHNS onpeaeneHHoro
WHTerpana. 3ameHa nepeMeHHON B onpeaeneHHoOM nHTerpane.
MHTerpnpoBaHme no 4Yactam.

MeToabl NpMGAMXKEHHOIO BbIYMCNEHNS OnpeaeneHHoro
nHTerpana. eomeTpunyeckme n MexaHuyeckme NPUNoXeHUs
onpegeneHHoro nHrerpana.

HecobcTBEHHbIE HecobcTBeHHbIE MHTerpanbl 1-ro n 2-ro poga ¢ 6eCKoHeYHbIMK
4 | WHTErpansl 1-ron 2- | npegenamm u OT HEOrPaAHNYEHHbIX PYHKLNIA, onpeaeneHns, nx
ro poga OCHOBHbIE CBOMCTBA. YCMNOBMUSA CXOOMMOCTMN HECOBCTBEHHbIX

MHTErpasnos " cnocobbl UCcCcrneaoBaHNa CXOOUMOCTM.

Mpu nogrotoBke K 0MepegHOMY NTIEKLIMOHHOMY 3aHATUIO He06X0ANMO:

1.Paso6paTb MaTtepumarn, nanarasIMncAa Ha npeabiaywiemMm nekKUMoHHOM 3aHATUKU, Npnu 3TOM
BblOeNnTbL Hambonee BaXXHYHO 4aCTb WU3JIOKEHHOro martepuana (OCHOBHbIe onpegeneHna un

dopmynbl).
2.BblgennTtb OCHOBHbIE COOTHOLLUEHUS (hOpMYIibl U onpeaeneHns.

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

4.CpaBHI/ITb NEKUMOHHbIN mMatepuman C aHalnorm4HbiM MaTtepumasioMm, WU3INOXeHHbIM B
nnTepartype, nonbiTatbCA CaMOCTOATEJIbHO HaMTU OTBET Ha BO3HUKLUME npun noaroToBke
BOMpPOCHI.

5./cnonb3ys nutepatypy, 03HaKOMUTLCSI C MaTepuarnom, U3NoXXeHne KOTOPOoro nraHupyeTcs
Ha NPeACTOosILLEN NEeKLUN.

6.0npenenntb Hanbonee TpyaHYO ANs BaWero NoOHMMaHWs YacTb Matepuarna u nonbiTaTbcs
cchopMynMpoBaTb OCHOBHbIE BOMPOCHI MO 3TOM YacTu.

MeToaunyeckue matepuanbl Ans odbyyarowmxcs No NOAroToBKe K NPakTU4YECKUM
3aHATUAM
CopgepxaHue pgucumnnunHel «BBegeHne B mMaTeMaTU4eckKMn aHanmsy» npencTaBneHo
crnegyrowumMm pasgenamu:

1. BBegeHue B aHanms

2. HeonpegeneHHbIn nHTerpan

3. OnpegeneHHbIn nHTerpan

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

[pn NoAroToBKE K MPaKTUYECKMM 3aHATUAM HEOBXOANMO:

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

2.YTOYHUTb 0611acTb NPUMEHMMOCTM OCHOBHbIX QOPMYI 1 onpeaeneHni.

3.MpuUNoXunTbe MakCMMyM YCUIUIA AN CAMOCTOATENTbHOMO BbINONTHEHUS AOMALUHEro 3agaHuns.
4.CchopmynupoBaTb BOMPOCHI, BO3HUKLLME MPU BbIMONIHEHUN AOMALUHETO 3afaHus.
5.NogobpaTe uWHTEpecHble Ha Baw B3rNs4 npuMepbl U 3agadnm  (cuTyauun) Ang
PaCCMOTPEHUS UX HA NPEeACTOSALEM CEMUHAPCKOM 3aHATUMN.

6.BbinonHnTL gOMalLHee 3agaHue, UCNOoNb3yst MeTodbl, OTIMYHbIE OT TeX, KoTopblie Obinn
N3NOXeHbl NpenogaBaTenieM Ha nekumax (ceMmHapax). CpaBHUTb NOMyYEHHbIE pe3ynbTaTbl.




TemaTtuka pedeparoB/goknagoB/acce, MeToau4YeCKMe peKoMeHaauum no BbIMOSIHEHUIO
KOHTPOJIbHbIX U KypCOBbIX paboT, MHble MaTepuansbl

MeToaunyeckne pekomeHAaUum No BbINOSTHEHUIO KOHTPOJSbHbIX paboT

KoHTponbHble paboTbl moryT 6patbcs u3 yyebHoro nocobus: ConogosHukosa E.H.,
LWapunos B.Y. MatemaTuka: yyebHoe nocobue no opraHM3aumm camocCTOSTENbHOW paboThl
CTYOEHTOB  OYHOM M 3a04HOM  GopM  OBydYeHWss  HanpaBneHust  MOLArOTOBKMU
«MawwuHocTpoeHue», npodunb  «TexHonorun, obopygoBaHMe W aBToMaTU3auUUA
MaLUMHOCTPOUTENbHBLIX Npon3BoacTB». — bopucornebek: b® ®IrEOY BIMO «BopoHexckui
rocygapctBeHHbI yHuBepcutet», 2015. — 100 c.

KoHTponbHble paboTbl no gucumnnumHe «BBegoeHne B MaTeMaTM4YeCKUn aHanma»»
OOIMKHbl  ObITb  BbLINOMHEHbI B COOTBETCTBMM C BapuMaHTOM, KOTOpPbIM coBnagaeT cC
nopsaKoBbIM HOMEPOM baMuUnnn CTyaeHTa B rpyrnnoBOM CrUCKE.

B paHHbIX MeToAMYecKMX MaTtepuanax paccmaTpuBalTCA TeMbl B 0O6beme pabouyen
nporpaMmmbl MO AucuuninHe «BBegeHne B MatemaTUYeckur aHanusy, M0o3BOondALLne
CaMOCTOATENbHO  OCBOUTb HEOOXOAUMbIA TEOPEeTUYECKUM  MaTepuan W BbINOMHUTL
KOHTPOSbHble 3agjaHus. B coOoTBETCTBMM C  3TUM  Kaxabll  pasgen  Coaepxut
paccMaTtpmBaeMble BOMNPOChl, MO3BOMSOLNE N3YYUTb OCHOBHOM TEOpPETUYECKUI MaTepuarn, u
BOMPOCHLI ANl caMonpoBepkn. Llenb nocnegHnx — nomoudb CTygeHTam npu NOBTOPEHUU U
3akpenneHun matepuana. o Bcem Temam npuBeaeHbl NOAPOOHblE pPeELUEeHUst TUMOBbIX
npUMEpPOB UM 3aday, YTO AOSMKHO cnocobcTBoBaTh NyylwleMy MOHUMAHUIO W YCBOEHUIO
npegmeTa.

1.BBEOEHUE B AHAIIN3
1.1.MHoxecTBa. [lencTBUTENbHbIE YMCNa.
1.2 ®yHKumA.
1.3 lNocnepoBaTenbHOCTMW.
1.4 MNpegen yHKUMN.
1.5 HenpepbIiBHOCTb OYHKLWMN.
1.6 MNpowussogHas oyHKUUN.
1.7dndbdepeHuman yHKUMN.
1.8 ®OYHKLUNN HECKONBbKUX NEPEMEHHbIX.

Bonpochbl ans camonpoBepKu

1. MpuBeaguTe NpUMepbI PasfMYHbIX MHOXECTB, COBNagatoLLmMX MHOXECTB.

2. Kakne yncnoBblie MHOXECTBa Ha3bIBaOTCA MPOMEXYTKaMmn?

3. N3 oTpeska [a; b] yaganeH nutepsan (a; b). YTto octanocb?

4. YTo HasbiBaeTca abCOMOTHOW BENNUYMHON Yncna?

5. lanTe onpegeneHne npegena nepemMeHHOM BenuyuHbl. [lepedncnute cBOMCTBaA
npeaenos.

6. MpounTtante 3sanuch: lim f(X) =b. Oante onpepenenve npenena dyHKUMM B

TOuKe.

7. YTO HasbiBaeTCs npupalieHMeM He3aBUCUMOW MEepPeMEHHON W npupalleHunem
PYHKUNN?

8. MNpuBegunTte Nnpnmepbl 6ECKOHEYHO MarbiX 1 6E€CKOHEYHO BONbLUNX BESTUYUH.

9. Kakvne (pyHKUMM Ha3bIBaOTCSA 3KBMBANEHTHLIMU BECKOHEYHO ManbiMn?

10. NanTe onpeneneHve HenpepbiBHONW OYHKUMU. KakMmu cBOMCTBaMW Ha OTpeske

1
oHa obnagaet? OnpeagenuTe MHTEpBarbl HENPEPLIBHOCTU OYHKLMN f(x): T

11. JanTe onpegeneHvne npeaena oyHKUnn Ha 6eckoHevyHoCTU. OBBACHUTE OCHOBHOM

o0
METOZ[ pacKpbITUs HeonpeaeneHHoCcTn — .
o0



12. CchopmynupymnTe 1 3anuumTe nepebii 1 BTOPOW 3aMmevaTernbHble npeaensi.

13. Kak HanTX MrHOBEHHYH CKOPOCTb NPAMOSIMHENHOrO HEPAaBHOMEPHOTO ABUMXEHNA?

14.Kak BblMMCNUTb YrIOBOM KOIMULMEHT KacaTesllbHON K KPUBOW B JAHHOMW TOYKe?

15.410 xapaktepusyeT CKOPOCTb W3MEHEeHUA (PYHKUMU OTHOCUTENBbHO WU3MEHEHUS
aprymeHTa? [lante onpegeneHue npoMsBoaHON.

16.Kakaa yHKUMA HasbiBaeTCca AndepeHuMpyeMon B TOYKe W Ha OTpeske?
CdopmynupyeTe 3aBUCUMOCTb MeXAy HENPepbIBHOCTBIO U AnddepeHumpyemMocTbio
YHKUMN.

17.13 kakmx onepauui cknagbiBaetca obuiee npaBuUno HaxXoXO4EHMS MPOM3BOLHON
AaHHON oyHKUMN? Kak BbIYMCIIUTL YacTHOE 3Ha4YeHne NPpoOn3BOAHON?

18. MOXXHO NX BbIMMCNNTL NPOU3BOAHYIO NHOOOM PYHKUMKM, NONb3YSACh OnpeaeneHnem
npon3BogHON?

19.TloBTOpPUTE ONpeaeneHne CroXHon yHKUMN. Kak HanTu ee Npon3BOAHYHO?

20. KakoB reoMeTpuyecknin CMbICl Npom3BoaHon? Kak reoMeTpudeckn onpenenntb
3HayeHue nNpoM3BOAHON B TOYKE?

21. B 4yem 3aknovaeTca MeXaHNUYECKUI CMbICI NPON3BOLHON?

22.410 HasbiBaeTCA NPOU3BOLHOM BTOPOro nopsiaka, M KakoB ee MeXaHUYecKumn
cMbICcn?

23. KakoBo MexaHu4eckoe UCTOSIKOBaHMe NpoM3BOAHOM BTOPOro nopsaka?

24.4T10 Ha3blBaeTCs NPON3BOAHON TPETLErO nopsaaka?

25. OyHKUMS y=Y(X) B TOUKE Xo ABaxabl auddepeHumpyema. bygeT nu y' HenpepbiBHa
B TOUKE Xo? Novemy?

26.MoxeT nu cyuwectBoBaTb BTopas npousBogHas f’(Xp), ecrnv He cyuwiecTByeT
nepsaa? [puBeguTte npumep yHKUUKM, Yy KOTopon cyulectByeT f(Xp), HO He cyllecTByeT
’(Xo).

27.4710 HasbiBaeTca aguddepeHumnanom OyHKLUNKN, YEMY OH paBeH, kKak 06o3Ha4vaeTcq
N KaKOB €ro reoMeTpuyeckuin CMbICn?

28.Kak MOXHO OOBACHUTb, YTO MPU ManbIX 3HA4YeHUsIX AX npupawieHve QyHKUMK
npubnmxKeHHo paBHO ee auddepeHumnany? YTo BblpakaeT reomMeTpuyeckn dopmyrna
Ayzdy?

29.lMoBTOpUTE OnpeneneHnsa BospacTatowen n yboisatowen dyHkumi. KakoBbl 3HaKu
npypaLwleHMn aprymeHTa u (pyHKUMM B WMHTepBanax Bo3pacTaHus U ybbiBaHuA? B yem
3akniovaeTca NpusHak Bo3pacTtaHus 1 yobiBaHNSA OYHKLUMN?

30.B uyem 3akniovaeTcss HeOBXOAMMbLIN M AOO0CTATOYHbLIN MNPU3HaK 3SKCTpeMyma?
Mepeuncnnte nopsgok onepauuni O OTbICKAHWMS MakCUMymMa M MUHUMYMa YHKLMA C
NOMOLLbIO NEPBON NPOU3BOLHON.

