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1. et 0CcBOEHMSA JUCLHMIIIMHBI

Hensmu aucuunavHbl «IIpakTUKyM M0 MaTeMaTUYeCKOMY aHalu3y» SIBJISIIOTCS U3yUYeHUe
MPaKTUYECKMX OCHOB MaTeMaTMUYEeCKOTO aHaau3a, OO0beJUHSIONUX TEeOpHIO /1eHCTBUTETbHOTO
YKCJia, TEOPHIO TIPe/eI0B, TEOPUIO PSIZIOB, A depeHIaNbHOE Y UHTerPaJbHOe UCUKCIEHUe U X
HeToCpe/ICTBeHHble TIPUIOXKeHUsI, Teopus (YHKIMM HEeCKOJbKUX TIePeMeHHBIX, a TaKxe
npuobpeTeHre 3HAHUM U TPAKTHUECKUX YMEHHWH B COOTBETCTBHUM C TOCYJApCTBEHHBIM
CTaHJapTOM, (hOpMUPOBaHME MUPOBO33DEHHS M Pa3BUTHE CITIOCOOHOCTH MOHUMATh U TIPUMEHSITh
B HCCJIe[IoBaTe/IbCKOM U MPUKJIQJHON JesiTeTbHOCTH COBPeMeHHbI MaTeMaThUeCKU arirapar.

2. Mecro auciunuiMesl B ctpykrype OII 6akanaBpuara

OuciprnHa «IIpakTUKyM TI0 MaTeMaTHuecKOMY aHaliri3y» OTHOCHUTCS K 6a30BOM YyacTH
OIl 6akanaBpuara.

OCHOBy Kypca COCTaB/IsIIOT AU(depeHI[MaTbHOe U UHTerpaibHOe UCUMCIeHre (DYHKLIMM
OJIHOUW TmepeMeHHOW, a Takxke AuddepeHIMaTbHOE W HHTerpajbHOe HCUWcaeHue (QyHKUUN
HECKO/IbKUX TIePeMeHHBIX, TeOpUsl UMC/IOBBIX U (DYHKI[MOHA/IBHBIX PSJOB, B TOM YKC/Ie PsifiOB
®ypbe. [103TOMYy TPAaKTUKyM [0 MaTeMaTUYeCKOMYy aHaivi3y HeoOXOAuM TpU HW3yUeHUH
mucuuruiiH - 6a3oBoit  yactT  TipodecCHOHANBHOTO  I[UKaa: «Teopusi  BepOSITHOCTEM»,
«duddepeHiinanbHble  ypaBHeHUs», «YDaBHEHUs] MaTeMaThuyeckol (usuku», «MeTogbl
onTUMHU3ALN», «Uuc/ieHHble MeTOAbl». Tak)Ke OHa TIpPe/0CTaB/iseT MeTO[bl HCC/ie[JOBAHUS,
KOTOpble MCMOMb3yKTCS B [JWCLUIUVIMHAX BapuaTMBHOW uactu uukia MEH, Takux Kak
«MaremaTuueckrie MeTO/[bI B KOMITbIOTEPHBIX TEeXHOJIOTHSIX» «J[OM. TJ/IaBbl MaTeMaTHuyecKou
CTaTUCTUKW», «KOHIENIMM COBPEMEHHOTO eCTeCTBO3HaHUs», [UCLUIUVIMH TI0 BBIOODY
npodheCCHOHATLHOTO IMK/IA, TAKUX Kak «L[udpoBasi 06paboTKa CUrHaIOB».

CTyZeHT MepBOro Kypca, MPUCTyMas K M3yUeHHI0 MPAaKTUKyMa M0 MaTeMaThUyecKomy
aHayM3y, JO/DKeH UMeThb BIIOJIHe OTpejie/leHHY0 0a30BYIO MOArOTOBKY 10 KypCy MaTeMaTHKH 3a
CPeJHIOI0 1LIKOJIy, Y, B YaCTHOCTH, XOpOLIMe 3HaHUS M0 TeMe «3DJjileMeHTapHble (PYHKLMH, UX
cBoOlicTBa M rpaduKu». BMecTe ¢ TeM TakWe JIMUHOCTHBbIE XapaKTEPUCTUKW Kak oOIras
00pa30BaHHOCTh, OPraHW30BAaHHOCTb U TPYZO/IH00HEe, CaMOCTOSITeIbHOCTh, HAaCTOMUHMBOCTH B
JIOCTYDKEHUH 11e/Th He0OXO0[UMbI TIPH OCBOEHWH IHCIUITUHBI.

3. Ilnanupyemblie Ppe3y/bTaTbl O00y4YeHHs MO /JUCLUIUIMHE, COOTHECEHHbIeé C
IIAaHUPYeMbIMH pe3ysbTatamu ocBoenus OIl 6akanaBpuaTta

[Mporiecc u3yueHusi JUCLUIUIMHBI HarlpaB/ieH Ha (OPMUpPOBaHUe C/IeYIOIIUX 3/IEMEHTOB
KoMmrieTeHIIMM B cooTBeTcTBUM ¢ ®T'OC BO, OIT BO u mpuobpeTeHHUs C/IeAYIOIMUX 3HAHUH,
YMEHHWH, HaBbIKOB U (W/IM) OMbITA [1eATe/IbHOCTH:

®dopmupyemas NupaukaTop gocTHKeHUs ITepeuennb
KOMIIeTeHIUs KOMIIeTeHIIH IJIAHUPYeMBIX pPe3y/IbTaToB 00yJeHust
(xoa m (xoa u popmyIHpOBKaA)
¢opmypoBKa)
Oo6uenpodeccrnoHaIbHbIE KOMITETeHI[UH
OITK-2 CriocoGen | w54y 3HaTh:
HUCIIOJ/IB30BATh U Bl MeeT IMMOCTAHOBKH 3a/la4 MaTeMdTHU4eCKOIro
rpe/icTaBjeHue o .
aJlanTrUpoBaTh cp 'quTB LI dHa/msa, .
CyLLecTByIoLHe yi Yromj (YHKLMM OIHOW M HEeCKOJIbKUX
MaTeMaTUYeCKUX METO/IaX | mepeMeHHbIX (TIpe/iesibl, HerPepPbIBHOCTD,
MaTeMaTHhuecKkue
U cUCcTeMax MpOu3BOJHbIE U Av(depeHIrabl,
MeTO/bI U CUCTeMBI <
MpOrpaMMHUpPOBAHUA vcciefioBadre QyHKIUNA C TOMOLLBIO
HPOFPaMMHgOBaHHH HeO6XO,[LI/IMBIX A MPOM3BOJAHLIX, UHTEI'Pa/IbHOE I/ICI—II/ICHeHI/IE);
Jis pa3paboTKyU U
A1 pasp peau3aLyy anroputMop | PYHKLMOHANbHBIE MOC/ef0BATe/bHOCTH 1
peanu3anuu PSALbI;




aJITOPUTMOB peLIeHUsI
TIPUKJIaJIHBIX 3a/1a4

pelLeHus NPUK/IaJHbIX
3a/a4

OIIK — 2.2 Y™meer
VICII0/Ib30BaTh U
a/larTyvpoBaTh
CyLLeCTBYHOLLHe
MaTeMaTUYeCKe MeTO/IbI
Y CUCTeMbI
NpOrpaMMHpPOBaHUs
HeoOXOZUMbIe /1Sl
peasM3aly aaropuTMoB
pelLleHus IPUKJIaHbIX
3a/1a4

OIlIK-2.3
JeMoHCcTpUpyeT BiiaJieHue
HaBbIKaMU peau3aLuu
MaTeMaTH4eCKUX
aJICOPUTMOB [I/Is1 pelleHHUs
TIPUK/IaJHbIX 3a7,a4

psgbl Dyphbe;

YMmets:
BBIUUC/ISITH TIPE/IeJTbl 3/IEMEHTapHBIX
(GyHKLMNM OAHON 1 HECKOJIbKUX

TepeMeHHbIX;
HaXO/[UTh TIPOU3BOJIHbIE  3JIEMEHTAPHBIX
GyHKIMM O/THOM u HeCKONbKUX
TepeMeHHbIX;

HaXOJUTb SKCTPEMYMBI (PYHKLIHI;
BBIUUC/ISTh 3/IeMeHTapHbIe HHTerPasibl;
MPUMEeHSTb MHTerpajbHOe WCUHCIeHHe K
PeLlIeHrI0 TeOMeTPUUeCKHX U (HU3NIeCcKUuX
3ajau;

WCC/Ie[IOBATh PSIZIbI HA CXOIVMOCTD;
PasnoXuTh GYHKLUIO B psifi Pypbe;

BrajieTs HaBbIKaMU:
pelleHus MPaKTUYeCKUX
MaTeMaTH4yeCKOro aHasin3a.

3a/au

4. O0beM, CTPYKTYpa U CojieprKaHue AUCIHUILTHHBI
OO011jas1 TPYA0EMKOCTh JUCIUTUTMHBI COCTaB/sieT 9 3au. efl., 324 akaj. uac.

DopMBI TeKy1ero
Bu/bl yueOHBIX 3aHATHI KOHTPOJISA
b4
£ | BK/IIOUYas CaMOCTOATEe/IbHYI0 ycrneBaeMoCTH
Temnl (pa3jenbl) 3
Ne 9 pPaboTy CTy/I€eHTOB,
JAUCLIUT/IMHBI, S
n/n 5 U UX TPY/J0eMKOCTh dopma
HX Cojiep)KaHue O .
(B aKajieMHUYeCKHX Yacax) NMPOMEeXyTOUHOM
arrecTanuu
(o cemecTpam)
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Pa3pgen 1.
AKcromMaTHKa MHOXXeCTBa
JIeICTBUTE/IbHBIX UKCe/I.
1. |Yucnosbie 1 24 1 10 |KonTtponwHas pabora.
10C/ie[l0BaTeTIbHOCTH.
[Ipenen
10C/IeI0BaTe/IbHOCTH
Paspen 2.
[Ipenen GyHKLMH.
>, | Ipeaen by 1 24 1 13,7 | KonTposbHast paGoTa.
HernpepsiBHOCTb GyHKLIUU
B TOUKE U Ha IPOMEKYTKe
3. |Pa3pen 3. 1 20 2 12 |KoHTpo/ibHas paborta.




[Ipou3BozaHbIe
nvddepeHIMabI .

UccnenoBanue GyHKINMU C

TIOMOIILIbIO TIPOM3BO/IHBIX.

Bcero 3a 1 cemecTp

68

35,7

3auet

Paszpen 4. HTerpanbHoe
VCUUC/IeHNE (PYHKLIUU
OJJHOU IepeMeHHOM.
Heonpenenennslit
VHTerpall.

22

15

KonTponbHas paboTa.

Pa3pgen 5. MuTerpanbHoe
ycurcieHre QyHKLIUN
O/IHOM TIepeMeHHOM.
Nurerpan Pumana.
[Tpunoxxenus
orpe/e/IeHHOIO
VHTerpasa.
HecobcTBeHHbIE
VIHTerpasbl.

22

10,7

KonTtposbHas pabora.

Paszpen 6. ®yHkiuun
MHOI'MX [1epeMeHHBbIX.
UucioBeble psijbl.

24

10

KoHntposnbHast paboTa.

Bcero 3a 2 cemecTp

68

35,7

3auet

Pazpgen 7.
@yHKLMOHA/IbHbIe
10CJ/1el0BaTe/IbHOCTH U
psanbl. Psgel @ypoe.

24

10

KonTtpospHast pabora.

Pazpgen 8.

WNHurerpansl, 3aBucsime
oT napametpa. KpaTHeie
VIHTerpasbl.

24

10

KonTtpospHast pabora.

Pazpgen 9.
KpuBonuHeliHble
VIHTerpasbl 1epBoro u
BTOPOrO poja.
[ToBepxHOCTHBIE
VIHTerpa’bl.

DJIeMeHThI TEOPUU TI0JIS

24

11,7

KontposbHas pabora.

Bcero 3a 3 cemecTp

72

31,7

3auer

Bcero

208

12

103,1

Co/iep)kaHue pa3/e/ioB JUCIUILTHHBI:

Pa3gen 1. AKcioMaTHKa MHOYKeCTBA JIeMCTBUTeTbHBIX UMCeT.
UucnoBble  moc/egoBaTe/ibHOCTH. [Ipesen rnocaeoBaTe/ibHOCTH

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.
1.7.

MeToz MaTeMaTUueCKOW UHYKLIAU.

['padvikyi OCHOBHBIX 3/1eMEHTApHBIX (YHKIMM UX CBOMCTBA.

[MousTHE croxxHOM dhyHKIMU. CXxeMaTHuecKoe u3o0bpaxkeHue rpaduka.
ITonsipHbIE KOOPAUHATHI.

MHokecTBa. [ToHSITHe TOUHBIX TpaHei.

Omnpefienenuve nocaefoBaTenbHOCTH. CBOMCTBA MOC/Ie10BaTEIbHOCTEM.
Omnpenenenre npejena Mocaef0BaTebHOCTH.

4



1.8.
1.9.
1.10.
1.11.
1.12.

BeckoHeuHo 6o/bliiie M 6ECKOHEUHO MaJibie TI0C/IeI0BaTeTbHOCTH.
OcHoBHbIe Mpejienbl aHamu3a. 111kana 6eCKOHEUHO OOJBIIIHX.
BTopoii 3ameuaTesibHbIN TIpejien 1Jis TI0C/ieIoBaTe/TbHOCTeM.
PackpriTre Heornpeze1éHHOCTEH.

[ToamnocienoBarebHOCTH. [TOHATHE BEPXHETO U HIDKHETO TTpe/IesioB.

Pa3pen 2. [Ipenen pyHkuuu. HempepbIBHOCTh YHKLIMM B TOUKE Y HAa TIPOMEIKYTKe

2.1.
2.2,
2.3.
2.4.
2.5.
2.6.
2.7.
2.8.
2.9.
2.10.
2.11.
2.12.

