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1. Koa n HammeHoBaHMe HanpaBfeHUsa NoAroTOBKMU:

44.03.05 MNMeparormnyeckoe obpasoBaHme (C ABYMSA NpodUnsiMmn NoaroToBKM)

2. Mpodnnu noaroToBKM:

MaTemaTtuka. IHdopmaTmka n nHdopMaLnoHHbIE TEXHOOrMN B 0OpasoBaHun
3. KBanudwmkauusa BbinyckHuKa: 6akanasp
4. ®opma oby4eHus: oyHasi, 3a04Has

5. Kadeppa, oTBevawowasi 3a peanusauuio OUCLUUNIMUHBI: €CTECTBEHHOHAYYHbIX W

obLeobpasoBaTenbHbIX ANCLUNINH

6. CoctaButenu nporpammbl: C.E. 3103uH, kaHanaaT MU3NKO-MaTeMaTUYECKUX HayK, AOLEHT,

E.C. MewepsikoBa, CT. npenogasaTtesb

7. PeKOMeHAOBaHa: Hay4YHO-MeTogn4eCKMM COBETOM dunuana (I'IpOTOKOJ'I Ne 1 ot
31.08.2018 r.)

8. YueOGHbIM roa: 2017-2018, 2018-2019  CemecTtpbl: 2 (0¢p0), 4(3¢0)



9.llenn n 3apayum y4e6HON ANCLIMNIIUHDI:

Lenbto y4yeOHOM AUCUUNIUHBI «ONEMEHTbl WHTErpanibHOro UCYUCNEHUS»  HABMSEeTCS
obecneyeHne dyHOaMeHTanNbHOM MaTeMaTU4ecKOn MOAroTOBKM Kak OCHOBbI Oyayuien
npodgeccnoHanbHoON OeATEeNbHOCTU; POPMUPOBAHNE MUPOBO33PEHUA U pPasBUTUE JIMYHOCTU
OGyayLwiero negarora.

3apauvm y4eO6HOM AUCLMNNUHDI:

— [aTb npeacTaBfieHWe O MecTe UM ponn  UHTEerpanbHOro  WUCHUCIIEHUS B CUCTEME
MaTeMaTUyYecKnx Hayk;

O3HaKOMJIEHUE C MOHATUSAMWN N MeTOo4aMU UHTErparbHOrO NCHUCTIEHUS;

O3HaKOMIIeHNe ¢ MaTeMaTU4eCKMMN MeTo4amMu peLleHns NpuKnagHbIX 3agay;

BOCNUTaHWE MaTeMaTU4EeCKON KynbTypbl;

hopMmnpoBaHue y CTyaeHTOB HaBblkOB paboTbl ¢ y4ebHON, HAy4YHON M HAYyYHO-METOONYECKON
nnuTepartypomn.

10. MecTo y4yeb6HOM ANCLUUNINUHBLI B CTPYKTYpe ob6pa3oBaTesibHOWU NporpamMmbl:
OucumnnuHa «OnemMeHTbl MHTerpanbHOro ucumcnenmsa» Bxoaut B 6nok B1 «OucumnnuHbl
(mogynu)» n gaBnfeTcs  OMCUMNNMHOM MO BbIOOpPY BapuaTMBHOM 4YacTu obpasoBaTenbHOm
nporpaMmmbl. [na u3yvyeHns gucuunivHbl Tpebyetca ocBoeHume KypcoB «MaTtemaTuka» unm
«dnemMeHTbl auddepeHumanbHOro ncuncnenunsy, «OcHoBbl uankny. OucumnnmHa sBnsieTcs
npeguwecteyowen ana  KypcoB  «MaTtematudeckun  aHanuad», «Teopusa  yHKUMIA
OEeNCTBUTENbHOIO nepeMeHHoro», «Teopust YHKLUMA KOMMIEKCHOMO nepemMeHHoro», «Teopus
BEPOSATHOCTEM M Matematmyeckass craTuctukar», «[OuddepeHumanbHble YypaBHEHUS»,
«MeToguka obyvyeHna matematmke» U ap.

Ycnosua peanusauun  aucumnnuHel ana nvy ¢ OB3  onpepgensitotca  0CcobeHHOCTAMU
BOCMNPUATUS  y4ebHOW uHopMauMm n C Y4eTOM UMHAMBUAYamNbHbIX NCUXOMU3NYECKNX
ocobeHHoCTeN.

11. MNMnaHupyemble pe3ynbTaTbl O00y4YeHUs nNo AucuunnuHe/moayno (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs oGpa3oBaTeribHON
nporpamMmbl (KOMNETEHUUAMU BbIMYCKHUKOB):

KomneTteHuus
MnaHmpyemble pe3dynbTaTbl 00y4eHus
Koa HasaHune

3HaeT (MMeeT NpeacTaBrieHne): CBA3b TEOPETUYECKMX OCHOB U
TEXHOMOrMYECKNX MPUEMOB INIEMEHTOB MHTErPanbHOIro NCUYUCIIEHNS C
cofepXaHvem npenogaBaembix y4eOHbIX NPeaMETOB (MoHAMUS
repsoobpasHoll, HeorpedesieHHO020 UHmMeezparsa, ornpedesieHHo20
UHmMeeparna, HecobcmeeHHO20 UHmezparna, uHmezparna c
rnepemeHHoU gepxHel epaHuyel; MemoOlbi 8bIHUC/IEHUS] UHMeaparnos
um.d.).

rOTOBHOCTb pearnn3oBbIBaTb yMmeeT:

obpasoBaTesibHble NporpaMmbl — CTaBMUTb NO3HaBaTeSbHbIE LIeNN y4ebHOM AeATeNnbHOCTY;

MK-1 | no y4eGHeIM NpeameTam B — OCYLLECTBNATL CAMOKOHTPOIb 1 CAMOOLIEHKY CBOMX y4eBHbIX

COOTBETCTBUM C TPEBOBAHUAMMN | 1oCTUMKEHWIA;

obpasoBaTerbHbIX CTaHAApPTOB | _ NpUMeHdATb HaBblkv BriageHuns KT, npoekTHom 1
nccrnegoBaTeNbCKon AeATENBHOCTLIO B NPOLIEcCe U3ydeHus
31EMEHTOB MHTErpPanbHOrO NCYNCIEHNS;
Bnapeet (MMeeT HaBbIKK):
— nccrnegoBaTeNbCKOWM U NPOEKTHON AEATENBHOCTY;
— obuwenonb3oBaTtenbckon MKT-koMneTeHTHOCTY;
— obuweneparorndyeckonn MKT-koMneTeHTHOCTY;
— npegmeTHo-negarorndeckon MKT-KOMNETEHTHOCTM.

12. O6beM gncuunnuHbl B 3a4eTHbIX eguHuyax/yac. — 5/180.




dopma NPOMEXYTOYHOM aTTeCcTaLlumn 3K3aMeH.

13. Buabl y4e6HoM paboThbl
Ou4Hasa ¢hopma o6y4eHus

TpynoeMKocTb (Yachl)
Y Mo cemecTpam
Bug yuebHol paboTbl Bcero p
2 cem.
KoHTakTHasa paboTa, B TOM 4Yucre: 72 72
nekumm 36 36
npakTuyeckne 3aHATUsS 36 36
CamocTtoaTenbHas pabota 72 72
dopma NpoMEXYyTOYHON arTecTaumm
36 36
(3k3ameH —36 yac.)
UToro: 180 180

3aoyHas ¢popma o6yyeHus

TpynoeMKocTb (Yachl)
Bug y4ebHol paboTbl Beero o cemecTpam
4 cem.

KoHTakTHasa pabota, B TOM Yucne: 16 16
nexkummn 8 8
npakTnyeckme 3aHATuA 8 8

CamoctosiTenbHasa pabota 155 155
dopma NpoMEXYTOUYHOM aTtTecTaumm 9 9

(3k3ameH —9 yac.)
WToro: 180 180

13.1. CopepxaHue QUCLMUNIIUHBI

HanmeHoBaHue pasgena

Ne n/n
ONCUUNNUHbI

CopepxaHve pasgena aMcunnimHbl

1. Nekuun

1.1 HeonpepeneHHbI nHTerpan.

MepBoobpasHas yHKUMS U HeoNpeaeneHHbI UHTerparn.
OcHoOBHbIe CBOMCTBA HeONpeaeneHHoro nHterpana. Tabnuua
OCHOBHbIX MHTErpanoB. HenocpeacTBeHHOE NHTErpupoBaHueE.
MeToabl MHTErpupoBaHus. 3ameHa nepeMeHHon. VIHTerpnpoBaHmne
no yacTtaMm. MIHTerpvpoBaHne paLmoHanbHbIX YHKUUA.
WHTerpupoBaHue TPUroHOMeTPUYECKNX PYHKLINIA.
WHTerpupoBaHue nppaumnoHanbHbIX (PYyHKLMWNA.

1.2 OnpegeneHHbIn nHTerpan.

3agauu, npyBosLLMe K NOHATUIO onpedeneHHoro nHTerpana.
OnpepeneHuve onpeaeneHHOro uHTerpana.

OcHoBHble CBOMCTBa onpeaeneHHoro uHTerpana. Teopema o
cpegHemMm.