31. Kak OTbICKMBaOT 3KCTPEMYMbI (PYHKLMIA C NMOMOLLbIO BTOPOM MPOU3BOAHON?

32.B yem pasHuMua Mexay HaxoXAeHMeM MakCUMyMa U MUHUMYMa QYHKUAN U
HaxoXxgeHneM ee HabornbLIEero 1 HaMMeHbLIEro 3Ha4YeHNN?

33.Kak onpegenseTca BbINyKNOCTb M BOrTHYTOCTb (OYHKLUN?

34.4710 HasbiBaeTCs To4koM nepernba u KakoBbl HEOOXOAMMbBIAN N OOCTATOYHbIN
NpU3HaKn ee CyLLeCTBOBaHNA?

Pa36op TMNOBOro BapmaHTa KOHTPOJIbHOU paboTbl No pasaeny BeBeaeHue B aHanus

3apaHve 1. Haitu audbcbepeHuman dyHKUMM Y, i Y = In(sm xj.
X

PeweHue:

Bocnonb3yemcst cBOMCTBOM norapmdma 4acTHOro ans ynpowieHms opmyrbi:
y = In(sin x)—Inx.

Wcnonbsyem cpopmyny dy =y’ -dx.



, 1 ,. v 1 cosx 1 1
y'=——(sinx) —=="""—==ctgx——;
SN X X sinx X X

dy = (ctgx - 1)dx.
X

3agaHua 2- 3. Vicnonbays npasuna n dopMyrbl anddepeHLmMpoBaHns, HanTuU NPON3BOAHbIE
dyHKUMIA:

1) f(X) =5+x*+x%+3x> +sin x+cos x + 2tgx —3ctgx +log, x+3In X ;
x? -1
x? +1
3) f(x)= xsinx;

2) T(x)=

4)foo:xmc@x—%ma+x5.

PeweHue.
1) f'(x)=(5+x> +3x* +sin x+cos X + 2tgx —3ctgx +log,, x+3In x)’ =
= (5)'+(x®)"+(3x*)"+(sin x)" + (cos x) + (2tgx)’ — (3ctgx)’ + (log, X)' +(3In x)' =

= 3x? +6X+C0s X —sin X + 22 +— 32 +llog2 e+§;
cos® X sin®x X X
2) £/(x) = (X* -D'(x* +D - (x* -D(x* +1)" _2x(x* +1) - (x* -1)-2x _
(x? +1)? (x* +1)
_ 2P +2x—2x3+2x . Ax
(x? +1)° (x?+1)%°

3) f'(x)=(xsinx)" = (x)"sin X+ x(sin X)" =1-sin X+ X-C0OS X = SiN X+ X-COS X ;

(1+x?) =

4) f'(x):(x-arctgx)’—(lln(lJr xz))’=(x)’arctgx+x(arctgx)’—£ 1 >
2 2 1+Xx

B 2X
1+x%  2(1+x?)
3agaHue 4. Bolumcnutb npegensl pyHKUnN

. 5x% +1
a) lim

x>0 7X> + 2X +3
PeweHue. Tpexpe Bcero, nNpoBepumM, NPUMEHUMbI NN K AaHHOWM AOpobu Teopembl O
npegenax, Unnu Mbl UMeeM Aeno C HeonpedeneHHocTblo. [Ons aToro Havgem npegens

yucnuTens n 3HameHaTens apobu. OyHKUMK 5x2 +1 1 7X° +2X+ 3 SBNsOTCS BECKOHEUHO

6onbymn. Moatomy, lim (5X2 +1): oo, lim (7X5 + 2X+3): 0.
X—>0 X—>00

= 1-arctgx + = arctgx .

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

[nsa packpblTUs 3TON HeonpeaeneHHoCTM U WUCMONb30BaHUM TeopeMbl O npegene
OTHOLUEHUS OBYX (byHKUMIA BblAENVMM B YUCNUTENe M B 3HAMeHaTene X B cTaplien ans
4yuCnUTENs U 3HaMeHaTens CTeneHn B Ka4eCTBe COMHOXUTENS U COKpaTUM ApoOb.



X5£ 5 N 1) 5 N 1
2 w3 U5 w3 U5
mn—é?—iL—:{f}:ﬁm g = lim XS 20
x>0 7x° +2x+3 (o0 x»wxik++j g 2, 30T
x* x° x* X

OTtBerT. 0.

2
6) lim X°+14x-32

x>2 x% —6x+8
0
PelueHune. [N packpbITUsi HeomnpeaeneHHOCTM {6} B 9TOM Crnyyae, HYXHO PasfoXWTb

YyncnumTenb N 3HaMeHaTellb Ha MHOXXUTEJTN U COKPaTUTb ,El,p06b Ha OBLUNIN MHOXUTENb.

_ x?+14x-32 (0] . (x—2)x+16) . x+16 2+16
lim =<—¢=1IIm = lim = =-0.
x>2 x2_6x+8 (0] xo2(x=2)x-4) x>2x-4 2-4
Oteer. -9.

X% 4+14x-32
B) lim

x>1 x2 _6X+8
PeweHue. [ns BblMUCNEHUS OAHHOro npegena noacraBUM 3HaveHue X=-1 B (PYHKUMIO,
CTOsLLYI0 nof 3HakoM npegena. MNonyyum,
"mXZMMwez_@D?u¢Q4ysz_—%_ 2
x>1 x2—6x+8 (-1 -6-(-1)+8 15 '

OTBerT. -3.

Vx2 +1-1

2

r lim
x—0 X

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

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

X +1-1 {o} ) % 1
lim ————={=1=1Iim = lim ==,
x>0 x° 0) x-0 xz(\/x2 +1+1) X—>°x2( x2+1+1) 2
OtBeT. —.
2
. sinkx
a) lim .
x>0 X

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

sin A

nepsbIn 3amevarensHbii npegen: lim —— =1,
A—0
. sinkx 0 . ksinkx
lim =<{—%=1]im =k-1=Kk.
x—0 X 0 x—0 kX

OTtBerT. k



: X
e) lim(1—x)tg = .

x—1 2
PeweHue. [1ns packpbiTusi HeonpeaeneHHoCTy {O-oo} B 3TOM Crlyyae, HyXKHO Npou3seaeHue
npeobpa3oBaTh B YaCTHOE, TO €CTb HeornpeaeneHHOCTb {O - oo} CBECTW K HeonpeaeneHHoCTH

o) ™ {2}

Iim(l—x)tg%:{o-oo}:Iim(l—x)Sin2 :{sin%:l,npux:l}:lim 1-x :{9}:

X—1 X—1 X X—1 7IX 0
COS— COS—
2 2
=x-1 ) — i - ) -
:{y 0 1}:Ilm —y:hm y = lim —y.
y—>0,x=y+ y%ocos;[(yﬂ) y_)ocos(;[y+72[j yéo—sinZy

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

T
Ha —. [Monyyaem,

_ﬁy
lim #:lzg_
0 Zeinty 7
2 2 2
2
OTtBeT. —.
T
o (x=1Yf
X) Hantm lim| —= | .
x—o\ X+1

PeweHne. [na packpblTus HeonpeneneHHoCcTU {100} B OTOM cCrly4yae, HY)XHO BblOENUTb

X
BTOPOI 3ameyaTtenbHbIn npeaen: lim (1+—] =e.

X—>0 X
2
X -2 2X
1\ _ _2 ¥ lim —="
P R PO | Y R Y | P el g7,
x—ol X +1 X—00 X+1 X—300 X+1 X—>00 LH
-2
OTBerT. e_z.

1
3) lim (3x —5)x—2.
X—2
PeweHue. ﬂ,]‘lﬂ pacKkpblTA HeonpeaeneHHoOCTn {100} B 3TOM CcCliyqae, HYXHO BbIOEJINTb

1
BTOpOW 3ameydaTenbHbIV Npeaern: (1+ 0{)} =e.

lim
a—0



| 1 y=X 2 i 5 1 | 13
xTz(SX 52 L(_ y+2,y—>0} = y'To(3(Y+ )-5)y = y'TO(1+3y)y3 =
Orteer. €°.

1
m)XILr?/ 2(3x—5)x_2

5
PeweHue. TlogctaBuMm 3HaYeHue XZE B (byHKLI,I/II-O, CToAllYyHO noa4 3HaKoOM npejera.

Mony4nm,
1 — 2
lim (3x—5)x—2 (3 ——5j/ (5) _
X—5/2 2 4
OTBeT.ﬁ.
4

Mpumepbl KOHTPONbLHOU paboThbl No pasaeny BBegeHue B aHanus

BapuaHT 1
3apaua 1. Haittn aucbdpeperuman dy. y =1In (ex+ x/ezx—l) +arcsine”.

X2

241-3x*

3agaua 3. Haritu nponssogHyo Y = Intg(x/2) — x/sin x.

3agava 2. Hantu nponsBogHyto. y =

3agava 4. Boluncnutb npegensl yHKUNA

. 1+cos3x . x? —3x+3-1
a). lim ————. 6). lim - :
x>7 sin? 7x x—1 sin zx
BapuaHT 2

In|x| 1. x°
In——

1+x> 2 1+Xx°

V1+x2 -1
—

4x+1 1 arcig X +1 4x+1
16x> +8x +3 \/_ J2 o

3agava 4. Beluncnutb npegens QyHKUNA

3apgayva 1. Hantn gudpdeperuman dy .y =

3apgava 2. Hantn nponsBogHylo. Y = arctg

3apgava 3. Hantn nponsBogHylo. y =

. . 2
. sin7x—sin3x 3% 8 _gx
a). lim =27 ). lim =
X—271 eX _ e47r x—1 tg;zx
BapuaHTt 3

3apaua 1. Haittn aucbcpepenuman dy . y = In (X + \/l+ NG )— \/l+ NG arctg x.

3agava 2. Hantn NnpousBOgHY0. Y =X+ 1 1e —In(1+€).
+



3apaya 3. Hantu npounssoaHyto. Yy = In®(1+ cos x)
3agava 4. Boluncnutb npegensl QyHKUNA

2
. 2¥-16 _ 1- 24X
a). im ———. 6). lim :
>4 sinzxe o xe2 2(\/2x—\/3x2 —5x+2)
BapuaHT 4
3agava 1. Haittu audbcbepenuman dy. Y = In (0052 X + 1+ cos® x).
1 cos®20x
3 2. Han . =ctg(cos5) —————.
agada anTu npoussBoaHylo. Yy =ctg(cosb) 20 Sin40x

+9x% +24x +12,

3agada 3. Hantu npomsBogHyto. Yy = 2arcsin
3x+4

3agava 4. Boluncnutb npegensl yHKUNA

. C0S3X —COoSX o 3x—
a). lim . 6). lim Ux -1

X—7T thZX xalﬁ/;—l-

2. HEOMPEOENEHHbLIA UHTEPAN
2.1. HeonpepeneHHbIn nHTerpan.
2.1.1. NepBoobpasHagd. lNoHATNEe HeonpeaeneHHOro nHTerpana.
2.1.2. ConcTBa HEOMNPEOENEHHOIO NHTErpana.
2.1.3. Tabnuua oCHOBHbIX HeEOoNpeaeneHHbIX MHTErpanos.
2.2. OCHOBHble MeTObl UHTErPUPOBAHUS.
2.2.1. MeToq HenocpeACTBEHHOIO MHTErPUPOBAHUA.
2.2.2. MeTog vHTErpupoBaHNA NOACTAHOBKOWN.
2.2.3. MeToq UHTErpMpoBaHus rNo YacTsMm.
2.3. IHTerpupoBaHue paumoHarnbHbiX YHKLWNA.
2.3.1. NoHATHe 0 paumoHarbHbIX YHKUNSAX.
2.3.2. IHTerpmpoBaHme paunoHanbHbIX Apoben.
2.4. NHTerpmpoBaHne TPUroHOMETPUYECKNX GOYHKLIUIA.
2.4.1. YHuBepcanbHasa TpUroHoMeTpuyeckasa nogcTtaHoOBKa.

2.4.2. IHTerpansl Tuna ISinm X-C0s" XdX .

2.4.3. V\cnonb3oBaHne TPUroHOMETPUYECKNX Npeobpas3oBaHnii.
2.5. IHTerpmpoBaHue nppaumnoHanbHbIX OYHKLNNA.

2.5.1. KBagpaTu4iHble nppaumoHanbHOCTH.

2.5.2. TpuroHomeTpuyeckasi NogCTaHOBKA.

2.5.3. NHTerpupoBaHue anddepeHumansHoro buHoma.
2.6. «bepywmecsa» n «HebepyLumeca» nHTerpansbl.

Bonpochkl ansa camonpoBepku
1. YT0 AABNSieTCS OCHOBHOW 3aayvyen MHTErpasibHOro NCYUCEHNS?
2. Kakas gyHKumns HasbiBaeTca nepBoobpasHomn Ans 3a4aHHON YHKUUN?

