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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 pa3MeLLEH Ha cante b BIY.

3HaHMe OCHOBHbIX MOMOXEHUN, OTPaXXEeHHbIX B paboyelt nporpaMMe OUCLMMIUHBLI, MOMOXET
oby4aloLLMMCs OPUEHTMPOBATLCS B M3y4aeMOM Kypce, OCO3HaBaTb MECTO U POosib U3yvaeMoW
AMCUMMNIMHBbI B NOAroTOBKe Oyayllero neparora, CTpOUTb CBOK paboTy B COOTBETCTBUM C
TpeboBaHMAMM, 3aN0KEHHLIMU B NporpaMme.

OCHOBHbIMM  (hOpMaMV  KOHTAKTHOM paboTbl MO AUCUMNIIMHE SBASIOTCA NEKunM U
NpaKkTU4eckne 3aHsTUs, MoceLleHne KOTopbIX obsi3aTenbHO AN BCeX CTYAEHTOB (Kpome
CTYOEHTOB, 0OyYatoLMXCst N0 UHANBUAYANbHOMY MraHy).

B xoge neKUMOHHbIX 3aHATUN HeobXoAMMO KPUTUYECKM OCMbICNMBATL Mpeanaraemblii
matepuan, 3agaBaTb BOMPOCbI KaK YTOYHSIIOLWEro XapakTepa, foMorawwme YsSCHUTb
oTAenbHblE MU3naraemMble MOJIOXEHUs, Tak U BOMPOCLI NPOAYKTUBHOIO Tuna, HanpaBfeHHble
Ha pacluMpeHune u yrinybneHue cBegeHui No n3y4yaemon Teme, Ha BbisSIBIIEHNE HE4OCTaTOYHO
OCBeELLIEHHbIX BONPOCOB, CrnadblXx MECT B apryMeHTauun u T.n.

Ha npaktnyeckux 3aHATUAX HEOOXOAMMO akTMBHO y4aCTBOBaTb B pelleHun npeasiaraembix
3afay, HauynHasa yxe C 3Tana aHanusa ycrioBus M noucka nyten pelwseHus. CTygeHTy,
BbI3BAHHOMY AN pelleHus 3ajadynm K [Oocke, criegyeT nogpobHO KOMMEHTUMpOBaTb XOA
pelweHna 3adayn, a CTanbHbIM CTyAeHTaM — BbIMOMHATb OCHOBHbIE 3Tarnbl pPeLleHns
npegnoXeHHoOW 3agavym CaMOCTOATENbHO, HO NMPU 3TOM KOHTPONUPYS X0, pPeLUeHNa Ha JOCKe.
B xoge noAroToBKM K MPakTUYECKUM 3aHATUAM HeOobXoOUMO M3Yy4uTb B COOTBETCTBUM C
BOMpocaMn AN NOBTOPEHUS KOHCMEKTbl NEeKUU, OCHOBHYK NiMTepaTypy, O3HaKOMUTbLCH C
AononHuTenbHon nutepatypon. Kpome Toro, criegyeT nNOBTOPUTL Martepuan nekuuu,
OTBETUTb Ha KOHTPOSIbHblE BOMPOCHI, U3y4UTb OOpasubl peleHus 3adad, BbINOSHUTb
ynpaxHeHus (ecnn Takne NnpenycMOTPEHbI).

Mpn nogrotoBke K MPOMEXYTOYHOM aTTectaumm HeobxogumMo MNOBTOPUTbL MNPONAEHHbIV
mMaTepuan B COOTBETCTBUM C Yy4ebGHOM nporpammon, MpPUMMEpPHbLIM MEpPeYHEM BOMPOCOB,
BbIHOCSALUUXCS Ha dK3amMeH. PekomeHayeTcs MCnonb3oBaTh KOHCMEKTbI NEKUUN N UCTOYHUKN,
nepeyncrieHHble B CMNWCKe nuTepaTypbl B paboyen nporpamme OUCUMMNIMHBLI, a Takke
pecypcbl 3NEeKTPOHHO-6MBNMoTeYHbIX cucteM. Heobxoammo obpatntb ocoboe BHUMaHWE Ha
TeMbl Y4€OHbIX 3aHATMIA, NPOMNYLLEHHBLIX NO pasHbIM NpuynHam. MNMpmu HeOBXoANMOCTU MOXKHO
006paTnTbCA 3a KOHCYNbTaUMEN N METOOUYECKOM MOMOLLLIO K MpenofaBaTenio.

MeToguyeckue MaTepuanbl Ans o6yqarou.w|xc9| Mo OCBOEHUNIO TeopeTUn4eCKunx
BONMNpPOCOB ANCLUUINMIJINHDbI

Ne Tema PaccmatpurBaemMbie BONpOChI
HeonpeneneHHbin MepBoobpasHas yHKUMS N HeonpeaeneHHbIN NHTerparn.
WHTerpan OcHOBHble CBOWCTBa HeonpeaeneHHoro uHTerpana. Tabnuua

OCHOBHbIX UHTerpanoB. HenocpenCTBEHHOE UHTErpUpPOBaHME.

1 MeTonbl MHTErpMpoBaHus. 3amMmeHa NepeMeHHON.

NHTerpnpoBaHune no Yactam. VIHTerpupoBaHue paumoHanbHbIX
dyHKUMN. VIHTerpupoBaHue NpoCcTENLINX nppaumoHarbHbIX U
TpaHCUEHAOEHTHbIX PYHKLNN.

OnpegeneHHbi 3apaun, npuBoasLME K MOHATUIO ONPeaeneHHoro NHTerpana.
NHTerpan OnpepgeneHne onpeaeneHHoro NHTerpana.
OcCHOBHbIE CBOMCTBA ONpeaeneHHoro nHrerpana. Teopema o
2 cpeaHeMm.

WHTerpan c nepemMeHHbIM BEPXHUM MpeaerioMm 1 ero CBoMCTBa.
BbluncneHne onpegeneHHoro nHterpana. ®opmyna HetoToHa —
JlenbHrua n ee npuMeHeHne 4ns BbIYMCNEHNA onpeaeneHHoro




WHTerpana. 3ameHa nepeMeHHON B onpeaeneHHoOM uHTerpane.
MHTerpupoBaHmne no 4Yactsam.

MeToabl NpMBAMXKEHHOro BblYMCNEHNSA ONpeaeneHHOro
nHTerpana. eometpunyeckue n MexaHuyeckue NPUNoXeHUs
onpegeneHHoro nHrerpana.

HecobcTBEHHbIE HecobcTBEeHHbIE MHTerpanbl 1-ro n 2-ro poga ¢ 6eCKoHeYHbIMK
3 | UHTerpansi 1-ron 2- | npegenamm u oT HEOrPaHNYEHHbIX (PYHKLNIA, onpeaenenns, nx
ro poga OCHOBHbIE CBOWCTBA. YCMNOBMUSA CXOOMMOCTMN HECOBCTBEHHbIX

MHTEerpasos "1 cnocobbl UccreaoBaHNA CXOOUMOCTM.

Mpw nogroToBke K 04epegHOMY NTIEKLUMOHHOMY 3aHATUI0 He06X0aNMO:

1.P8306paTb Martepuman, n3naraBLIMKCA Ha npegbiaywiemMm nNeKUMOHHOM 3aHATUN, NMPU STOM
BblOeNnTbL Hambonee BaXXHYIO 4aCTb U3JIOXKEHHOro martepuana (OCHOBHbIe onpepeneHna un

dopmynbl).
2.BblgenuTtb OCHOBHbIE COOTHOLUEHUS (hOopMYyIibl U onpeaeneHns.

3.CchopmynumpoBaTb (NOAroToBMTb) BOMPOCHI, BO3HMKLWIME Npu pa3dbope martepuana
npeablayLien nekumm.

4.CpaBHI/ITb NEKUMOHHbIN mMatepuan C aHalnormdHbiMm MartepumasioMm, WU3INOXeHHbIM B
nnTepartype, nonbitTatbCA CaMOCTOATESIbHO HaMTU OTBET Ha BO3HUKLUME npn noarotToBke
BOMpPOCHI.

5./cnonb3ys nutepatypy, 03HaKOMUTLCS C MaTepuanom, U3NoxXeHNe KOTOPOro niaHMpyeTcs
Ha NPeACTosILLEN NEeKLUN.

6.0npenenntb Hanbonee TpyaHYO ANS Ballero NoOHMMaHWSA YacTb MaTepuarna u nonbiTaTbes
cchopMynMpoBaTb OCHOBHbIE BOMPOCHI MO 3TOM YacTu.

MeToaunyeckue matepuanbl Ans odbyyarowmxcs No NOAroToBKe K NPakKTUYECKUM
3aHATUAM
CopepxaHne OUCUMMNUHBLI  «DNIEMEHTbl  WHTErpanibHOro UCYUCHEHUsi» npeacTaBneHo
cnegylowmnmMm pasgenamu:

1. HeonpegeneHHbIn nHTerpan

2. OnpegeneHHbI NHTerparn

3. HecobcTtBeHHble uHTerpansl 1-ro n 2-ro poga

[pn NOAroTOBKE K MPaKTUY4ECKMM 3aHATUAM HEOHX0ANMO:

1.MOHATL CMbICST OCHOBHbIX OOPMYST M OnNpeeneHun, coaepxawmecs B NEKUMOHHOM
mMartepuane.

2.YTOYHUTb 06n1acTb NPUMEHMMOCTM OCHOBHbIX QOPMYI 1 onpeaeneHni.