BbluncneHuve onpegeneHHoro nHterpana. ®opmyna HototoHa —
JlenbHnua n ee npymeHeHne ANs BbIYUCAEHUSA ONpeaeneHHoro
WHTerpana. 3aMmeHa nepemMeHHoN B onpeaeneHHoM uHTerpane.
MHTerpupoBaHue no yactam. VIHTerpan ¢ nepeMeHHbIM BEPXHUM
npegenom n ero CBOMCTBA.

Hecob6cTBeHHbIE UHTErpansl 1-ro n 2-ro poga ¢ 6eCkoHeYHbIMM
npegenamMm u oT HeorpaHUYeHHbIX PYHKLNUIA, onpeaeneHust, nx
OCHOBHbIE CBOWCTBA. YCMNOBUSI CXOAMMOCTM HECOOCTBEHHbIX
WHTErparnoB 1 cnocobbl UCCnefoBaHMs CXOOUMOCTW.
"eomeTpuyeckne n uandeckme NpUNoXeHUsa onpeaeneHHoro
WHTerpana.

MeTogbl NPUBAKEHHOIO BbIYMCEHUSA ONpeaeneHHOro nHTerpana.

2. MpaKkTn4yeckmne 3aHATUA

2.1 HeonpepeneHHbI nHTerpan.

MepBoobpasHas pyHKUNSI U HeEONpPeAeneHHbIN HTerpar.
HenocpeACTBEHHOE NHTErpupoBaHue.




MeToabl MHTErpMpoBaHusi. 3ameHa nepeMeHHon. VIHTerpupoBaHme
no Yactam. NHTerpmpoBaHme paumoHasbHbIX QYHKLUNA.
WHTerpnpoBaHune paunoHanbHbIX OyHKUNR. NHTerpupoBaHue
TPUroOHOMETPUYECKUX PYHKLNNA.

MHTerpupoBaHume nppaumoHanbHbIX YHKLNNA.

2.2 OnpepneneHHbIv nHTerpan. BbluncneHve onpegeneHHoro nHterpana. ®opmyna HetotoHa —
JleibHuLa 1 ee NpyMeHeHWe ANS BbIYMCIEHWST ONpeaeneHHoro
WHTerpana. 3ameHa NnepeMeHHON B onpeaeneHHoM UHTerpane.
WHTerpupoBaHue no yacTtam.

HecobcTtBeHHbIe nHTerpansl 1-ro poga. HecobcTBeHHble
uHTerpanel 2-ro poga. lNMpu3aHaku cxogumMocTn HECODBCTBEHHbIX
WHTEerpanos.

"eomeTpryeckme NpUIoOXeHWs onpeaeneHHoro MHTerpana.
Puranyeckrne NpUNoXKeHNs onpegeneHHoro nHTerpana.

13.2. Tembl (pasaenbl) AUCLUUNIIUHBI U BUAbI 3aHATUNA

Ou4Hasn ¢popma o6y4eHus

Bugbl 3aHaTWi (Yacos)
Ne HaunmeHoBaHve TeMbl CaMOCTORTenonan
n/n (pasgena) oucumnnmHbl Jlekummn | MNpaktnyeckme | JlabopaTtopHble pa6ota Bcero
1. | HeonpegeneHHbIn nHTerpan. 16 18 0 32 66
2. | OnpegeneHHbI MHTErpan. 20 18 0 40 78
3 OK3aMeH 36
Wroro: 36 | 36 | 0 72 180

3aoyHas ¢popma o6Gy4eHus

Bugbl 3aHaTWi (Yacos)
Ne HanmeHoBaHve TeMbl CaMoCTORTenonan
n/n (pasgena) oucumnnmHbl Jlekummn | MNpaktnyeckme | JlabopaTtopHble pa6ota Bcero
4. | HeonpegeneHHbI nHTErpan. 4 4 0 70 78
5. | OnpegenexHbIv MHTerpan. 4 4 0 85 93
6. | Ok3ameH 9
Wtoro: 8 | 8 | 0 | 155 180

14. MeToan4yeckue ykasaHusA Ans ody4yaroLWmMXcA No 0OCBOEHUIO AUCLUMNIIUHDI

Mpuctynas K udyyeHuto y4ebHOM OMCUUNAMHBI, LenecoobpasHo 03HAKOMUTBLCA C y4ebHOoM
nporpaMmon ANCUMNINHBI, SNIEKTPOHHbBIN BapnaHT KOTOPOW pa3MeLLEH Ha canTe b BIY.
3HaHMe OCHOBHbIX MOJIOXEHUN, OTPaXeHHbIX B paboyen nporpamme AUCLUNIIUHBI, NOMOXET
obyyalLnMCs OPUEHTUPOBATLCA B N3y4aeMOM Kypce, OCO3HaBaTb MECTO W porfib U3y4yaeMou
ANCUMNIMHBbI B NOArOTOBKE 6yayLlero BbIMYyCKHWKA, CTPOUTb CBOK paboTy B COOTBETCTBUM C
TpebOoBaHUAMMU, 3aNOXKEHHBIMWU B MpOrpaMmme.

OCHOBHbIMM (hOopMaMM KOHTaKTHOW paboTbl NO ANCLMNIIMHE SABMSIOTCS NEKUUN U NpakTudeckue
3aHATUSA, MNOoceLleHne KoTopbix 06s3aTenbHO Ans BCeX CTyAeHTOB (Kpome CTyOeHTOB,
oby4aroLmxca No NHAMBMAYanLHOMY NnaHy).

MogroToBKa K NpakTUYECKUM 3aHATUSIM BeLEeTCA Ha OCHOBE MSaHOB NPaKTUYECKUX 3aHATUN. B
Xo4e MOArOoTOBKM K MPaKTUYECKMM 3aHATUAM HeoOXOAMMO W3y4uTb B COOTBETCTBUM C
BOMpocamMn [Onsi MOBTOPEHUSA KOHCMEKTbl NEKUWN, OCHOBHYIO NMTepaTypy, O3HAKOMUTLCS C
AonosiHuTensHon nutepatypon. Kpome Toro, crieqyeTt noBTOpPUTbL Matepuan fekumn, OTBETUTb
Ha KOHTPOSbHbIE BONPOCHI, U3y4nTb 00pasLbl peleHns 3agad, BbiNONHUTL YNpaXKHEHUSA (ecnun
Takme npeaycMoTpeHbl).

MpnM noarotoBke K MPOMEXYTOYHOW aTtTectaumMm HeobxoAMMO MNOBTOPUTb MNPOMAEHHbLIN
mMatepuan B COOTBETCTBMM C Y4ebHOW nNporpammon, MPUMEPHbLIM MEepeyHEM BOMpPOCOB,
BbIHOCALUMXCA Ha 3K3aMeH. PekomeHOyeTCcs MCNonib30BaTb KOHCMEKTbl NEKUMA U UCTOYHUKW,




nepeyncneHHble B CNMCKe nutepaTypbl B paboyen nporpaMmme AUCLMNIIMHDBI, a Takke pecypchbl
3NEKTPOHHO-ONBANOTEYHBIX CUCTEM.

Ona [gocTmxkeHna nnaHupyemblX pesynbTatoB 0Oy4YeHWss WUCNONb3ylTCA MHTEPaKTUBHbIE
NeKLMm, rpynnoBble ANCKYCCUMN.

15. [llepeyeHb OCHOBHOM W [OOMOSIHUTENBLHOMU nUTepaTypbl, PECYpPCOB WHTEPHET,
HeOGXOAVIMbIX AnAa oCBOeHUA aoNcumnniinHbli
a) oCHOBHas nuTtepaTtypa:
Ne n/n McTOYHNK

1 ®duxteHronsy, .M. OcHoBbl MaTeMaTudeckoro aHanusa: yyeb. ansa Bys3oB: B 2-x 4. Y.1: - 9-e
n3g., crep.- Cl16.: JlaHb, 2008
®duxrteHronby, .M. OcHoBbl MaTemMaTudeckoro aHanusa: yyeb. ansa By3oB: B 2-x 4. Y.2: - 9-e
n3g., ctep.- Cl16.: JlaHb, 2008

2

6) pononHuTenbHaa nuTeparypa:
Ne n/n McTOYHUK
3 AnekceeBa T./N. OCHOBHble MOHATMS U TEOPEMbl MaTeEMaTMYECKOro aHanumsa: y4ebHo-meToA.
nocobue. Y. 2.- bopucornetek: FOY BIMO «BIMNy», 2010
4 TuHgkos [M.I1. JononHuTenkeHble rMaBbl MaTeEMaTUYECKOro aHanmsa: y4eb. noc.- M.: MY, 2008

B) MHOPMAaLMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl:

Ne n/n MICTOYHMK

MenbHukoB, P.A. MaTematuyeckun aHanm3 (nNpakTUYeckoe pPyKoOBOACTBO AMs peLleHus
HAMBUAYyanbHbIX 3adaHun) : y4ebHoe nocobue / P.A. MenbHukoB, C.A. CunkuH, B.A. ®unuH ;
MuHuctepctBo  obpasoBaHuss ©  Haykm  Poccuickon  depepaumn,  degepanbHoe
rocygapcrBeHHoe GromgkeTHoe obpasoBaTenbHOe yypexaeHue BbICLIero npodgeccnoHanbHoro

5 obpaszoBaHusa «Eneuknii rocygapcTBeHHbIn yHuBepcuteT um. N.A. ByHuHay». - Eney : Eneukmn
rocygapcrBeHHbIn yHuBepcuteT um U.A. byHuHa, 2011. - 325 c. - Bubnvorp. B kH. - ISBN 978-5-
94809-520-2 ; To xe [OnekTpoHHbIN pecypc]. - URL:
http:/biblioclub.ru/index.php?page=book&id=272211 (21.06.2018).