3. 3anuwwuTe nepeoobpasHble Ana dyHKuwit: 3, 4x*, COSX, ;

y 5 y y
. Kakas 13 aByx dyHkumin 5x* unn X° +4 asnsietcs nepeoo6pasHoi 4nis Apyron?
. MepBooGpasHas onpenensieTcs HEOAHO3HAYHO. Kak 3TO HYy)KHO MOHUMaTL?

g1 A~

10



6. YUTo HasblBaeTcH HeonpeaeneHHbIM UHTerpanom?
7. Yem oTnmyaeTca HeonpeaeneHHbl NHTerpan ot nepBoodpasHon PyHKLUMN?

8. Kak Ha3blBalOTCS BCE ArIeMeHTbl paBeHCTBa I f(x)dx=F(x)+c?

9. Yewmy paBHbl NponsBogHasa n guddepeHumnan HeonpeaeneHHoro nHtTerpana?
10. Yemy paBeH vHTErpan ot anddepeHumana HEKOTOPon yHKLMN?

11. Kak gokasaTtb CnpaBedsIMBOCTb Kaxaon qoopMyIibl MIHTErpupoBaHnA?

12. Yto Takoe umHTerparnbHble KpvBble? Kak OHW pacrnornioxXeHbl ApYr OTHOCUTESbHO
Apyra? MoryT nu oHun nepecekaTbca?
13. Kak pacnonoxeHbl kacaTteribHble K WHTerparnbHbIM KPUBbIM B TOYKaX, UMEIOLLNX

OQHY 1 Ty Xe abcumnccy?

Tabnuua 1. Tabsnuuya OCHOBHbLIX UHMeE2pasios

1. jo-dx:c;

2. Il-dx:x+c;

n+1

R ¢
3. jx dx_n+1

+c (n#-1);

4, Id—):(zln|x|+c (x#0);

5. Iexdx =e*“+c¢;

6. _[sinxdx=—cosx+c;

X

7. jaxdx:a—+c (0<a=1);

8. J.cos Xdx =sinx+c;

d
o ey

=arcsin X+c;

Ina
dx
10. =—Ctgx +C; 11. =tgx+cC; 12. =arcsin — +c
Ism X J Icoszx J I,/a _x2
dx 1
13. —=In‘x+\/x2+k‘+c; =arctg+c; | 15. =_arctg—+c;
I,/X2+ 2 J J’x2+a2 a ga
16. I =—In X“a . ¢
x? —a? X+a
(a=0)
MHpamBuayanbHble 3agaHua
Mpumep 2.1
dx
Bbluncnutb nHTerpan _[—
sin“ xcos“ x

PeweHue.

WMHTerpan He TabnuyHbIi, NoaToMy npeobpasyem ero. Tak kak 1=sin® X+cos’ X , To
WHTEerpan MOXHO 3anucaTh B criefyloleM Buae:

J' dx
sin? xcos?

X SIN”~ XCOS™ X

sin? X + cos? x 1 1
—J' — - dx:j —+——— X
cos® x sin?x

MpumeHssa CBOMCTBO HeEONPeaEeNneHHOro MHTerpana, 3agaBaeMoe paBeHCTBOM
[If 0+ 900bx=[ f(x)dx= [ g(x)dx,, nonyumm:

I

dx

1 1
VY dx = I 2
COS™ X SINn" X COS

dx
+j_2.
X sin” X

Monyunnu aBa TabnuyHbix MHTerpana. o popmynam Haxogum:

dx

J.SII’]

2.1.MpumenHsaa wmeToA

UHTerpanbl

X C0S? X J.cos X J.sinzx

HenocpeaACcTBeHHOro

11

=tgx —ctgx +C .

UHTEerpnpoBaHus,

BbIYUCIINTDb



1 j16d_xx4; j Xlg-XSX 3 I_SX +3x% — _ I_ZX +4x _1dx;
5. j)(i(;—J):ldx; IBX :3:(1 i 7. J'coszadx; 8. IZXede;
9. J'(sing—cosg}zdx; 10. j%dx; 11. J‘@dx,

5x* +1 _ 4>
12. | o0 13 [er [1+coszxjdx’ 14, j4x[3+ﬁ]dx,

1 1 1 1 1 X2 +2
15. || =—-——=1dx; 16. ||—+—+— dx; 17. dx;
([Fps oG =15
1 1 1
18. + dx; 19. dx
'[[1/4 )(2 X2 +3] J.[X —25 1l)(z +5]
x? V14+x2 —1-x2 . 5 X
20. dx; 21. dx; 22. |sin®—=dx;
J‘Xz +1 'f V1— X J. 2
23. jctgzxdx; 24. J'l_s# dx; 25. _[3 2ctg Xd
sin” x cos? X
Mpumep 2.2

BblumcnnTb nHTErpan j arctgxdx .

PeweHue.
[Monoxum u = arctgx, dv =dx .

Torga du = (arctgx)'dx = ax 5
1+X

(30ecb B Ka4ecTBe V MOXHO B3ATb Nobyto n3 nepsoobpasHbix Buga x + C, rae C —
Npoun3BosibHas NOCTosiHHasA. Basto v = x, T.e. C=0).

Mo dopmyne ( _[udv = uv—jvdu ) meewm:
dx

Iarctgx dx _ x arctgx _Iz 1+ X2
u dv v u v du

d(x +1) 1 )
= Xarctgx — — —_xarctx——ln1+x +C
g 2-[ 1+x? g 2 ( )

2.2. C nomowb0 MeToaa nHTerpnpoBaHusa no 4Yactdam BbIYUCIINTb UHTErpanbi

1. I\/az—xzdx; 2. Ie&dx; 3. Iarit/g_\/;dx; 4, Jcos(lnx)jx;
X

5. jln(x2+2>ix; 6. Ilnzxdx; 7. I(x2+1 cos xdx ; 8. Jexsingdx;

9. jezx cos3xdx;  10. je sin xdx ; 11. j XX - 12, I XX
cos? x sin? x’
13. Ixzexdx; 14. _[x sin xdx; 15. J.x2 cos xdx; 16. Ix+1)cos3xdx;
17. jxsin xdx ; 18. Ixcosxdx; 19. Ixze_;dx; 20. Ixse’xdx;
21. Ixesxdx; 22. jxe’xdx; 23. J.In(\/m+\/1+ x)jx;
24. _[(4x3 +6X—7)In xdx; 25. _[(xz +3x + 2)In xdx

12



Mpumep 2.3

Bblumncnnte nHTerpan J. 1dx.
e*+1

PeweHue.
dt

Monaraem t=€", Xx=Int.Orcioga dx=(Int)'dt=—.

CnepoBaTtensHo,

J-e _1dX=It_1~dt—J.2t (t+1) _ J- J-E=2J.d(t+l) I——Zln(1+t) INt+C
e’ +1 t+1 t (t+Dt t+1 t+1

Bosspau.lamb K nepemeHHon X, OKOHYaTeJ1IbHO MNMoJslty4yaeMm:

X

[5- dx 2In(l+e*)—x+C.
e* +1

2.3. anIMeHFIFI MeTO,D, noaACTaHOBKU, BbIYMUCIIUTb UHTerparnbl

_ N 5x-6
I2 3x IE</_+1 > J\/?+1dx’ + j\/1 3X
\/F+1 sin X ) oS 3X -
j ° J‘1+3cosx - J‘3+sin3x X

8. Icos xsmxdx, 9. J.sm xcos xdx:;  10. Ie‘mx sin xdx ;

3,2 . sinx . e\/; . earctgx .
11. J.e x“dx; 12. J'e cosxdx; 13. Ide, 14. J.1+x2 dx;
—tgx . COSX . smx _ _
15. je 9 sec? xdx;  16. Ism » dx: 17. -[cos dx; 18. Jm
1
19. [FE1 g Vieinxg . o0 [x23/x¢ —sdx; 21, j\/ed% 22, j?’ ox.

100
2. ja;&)dx;
+ X

edx cos\/_
24, Jﬁ’ 25, j

3. ONPEQENEHHBIA MHTEIMPAN
3.1. OnpeneneHHbINn UHTErpan kak npeaesnt HTerpansHOM CyMMbl.
3.2. [eomeTpUYeCcKUn N MU3NYECKUN CMbICIT ONpeaesnieHHoro nHrerpana.
3.3. Popmyna HbtoToHa-J1lenbHumua.
3.4. OCHOBHbIE CBOWCTBA ONpeaeneHHoro nHTerpana.
3.5. BbluncneHna onpegeneHHoro nHTerpana.
3.5.1. ®opmyna HetoToHa-JlenbHuua.
3.5.2. VInTerpnpoBaHne NogCTaHOBKON.
3.5.3. VIHTerpmnpoBaHme no 4Yactsam.
3.5.4. NHTerpmpoBaHue YeTHbIX N HEYETHbIX PYHKLMIA B CUMMETPUYHBLIX Npeaenax.
3.6. HecobcTBEHHbIE MHTErpansl.
3.6.1HTEerpan Cc 6GEeCKOHEYHbIM MNPOMEXYTKOM WHTErpupoBaHust (HECOBCTBEHHbIV
nHTerpan | poga).
3.6.2. iHTerpan ot pa3pbIBHOM OyHKUUKN (HECOBCTBEHHBINM MHTerpan |l poaa).
3.7. NpunoxeHus onpegeneHHoro nHTerpana
3.7.1. 'eomeTpuyeckue 1 omsnyeckme NpUNoXeHNa onpeaerneHHoro nHTerpana.
3.7.1.1. CxeMbl NPUMEHEHUS ONpeaeneHHoro nHTerpana.
3.7.1.2. BblumcrneHuve nnowagen nrnockux uryp.

13



3.7.1.3. BblumcneHune gyrm nnockon KpuBOW.

3.7.1.4. BbluncneHne ob6bemoB Ten.

3.7.1.5. BblumcrnieHve nnowagm noBepxHOCTU BpaLLeHus.

3.7.1.6. MexaHn4yeckue NpuoXXeHna onpeaenieHHoro nHTerpana.
3.7.2. MpnbnuxeHHoe BblYUCIEHME ONPEaENEHHOro NHTerpana.

3.7.2.1. dopmyna NnpsiMOYrosibHUKOB.

3.7.2.2. dopmyna Tpaneumn.

3.7.2.3. ®opmyna napabon (CumncoHa).

Bonpocbl ana camonpoBepku
1. YT0 Takoe onpeaeneHHbIn nHTerpan?

. Kak Ha3bIiBaloTCAa BCe anieMeHTbl B 3anncu I f(X)jX?
a

2

3. Ot yero 3aBucut npupatieHue F(b)—F(a)?

4. CdopmMynmpynTe OCHOBHbIE CBOWUCTBA ONpeaesieHHOro nHrerpana.

5. B 4éM 3aKno4aeTcsi reoOMeTpPUYECKMIA CMbICI ONpeaeneHHoro nHrerpana?

6. MoxeT nu nnowagb KpUBOMUHEMHOW Tpaneuun ObiTb paBHa oOTpuuaTenbHOM
BeNU4YnHe, Hynto? OTeeT obocHynTe.

7. MpuBegute npumepbl PUNYECKUX U TEXHUYECKUX 3a4a4y, KOTOpble MOXHO peLunTb
C NOMOLLbIO ONpeaeneHHoro nHTerpana.

MHauBuayanbHble 3aaaHus
Mpumep 3.1

Bbluncnutb nHTErpan jsin xdx

a
PeweHue.
Tak kak ogHoW M3 nepBoobGpasHbix Ana dyHkumm T (X) =sin X aBnsetcs yHKUUS
F(x) =—cos x, To, NnpumeHsasn popmyny HetoToHa-JlenbHuua, nonyyaem:
b
[sinxdx = —cosx |  =cosa-cosb.

3.1. Bbl4MCNUTb UHTErpanbl

1. j2(3x2—1)jx; 2, f(\/;—xz)ix; 3. J.s\/ld%;
0 0 0 /14 X

a

1 2 0 4 2
4 J- dxz; 5 J-4 X dx; 6. J- 3x +3x2 +1Ix;
0l+Xx o 1+X «  1+X

4

7. jz(x2+xi4jdx; 8. jl o ; 9. '[zx(3—x)jx;
0 0

4—x?
1
V.4 3z o
10. I sin2xdx ; 11. j Xsin xdx ; 12. Ilnxdx;
0 27 0
dx 0 B3
13. | ——; 14. jlnzxdx; 15. I arctgxdx ;
-1 x? +2x+2

16. J' xe’xzdx; 17. '[x vJa?—x%dx; 18. d
-1

0 2+cosx

14



4 1 1
19. L; 20. J‘ idx; 21. r‘/“—xdx;
01+\/; 0\/;+1 o V1-X

4

22. 23. J'zsin XC0s2 xdx : 24. J.Zcosxsinzxdx;
0 0

dx
01+/2x+1 "
b odx
oe*+1

Mpumep 3.2
HaiTu nnowans durypbl, orpaHuyeHHoin nuHmsamn f (X) =1—-x* n y = 0.