Onpepenenvie npeziesa GyHKIMKA B TOUKe U Ha 0eCKOHEUHOCTH

[ToHsiTHE TPABOCTOPOHHETO U JIEBOCTOPOHHETO TipeiesioB. [Ipesienn cBepXy U CHU3Y.
PackpbITHe HeomnpezieIEHHOCTe! C TTIOMOIIBI0 TPeoOpa30BaHUH.

[TepBbIit 3aMeuaTe/bHbBIN TIpe/iel.

Bropoi 3ameuarenbHbIl Ipefiel.

CnencTBUSI BTOPOTO 3aMeYaTe/IbHOTO TIpefiena.

CpaBHeHHe 6@CKOHEUHO MajIbIX U 0@CKOHEUHO OOJIBIINX BeJTHUHH.

O-cumBoOnMKa.

BbIzienieHye ry1aBHOM YaCTH OeCKOHEUHO MaJlbIX U 0ECKOHEUHO OOJIBIIMX BEJTUUKH.
OKBUBajieHTHbIe O@CKOHEUHO MaJsible U 0eCKOHeUHO OOJIbIIHe.

OnpeiesieHrie HEMTPEPLIBHOBTH (DYHKIUH B TOUKE.

PaBHOMepHasi HeIPepPbIBHOCTb.

Pa3pen 3. [Ipor3BoaHble U fuddepeHLabl .

3.1.
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.
3.8.
3.9.
3.10.
3.11.
3.12.

WccnenoBanue GyHKLMHN C TTIOMOLL[bIO IPOU3BO/HBIX.
Ouddepenuyipyemocts. OnpefiesieHrie MPOU3BOAHOM.
[Tpou3Bo/iHbIE OCHOBHBIX 37IeMeHapHBIX (PYHKI[MIA.
[TpaBuna puddepeHLIpoBaHUS.

[Tpou3sBoHas CI0XKHOU (PYHKIMM.

[TepBbiii ArddepeHtan QyHKLUN.

[TpousBoHbIe U A depeHLIanbl BLICIINX MOPSJKOB.
[IpunoyxeHurst TPOU3BOJAHON.

WccnepoBanye GyHKIMY C TIOMOLBbIO TTPOU3BO/HOM.
3alaud Ha 3KCTPEeMyM.

[Tpasusno Jlonurans.

®opmyiia Tennopa.

BeruncieHue nipefiesioB ¢ oMolbio Gpopmyiisl Teiiopa.

Pa3fen 4. VIHTerpasbHOe UCUMC/IeHue (PYHKLMU O/IHOU NepeMeHHOM.
HeonpezenenHblii MHTErpai.

4.1.

Onpepenenvie iepBoodpa3Hoit. Tabmumija mepBooOpa3HbIX OCHOBHBIX

371eMeHTapHbIX (PYHKIUH.

4.2.  VIHTerpupoBaHHe C IIOMOILbIO TPpeobpa30BaHU.

4.3. 3aMeHa repeMeHHOM B HeollpeZie/IeHHOM HWHTerparie.

4.4. TunepbosMuecKre U TPUTOHOMETPHUYECKUE TI0ZICTAaHOBKH.
4.5. HVHTerpupoBaHue NpUBeJeHeM K KAHOHUUYECKOMY BUIY.
4.6. ®opmysia UHTEIPUPOBAHUS I10 YaCTSAM.

4.7.  VIHTerpupoBaHHe TPUTOHOMEeTPHUUECKUX (PYHKI[UH.

4.8.  VHTerpupoBaHue paljMOHaIbHbIX (QYHKIIWH.

4.9. VHTerpupoBaHHe Uppal[MOHaTbHBIX (DYHKLIAN.

4.10. [uddepenipanbHbIi OUHOM.

4.11. Mertog HeonpeieéHHbIX KO3((ULIMEeHTOB MPY UHTErPUPOBAHUM paljMOHATbHBIX
GYHKLMH.



Pa3pen 5. VHTerpanbHoe vcunciieHre GyHKIUM OfHOM TiepeMeHHOM. VIHTerpan PumMaHa.

[TpunoykeHus oripe/ieIEHHOTO WHTerpasia. HecoOCTBeHHbIe UHTerpasbl.

5.1. OmnpepenénnHeli uHTerpas. [loctpoeHne MHTErpasbHBIX CYMM.

5.2  Bblumc/ieHUe ompe/ie/IEHHOTO WHTerpasaa. 3aMeHa repeMeHHOH B orpe/ie/IEHHOM

VHTerpaje.

5.3. ®dopmyJ/ia MUHTErpUPOBaHUS 110 YaCTAM /I Olpe/ie/IEHHOr0 UHTerpasa.

5.4. HaxoxxgeHue nowazield ¢ MOMOLLBIO ONPefie/IEHHOT0 HMHTerpasa.

5.5. HaxoskJeHue AJIMHbI KDUBOH C MIOMOIIbIO OTIpe/le/IEHHOTO WHTerpasa.

5.6. HaxoxzeHue 00bEMOB C TIOMOILIBIO OTIPeJIe/IEHHOTO WHTerpasia.

5.7. HaxokaeHue TI0IaI1 BpalieHHs 1 00béMa BpallieH s C TIOMOIIIbIO OTpe/ie/IEHHOTO
VHTerpaja.

5.8. HecobOcTBenHblie uHTerpanbl. [ToHsiTHE U onpeziesieHusi. CXOAMMOCTb.

5.9. Brlunc/ieHre HecoOCTBeHHOTO MHTerpasna 1 poja.

5.10. BorumciieHre HeCOOCTBEHHOTO WHTerpasa 2 pofa.

5.11. UccnenoBaHue CX0AMMOCTH HeCOOCTBEHHBIX MHTErPasioB C MOMOIIIbIO TTPU3HAKOB.
MeTtop, 5KBUBa/IeHTHBIX [PU UCC/I€JOBAHUA Ha CXOAUMOCTb.

Pa3pen 6. OyHKIMY MHOTUX ITepeMeHHbIX. YUC/IOBbIe psA/bL.

6.1. TloHsATHe (GYHKIMM MHOTHX TlepeMeHHbIX. O0/1acThb onpeesieHus . JINHUN YPOBHSL.

6.2. /lBOMHBIE ¥ IOBTOPHBIE NIpeJieJIbl.

6.3. HuddepenunpoBanre ®MII. YacTHble mpor3BoAHbIe U AuddepeHLral mepBoro
TopsiJKa.

6.4. [IuddepeHian u NpoOU3BOHbIE BBICIINX MOPSIKOB.

6.5. Ontumusauys GyHKLMY [BYX [lepeMeHHbIX.

6.6. Uwucnossle psagbl. OripefeneHre CXOAUMOCTH.

6.7. CXoZuMOCTb TOJIOXKUTENBHBIX psifoB. [Tpru3Haku Koy, [Janambepa, Paabe.

6.8. CxoauMoCTh ¥ abCOMIOTHAs CXOAUMOCTE TIPOU3BOJILHBIX PsifioB. [Ipu3Hak [Iupuxie.

6.9. CxoguMOCTh 3HaKOUepeAyIIMUXCs psafoB. [IpusHak JleribHuIa.

6.10. CoticTBa abOCOJTIOTHO CXOASIIMXCS YACIOBBIX PSIZIOB.

Pazpgen 7. OyHKLMOHAJIbHBIE TIOC/I€IOBATE/ILHOCTH U PaAbl. PAnbl @ypee.

7.1. ®DyHKUMOHA/bHBIE TIOC/eoBaTeTbHOCTH. CxoAuMOCTb. [IpeenbHas PyHKIIMS.

7.2. PaBHOMepHasi CXOJUMOCTb (DYHKL[MOHA/IbHBIX MOC/Ie/10BaTEbHOCTD.

7.3. ®yHKUMOHa/bHBIE psAgbl. CxoauMocTs. Cymma psza.

7.4. PaBHOMepHasi CXOJUMOCTb (DyHKL[MOHA/IbHBIX PSJIOB.

7.5. MHOXeCTBO CXOAMMOCTH U PABHOMEPHOW CXOJUMOCTH (PYHKL[MOHATBLHOTO psijia.

7.6. CrenenHsle pszabl. @opmyna Komm-Aznamapa. MHOXeCTBO CXOZAUMOCTU CTETIEHHOT O
pAaaa.

7.7. IlouneHHOe MHTerpupoBaHue U AuddepeHLIMPOBaHUE CTENIEHHBIX PSAZOB.

7.9. CymMmupoBaHue CTelleHHbIX U (YHKLIMOHATbHBIX PSJIOB.

7.10. Psp Teiinopa. Pasno)keHre PyHKIMY B CTETIEHHOM Ps/I.

7.11. Pa3snoxxeHue 2n-nepuouueckux GyHKIU B TPUTOHOMeTpUUecKui psifi Pypre.

7.12. Pa3no)keHre B TPUTOHOMeTpUUeCKUM psifi Pypbe (PYHKLMM C MPOU3BOJIbHBIM
TeprUO/OM.

Pa3pen 8. WHTterpassl, 3aBucsiye oT mapaMmetpa. KpaTHble UHTETrpasibl.

8.1. Kyaccudukaiys MHTerpaaoB 3aBUCSILMX OT NapaMeTpa. BorurcieHre npesienbHOM
DYHKINN.

8.2. HaxoxpneHue MHOecTBa cxoaumocTtu U3II.

8.3. PaBHOMepHas cxogumocTb U3II.



8.4.
8.5.

8.6.
8.7.

8.8.
8.9.

8.10.
8.11.
8.12.

Huddepenimporanue u uHTerprpoanue 1311 no nmapametpy. [TpaBusio JletibHuIIa.
BbrurcsieHre MHTeTpasioB C TIOMOIIbIO AuddepeHIMpOBaHNs Y UHTerPUPOBAHUS 110

rnapameTpy.

OlepoBbl UHTErpasibl.
[IBoliHOM MHTerpan. BeiurcieHre ABOMHOrO UHTErpasa C IOMOII[bI0 TIOBTOPHOTO
B [1IeKapTOBOM CUCTeMe KOOpJWHaT.

BbluricsieHre JBOMHOrO MHTerpasa B IMOJISIPHOM CMCTeMe KOOpJWHaT.
I[TpusiokeHus: JBOMHOTO WHTeTpasa. Beruriciienus rnomazieii 1 00bEMOB.
TpoiiHoii uHTerpa. BelurcieHue ¢ MOMOLL[BIO TOBTOPHOT'O MHTErpaa.
TpoiiHOoi1 MHTerpas B LIWIMHAPUUECKOU U cheprueckoil cucteMe KOOp/AUHaT.
[Tpuio)keHUst TPOWHOTO WHTerpasa. BeruvcieHve 00BEMOB.

Pa3gen 9. KpuBonuHeliHbIe UHTerpasibl IEPBOTO U BTOPOTo po/ia. [ToBepXHOCTHBIe
WHTerpaJsibl. 3/1eMeHTbl TeOPUH TT0JIS.

9.1.
9.2.
9.3.

9.4.
9.5.

9.6.
9.7.
9.8.

9.9.
9.10

KpuBonvHeliHblii uHTerpas 1 poga.

KpuBo/iMHelHbIM UHTerpani 2 poja.

YcnoBre He3aBUCMMOCTH KPUBOJIMHEMHOT0O UHTerpasa 2 pofia OT IyTH
VHTerpupoBaHus. BoccraHoBneHue GyHKLWY 110 eé nuddepeHLiany MeTOL0M
KPHBOJIMHEMHOT O UHTEeIPUPOBaHMS.

®opwmyina ['puHa.

ITpakTHUecKue NMPUIOKeHNsI KpUBOIMHEWHBIX UHTErpaioB. Beruvcienne ayivH
KPUBBIX Y IJIOLLIA/ei.

IToBepxHOCTHBIM MHTErpain 1 poga.

[ToBepXHOCTHBIM UHTErpa 2 poja.

[TpakTHUecKue NpUIOKeHNs TOBEPXHOCTHBIX UHTErpasoB. Beruncienne
/I011a/lel ¥ IOTOKOBBIX BEJTUYMH.

®opmyna I'aycca — OcTporpagckoro.

®opmyia CTokca.

9.11. DniemeHTHI TeOpUU 10J1. BeKTOpHbIe U CKasisipHbIe 1os1s. [IpousBoaHas 1o

Haripas/ieHuto. 'paguent. luBeprenuys. Lupkynsauus. Buxpe. IToTok.

5. O0pa3oBare/ibHbIe  TEXHOJIOTHH, HCIOJb3yeMble TNPH  OCYI[eCTB/IeHHH
o0pa3oBaTe/ILHOrO NMpoecca Mo AUCHHIUIHHE.

cI)OprI MperiogaBaHUA MaTeMATHUUYE€CKOI'0 dHA/IM3d JOCTATOYHO TPpAAWUIIMOHHBI.

Ipakmuueckue 3aHsamusi IPOBOASTCS B aKaJleMHUUYeCKUX TPYyIINax IMoj pyKOBOACTBOM
niperniofaBaTesis. OCHOBHOW Liefbi0 siBsieTCsl ()OPMUPOBaHHWE Yy CTYAEHTOB TTOHWMaHUS
TeopeTUUeCcKOro MaTepuasa, U3/I0)KeHHOTO Ha JIeKLUM, Yepe3 pellieHre yrpaKHeHUH U 3a/au.
3[ech TnpernojaBaHue CTPOMTCSI Ha pPa3yMHOM /il KaXK/0H TeMbl COUeTaHUM KOJ/IEKTHBHOMN
paboThI IPYMITbI C CAMOCTOSITE/TLHOM UH/IUBHya/IbHOW PaOOTOM CTYZIEHTOB.

,[[OMaLuHLle 3d0aHUsi B OCHOBHOM COCTOSIT U3 MMpYMEPOB, dHAJIOTUYHBIX pDElIdeéMbIM Had
MPpaKTUUYECKUX 3dHATHUAX. OcHoBHast neJib JOMalllHHUX 3a,/:[aH1/1171 — 3dKpeIlieHue HPOﬁAEHHOFO

Marepuaria.