Tyran6aes, A.A. MaTtemaTnyecknii aHanua: uHterpansl : yuebHoe nocobue / A.A. TyraHbaes. -

6 3-e n3g., ctepeotun. - Mocksa : N3patenbctBo «®PnuHTa», 2017. - 76 c. - ISBN 978-5-9765-

1306-8 ; To xe [OneKkTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=103835 (21.06.2018).

16. MepeyeHb y4eObHO-MeTOANYECKOro obecnevyeHns Ans CaMoOCTOATEeNbHOU paboThbl

Ne n/n NcTouHnk
1 MeToanyeckne matepuansl No AUCLMNIIUHE
5 AnekceeBa T./. OCHOBHbIE MOHATMSA 1 TEOPEMbI MAaTEMaTUYECKOrO aHanMaa: y4ebHo-meTos.

nocobue. Y. 2.- bopucornebek: FOY BIM1O «BIMW», 2010

17. WHdOpMaLMOHHbIE TEXHOMOrMu, Uucnosfnb3yemMble AN peanusauum y4yebHoWM
AVUCLMINIIUHBbI, BKIOYaA nporpamMMHoe obGecneyeHne, MHGOPMaLMOHHO-CNPABOYHbIE
cucteMbl U npodeccnoHanbHble 6a3bl AaHHbIX

nporpammHoe obecneyveHue:

—Win10 (nnn WinXP, Win7), OfficeProPlus 2010

—6paysepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—-STDU Viewer version 1.6.2.0

—7-Zip

—GIMP GNU Image Manipulation Program

—Paint.NET

—Tux Paint

—Adobe Flash Player

MH(OPMaLMOHHO-CNPaBOYHbIe CUCTEMbI U Npod)ecCUoHanbHble 6a3bl JaHHbIX:
—®epnepanbHbii noptan Poccuickoe obpasosaHue — hitp://www.edu.ru/;

—WNHdopmaumoHHas cucTtema «EgpnHoe  okHO  pgocTtyna K  obpasoBaTenbHbIM
pecypcam» http://window.edu.ru/;

—®epnepanbHbI LEHTP MHGOPMaLMOHHO-06pa3oBaTenbHbIX pecypcos — http:/fcior.edu.ru;



http://biblioclub.ru/index.php?page=book_red&id=272211
http://www.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

—Jlekummn  Begywmx npenogasaTenen Poccumn B cBobogHOM
https://www.lektorium.tv/;

—3nekTpoHHO-6nbnuoTeyvHasn cucrema «M3parenscrea JlaHby — http://e.lanbook.com/;
—3OneKTpoHHO-6nbnuoTeyHaa  cuctema  «YHuBepcuteTckas  6ubnmoteka  online»  —

http://biblioclub.ru/.

BY30B goctyne —

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme AUCLUNIINHDI:
MynbTumeguinHoe obopyaoBaHue (NMPOEKTop, HOYTOYK UM CTauMOHAPHLIN KOMMNBIOTEP, SKPaH).

19. ®oHA OLEeHOYHbIX CPEeACTB:

19.1. MepeyeHb KOMNeTeHUMW C yKasaHuem
pe3ynbTaTtoB 00y4YeHusA

JTanoB (bOpMVIpOBaHVIﬂ U nnaHuvpyembix

Koa v cogepxanve | TMnaHnpyeMble pesynbTaTtbl 00y4YeHus OT1anbl hopmMUpoBaHmus
KoMneTeHuuun (unm (nokasaTenu AOCTUXEHUsT 3a4aHHOro KomneTeHumu (pasgensbl o0C*
ee 4actin) YPOBHS1 OCBOEHUSI KOMMNETEHLUMN (TEemMbl) AUCLMNITNHBI (cpenoctea
nocpeacTBoM hOPMUPOBAHUS 3HAHNIA, Unu Moayns n nx OLlEHMBaHWS)
YMEHWIA, HABbIKOB) HaVMEHOBaHWE)
3HaTb:
CBS13b TEOPETUYECKNX OCHOB U
TEXHOMOrMYEeCKMX NPUEMOB
3M1EMEHTOB UHTErpanbHOro MpakTuyeckoe
WCYUCIIEHUS C COAEPXKaHNEM . 3agaHue
1. HeonpeaeneHHbIn
npenogaBaemblx y4eOHbIX NPeaMeToB UHTErDan
(moHssmus nepsoobpasHol, pan. o KoHTponbHas
2. OnpepneneHHbIn
HeoripedesieHHO20 UHMeeparna, AHTErDAN paboTta
onpedenieHHO20 UHMezapana, pan.
HecobcmeeHHO20 UHmeezparna, Tect
UHmMeapana c nepemMeHHol eepxHel
K-1 epaHuyet; Memoodbl 8bI4UCIEHUS
) uHmeepanos u m.o.).
roTOBHOCTb YMETh:
peanunsoBbIBaTb
— CTaBWUTb NO3HaBaTebHblE Lienu
obpasoBareribHble - .
y4ebHol fesTenbHOCTY; KomMnnekThl
npOrpamMmel fo OCYLLLECTBMNATb CAMOKOHTPOIb U WHOMBMAYaNbHbIX
y4ebHbIM yul P 1. HeonpeaeneHHbIn yan
CaMOOLIEHKY CBOUX y4EOHbIX 3agaHun
npegMeTam B OCTVOKGHMI: WHTerparn.
COOTBETCTBUU C A ’ VKT 2. OnpepneneHHbIn Toknags!
TpeBoBaHMAMY — NPUMEHATL HaBbiki BriaaeHns VKT, WHTerpar. o aTI;I
06PA30BATENBHBIX NMPOEKTHOW U UCCreaoBaTenbCKOM p p
CTaHAAPTOB OesaTenbHOCTbIO B NPOLIeCCe U3ydYeHust
3N1EMEHTOB MHTErpanbLHoOro Tect
NCYNCTNEHUS;
MNmeTb HaBbIKK: Aoknapel,
— nccnegoBaTesibCkon U NPOEKTHON pedbepatel
OEeATenbHOCTY; .
. 1. HeonpegeneHHbIn KomnnekTbl
— obuwenonb3oBatenbckon NKT-
i WHTerparn. NHAMBUAYanNbHbIX
KOMMETEHTHOCTU; . o
oBLLeneaaronieckon UKT 2. OnpeneneHHbIn 3agaHumn
KOMI'Iue-lTeH'Iﬁl-IOCTI/I' vHTerpan.
’ A VKT AHHOTUPOBAHHbIN
— npegMeTHO-Neaarornyeckon - KaTanor
KOMMETEHTHOCTH.
Bonpochl k
MpomexyToyHas aTrecTaums — 3Kk3aMeH
3K3aMeHy

19.2 OnucaHne KputepueB U LIKanbl OLEHUBAHUA KOMNETEeHUUN (pe3ynbTaToB O0y4YeHus) npu

n pomex(yTquoﬁ aTrecTauuun

[ns oueHnBaHna pe3ynbTaTtoB o6yquV|;| Ha 3K3aMeHe UCNOoJb3yTCA criegyoLline nokasartenm

(8YHbI 13 19.1):



http://www.lektorium.tv/
https://www.lektorium.tv/
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1) 3HaHue yqe6Horo mMaTtepunana wu BnageHue NOHATUNHBIM annapatomMm WUHTEerpajbHOro

ncYmcneHus;
2) yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKON;

3) yMeHwue unniocTpmpoBaTb OTBET NpUMepamu, dpakTamn, AaHHbIMU HayYHbIX UCCreaoBaHUg;

4) yMeHVe NPUMEHNTb TeopeTUYECKMEe 3HAHUS ONs PeLleHUsl NpaKkTMYeckux 3agad B obnactu
WHTErpanbHOro UCYNCINEHUs], pelaTb TUMOBblE PacyETHbIE 3aaun.
[ns oueHuMBaHUS pe3ynbTaToB 0O0Oy4YeHUss Ha 3k3ameHe ucnonb3yetcs 4-6annbHas Lkana:

«OTIIMYHO», «XOPOLLUO», «yOOBNETBOPUTESIBHO», KHEYAOBJ1IETBOPUTEJIBHOY.

CoOTHOLIEHNE NoKa3aTenen, KpUTEPUEB U LLKasbl OLLEHMBAHUS pe3ynbTaToB 00y4eHus.