PeweHue.

MoXHO cuuTaTb, 4TO 3Ta durypa orpaHudeHa ocbio Ox, rpadukom dyHKLMK

f (X) =1—Xx* v npsimbimun x = -1, x=1 (puc. 2).

0
-, \

Puc. 2

25.

b
Moatomy no gopmyne S =_[ f (x)dx eé nnowanb pasHa:

3 1

s =[x x-%

3.2. Bbluucnutb nnowaau uryp, orpaHuyYeHHbIX JIMHUAMU

-1

1. y=4-x*,y=0; 2. y*=2p, x=h; 3. y=Inx, x=e, y=0;
4. y=x*, y=2-x*; 5. y=x* y=1; 6. y=cos’x-sin’x, y:O,x:O,x=%;

7. y=|{+1, y=0,x=-2,x=1; 8. y=sinx, y=x*-zx;
. T . T T T
9. y=arcsin2x, x=0,y=——; 10. y=sin2x, y=1x=—,rge —<xX<—;
y y 2 y y > a 4 >

11. x*—y* =1, x=2; 12. xy=4, x=4,y=4,x=0,y=0;
13. y:x21 y:\/;; 14. y:‘xz_l" y=0,X=—2,X=2;

15. y=x*-2x+2, x=-1,x=2 n otpeskom [-1,2]ocu ox;

1

16. y=-x*+4, y=0; 17.y==, y=0,x=1Lx=3;

X
18. y=2sinx, y=0, x=0mn x:%; 19. x—-y-1=0, x=-4,x=-2,y=0;

20. y=—x>-1, x=1,x=4,x=0; 21. y=x"-6x, x=0;
22. y=x*, y=4,y=9x=0; 23. y=x’, y=2x;

15



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

Mpumep 3.3
Haitv anuvny oy nonyky6uyeckoi napabonbl Y = x*'? ot x=0 fo x=5.

PeweHue.
[aHHasa kpuBas cummeTpudHa oTHocuTenbHo ocn Ox. Hangem anuHy BepxHen BETBU

kpuBoit. MpoussBogHas dyHkummM Y =X>'? paBHa y’:gx“z. Mo dopmyne OnuHbLI Oyru

b
nnockon kpueon (L :J' 1+ f"2(x)dx ) nonyunm:

3/2
L= J1/1+y’2(xdx L/1+%dx_—(l —j |§:§

27

3.3 BbluncnuTb AnNUHy Ayru KpMBOW
3

1. y:XE oT X=0p0 X=4;
2. y=x?-1, oTceyeHHom ocbto OX;

3. y:%[e’*’weaj or X=0po Xx=a:

4. y=Incosx ot X=0 go x=

ovlél

oo|;]'\’

5. y=Insinx ot X—E JO X=

x? 1
6. y=——-=Inx oT Xx=1 00 x=e;
y 4 2 a

7. yzzg(Z—x)3 oT x=-1[0 x=2;
8. y=x?ot1 X=0 pgo x=2;

9. x=e'sint, y=e'cost, Osts%;

10. y=Insinx ot x=2 ox:z;
y 3 A 2
11. vy [ jx\/_ ( j‘{/_ Mexay Toukamu nepecedeHns ¢ ocbio OX.

2
12. y=X7 or X=0 po x=1;
T
13. y=1-Incosx ot x=0 go x=€;
t3
14. x=§—t, y=t*+2 oT t=0 go t=3;
15. x=e'cost, y=e'sint oT t=0 go t=Inxr;
16. x=8sint+6cost, y=6sint—8cost ot t=0 go t:%;

17. x=9ft-sint), y=9(1-cost)

16



18.

19.

20.

21.

22.
23.
24.

25.

3
y=x? oT x=0 go x=4;

al ¥ =
yzz(ea+e aJ or x=0 go x=a;

y=Incosx ot x=0 go x:%;

y—X—z—lInx oT XxX=1p00 Xx=¢€;
4 2 ’

y? :g(Z—X)3 oT x=-1[0 Xx=2;

y=x*>0oT x=0 g0 x=2;
x=e'-sint, y=e'cost, Osts%;
y=Insinx oT x=2 Jo x=2

3 2

Mpumep3.4

2 2

y

y . X
HanTtn o6bém Tena, obpasoBaHHOro BpalleHnem annunca —2+b—2 =1 Bokpyr ocu Ox.

PeweHue.
Tak KaK anamMnc CUMMETPUYEH OTHOCUTESIbHO OCEN KoopaMHaT, TO AOCTAaTOYHO HaWUTH

a

b

NonoBMHY nckomoro obbeéma. Mo bopmyne obvéma Ten BpaileHus (V = ﬂj yZ(x)dx ) umeem:
a

1y =7ziy2(x)o|x:7zi|o2 X dx:ﬂszdx—”ﬁixzdx:
2 0 0 az 0 a2 0

2.3
- 7zb2x—7zb X
3a’

i

7Zb2

3a’ 3

a® 2

== mab?,

CnepoBaTenbHo, %V =§7zab2, otkyma V =gzzab2. Ecnn a=b=R, To annunc asnseTcs

OKPYXHOCTbIO. Torga o6bEM Tena BpalleHUs OKPY>XHOCTU BOKPYr ocn Ox ecTb wap, 06bEM

4

koToporo V = gﬂR‘Q’.

3.5.

Bbluucnutb 00BLEMBLI Ten,

OrpaHu4eHHOW NUHUAMMU, BOKPYr YKa3aHHOW NMPSMOW

© © N Ok DR

y>=2px, x=h Bokpyr ocu OX;

y=4—x* y=0, x=0, rae x>0 Bokpyr ocu OX;
y=4—x* y=0, x=0, rge x>0 Bokpyr ocn Oy;
y=x2, y=+/x BoKpyr ocu OX;

y=e*, x=0, x=1, y=0 Bokpyr ocu OXx;

y=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;

10. y=x3, y=1, x=0 Bokpyr ocn Oy
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11. y=x—-x* ,y=0 Bokpyr npsmon y=0;
12. y=x—-x* ,y=0 Bokpyr npsimMont x=0;
13. y=x-x* ,y=0 BOKpyr npamoin x=2;
14. y=x—-x* ,y=0 BOKpYr NpsiMon X =-2;

15. y=x-x* ,y=0 BOKpyr npamoi y=-1;

16. y=x-x> ,y=0 BOKpyr npsmMoit y=2;

17. y=Inx, y=0, x=e BoOkpyr npsimon y=0;
18. y=Inx, y=0, x=e BOKpyr npsmoii x=0;
19. y=Inx, y=0, x=e BOKpyr npamon y=-1,
20. y=Inx, y=0, x=e BOKpyr npsmoii x=1;
21. y=Inx, y=0, Xx=e€ BOKpYr NpAMoi x=—1;
22. y=Inx, y=0, x=e BOKpyr npsamon y =1;
23. y=sinx, y=0, 0<x<7 Bokpyr npsmon y=0;
24. y=sinx, y=0, 0<X<7 BOKPYr NpsMoi x=0;
25. y=sinx, y=0, 0< X<z BOKPYr NPMON X =27

4. HECOBCTBEHHbIE UHTEIPAJIbI 1-TO U 2-TO POAA

4.1. HecobcTBeHHble MHTerpanbl 1-ro n 2-ro poga ¢ 6eckoHeYHbIMU npegenaMmm u ot
HeorpaHnYeHHbIX PYHKUUIK, onpeaesieHns, nX OCHOBHblE CBOMCTBA.

4.2. YcnoBusi CXOOUMOCTU HECOOCTBEHHbIX WHTErpanoB WM crnocobbl mccrnegoBaHus
CXOOMMOCTN.

Bonpocbl ana camonpoBepku
1. lante onpegeneHne HecobCTBEHHOro WHTerpana nepeBoro poga (uUHTerpana, y
KoToporo oauvH wunu oba npegena WHTErpMpoBaHuMst OECKOHEYHbI), yKaXuTe ero
reomMeTpU4eCcKnii CMbICIT.
2. NPV peLLeHnn Kaknux 3agay UCnornb3yrTcss HeCOBCTBEHHbIE UHTErpanbl?
3. MNpuBeauTe NpuMepbl CXOOALWEroca U pacxogsLeroca MHTerpanoB NepBoro poaa.
4. B kakom cwmbicrie cnegyeT MOHUMMaTb pacnpocTpaHeHne dopmynbl HblOTOHa-
JlenbHuua Ha cny4an HecOBCTBEHHbIX MHTErpanoB ¢ 6eCKoHeYHbIMU Npeaenammn?
—+00
5. Mpwn Kaknx 3Ha4YeHUsIX K CXOQUTCA uHTerpan j —’?
1 X
6. Jante onpegeneHve HeCcobCTBEHHOro WHTErpana BTOPOro poga (MHTerpana oT
HeorpaHM4YeHHON YHKLNN).
7. YKaxuTe reomMeTpuyeckMin CMbICl HECOBCTBEHHOrO WHTEerpana BTOPOro poga B
cnydae, Korga nogblHTerpanbHas yHKUNA HeoTpuuaTtenbHa.
8. MNpuBeauTe NpMMepbl CXOOALWEroca N pacxogsaLweroca MHTerpanos BTOPOro poaa.
9. Kak Bbluucnsietcss nHterpan ot dyHkumm f(x), HeorpaHMYeHHON B KOHEYHOM 4ucne
ToYek oTpeska [a; b.

Mpumep 4.
® dx
MNcecnepoBatb Ha CXOAMMOCTb I >
S 1+x
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PeweHue.
Mo onpegeneHnio nmeem:

0 0
dx . dx T
= |lim = lim arctgx = I|m arctgO—arctgR) =0— =
_J;01+ X2 R_>7°°R1+ X2 R——o 9 | R~ ( 9 g ) (2) 2

TO €CTb UHTEerpasn CXxoaunTc4.

4. UccnepoBaTb Ha CXOAUMOCTb

1. .[Mexdx; 2. ijexzdx; 3. fw 4, jmarctgxdx;
0 0 1 0
“1+lnx, . _ ¢ fdx
5. J; ” dx; 6. IO sin xdx ; 7. Loxe dx; 8. LF,
9 J‘si 10 'l[lnde' 11 Illnzde' 12 J'thgde'
: Oﬂ, J ; ), ; 3| ;
odx © dx 2 dx
14. L—(X_S)Z, 15, L—Sr_xz ; 16. j P
d R . " arct : :
17. L X—:(; 18. J; e sinxdx ; 19..[l %dx, 20. J; W
Inxdx odx e dx
21.j1 vt 22.{m, 23[\/)(__ 24.j1 vt
25. jm ‘/_

MeToaunyeckue pekomMeHAaaLMm No HanucaHur pedepara

HanucaHue pedeparta sBnseTtcs

- ogHonm un3 dopm OOydYeHuss CTYOEHTOB, HarnpaBfieHHOW Ha oOpraHM3auumio U
NOBbILLEHME YPOBHSA CaMOCTOSATENBHOM paboTbl CTYAEHTOB;

- ofgHOM M3 OpPM Hay4yHOM paboTbl CTYAEHTOB, UENb KOTOPOW SABMsSieTCA
pacluMpeHne Hay4YHOro Kpyrosopa CTYAEeHTOB, O3HAKOMSIEHME C MEeTOAONOorMen Hayy4yHoro
noucka.

PedepaTt, kak cbopma obyyeHus CTygeHTOB, - 3TO KpaTkmin 0630p MakCUMarbHOro
Konun4yecTBa AOCTYMNHbIX Nybrvkauun no 3agaHHoON Teme, C AfeMeHTaMmn COnocTaBUTENBHOIO
aHanusa paHHbIX MatepuanoB U C NocreaywmMmn BbIBOgAMN.

Mpn npoBegeHuMn ob3opa OOMMKHA NPOBOAUTBCH WM UccregoBaTenbckaa paboTa, HO
obbeM ee oOrpaHuyYeH, TaK KakK aHanu3upylTCs yXe caenaHHble npeablaywmmm
nccnegoBaTtensaMn BbiBOObl U B CBA3M € HEGOMbWNM 06beMOM AaHHOW (POpMbl paboTbl.

lMpenogaBaTenb pekOMeHOYET nuTepaTypy, KOTopasi MOXeT BObiTb MCMonb3oBaHa Ans
HanucaHua pedeparTa.