CamocmosimenbHas paboma peanu3yeTcs:

1. Herocpe/1cTBeHHO B TIpOLiecCe ayAUTOPHBIX 3aHSITHIA.

2. B KOHTakTe C TMperojaBaTesieM BHe paMOK paclMCAaHUsl - Ha KOHCY/bTal[UsIX 10
yueOHBIM BOITpPOCaM, MpHU JIMKBUAALIMUA 3a/[0JDKEHHOCTEH, MPU BBIMOTHEHUW WHAWBUAYaTbHbBIX

3a/laHdl U T.J.

3. B 6ub/moreke, JoMa, U T.[]. IPY BLIMIOTHEHUU CTY/J€HTOM JOMAIITHUX 3a/]JaHUH.
[TpakTUUecKHe 3aHSTUSI CTPOSITCS C/IeAYIOIIUM 00pa3oMm:
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1. dopmynvpoBKa 1jefied 3aHATHs, OCHOBHBIX BOIIPOCOB, KOTOPbIE ZIO/DKHBI OBITh
pacCMOTpEeHBI.

2. PerieHrie HeCKO/IbKUX TUIIOBBIX 3a/a4 Y JOCKU.

3. CaMocCTOATe/IbHOE peLleHue 3ajay.

4. Paz6op ommoOoK.

1o pe3ysbTaTaM CaMOCTOATE/ILHOTO PellieHus 3a/1au U 110 IIPOBepKe MOATrOTOBKY CTyAeHTa
K MPaKTUYeCKOMY 3aHATHIO (TTMCbMEHHbBI OMpPOC MO TeOpWH U TMPOBepKa JOMalllHero 3aZaHus)
CTYZIEHT TIO/TyJaeT OIieHKy. ITo MaTepuanaM TeMbl POBOAUTCS KOHTPOJIbHAs paboTa.

st oLleHWBaHUsT pabOTHI CTYAEeHTa UCIO/b3yeTCss OanIbHO-PeHTUHIOBasi CHCTeMa. YUeT
VMH/IVBU/YalbHBIX JOCTH)KEHUM 3a BpeMsi 00yueHHsl TIpe/[CTaB/IsSIeTCS] OYeHb Ba)kKHOW (hopmoit
pabotsI co cryaenTamu. Ha Google [luck fijis rpyTinbl CTYZEHTOB MBI CO37iaeM Tariky. B Hee cpa3y
roMelriaeTcsi ryiaH paboThl Ha ceMecTp, MporpamMmma K 3k3aMeHy (B KOTOPO# yKa3aHa IporpaMma-
MUHMMYM, BOMPOChI C  /lOKa3aTe/JbCTBOM, JIOTIO/IHWTE/IbHbIe  BOIMPOChI M3  CIMCKA
CaMOCTOSITe/IbHOM paboThI), BOMPOCKI K KOJIJIOKBUYMY W Tabnuiia B ¢opmaTe Excel, B KoTOpoi
BeZIeTCS yUeT 110 KOHTPOJIbHBIM MEPOTIPUSITHSIM KaXK/I0i TeMbl (KOHTPO/IbHasi paboTa, orpoc 1o
Teopu U T.7.). OrnipefesieHHast cymMMa 6asiyioB 3a ceMecTp ZiaeT TpaBo 3aueTa To TIPaKTHKe.

6. [Tepeuenb MH(GOPMALMOHHBIX TEXHOJIOTHH, MCIIO/Ib3yeMbIX NMPH OCYLIeCTB/IEHHH
o0pa3oBaTe/IbHOr0 mpoLecca MO [JAUCHUIUVIMHE, BK/IHOYas MepedyeHb JIMLEH3HOHHOIO
MPOrpaMMHOI0 ofecrieyeHUsi W HMH(POPMALMOHHBIX CIPABOYHBIX CUCTeM (TIpH
He00X0AMMOCTH)

B niporjecce ocymjecTBieHusi 06pa3oBaTeIbHOrO MPOLeCcca UCTIOb3YIOTCS:

— aJist GOpMUPOBaHUS TEKCTOB MaTePUasIOB /ISl IPOMEXKYTOUHOM 1 TeKyIllel aTTeCcTalluy,
IS pa3paboOTKH JOKYMEHTOB, TIpe3eHTaLWH, [7ist PaO0ThI C 3/IeKTPOHHBIMU TabULIaMu:

riporpammbl Microsoft Office (OfficeStd 2013 RUS OLP NL Acdmc 021-10232),
niporpammel LibreOffice (cBo6oaHo pacripoctpansiemoe T10),
usnaresibckas cucrema LaTeX;

— [yt yO/IMKaluM TeKyIux pabouyux MaTepuasioB U B3aWMO/IEMCTBUS CO CTY/I€eHTaMU:
BeO-cepBuchl Google [Tuck (cpezia ¢ 6ecriaTHBIM CBOOOZHBIM JJOCTYTIOM);

— [71s TIOMCKa yuyeOHOW smrepatypbl 0ubmioteku Spl'Y — ABTOMaTU3MpOBaHHAas
oubmoreunas uHGopmaiuonHas cucrtema "BYKU-NEXT" (ABUC "Byku-Next").

7. IlepeueHb OCHOBHOW M [IOMO/JTHUTE/JIbHOM Yy4eOHOH JiMTepaTypbl, PecypcoB
UH(OPMALMOHHO-Te/IEKOMMYHHUKAIUOHHON ceTH  «/IHTepHeT», HeOOXOAMMBIX /A
O0CBOEHUA JUCIUILIMHBI

a) OCHOBHasl iuTepaTypa

Kynpsisues JI. []. Kypc maremaTtrnueckoro aHanm3a: yueOHUK /ij1st 6akanaBpos.: B 3 T. / JI.

. KynpsieiieB; M-Bo obpa3oBanusi P®; Mock. ¢usuko-TexH. uH-T (I'oc. yH-T) - 6-e u3g.,

niepepad. u gor. - M.: FOpaiit, 2014.

@uxrtenronbly I M. Kypc auddepeHiuanbHOrO YW WHTErpajibHOIO HCUWCTIEHUS

[DnekTpoHHbIi pecypc]: yueonuk / I'. M. ®uxtenrosbil. : T. 1. - Mocksa: Jlanb, 2017. -

608 c.

Vnbun B. A. Martematrnueckuii aHau3 B 2 u. Yacte 1 B 2 kH. Kuura 1: Yue6nuk. / ImbuH

B.A., CapoBauunii B.A., CenpoB b.X. - 4-e uzf. - M.: 3parensctBo FOpatiT, 2016. — 331

Uneyva B. A. Marematudeckuid adHaimu3 B 2 4. Yacte 2: YueOuuk. / UneuH B.A.,

CagoBuuunii B.A., CenpioB b.X. - 3-e u3za. - M.: M3gatenbctBo FOpaiit, 2017. - 357.

0) JomoTHUTe/TbHASA TUTeparypa:
Anydpuenko M.B. Bonpapenko B.A., 3adueBckuii A.B., [labapmmna I'.B.
Marematuueckuii aHanu3. fipociasib.: SApl'Y, 2010.
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bonmapenko B.A. IIlabapmmnHa I'.B. Marematuueckuii aHammi3. [lpegen U
HeMpepbIBHOCTh: TekcT nekuui. - fApocnasns.: Apl'Y, 2003.

Anyppuenko M.B. Bongapenko B.A., 3adueBckuii A.B., [TabapimHa I'.B.
Marematuueckuii aHanu3. ipociasie.: SApl'y, 2010.

Anyppuenko M.B., bonzapenko B.A. MeToguueckue ykasaHus 10 TOJTOTOBKE K
9K3aMeHy I10 MaTeMaTUYeCKoMy aHanusy. - Apociasne.: Apl'Y, 2001.-16c¢.

Kynpsisues JI.[., Kyraco A.[l., Uexsor B.U., [l1abynun H.M. C60pHUK 3azau 10
MareMaThUueCcKkoMy aHaimsy. 1, 2 1 3 tom. M: Hayka. 1986.

Kyapsisues JI.[I. MaTematuueckuii aHanus. T. 1. M.: Boiciias mikona. 1988.

Kygapssues J1.[l. Marematnueckuit aHanus. T. 2. M.: Beiciuas mkosa. 1988

Hemugoeuu B.T1. COOpHUK 3a/1a4 ¥ yIIpayKHEHUI TI0 MaTeMaTHUeCKOMY aHamu3y. M.:
Hayxka. 1990.

Bunorpazmosa N.A., Onexuuk C.H., CagoBHuuunii B.A. MareMaThueCKuii aHa/iu3 B
ynpaKHeHUsIX M 3afiauax.

@uxtenronsl; ['M. Kypc guddepeHiasbsHOro 1 UHTerpaabHoro ucurcnenus. T.1 M.:
Hayxka. 1961.

@uxtenronsl ['M. Kypc guddepeHasbsHOro U UHTerpaabHoro ucuucienus. T.2 M.:
Hayxka. 1961.

@uxtenronsl ['M. Kypc auddepeHaabsHOro U UHTerpaabHoro ucuucienus. T.3 M.:
Hayka. 1961.

[Munos I'.E. Maremarnueckuit ananus. @yHkumu ogHoro nepemenHoro. Yacru 1 - 2. M.,
1969

Hukonsckum C.M. Kypc matematnueckoro ananusa. T.1, 2. M.: Hayka. 1973.

Nnbun B.A., TTo3gusk O.I'. OcHOBbI MaTeMaTrhueckoro aHanusa. T. 1. M.: Hayka. 1982.
Nneun B.A., [To3gusak 3.I'. OcHoBbl MaTeMaThueckoro aHanusa. T. 2. M.: Hayka. 1982.
Nnbun B.A., CagoBuuumii B.A., CenzioB b.X. Marematuueckuii aHanus. M.: MI'Y. 1985.
3opuu B.A. Maremarnyeckut anamu3. M.: Hayka. 1984.

Pynun Y. OcHoBBI MaTeMaTUueCckoro aHanusa. M.: Hayka. 1976.

Konmoropos A.H., ®omun C.B. DnemeHTbI Teopuu QPyHKLMNA U HYHKLMOHATEHOTO
aHanmusa. M.: Hayka. 1972.

B) pecypchbl ceTu «VIHTepHeT»

1. OnekTpoHHas 61b/MOoTeKa yueOHbIX MaTepranoB Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php).

2. DNeKTPOHHO-OMO/IMOTeUHass CHCTeMa «YHHBepPCUTeTCKass Oubmvoreka online»
(www.biblioclub.ru ).

3. DneKTpoHHO-010O/MoTeuHas cucteMa «FOpaiiT»(https://urait.ru/ ).

4. DneKTpoHHO-O0MO/MOTeUHas cucteMa «JIaHb»( https:/e.lanbook.com/).

8. MarepuanbHO-TeXHUUeCKasi 0a3a, Heo0XxoguMasaA /il  OCYyLIeCTB/IeHHSA
o0pa3oBaTe/ILHOTO MpoLecca Mo AUCHHUIINHE

MatepuanbHO-TeXHHUYecKasi 6a3a, HeoOXoAuMast il OCYIIeCTB/IeHUsT 00pa30BaTeIbHOTO
TpoLiecca Mo JUCLUIUIMHE BK/TFOUaeT B CBOM COCTAB Criel{iaibHbIe TIOMeILeHusI:
yueOHbIe ayJUTOPUH JI/Is1 TIPOBEZIEHHsT 3aHATUM JIEKIIMOHHOTO THIIa;
yueOHbIe ayJUTOPUH JI/Isl IPOBEe/IeHHs PAKTUUECKUX 3aHATHH (CeMUHApOB);
yueOHbIe ayJUTOPUH [I/Isl TIPOBE/IEHUS TPYMIOBBIX YU UHIUBH/Ya/IbHBIX KOHCY/IbTAL[UH;
yueOHbIe ayJUTOPUH AJIs1 TPOBe/IeHUsT TEKYILET0 KOHTPOJISI ¥ TIPOMEXKYTOUHOMN aTTeCTallvy;
TIOMEILeHUs /TSI CAMOCTOSITeTbHOW paboThI;
TIOMeIIeHUsT /IJii XpaHeH!s] U TPOPUIaKTHUECKOT0 OOCTY)KMBAHUS TEXHUYECKUX CPE/ICTB
obOyueHwusl.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.biblioclub.ru/
https://urait.ru/
https://e.lanbook.com/

CrierianibHble TOMeLLeHUsT YKOMITJIEKTOBaHbl CPeJCTBaMU O0yueHHsl, C/Ty>KalluMH JIJist
nipeZicTaB/ieHUst yueOHOM WH(pOPMaIy O0JTBIIION ayAUTOPUH.

[TomerrieHus: A1 CAMOCTOSITe/TbHON pab0Thl 00yUarOIIMXCs OCHAIleHbI KOMITbFOTepHOU
TEeXHUKOM C BO3MOXXHOCTBIO TIOZAK/IIOUEHHsS K ceTh «VHTepHeT» W obecrieueHWeM [JOCTyIa B
3/IEKTPOHHYI0 HHPOPMAaLMOHHO-00pa30BaTe/IbHYI0 Cpe/ly OpraHu3al[|H.

Yucsio 1mocafiouHbIX MeCT B JIEKLIMOHHOM ayAWTOpPUM Oosiblie MO0 PaBHO CITUCOYHOMY

COCTaBY IOTOKA, a B ayJUTOPUU /ISl IPAKTUUECKHUX 3aHSATHI (CEeMUHAPOB) — CIIMCOYHOMY COCTaBY
TPYIIBI 00yYarOIXCSl.

ABTOp(BI) :

CT. TIperno/iaBaTesib Kadepbl AUCKPETHOTO aHaiv3a AHy@pueHko M.B.