KpVITepI/II/I OLleHNBaHNA KOMNETEHUUI

YpoBeHb
cchopmmpoBaH
HOCTU
KOMMeTeHLNN

LLikana oueHok

O6yuarowuticsi 8 nonHol Mepe enadeem rOHAMULHLIM anmnapamom
3M1eMeHmMos UHMeepasbH020 UCYUCEHUs, CrocobeH
unmrCcmpupo8ams omeem npumepamu, hakmamu, OaHHbIMU
HayuHbIx uccrnedosaHull, MPUMEeHSIMbL meopemudecKue 3HaHus 01
peleHUs munosbIx pacyémHbix 3aday U npakmuyeckux 3adaHuli
60os1ee 8bICOKO20 ypOBHS CIIOXHOCMU 8 0bracmu UHmeezpanbHo20
UCHUCIIEHUS.

lNosbiweHHbIl
YPOBEHb

Omnu4Ho

Obyyarowutica enadeem noHAMUUHbBIM annapamom 3/1eMeHmos
UHMeeapabHO20 UCYUCIEeHUS, CrlocobeH unmnmocmpuposams omeem
npumepamu, hakmamu, MPUMEHsIMb meopemu4yecKue 3HaHus rnpu
pewieHUU murnosbix pac4yémHeix 3adad, 0onyckaem He3HayumesibHble
OWUBKU npu peweHuU rnpakmu4yeckux 3adaHull 6onee 8bICOK020
YPOBHSI C/IOXKHOCMU 8 0blacmu UHMe2paribHO20 UCHUCTEHUS.

Ba3zoesbiti
YPOBEHb

Xopowo

Obyyarowulicss enadeem 4acmuyHO Meopemu4eckUMU 0CHo8amu
3/1eMEeHMo8 UHMeapasbHO20 UCYUC/IeHUSs], chpaeMeHmapHO criocobeH
usIroCcmpupogame omeem ripumepamu, chakmamu, 8 pside criyyaes
3ampyOHsiemcsi NPUMEeHSIMb meopemuyeckue 3HaHUsl rpu peweHuu
muriosbix pacyémHbix 3adad, He eceada criocobeH pewums
npakmuyeckue 3adaHusi 60osiee 8bICOKO20 yPO8HS CIIOXHOCMU 8
obnacmu UHmMezpanbHO20 UCYUCIEHUS.

lNopoeoenili
ypOBeHb

Yoosenemeopu-
mersibHO

Omeem Ha KOHMPObHO-U3MEPUMesbHbIU Mamepuars He
coomeemcmeyem ftobbiM MpPeM U3 rnepeyuUcsieHHbIX rnokasamersed.
Obyyarowuticsa deMoHCcmMpuUpyem ompbI8OYHbIE, hpacMeHmMapHbIe
3HaHus, doryckaem 2pybbie owubKu rMpu peweHuU muroebix
pac4yémHbix 3aday 1ubo He umeem ripedcmaessieHusi o criocobe ux
peweHus.

Heydosnemesopu-
meJsibHO

19.3. TunoBble KOHTPONbHbIE 3aJaHMA WU WHble MaTepuanbl, HeobxoAuMble ANs OLEeHKU

3HaHUN, YMEHWN, HaBbIKOB U (MNK) onbiTa AeATEeNbLHOCTH,

XapakTepusylowue 3Tanbl

(*)OpMI/IpOBaHMFI KOMMeTeHUMn B npouecce ocBoeHuA oGpasoBaTeanoﬁ nporpamMmmbl

19.3.1 MNepeyeHb BONPOCOB K 3K3aMEHY:
Paspnen «HeonpegeneHHbIn nHterpany (konnoksmym Ne1)
1. MNMepBoobpasHas n HeonpeaeneHHbI MHTerpann.

2. OCcHOBHble CBOWCTBa HeonpeaeneHHoro uHTerpana (¢ 0okazamersnscmeamu).

3. Tabnuua OCHOBHbIX MHTErparos.

4. MeTtoa HenocpeaCTBEHHOro UHTErpMpoBaHus. Metoa 3aMmeHbl nepeMeHHON.

5. MeTog vHTErpMpoBaHus no 4acTam.
UHmezpuposaHue payuoHaribHbIX OyHKUUU

6. VHTerpupoBaHmne paumoHanbHbiX yHKUnn. Obwime ceegeHuns.

7. lNMpocTenwme Apobu N nx UHTErpmpoBaHue.
8. VHTerpupoBaHune npaBunbHbIX gpoben.

9. MeToabl HeonpeaeneHHbIX kKoadhduuneHToB. MeToq YacTHbIX 3HAYEHUN.

UHmeepuposaHue mpuaoHOMempuyeCcKux QhyHKUUU
10. YHuBepcarnbHasi TpUroHoMeTpu4eckas noacTaHoBKa.



11. Whterpansl tuna  [sin” x-cos” xdx.  Wcnonb3osaHue — TPUIOHOMETPUYECKMX

npeobpasoBaHniA.
UHmeepuposaHue uppauuoHarbHbIX QyHKUUU
12. KBagpaTtuuHble nppaumoHanbHocTh. [ApobHo-nnHenHasi NOACTaHOBKA.

13. TpuroHomeTpudeckas —nogctaHoska.  Muterpanbl  tuna [ R(x; ax? +bx+c)dx.

MoacraHoBKM dunepa.
14. WHTterpupoBaHue auddepeHumnansHoro GuHoma.
Pasgen «OnpeaeneHHbii HTerpany (konnoksmym Ne2)
15. 3agaun, npuBoddLLME K NOHATUIO UHTErpana.
16. OnpeneneHne onpegeneHHoro wWHTerpana. [eomeTpuyeckMn ©n  PU3NYECKUA  CMbIN
onpeaeneHHoro nHTerpana.
17. Ycnosus cylecTBOBaHUSA onpegeneHHoro nHrerpana.
18. Cymmbl [Japby n nx ceoncTaa.
19. OcHoBHble cBOMNCTBa onpeaeneHHoro nHTerpana (¢ dokasamersbcmeamu).
20. ®opmyna HblotoHa — JlenbHyvua M ee npuUMeHeHWe AN BbIMUCIEHUS ONpeaeneHHoro
nHTerpana. 3ameHa NnepeMeHHON B onpeaenieHHoOM UHTerpane.
21. WHTerpvpoBaHne no 4actam B oOnpegeneHHoMm wHTerpane. VIHTerpupoBaHME YEeTHbIX WU
HeYeTHbIX (PYHKLMIN B CUMMETPUYHbIX Npeaenax.
22. WNHTerpan ¢ nepemMeHHbIM BEPXHUM NMpeaerniomMm 1 ero CBOMCTBA.

23. HecobcTBeHHbIN  uHTerpan | poga (MHTerpan  Cc  GECKOHEYHbIM  MPOMEXYTKOM
UHTerpupoaHus). NpusHakm cxogMumMocTu

24. HecobcTtBeHHbIn uHTerpan |l poga (uHTerpan oOT paspbiBHOM yHKUuK). [prsHaku
CX0OQMMOCTH

25. CxeMbl NpMMeEHEHNS onpeaeneHHoro MHTerpana.

26. BbluncneHue nnowanen nnockmx uryp.

27. BbluncneHne anvHbl 4yry ninocKowm KpUBOM.

28. BbluncneHne o6bemoB Ten.

29. BbluncneHve nnowaan NoBEPXHOCTU BPaLLEHMS.

30. Pabota nepemeHHoM cunbl. [yTb, NPONAEHHBIN TENOM.
31. KoopauHaTtbl LueHTpa TskecTn. CTaTnvyeckme MOMEHTbI.
32. MNpubnmxeHHoe BblYNCIIEHNE ONPeaeneHHoro NHTerpana.

19.3.2 MNepeyeHb NpakTUYECKUX 3aAaHUN (NpUMepbl)
Tema 1. 1. HEOMNPEQENEHHbIA MHTEIPAN
1.1. HeonpeaeneHHbln nHTerparn.
1.1.1. MNepBooGpasHas. [NoHATME HeonpeaeneHHoOro nHTerpana.
1.1.2. ConcTBa HeonpeaeneHHoro nHTerpana.
1.1.3. Tabnnua OCHOBHbIX HeoNpeaeneHHbIX MHTErparos.
1.2. OCHOBHble MeTOObLI UHTErPUPOBAHWS.
1.2.1. MeToa HenocpeaCTBEHHOINO NHTErpUPOBaHUS.
1.2.2. MeToa NHTErpMpoBaHmsa NoACTaHOBKON.
1.2.3. MeToa MHTErpMpoBaHus No YacTam.
1.3. VIHTerpupoBaHmne paumoHarnbHbIX QyHKLWNA.
1.3.1. NoHATUE 0 paunoHanbHbIX QPYHKUUNAX.
1.3.2. IHTerpupoBaHmne paunoHarbHbIX 4pobe.
1.4. VIHTerpmpoBaHne TpPUroHOMEeTPUYECKNX OYHKLNA.
1.4.1. YHuBepcanbHasa TpuroHomeTpuyeckas nogcTaHoBKa.

1.4.2. WnTerpansl Tuna Isinm x-cos” xdx .

1.4.3. icnonb3oBaHue TpUroHomeTpuyeckux npeobpasoBaHum.
1.5. NHTerpupoBaHune nppaynoHasbHbIX QYHKLUUA.