Llenbto HanucaHunsa pedepaToB ABNAETCS:

— MNpuBUTME CTyAEHTaM HaBbIKOB Oubnuorpaduyeckoro noucka Heobxoaumomn
nutepaTypbl (Ha ByMaXkHbIX HOCUTENSX, B NIEKTPOHHOM BUAe);

— MpUBUTME CTYAEHTaM HaBbIKOB KOMMAKTHOrO U3IIOXEHUS MHEHUS1 aBTOPOB M CBOEro
CyXOeHus no BblbpaHHOMY BOMPOCY B NMMCbMEHHON hOpMeE, HAaYYHO rPaMOTHbIM S3bIKOM U B
XOpOLUEM CTUSE;
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— npuobpeTeHne HaBblka rPaAMOTHOMO OMOPMMEHNA CCbINIOK Ha WUCMONb3yeMble
NCTOYHWKM, NPaBUIbHOIO LUTUPOBAHNS aBTOPCKOrO TEKCTA;

— BbIIBfieHWe W pa3BuTMEe Yy CTydeHTa WHTepeca K onpedeneHHOW Hay4yHou U
npakTnyeckon  npobnematvke C Tem, 4YTOObl uccnegoBaHMe ee B JanbHenwem
NpoAoKanochk B NOArOTOBKE U HANMCaHUU KypCOBbIX M AUNNOMHOM paboTbl U AaNbHENLLINX
Hay4HbIX Tpydax.

OcHoBHble 3aga4yn cTygeHTa npu HanucaHun pedepara:

- C MakcuMMmarbHOW MOMHOTOW UCNONb30BaTb NUTepaTypy No BbibpaHHOM Teme (Kak
pekoMeHayeMyto, Tak U CaMOCTOATENbHO NoAobpaHHyo) Ans  npaBUbHOMO MOHWMAaHUSA
aBTOPCKOM NO3nLmK;

- BEpPHO (6e3 UckaxxeHnsa cMbicria) nepeaatb aBTOPCKYHO NO3MLUMIO B CBOeN paboTe;

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

TpebosaHusi kK co0ep)kaHUuro:

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

- HeOBXO0OUMO M3NOXUTb OCHOBHbIE acnekTbl NPOGeMbl He TOSNbKO rPaMOTHO, HO U B
COOTBETCTBUN C TOW UMW WNHOW NOTMKOM (XPOHOSOMMYECKOW, TEMaTUYECKON, CODLITUMHON Y
ap.)

- NPV U3NOXeHUM cnegyeT CrpynnupoBaTh Maen pasHbiX aBTOPOB MO OBOLLHOCTN TOYEK
3pEeHUs UNKN NO Hay4HbIM LLKONaM;

- pedepaT [OOMKEH 3akaHuMBaTbCs  MOABEOEHWEM  UTOroB  MpPOBEAEHHON
nccnegoBaTenbCckon paboThl: cogepXaTb KpaTKuM aHanm3-060CHOBaHME MPEUMYLLIECTB TOW
TOYKM 3peHus MO paccMaTpmMBaeMoMy BONPOCY, C KOTOpon Bbl connaapHsl.

MpumepHbIe TeMbl pedepaToB
no AucumnnuHe «BBegeHne B maTeMaTu4eCKUN aHanu3»

"eomeTpuyeckme NpUNoXeHnsa onpeaeneHHoro nHTerpana:
1. BblyucneHuve nnowagn niiockon urypbl
2. BbluncneHve gnuHbl gyrm NnOCKOW KpMBOM
3. BbluncneHuve nnowagn KpUBOSIMHENHOIO cekTopa
4. BbluncrneHme o6bemMoB
5. BbluMcneHuve nnowagn noBepxHOCTU BpaLLeHUs
dunanyeckne NpuUnoXxeHuss onpeneneHHoro nHTerpana:
6. BbluncneHne npongeHHoro nyTu
7. BbluncneHue paboTbl C NOMOLLBIO ONpeaenéHHOro nHTerpana
8. KoopauHaTbl LeHTpa TsKecTu
9. Ctatnyeckme MOMEHTbl OTHOCUTENIbHO KOOpPAWHATHBIX OCer MaTepuaribHOW
KpmnBom
YuncneHHoe nHTerpupoBaHue:
10.MeToa NpAMOYrofibHUKOB
11.MeTopg Tpaneunn
12.MeTtoa CumncoHa
13.MeTopg Naycca

TecTbl no gucuunnuHe «BBeaeHne B maTeMaTuyeckum aHanums»

Mpn camocToATENBHOM NOArOTOBKE K TECTUPOBAHUIO CTYAEHTY HEOBX0AMMO:

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

6) YeTKO BbISICHUTE BCE YCIOBUA TECTUPOBaAHMSA 3apaHee. Bbl 4OMKHBI 3HATb, CKOMbKO TECTOB
Bam 6ygeTt npegnoxeHo, CKONbKO BPEMEHN OTBOAMTCA Ha TECTUPOBAHME, KakoBa cuctema
OLIEeHKM pe3yrnbTaToB U T.A4.
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B) npuctynas kK pabote C TecTamu, BHMMAaTeNnbHO W [0 KOHUA MpOoYTUTE BOMPOC U
npegnaraemble BapMaHTbl OTBETOB. Bbibepute npaBunbHble (MX MOXET BbITb HECKONBKO). Ha
OTAENbHOM JNUCTKE OTBETOB BbINMWWUTE Uugpy Bomnpoca M OykBbl, COOTBETCTBYHOLUME
NpaBurbHbIM OTBETaM;

r) B npouecce peLleHns xenaTtenbHo NPUMEHSITb HECKONMbKO NOAXOAOB B peLUEeHMM 3afaHus.
OTO NO3BOMSET MakcUmaribHO MMBKO onepupoBaTb METOLAMU PeLLEHUS, HAXOAS KaXabln pa3s
ONTUMarbHbIA BapuaHT.

A) ecnn Bbl BCTpeTunu 4YpesBbl4aniHO TpyaHbIn Ansa Bac Bonpoc, He TpaTbTe MHOMO BpEMEHMU
Ha Hero. [NepexoauTe K opyrum Tectam. BepHutechb K TpyaHOMY BONPOCY B KOHLE.

€) 0b6s3aTenbHO OCTaBbTE BPEMS A1 NPOBEPKM OTBETOB, YTOOLI M30eXaTb MeXaHN4YeCKNX
OLINBOK.

TecTtbl 6epyTca n3 nocobus PsasaHoBa E.A., Wapunos B.Y. TecTOBbLIM KOHTPOMb 3HAHUIN MO
MaTemMaTtmyeckomy aHanmay (Yactb 2): yuebHoe nocobme no opraHm3aumm camocToATENbHOM
paboThbl CTYAEHTOB MO HanpasfieHuto noarotToskn «lMeparornyeckoe obpasoBaHue» nNpodunb
nogrotoBkn «MaTtematnyeckoe ob6pasoBaHue» - bopucornebek: OOy  BI1O
«Bbopucornebckuii rocyaapCcTBeHHbI negarorndecknin UHCTUTYT™, 2014, — 45 c., un.

Basa 3agaHun AnAa noAroToBKU K TECTUPOBaAHUIO MO AUCUUNIIMHE
«BBepgeHne B maTemaTnyeckmm aHanus»

Pa3pnen BBegeHune B aHanus

_ 1
1. Hantu obnactb onpeaenennsa oyHkumMm y = —2:
x —

A) (—0;2) U (2;0)
B) (—0;2)

C) (2;0)

D) (0;2)

E) (1:2)

2. Hantn obnactb onpeaeneHmst QyHKUNnN y = J=x:
A) (- o0;0]

B) [0,+oo)

C) (~o0,+o0)

D) x#0

E) (~10)

3. Hantn obnactb onpeaeneHns PyHKUMM y =+/x* +1:

A) (- oo;+0)

B) [-1+o0)

C) (—ooi1]
) [
)

)

1,+oo)

[
[-11]

m

4. Hantu obnactb onpegeneHnsa oyHKkumMm y = 2 !

A) (—0;-2)U(-2;2)U(2;+0)
B) x#2
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C) x#-2
D) (-2;2)
E) (— oo;—2]

5. PyHkums y = f(x) HasbiBaeTCs YeTHOM, ecnu:

6. PyHKumMsa y = f(X) Ha3bIBAETCA HEYETHOI, ECIIN:
A) f(=x)=—f(x)

B) f(—x)=f(x)

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

D) f(—x)=x*f(x)

E) f(x)=xf(—x)

7. Beluucnute npegen Eim(l+—) :
n

A) ¢’
B) e
C) 2
D) 2
E) 0

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

2
9. Beluucnute npegen Limgx;—ziﬂ:
X—0 X_

A) «©
B) 0
C)3
D) -3

3
E) —
) 2
x* -9
10. Bemuncnute npegen Lim— :
x>8 X° —3X
A) 3

B) 8
C) 2
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2
E) 0

11. Bbluncnure npegen Liry SI; 4x
X—> X

A) 2
B) 4
C) 1
D) -2
E) 0

2X° +x+1

12. Boluncnute npegen Lim 5
x>o  3X° -1

moow 2
N N p— N
W ouijloo NN W

2
13. Belumcnute npegen Limw:

X—>0 5_X2

A) -2
B) 2

2
C) =
)5

1
D) =
)5
E)

1-cosX

14. Belumucnute npegen Lim >

x—0 X

A) 0,5
B) «
C) 2,25
D) 0,2
E)1l

15 Bbluucnute npegen Liry@

X
A) 8
B) 2

1
C)g
D)0
E) ©
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16. Bbluncnurte npeaen Eim(1+3ij X
n—o0 n

A) e%
B) e
C) 2

1
E) e

17. Bbeluncnute npegen Liry sin 3xctg5x :
3
A) —
) 5
B) 3
C) 15

D) 0
E) 5

18. Bbluucnurte npegen Lim_3—X:
x=0 Sin X
A) 3

B) 0
C) 1

1
D) =
) 3
E)1l
2 f—
19. Belumcnute npegen Limw:

x—1 X2 — X
A) -1
1
B) i
C) 0
D) 2
E) 1

_ 2
20. Beluucnute npegen Limm:
x>2 6+ X+ 2X
A) 0

3
B) -
C) 4

0 1

9
E) 1

2
21. HanTtu To4ku paspbiBa QyHKUMN y = o-x .

x* —8x
A) x, =8x,=0
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B) x, =2;x,=0
C) x,=3;x,=4
D) x=0

E) x, =9;x,=5

2x+3

a1 x—3)

22. HanTu To4ku paspbiBa QYHKUMN y =
A) x =-Lx,=3

B) x =2;x,=4

C) x=0;x,=5

1
D) Xl:E;XZZ_Z

E) x, =3;x,=6

2

—X

23. Hantu Toykn paspbiBa pyHkumm f(x) = 5
A) X, =-3;X,=3

B) x=-3

C) x=3

D) x=0

E) x=9

24. HanTtu To4YkM paspbiBa QYHKLMN Y =
X

A) x, =0, x,=-1
B) x, =4, x,=3
C) x,=6,x,=7
D) x, =5, x,=3
E) x,=1 x,=2

25. Hangmte npon3BoaHyo yHKUMKU Y =5Inx—x*:

A) §—2x
X

26. Bblumcnutb npon3BogHyto y'(0) dyHKUMM y =1g3x:
A) 3

B) -3

C)o
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D).
E) 1

27. Haitu npon3BoaHyto 3’ YHKUMM y = x° +cos Sx
A) 3x* —5sin5x

B) 3x* + Ssin5x

C) 3x° +sin5x

4
D) %+5sin5x

E) 4+3x” +sin5x

28. Hantu yrnosoi KoathduLMeHT KacaTenbHON, NPOBEAEHHO B ToUKe M (—2;-8) K KPUBOWA

y= X3
A) 12
B) 11
C) 10
D) -10
E) 0

29. Hantu Nnpon3BoaHyto PyHKLUMKN Y =Sin®5x:
A) 5sin10x

B) 10sin5x

C) cos10x

D) 5cos5x

E) cos5x

30. MpoussoaHas dyHkuMM y = (1-2x)"° pasHa:
A) —20(1-2x)°

B) 20°

C) 2@1-2x)

D) 10(1- 2x)’

E) 20(1-2x)’

31. Hangute nponssBogHyo yHKLUU Y _Snx.
X

X CO0S X —Sin X

X2

X COS X +Sin X

XZ

COS X
XZ
D) cos x

COS X
E) ——;
X

A)

B)

C)

32. Buiumcnnts npomssogHyo f/(—1) dyHkumm f(x)= > ! 3
X+
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A) -2
B) 1
C) 2
D) -3
E) -1

33. YkaxuTe chopmyny anddepeHunana dyHkumm y = f(x):
A) dy = f'(x)dx

34. Hantu audpdpepeHuman dy OYHKUMKN y =sin2x:
A) dy = 2cos2xdx

B) dy =2cos2x

C) dy =—2sin2xdx

D) dy = sin2xdx

E) dy = 2sin2xdx

35. Hantu audpdepeHuman pyHKUMM Yy =CoSX:
A) —sin xdx

B) sinx

C) sinx+c

D) cos xdx

E) sinxdx

36. dymkums y = f(x) sagaHa B napameTpuyeckon dopme x=go(t), y=w(t), rae t, <t<T,
HaMTV NPOU3BOAHYIO Y. :

) Y, Z: é:;
B) y, =Z—(3
C) v, 58
D) v, =¢'(th' (t)
E) v, =—Z: E:))