3aB. Kadezapoii [IMcKpeTHOTO aHaMM3a, JoKTop ¢.-M.H. B.A. BoHzapeHKo
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IIpunoxenue Nel kK paGoueil mporpaMme AMCIHMUILTMHBI
«IIpakTHKyM 10 MaTeMaTU4YeCKOMY aHa/IU3y»
DoHJ OLEHOUYHBIX CPe/JCTB
AJISl IPOBe/IeHUus TeKylleld U MPOMe)XXyTOUHOM aTTeCcTalli CTy/IeHTOB
10 AUCLUIIUHE

1. TunoBbIe KOHTPOJ/IbHBIE 3a/JaHUS WM HHbIE MaTePHA/Ibl, HE00OX0JUMBbIE /1A OL€HKH
3HaHUM, yMeHHH, HaBbIKOB U (W/IM) ONbITA [esITeIbHOCTH, XapaKTepH3YIOIUX 3Tanbl
(opMupoBaHUs KOMIIETeHI[UI

1.1. KoHTpoJIbHBIE 3a/laHHA M HHbIE MaTepuaJibl, HCII0/Ib3yeMble B MpoLecce TeKyiei
aTTecTalu

1.2. 3ajaHust /isi CAaMOCTOATETLHOM PadoThI

3aflaHus /1 caMOCTosATe/IbHOM paboThl OepyTcst U3 3a/|JaUHUKOB:

Hemvuznouu B.I1. COOpHUK 3a7a4y ¥ yIIpaKHEHUM 10 MaTeMaTU4eCKOMY aHaimm3y. M.:
Hayxka. 1990.

Kynpsisues J1.[., Kyraco A.[l., Uexsnos B.U., [llabynun H.W. C6opHuK 33/1a4 110
MareMaThyeCcKOMy aHaiusy. 1, 2 1 3 tom. M: Hayka. 1986.

1.3. Cnucok 3agaHuii K 3a4eTy.

3aueT BBICTAB/ISIETCS 10 pe3yJ/ibTaTaM KOHTPOJIBbHBIX pabOT B TeueHHe cemMecTpa M 3auéTHOU
paboTHI B KOHLIE CEMeCTpa.

IlepBBIM CeMecCTp.

Pa3pen 1. BapuaHT KOHTPOJIbHOM pPadoThI MO TeMe: «AKCHOMaTHKa MHOKeCTBa
JIeACTBUTEJIbHBIX urces1. UucnoBble ocsieoBaTenbHOCTU. [Ipegen nocieoBaTeIbHOCTH»

1. [Toka3atb, UCI0/Ib3ys] METO/] MaTeMAaTUUeCKON UHAYKIIU:
1. 1. 1 . . 1 . n
—L___1 .1 e .
1382 233 3%E n(nil) nil
4

2. TToctpownTts rpaduk HyHKINM MeTO0M IpeoOpasoBanust: i = arcsin|2x + 1| .
OTBeT: BbInoHUTE Noc/efo0BaTebHOCTb Ipeobpa3oBaHuii rpadka i = arcsin x.
a) [Ipeobpa3oBaHue MO/yJ/b B apryMeHTe.
0) Cxkatre c ko3 duieHToM 2 BAoIb ocd OX
B) CaBur BiieBO BAosib ocku OX Ha 0,5

1
3. [TocTpouts rpadyk C10KHOU QYHKLUU: i = ex-2

o 1
OT1BeT: BBIITOTHUTE KOMIIO3HLINIO Q)YHKL[I/II/I y = en Y = — MeTOo[0M HaXO0XXIeHUs
x—2
MPOMEXXYTKOB IMMOCTOAHCTBA MOHOTOHHOCTH.

=
4. TloctpouTh rpadvk GYHKIMH B TIOJISIPHOM CUCTEME KOOPJUHAT: I ** Wl iR .
2F
Oteet: IIpu ¢ > 0. I'paduK CTPOUTCS B MOJISIPHOM CUCTeMe KOOp,II[I/IHgT C TIOMOIIbIO
TaOJIUL[BI
5. [ToctpouTts rpaduk dhyHKIMH, 3a/JaHHON TTapaMeTPUUeCKU:

iix = t2,
gy 2134,

Oteert: [Ipu || < 1. 'padyik CTPOUTCS B [1eKApTOBOM CHCTEME KOOP/HMHAT C ITOMOII[bIO
11



TaOMHLIBL.

o
%0

6. [Toka3ats (110 orpefie/IeHHI0), UyTo llm

N Jn(l

OTtBer:; s = [ 1]+ 1.
1

7. Onpe/ieNTh 3HaueHYe BhIpakeHys: 1im ® ﬁ_} n*'T\

nmnil R

2n il
m-——

OTtBert: -1.

8. OnpefenUTh 3HaueHUe BbIpayKeHUS: n
nRHE n3E 3

OtBert: 0.

N | ———
9. BeIuMcuTh Tpejien MocaefioBaTe/IbHOCTH X, = \/n2 + 2",
OTBert: 2.

. 1. . Sn

10. Haittu sup xp, inf x,, limx,, lim x,,ecm X, * = {sin§ .

X V;g%_‘fﬁu n 3

OtBer: supx **11 \/3 inf x =—"5 limx -~ ; limx 3 \/‘3
2 "2 e ) " 2

[TpaBu/a BLICTAB/IEHNS OLIEHKH 10 Pe3Y/IbTaTaM KOHTDOJILHOW pabOoThI:

OueHKa 1O pe3y/bTaTaM KOHTPOJBLHOW PabOThl CuuTaeTcs B Oa/iax IMo CaeayroIieMy
MIPYHLIMITY: TIPaBUJIbHO BBITIOJIHEHHOE 3a/jaHne — 2 Gara.
Kaxxaoe 13 3ajaHnii MoKeT OBITh OLIEHEHO TTOJIOBUHOM 3asiBJIEHHBIX TI0 HEMY 0asuioB, B CJyvae,
KOrJja MpU ero BBINOJHEHWM MPaBWIbHO NPUMeHeHbI OmpeZesieHUss U (OpMyJbl, HO UMETCS
HEKOTOpbIe He[OCTaTKU WK OIIMOKY B UMC/IEHHBIX pacyeTax.
[TomHOCTBIO HETIPaBW/IBHO BBITTOJIHEHHOe 3a/iaHne - 0 6asioB.
MakcumasnbHOe KOJIMuecTBO 6alyioB Mo UTOraM CaMOCTOsITe/IbHOM paboTel — 20 6asioB,
HabpanHoe kommuectBo 6amnoB ot 18-20 cooTBeTcTBYeT ()OPMHPOBAHHIO Ha [JaHHOM
jTare OCBOEHHs AWUCLMITIMHBI IIPOBEepsieMbIX YMeHHI Ha BbICOKOM YpOBHe, 14-17 6annoB — Ha
MPO/BUHYTOM ypoBHe, 10-13 6asioB — Ha MOPOroBoM ypoBHe, MeHee 10 6aioB — ymMeHusi He
chopmMUpOBaHBbI.

Pa3pen 2. BapyaHT KOHTPO/IbHOM PadoThI mo TeMe: «[Ipegen dyHKIMN.
HenpepbIBHOCTH (PYHKLIMU B TOUKE U Ha IPOMEXKYTKE».

1. HamucaTtb ornpenejieHre 1ripeiejia Ha A3bIKe OKpECTHOCTEﬁ nu HOCHEAOB&TEHBHOCTEﬁ

lim f(x)=2-0.
X—+00 B ?,’:é
Haiity npegen :  1im !?E x* U5x ) X}, OTBeT: °
X%—E(Eul% ;5% 2
i tgs2
2. Haiitu nipesen : lim 1) cos2x tg*xx . OtBer: 3.

X0 sin x
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- a1
o . . . it

3. Haiitu mpegen :  lim]11 42 Yo . OTBerT: €2.

x50

3
4. Haiitii ripeiet: hm — . OtBert:?
x21Vx31 3
5. OnpeJe/uTh MopsiL0K GECKOHEUHO Masod Be/IMUMHbI f(x) = In(1+22)
| 5 mpu x — 0

Otser: !
2

6. BblenuTh raBHy0 YacTh GyHKIMH. f(x) = SL;T_ npu x — 0

Otser: ;&

7. BepHo nu yTBepxaenue arctg®x = o(x) mpux — 0.

OTBet: BepHo.

8. Ilpu Kakux 3HaueHUsIX apameTpa & QyHKLMs HerlpepbiBHA B Touke 0.
0, npux=20

fx) = {sin(x)

X

nprx # 0 OtBet: @ > 1.

[IpaBu/a BLICTABIEHKS OLIEHKH T10 De3y/IbTaTaM KOHTDOJILHOW pabOoThI:

OuleHKa Mo pe3yJsbTaTaM KOHTPOJbHOW paboThl cuuTaeTcs B Oa/iax IO CaefyrolleMy
MIPYHLIMITY: TIPaBWIBHO BBITIOJIHEHHOe 3a/iaHue — 2 Garia.
Kaxxgoe 13 3afjaHnii MoxKeT ObITh OL|eHEeHO I10JIOBUHOM 3asiB/IeHHbIX 110 HeMy 0arjioB, B Ciydae,
KOI/ja MPU ero BBINOJHEHWM MPaBWIbHO NPUMEHeHbl OmpejiesieHUss U (OpMyJibl, HO UMEHTCS
HEKOTOpbIe He/JOCTAaTKU WK OIIMOKY B UMC/IEHHBIX pacyeTax.
[TonMHOCTBIO HEeMPaBU/IBHO BLITTOJIHEHHOe 3a7iaHne - 0 6asioB.
MakcrManbHOe KOM4ecTBO 6asjioB 110 UTOraM CaMOCTOsITe/TbHOW paboTsl — 16 H6asos,
HabpanHoe kosmuecTBo 6anioB oT 14-16 cooTBeTCTBYyeT (pOPMUPOBAHUIO Ha AAHHOM
jTarie 0CBOEHUsI JUCLIUIIIMHBI POBepsieMbIX YMeHHI Ha BbICOKOM ypoBHe, 11-13 6asioB — Ha
MIPOAIBUHYTOM ypOBHe, 9-10 0a/uioB — Ha MOpPOrOBOM YpOBHe, MeHee 8 0a/jioB — yMeHUsT He
c(hOpMHpOBaHbI.

Pa3pen 3. BapuaHT KOHTPO/IbHOM PadoThI o TeMe: «[Ipon3Bo/iHbIE U

I depeHaNbI».
HaiiTu npou3BoiHy10:

1) flx) =x- sinVx Otger: f'(x) = sinVx — —’cosx/x
2) flx) =jﬁ_+672
3) flx)= (1+ xz)sinxL Otser: f'(x) = (1+ xz)sinx—l(—le

4) Tloctpouts rpaduk dyukiuu f(x) = In(1 + x?)

Otger: f'(x) = "A+e 2082x) 3. @052 . 5in2x
2

-sinx—cosx-In(1+x?)

sin2x

OtBert: JlokanbHbiii MuHUMYM TIpY X=0. Touku neperuba rpu x=1 u x=-1.
ACAMITOT HeT

BLIIH/ICJII/ITL Tipe/iesibl C MOMOII[bIO MpaBu/Ia JIomuTaris.
3 _Darcctg
5) lim 4 Otsert: 37 + 2.
x—0 X
. 1 X2 _QL/Q
lim (- + cosx) 9 OTBeT: e 4n
x—z 2

7) Haiitu Haubonbiuee sHauenue pynkumu f(x) = x* — 2x2 Ha oTpeske [0; 2]

13



OtBert: 8 .
8) CocraButs opmyiy Teitopa f(X) = _ B OKpeCTHOCTH TOUKU Xo = 3, 1 = 3,
X

BBIUNCIISIST Koaq)gPHuHeHTbI C MIOMOLL[BIO HQOI/IBBO,Z[HI)IX
OtBer: 1 = _ _(x 3) + _(x 3)? — (x 3)3 + o((x — 3)?)

X

1A
=
1]
»

9) CoctaButh (opmysny Teiinopa f(x) = sin2x B OKPeCTHOCTH TOUKH X0 =

HCII0J/Ib3YyS Pa3/I0KeHHne MaK]'IOPEHa.
2 3

. T e

Oteer: Sin2x =1-2(x - Z) +0(x - Z)
10) Bbrauc/mTs nipesen, uenobsys hopmyay Teitopa lim & “* "™
x—0  In(14+2x2)

Oteert: V7
4

[IpaBu/a BLICTABAEHHMS OLIEHKH 10 Pe3Yy/IbTaTaM KOHTDOILHOW DPabOoThI:

OrleHKa 10 pe3y/ibTaTaM KOHTPOJIbHOW paboThl cuuTaercsi B Oasiax 1O CaefyrOIemMy
TIPYHLIUITY: TIPaBWJIGHO BBHITIOJIHEHHOE 3a/iaHue — 2 Oaria.

Kaxmoe u3 3a/jaHuii MOXKeT OBITh OL[eHeHO TI0JIOBUHOW 3asiBJIEHHBIX TI0 HeMy 0asiioB, B C/Iydae,
KOT/la TIPU ero BBITIOJTHEHUU TIPaBW/IbHO TpMMeHeHbI orpefiesieHds U (OopMYJibl, HO MUMEeIOTCS

HEKOTOpbIe HeIOCTaTKX WX OIIMOKY B UMC/IEHHBIX pacueTax.
[ToHOCTBIO HETIPAaBU/ILHO BLITTOJIHEHHOE 3a/iaHue - 0 6asiioB.
MakcrManbHOe KOJIMYeCTBO 0a/I/IoB 10 UTOraM CaMOCTOSITe/TbHOM paboTel — 20 06asios,
HabpanHoe konmuectBO 6amioB ot 18-20 cooTBeTCTBYeT ()OPMHUPOBAHHIO Ha [JaHHOM

jTarie 0OCBOEHUsI JUCLIUTIIMHBI POBEPsieMbIX YMeHHH Ha BBICOKOM ypoOBHe, 14-17 6aiioB — Ha
MpO/IBUHYTOM ypoBHe, 10-13 6GasisioB — Ha MOPOrOBOM YpoBHe, MeHee 10 0ayioB — ymMeHusi He

chopmMUpOBaHBbI.