3.M1pUnoXunTe MakCMMyM YCUIUA OS99 CAMOCTOATESTbHOMO BbINOSIHEHUS AOMALUHEro 3agaHuns.
4.CchopmynupoBaTb BOMPOCHI, BO3HUKLLME MPU BbIMOHEHUN JOMALLUHENO 3a4aHus.
5.NogobpaTe WHTepecHble Ha Baw B3rnsgg npumepbl M 3agjaym  (cuTyauuu) ans
PacCMOTPEHNA NX Ha NPEACTOALEM CEMUHAPCKOM 3aHATUN.

6.BbinonHUTL gOoMaluHee 3afaHue, UCNoNb3yst MeTodbl, OTIMYHbIE OT TeX, KoTopble Obinn
N3NOoXeHbl NpenogasaTenemM Ha nekumax (cemmHapax). CpaBHUTb NONyYEHHbIE pe3yrbTaTbl.

TemaTuka peceparoB/goknagoB/acce, MeTognyecKkme peKOMeH4auMm nNo BbINOJTHEHUIO
KOHTPOJbHbIX U KYPCOBbIX paboT, MHble MaTepuanbl

MeToaunyeckmne pekomeHAaLUMM NoO BbINOSIHEHUIO KOHTPOJbHbIX paboT
KoHTponbHble paboTbl MoryT 6patbcsa M3 yyebHoro nocobusa: ConogosHukosa E.H.,
Wapunos B.Y. MatemaTuka: y4yebHoe nocobue no opraHu3aumm camocTOSATENbHON paboThl




CTYAEHTOB  OYHOM M 3ao4HOM  GopM  OOyyeHWss  HanpaBneHust  MOArOTOBKM
«MawwuHocTpoeHue», npodunb  «TexHonormn, obopyaoBaHMe W aBToMaTU3auns
MaLUMHOCTPOUTENbHBLIX Npon3BoAcTB». — bopucornebek: b® ®IrEOY BIMO «BopoHexckui
rocyaapctBeHHbI yHuBepcuteT», 2015. — 100 c.

KoHTponbHble paboTbl MO AUCUMNIMHE «DNeMeHTbl WHTErpanbHOro WCYUCINEHUS»
[OOMKHbl OblTb BBLINOMHEHbI B COOTBETCTBMM C BapuMaHTOM, KOTOpPbIA CcOBMagaeT C
NOpPSIAKOBLIM HOMEPOM haMUNnM CTyAeHTa B rpyrnnoBOM CMUCKE.

B gaHHbIX MeToOMYecKkux mMaTepuanax paccMaTpuBaloTcsl TeMbl B o6beme pabouyei
nporpaMMbl MO  AOUCUMMIIMHE «ONIEMEHTbI MHTErpasibHOro WMCYUCIEHMs», MO3BONsOLME
CaMOCTOSITENbHO ~ OCBOUTb HEOOXOAMMbIN TEOPEeTUYEeCKUA  MaTepuan WU  BbIMONMHUTL
KOHTPONbHble 3afjaHusi. B COOTBETCTBMM C 3TUM  KaXObli  pasgen  COAepXuT
paccmaTpuBaemble BONPOCh!, NO3BOMSOWMNE N3Y4UTb OCHOBHOWM TEOPETUYECKUIA MaTepuran, u
BOMPOCHI AN camonpoBepku. Llenb nocnegHux — nomoyb CTyAeHTam Mnpu NMOBTOPEHUU U
3akpenneHnn MmaTepuana. o Bcem Temam npuBeaeHbl NoapobHble peLLeHUst TUMOBbIX
NPUMEPOB W 3ajay, YTO [OIMPKHO CrocoOCTBOBATb JlydlleMy MOHMMAHUID U YCBOEHWHO
npegmerTa.

1. HEONPEQENEHHbLIA UHTEMPAN
1.1. HeonpegeneHHbIn nHTerpan.
1.1.1. NepBoobpasHas. [NloHATHE HeonpeaeneHHoro nHTerpana.
1.1.2. CBowcTBa HeonpeaeneHHOro nHTerpana.
1.1.3. Tabnuua oCHOBHbIX HEONPEAENEHHbIX MHTErpasnos.
1.2. OCHOBHbIE METOAbl MHTErPUPOBAHMKSI.
1.2.1. MeTopq HenocpeaCTBEHHOIO NHTENPUPOBaHUS.
1.2.2. MeToq MHTErpnpoBaHNSA NOACTAHOBKOMN.
1.2.3. MeToq MHTErpMpoBaHNA MO YacTAM.
1.3. IHTerpnpoBaHue paumoHanbHbIX YHKLNNA.
1.3.1. [oHATHE O pauMOoHarbHbIX PYHKLNAX.
1.3.2. IHTerpupoBaHue paumoHanbHbIx gpoben.
1.4. IHTerpnpoBaHne TPUroHOMETPUYECKNX OYHKLMN.
1.4.1. YHuBepcanbHas TpuroHomeTpuyeckasi NnogcTaHoOBKa.

1.4.2. NHTerpansl TMNa Isinm x-cos” xdx .

1.4.3. Vicnonb3oBaHWe TPUroHOMEeTpPUYECKMX NpeobpasoBaHu.
1.5. IHTerpnpoBaHne nppaumoHasbHbIX (PYHKLUA.

1.5.1. KBagpatnyHble nppaumoHanbHOCTH.

1.5.2. TpyroHoMeTpuyeckaa NogcTaHOBKA.

1.5.3. UHTerpuposaHune guddepeHymnansHoro bnuHoma.
1.6. «bepywmeca» n «Hebepywmecsa» NHTerpansi.

Bonpocbl ana camonpoBepku
. UTo aBNsieTCca OCHOBHOWM 3agayen MHTerpanbHOro MCHNCNeHna?
2. Kakasi yHKumnsa Ha3biBaeTcs nepBoobpasHon Ans 3agaHHON dyHKLMN?

—

2
3. 3annwuTte nepBoobpasHble onsa pyHKunn: 3, 4x°, cosx, —.
X
o 5 o o
Kakas n3 aByx pyHkuni 5x* unn x° +4 asnsietcs nepBoobpasHon ansa gpyron?
MepBoobpasHas onpeaenseTcss HEOAHO3HAYHO. Kak 9TO Hy>XHO MOHMMAaTbL?
UTo Has3bIBaeTCHA HeonpeaeneHHbIM nHTerpanom?
Uem oTnnyaeTcs HeonpeaeneHHbI HTerpan ot nepBoobpasHon yHKUUN?

Kak Ha3bliBaloTCA BCe aNeMeHTbl paBeHCcTBa J.f(x)dx =F(x)+c?

© o Noos

Yemy paBHbl NnponsBoaHas u guddepeHunan HeonpeaeneHHoro nHterpana?



10. Yemy paBeH nHTerpan ot guddepeHunana HeKOTOPon OYHKLNN?

11. Kak gokasaTtb cnpaBeanMBOCTb KaXaon hopMysibl MIHTErpupoBaHna?

12. UTo Takoe uHTerpanbHble KpuBble? Kak OHW pacnosioXeHbl ApYr OTHOCUTESTbHO
apyra? MoryT niv oHM nepecekaTbecs?

13. Kak pacnonoxeHbl kacaTesbHble K MHTErpanbHbIM KPUBBIM B TOYKaX, UMELLMX
OAHY U Ty Xe abcuuccy?

Tabnuua 1. Tabnuya 0CHOBHbLIX UHMe2pasioe

— . _ . n+l
1.IO-dX—C, 2. Il dx=x+c; 3 Ix"dx=x 1+c (% 1)
n+
4. Iﬂ:ln|x|+c (x;éO); 5. J.e"dxze"+c; 6. jsinxdx=—cosx+c;
X
7.jaxa’x: T e (0<a=1); 8. .[COSde:Sinx+C; 9..[ dx =arcsinx+c¢;
Ina N
10.I dx =—ctgx +c; 11.I d =tgx+c; 12. J.L=arcsin£+c'
sin” x cos’ x m a
13. I\/%:ln‘x+\/x2+k‘+c; 14. Ilfjjcz =arctg+c; | 15. Jx oy :larctgz+c,
16. ]2 = Lm* =% ¢ (a#0)
x*—a’ 2a |x+a

MHauBuayanbHble 3agaHus

Mpumep 1.1
dx

Bbluncnutb MHTErpan '[
sin” xcos’ x

PeweHue.

WMHTerpan He TabnnyHbIi, NoaToMy npeobpasyem ero. Tak kak 1=sin’ x+cos” x, T0
WHTErpasn MOXHo 3anucaTb B cne,u,yrow,eM BMAae:

dx sin® x + cos’® x 1 1
J. ) 2 _J. 2 dx=J. > T X
sin” xcos” x sin® xcos? x cos“x sin” x

anMeHFIFI CBOWMCTBO HeonpeageneHHoro nHterparna, 3agasaemMoe paBeHCTBOM

_“f(x) + g(x)fx = jf(x)dxi I g(x)dx NONY4nM:

J P
cos? x sin? x cos? x Ysin’x

Monyyunu gga Ta6r||/|t-|Hb|x MHTerpana Mo q)opmynaM HaxoguMm:

I —J- dx +.[ =t1gx—ctgx +C.

s1n )CCOS X COS X SlI’l X
1.1.MpumMeHss MeTOA HENOCPEeACTBEHHOr0O MHTErpupoBaHuA, BbIYUCIUTb
MHTerpanbl

dx 25 4+5% 3x* +3x7 -1, -2x* +4x -1,
1-116—x4 2.-[ 0 dx; SI R dx; 4. I dx ;
5
5. IXZ—mdx; 6. de)“ 7. J.coszfdx; 8. I2xexdx;
x°+1 x +1 2



9. J.(sing—cosg)zdx; 10. dex; 11. I@dx

s X

555 +1 4 _

12. e 18 [e [ — xjdx 14. | 4){ \/F}dx,
1 1 1 1 1 x2+2

15. || =——dx; 16.||—+—+—{dx; 17. dx;

J.(\/; W]x '[(x+x2+x3jdx J')c2—1 *

1 1
18. de; 19. d.
J( x2 x +3Jx I[x -25 1/)624_5])6

. JI+x? —y1-x° . .2 X
20. jx de, 21, j — dx: 22 jsmzzdx

sin” x cos?® x

— Q1 _ 2
23. jctg%cdx; 24, J’ls#dx; 25, J.Hﬂdx

Mpumep 1.2
Bblumncnnte nHTerpan I arctgxdx .