1.5.1. KBagpaTnyHbie nppauuoHanbHOCTU.

1.5.2. TpuroHomeTpuyeckas nogcTaHoBKa.

1.5.3. UHTerpupoBaHne anddpepeHumanbHOro buHoma.

3apaHune 1.1.anMeHFIFI mMeToa HenocpencTtBeHHOro MHTerpupoBaHuna, BbIMUCITINTbE NHTErparnbl



1 Il6dxx4; 5 J~2x+x5x dx: SJ' 3x* +3x —1 Y J-—2x4+4x2—1

- 1 3 3 1 X ox g,
5. jxx :r 6. j%dx; 7. J.cos2gdx; 8. [2¢"dx;
3
9. J.(sinf—cosszdx; 10. I3tg x+4d X 11, .[de;
2 2 sin? x X

12.J‘5x 4+1 dx: 13j ( — xjdx 14. J‘4x[3+jx_);de;
15. j(é-%}u; 16. jG +_}L‘ 17. IX +2

1 1
18. + dx; 19, d
J‘(,/4_962 x’ +3] * J{x -25 1,x2+5]x
x’ ) V1+x? —y1-x2
20. [——adx; 21. | \/7 d

x°+1
’ —sin’ X 3—2ctg’x
23. jctg xdx; 24 j dx; 25. j—dx
sm X COS X

dx,

22, jsin2 gdx;

3aganue 1.2 . C noOMOLLbO MeTo4a MHTErPUPOBAHUS MO YaCTSM BbIYUCTIUTL UHTErpansbl

1. [Va? —x?ax; 2. [eax; 3. j“'”it/%‘/;dx; 4. [ cos(in x)ix;

5. [In(x®+2)x; 6. [Inxdx; 7. [(x* +1)cos xdx; 8. je"singdx;

. . dx dx
9. [ cos3udr;  10. [e* sinxdx; 11, jc;xx, 12, jm’;xx
13. szede; 14. jx sin xdx ; 15. jx cos xdx: 16. jx+1cos3xdx;
17. J.xsinxdx; 18. Ixcosxdx; 19. J.xze_;dx; 20. J.x3e”‘dx;
21. Ixesxdx; 22. Ixe_xdx; 23. Im(\/l—x+\/l+x)ix;
24. [(4x" +6x—7)in xdx; 25. [(x* +3x+2)In xdx

3apgaHue 1.3 I'IpwmeHﬂﬂ MEeTO[, NOACTaHOBKM, BbIYUCIINTL UHTErpansbl

\/;dx; 4I5x6

P H;H’” Sl N

5 J~ x+1+1 ) G-I sin x 7-I cos 3x

dx ; -
/ x+1— 3 +sin3x

1+3cosx
8. Icos xsinxdx; 9. Isinz xcos xdx; 10. Ie“’” sin xdx

arL 18X

dx;

11. Ie‘x3x2dx; 12. jesi“cosxdx; 13. I#dx; 14. j

cosx smx
15. ? xd 16. ; 17, 18. | ——;
'[ see” v J.sln X o '[cos X J‘x(l+lnx)

+X




1

22, jifx :

19. I1+—mdx; 20. J.x25\/x3—8dx;

arctgx ] e‘dx cos\/_
23j . dx: 24 Iﬁ’ 25j

2. ONPEQENEHHbLIN VIHTEFPAH
2.1. OnpepgeneHHbIn UHTerpan Kak npegen UHTerpansbHoOm CyMMbI.
2.2. FeoMeTpnyecKkmii 1 U3NYECKUn CMbICIT onpeaeneHHoro nHrerpana.
2.3. dopmyna HetoToHa-JlenbHuua.
2.4. OCHOBHbIE CBOWCTBA ONpeaeneHHoro nHTerpana.
2.5. BeluucneHna onpegeneHHoro uHtTerpana.
2.5.1. ®opmyna HetoToHa-JlenbHuua.
2.5.2. InTerpupoBaHmne NoacTaHOBKOMN.
2.5.3. HTerpmpoBaHue no 4yactam.
2.5.4. InTerpnpoBaHme YETHbIX U HEYETHbIX (PYHKLMA B CUMMETPUYHLIX Npeaenax.
2.6. HecobcTBEHHbBIE MHTErparbl.
2.6.1MHTerpan ¢ 6eCKOHEYHbIM MPOMEXYTKOM MHTErpMpoBaHus (HeCOOCTBEHHbINM nHTerpan | poga).
2.6.2. HTerpan ot paspblBHOWN OyHKLUMKN (HecOOCTBEHHbIM nHTerpan |l poga).
2.7. NpunoxeHnst onpeaeneHHoro nHterpana
2.7.1. FeomeTpuyeckme n omsmyeckne NpUNOXeHUss onpeaeneHHoro nHTerpana.
2.7.1.1. CxeMbl NpUMEHEHUSA ONpeaenieHHoro uHTerpana.
2.7.1.2. BeluucneHuve nnowagen ninockux uryp.
2.7.1.3. BbluncneHue gyrm nnocKom KpuBown.
2.7.1.4. Boluncnenne o6bemMoB Tern.
2.7.1.5. BbluncneHuve nnowaam noBepxHOCTU BpaLLEHUS.
2.7.1.6. MexaHn4eckune npunoxeHus onpeaeneHHoro nHTerpana.
2.7.2. MpnbnmwkeHHoe BblYMCNEHNE ONpeaeneHHoro nHTerpana.
2.7.2.1. dopmyna nNpsiMOyrorbHUKOB.
2.7.2.2. dopmyna Tpaneumn.
2.7.2.3. ®opmyna napabon (CumncoHa).

3aganue 2.1. BblumcnuTb nHTErparnsol

T

: ! " dx 4 x?
1. L(3x2—1)ix; 2. J.O(\/;—xz)ix; 3. '[\/1— - 5. I ~dx;
+

ol+x 1+x

6. I 3x* +3x7 +1

T2 d7j(x+ )dx;8j‘m9_[3x)dx1ojsm2xdx

11. I xsin xdx; 12. jlnxdx 13. j 14. '[Olnzxdx; 15. Iﬁarctgxdx;
2z 0

x> +2x+2°

1 4 1
16. [ xe™dx; 17. j 2Ja® —x*dx; 18, j ) jidx

-1 2+cosx 0 1+\/; 0 \/;+1

% 1+x ¥ dx E E Y odx
21. | |——dx;22. | ————;23. | sinxcos’ xdx; 24. | cosxsin’ xdx; 25.
-[) 1-x '[o 1+4/2x+1 jo jo 0oe' +1

3apaHue 2.2. iccnepgoBaTb Ha CXOAUMOCTb




+00 +00 +00 d +00
X

1. IO e “dx; 2. J:) xe " dx; 3. { S 4. J; arctgxdx ; 5_.[] 1+)lcnxx;
v ’ X g d l . 1 .

6. jo sin xdx ; 7. Loxe d; 8. j *.9 j _9 - 10.'(|).1nxdx, 11. jolnzxdx,

12. [* crgxdx ; 13. : 14, : 15 _dx 16, [*-%.
J-ngx jm J‘x 32’ -'[231/4_)62’ J‘osmx

17. _[) %; 18. L e “sinxdx; 19. J‘war;#dx; 20. Il x +1 '[lwln;czdx,
od ed f

2. | xzfx4; 24, j = ;5. j

1
3apaHue 2.3. Bblumcnutb nnowagu cpmryp, orpaHVNeHHblx JIMHUAMN
1. y=4—-x*, y=0; 2. y"=2px, x=h; 3. y=lnx, x=e¢, y=0;
2

4. y=x2, y=2—x2; 5. y=x", y=1; 6. y=coszx—sin2x, y:O,x:0,x:%,

Vs Vs V4 V4
8. y=arcsin2x, x=0,y=——; 9. y=sin2x, y=Lx=—,rpe —<x<—;
y y ) y y > 1 >

10. y=x"-2x+2, x=—1,x=2 1 OTPE3KOM [—1,2]ocm 0x;

3aganue 2.4. BblumcnuTb ONMHY Oyrv KpUBOm
3
1. y=x?>or x=0pm0 x=4;

2 o
2. y=x"—1, orceueHHom ocbio Ox;

3. y=%[e”+e ”] or x=0po x=a;

4. y=Incosx ot x=0 po x—%

2z
3

L]

5. y=Insinx ot xz%p.o x=
6. y=x"or x=0 go x=2;

7.y ( j 4/x — [ j‘{/ ’ Mexay Toukamu nepeceyeHus ¢ ocbio OX.