BTopoii cemecTp.

Pa3pen 4. KonrposibHas pabdora no Teme: «/HTerpanbHOe ucurcaeHre GyHKIMNA OJHOU

nepemMeHHOM. HeonpeenieHHbIM HHTETpam».

x+5 X
DR dx ?,)., g’)< o RN
m AN dx ™ V2x31
Vx2 +2x+5
%3x+ 5
4)15_": . dx 1) f (2x + 3) cos 3x dx
2x+ 2 dx dx

dx 7)1

6)1 8)1
I (x% +2x+5)? TN (2x+3)

TN 3cos x+ 4sin x+ 5

9 ){=2 e* 3E cos 2x dx
OT—'IE;TBI. 1) F(x) = > Inlx — 31r1|x+2| +c
2
2) F(x) 51n|x+1+\/x+ X FO[+c
2

3) F(x) = eVl ¢

14



_ V5 4 _
HF@) =t+ Z(n 4;?;_;— 41gmdg 1)+ raet = \3x+5-

2y \5
°) F(x)= (5 +1)sin3x + 5Cos3x +c¢
1

6) F(x) = - g
7) F(x) = —omt e

(2x-ﬁ3)
8) F(x) =- _  +c

2ctga+l
9) F(x) = ex_gzsian + c082x) + ¢

HpaBI/ma BLEICTABJIEHWA OLI€HKHW I10 Pe3YyJIbTdTdM KOHT|20]’II>HOI>i |2&160TI:>II

OrleHKa 10 pe3y/bTaTaM KOHTPOJILHOW paboThl cuuTaercsi B Oasax 1O CaefyrOIemMy
TIPYHLIUITY: TIPaBWJIBHO BBITIOJIHEHHOE 3a/iaHue — 2 Oaria.
Kaxoe u3 3a/jaHuii MOXKeT OBbITb OL[eHEeHO TI0JIOBUHOW 3asiBJIEHHBIX TI0 HeMY 0aslioB, B Ciiydae,
KOI'/la TIDU ero BbINOJHEHWU INPaBWIbHO MPUMeEHEeHbI orpefiesieHus U (POpMyJibl, HO UMEIOTCS
HEKOTOpbIe HeIOCTaTKW WX OMIMOKY B UMC/IEHHBIX pacueTax.
[ToHOCTBIO HEMPaBU/TBHO BLITTOJIHEHHOE 3a/iaHne - 0 6asiioB.
MakcrManbHOe KOJIMYeCTBO 0asI/IoB 10 UTOraM CaMOCTOSITe/TbHOM paboThl — 18 Oasos,
HabpanHoe konmuectBO 6amioB oT 16-18 cooTBeTcTBYeT (OPMHMPOBAHHIO Ha [JaHHOM
jTarie 0CBOEHUs [JUCLIUTIIMHBI POBEPsieMbIX YMEeHWH Ha BBICOKOM ypoBHe, 13-15 6aiioB — Ha
MPO/IBUHYTOM ypoBHe, 10-12 GanoB — Ha MOPOrOBOM YPOBHe, MeHee 9 0a/ioB — yMeHUs He
chopMUpOBaHBbI.

Pa3pen 5. KonrposibHas padora nmo Teme: «/IHTerpasibHOE UCUKCTeHHE (PYHKI[UH
oJiHOU nepemeHHOM. VIHTerpan Pumana. [Ipuno)xeHus onpefesiéHHOrO UHTerpara.
HecobcTBeHHBIE HHTETpasIbL.

4 dx .
1. Haiitu uHTerpam: {=2 Otser: 2 - In2
'1.», Y J2xil
?/2 dX 1 1
o R ) .
2. Haiiti MHTETPAT: 37 cosx TBET ﬁamtgﬁ
=
=

0

3. BbluMCIUTE N71011a/lb, OTPAHUYEHHYI0 KPUBBIMU Y = SinX U y = ! , x € [0; 7],
y 2_1 . M306pa3uth B fieKapTOBOM crcTeMe KoopguHat. OTBeT: V3- "

2 3
4. BbIUKMCIUTD JJIMHY KPUBOU r(p) =1-¢ npn ¢ €[0; ;] V1300pasuth B NOJISIPHOH

CucTeMe KOOpAWHAT.

1 1+v2
0] : 2 -1 = |
TBET E(\/ + (7 %/T(%+ n o )

5. Bbumciute 00BEM, MOJTyYaeMblil TIPY BpallleHUH KPUBOJIMHEHHON TparewLuH,
orpaHrueHHOM rpadukamu GyHKImK X = 2, x = 9,y = 0.
Otsert: 817

dx

6. BbruncauTs HecOOCTBeHHbBIC HWHTerpasbl C IIOMOIIIBIO ITpejesia. [+°° g Ty
0 x=+4x+

15



OtBer: ' .In(4V3 - 7)

243
xdx .3
}2 )3 » OTBeT: -t
\/4—x \/

+00 sin 3x dx

Rz=

8. UccienoBath Ha CXOIUMOCTh HECOOCTBEHHBIE HHTErpasIbl f
1

OTtBet: IHTerpasn cxoAuTcs 1o npusHaky Jupuxiie.

HpaBI/ma BLEICTABJIEHWA OLI€HKHW I10 Pe3YyJ/IbTdTdM KOHT|20]’II:HOFI |2&16OTI:II

OtrleHKa 10 pe3y/bTaTaM KOHTPOJIbHOW paboThl cuuTaercsi B Oasiax 1o craefyroliemMy
MIPYHLIUITY: TIPaBU/IBHO BBITIOJIHEHHOeE 3a/iaHue — 2 Garia.
Kaxzoe 13 3a/jaHuii MOXKeT OBbITb OL|eHeHO TI0JIOBUHOM 3asiBJIEHHBIX TI0 HeMy 0asiioB, B C/Tydae,
KOT/la TIPU ero BBITIOJTHEHUU TIPaBWIBHO TpUMeHeHbl orpeziesieHusi U (popmy/ibl, HO UMETCS
HEKOTOpble HeIOCTaTKX WM OIIMOKY B UMC/IEHHBIX pacueTax.
[ToHOCTBIO HeTIPaBU/ILHO BBITIOJTHEHHOe 3aZiaHue - 0 6asios.
MakcrManbHOe KOJIMUeCTBO 0asI/IoB TT0 UTOraM CaMOCTOSITe/TbHOM paboTel — 16 Oasios,
HabpanHoe koimuecTBO 6amioB oT 14-16 cooTBeTCcTBYeT ()OPMHPOBAHHIO Ha [JaHHOM
jTarie 0OCBOEHUs JUCLIUTIIMHBI POBEPsieMbIX YMeHHH Ha BBICOKOM ypoBHe, 11-13 6asiioB — Ha
MPOZIBUHYTOM ypoBHe, 9-10 06a/yIoB — Ha MOpPOrOBOM YpOBHE, MeHee 8 0a/jioB — yMeHUsT He
chopmMUpOBaHBbI.

Pa3gen 6. Konrpo/sibHasa padora mo teme: «DyHKI[UM MHOTUX TepEMEHHBIX.
YucoBsle psgbL»

1. Haiitu 1 1300pa3uTh B [IeKapTOBOM CHCTeMe KOOpAHMHAT 00J/IacTh OTpe/ie/ieHUs
dynkumm z = Vsin 7t(x? + ).
2. Hatitu uAMM ypoBHS GYHKLMK W M300pa3uTh MX B [JeKapTOBOW IUIOCKOCTH

z = y(x? + 1).
3. WccnenoBaTh JBOMHbBIE MIpee/ibl, HAUTH UX 3HAUeHWsI WM [J0Ka3aThb, YTO Mpejen
a2y
. 8+2x4y-2 .1
He cymecrsyer I —— Y= . Otser: -
m sin(x?y) 8
x—0
2
4. lim Y -
" 1052 - OTBeT: Ipejesn He CyLecTByer.
y—=0 i
5. HaiiTu yacTHbIe MPOU3BO/HBIE NTEPBOro Mopsifika z = Intg .
2 - y
OtBet: 7' = g = X
Sz Y e
y~sm y -S1Nn y

y

6. HaliTy yacTHbIe MPOM3BO/HbIE TIEPBOTO MOPSKa oz

7
HesiBHO ¢ — xyz = 0 . 3ajaér /M flaHHOe ypaBHeHMe (QYHKLUMIO z = f(X, V) B
OKPeCTHOCTU TOUKU X = 1,1 = ¢?

0z o
n - byHKUWY, 3a/JaHHOM
Y

Oteer: 2 = _Y* dz = X He 3agaér.
ox  eé—xy Ay eZ—xy
ol n(2;”
7. WccnenoBath psifibl Ha CXOAUMOCTb: ﬁ'f;'in TEL OtrBer: Pacxopurca 10
e

IMPpHU3HAKy CPaBHEHUA C TaDMOHHNYE€CKHUM PAA0M.
{

l
nil g e
3. ﬁ"] ’(131) %67

—
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OTaerT:
Cxopurc
s TI0
TMpH3HaK
y
JletiOHUI]
a.
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H|23BI/I]'I<':1 BBICTABJIEHHWA OLIEHKHW T10 DE3YJ/IbTdTdM KOHT|20]’II:>HOI‘/JI [2&16OTI:>II

OtrleHKa 10 pe3y/ibTaTaM KOHTPOJIbHOW paboThl cuuTaercsi B Oasiax 1O CaefyrOIemMy
MIPYHLIUITY: TIPaBWJIBHO BBHITIOJIHEHHOeE 3a/iaHue — 2 Oaria.
Kaxxmoe u3 3a/jaHuii MOXKeT OBbITb OL|eHEeHO TI0JIOBUHOW 3asiBJIEHHBIX 110 HeMy 0asisioB, B Ciiyuae,
KOT/la TIPU ero BBITIOJTHEHUU TIPaBW/IbHO TIpMMeHeHbI orpefiesieHus U opMyJibl, HO UMEIOTCS
HEKOTOpble HeIOCTaTKX WK OMIMOKY B UMC/IEHHBIX pacueTax.
[ToMHOCTBIO HETIPAaBU/ILHO BBITTOJIHEHHOe 3a/iaHue - 0 6asiioB.
MakcrManbHOe KOJIMUeCTBO 0asisioB 10 UTOTaM CaMOCTOSITe/TbHOM paboThl — 16 Oasos,
HabpanHoe konmuecTBO 6amioB ot 14-16 cooTBeTCcTBYeT ()OPMHUPOBAHMIO Ha /JaHHOM
jTarie 0CBOEHUs JUCLIUTIIMHBI MPOBEPsieMbIX YMeHW Ha BBICOKOM ypoBHe, 11-13 6aiioB — Ha
MPOZIBUHYTOM ypoBHe, 9-10 6a/yIoB — Ha TOpPOrOBOM YpOBHE, MeHee 8 0a/jioB — yMeHUs He
chopmMUpOBaHBbI.

Tperuu cemecTp.

Pa3gen 7. KonTposbHasi pabora no Teme: « OyHKI[MOHATbHBIE [T0C/IE/I0BAaTETHBHOCTH
v pszbl. Pagsl @ypoe».
1. BbILII/ICJII/Iil} npefie/ibHYI0  (QYHKLMIO (YHKLHMOHATBLHOW T[10C/1e[0BaTe/TbHOCTH
x . OtBeT: f(x) = X%

n 2
n-+1
2. WccnenoBate  xapakrep CXOAMMQGTH (paBHOMEPHOCTb)  (PYHKLIMOHATbHBIX
T1oC/ie/IoBaTe/TbHOCTEH: a) f (x ) = OT1BeT: cX0AUTCS paBHOMEPHO K O ripu

n
BCEX X. b) j; (x) =x- arctg _ . OTBeT: CXOAMTCA HEPAaBHOMEPHO Ha IOGOM
X

HeOrpaHUYeHHOM TIPOMEXYTKe.
3. MccregoBath Ha paBHOMepHY0 cxoaumocTs Ha (U] dyHkimoHanbHbii psijy

nsin x
f{] . OTBeT: CXOAUTCS paBHOMEPHO 10 MpH3HaKy BeliepiuTpacca.
ne1 N Lcos® x

Bl
4. Hailitu 0671acTb CXOQMMOCTH CTeIeHHOrO psga: ﬁ’\](Z” L31)")x"
-1 1
OTtBeTt: X € (— —)
i n*
5. Hatitu o007aCTE  CXOOMMOCTU HKIL[IOHA/IbHOT'O I 91 F: I A .
A yHKI pan il]in“il

OtBet: X < 1.
6. Pasnoxuth GyHKUUIO B psAj  Teisiopa, HCIOB3yS METOJl  MOU/IEHHOr0

1)"(n+1
auddepeHpoBanus f(x) = — % = 3.0tBer: $i=0 ;Jr( — 3)" npu
x € (0;6).
7. Pa3noxutb QyHKLMIO B CTeNIEHHOW Psifi, UCTOJIb3Ys psii Mak/iopeHa CTereHHOU

yHkpm (x} Vi

3n+2

xX— +1
Otmeer: 1+~ +Y)® (2n-3)! (x —1)"
n= ZT
- o . n(x+2)2"
8. CXOMMI/IPOBBTL CTETIEHHOM M UMCJIOBOM  psfpl:  a) 1
§TBETZ 2 2 6Y® ! Orser:In2
3-( —
=1
x2+4x+1 " n2"



]
o .. b S
9. Pasnoxuth G(yHKLMIO y *signsin2x B psix Pypbe B unTeppate (% % ).
2 2
.2 sin(dn+2)x
OrtBert: - Yoo e R

H|zaBI/ma BLICTABJ/IEHWA OLIEHKHW T10 PE3YyJ/IbTaTdM KOHT|)O]’II—>HOi/JI [2&160TBII

OueHKa 1O pe3y/bTaTaM KOHTPOJBLHOW PabOThl CuuTaeTcs B Oa/iax IMo CaeyroIieMy
MIPYHLIMITY: TIPaBUJIBHO BBITIOJIHEHHOe 3a/jaHue — 2 Garia.
Kaxzoe 13 3a/jaHuii MOXKeT OBbITb OL|eHEeHO TI0JIOBUHOM 3asiBJIEHHBIX 10 HeMy 0asiioB, B C/iyyae,
KOIJja MpU ero BbINOJHEHWM MPaBWIbHO NPUMEHeHbl Ompeje/ieHUss U (OpMyJibl, HO UMEHTCS
HEKOTOpbIe HeJOCTaTKU WK OIIMOKY B UMC/IEHHBIX pacyeTax.
[TonmHOCTBIO HEeMPaBU/IBHO BLITTOJIHEHHOe 3a7iaHne - 0 6asioB.
MakcruManbHOe KOJIMUeCTBO 0OasIIoB TI0 UTOTaM CaMOCTOSITe/TbHOW paboTel — 18 Oasnos,
HabpanHoe kommuectBO 6amioB ot 16-18 cooTBeTcTByeT (OPMHPOBAHHIO Ha [JaHHOM
jTarne OCBOEHHs AWCLMITIMHBI NIPOBepsieMbIX YMeHHI Ha BbICOKOM ypoBHe, 13-15 6anioB — Ha
MPO/BUHYTOM ypoBHe, 10-12 GanioB — Ha MOPOroBOM YpOBHe, MeHee 9 0anioB — yMeHUs He
chopmMUpOBaHBbI.