PeweHue.
Monoxum u = arctgx, dv =dx .

Torpa du = (arctgx)'dx = x 5 = Idx, V=X
I+x

(30ecb B Ka4yecTBe V MOXHO B3ATb Nobyro n3 nepsoobpasHbix Buga x + C, rae C —
Npoun3BosSibHasa NOCTosiIHHasA. B3sto v = x, T.e. C=0).
Mo dopmyne (Iudv = uv—jvdu) NMEEM:

dx

tgx d. 1 2
Jerce e _xarciex (X1 e |
1% u

d(x* +1)

2

1
= xarctgx —Eln(1+x2)+ C

u dv v u 1+x

1.2. C nomowb0 MeToaa nHTerpnpoBaHusa no 4Yactdm BbIHYUCITINTb UHTErpanbl

1. I\/az —x%dx; 2. Ie&dx; 3. J«arctg\/_ dx; 4. jcos(lnx}lx;

5. Iln(xz +2)1x; 6. Ilnzxdx; 7. J.xz +1 cosxdx; 8. J.e" sinfdx;

x ) dx dx
9. je2 cos 3xdx ; 10. Ie sin xdx; 11. '[C())Csxx’ 12. Js;xx
13. szexdx; 14. Ix sin xdx; 15. jx cos xdx; 16. I x+1 cos3xdx;
17. Ixsinxdx; 18. Ixcosxdx; 19. Ixze;dx; 20. jx3e’xdx;
21. '[xesxdx; 22. J.xe_xdx; 23. Iln(\/l —x+4/1 +x)ix;
24. [(ax” +6x—7)in xdx; 25. [(x? +3x+2)In xdx
Mpumep 1.3
Bblumcnntb nHTErpan jez _1 dx.

e’ +



PeweHue.

x , dt
Monaraem f =e , x=Int . Otciona dx=(Int) dt=7.

CnepoBaTenbHO,
T - 2t — 1 1
[Ctqe it 2Dy o o dtD g—Zln(lth) Int+C
e’ +1 t+1 ¢t (t+1De t+1 t t+1

BosBpaluasch kK nepeMeHHoM X, OKOHYaTENbHO NOMNyYyaeMm:

X

j LY 2In(l+e*)—x+C.
e’ +1

1.3. NpuMeHsa MeToA NOACTAHOBKMW, BLIYMMCAUTL UHTErpansbl
dx X \/; 5x—-6

1. ;2. | —=——dx; 3. |——dx; A4

I2 3x Ii/}ﬂ I\/}+1 J\/1—3x

J-\/x+ +1 ) 6.[ sin x dx 7'I cos'3x dx:
/ x+1— 1+3cosx 3 +sin 3x

8. jcos‘ xsinxdx; 9. Isinzxcosxdx; 10. Ie“’” sin xdx ;

1. [ P 12, [ cosxdr; 18, [Code; 14 [,
.Ie X dax, .J.e COS X , .J‘TX, .Jl+x2 X ,
15. [e sec? adv: 16, [%ax: 17, [ ac; 18, [—F .
je e -[sin3xx Icos xx ‘[X(l-i-ll'l.X)
1
19. I—de; 20. [V —sax; 21 [“2—; 22 j3 dx .
ve' +1

23, J-arctgx) de; 24.1 e'dx | o5 J‘COS\/—

Iy oo

2. ONPEOENEHHbIA UHTEIPAN

2.1. OnpeneneHHbIn MHTerpan Kak npeaesn MHTerpansHOM CyMMbI.
2.2. leomeTpuyeckmi 1 (omnsn4ecknin cMbICn onpegeneHHoro nHTerpana.
2.3. ®opmyna HbtoToHa-J1lenbHumua.
2.4. OcHOBHblE CBOWCTBaA ONpeaenieHHoro nHTerpana.
2.5. BbluncneHnsa onpegeneHHoro nHTerpana.

2.5.1. dopmyna HeloToHa-JlenbHuua.

2.5.2. NHTerpupoBaHne NoacTaHOBKOW.

2.5.3. IHTerpmpoBaHune no 4acTtsam.

2.5.4. NHTerpnpoBaHme YeTHbIX N HeYETHbIX OYHKLMA B CUMMETPUYHbIX Npeaenax.
2.6. HecobGcTBEHHbIE NHTErparnbl.

2.6.1/HTerpan ¢ 6GECKOHEYHbIM MPOMEXYTKOM MHTErpupoBaHna (HECOOBCTBEHHbIN
nHTerpan | poga).

2.6.2. VIHTerpan ot pa3spbiBHOW (PyHKLMM (HECOBCTBEHHbIN nHTerpan Il poaa).
2.7. NpunoxeHns onpegeneHHoro nHTerpana
2.7.1. l'eomeTpuyeckme u pmsnyeckne NnpuoXeHna onpeneneHHoro nHTerpana.

2.7.1.1. CxeMbl NpyMEHEHUs onpeaenieHHoro nHrerpana.

2.7.1.2. BbuncneHve nnowagemn nnockux uryp.

2.7.1.3. BblumcneHune gyrm nnockon KpuBoOW.

2.7.1.4. Bbluncnenune obbemoB Ten.

2.7.1.5. BbluncneHme nnowagn noBepXHOCTU BpaLLEHUA.

2.7.1.6. MexaHn4eckme NpunoxXeHnsa onpeaeneHHoro nHTerpana.



2.7.2. MpnbnmkeHHOe BbIYMCINEHME ONPEeAENIEHHOro NHTEerpana.
2.7.2.1. dopmyna npsiMmoyrosibH1UKOB.
2.7.2.2. dopmyna Tpaneuunn.
2.7.2.3. dopmyna napabon (CumncoHa).

Bonpocbl ana camonpoBepku
1. UTo Takoe onpeneneHHbl nHTerpan?
b

. Kak Ha3biBaloTCHa BCe afieMeHTbl B 3anucu J f(x)dx?
a

2

3. Ot yero 3aBucuUT npupawleHne F(b)—F(a)?

4. CdopmMynmpynTe OCHOBHbIE CBOWUCTBA OnpeesieHHOro nHrerpana.

5. B 4ém 3akntovaeTcs reoMeTpuyecKnin CMbICi onpeaeneHHoro nHrerpana?

6. MoxeT nu nnowanb KPMBOMMHEWHOM Tpaneuun ObiTb paBHa oOTpulaTENbHOMN
BeNU4YnHe, Hynto? OTeeT obocHynTe.

7. MNpuBeauTte npymepbl PUINYECKUX N TEXHUYECKUX 3a[ay, KOTOPble MOXHO peLlnTb
C NOMOLLbIO ONpeaeneHHoro nHTerpana.

MHauBuayanbHble 3aaaHus
Mpumep 2.1

b
Bbluncnnte nHTerpan _[sin xdx

a

PeweHue.
Tak kak oaHOM M3 nepBoobpasHbiX ANs YyHKUMM f(x) =sin x aBnsieTcs OyHKUUS
F(x) =—cos x, TO, npumeHsasa popmyny HetoToHa-JlenbHuua, nonyyaem:
b
jsin xdx = —cosx | " =cosa—cosb.

a

2.1. Bbl4MCcnuTb UHTErpanbl

2 ) 1 5 3 dx
1.]0(3x —l)ix; 2.];)(\/;—)6 }lx; S.Lm;

1 z 0 4 2
dx 4 X 3x" +3x° +1
4. ; 5. dx ; 6. —dx;
-[) J;) 1+ x* J.;; 1+ x?

2 1 ' odx 2
2 . . _ .
7. _[l(x +—x4jdx, 8. Iom’g' on(3 x)dx,

V4 3z
10. j sin 2xdx ; 11.j xsinxdx; 12 jlnxdx;
0 2z 0
1 dx 0 2 /3
13. Ilm, 14. Iln xdx ; 15..[ arctgxdx

16. J.l xe_xzdx; 17. j *Va* —x*dx; 18.
-1

0 2+cosx

4 2
1+x
19. -20. : o1, [ - 2 s
01+\/_ J‘\/_+1 J-o 1—x



4 I i
22. L ;o 23. Izsinxcosz xdx ; 24. jzcosxsinz xdx ;
0

01++/2x+1 0
" dx
0e" +1
Mpumep 2.2
HanTtn nnowagb durypbl, orpaHUYeHHON NUHNSMK  f(x) = 1-x*u y=0.
PeweHue.
MoXHO cuuTaTb, 4TO 39Ta dwurypa orpaHudeHa ocbio Ox, rpadukomMm dyHKLMK

f(x)=1-x" nnpsmbimMu x = -1, x=1 (puc. 2).