2

8. y:% ot x=0 po x=1;

9. y=1-Incosx ot x=0 go x:%;

3
10. xz%—t, y=t"+2 ot t=0 po t=3;

3apaHve 2.5. Bblumcnntb 06bEMBI Ten, obpasoBaHHbIX BpalleHueM Urypbl, OrpaHU4eHHoOn
NNHUSMU, BOKPYT YKa3aHHOW NpsSMOWn

1. y? —pr x=h Bokpyr ocn Ox;
2. y=4—x>, y=0, x=0,rge x>0 Bokpyr ocn Ox u Oy;
4. y=x’, y=\/; Bokpyr ocn Ox;



5. y=e", x=0, x=1, y=0 Bokpyrocun Ox n Oy;
6. y=x>+1, y=0, x=1, x=2 Bokpyr ocn Oxu Oy;
7. y=x—x" ,y=0 Bokpyr npsamonn y=0;

8. y=x—x" ,y=0 Bokpyr npamoit x=0;
9. y=x—x> ,y=0 BoKpyr npamoit x=2;

10. y=Inx, y=0, x=e Bokpyr npamon y=0;
11. y=sinx, y=0, 0<x<7x Bokpyr npamon x=0;

19.3.3 TecTOBbIE 3ag4aHuA
TecT «lMepBoO6pa3Han. HeonpeageneHHbIN MHTerpan»
1. CoBOKYNHOCTb BCeX NepBoobpasHbiX PyHKUMN f(x) Ha3blBaeTcs:

A) HeonpegeneHHbIM nHTerpanom ot yHKuun f(x)
B) OnpepeneHHbIM nHTErpanom ot yHKUMKN f(x)
C) HecobcTBEHHBIM MHTErpanom ot yHKuun f(x)
D) KpvBOnuHenHbIM nHTerpanom ot yHKUMKU f(x)
E) [1BOMHBIM MHTErpanom ot pyHKumn f(x)

2. YKaXXuTe CBOMCTBO HeonpeneneHHoro nHtTerpana:

A) [df o= fr)+C B) [df (x)= f(x)

C) [df(x)=F(»+C D) [df (x) = F(x)

E) jdf(x) =C

3. YKkaxunTte popmyrny MHTErpupoBaHNs 3aMeHON NepeMeHHON B HeoNpeaeneHHOM UHTerparne:
A) [ fde= [ flo)e’ @t B) [ f(0dx = [ flp()dt

C) [ f(0dx = [ f(o®)dr(p()) D) [ f(x)dx = f(t)do(t)

E) [ f(odx= [ f (D@t

4. Hangute nHTterpan d.
A P J.(x+3)3 *
A-—> _ic B - > _+C C)-— 2 _+cC
2(x+3) (x+3) 5(x +3)
D) Slnfx+3]" +C E) Slnx+3[+C

5. Hangute nHterpan J.(x +sin gjdx :

2 2
A) X ocosiic B) Y costic
2 2 2 2
2 X x’ X
C) x"+cos=+C D) —+2cos—+C
2 2 2
E) 2x+cosx

6. Hangurte unterpan J.cos3 xsin xdx :



COS4 X COS4 X

A) — 1 +C B) sinx+C C) —3cos’x+C D) 1 +C E) 3cos’x+C
dx
7. Hangute vHterpan | —:
'[\/16—x2
A) arcsin > + C B) larcsin£+C C) larctg£+C
4 4 4 4 4

D) ln‘x +16—x°

+C E) arcsin %

8. Kakoi meTo npMMeHsieTcsa Npu HaxoXaeHun nHterpana Iarcsin xdx :

A) VHTerpupoBaHue no 4actam
B) MeToa 3ameHbl nepemMeHHOoN

y X
C) C nomoLLbo yHMBEPCanNbHON NOACTAHOBKM ¢ = g 5

D) HenocpeacTBeHHOE MHTErpMpoBaHme
E) MeToa nogseneHunsa noa 3Hak andpdepeHumnana

9. Hangute nHTterpan jxcos xdx -

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

10. Hanante nHterpan jx—ﬂdx:
X

A) x+1n|x|+C B) ln|x|+C

2
C) (x+1)°+C D) %+ln|x|+C
E) x+C

11. Hangute nHTerpan J‘sin2 xdx

A 2= Lanorsc B) X Linox+c
2 4 2 2

) X+ Ldnoxtc D) 2= Leosaxsc
2 4 2 4

E) f—lsinx+C
2 4

12. Haingute nHterpan [ sin 3xsin xdx :

1. 1.
A)Zstx—gsm4x+C B)isin3x—sin4x+C

C)isin2x+;sin4x+c D) 4sin2x —8sin4x+ C



E) 4sm3x—smx+C

X
13. C nomoLLblo yHMBEepcanbHON NOACTaHOBKN ¢ = g — HaWaguTe uHTerpan | dx .
2 sin x
. X
A)lntg§+C B) Insin x| + C C) tga +C D)—lnctgg-i-c E) Inf| + C
14. YkaxuTe npocTeiiyio ApoGe 3-ro Tuna Sx+8 3x+2 .., dx | jxed
x> +2x+5 x? +4x—1 Bx+7)° 2x% +3x-2
5x+8
2T i B) [ 242 g, [
2 +2x+5 x> +4x-1 2x% +3x-2
C J~ dx : D) J‘ 25)c—i-8 dx,j 23)(+2 dr
Bx+7) x“+2x+5 x“+4x-1

E) npoctenwen gpobu 3-ro tmna Het

. dx i
15. Hanante nHterpan j m
A) In|x+1—In[x+2[+C B) In|(x + D(x+1)|+C
C) Injx+1/+In|x+2[+C D) In|x+1| - 2Injx+ 2|+ C

E) ln‘x+1‘ —1n‘x+2‘

Tect «OnpegeneHHbIn uHTerpany
1. Ykaxute opmyny HetoToHa-J1lenbHuua, ecnu F(x) nepsoobpasHas yHKUMM f(x):

[f)dx = Fx)fs= F(b) - F(a) [f@)dx = FGoi= £ (B) - £ (a)
A) B) .

'= F(a)+ F(b)

) if (x)dx = F(x)|"= F(a) - F(b) D) [ f@x)dx = F(x)

j f@)dx = F(x)|,=F(a)+ F(b)+C

6
2. Bolumncnnte uHterpan I dx X
VX +3
A) 2 B) -2 C) 4 D) 4 E) O

2
3. BbluncnuTte uHterpan I(x2 - 2x+3)dx ;
1

7 3 13
A) — B) — C) — D) 7 E)O
) 3 ) - ) 3 ) )
4. Kakoe OTHOLLEeHMe BEPHO:
[Foodx =—[ f(x)dx . [ £(odx = [ f(x)

b b b b
[ f()dx =~ f(x)dx [ f()dx = f(x)dx
C) a D) « a

dx’



o= F(a)+ F(b)

E) j F(x)dx = F(x)

%
5. Bbluucnurte nHterpan :
P ;[cos2 2x
A) % B) 1 C) % D) 2 E) %

1
6. Bbluucnute nHterpan I xe“dx:
0

A) 1 B) -1 C) o D) 2¢ E)

Q

7. Ykaxute (bopmyny MHTErpnpoBaHnA No 4act4am B onpeaeneHHoM nHterparne :
b b b

A) Iudv=uv|: —.[vdu B) Iudv:uv|z

) ) ) )
C) J.udv=uv+'|-vdu D) Iudv:uv—Ivdu
E) iudv=uv|z +_[ivdu

8. YkaxuTe dhopMyny HaxoxgeHus nnowianm nrnockom ourypel:

S:jif(x)dx Szifz(x)dx
A) a B) a

S =jlf/(x)dx ) S =j‘mdx

C)
E) S=J.f/(x)dx+C

9. Mnowaapb Gurypel, orpaHuyeHHon MuHnsmmn vy =0, x =2, y = X2 paBHa:

A)S=§ B)S:% C) S=4 D) S =8 E) S=0

10. BblumcnuTe nnowaab uUrypbl, orpaHuyeHHon nuHmamn y=¢*, 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

11. Hantn o6bem Tena, obpasoBaHHOro BpalleHueM BOKpyr ocn Oy durypbl, orpaHn4yeHHon napabonon
y=x",0cbl0 Oy nnpameimm y=0, y=1

1
Ay % B) V, == C)v,=x D)y - % Eyy -1
y 2 2 ) y 5 y 5

12. O6bem Tena, o6pas3oBaHHOro BpaLleHem Bokpyr ocu Ox purypbl, OrpaHNMYeHHON KpuBon y = f(x),
ocblo Ox N npsmbIMK X =a, X =>b BbluUcNseTca nNo opmyne:

A) v, =z f(xdx B) v :nj £ (x)dx C) v, =z[f (vx



vo=x[ e By, =jf2(x)dx
b a

Kputepuu oueHku:

- OLEeHKa «OTIINYHO» BbICTABNSETCS CTYOAEHTY, eCnv NpaBunbHO BbiNonHeHO Gonee 90% 3agaHui;

- OLEeHKa «XOpOoLIO» BbICTABMSETCH CTYAEHTY, ECNK NpaBunbHO BbiNoNHeHo 6onee 70% 3agaHuii;

- oOUeHKa «yaoBreTBOPUTENbHO» BbICTABMNSETCH CTYAEHTY, €Cnv npaBuUiibHO BbINOMHEHO Gornee
50% 3apaHui;

- OLeHKa «HeyAoBNeTBOPUTENbHO» BbICTABMSIETCS CTYAEHTY, €CNU NPaBUSIbHO BbINONTHEHO MEHee
50% 3apgaHun.