Pazpgen 8. KonTposibHas pabora nmo Teme: «/IHTerpasbl, 3aBUCAIIME OT IapaMeTpa.
KpatHble uHTerpab».
1) Byrunciuts nipefiesibHy o dyHkuuto U3T1 xdx

—~

A4
0 2,2
OTtser: #in [1002 Y ey

Hatitu obacts cxogumoct HU3IT.

3 .
2) [ e wdx OrBer: a > 3) [!_sixdx _ QOrger: a <2
1 VerT(1+x9) 2 0 x2.(1+x2)

a  sin(axd)
4) IpoguddepeHIpoBaTh MO TMpaBuUIy JleiibHuUIa fl —
3sin8at—cos8at+cosa

OrBert:

3a 4 71
5) BBIUMCIUTH MHTErpas CBefieHueM K § — yHKkummn [ \Vtr=2)t¢=x)"dx Otser:

2 8v2

=y (= _ % X “0,x =-1.

6) Beraucmuts {F245R ydxdy, rae 0 — obnacts, orpanuuenHas y y=0,
b
KPUBBIMH

0

OrtBer:

1
10
7) BeIUMCIUTD ABOMHOM MHTETpasl 1o 00/1aCTH B MOJISPHbIX KoopauHaTtax. Crenath
PUCYHOK. 15%1%% xydxdy . OTBet: 0

15x21 252

yix

= /== 2 e yv204,20,2 —
8) BeiuncuTh UHTErpasl 1@11/? X dxdydz, rne V — ueTBepTh 1apa: x-+y-+z-=1(y, z > 0).
Ortser: 2
1)

19



H|23BI/I]'Ia BLICTABJIEHWA OLI€HKHW T10 DE3YJ/IbTdTAM KOHT|!0]IBHOI>1 |2360TbI:
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OtrleHKa 10 pe3y/bTaTaM KOHTPOJIbHOW paboThl cuuTaercsi B Oasiax 10O CaefyroLemMy
TIPYHLIUITY: TIPaBUJIBHO BBITIOJIHEHHOe 3a/iaHne — 2 Oaria.
Kaxmoe u3 3a/jaHuii MOXKeT OBbITb OL|eHEeHO TI0JIOBUHOM 3asiBJIEHHBIX T10 HeMy 0asiioB, B Ciyyae,
KOT/la TIPU ero BBITIOJTHEHUU TIPaBWIBHO TpUMeHeHbI orpeziesieHusi U opMyJ/ibl, HO UMEIOTCS
HEKOTOpble HeIOCTaTKW WX OMIMOKY B UMC/IEHHBIX pacueTax.
[ToMHOCTBIO HETIPaBW/IBHO BLITTOJIHEHHOE 3a/iaHue - 0 6asiioB.
MakcrManbHOe KOJIMYeCTBO 0a/I/IoB IO UTOraM CaMOCTOSITe/TbHOW paboTel — 16 Oasos,
HabpanHoe konmuectBO 6amioB ot 14-16 cooTBeTCTBYeT ()OPMHPOBAHMIO Ha [JaHHOM
jTarie 0CBOEHUs JUCLIATIIMHBI MPOBEPsieMbIX YMeHWH Ha BBICOKOM ypoBHe, 11-13 6asioB — Ha
MIPOZIBUHYTOM ypoBHe, 9-10 0a/yIoB — Ha MOpPOrOBOM YpOBHE, MeHee 8 0a/ioB — yMeHUsT He
chopmMUpOBaHBbI.

Pa3pen 9. KonrposibHas pa6ora mo Teme: «KprBosMHeliHbIe MHTETPasIbl TIEPBOTO U BTOPOTO
poza. IToBepXHOCTHBIe UHTeTpasibl. /leMeHTbl TEOPUU TIOJIS ».

1) Bbluncantb fydl mo gyre AB: > =2x x€[0;2],y>0 OTBET:Q\—/&
3
ds
2) Bbrumnciuth f Rrn 1o oTpe3ky, coeaunsitoiieMy Touku (0,0) u (1,2)
OtBet: In(1 + \6)
3) BbIUKCIUTE f Vdx + \/]—/dy 10 Yy4acTKy mapabosiel y = Vx x €[0;1] Otset: 2.
4) TIpoBepuUThb YCIOBHME HE3aBUCUMOCTH U BBIUMC/IUTh MHTErpa IO 3BeHbsIM JIOMaHOU

f(éi;i)(?,xz — 2y)dx — 2xdy . OtBet:0.

5) BoccTaHOBUTH (PYHKLIMIO METOAOM KPUBOJIMHEHHOTO0 MHTETPUPOBaHKs1, IPOBEPUTH
ycoBue Hesasucumoctu. du(x, y) = (xy - cosxy + sinxy)dx + (x* - cosxy)dy.

OtBet: U(X,y) = x - sinxy + ¢

2
6) BBIUNC/IMTEL 3HAYEHHE UHTErpasa y<)dS, s — Gokosas noBepxHoCTS KOHYCa

fRER(x
s

/xz iy2 -|;|E|-Jr Z I—,% 1. OTBE\”I/‘Q:‘l

7) Berancmth 15‘115% xdydz{ ydzdx1 zdxdy , The S - BHeILIHsIsI CTOPOHA 3aMKHYTOM

TIOBEPXHOCTH x2 {yZ o 4] Z, z=0. OTBeT:32T

8) BbIUMCIUTL KPUBOJMHENWHBIM UHTerpal HermocpeCTBeHHO U C TIOMOIIb0 (hOpMYyJIbI
I"puHa: 4,3':'( P(x, y)dx { Q(x, y)dy, P(xy)= -x* y, Q(x,y)= Xy C: OKPY>HOCTb
Ct
° 4
x2 (yz % R2. Otger: X
9) Haiitu auBepredLuio BektopHoro nonst d ={x; y%; z°} B Touke M(-2, 4, 5).
OrtBert: diva (M) = 84.
10) Haiiti potop BekTopHoro nons d ={x?; y% z3}.
Otsert: rotd ={xz — 3y %z% —(yz — x?); 0}.

H|23BI/IJ'I&1 BLICTABJ/IEHWA OLI€HKHW I10 DE3YJ/IbTdTAM KOHT|!0]IBHOI>1 |2360Tbl:
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OtrleHKa 10 pe3y/bTaTaM KOHTPOJIbHOW paboThl cuuTaercsi B Oasiax 10O CaefyroLemMy
TIPYHLIUITY: TIPaBUJIBHO BBITIOJIHEHHOe 3a/iaHne — 2 Oaria.
Kaxmoe u3 3a/jaHuii MOXKeT OBbITb OL|eHEeHO TI0JIOBUHOM 3asiBJIEHHBIX T10 HeMy 0asiioB, B Ciyyae,
KOrjja MpU ero BbINOJHEHWH MPaBWILHO NPUMeHeHbl OrpejiesieHUsi U (OpMyJbl, HO UMEITCS
HEKOTOpble HeIOCTaTKW WX OMIMOKY B UMC/IEHHBIX pacueTax.
[ToMHOCTBIO HETIPaBW/IBHO BLITTOJIHEHHOE 3a/iaHue - 0 6asiioB.
MakcrManbHOe KOJIMYeCTBO 0a/I/IoB 10 UTOraM CaMOCTOSITe/IbHOW paboTel — 20 0asioBs,
HabpanHoe konmuectBo 6amioB ot 18-20 cooTBeTCcTBYeT ()OPMHPOBAHMIO Ha [JaHHOM
jTarie 0CBOEHUs JUCLIUTIIMHBI MPOBEPsieMbIX YMeHW Ha BBICOKOM ypoOBHe, 14-17 6asiioB — Ha
MPO/IBUHYTOM ypoBHe, 10-13 6asiioB — Ha MOPOrOBOM YpOBHe, MeHee 10 0ayioB — ymMeHuUsi He
chopmMUpOBaHBbI.

CnMcok 3ajaHui K 3a4€Ty.

Ha 3auere nipoBepsieTcsi chOpMHUPOBAaHHOCTb YMEHUM B YaCTH WCIIOMb30BaHMU arlrapara
Marematuyeckoro aHammza (OITK-1). 3auér cTaBUTCS ecnyd CTYAeHT HabupaeT He MeHee
TMOJIOBUHBI BO3MOXKHBIX 0ajiioB C TIepBOTO pasa.

Cemectp 1. 3auérHas pabota. Pazgensi 1, 2, 3.

. T
1) MoctpouTk rpaduk dhyHKIMK MeTO0M Tipeobpa3oBanus: Y = St [2x + 3| :
OTtBet: BhINOMHUTE CIeIyOIIYO TIOC/Ie0BaTe/IbHOCTh Ipeobpa3oBaHuii rpaduka
¢dyHkuuY i = sin x. a) IIpeobpa3oBaHue MOZly/Ib B apryMeHTe.

6) CxxaTre c KoadduipenToM 2 BIoib ocu OX

B) CpBur BnieBo BAoab ocu OX Ha ’%

1 1
2) IToka3arth (10 orpezeieHuto), uto lim——— < 0. Orser: = [ 1] + 1.

n
3) Bbruvcauth npezien mocjiefoBaTeNbHOCTH X, = Vmr=3*-Orser: 3
4) Hamwmcathb oripefiesieHue Tipefiesia Ha si3bIKe OKPeCTHOCTeM U Toc/ie/loBaTe/TbHOCTe
lim f(x) = +co.
x—0

2

5xx 51

. OTBeT:

5) Haiitu nipepen : lim L cosxltg

xZ=0 PET =N RV
BN [o} 8 8 gravay

In(1+x?)

6) OrpesemTh OPsA/I0K GeCKOHEYHO MajIoi BeIMUUHBI f(x) =
sinx

mpux — 0
OTtBerT: 2
7) Haiitit mpousBogHyo: f(x) = x - sinx OTBeT : f’(x) = x - cosx + sinx
5
8) f(x) = ! OTtBer: f'(x) = 1(1 + € cos2x) 7. %2 - sin2x
2

I; i+€ c0s2x
2 9
9) Toctpouts rpaduk GyHkimuu f(x) = ™ . OTBer: JIOKanbHbIM MaKCUMyM TipH X=0.
1
Touku meperuba rpu x = + B I'opusoHTanbHasg acumnrora y=0.

. 1
10) Cocraeutb popmyiy Teiinopa f(x) = ~o B OKpecTHocTH Touku Xo = —1, =14,
BBIMMC/ISES KOS QHIMEHTEL C OMOILYbH0 POH3BOAHBIX.
Omer: ! =-1-2x+1D'—2(x+1)>+(x+1° - (x=2+ D* +o((x + 1)%
2x+1 6

Cemectp 2. 3auéTrHas pabora. Pa3gensi 4, 5, 6.

BbiuncuTh Heoripe/ieIéHHbIA UHTerpaJt:
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1) [@x-1)sin3xdx 2) _ 2x+2 dx dx
=

T (% +2x+5) W 2x+3)° ’TScosx+ 4sin x+5
! dx
5) BeunMcuTh onpe/ie/IéHHbIN WHTerpat: 111( \/F

6) BLIUMC/IUTH TT01a/b, OTPAaHUUYEHHYI0 KPUBOU r(p) ~ sin2p npn @ € [0; ’271

N3006pasuTh B MOJSIPHON CHUCTeMe KOODJHHAT.