37. dyukums y = f(x) sagaHa B napameTpuyeckon coopme x=t>+1, y=2t>—5 Hantn
NPOU3BOMHYIO V! :
A) y, =3t

1

B) yl=—
) Yy 3
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C) y, =
D) y, =6t*
1

E) v, = 3

38. HanvcaTb ypaBHeHue kacaTenbHOW NpoBeAEHHON B Touke M (0;1) rpadmka gyHKLum
y=e™:

A) y=2x+1

B) y=x+1

C) y=2x-2

D) y=x

E) y=—x+1

39. Ecnu cpyHKUMSA f(x) HernpepbiBHA Ha OoTpeske [a,b] n ouddepeHunpyema B UHTepBane
(a,b), To B MHTEpBane (a,b)Haiinertcs xoTst 6bl 0AHA TOYKaC, B KOTOPOW .
f(b)-f(a)
A) f'(c)=
) F(e)=— —
f(a)—f(b
0 -

) 1(6) (ag f (b)

c—a

40. Ecrin doyHkuma y = f(x) HenpepbieHa Ha oTpeake [a,b] n anddepeHunpyema B
uHtepsane (a,b), f(a)= f(b) To B MHTepBane (a,b) Haraetcs xoTs 6bl 0AHA TOUKAC, B
KOTOpPOW :

A) f'(c)=0

B) f'(c)>0

C) f'(c)<0

D) f(c)=0

E) f'(c)=c

41. .Ana doyHKuMn 'y = Jx Ha oTpeske [0,1], npumMeHsis Teopemy JlarpaHxa, HanTu 3HavyeHne

> o
~ .-
[
1]

o
~

[

Il

W) O
N N
I I
|

Wi Blw NP M
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1
E) C—g

42. Ans pyHkumm f (x) =x° —x* —x+1Ha oTpeske [-11] HAaUTK ¢ , NPUMEHSIS TeopeMy
Ponns:

1
A) C——g

sy

g o =
o o o
I [ I

Alw gls N[

E) c=0

X
43. MNonb3ydack npasunom Jlonntans, BbluncnnTb npegen Lim—:

x-=1 In X
A) 3
B) 7
C) -3
D) 0
E) -1

. e -1
44. MNonb3ydack npasunom Jlonutans, Bbl4McnnTb Npegesnt Lim

x>0 Sin2X
A) 0.5
B) -1
C) 1
D) o
E) 0

45. Haintu npon3BoaHyo BTOPOro nopaaka yHKUmMmn y = x> —3x” +6:
A) 3x* —6x

B) 3x+2

C) 6x-3

D) 6x—6

E) 6x+6

46. Havtn nponsBogHyo n—ro nopsigka pyHkumm y =e™:

A) y™ =me™
B) y" =m™e™
C) yW =mre™
D) y™ =e"m™
E) y™ =e"n™

47. Hantn NnponsBoOaHYIO N -ro nopsiaka ot PyHKUMM Y =COS X :

A (n) _ ( nﬂj
) Y —cosx+7
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2
C) y" = cos(x—zj

2
D) y" = cos(x+3§j

48. HanTtv Npon3BogHyo N -ro nopsaka ot dyHkumm y = a’ , rae 0<a #1:
A " =a*(na)’

B) y(n) _ ax(]n a)n+l

C) y(n) ax(ln a)n—l

D) y(”) = (axrlna
E) y(”) =a" Ina"

49. HailTn KpUTUYECKNE TOUKM (PYHKLMK Y = X e
A) x =0, x,=2

B) x, =0, x,=1

C) x,=-2,x%=0

D) x=1

E) x=-1x,=0

50. Hantu uHTepBansl Bo3pacTtaHus pyHKUmM Y = x° —3x> —9x+14:

A) E— o0; —1)U(3;+0)

X2 +6X
+2

52. .HanTtu BepTuKanbHy0 acuMnToTy OYHKUUN Y =

A) x=-2
B) x=2
C) x=6
D) x=-6
E) x=0
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53. YKaXkuTe KONMYeCTBO TOYEK MakCUMyma YHKUMK Y = X° +3X:
A) 0
B) 1
C)3
D) 4
E) 2

54. Haiitn Touky nepern6a M (X, , Y, ) DYHKUMN Y = x3 —3x% +5x+1:
A) (1;4)

B) (1;24)

C) (1-8)

D) (1-1)

E) Toyek nepernba HeT

55. Haintu untepsan ybbiBaHust yHKUMM Yy = X° —3X

56. Te 3Ha4YeHWe aprymeHTa, Npu KOTopbIX PyHKUMs f(X) HenpepbiBHa, a ee NPoU3BoAHAS

f/(x)=0 nnmn He cywecTByeT, Ha3bIBAKOTCS:

A) . Kputnyeckumm Toukammn doyHKLMM

B) Touykamu nepernba rpadmka yHKLUN
C) Toukamm paspbiBa rpadmka yHKLNN
D) Toukamun makcumyma gyHKLMK

E) Toukamu MUHMMYMa PyHKLMM

57. Kak onpepgensetca k B HaknoHHown acumnToTe Yy =kx+b dyHkuumn y = f(x):

A) k= Lim+&)
X—00 X

B) k = Lim— &)
x—a X

C) k = Lim——
X—>o0 f(X)

D) k = Lim—>—
oa £ (X)

E) k= Lim () =X
x—a f(x)

58. Kak Ha3blBaeTCcH To4Ka, OTAENAILWAs BbiNyKNble U BOrHYTble YacTu rpadmka pyHKUUK:
A) Touka nepernba

B) To4ka MmHumyma

C) To4yka makcumyma

D) Kputuyeckasa Touka

31



E) Touka paspbiBa

59. Kak onpegensetca b B HaknoHHown acumnToTe Yy =kx+b dyHkuumn y= f(x):
A) b= Ix_irg(f (x) —kx)
B) b= IX‘LT kf (x)
C) b= I:LT(f (X) —kx)
D) b= I;Lrl\(f (X) +kx)
E) b= Limw
xom X
60. Hangute auddepeHumnan dpyHkumm Yy = 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

10
61. Haintn /(0) ans dpyHkumm f(x):GJr—zJ ;

A) 20
B) 10
C) 2°
D) 2*°
E) 1

62. Bbl4McnuTb NPON3BOAHYH (PYHKLUM f(x): 2<
A) 2x2° In2

B) 2¥In2

C) 2x2*

D) 2x32*!

E) X22x2—1

63. YKaxute MHOXeCTBO, rae pyHKkums Yy = X3 4+ 5X MOHOTOHHO ybbiBaerT:

A) nycToe MHOXeCTBO
B) (— o0, oo)

64. Haitn akcTpemMyMbl YHKLMIA: y = 2x3 —3x?
A) Yo 0) =0, Yirin (O =-1.

B) Yrex M =-1 ¥in (0) =0.

C) Yo M =1 ¥ (0) =-1.
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D) Y mex (O) = 11 Y min (1) =-2.
E) Yirex (_1) =0, Y min (O) =-2.

65. Hantn Hambonbluee n HauMeHbLlee 3HavYeHne PyHKUUN Y = x* —2x% +5mna oTpeske
[-2 2]:

A) 134

B) 13-4

C) 4-12

D) 11

E) 0,-1

66. HaiiT nHTepBarnbl BbINyKNOCTU rpadpuKoB hyHKUUN Y = x4 —12x3 + 48x? —50
A) (15)

B) (—o0;1) U (5+ )

C) (-2;2)

D) (-15)

E) -5)

67. HaiiTn ypasHeHue kacaTenbHOM K rpaduky doyHkumn y = f(x) B Touke M (x,; f(x,)):
A) y- f(xo): f/(XO)(X—XO)

B) y+f(x)=f'(%)x=%)
C) y—fx)= (X Nx+%p)
D) y+f(x)= f'(x)x~x))
E) y—f(x)=f'(c)hc—x)

70. Hantu nponssoaHyto oT cpyHkumm: | (X) =sin 3(2X + 5)
A) 6sin®(2x +5)cos(2x +5)

B) 6sin’(2x+5)cos x

C) 6sin®(2x+5)
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D) 3sin(2x+5)
E) 3sin’(2x +5)

71. Hantn nponsBoaHyto oT dyHKuun Y = XIgx

A) tgx +—
COS” X

1
cos? X

B)

X
cos® X
X
cos® X

X

cos® X

C) tgx —

D) 1+

E)

72. HainT nponsBoaHyto oT dpyHkumm | (X): s X

- 2
A) —sin2xe**”
B) . C052 Xecos2 x-1
. 2
C) sin2xe® *
D) C032 Xe0052 x-1
E) e—sin2x

73. Haittn npoussoaHyto ot doyrkumm () = tge*ctge”
A) 0

B) e*tge*ctge”

C) e*tg’e”

D) e*ctg *e*

E) ex(cos’2 X +sin~ x)

74. Haintv nponssoaHyto f (X) = COSXSIn X
A) cos 2x

B) lsin 2X
2

C) 1 COS 2X
2

D) sin x —cos X

E) sin2x

75. HanTu npon3BOAHYIO OT (PyHKUUKN: Y = 2375
A) (-5In2).2%5x

B) 10°>In2

C) (3—-5x)2*™

D) 0

E) 2°™In2
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. x* 46X
76 .HanTu HaKNOHHYO acMMNTOTY OYHKUUK Y =

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

77. HanTy HaKrnoHHy0 acuMnToTy PYHKUUN Yy =

A) He nmeeT HakoHHYI0 acUMNTOoTY
B) y=2x

C)y=2

D) x=0

E) y=-2x

2
78. Haritn makcumym dpyHKLnn y:%+1
X

A) He MeeT Makcumyma

B) Y =1
C) ¥V, =05
D) V. =15
E) Vi =0

Paspgenbl HeonpeaeneHHbin nHTerpan. OnpeaeneHHbIn MHTerpan. Heco6¢cTtBeHHbIE
MHTerpanb! 1-ro u 2-ro poaa
1. CoBOKyNHOCTb BCeX nepBoobpasHbix hyHKuumn f(X) HasbiBaeTcs:

A) HeonpegeneHHbiM nHterpanom oT doyHkumm f (x)
B) OnpegeneHHbIM nHTerpanom ot pyHkumm f(X)
C) HecobcTtBeHHbIM MHTerpanom ot oyHKumm f (x)
D) KpnBonuHenHsIM nHterpanom ot dyHkumm f (x)
E) [1BONHbIM MHTErpanom ot doyHkumn f(x)

2. YKaute CBOMCTBO HeONpeaeneHHoro nHrerpana:
A) jdf(x): f(x)+C

B) jdf (x) = f(X)

C) jdf (X)=F(x)+C

D) jdf (X) = F(X)

E) j df (x) =C

3. YKaxute CBOMCTBO HeONpeaenNneHHOro nHrerpana:
A) ([ F00dx) = 100
B) ([ f 0dx) = F()
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o) ([ teoax) =c
D) ([ f(dx) = Fy+C
£) (] f o) = foo+c

4. YxaxunTte hopMyny NHTENPMPOBAHNS 3aMeHOM NeEPEeMEHHON B HeONpeaeneHHOM
nHTEerpane:

A) jf(x)dx:jf
B) j f (x)dx = j
C) [ 1()dx= [ tlp®)dtlp(t))
D) j f (x)dx = j t)de(t)
E) j f (X)dx = j f (t)g(t)dt

—_—

o(t) )’ (t)dt
o(t) )t

/—\/—\/-\

5. Hangute unHterpan I 3)3dx
+

— > +C
2(x+3)

) — -
(x+3)
__2 -+C
5(x+3)

D) Sinjx+3[ +C

E) 5lnjx+3+C

+C

In? x
o j—dx:
6. Hangute uHterpan X

Inx

+C

B) In x+C
C) nx+C
2Inx

+C
E) 2Inx+C

7. Hangute uHterpan jcos?’ Xsin xdx :

cos* x

A) — +C

B) sinx+C
C) —3cos*x+C

4
cos” X
+C

D)
E) 3cos’x+C
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8. Hangute uHterpan J'L
V16 — X2
A) arcsin2+C

B) larcsin X, C
4 4

1 X
C) —arctg—+C
) 4 g4

D) In‘x+\/16—x2 +C
E) arcsin5
4
9. Hanagute nHterpan j de :
X“+4

1 X
A) —arctg—+C
) 2 g2
B) In‘x2+4‘+C

C) arctg §+ C

2

D) arctg XT +C

2

E) arctg X? +C

10. Kakoun meTon npuMeHseTCcs Npu HaxoxaeHnn nHTerpana _[arcsin xdx :

A) NHTerpmnpoBaHue no 4yacTtam
B) MeTon 3ameHbl nepemMeHHon

y X
C) C nomoLbto yHMBEpCanbHON NOACTAHOBKM t = tg 5

D) HenocpeacTBeHHOE MHTErpMpoBaHmne
E) MeTog noasegeHuns nog 3Hak gudpdepeHuymnana

11. Hangute nHterpan Isin 5xdx :

A) —%cosSx+C
B) 5cos5x+C
C) %cosSx+C

D) —5cos5x+C
E) cosbx+C

12. Hangute unHterpan Ixcos xdx :

A) Xsin Xx+cosx+C
B) Xsin X—cosx+C
C)sinx+C
D) cosx+C
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E) Xxcosx+sinx+C

13. Hangute nHterpan Iln Xdx :

A) xInx—x+C
B) Inx+C

C) 1+C
X
D) xInx—x
E) x+C
dx

14. Hangute nHterpan f 0
X+

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

D) X’ +x+C
E) x+C

15. Hangute uxterpan I e3**5dx :
A) 163X+5+C
3
B) 3e¥*+C
C) e +C
D) 1eX +C
3
1 3x+5

E)3

e

16. YkaxuTte popMyrny UHTErpUpoBaHns No YacTsiM B HEONPEAENeHHOM MHTerparne:
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
)C2 X

B) ——cos—+C
2 2

C) x2+cos§+C

2
D) X i 2cost+C
2 2
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E) 2x+ cosx

18. Hangute uHterpan IX—de:
X

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

X2
D) ?+In|x|+C
E) x+C

19. Hanaute unterpan jsin2 xdx :

A) 5—lsin2x+C
2 4
x 1.