25.

Puc. 2

b
MoaTtomy no dopmyne S = jf(x)dx eé nnowaab pasHa:

; fli-rh= 51

2.2. Bbluncnutb nnowaau cdpuryp, orpaHU4eHHbIX TIMHUSMU

1. y=4-x*, y=0; 2. y*=2px, x=h; 3. y=Ihx, 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:|x|+1, y=0,x=-2,x=1; 8. y=sinx, y=x2—7zx;
. zr . T
9. y=arcsin2x, sz,y:—E; 10. y=sin2x, yzl,xza, roe

11-x2_y2:1,.X:2; 12-)0’:4,35:4,)’:4,)6:0,)7:0;
13. y:xz, y:\/;; 14. y:‘x2_1‘, y=0,x=-"2,x=2;
15. y=x?—2x+2, x=—1,x=2 v oTpeskom [-1,2]ocn ox;

16. y=—x2+4, y=0, 17. y:l, y:O,x:Lx:3;

18. y=2sinx, y=0, x=0un x==; 19. x—y—-1=0, x=—4,x=-2,y=0;

N =

20. y=—x’-1, x=Lx=4,x=0; 21. y=x>-6x, x=0;
22 y=x2, y:4,y:9,x20, 23 y:xz’ y:2x’

24. y=sinx, y=0, ecnu ﬂéxé%z; 25. y=8+2x—x", y=x+6



Mpumep 2.3

Haitv anuny ayr nonyky6uyeckoi napabonbl y = x>’ ot x=0 no x=5.

PeweHue.

[aHHasa KpuBas cumMmeTpudHa oTHocuTenbHO ocn Ox. Hangem anuHy BepxHeEn BETBU

2 1/2

kpuBOit. MpomsBogHasi PyHKUMM y=x"'> paBHa y':%x . Mo dopmyne onuHbl Oyru

b
nnockou kpueon ( L =I 1+ £"*(x)dx ) nonyunm:

5 5 3/2
L:I 1+y'2(x)dx:.|- 1+9—xdx=i 1+% | 3 =ﬁ_
0 0 4 27 4 27

2.3 BbluncnuTb ANWHY Ayru KpMBou
3

1. y:xE oT x=0p0 x=4;

N

2 o
. y=x"—1, oTceyeHHom ocbto OX;

3. yz%[e“+e”j or x=0p0 x=a;

4. y=Incosx ot x=0 po x:%;
. 4 27
5. y=Insinx ot ng ao x:?;

2
X

1
6. y=———Inx oT x=1p100 x=¢;
y 1 2 A

7. y? =g(2—x)3 oT x=—1 100 x=2;

8. y=x" o1 x=0 pgo x=2;

. T
9. x=¢'sint, y=e'cost, 0<r<=

[\S)

10. y=Insinx ot x:% Jo x:%;

1.y :(%)x“ x—(%)‘{/y Mexay Toukamu nepeceveHust ¢ ocbto Ox.
x2

12. y== or x=0 pgo x=1;

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

3
14. x=%—t, y=t’+2 ot t=0p0 t=3;

15. x=¢'cost, y=e'sint oT t=0 Ao t=Inr;
16. x=8sint+6c¢cost, y=6sint—8cost OT t=0 00 t:%;
17. x=9(¢ —sint), y=9(1—cost);

3

18. y=x2 oT x=0 [0 x=4;

10



19. yzg(e“jte_“j oT x=0 g0 x=a,;

20. y=Incosx oT x=0 pgo xz%;

2
X

21. y:?—%lnx oT x=1p00 x=¢;

22. y? =g(2—x)3 oT x=—1p100 x=2;

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

24. x:et-sint, y:etcost, Ogtgg;
25. y=Insinx oT xz% 0o x:%

Mpumep 2.4

2 2

< " X
Hantn o61ém Tena, o6pa3zoBaHHOro BpalleHMEM annumnca —2+Z—2 =1 Bokpyr ocu Ox.

a
PeweHue.
Tak KaK anamMnc CUMMETPUYEH OTHOCUTESNIbHO OCen KoopauHaT, TO JOCTAaTOYHO HaWTu

b
NoNIOBUHY nckomMoro obvéma. Mo bopmyne obvEMa Ten BpaweHus (V = 7Z'J v’ (x)dx ) umeewm:

a

lV =7r]l'yz(X)dx=ﬂj.b2(l—éjdx=ﬂb2j‘dx—ﬂjjx2dx=
2 0 0 a 0

a 5
b’ x’
=(7zb2x— 0 j

CnepoBaTenbHoO, lV :gmbz, oTkyga Vv :gmbz. Ecnn a=b=R, 10 annunc asnsaeTca

—”bzag =27mb2 :

“— mh’a
0 3¢2 3

OKPYXHOCTbI0. Toraa o6bEM Tena BpaLLeHUs OKPY>XKHOCTK BOKPYr ocn Ox ecTb wwap, 06bEM
4 s
koToporo V = ng :

2.5. Bbluucnutb O00BEMBbI Ten, obpa3oBaHHbIX BpaweHuem dQuUrypsol,
OrpaHu4eHHOW NUHUAMMU, BOKPYr YKa3aHHOW NMPSAMOW

1. y> =2px, x=h BOKpyr ocu Ox;

2. y=4—x*, y=0, x=0, rae x>0 Bokpyr ocn Ox;
3. y=4—x*, y=0, x=0, rae x>0 BOKpyr ocn Oy
4. y=x*, y=-+/x BOKpyrocu Ox;

5. y=e", x=0, x=1, y=0 BoKpyr ocn Ox;

6. y=¢*, x=0, x=1, y=0 BOKpyr ocun Oy;

7. y=x"+1, y=0, x=1, x=2 BOKpyr ocn Ox;

8. y=x"+1, y=0, x=1, x=2 BOKpyr ocu Oy;

9. y=x’, y=1, x=0 BOKpyr ocn Ox;

10. y=x’, y=1, x=0 BOKpyr ocu Oy;
11. y=x-x" ,y=0 BOKpYyr npsamMon y=0;

11



12. y=x—x" ,y=0 BOKpyr npamoi x=0;
13. y=x—x" ,y=0 BOKpYr npsamMomn x=2;
14. y=x—x" ,y =0 BOKpYr npaAMoi 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 BOKpYr npsiMont y=0;

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

19. y=Inx, y=0, x=e BOKpYr npAMon y=-1;

20. y=Inx, y=0, x=e BOKPYr npsamon x=1;

21. y=Inx, y=0, x=e BOKpPYr npamMon x=-1;

22. y=Inx, y=0, x=¢ BOKpPYr npsamMon y=1;

23. y=sinx, y=0, 0<x<7 BOKpyr npsmon y=0;
24. y=sinx, y=0, 0<x <7z BoKpyr npsamon x=0;
25. y=sinx, y=0, 0<x<7 BOKpYr npsiMon x=2rx

3. HECOBCTBEHHbLIE UHTEIPAIJbl 1-r0 U 2-ro0 POOA

3.1. HecobcTBeHHble nHTerpanel 1-ro n 2-ro poga ¢ 6eckoHeYHbIMU npegenamm u ot
HeorpaHuYeHHbIX PyHKUMIA, onpeaeneHns, X OCHOBHbIE CBOMCTBA.

3.2. YcnoBusi CXoOMMOCTM HECOOBCTBEHHbIX MHTErpasioB U crnocobbl mnccrnegoBaHus
CXOANUMOCTMW.

Bonpockl ans camonpoBepku
1. Jante onpeneneHne HecobBCTBEHHOro WMHTEerpana nepeoro poga (MHTerpana, y
KOoToporo oguH wunu oba npegena WHTErpupoBaHMS OECKOHEeYHbl), YKaxute ero
reoMeTpuYeCKnm CMbICII.
2. NPV peLLeHnn Kaknux 3agad Ucnosnb3ytTcss HECOBCTBEHHbIE NHTErpanbI?
3. MNMpvBeanTe NpuMepbl CXOAALLErOCH U pacxogsLeroca MHTerpanoB NepBoro poaa.
4. B kakoM cMmbIcrie criegyeT MnoHMMaTb pacnpocTpaHeHne qopMysibl HbloToHa-
JlenbHuua Ha cny4vanm HeCOBCTBEHHbIX MHTErpanoB ¢ 6eCKoHeYHbIMK Npeaenammn?
+* dx
5. MNpun Kaknx 3HaYEHUAX K CXOOUTCH NHTerparn j — ?
1 X
6. Jante onpegeneHve HecOBCTBEHHOrO WHTErpana BTOPOro poga (uMHTerpana oT
HeorpaHuYeHHOW PyHKUMN).
7. YKaxuTe reoMeTpuyecKknin CMbICNT HECOOCTBEHHOrO MHTErpana BTOpPOro poga B
cny4yae, Korga nogblHTerpanbHas yHKUMS HeoTpuuaTenbHa.
8. MNMpuBeaunTe NpuMepbl CXOASALLEroCs U pacxogsLeroca MHTerpanos BTOPOro poaa.
9. Kak Bbluncngetca nHterpan ot yHkumn f(x), HeorpaHM4yeHHOM B KOHEYHOM 4uchne
TOoYek oTpeska [a; b].

Mpumep 3.
dx
l+x*

0
MNcecnepgoBaTbh Ha CXOAMMOCTb J.
S
PeweHue.
Mo onpegeneHnio nmeem:

12



0 0
dx . T\ 7«

= lim = lim arctgx lim (arctgO—arctgR)=0—| — |=—

J;o1+x2 R—)—ooR1+x R——c0 & | R Rg)—oo( 8 8 ) [2) 2

TO €CTb UHTErpasn cxoguTtcA.