+00 sinx’d
o sinx“dx
7) UccrieoBath Ha CXOAMMOCTH HECOOCTBEHHBIN MHTET P f

3
8) HaiiTu yacTHbIe IPOU3BO/HBIE IEPBOro Mopsifika z = In tg x_ ]
A pion MY 8n
3 n
9) Uccnenosa a CXOMMOC ——arctg .
) JleZioBaTh Psi/ibl HA CXOAUMOCTh: f’]W 3 i
ff]sm
x“al
. _ (1—2x) 2 s
OtBersr: 1) F(x) = - - c0s3x + asm3x +c
2) F(x) = —
) () x24+2x+5
3) F(x) = +c
2(2x413)2
4) F(x) = - +c
2ctg %1
5) 2 -1In2
Ve
6)g
g; ZI/I,Hierpgn paCXO,ZL;I,TC:H. oy
y-sir\_yx y yz-siny_
9) Psim cxopuTcs.
10) Psim cxoguTcsi.
Cemectp 3. 3auérHas padora. Pa3gensi 7, 8, 9.
2
1) BbuncnTh NpefiesibHYy 0 GyHKLMIO (QYHK. 0C/1e0BaTebHOCTH f () = e
n ‘/n2+1

OtBer: f(x) = X2
i

2) Haiitu 0671aCTh CXOJMMOCTH CTeTIeHHOTO pAia: ﬁ’\] (2" tn?)(x34)"
n+l

OtBer: 3,5 <x<4,5

3) Pa3nouTh QPYHKLMIO B CTENIEHHOM Psifi, UCTIONb3YS PSifi IYIFII}EJIOPEHEI norapudMuueckoi

dyukipm f(x) =Inx x =3. Oter:In3 + N 3)"
0 =1 p3n .
4) Pa3noxuTb QYHKLUIO Y ~ |x1 B psag dypse B uHTEpBase (% &).
(=)™ 1sin nxn 33
OtBert:
EOO n=1 p 3
[ +00 xax .
5) Haiitu obnacts cxogumoctu HM3II. f i OTBeT: a > 3
a  sin (ax3)
6) TIpoguddepenmupoBats Mo mpaButy JlelbHUIIA le dx

x
3sin8a*—cos8ad+cosa
OTtBeT:

3a
7) BBIUMC/IUATE ABOWHOM UHTerpan 1o 06/acTul B MOJISPHBIX KOOPAWHATAX.
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. 2
Cpenatb pUCYHOK. JX ty“dxdy. OtBet: Tt

Xziyzl-ﬁgkz
K

=Y =
{Rfzsin
yiEx
8) Buuncnts [ xdx +y°dy o yuactky napabombi y = x%,  x € [0;2] Otser: 66
~ DA
9) BeiuncuTh 3HaUeHUe UHTerpasna 151? 1%2 [x2 i 32 Yds, S - noBepxHocTb mapaononga

n(25V5+1)

x* 1y 8781 Oreer: o

10) Boruncinth {3452 xdydz U ydzdx t zdxdy , rie S — BepXHsisi CTOPOHA IJIOCKOCTH

2x + y + 4z = 4, orpaHnYeHHasa ycnosmamum x>0, y>0, z>0. OTser: 4.

H[)aBI/IJ'Ia BLICTaBJ/IEHWA OLIEHKH T10 Pe3YyJ/IbTdTdM 3aY6THOMU [2&16OTBII

OueHKa 1O pe3ysbTaTaM 3auéTHOW paboOThl cuuTaeTcs B 0Oa/iax MO CeayroIIeMy

TIPUHIIUITY: TIPaBU/IHO BBITIOJTHEHHOE 3afiaHue — 2 Oasiia.
Kaxoe 13 3a/jaHuii MOXKeT OBbITh OL|eHeHO TI0JIOBUHOM 3asiBJIeHHBIX 10 HeMy 0asilioB, B Ciyyae,

KOIJja MpPU ero BbINOJHEHWM MPaBWIbHO NMPHUMeHeHbl OmpejiesieHUss U (OpMyJbl, HO UMEITCS
HEKOTOpble HeIOCTaTKX WK OIIMOKY B UMC/IEHHBIX pacueTax.
[TonmHOCTBIO HETIPaBU/IBLHO BBITTO/IHEHHOe 3a/iaHne - 0 6asioB.
MakcrmasnbHOe K0JIMuecTBO 6aslyioB M0 UToram 3a4éTHoi pabotsl — 20 6au1oB,

HabpanHoe kosmuecTBo 6amoB oT 18-20 cooTBeTCTBYeT (hOPMMPOBAHHUIO Ha JAHHOM
jTarile 0CBOEHUsI JUCLIUTIIMHBI POBepsieMbIX YMeHWI Ha BBICOKOM ypoBHe, 14-17 6asioB — Ha
MPOZIBUHYTOM ypoBHe, 10-13 6a/uioB — Ha TIOPOrOBOM ypOBHe, MeHee 10 0a/ioB — yMeHHUsI He

c(hOpMHpOBaHbI.

Tect AJIA CAMOIIPOBEPKH 10 pe3y/ibTaTdM 0CBO€HHUA JUCIIUII/IMHDbI.

IIpoBepka cdopmupoBanHocTH komnerennuu OITK-1

Bonpoc 1. Uucsio a aB/seTcs npeAe/ioM nocjaeg0BaTe/IbHOCTH X, €C/IU JJISl BCAKOr0

A) uncna ny HangéTcs € > 0, TaKoe UTO BBITIO/IHSETCSI HEPABEHCTRO |x, — a| < &
B) uncna ny Haigércs € > 0, TaKOe UTO BBLITOJIHAETCS HEPABeHCTBO |x, — a| > ¢
B) ¢ > 0, HaligéTcsa unciio 1y = ny(€), TAKOe UTO BBIMOIHAETCS Hep-BO |x, —a| > ¢
') ¢ > 0, HAWAETCS UnCIIo 1y = 1g(€), TAKOE UTO BHITIOHSIETCS HEP-BO |x, — a| < ¢

Bonpoc 2. lim f(x) = b wiu npeaen ¢pyHknuu B Touke a paBeH b no Ko, ecin
xXx—a

st siro0oro &€ > 0 Hanaéresa 6 = 0(e)>0 Takoe, UTO /15 BCEX X, Y/A0B/IETBOPHIOLIUX

A) 0 < |x —al < &, cnpaBeymBo HepaBeHCTBO |f(x) — bl < 0 B)
0 < |x — al < 6, cipaBeaMBO HepaBeHCTBO |f(x) — b| < ¢ B) 0 <
|x —al < 0, cnpaBeanMBO HepaBeHCTBO |f(x) — bl > ¢
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Bompoc 3. a(x) aAB/isAeTcsa B TOUKe 4 66CKOHEYHO MasIoii Go/iee BHICOKOIO MOPAJAKA
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MasiocTH 4eM f3(x), ecu

A) 1im*® =0 B) im =0  B)lim*¥=1

x—a px) x—a a(x) x—a Px)

Bonpoc 4. ®yukius f(x) sAB/sieTcsA HenmpephIBHOM B TOUKe a, eC/IM AJIs1 11000r0
& > 0 mampaérca 0 = 0(¢)>0 Takoe, 4To /I BCEX X, Y/{0B/I€TBOPAIOLIHUX

A) |x —al < ¢, crpaBeymBo HepaBeHCTBO |f(x) — f(a)l < 6 B)
Ix —al < 6, cnpaBepnuBo HepaBeHCTBO |f(x) — f(a)l < € B) |x —
al < 6, cipaBeAnMBO HepaBeHCTBO |f(x) — f(a)|l > ¢

Bonpoc 5. ®ynknus f(x), onpeje/iéHHasA B TOUKe X) U eé 0KPeCTHOCTH,Ha3bIBaeTCs
auddepeHpyemoii B TOUKe X, €C/IU

A) Ay = A(xp) - Ax + a(Ax) - Ax, rie a(Ax) GeckoHeuHo Masast GyHKLUsS
B) Ay = A(xp) - Ax + a(Ax) - Ay
B) Ay = A(xp) - f(x0) + a(Ax) - Ax

Bonpoc 6. TIpu x — 0 (pyHKIMAMH 5KBUBa/IeHTHBIMHU X SIBJIAIOTCSA
A) f(x) = x - In(1 + x?)
B) f(x) = x - sinx

B) f(x) =x-In(1+ 52
N f)=Vi+x2-1

Bonpoc 7. Tlpoussopgnas f'(1), ecin f(x) = x - V1737 paBHa
A)-3,5

B) 0

B) 0,5

T) 3,5

Bonpoc 8. Ecin ¢yHKius f(x) HenpepbIBHA B OKPECTHOCTH KPUTHUYECKOH TOUKH
x = c u fuddepeHnypyemMa B eé NPOK0/10T0I 0KPECTHOCTH, TOTAA MAaKCUMYM U
MHHUMYM (yHKIIMY COOTBETCTBEHHO OyayT

A) f'(x)>0mpux <cwu f'(x) <Ompux >cBb)
f'(x) <0mpux <cwu f'(x) >0 mnpu x >c B)
f'(x) >0mpu x <cwu f(x) >0mpux >cTI)
f'(x) <O0mpux <cwu f'(x) <Onpux >c

Bonpoc 9. TIpamas y = kx + b AB/AeTcA HAKJIOHHOW acMMNTOTOH rpadukadyHKun
y = f(x), ecmm

A) im ™ = k u lim(f(x) - kx) = b

x—a (x) xX—a

B) lim /™ = b u Iim(f(x) - bx) = k
x'—nz x(x) x.—m

B) lim /Y = k u lim (f(x) - kx) = b
x—oo X X—00

I lim&: kn lim (f(x) —kx) =0
x—oo X X—00
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O DR SRR S S—
S e 3 yAY
. X
COOTBeTCTBeHHO 1) a* +c¢ 2) arcsin = +c 3)iln(ﬂ)+c 4)ctgx +c
a 2a x+a

5 tgx+c 6) Inlxl+¢c  7)larctg *+c
a a

Bonpoc 10. TIepBoo6pa3HbiMHU AjisA GyHKIMI

Bonpoc 11. 3ameHa nepeMeHHO# B Heonpe/ e/IeHHOM HHTerpase f flx)dx
npu x = () ocymecrsisercs no gopmyse

A) [ flp#)dt

B) [ flp(1)) - t'dt
B) [ fp() - f(Dat
D) [ fle®) - ¢'(Bat

Bonpoc 12. MeToa UHTerpMpPOBaHUA 110 YaCTAM COCTOUT B TOM, UTO f udv Gyper
paBeH

A)uv + | wl
B)uv — | vdu
B) u'v+v'u

) uv -fvdu

Bonpoc 13. ®opmysia HeloroHa-/Ielioauna, ecn F(x) nepBoodpasnas g f(x),
UMeeT B/

A) Lbf(x)dx = F(a) — F(b)
E) th(x)dx = F(b) - F(a)
B) g’f(x)dx = F(b) + F(a)
) [ f(x)dx = F(b) - F(a)

Bonpoc 14. Heco6cTBeHHBbIM HHTerpaJi I-oro posa Ha3bIBaeTcs:

A)lim J b f(x)dx

X—00

B) lim j R f(x)dx

B)Iiﬁff ﬁ( *F(t)dt
I) lim fR F)dx

R—o0

Bonpoc 15. Heo0x0uMbIM NPU3HAKOM CXOAMMOCTH psiia >,  u, AB/ISAETCA:
n=1

A) lim ¥ 1,20
nooo  N=1

B) lim u, =0

n—oo
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B) limu, =c#0

n—oo l
N lim_=0

n—o0 Uy

Bonpoc 16. aTerpanbHbii npu3Hak Komm cxoguMocTy 4YuC/I0BOr0 pajga ,_q Un

ZOO

C HEBO3PACTAKWIIHUMH Y/I€HAMHU 3dK/TIOYAE€TCHA B TOM, UTO

A)ecmn = y(x)dx cxoauTCs, TO Pl CXOMTCS;
B) e [ u(x)dx pacXomuTCs, TO PsAf, CXOAUTCS;

B) ec [ u(x)dx cXomuTcsi, TO Psifi CXOIUTCS;
I') ecm Jﬁ

Sl
Sl X cXOAWTCS, TO PAAZ, CXOAUTCS;
T

Bonpoc 17. CteneHHbIM PsiJOM Ha3bIBaeTCA Psj BUAQ

A)ll +Zl+@+...+2ﬂ+...
0 X x2 xh
B)ag+a1-24+ay -3+ - +a,-n+ 1)+
B)ag+ay-x+ay x>+ +a, -x"+ -
h
Ma +—”ill —”?27+---+ —t .
0y  (x—x0)? (x=x0)"

Bonpoc 18. CteneHHOM psif g + a1 - X + az - x> + - + a,
a0bco/TI0THO, ec/Td R — pajguyc CX0JHUMOCTH U BBITIO/THAETCS

A) x| <R, rtme R = lim "V]a

n—-o00

B) x| <R, rme R = lim [‘z#1]
n—oo ‘n

B) |x| <R, rtme R = lim i
x| >R, rtme R= f_m ‘vlq'rz'zl—l'

- x" 4+ .-+ cxXogMTCA

Bonpoc 19. [l Toro, uro6s! pyHKMs f(x) Mor/ia GbITh pa3/io)keHa B CTelIeHHOHPSAA
Ha uHTepBase (-R;R) Heo0xoauMo, uT00bI 3Ta GYyHKIUA HMe/Ia HelpepbIBHbIE
MPOU3BOJHBIE JIFO00r0 MOPAJKA B OKPECTHOCTH TOYKH , X = d U 3TOT PAJ,

HasbIBaeMblil pafoM Teisiopa, uMeeT BH/L:

a a (g
A)f(x):f(a)+fF()x+fFF()x2+ S

F 1! n!
B 1) = 0+ =)+ a0 Ty

2!
B) f(x) = f<o>+f 0 IO f(’”L’L

2|FF
D) f(x) = fla) + —a)+f © (x—a)2 A (x ar .
1! 2

Bonpoc 20. Pap ®ypbe — 310 psj BUja:
0 00 k : k

A) a0 4 Zk a, (cosx) +0b k(sznx)

B) aO 4+ 2 _blL

k=1 coskx sinkx .
B)2 o 4 Yoo, acoskx +b | sinkx

F)”0+E acosx +Db s;{nx
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Bonpoc 21. Ko>¢pdunuenr b, paga @ypbe 2r—nepuoandeckoi GyHKIUA
onpepensercs no ¢gopmyie:

A) 1]; fx)dx

B) :1 f_:o f(x)dx
B)l_ _nn f(x)cosnxdx

I f " f(x)sinnxdx

Bonpoc 22. [IBolinoi HHTerpan f f f(x; y)dxdy no nnockoii odactu P,
orpaHHyYeHHas cBepxy rpagukoM y = @,(x), cHu3dy — rpadukom y = @1(x), ¢
00KOB MPAMBIMH X = 4 M X = b BBIUHC/IAETCA C NMOMOILILI0 MOBTOPHOTO
HHTerpasa