B) ——=sin2x+C
2 2

C) 5+lsin2x+C
2 4
x 1

D) ——=cos2x+C
2 4

E) 5—isinx+C
2 4

20. Hangute uHTterpan Icos%dx:
A) 4sin> +C
4

1 . x
B) —sin=+C

4 4
C) cosx+C
D) sin>+C

4

E) sinx+C

21. Hanpute unterpan [sin 3xsin xdx:
A)EQHZX—ESM4X+C

4 8
B)%sMBx—sM4x+C

C)lsm2x+lsm4x+c
4 8

D) 4sin 2x —8sin4x +C
E) 4sin3x—sinx+C

22. Hampute unterpan [Sin 2x cos5xdx:
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A) — icos7x + 1cosBx +C
14 6

B) —iCOS7X—1COS3X+C
14 6

C) —14cos7/x+6c0s3x+C

D) —isin 7x+lsin 3x+C
14 6

E) —2€0s2X+5sin5x+C

23. Haitgue unterpan [sin? xdx:
A)lx—lsin2x+c

2 4
B)lx+lsin2x+c

2 2

1 .
C) Ex—sm2x+C

1 .

D) x+ZS|n2x+C
E) 1x—lc032x+C

2 4
24. Hangunte nHterpan jCOS2 xdx:
A)1x+lsin2x+c

2 4
B)lx—lsin2x+c

2 2
C) lx—l0052x+C

2 4
D) x+%sin2x+C

E) %x—sin2x+C

dx

X
25. C nomoLLbo yHuBepcanbHow nogctaHosku I =1tg E HavauTe nHTerpan j —_—

sin x
+C

A) In tgg

B) In|sin x| + C

+C

X
C) [tg -
o
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D) —1In +C

X
ctg —
g2

E) Injt| + C

26. Haitgute unterpan [sin® xdx:

A) =cos® x —cosx +C

1
3
B) 3cos® X + cosx + C
Q) Lan“x+c

4

1 .
D) écos X=sinx+C

E) %0033 X +sin X +C

. 5dx
27. Hanpute unterpan |

A) 5In‘x+\/§‘+C
B) 5In|x/ +C

C) %In‘x+\/§‘+c
D) %In‘x+\/§‘+c

E) In‘x+\/§‘ +C

28. Hampute unterpan |

A) gln\2x+5\+c

B) 6In[2x +5/+C
C) 3In|2x+5/+C

D) %In‘x+\/§‘+c
E) 6(2x+5) +C

y dx
29. Hampute unterpan |

- 1 >+C
2(x+2)

X++/2

3dx
2X+5

(x+2)3
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1
(x+2)2
2
(x +22) L

+C

C)

1

(x+2)?

(X+2)4+C
4

+C

E)

30. Hangute uHterpan I

(3x + 4)

N —

— - _+C
3(3x + 4)

B) 1 +cC
3x+4

)_

3x+4
1

- (3x+4)2 "
(3x+4)°

E) +C

31. Ykaxute npoctenwy Apobb 3-ro TMnNa

dx X+4

: dx:
/ (Bx+7)° I 2x% +3x -2
A [ 25x+8 dx
XS +2X+5
3X+2 X+4
O] ™) aeac®

J' dx
(Bx+7)°
5x+8 3x+2
D) | o o] o —
x2 +2x+5 X2 + 4% — 1
E) npoctenwen gpobu 3-ro Tuna HeT

32. Hangunte uHterpan j %:
A) Injx+1—In|x+2/+C

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

C) Injx+1+In|x+2/+C

D) Injx+1 —2Injx+2/+C

E) In|x+1—In|x+2|

33. HanguTe nHTerpan j (X_Z(;ﬁ:

A) In|x—2/+In[3—x+C

42

5x +8

X% +2X+5

dx,

3X+2

X2 +4x -1

dx,



B) In[x—2/—In|x-3+C
C) Injx—2|-In[3—x+C
D) 2In|x—2/-3In[3—-x +C
E) 3In|x—2+2In[3-x+C

dx

VX2 +9 .

34. Hangute nHterpan j

A) In‘x+\/x2 +9‘+C
B) %In‘x+\/x2 +9‘+C
) In‘x—\/x2 +9‘+C

D) In‘x+x2 +9‘+C

E) Injx+3+C

35. Hangute uHterpan j :
3-x°

. X
A) arcsin— +C

V3
B) In‘x+\/3—x2‘+c
C) iarcsinx+C
J3
D) In‘x—\/S—x2‘+C

X
E) 3arccos— +C

J3
dx

36. Hangnte uHterpan j

4x? — 49

A)%In‘x+ +C

B) arcsin% +C
C) %In‘x +4x>? —49‘ +C

D) %In‘x+4x2 —49\ +C

4x% —49
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2_
E) In X—Mfw +C

37. Yxkaxute ¢opmyny TPUFOHOMETPUKN, KOTOpasl WCMONb3yeTcs MNpU WHTErpupoBaHUn
npounsBeaeHnn CUHYCOB N KOCUHYCOB:

A) sin o -sin =%cos(a—ﬁ)+%008(a+ﬂ)

B) sina - cos 3 =%sin(a - B)+ %COS(@ + p)
C) sina -cos B =%c08(a - p) —%COS(O! + p)
D) sin« -sin 8 =%003(a ) —%COS(O! + p)
E) COSc - COS 8 :%sin(a - f) —%sin(a + f)

38. YkaxuTe hopmMyny TPUroHoMeTpum , KOTopasi UICNoMb3yeTcs MPU BbIYMCIIEHUM MHTErpana
J'sinm xcos" xdx , F4€ M U N-YeTHble HeoTpuLlaTenbHble Ynicna:

. 9 1-cos2x 2 1+ cos2x
A)sSIN“ X=—;C08" X=——
2 2
. 9 1+ cos2x 2 1-cos2x
B) sin X=T;cos X=— —
i 1-cos2x 1+ cos2x
C) smx:T;cosx:—

. 9 1-cosx 2 1+ cosx
D) sin X:T;COS X=——

. 9 1+ sin 2x 2 1+ cos2x
E) sin XzT;COS X=———

39. PaumnoHanbHas apobb P(x):% rae R(x),Q(x) MHOroYneHbl ¢ 4ENCTBUTENbHLIMM
KoadhpuuUMeHTaMmM Ha3blBaeTCH NPaBUibHON, ECIN:

A) . CteneHb uncnutensa 6onblue CTENEHN 3HaMeHaTens

B) CteneHb Yncnutens paBHa cTeneHu 3HameHaTens

C) CteneHb 4ncnuTenst MeHbLUE CTENEHN 3HAMeEHaTenNs

D) CteneHb yucnutensa pasHa ABYM

E) CTeneHb yncnutens pasHa Tpem

40. MNMopabIHTerpanbHasa yHKUUS J.LdXFIBHFIeTCH..Z
(x—3)x—4)

A) PaunoHanbHon yHKUnemn

B) UppaumoHanbHon hyHKUmen

C) TpuroHomeTpuyeckon yHKUNEN

D) MoHOTOHHOW (hyHKLMEN

E) JlnhenHon dyHkumnen
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41. Ykaxunte cbopmyny HbtoToHa-JIlenbHuua, ecnm F(x) nepBoobpasHasn pyHKUMK f(x):

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

A)
.= f(0)~ f(a)

[ fGodx = F(x)
B) «

C) [ f(x)dx = F(x)|,= F(a)~ F(b)

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

T f (x)dx = F(x)
E) a

"=F(a)+F(b)+C

6
dx
42. BbluncnuTe nHTerpan I :
1

x+3
A) 2
B) -2
C) 4
D) -4
E) O

V4

4
43. Bblumcnute nHTerpan Isin4xdx:
0

1
B) 2
C) -2
1
E) 0

2
44. Bbelumcnute nHTerpan I(x2 —2x+ 3)dx:
1

A)

P ~Njww|~
W] I !

45. Kakoe oTHOLLEHNE BEPHO:
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j. f(x)dx = —jﬁ f(x)dx
A) a b

| jif(x)dx = ]l.f(x)dx

B

b b

[ f(x)dx =—[ f(x)dx
C) a a

b b

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

E) | f(x)dx = F(x)= F(a)+ F(b)

dx
cos?2x

z
8
46. Bbluncnurte nHterpan I
0

o2

B) 1
1

C) 5

D) /2

) 2

1
47. BblunCAINTE MHTErpan j xeXdx :
0

A)1
B) -1
C)o
D) 2e
E) e

48. YkaxuTe oopMyry MHTErPUPOBAHMS MO YacTsM B onpedeneHHOM MHTerparne :

A) j.udv:uv|:—j'vdu
B) Tudv:uv|z

b b
C) J.udv:uv+'fvdu
D) Tudv:uv—ivdu

E) Tudv = uv|z +Tvdu
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49. Kakon 3 nHTerpanoB npeacraBngeT onpeaerneHHbl nHTerparn

: . i X . ‘ 2 . p dX .
_[xsm xdx; E[e dx; !x dx; -[01+x2'
A)Jz.xzdx

1

0 ) . 2 . 0 d
B) _([e dx; Jl‘xzdx, L1+):<2

C) Ixsin xdx; j x*dx
1

D) Texdx; j)‘ 1 dx 5

0 L1t X

E) Texdx; szdx
0 1

50. YKkaxuTte popMyny HaxoxaeHna nroLagm niockon ourypeoi:

S = j.f(x)dx

A)

S = Ifz(x)dx
B) a

S= If/(x)dx
C) a

S :I £ (o )dx
D) a

E) S:.Tf/(x)dx+C

51. Mnowaab durypbl, orpaHnyeHHoi nuHmuammn Y =0, X =2, y = X2 paBHa:

Z
w
Il

v]
-
O AN WIN Wl

WRCKY)
nu;mwm wn
I

52. Bblumcnute nnowans urypbl, orpaHnuyeHHon MMHuaMn y = x> +1, y=0, x=0, x=2:

A 5=
3

8

B) S=-
)5 =3
c)s-=13
3
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D) =2

E) ==
3

1
53. MNnowaapb durypsl, orpaHmnyeHHor nHmnamm Yy =0, X =1, X =4, y = T , paBHa:
X

A) S=2
B) S=-2
C) S=8
D) S=1
E) S=6

54. Bblumcnute nnowagb urypbl, orpaHNYeHHON NuHuaMK y =e*, y=0, x=0, x=1:

A S=e-1
B) S=e+1
C) S=e

D) S=1-e¢
E) S=2e+1
55. Beluucnute nnowaab ourypbl, orpaHU4eHHON NnHnamMmn y =sinx, y =0, x=0, Xx=r:
A) S=2

B) S=-2
C)S=rx

D) S=2x

E) S=0

56. Bbluncnute nnowanb purypbl, orpaHUY4eHHON NUHUSMA Y :E, y=0,x=2, x=1:
X

A) S=In2
1
B)S_E
C) s=1
1
D)S_InE

E) s=2

57. Bblumcnute nnowanb purypbl, OorpaHUYEHHON NUHUAMKN Y = X4, y=0,x=1Lx=2:

A S=61
5
B) S =65
5
C) S=32
D) S =15
E) S=1

58. Bblumcnute nnowwagb urypbl, OrpaHNYEHHON NIMHUAMK Y = X2, y =2X:
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1

A)S=1-
3
2
B) S=2=
) =3
0 s=12
3
D) S =2
E) S=1

59. Bbluncnute nnowagb purypbl, orpaHU4eHHON NNHUSMI y2 =2X ,y=0,x=2:

A S=2°

3
B) S=8
Q) s=15

3
D) S=2
E)S=4

60. Hantn obbem Tena, obpasoBaHHOro BpawieHmemM Bokpyr ocu Oy ourypbl, orpaHU4eHHON

napa6onon y=x>, ocbto Oy v npaAMbiMu y=0, y=1

A)Vy:%
B)Vy:%
OV, =x
D) vy=%
E)Vy=%

61. Obbem Tena, obGpa3oBaHHOrO BpaweHMEM BOKpyr ocu Ox durypbl, OrpaHU4EeHHOWN

KpuBon y = f(Xx), ocbto OX u npsmbiMn X=a, X=Db BbluMcCnsaeTca no oopmyne:

A)V, = ;zi £2(x)dx
B) V, = ;zj f (x)dx

C)V, = ﬂi f (x)dx
D) V, = ﬂj £2(x)dx

E)V, =i f 2(x)dx
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MeToaunyeckmne pekomeHaaLUum No COCTaBNEeHUIO rnoccapus
CocmasrneHue enoccapusi — BUA CaMOCTOSTENbHOW paboTbl CTyAEeHTa, Bblpaxatowencs B
noabope n cucremaTnsaumm TEPMUHOB, HEMOHATHBIX CMOB M BblpaXeHW, BCTpeYatowmxcs
Npu N3y4eHUN TEMBI.
[na coctaBneHusa rnoccapua NO 3adaHHOM TEMe HYXXHO HalTu MHopMaumio C pasHbiX
NCTOYHUKOB (ceTb Internet, aHumknoneauun, npakTnyeckne nocodbusi, yuebHaa nurtepartypa),
N3y4YnTb €e N COCTaBUTb B PYKONMUCHOM BapuaHTe UIn Nosib3ysCb TEKCTOBbLIM MPOLLECCOPOM.
O6Lme TpeboBaHMs COCTaBIEHUS roccapus

— Moccapui cocTonT M3 CNoB, COOTBETCTBYIOLLMX TEMATUKE 3a4aHus.