3. UccnepoBaTb Ha CXOAMMOCTb

1. fwexdx; 2. IO*@xe-xzdx; 3. Jl*“xzdix; 4. J:ocarctgxdx;
141 - S 'd

5.{ +x“dx; 6. [ sinxdx; 7. [ xeds; . Oxf;

9. jj%;m.imm; 1. jolmzxdxnz. chtgxdx;

13, J\/ﬁ' 14, j:(xc—i—);)?; 15, fﬁ; 16. fsixx;

17. jomif; 18. J.(:we"sinxdx; 19, jmar;gxdx; 20. jm(xzd%)z;

21, jmm;dx; 22, Ilwxzdﬁ; 23, j \/x__ 24, jlme_;dx;

25. jmidx

MeToaun4yeckue pekomeHagauum no HanucaHuio pedepara

HanucaHve pedeparta asnsertcs

- ogHon un3 dopm OOydYeHUa CTYOEHTOB, HarnpaBfieHHOW Ha opraHuv3aumio u
NOBbILLIEHWNE YPOBHS CaMOCTOATENbHON paboTbl CTYAEHTOB;

- ogHOM M3 OpPM Hay4yHOM paboTbl CTYAEHTOB, LENbl KOTOPOM sBAsieTCA
paclMpeHne Hay4YyHOro Kpyrosopa CTyOeHTOB, O3HaKOMMeHMe C MeTOoOO0SIorMen Hay4YHoro
noucka.

Pedepat, kak copma obyyeHuss CTyoeHTOB, - 3TO KpaTkmin 0630p MakcumarbHOro
KONnuyecTBa AOCTYMHbIX NyOnukauum no 3agaHHoW Teme, C dfieMeHTaMn COMnoCTaBUTENBHOMO
aHanusa [aHHbIX MaTepuanoB U C nocrnenylwumMm BbIBOAAMM.

Mpn nposegeHnn o63opa AOSMKHA NPOBOAMTLCS U UccnefoBaTenbckas paborta, HO
obbeM ee OrpaHudeH, TaK KakK aHanu3upyrTcs yXe caenaHHble npeablaywmmm
nccnegoBaTtensaMu BbiBOAbl U B CBSI3W C HEDOOMbLUMM 06beMOM AaHHOW opMbl paboTbl.

lMpenogaBaTenb pekoMeHayeT nutepaTtypy, KoTopad MOXET BbiTb MCNONb3OBaHa ANd
HanucaHna pedeparTa.

Llenbto HanucaHna pedepaToB ABNAETCS:

— NpuUBUATME CTyAeHTaM HaBblkOB Oubnuorpaduyeckoro noucka Heobxoommom
nutepaTtypbl (Ha ByMaXHbIX HOCUTENSAX, B ANIEKTPOHHOM BUAE);

— MpUBUTME CTYAEHTaM HaBbIKOB KOMMAKTHOIrO U3SIOXXEHNS MHEHUS aBTOPOB N CBOETO
CyXOeHus no BblOpaHHOMY BOMPOCY B NMCbMEHHON hOpMeE, HAaYYHO rPaMOTHbIM S3bIKOM U B
XOpOLUEM CTUSE;

— npuobpeTeHne HaBblka PaMOTHOrO OMOPMIIEHUS CCbIFIOK Ha WCNonb3yemble
NCTOYHUKK, NPABUITbHOIO LMTUPOBAHNSA aBTOPCKOrO TEKCTa;
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— BbIIBfieHWe W pa3BUTUEe Yy CTydeHTa WHTepeca K onpedeneHHOW Hay4yHou U
NpakTUYeCcKomn npobnemaTtuke ¢ Tem, 4TOObl UccnegoBaHWe ee B AalbHenweMm
NPOAOSKANOCh B NOATOTOBKE U HANMMCaHUN KYpPCOBbIX M AUNAOMHOM paboTbl 1 AanbHENLLNX
Hay4HbIX Tpydax.

OcHoBHble 3afayu cTygeHTa npu HannucaHuu pedpepara:

- C MakcuManbHOW MOSHOTOW MCMNOSib3oBaTb NMTEpaTypy No BbiOpaHHOW Teme (Kak
peKoOMeHOyeMyto, TaK M CaMOCTOSTENbHO NoaobpaHHyo) Ana MNpaBUbHOIMO MOHMMAaHUS
aBTOPCKOM NOo3nLumu;

- BepHo (6e3 nckaxxeHuns cmbicna) nepegaTb aBTOPCKYHO NO3NLMIO B CBOEN paboTe;

- YACHUTbL Ansa cebs 1M U3NoXNTb NPUYMHBI CBOEro cornacusa (Hecornacus) ¢ Tem unu
WHBbIM aBTOPOM MO AaHHOMW npobneme.

TpebosaHusi kK codep)kaHuro:

- MaTepuan, WuCMNONb30BaHHbIN B pedepaTte, AOOMKEH OTHOCUTCA CTPOro K
BblGpaHHON TeME;

- HeOBXO0ONUMO M3MOXWUTb OCHOBHbIE acnekTbl NPOGNeMbl HE TONbKO rPaMOTHO, HO U B
COOTBETCTBUN C TOW WUNN MHOW FOTMMKOW (XPOHOMOMMYECKON, TeMaTU4eCKon, COBbITUAHON U
Ap.)

- NPU U3NOXEHUN cnegyeT CrpynnupoBaTth Maen pasHbiX aBTOPOB MO OBLLHOCTU TOYeEK
3PEHUS UMK NO HaYYHbIM LLIKOMaM;

- pedepaT [OOMKEH 3akaH4MBaTbCA NOABEAEHMEM  WUTOrOB  NPOBEAEHHOM
nccnegoBaTenbCKon paboThl: cogepXaTb KpaTKuM aHanu3-o60CHOBaHWE NPenMyLLECTB TOW
TOYKM 3pEeHMS NO paccMaTpmBaeMoMy BOMPOCY, C KOTOPoW Bbl convaapHbl.

MpumepHbIe TeMbl pedepaToB
no AUcUUnNInHe «ANeMeHTbl MHTEerpanbHOro NCHUCNEHUA»

"leomeTpuryeckne npunoXxeHus onpeaeneHHoro nHTerpana:
1. BblumcneHne nnowaam nnockon gurypebl
2. BbluncneHve anvHbl gyrn niiocKom Kpueom
3. BbluncneHue nnowaam KpUBONMHENHOTO CEKTOpa
4. BbluucneHne odbbemos
5. BbluucneHne nnowaam noBepxXHOCTN BpaLLeHNs
dunsnyeckmne NpPUNoXeHNa onpeaeneHHoro nHTerpana:
6. BblumcneHue npongeHHoro nyTu
7. BbluncneHne paboTbl C MOMOLLBIO ONpeaenéHHoro nHTerpana
8. KoopauHaTbl LleHTpa TshKecTn
9. Ctatnyeckme MOMEHTbl OTHOCUTENbHO KOOPAMHATHBLIX OCen MaTepuarnbHOMn
Kpusou
YncneHHoOe NHTErpnpoBaHme:
10.MeToq NpsIMOYronbHUKOB
11.MeTopg Tpaneummn
12.MeTopg CumncoHa
13.MeT1opg Naycca

TecTbl NO AUCUUNIINHE «DNEeMEeHTbl UHTerparibHoOoro UCHUCNEeHUNA»

[Mpn camMoCTOATENBbHOW NOArOTOBKE K TECTUPOBAHWUIO CTYAEHTY HEO6X0ANMO:

a) roToBSACb K TECTMPOBaHMUIO, NpopaboTanTe MHPOPMALMOHHBIA MaTepuan no gUCUMMNInHE.
MpokoHCYNbTMPYMTECH C NpenogaBaTenieM no Bonpocy Bbibopa y4ebHom nutepaTtypsl;

6) 4eTKO BbISICHUTE BCE YCMOBUS TECTMPOBaHUS 3apaHee. Bbl 4OMKHbI 3HATb, CKOSTbKO TECTOB
Bam BygeT npeanoxeHo, CKONbKO BpeMeHM OTBOAUTCSA Ha TECTUPOBaHME, KakoBa cucTema
OLIEHKM pe3ynbTaToB U T.A4.

B) npuctynas Kk pabote C TecTamu, BHMMAaTeNbHO W OO KOHUA MpoYTUTE BOMPOC U
npegnaraemMble BapMaHTbl OTBETOB. Bbibepute npaBunbHble (MX MOXET BbITb HECKOMBKO). Ha

14



OTAENbHOM JNUCTKE OTBETOB BbiNMWKUTE uudpy Bonpoca M OykBbl, COOTBETCTBYHOLLUE
npaBurbHbIM OTBETaM;

r) B npouecce peLleHns xenaTtenbHo NPUMEHSITb HECKONMbKO NOAXOAOB B peLUEHMM 3afaHus.
OTO NO3BOMSET MakCUmarbHO MbBKO onepupoBaTb METOLAMU PeLLEHUs, Haxoasa Kaxabin pas
ONTUMarbHbIN BapuaHT.

A) ecnn Bbl BCTpeTunu 4YpesBblvaniHO TpyaHbIi Ans Bac Bonpoc, He TpaTbTe MHOro BpeEMEHMU
Ha Hero. [NepexoauTe K opyrum Tectam. BepHutechb K TpyaHOMY BONPOCY B KOHLE.