19.3.4 MNepeyeHb 3agaHun AnNs KOHTPONbHbIX paboT (NpumepbI)
HeonpepeneHHbIn uHTEerpan

BapuaHT 1
1) MpumeHsa meTon HeNoCpPeaCTBEHHOrO MHTENPUPOBAHNS, BbIYUCNTL UHTErpansl
—X
J’L I 1+ ——— |dx
—y? Ccos” x
a) 16 —x : 6)

2)pumeHasa MmeTon NOACTaHOBKU, BbIMUCNIUTE UHTErparsl

x
a) jcos3 xsin xdx 5) Ix(l +1n x)
3) C nomoLLbi0 METOAA UHTErPUPOBAHUSA MO YaCTAM BbIMMCIIUTb MHTErpansl
J.xes“dx Ixsin xdx
a) 6)
OnpepeneHHbIN MHTerpan
BapwmaHT 1
1. BbluncnuTb onpeaeneHHble nHTerparnsl

1
) I(2x +sin 2x)dx 6) _[ Vax —2dx
0 1

x+x

B) jxe" r) J.
0

2. Bblunmcnutb HeCoOGCTBEHHbIE I/IHTeraJ'IbI Unn yCtaHoBUTb UX pacxognMOCTb:

T x2dx In X,
T

3. Beluncnutb nnowans doumrypbl, orpaHU4eHHOW IMHUAMW:
a) y= X3, y= X%, x=-2,x=1.

6) p=32cos P, [5:%

. . V4
4. Boluvcnutb anuHy gyrm kpyBon  y = 1-Insinx, otrx=0pg0 x = Z

Kputepum oueHku:
- OLEeHKa «OTIINYHOY» BbICTABMNSAETCA CTYAEHTY, €Cnu NPaBuUibHO BbiNoNHeHO 6onee 90% 3agaHun;
- OLeHKa «XOpPOLUO» BbICTABMSETCHA CTYAEHTY, €CNU NPaBUITbHO BbiNoNHeHo 6onee 70% 3agaHuii;
- OUeHKa «yAOBIeTBOPUTENIbHO» BbICTABMAETCA CTYAEHTY, €CNU NpaBUIbHO BbINOMIHEHO Gonee
50% 3apaHui;
- OLeHKa «HeyAOBJeTBOPUTENIbHO» BbICTABNAETCA CTYAEHTY, €CN NPaBUITbHO BbINMOSIHEHO MEHee
50% 3apaHun.

19.3.5 TeMbl KypcoBbIX paboTt
He npegycmoTpeHsbl



19.3.6 Tembl pechepatoB 1 AoOKNagnoB
Feomempuyeckue npunoxeHus ornpedesieHHo20 UHmeaparna:

1. BbluncreHve nnowaanm nnockon purypsl

2. Bbluncnenuve gnuHel gyrn NiioCKOM KPUBOW

3. BbluncneHne nnowaan KpUBONIMHENHOrO CcekTopa
4. BbluncneHne o6beMOB

5. BbluMcreHne nnowaan noBepxHOCTU BpaLLeHus

du3auyeckue npunoxeHusi onpedesieHHo20 uHmeazpana:

6. BbluncneHne npongeHHoOro nytu

7. Bbluncnenue paboThbl C NOMOLLLIO ONpeaenéHHOro nHTerpana

8. KoopauHatbl LeHTpa TskecTn

9. CraTtnyeckne MOMEHTbI OTHOCUTESNTbHO KOOPAMHATHLIX OCEN MaTepuaribHON KpMBOM

HucrneHHOe UHMezpuposaHue:

10. MeTog NnpAMOYrofibHUKOB
11. MeTtopq Tpaneuun

12. MeTtog CmncoHa

13. MeTopg Naycca

Kputepumn oueHKku:

- OLEeHKa «OTNINYHO» BbLICTABMSETCA 3a CAMOCTOATENbHO HanMcaHHbIN pedepaTt no
Teme; yMeHue uanaratb matepuan nocrefoBaTenbHO M rpamMoTHO, AenaTb Heobxoaumble
0000LLeHNsa 1 BbIBOAbI;

- OLeHKa «XOpoLWOo» CTaBUTCHA, ecnu: pedepaT yOoBNeTBOPSET B OCHOBHOM
TpeboBaHMAM Ha OLEHKY «OT/IMYHO», HO NMPU 3TOM MMEET OOUH N3 HEJOCTATKOB: B U3NOXEHWUN:
AonyuleHbl Hebonblumne nNpobenbl, He NCKa3MBLUME codepXaHue pedeparta; gonyLweHbl OanH—
ABa Hego4veTa Npy OCBELLEHMM OCHOBHOIO COAEPXKaHMS TEMbI, UCMPaBfiEHHbIE MO 3aMeYaHuIo
npenofasartens; AonyuwleHbl owubka wnn OGonee [ByX HEOOYETOB MpM  OCBELLEHUU
BTOPOCTENEHHbIX BOMPOCOB, KOTOPbIE NIETKO MCMPABMAOTCS NO 3aMedaHuto npenogasatens. B
pedepaTe MoXeT ObiTb HE4OCTAaTOYHO NOSIHO pa3BepHYTa apryMeHTaums;

- OLleHKa «yAO0BJIeTBOPUTENIbHO» CTABUTCS, ECIIN: HEMOJIHO UM HEMOCNEe40BaTENBHO
packpbiTO codepxaHue maTepuana, HO MokKasaHo obliee noHMMaHWe Bompoca W
NPOAEMOHCTPMPOBAHbI YMEHWUS, [OCTaToOuHble ANA AanbHEenwero YCBOEHMsI Mmartepuana;
UMENUCb 3aTpyaHEHWs UnuM AonyuieHbl OWnbKM B onpeneneHnn MnoHATUA, UCNONb30BaHMM
TEPMUHOMOTNN, UCMNPAaBIIEHHbIE MOCME 3aMeyvaHui npenodaBaTtens; CTYAEHT He MOXeT
NPUMEHUTb TEOPUIO B HOBOW CUTyaLnK;

- OLEHKa «HeyAoOBNEeTBOPUTENbHO» CTaBUTCHA, €CMU: He pPackpbiTO OCHOBHOE
copgepxaHue yyebHoro matepmana; obHapy>KeHO He3HaHue WM HenoHMMaHue Bonblien nnm
Hambonee BaXXHOWM YacTu y4ebHOro MaTepuana; AOnyLieHbl OLWNOKM B onpeaeneHnm NoHATUN,
NPy UCNOMb30BaHMN TEPMUHONOMMN, KOTOPbIE HE MCMpPaBMeHbl NOCIEe HECKOMbKNX 3amevaHuin
npenogaBaTensi; HapyLLeHa florMka B U3noXeHnn matepuana, HeT Heob6xoaMMbIx 0606LLEHNI K
BbIBOAOB; HEOOCTAaTOMHO CCOPMUPOBaHblI HaBbIKM MUCbMEHHOW peun; pedepaT siBNSeTcs
nnarvatom apyrux pedepatos 6onee yem Ha 90%.

19.3.7 KomnnekT nHaMBMAyanbHbIX 3agaHuK (npumepsl)

1)

Pa3sgen HeonpegeneHHble uHTerpansi (Yactb 1)
BapuaHT 1

Hantu HeonpeaeneHHble WHTerpansbl (pe3ynbTaThl WHTErpUPOBaHUs npoBepuUThL

anddepeHUnpoBaHmem)

r)

3+3/x% —2x

a)_f P dx | 6) I3 , B), _[sin(2—3x)dx,
X —X
. x—1
Jerdvn [y

2)

Bbluncnutb HeonpeaerneHHble nHTerparbl, UCNoJNb3yA MeTo 3aMeHbl nepemeHHoﬁ



2x Jig'x
d 2 2xd. dx,
a)jmx@jsm XxXcos xxa)fcosxx
d sin2x
r)'[ o3 2, A J.1+3c0s2)c

3) Bbl‘-IVICJ'IVITb HeonpeaeneHHble nHTerparnbl, NCNoJib30BaTb METOA MHTEIrpupoBaHUA Nno 4actAam

. X In(cos x
a) j(x + 1)ezxdx, 6) j(x —9)sin—dx, ) jgdx.
2 cos” x
BapwuaHT 2
1) Hantu Heonpe,u,eneHHble WHTerparnbl (pesyanaTbl WHTErpMpoBaHnsi NPoBepUTbL AnddepeHunpoBaHem)
2x% + 3& 1
a) _[ dx | 6) I , B) fsm(3 2x )dx,
1-2x
r Ie3+5xdx, a) Iz—dx
5x7—1
2) BbluMcnuTb HeonpeaeneHHble MHTEerparnbl, UCNOSb3ys MeTo 3aMeHbl MEPEMEHHON
cos2x dx
a) [-—— ﬁ 6) [~ —dv.e) [ —.
sin’ 2x coS” X~\|1g"Xx
b sin3x
0 [——dx,m [—2X gy
PR 3—cos3x

3) Bbluncnutb HeonpeaeneHHble nHTerparnbl, NCNoJib30BaTb METOA UHTErPUpPpOBaHUA No 4acTAaAM

a) j(x+1)ezxdx, 6) [xcos(x+ 7)dx, s) Icos(lnx)dx.