— MWcnonb3yemble cnoBa [OMKHbl  OblTb  MMEHaMW  CyLLECTBUTENbHbIMK B
NMEHUTENbHOM Najexe eqUHCTBEHHOro Ymcna.

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

— He gonyckatotca abbpeBumaTyphbl, COKpaLLEHUS.

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

Mpumep rnoccapues no gucumnnmHe «BBegeHne B mateMaTU4eCKUIM aHanNm3»

Fnoccapun 1 HeonpepeneHHbIN MHTErpan

MoHATHe

OnpegeneHve

[NepsoobpasHoli Ons
yHKyuU f(x) Ha
HEeKOmMopoOM MHOXecmee

HasblBaeTca  dyHKuma  F(x), koTopas  sABNseTcH
andpdepeHumpyemMon n ana Kotopon ansa nwboro xeX
BbINOMHAETCA paBeHCTBO

X F'(x) = f(X) nam dF(x) = F'(Xx) - dx
HeonpedenéHHbim Ha3blBaeTCA MHOXECTBO BCeX MepBoObpasHbIX
UHmMezpasiom ans pyHkumn f (x)
WHmeepupyemou HasblBaeTcsa  QyHKUMA, AN KoTopon Ha  [a,b]
Ha [a, b] cyliecTByeT nepeoobpasHas, a 3HauuT, n
HeonpeaenéHHbIn HTerpan
UHmeepuposaHuem HasblBaeTcsA onepaums HaxoXaeHus
HeonpeaenéHHoro nHrerpana
Ceolicmeo ecrm F'(x) = f(x), 0 [f(U)du=F(Uu)+C rage u-=
UHeapuaHmMHocmu ’
$(x) - Npoun3BosibHas yHKUNS, nmeroLias
HeNpepbIBHYHO NPON3BOAHYIO
HenocpedcmeeHHoe BbIMOSHAETCA C nomMollbto Tabnuuy, npeobpasoBaHus
UHMezapuposaHue noAablHTEerpanbHbIX BblpaXXeHWUH, CBOWNCTB
HeonpeaeneHHoro nHrerpana
Memod nodHeceHusi o0 | OCHOBbIBAETCS Ha CBOWCTBE MHBapMaHTHOCTU

3Hak OugbgpepeHyuana

HeonpeaeneHHoro unHterpana: ecrin

F'(X)=f(x), o] f(u)du=F(u)+C

Ymobbl nodHecmu oo
3HaK dugbgpepeHyuana

HY)XXHO 3anmucaTtb nog 3HakoMm guddepeHumnana
ee nepBoobpasHyto

YHKUUIO
Memod 3ameHbI 3aKn4aeTcs BO BBEAEHUM HOBOW NEPEMEHHOM C LIENbIo
rnepemeHHou nonyyYyeHmss TabnMYHOro WHTErpana WwnuM MHTerpana,
CBOAMMOIO K TabnM4YHbIM
WHmezpuposaHue BblAENEHMEM TMOSMIHOrO KBagpata W3 KBagpaTHOro
8blpakeHud, TPEXYNeHa 1 BBeAEHMEM 3aMeHbl NepemMeHHOoMn
codepxauux

KeadpamHbili MpExXYieH

b
X +2— =t MHTEerparnbl CBOOATCA K Tabnn4yHbIM UNKN K
a

6onee NpocTbIM
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Memod uHmezpuposaHusi

fudv=uv - [vdu

1o yacmsm
Luknuyeckoe NPUMEHSIS dopMyrny WUHTErpupoBaHUS MO  4acTaMm
UHMezpuposaHue AoCcTaToOYHOE YUCHOo pa3 (HO He MeHee OBYX), NnoryyaroT
B MpaBOM YacTU paBeHCTBA MHTerpasn, aHanornyHbIn
WHTerpany B nesonM Yyactu paBeHcTBa. Pelwas
NoSTlyYEeHHblE  YpaBHEHUS OTHOCUTESIbHO MCKOMOTO,
nony4yarT AaHHbIA MHTerpan
lMpocmedtwue npaBunbHbIE paunoHarnbHble Apobu Buaa

pauyuoHaribHble dpobu |,
I, 1l u IV munoes

()] _A
(x—a)’
A
() ———,(k=>2,keN
x_a)f ( )
Mx + N 2
—  (D=p°-49<0
(D32 4 s q (D=p q<0)
Mx + N

,(k>2,D=p?-4q<0
M (x2 + px + q)*
roe A, a, M, N, p, g — gencreutenbHble Ynucna

Aneopumm
UHMe2pupo8aHusi
pauyuoHarnbHbIx Opobel

1) ecnu gpobb HenpasubHas, TO, pa3aenuse YNCIUTENb
Ha 3HaMeHaTenb, HY)XHO OTAENUTb LUeny 4YacTb U
NpaBuUIbHYO paLMoHanbHyo Apobb;

2) B NpaBuUIlbHOW pauMOHanbHOW Apobu 3HaMeHaTeslb
HY>KHO PasfoXnTb HA MHOXUTENW;

3) npaBumbHYO paunoHanbHy Apobb NpeacTaBuTb B
BMOE CYyMMbl NMPOCTENLLMX paLMOHanbHbIX poben;

4) npouHTerpupoBaTtb LUemnbid MHOIOYNEeH W CymMMmy
NPOCTENLLMX paLMoHanbHbIX apoben

Ty T

WHmeepuposarue ax+b \n ax +b \n, ax+b
uppayuoHasbHbIX [R R e dx = —=t7);
d)yHKuUlj cx + cxX +d cXx +
p=HOK (n,,n,,...n,)
,ﬂuqbcpgpeHuuaanblM HasbiBaeTcst BoipaxeHue rae X" (a+bx™)P, m, n, p, -
UHOMOM .
paumoHanbHble 4ucna; a, b — gencTBuTenbHble Yncna
UHmeepuposaHue BblpaXaloTCsl 4Yepe3 3dreMeHTapHble dyHKUMM B
ouppepeHyuanbHbIX cnegyroLmnx Tpéx crnyvasx: 0
6uHomos8
l. p— L;e_.me( a+bx" = r|);
m+1 a+bx" =17,
2. — yenoe ;
n q — 3namenamens(p)
m+1 a+bx" =tx",
3. + p | — yeroe
n g — 3HameHarens(p)
WHmeepuposaHue BCerga MOXeT ObiTb BbIMNOMHEHO C MOMOLLbBLO
mpuU20HOMempPUYEeCKUX | yHUBepcaribHOM TPUFOHOMETPUYECKOW MOLCTaHOBKM
yHKyUU
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tgi =t, x=2arctgt, dx= 5 dt|=
2 141
. 2 1—¢ 2t
sinx=——, cosx= S, tgx = 5
I+1¢ 1+t 1—¢

Mmoccapun 2
Paspen 1. HeonpeneneHHbI nHTerpan

o [lNepBooGpa3Has oyHKuua oT 3apgaHHon dyHKuum f(x) - dyHkuma F(x),
npounssogHas kotopon pasHa f(x), unn guddepeHumnan kotopon paseH f(x)dx, T.e.
F'(x) = f(x) dF(x) = f(x)dx.

o HeonpepeneHHbIn uHTerpan yHkuum f(x) - COBOKYNHOCTbL BCEX NEPBOOOPA3HbIX,
T.e. BblpaxeHne Buaa F(x) + C, rae F(x) - nepBoobpasHaa cpyHkumm f(x), C -
nocTosiHHas Benuumna: [f(x)dx = F(x) + C.

Pasgen 2. OnpegeneHHbl nHTerpan
0 OnpepeneHHbin wuHTerpan ¢yHkuum f(x) - umcno, paBHoe nnowaan
KPMBOJIMHENHOW Tpanewunn, 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:

j:f (x)ex = [ f (x)clx;
Eu@m=q

Lb(f (X) £ g(x))dx = '[:f (x)dx £ ng(x)dx;
ﬁd(@dx=cﬁ#(mdm

ﬁ*(@dx=ﬁW(@dX+ff(@dx

€CInn UHTepBan MHTerpupoBaHus [a,b] pas3dut Ha yacTu [a,c] u [c,b].
Pasgen 3. HecobcTBEHHbIN MHTErpansl 1-ro n 2-ro poga
0 HecobcTBeHHbLIN MHTerpan no 6eCKOHeYHOMY NMPOMEXYTKY UHTEerpupoBaHus -
onpeaeneHHbIn MHTerpan, y KoToporo XoTsa 6bl oanH 13 npeaenoB 6eCKOHEYEH.
0 HecobcTBeHHbIN MHTErpan CXoAuTCA, ECIM CyLLECTBYET KOHEYHbIV Npeaen:

Ja F(9dx = lim £ (x)dx.

MeToaunyeckne pekomeHaaUum No NOAroToBKe K 3K3aMeHy

oTOBUTBCA K 3K3aMeHy HeobxoouMmo nocnefoBaTesfibHO, C YY4ETOM KOHTPOJSIbHbIX
BOMpocCOB, pa3paboTaHHbIX Bedywmm npenogasatenem kadegpbl. CHavana cnepyet
onpefenuTb MeCTO KaXK[Aoro KOHTPOSbHOro BOMpoca B COOTBETCTBYHLLEM pasgene Tembl
y4yebHON nporpammbl, a 3aTeM BHUMATESIbHO MPOYMTaTb U OCMbLICIIUTb PEKOMEHOOBAHHbIE
Hay4Hble paboTbl, COOTBETCTBYKOLUME pasfenbl PEKOMEHOOBaHHbIX y4ebHuKkoB. lMpn aTom
nonesHo genatb XoTA Obl CaMble KpaTKMe BbIMUCKM U 3aMeTku. PaboTy Hag TeMOW MOXHO
CYMTaTb 3aBEpPLUEHHOMN, €CNN Bbl CMOXETE OTBETUTb Ha BCE KOHTPOJSIbHbIE BOMPOCHl U AaTb
ornpeaernieHne rnoHATUI Mo n3y4aemMomn Teme.

Onsa obecnevyeHna nMOMHOTbI OTBETa Ha KOHTPOSibHbIE BOMPOCHI W Ny9YLIEro
3arMoMMHaHUA TeopeTU4EeCcKoro martepuana pekoMmeHOyeTCcsl COCTaBNnATb NnaH OoTBeTa Ha
KOHTPOJSIbHbIA BOMPOC. OTO NO3BOSIUT CIKOHOMUTL BPeEMS ANt NOArOTOBKN HEMOCPELCTBEHHO
nepen 9K3amMeHOM 3a cyeT obpalleHus He K nuTepaTtype, a K CBOUM 3anucsiM.
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Mpu nogrotoBke HEOHXOAMMO BbIABNAATL Haubonee CNoXHble BONPOCHI, C TEM, YTOObI
obcyauTb NX € npenogasaTeneM Ha NekUMaX U KOHCYNbTaumsX.

Henb3a orpaHuMumBaTtb MOArOTOBKY K 3K3aMeHY MPOCTbIM MOBTOPEHWEM W3YYEHHOro
mMaTtepuana. Heobxogumo yrnybuTb U paclwumputb paHee NpuobpeTeHHble 3HaHUsS 3a CYeT
HOBbIX MOEWN U MOSIOXEHUN.
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