€) 0b6s3aTenbHO OCTaBbTE BPEMS 419 NPOBEPKM OTBETOB, YTOObLI N36exaTb MEXaHNYECKNX
OLUNBOK.

TecTtbl 6epyTca n3 nocobus PssaHoBa E.A., Lapunos B.Y. TecToBbI KOHTPOMb 3HAHWIA NO
MaTemMaTtmyeckomy aHanmay (Yactb 2): yuebHoe nocobme nNo opraHm3aumm camocToAaTENbHOM
paboThbl CTYAEHTOB MO HanpaBneHuto NoAroToBkM «lMegarornyeckoe obpasoBaHme» nNpodunb
nogrotoBkn «MaTematmyeckoe obpasoBaHue» - bopucornebek: OOy  BIO
«Bbopucornebekuit rocyaapcTBeHHbIN negarorndecknin UHCTUTYy T, 2014. — 45 c., un.

Basa 3agaHui onst NOAroTOBKU K TECTUPOBaHUIO NO AUCUMNIIUHE «QNeMEeHTbI
MHTEerpanbHOro UCHUCIIEHUA»

1. COBOKYMHOCTb BCex nepBoobpasHbix PyHKUMK f(x) HasblBaeTcs:
A) HeonpegeneHHbIM MHTErpanom oT yHKUMK f(x)

B) OnpegeneHHbIM MHTErpanom ot oyHKUMK f(x)

C) HecobcTBEHHBLIM MHTErpanomM oT yHKUUKN f(x)

D) KpuBOnuHenHbIM MHTErpanom oT PyHKUMnN f(x)

E) [1BOMHLIM MHTEerpanom ot yHKUMn f(x)

2. YKaXxute CBOMCTBO HeonpeaerieHHOro nHTerpana:

A) Jdfo=f+C

B) [df (x)=f(x)

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

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

E) [dr(v)=c

3. YKaxuTe CBOMCTBO HeonpeaeneHHoro nHrerpana:
A ([ reodx) = £

B) ([ f(odx) = Fo)

C) ([ Fdx) =C

D) ([ f(x)dxy =F(x)+C
E) ([ o) = oo+ c

4. Ykaxunte bopmyny MHTErPUPOBAHNSA 3aMEHOM NEePEMEHHON B HeonpeaeneHHOM
WHTerpane:

A) [ fdx=[ flom)’ (t)dt

15



B) [ f(x)dx = f(p(0))et
C) [ f(x)dx= [ fp))dr(p(t))
D) [ f()dx = f(t)det)
E) [ f(odx=[ fOp@)ar

5. Hangunte nHterpan j( 3
X+

L
2(x+3)
_d +C
(x+3)°
__2 -+C
5(x+3)
D) Slnjx+3[ +C
E) 5lnjx+3/+C

In® x
, [
6. Hangute nuterpan J

7. Hangute nnterpan Icos3xsinxdx:

COS X

)~ 4
B) sinx+C

)

)

>

+C

C) —3cos’x+C
D

COS X

E) 3cos x+C

8. Hangnte uHTterpan I
A) arcsin *ic
4
1 .oX
B) —arcsin=+C
4 4

1 X
C) —arcte=+C
) Zareig

dx .
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D) ln‘x+ 16-x*|+C

E) arcsin X
4

9. Hangute uHterpan f %
x*+

1 X
A) —arctg=+C
) 2 g2
B) ln‘x2+4‘+C
C) arctg%JrC

2

D) arctg % +C

2

E) arctg % +C

10. Kakon meToa NpMMeHSsieTCs NpU HaXoXAeHUU nHTerpana _[arcsinxdx:

A) NHTerpupoBaHue No YyacTam
B) MeTopq 3ameHbl nepemMeHHOM

o X
C) C nomoLupbto yHMBEpcanbHOM NOACTAHOBKN f = tg 5
D) HenocpencteeHHOE MHTErpUpoBaHune
E) MeTog noaseaenuns nog 3Hak guddepeHumnana

11. Hangute nHTterpan J. sin Sxdx :

A) —%cosSx+C
B) 5cos5x+C
C) écosanLC

D) —5cos5x+C
E) cos5x+C

12. Hangute nHTerpan jxcos xdx

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

13. Hangute nHterpan Iln xdx

A) xInx—x+C
1nx+C

B)
C) —+C
D)

xlnx X

17



E) x+C

14. Hangute vHTerpan jﬂ
x+1

A) In|x+1/+C

B) 1n|x|+C

C) x+1)*+C
D) X’ +x+C
E) x+C

15. Haiigute nHTerpan I e dx:
A) le3x+5 +C
3
B) 3¢ +C
C) e3x+5+C
D) Letsc
3

E) l 63x+5
3

16. Ykaxute popmyny MHTErpMpoBaHns rno YacTam B HeonpeaeneHHOM UHTerpane:
A) judv = uv—Jvdu

B) Iudv = uv+jvdu

C) Iudv = uv+Ivdv

D) Iudv = Jvdu

E) Iudv =—uv+ Jvdu

17. Hangute vHTerpan J(x+sin %}dx:

2

A) X dcost+cC
2 2
x’ x

B) ——-cos=+C
2 2

C) x2+cos§+C

2
D) X ocostic
2 2

E) 2x+cosx

18. Hangute vHTerpan jx—ﬂdx:
X

A) x+In|x|+C

B) 1n|x|+C

C) x+1)’*+C

18



2

D) %+ln|x|+C

E) x+C

19. Haiigute nHTerpan Isinz xdx

A) f—lsin2x+C
2 4

B) i—lsin2x+C
2 2

C) £+lsin2x+C
2 4

D) f—10052x+C
2 4

E) E—lsin)hLC
2 4

20. Hangute mnHTerpan Icos%dx:
A)%m§+c

B) LsinX+C
4 4
C) cosx+C
D) sin™ +C
4
E) sinx+C

21. Hangute nHTerpan jsin 3xsin xdx :
A) lsin2x—lsin4x+C

4 8
B) isin3x—sin4x+C

C) lsin2x+lsin4x+C
4 8

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

22. Hanpgute uHterpan | sin 2xcosSxdx:

1
A) —icos7x +—cos3x+C
14 6

B) —icos7x - lcos3x +C
14 6

C) —14cos7x+6¢cos3x+C

D) —isin7x+lsin3x+C
14 6
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E) —2cos2x+5smSx+C
23. Hanaute nHterpan jsin2 xdx
A)lx—lsin2x+C

2 4

1 |
B) —x+—sin2x+C

2 2
C) %x—sin2x+C

1 .

D) x+Zsm2x+C

E) lx—lCOSZ)C-l-C
2 4

24. Hangute nHterpan fcos2 xdx:
A) lx+lsin2x+C
2 4
1 1 .
B) —x——sin2x+C
2 2
1 1
C) —x——cos2x+C
2 4

D) x+isin2x+C

1 :
E) 5x—sm2x+C

dx

Sm x

o X oo
25. C nomoubio yHuBepcanbHOM NOACTAaHOBKU I =g 5 HanguTe nHterpan _[

X

A) Injtg —|+C
) 82

B) hl‘sin x‘ +C

X
C)lte—|+C
)g2

D) —In +C

ctg >
2
E) Infs| + C

26. Hangute nHterpan jsin3 xdx

3

1
A) —cos” x —cosx +C

B) 3cos® x+cosx+C

20



C) lsin4x+C
4
D) %cos3x—sinx+C

E) %cos3x+sinx+C

Sdx
27. Hangute uHTerpan j

A)51n‘x+x/§‘+C
B) S]II‘X‘-FC

C)%ln‘x+\/§‘+c
D) %hl‘x+\/§‘+C

E) 1n\x+ﬁ\+c

28. Hangute uHterpan |

A) %m\2x+5\ +C
B) 6In]2x+5/+C
C) 3In]2x+5/+C

D) %ln‘x+ \/5‘ +C
E) 6(2x+5) 72 +C

dx
29. Hangute uHterpan |

1
2x+2)2

1
B C
) (x+2)? "

2
C) M+C
2
1
D) - C
) (x+2)2+
E) (X+2)4+
4

+C

C

dx

30. HanauTe nHTerpan I

x+42°

3dx
2x+5

(x+2)3:

Gx+4?
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A) -1

- +cC
33x+4)
B) I ¢
3x+4
C) -1
3x+4
1
D) —
) (Bx+4)?
3
E) 89" ¢

9

31. Ykaxute npoctenwy Apobb 3-ro Tuna

dx x+4

3 5 dx:
Bx+17) 2x° +3x—-2
5x+8
A 50
x“+2x+5
3x+2 x+4
B) | —————da
I X2 +4x—1 '[ 2x% +3x-2 gy
J‘ dx
Bx+7)°
5x+8 3x+2
D) d
I x2 +2x+5 '[ x2 +4x—1 §

E) npoctenwen apobu 3-ro Tuna HeT

32. Hangute mnHTerpan 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) Injx+1 —2In|x + 2|+ C

E) ln‘x+1‘—h1‘x+2‘

33. Hangute mnHTerpan j %:

A) ln‘x—2‘+]n‘3—x‘+C
B) In|x—2|—In[x-3+C
C) ]n‘x—2‘—]n‘3—x‘+C
D) 2Injx—2[-3In[3-x+C
E) 3In|x—2[+2In3-+C