Pa3sgen HeonpeaneneHHble uHTerpansi (Yactb 2)
BapwmaHT 1

1. Hailtn HeonpeneneHHble MHTerpanbl, UCMONb3ys NpUeMbl UHTErPUPOBaHNA APOGHO - pauuoHarnbHbIX
OYHKLMA
1-2x—x°
a) | s —dx 6) j
1 +x —5x+4
o+ 1 3x+13
B) f r) j > dx
—x? (x—1)(x"+2x+5)

2. Hantu HeonpepnerneHHble WHTerpanbl, UCMOMb3ys NPUEMbl  UHTErPUPOBAHUSA TPUTOHOMETPUYECKUX
BblpaXKeHni

a) Isinz(l — X )dx 6) .[sin?)x-cosxdx
dx
B) f

5+2sinx+3cosx

3. Hantn HeonpepgeneHHble vHTerpansl, UCNomnb3ys Npuemsl WHTErpUPOBaHUS BbIpaXeHUn, coaepxallumx
nppaumoHanbHOCTH

r) Icos4 3x - sin® 3xdx

a) I dx 6) J'l;xzdx
Va4 +8x—x? X
I-vx+1
B) j dx

(1+3/x+1 Wx+1

BapwuaHT 2



Haiitn HeonpeaeneHHble MHTerparbl, UCMOSIb3ysi NMPMEMbl MHTErPUPOBAHUS APOBHO - pauMoHasbHbIX

S

pyHKUW
7 — x? dx
a) I—dx 6)_[2—
1-x —4x+10
3 2 _
B)Ix +2;c 22x+1dx r)j 6x+8d
X =X X +8

2. Haitu HeonpegeneHHble WHTErpanbl, UCMOMb3ys NPUEMbl  UHTErPUPOBaHUSA TPUTOHOMETPUYECKMX
BblpaXkeHUN

a)jsin3(1—x)dx 6) [sin’ 2x - cos2xdx

B)j r)IS\/sin“x-cos3 xdx
5—4sinx+2cos x

3. Hantn HeonpepeneHHble MHTerpanbl, UCNONb3ys NpUeMbl MHTErPUPOBAHUSA BblpaXKEHUR, coaepKaLllmx
MppaunoHanbHOCTK

d 2_
a)f al 6)jx—1dx
2 X
3x° —4x+1

I\/_+\/_
Jx+1

Pasgen OnpefeneHHble UHTErpan.l

BapwuaHT 1
3. BbluucnnTtb onpeaeneHHble MHTErparnbl C TOYHOCTLIO OO0 ABYX 3HAKOB Nocne 3anaTtomn

V3

3 1 4 2
) I 1+ x%dx 6) fxln(x—l)dx B) 3x +23x +1dx
0 0 x“+1
2 7”20033x 3 dx
N [x2\4—xdx e) | ———m——
(I) ;zj/m/smx £2x2+3x—2

4. Bbluncnntb HecobCTBEHHbIE MHTEerpanbl UM gokasatb X pacxoanMocCTb
e 0]

xdx 1
) [ 6) |r——=dx
016x4+1 03\/2—4X
2
3. Beluncnutb nnowaab gurypbl, OrpaHUYEHHON NMHNAMK: Y = 4—x", y= 0.
4. Bblumcnutb 0bbém Tena, obpasoBaHHOro BpalweHueM Urypbl, OrpaHUYEHHOW NNHUSMU, BOKPYT

yKasaHHOW NpAMon: y = 4 — x2, y= 0, X = 0, rne x>0 Bokpyr ocn Ox.

BapuaHT 2
1. BblMMCNUTL ONpedeneHHble MHTerpasbl C TOYHOCTLIO A0 ABYX 3HAKOB MOCHeE 3ansToun
x 4 2
12{ 12x° -5 32xT—5x" +3

x“e 2dx B) dx
Vx® +1 —jz > x-1
V4 — x2 n/2 1 0 dx

) n) —dx e)
I (I) 2+cosx —IZ\/x2+2x+4

2. BbIHVICJ'II/ITb HecoOCTBEHHbIE MHTEerpanbl M gokasatb UX pacxoamMmocCTb

a) J. 16xdx

1
" 6) | dx
116x% -1 1Vx2 —6x+9

3. Bbluncnutb nnowaab ourypbl, OrpaHUYEHHON NMHUSMK: Y = lnx, X=€, y= 0.




4. Bblumcnnte 00BLEM Tena, oOpa3oBaHHOrO BpalleHMEM Urypbl, OrpaHUYEHHON JUHUSIMW, BOKPYT

y Ny 2
ykasanHon npsimont: y=4—x" y=0 x=( e xzosoxpyrocm oy,

Kputepumn oueHku:

- OLEeHKa «OTNMYHO» BbLICTABMNAETCS CTyAEHTY, eCnv NpaBunbHO BbiNonHeHo 6onee 90%
3aaHui;

- OLEeHKa «XOpOoLUO» BbICTABMNSAETCS CTYAEHTY, ecnn npaBuibHO BbinonHeHo Gonee 70%
3a4aHun;

- OLEeHKa «yAoBNeTBOPUTENIbHO» BbICTABMAETCA CTYAEHTY, eCn NPaBUNbHO BbINOMTHEHO
oonee 50% 3agaHuii;

- OueHKa «HeyAoOBIeTBOPUTENIbHO» BLICTABMSAETCS CTYOQEHTY, €Cnu  MpaBuIibHO
BbINonHeHo meHee 50% 3agaHun.

19.3.8 CocTtaBneHne aHHOTUPOBAHHOIO KaTanora

CocTtaBuTb aHHOTUPOBAHHBLIA KaTanor mMaTtepuanoB WH(OPMAaLMOHHO-06pasoBaTeNbHbIX PECYPCOB MO
oaHon u3 TeM: «HeonpeaeneHHble uHTerpanbly, «OnpeneneHHble MHTerpanbly (aHHOTaUMs OOMKHA
cogepxatb He MeHee 3 npeanoxeHuin). Konudectso matepuanos — He MeHee 10.
UHopmayuoHHO-06paszogamesibHble PeCypChbl:

—Hay4yHas anekTpoHHasa 6ubnuoteka — http://www.scholar.ru/;

—®denepanbHbIV nopTan Poccuiickoe obpasoeaHne — http://www.edu.ru/;

—MNHdopmaumoHHas cuctema «EnnHoe OKHO aocTyna K obpasoBaTenbHbIM
pecypcam» http://window.edu.ru/;

—®depepanbHbin LEHTP MHOPMaLMOHHO-06pa3oBaTenbHbIX pecypcos — http://fcior.edu.ru;

—INekunn Begywmx npenogasaTenen By3os Poccun B cBobogHOM goctyne — https://www.lektorium.iv/;
—OneKkTpoHHO-6ubnmMoTeyHasa cuctema «ManartenbcTtea JlaHb» — http://e.lanbook.com/;
OneKTpoHHO-6MGnNMoTevHasn cuctema «YHmBepcutetckas 6ubnmoteka online» — http:/biblioclub.ru/.

MHdopmaLnoHHo-

HanmeHoBaHune topmall

Ne MaTepuana obpasoBaTernbHble Ccbinka AHHOTaUus
pecypc

1.
2.

19.4. MeToau4yeckme martepuanbl, onpegenswowme npoueaypbl OUEHUMBAHUA 3HaAHUNA, YMEHUN,
HaBbIKOB U (UNN) ONbITa AEATENIbHOCTU, XapaKTepU3yroLmux 3Tanbl hopMUpoBaHUA KOMNETEHLMN

OueHka 3HaHW, YMEHNIN U HABbLIKOB, XapakTepuaykLas aTansl POPMMPOBAHNA KOMMNETEHLINIA B
pamKax W3y4YeHuUst OUCUMNINHBI OCYLLEeCTBASIETCA B XO4Ee TeKywen W MpoMeXyTOYHOM
aTTecTauun.

TeKyLWnn KOHTPONb YCNEBaeMOCTU MPOBOAUTCA B COOTBETCTBUM C [lonoxeHnem o TekyLluewn
aTTectaumm obydyawowmxca no nporpaMmmam  Bbicwero obpasoBaHuss  BopoHexckoro
rocy4apCTBEHHOIO yHUBepcuTeTa. TeKyLnin KOHTPOSb YCNeBAaeMOCTN NMPOBOAMTCH B hopMax:
poHMarsnbHbIX OMpPOCO8, KOHMPOJsIbHbIX pabom, uHOusudyasbHbIX 3adaHull, mecmuposaHue,
pegepamos, doknados. Kputepumn oLeHnBaHns NpMBEAEHbI BbILLE.

[MpomexyTouHas aTTectauus npoBoAUTCA B COOTBETCTBUMM C [MONOXeHneM O NpPoMEXyTOYHON
aTTecTaumm obyyaroLmxcst No NporpammMam BbicLero obpasoBaHus.
KOHTpONbHO-U3MepuTenbHble Matepuanbl NPOMEXYTOYHOW aTTecTaumm BK4YawT B cebs
TeopeTudeckne BOMPOCHI, MO3BOSIAIOWINE OUEHUTb YPOBEHb MOMYYEHHbIX 3HAHWA W
npakTMyeckoe 3adaHuve, MO3BOSAIOWEE OLEHUTb CTeneHb CHHOPMUPOBAHHOCTU YMEHUN U
HaBbIKOB.

Mpn oueHMBaHUM UNCMONb3YITCA KOMUYECTBEHHbIE LUKanbl OUEHOK. KpuTepun oueHuBaHus
npvBeaeHbI BbiLLE.
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