34. HananTe nHTerpan j
x2+9

22

S5x+8

x2 +2x+5

dx,

3x+2

x2 +4x-1

dx,



A) In

X+ x? +9‘+C
x4+ x? +9‘+C
x —/x? +9‘+C

D) ]n‘x+x2 +9‘+C
E) Injx+3/+C

B) L
3

C) In

35. Hangute uHterpan j

3—x2

X
A) arcsin— + C

V3
B) 1n‘x+\/g
C) Larcsinx+C
V3
D) ]nx—\/ﬁ

E)3 a:rccosi +C

J3

+C

+C

dx

Jax2 —a9

+C

36. Haitaute uHterpan |

4x2 —49

A) llnx+
2

B) aurcsin%nL C

C) %ln‘x+\/4x2 —49‘ +C
1 2

D) Eln‘x+4x —49 +C

2_
P ke S

E) In
2

37. Ykaxute QopmMyrny TPUrOHOMETPUU, KOTopas WCNonb3yeTcs MNpu UHTErpupoBaHUK
npoun3seneHnin CUHYCOB N KOCUHYCOB:

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

38. YkaxuTe cdbopmyny TPUroHOMETPUM , KOTOPasi UCMONb3YeTCs NPU BbIYMCIIEHUW MHTErpana
jsin’” xcos” xdx , TA€ M U N-YETHble HeoTpuLaTerbHble 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=—;CcoSx=——
) 1—cosx 2 1+cosx
D)sm“ x=——;Cc08" x=——"—
2 2
) 1+sin2x 1+cos2x
E) smzx:T;coszx:T

39. PaumoHanbHas opobb P(x):% rae R(x).0(x) MHOrouneHbl ¢ 4ENCTBUTENBHBIMM
KoadhpuruUMeHTamMmM Ha3blBaeTCH NPaBUibHON, ECIN:

A) . CteneHb Yncnutens Gonblle CTENEHN 3HAaMeHaTenNs

B) CteneHb uncnutens pasHa CTeNeHn 3HaMmeHaTens

C) CteneHb YncnuTens MeHblUe CTeneHn 3HaMeHaTens

D) CteneHb yucnutensa pasHa ABYM

E) CteneHb uncnutensa paesHa Tpem

40. MNMopbIHTerpanbHaa yHKUUA I#_xl_él)dxﬂsnﬂemﬂ..:
A) PaunoHanbHon yHKUnemn

B) ppaunoHanbHom hyHKUnen

C) TpuroHomeTpuyeckon yHKUNEN

D) MOHOTOHHOW pyHKLMEN

E) JlnhenHon dyHkumnen
41. Yxaxute chopmyny HbtoToHa-TleitbHnua, ecnn F(x) nepsoobpasHas dyHkummn f(x):

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

A)
=SB~ f(a)

Jf@)dx = F(x)
B) «
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'= F(a)~F(b)

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

*= F(a)+ F(b)

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

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

[ £Godx = F(x)

E)
S dx
42. Bolumcnure nHterpan I :
VX +3
A) 2
B) -2
C) 4
D) 4
E) O

V4

4
43. Boluncnute nHTerpan _[sin4xdx:
0

2
44, Bbluncnure nHTerpan I(x2 —2x+ 3)dx :
1

>

O\‘wla N W W

)
)

98]

C)
)
)

m O

45. Kakoe OTHOLUEHNE BEPHO:

S =~ £(0d
A)"[ X)dax }[ X)ax

[ rods = | s

b b
[ f(x)dx=—] f(x)dx
C)a a



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

E) jf(X)dx = F(x)|,= F(a)+ F(b)

dx
S
cos” 2x

z
8
46. Bolumucnure nHTerpan j
0

1
47. Bblumcnute nHTerpan j xe“dx :
0

A) 1

B) -1

C)o

D) 2e

E) e

48. Ykaxnte popMyrny MHTErpMpOBaHNSA MO YacTAM B OnpeaeneHHOM UHTerpane :
b b

A) judv = uv|z —Ivdu

b
B) J.udv = uv|z

a

b b
C) Iudv = uv+jvdu

a

Q

D)

Q —

b
udv = uy —jvdu

E)

D e

b
b
udv = uv|a + J.vdu
a

49. Kakoi 13 nHTerpanoB npeacTaBnsieT onpeaeneHHbIn nHTerparn

I xsin xdx; Ie‘dx; j.x2dx; ]i)lf)jcz'

A) szdx
1
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0 2 0 d.x
B) jexdx; Ixzdx; J.1+x2
1 »

C) Ixsm xdx; Jz-xzdx
1
dx

]

—00

0 e
[

e'dx; ixzdx
1

50. YkaxuTte bopmyny HaxoxaeHnsa nnowanm nnockon ourypel:

N S = [ ()

%]
I
=
=
&

L

9%)
Il
~
—_~
el
=

S
%)
Il

£ (o )edx

m O
%]
I

f'(x)dx+C

Q C— > Q> D Q >+ Q

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

2
2
I

5y

moo

iy,
1 I
S 0 B WM W]

52. BbluncnuTte nnoLaas purypbl, orpaHUYeHHON NUHUAMK y=x"+1, y=0, x=0, x=2:

A) S=—
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1
53. Mnowagp durypsl, orpaHndeHHor nnHnammn y =0, x =1, x =4, y = T paBHa:
X

2
-2

WRCRPRCR
Ly 9 g
TR

AN — o0

54. Beluncnute nnowanb ourypbl, orpaHU4EHHON NMHMAMK y=¢", y=0, x=0, x=1:
A) S=e-1
S=e+1

58. Bblumcnute nnowanb urypbl, OrpaHNYEHHON NIMHUAMUK Yy = xz, y=2x:
A) s 1L
3
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59. Bbluncnute nnowanb urypbl, OrpaHU4eHHON NINHUAMUN y2 =2x ,y=0,x=2:
A) s=22

3
B

=8
C =

S
s=12
S

)
)
)
)

m O

3
2
S=4

60. Hantn obbem Tena, obpasoBaHHOro BpalleHneM BOKpPYr ocu Oy ourypbl, OrpaHU4eHHON

napa6onoit y=x’, ocblo Oy U npambiMu y=0, y=1

MK=%
B)v;:%
C)V,=xr
D)Vf:%
E)V>=%

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

KpMBOM y = f(x), OCbl0 Ox U NPSAMbIMU x =a, x=b BblMUCNAETCS No opmyrne:

A) V. = nj £ (x)dx
B) V, = [ (s
C) v, =7 £ (oxda
D) V, = (ke
E)V, =if2(X)dx

MeToaun4yeckue pekomeHagauum nNo COCTaBNEeHUIO rnoccapus
CocmaerneHue anoccapusi — BUL CaMOCTOSTENbHOW paboThl CTyAEeHTa, BblpaXatollencsl B
nogbope n cucrtemaTmsaumm TEPMUHOB, HEMOHSATHBLIX CIOB U BbIPAXEHUN, BCTPEYAOLLNXCSA
NPy N3y4eHUn TeMbI.
[na coctaBneHnsa rnoccapusi No 3aJaHHOM TeMe HYXHO HauTu MHGOPMauuio C pasHbiX
NCTOYHUKOB (ceTb Internet, aHuuknoneauun, npakTnyeckne nocodbusi, yuebHaa nutepartypa),
N3y4YnTb €e N COCTaBUTb B PYKONMUCHOM BapuaHTe UKN Nofib3yACb TEKCTOBbLIM MPOLLECCOPOM.
O6uwime TpeboBaHMsa COCTaBNEHUS Noccapus

— ['noccapuit coCToUT 13 CroB, COOTBETCTBYHOLLNX TEMATUKE 3aaHuS.

— Wcnonb3yemble cnoBa OOfMKHbl  OblTb  MMEHaMW  CyLLECTBUTESNbHbIMK B
NMEHUTENbHOM Nagexe eqUHCTBEHHOro Yymcna.

— [lonyckaeTcs ncnonb3oBaHMe MHOCTPAHHBIX CrOB, ECAN OHU NOAXOAAT TEME.

29



— He pgonyckatotca abbpeBumatyphbl, COKpaLLEHUS.
— Bce TekcTbl OmKHBI BbITh HaNMcaHbl pa3bopynBo, XKenaTenbHO OTneYaTaHsbl.

Mpumep rmoccapues No gUucuUnInHe «ANeMeHTbl MHTerpanbHOro UCHYUCNEHUA»

Mnoccapun 1 HeonpepeneHHbIN MHTErpan

MoHATHe

OnpepgeneHue

[NepsoobpasHol 0ns
yHkuyuu f(x) Ha
HEKOmMOopPOM MHOXecmee

HasbiBaeTca  pyHkuma F(x), koTopas saBnseTcs
andpdepeHumpyemon n gnga kotopon ansa nwboro xeX
BbINOJSTHAETCA paBEHCTBO

X F'(x)=f(x) unn dF (x)=F'(x) - dx
HeonpedenéHHbiM Ha3bIBaeTCs MHOXECTBO BCEX NepBOOOpasHbIX
UHmMeezpasnom ana pyHkumm f (x)
UHmeepupyemol HasblBaeTca  QyHKUMA, Ons KOTopon Ha  [a,b]
Ha [a, b] cyLwiecTByeTt nepBoobpasHas, a 3HauuT, n
HeonpeaenéHHbIn NHTerpan
UHmezpuposaHuem HasblBaeTCs onepauus HaxoXxaeHus
HeonpeaeneéHHoro uHTerpana
Ceolicmeo ecm F'(x) =f(x), 10 [f(w)du=Fu)+C roe u=
UHBapuaHmHocmu ’
d(x) - npou3BosibHas dyHKUMS, nmetoan
HenpepbIBHYHO NPOU3BOAHYHO
HenocpedcmeeHHoe BbINOMHAETCA C Mnomolbio Tabnuu, npeobpasoBaHus
UHmMezpuposaHue noAblHTErpanbHbIX BblpaXXeHuH, CBOWCTB
HeonpegeneHHoro nHTerpana
Memod nodHeceHusi o0 | OCHOBLIBAETCS Ha CBOWCTBE WHBapPWaHTHOCTU

3HaK dugbgpepeHyuana

HeonpeaerieHHoro unHrterpana. ecii

F'(x)=f(x), 0] f(u)du=Fu)+C

Umobsi noOHecmu nod
3Hak OugbgpepeHyuana

HY)XHO 3anucaTtb nofd 3HakoMm auddepeHumnana
ee nepsoobpasHyo

OYHKUUHO

Memod 3ameHbI 3akn4yaeTca BO BBEAEHUN HOBOW NEPEMEHHOM C LENbio
rnepemeHHouU noslyyeHnMss TabnuMyHOro uWHTEerpana wnuM nHTerpana,

CBOAMMOrO K TabIMYHbIM

UHmeepuposaHue BblAeneHMeM TMOSfHOro KBagpata W3  KBagpaTHOro
8blpaxeHud, TPEXYneHa U BBeAEeHVMEM 3aMeHbl NepemMeHHOMn
codepxxaujux

Keaapame”j mpéxyrneH X+ Z =1 unHTerpanbl cBOAATCA K TabnM4HbIM UNKN K

Bbonee NpocTbIM

Memod uHmeepuposaHusi

[udv =uv —[vdu

10 Yacmsm
Huknuyeckoe NpUMeHNAs OopMyrny WHTErpMpoBaHUA MO 4acTsaMm
UHmMezapuposaHue A0CTaTO4YHOE YMCIo pa3 (HO He MeHee ABYX), Mony4datrT
B MpaBOM 4YacTW paBeHCTBaA MHTerpar, aHanornyHbln
WHTErpany B neBoM 4Yactu paBeHcTBa. Pewas
Nony4YeHHble  YpaBHEHUA OTHOCUTENBHO  MCKOMOrO,
nony4arT AaHHbIA MHTerpan
lMpocmedwue npaBurbHblE paunoHarnbHble Apobu Buaa

pauyuoHarsbHbie 0pobu I,
I, 1l u IV munos

A

(x—a);

(1)
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A

() — (k=22,keN)
(x—a)
Mx+ N
am =z (D:p2 —4g<0)
X“+px+gq
Mx+ N

L (k=2,D=p*-4g<0

(V) (x2 + px + q)k
roe A, a, M, N, p, g — gencreuteneHble Ynucna
Aneopumm 1) ecnu gpobb HenpasunbHasi, TO, pasgenue YACIUTESb

UHMe2puposaHusi Ha 3HaMeHaTenb, HY)XHO OTAENUTb LUeny 4YacTb U

pauyuoHarsbHbix Opobel | NpaBUNbHYIO pauMoHanbHy ApoOb;

2) B npaBuUnbHOWM pauuMoHanbHoOn Apobu 3HameHaTernb

HY>KHO pPasfoXuTb HA MHOXUTENW;

3) npaBunbHY pauMoHanbHylo Apobb NpeacTaBuTb B

BMOE CYyMMbl NPOCTENMLLMX paLMOHanbHbIX gpoben;

4) npouHTerpupoBaTtb LUemnbid MHOIOYNEH W CyMMmy

NPOCTENLLMX paLMoHanbHbIX apoben

m T

WHmeepuposarue ax+b \n ax+b \n ax+b
UppayuoHanbHbIX [R <] : dx = —=1*;
prHKuua cX + CcX + cx +
p=HOK (n,n,,....nm,)
ﬂuqb%)epeHuuaanb/M HasbiBaeTcs BblpaxeHnue rae x™ (a+bx")?P, m, n, p, -
UHOMOM 3
paumoHanbHble 4yucna; a, b — gencTBuTenbHbIE YNcna
MHmezpuposaHue Bblpa)kaloTCs 4Yepe3 aremMeHTapHble dyHKUMM B
oughgbepeHuyuarbHbIX cnenyoLmnx TPEX cnyyasx.
buHomo8
1. p— c;e_.qoe( a+bx" = r| g
m+1 a+bx" =t?,
2 — yenoe :
n g — 3Hamenamenv( p)
m+1 a+bx" =t7x",
3. + p | — yenoe
n g — 3HameHarenb(p)
MHmezpuposaHue BCeraa MOXeT ObiTb BbIMNOMHEHO C MOMOLLBIO
MmpuU20HOMEMPUYECKUX | yHUBEpPCarbHOW TPUFOHOMETPUYECKOW MOACTaHOBKU
yHKyuU x j
tg—=t, x=2arctgt, dx= —dt|=>
2 1+
f=§ 2t

Sinx = =, COSX=——, 1gx=

141 14¢%

as

L5t

Mmoccapun 2
Pasgen 1. HeonpeneneHHbI nHTerpan
o [lepBooGpa3Hasa odyHKUMA oT 3agaHHoM dyHKummn f(x) - dyHkumna F(x),
npousBogHas Kotopoun pasHa f(x), unu gudpdepeHuymnan kotopon paseH f(x)dx, T.e.
F'(x) = f(x) dF(x) = f(x)dx.
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o HeonpeaeneHHbIn uHTerpan cdyHkumnm f(x) - COBOKYNHOCTb BCeX NepBoobpasHbIX,
T.e. BblpaxeHne Buga F(x) + C, rae F(x) - nepBoobpasHas dyHkumn f(x), C -
noctosHHas sennumHa: [f(x)dx = F(x) + C.

Pasgen 2. OnpegeneHHbli nHTerpan
o OnpepeneHHbIn uHTerpan ¢yHkuum f(x) - uucno, paBHoe nnowaan
KPMBOSNIMHENHOW Tpaneunn, orpaHnyeHHon HenpepbiBHoM kpmeon y = f(x) (f(x) > 0 Ha
oTpeske [a,b]), ocbto OX 1 npsiMbIMK X = a, X = b.
o OCHOBHbIe CBOMCTBa onpeaeneHHOro nHTerpana:

[[reodx=-]" fodx,

[ fGdx =0,

[0 gpdx = [ fdxt [ gy
I:cf (x)dx = cJ.:f(x)dx;

[ feods = fde+ [ foods,

€CNnn MHTEepBan UHTerpupoBaHus [a,b] pasbut Ha 4yacTu [a,c] u [c,b].
Pasgen 3. HecobcTBeHHbIM MHTerpansl 1-ro n 2-ro poaa
0 Heco6cTBeHHbIN MHTErpan no 6eCKOHeYHOMY NMPOMEXYTKY MHTErpupoBaHuA -
onpeneneHHbINn HTerpar, y KOToporo XoTst Obl 04MH M3 NpeaenoB 6eCKoOHEYEH.
0 HecobcTBeHHbIN MHTErpan CXoAUTCA, eCIM CyLLECTBYET KOHEYHbIV npeaen:

.ﬁﬂw&=ynﬁﬂm&.

MeToaun4yeckue pekomeHaauum no NOAroToBKE K 3K3aMeHy

[oTOBUTBCA K 3K3aMeHy HeobxoouMmo nocnefoBaTesfibHO, C YYETOM KOHTPOJSIbHbIX
BOMPOCOB, paspaboTaHHbIX Begywmm npenogaBaTtenem kadegpbl. CHavana cnegyet
onpeaeniuTb MecTo KaXdoro KOHTPOSIbHOrO BOMpoca B COOTBETCTBYKOLWEM pasgefie Tembl
y4yebHOM nporpaMmmbl, a 3aTeEM BHMMATENbHO NPOYUTaTb M OCMbBICIIUTL PEKOMEHAOBAHHLIE
HayyHble paboTbl, COOTBETCTBYKOLUME pasfenbl PEeKOMeHOOBaHHbIX y4ebHukoB. lMpu aTom
nonesHo genatb XoTa Obl camble KpaTkMe BbIMUCKM U 3aMeTKn. PaboTy Hag TEMOW MOXHO
cuMTaTb 3aBEPLLUEHHOW, €CNN Bbl CMOXETe OTBETUTb Ha BCE KOHTPOSIbHbIE BOMPOCHI U AaTb
onpeaenieHne noHATUI Mo N3ydaemMomn Teme.

Ona obecnevyeHna nMOMHOTbI OTBETA Ha KOHTPOSbHbIE BOMPOCHI W NyudLIEro
3aMoOMUHaHUA TeOopeTUYECKOro maTtepuana pekoMeHAyeTCsl COCTaBMATb MfaH OTBeTa Ha
KOHTPOJIbHbIN BOMPOC. OTO NO3BOSIUT CIKOHOMUTL BPEMS ANt NOArOTOBKN HEMOCPEACTBEHHO
nepen 3K3amMeHOM 3a cyeT obpallleHns He K nuTepaTtype, a K CBOMM 3anuncsm.

Mpn nogrotToBke HEOHGXOANMO BbISABNATL HaMbonee CnoXxHble BONPOCHI, C TEM, YTOObI
obcyanTb Nx ¢ NpenogaBaTenieM Ha NeKUNAX U KOHCYIbTaumsIX.

Henb3sa orpaHnymMBaTb MOAFOTOBKY K 3K3aMEHY MPOCTbIM MOBTOPEHWEM WU3YYEHHOrO
mMaTtepuana. Heobxogumo yrnybutb u pacwmputb paHee NpuobpeTeHHble 3HaHUS 3a cyeT
HOBbIX UOEWN U MOSIOXEHNN.
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