A)fab dx fcdf(x;y)dy
B) [dx | %;x) F )y
B fbdy j%g{)f(x;y)dx

1(x)

Bonpoc 23.  /IBoliHOM HHTerpan ;‘f L f(x; y)dxdy no nnockoii o61actu P B
="rcos

y = rsing

A) [[ fC; y)dxdy = [ f(rcosp; rsing)rdrde b)

[[ fG; y)dxdy = [[ f(rcosp; rsinp)drdp B) [
(; y)dxdy = ff rcos; rsing)r’drdg

l'lOJ'lﬂpHOﬁ CUCTeEME KOOPpAUHAT { BbIUHNC/IAETCA 110 (l)OIJMYJIe

x = @(t)
y = (D)
TO KPUBOJ/IMHEHMHBIA HHTErpasi MepBoro poja no Kpusoii L f f(x; y)dl BbruncAsieTcsano
dhopmye:

R) [fCydl =" fp(®); wO)it
B) (flodl =" flp(®; p)V1 + @) dl

B) [fydl = flp0; Vo) + (o)

Bonpoc 24. Ecim kpuBas L 3ajjana napaMeTpuyecks, T.e. { rae t € [a; b],

Bonpoc 25. Ecu dyskuuu P(x, y) 1 Q(x, y) HenpepbiBHEI B 061actu (D),
orpaHMueHHOUW KOHTYypoM L, To cnipaBezyiviBa popmysna ['puHa:

a P _
A [ (g_ @) dxdy = ¢ Pdx + Qdy

B ff(j—f—‘f_)dxdyzggpdx+Qdy
P
B ff(@—g)dxdy—ggde+Qdy

Bonpoc 26. Bribepute BepHYI0 MOKOOPAMHATHYIO (hOPMY 3aIivCH MOBEPXHOCTHOTO
vHrerpasa II poza.
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A) [[ Fdr= [[ Pdydz + Qdzdx + Rdxdy
B) || Fdr = || Pdzdy + Qdzdx + Rdxdy
B) [[ Fdr = || Pdydz + Qdxdz + Rdxdy

IIpaBu/bHBIE OTBETHI

Bomipoc Ne | BapuaHt Bomnipoc Ne | BapuaHt Bonipoc Ne | BapuaHnt
oTBeTa oTBeTa oTBeTa

1 r 10 r 19 b
2 b 11 r 20 B
3 A 12 b 21 r
4 b 13 b 22 B
5 A 14 b 23 A
6 b 15 b 24 B
7 r 16 B 25 A
8 A 17 B 26 A
9 A 18 B

Kaxpiii TpaBU/IbHBIN OTBET OLjeHHBaeTcsi B 1 6a.
HabpanHoe kosimuecTBO 0amioB oT 22-26 COOTBeTCTBYeT (POPMHUPOBAHUIO TIPOBepsieMOi
KOMIIeTeHI[UH Ha BBICOKOM YpOBHe, 17-21 6asisioB — Ha MPOABUHYTOM ypoBHe, 13-16 6anioB — Ha
IIOPOrOBOM YPOBHE, MeHee 13 6afioB — HIKe TIOPOrOBOTO YPOBHSL.

. [TepeueHb KoMneTeHIMi, 3Tanbl X (JOpMHUPOBaHUs, ONIMCAaHUe NTI0Ka3aTe/nei U
KpHUTepHeB OLieHMBaHHsA KOMIeTeHIMI Ha pa3/IMYHbIX 3Tanax ux ¢opMupoBaHus,
ONMCAaHUe IIKa/Ibl OLleHNBAHUS

2.1. IlTkana oneHuBaHusA chopMUPOBAHHOCTH KOMIIETEHLIH U ee ONMCaHue

OueHvBaHMe ypoBHS C(OPMUPOBAaHHOCTU KOMIIeTEHLIM B TIpoliecce OCBOEHHs
JUCLIATI/IMHBI OCYLLIeCTBIISIeTCS 110 C/IelyIollel TpeXypOBHeBO! LlIKaJle:

ITopoeoeblll yposeHb - TIpeAiTioNiaraeT OTpayKeHre TeX 0XKUJAeMbIX pe3y/bTaToB, KOTOpbIe
OTipeZieIIF0T MUHUMAaJIbHBIA HAa0oOp 3HaHWK W (UM) yMeHWM W (W) HaBBIKOB, TIOJTyUeHHBIX
CTY/IeHTOM B pe3y/bTaTe OCBOEHHSI IUCIUTUIMHBI. [10pOroBeIi ypoBeHb sIB/IsieTCs] 00s13aTeNbHbIM
YPOBHEM /i/1s1 CTYZileHTa K MOMEHTY 3aBepIleHHsI UM OCBOEHUS JaHHOU [JUCLIUIIMHBI.

ITpodsuHymblil ypoeeHb - TIpeArosaraeT ClioCOOHOCTb CTyJeHTa MCIO/b30BaTh 3HAHUS,
YMeHUs], HaBblKA U (W/IM) OMBIT JeATeJbHOCTH, NOJy4YeHHble IPU OCBOEHWU [UCLIAII/IVHBIL, IS
peleHNs rpogeccoHaNbHBIX 3a/a4. [IpoABUHYTHIN ypOBEHb MPEBOCXOAUT MTOPOrOBbIM YPOBEHb
T10 HEeCKOJIbKMM CYILleCTBEeHHBIM [PU3HaKaM.

Bbicokuil ypoeeHb - TIpeArioyiaraeT CHOCOOHOCTb CTy/leHTa WCII0/Ib30BaTh TOTEHLHA
VHTEerpUPOBaHHbIX 3HAHUM, YMEeHUM, HaBbIKOB U (U/IM) OMbITA JeATebHOCTH, [Oy4YeHHBbIX I1PU
OCBOEHWU [WCLMIUVIMHBI, [Jid TBOPUECKOTO pelleHUs NpodecCUOHaNbHBIX 3ajad U
CaMOCTOSATE/IbHOTO TOMCKA HOBBIX IOAXOJOB B UX pelleHWd IyTeM KOMOWHUPOBaHUSI U
WCTIO/Ib30BAHUST M3BECTHBIX CIIOCOOOB peIieHHsi NMPUMEHUTEIbHO K KOHKPETHBIM YCIOBHSIM.
BbICOKUI ypOBeHb IPeBOCXOAUT TOPOrOBbIM YPOBEHb 10 BCeM CyLL|eCTBeHHbIM ITPU3HAKaM.
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2.2, [lepeueHb KOMIIeTeHI{Mii, 3Tanbl X (GopMHUPOBaHUsA, ONIMCAHKeE MTOKa3aTe/leid U KpUTepHeB OlleHMBaHNUsI KOMIIeTeHI[UHM Ha pPa3/InuHbIX
JTanax ux ()opMHpPOBaHUS

JTansl IIIkanau KPpUTEPHUH OLleHUBAHUSA KOMHETEH].[I/Iﬁ
KOL[ CDopMa (l)OpMI/I IMoKasaTenu Hd PA3/IMYHBIX 3TAIlldX UX (l)OpMI/IPOBaHI/Iﬂ
KOoMIIe- POBaHUA
KOHTPOJIA OIl€HMBAHUA <
TeHIUH (Ne Tembl IToporoBbii . .
IIpoaBUHYTHIN YPOBEHb BbiCOKHMY YyPOBEHDb
(pa3pgena) YPOBE€Hb
Oo6uenpodeccnoHa/bHbIE KOMIIETEHI[HH
3HaTh: 1.BocnipousBenenue 1.BocripousBeseHre 0CHOBHBIX | 1.Bocnpon3BezieHre OCHOBHBIX
TMIOCTAaHOBKH 3a/jau OCHOBHBIX OTIpe/ie/IeHHi 1 | oTipejie/ieHni 1 orpefiesieHn 1 (popMyIMPOBOK
MaTeMaTH4ecKoro (hopMyTMPOBOK TeOpeM (hopMyJTMPOBOK TeOpeM Kypca. | TeopeM Kypca. YMeHHe KOPPeKTHO
aHa/mM3a; GyHKLMY OAHON | Kypca. YMeHue YMeHMe KOPPEKTHO WCTI0/Ib30BaTh MaTeMaTHYeCKYI0
Y HeCKOJIbKHUX KOPPEKTHO KCII0/Ib30BaTh | MCIIO/Ib30BAaTh CHUMBOJIUKY.
nepeMeHHBIX (TIpefierbl, MaTeMaTH4ecKyro MaTeMaTHUecKylo CUMBOJIMKY. | YMeHHe pellaTh 3aJauM,
HerpepbIBHOCTD, CUMBOJTUKY. YMeHue pelath 3a7aud, Tpebyrolie NprMeHeHHs
TIPOU3BO/IHBIE U YMeHue pemath 3afaud, | Tpebyroliye NpUMeHeHHs CTaHZapTHBIX NPHEMOB U 3aJa4
muddepeHanbl, Tpebylolje TMpHUMeHeHUs | CTaHJApPTHBIX MPUEMOB U TIOBBILIEHHOM C/I0’KHOCTH.
uccnefiopaHre GyHKLMI C | CTaHAPTHBIX IPHEMOB. 3a7lau MOBbILIIEHHON BeIuncieHne nipesiesios
TIOMOMUIBIO TIPOM3BOJHBIX, | BeruncsieHne — mpejiesioB | CIO>KHOCTH. roc/iej0BaTe/IbHOCTel 1
KOHTpO/bHBI VHTeTpaJibHOe T0C/Ie/|0BaTe/IbHOCTeH. BbIuniciieHre Tipesienio TIpUMeHeHHe TTPOCTeHIINX
pa6oTeL, WICUHC/IeHue); THoc/ie/joBaTe/IbHOCTel 1 WCC/IeJ0BaTeIbCKUX HABLIKOB TIPH
(yHKIMOHATbHBIE TIpYMeHeH!e TTPOCTeHIINX pellleHNH 3azau ob1Iiero xapakTepa.
OIIK-1 | 33q9er 1-9 M0C/IeJOBATe/ILBHOCTA U WCC/IeIoBaTe/TbCKUX HABBIKOB | YMeHHe pelaTh 3a/laun
psbl; pszibl Pypoe; TP peLleHrH 3a7iau ob1ero TEOPeTHUYEeCKOro XapakTepa.
Ymern: Xapakrepa.
BBIUMCIISATE TTPeZesbl
3neMeHTapHBIX QyHKIMN | 2. BeiunicieHve mipefiesio | 2. BeiurcieHue rpe/esioB 2. Berurcienue npezenos
OJTHOM 1 HECKOJTBKUX 37IeMeHTapHbIX  (QYHKIUH | 371leMeHTapHbIX QyHKIUN 37eMeHTapHbIX GYHKLWN OHOM
repeMeHHbIX; OJfHOM TepeMeHHOM | 0HO! NepeMeHHOU repeMeHHO HeroCcpeJCTBEHHO,
HaxXxoJWUTb  IPOW3BO/HbIE | HETIOCPe/ICTBEHHO, 3HaHMe | HelloCpeJCTBEHHO, 3HaHUe 3HaHUe 3aMevaTe/IbHbIX MIpe/ie/oB U
3/leMeHTapHbIX  (DYHKIMH | 3aMeuaTe/ibHbIX Tpe/esioB | 3aMeuaTte/bHBIX NIpefieioB U UX | UX CJIe[CTBUN. YMeHue pellaTh
OOHOH UM  HeCKOJbKUX | U UX C/Ie[CTBUH. YMeHUe | c/lefCTBUIl. YMeHHe pellaTh TIpe/ieNbl C MapamMeTpoM. Y MeHre
repeMeHHbIX; OIepupoBaTh 0- | TIpeJesbl C IIapaMeTpoM. OTIepHPOBAThH O-CUMBOJIMKOM. Y MeHHe
HaxXOJWTb  3KCTPEMYMbI | CHMBOIUKOM. YMeHHe or1epupoBars o- BBI/[eJISITh TJIaBHYIO YacTb (DYHKLH.
byHKLui; CUMBOJIUKOH. YMeHHe YMeHHMe pelaTs 3aaud
BBIUMC/IATL 37IeMeHTapHble BbI/IeJISITh [71aBHYIO 4acTb HCC/e[,0BaTebCKOr0 XapakTepa Ha
VHTeTpaJibl; byHKIMH. HETIPepbIBHOCTb.




TIPUMEHSITh UHTerpaibHoe
VICUHC/IeHHe K pelleHHI0
reOMeTPUYUeCKUX "
¢busnueckrx 3ajau;
WCCneoBaTh  PSifibI
CXOJMMOCTb;
pas3/ioKuTh QYHKIUIO B
psiz Pypbe;

Bnapern:

HaBbIKaMU
pelleHust  MPaKTUIeCKUX
3aZlay  MaTeMaTH4yecKoro
aHa/m3a.

Ha

3. YMeHue IIpUMeHATH
W3BeCTHbIE aJTOPUTMBI U

TeXHUUECKHe HaBBIKU:
3HaHHe TaO/IMLIBI
TIPOU3BOAHBIX U TIPABUJI
IuddepeHIIMPOBaHUS,
yMeHue HaXO/UTh
TIPOU3BO/IHBIE

3/1eMeHTapHbIX  (YyHKIMIA
O/IHOM TepeMeHHOM .

YMmeHnue HaxOo[UTb
3KCTpeMyMbl (PyHKUUH U
CTPOUTH rpaduku
3/1IeMeHTapHBIX (DyHKLIWH.
Ymenue BBIYUCJIATD
rpefielkl  C  IIOMOIIIBIO

npaBuna Jlonurans. 3HaTb

dhopmyny Teitnopa.
YMmenue TIpe/iCTaB/IATh
TpocTeiiiive byHKUMN

MHorousieHoM Telinopa.

4. 3HaHve  TabmuIBI
VIHTerpajioB U OCHOBHBIX
METO/I0B MHTeT PHPOBaHUS,
yMeHHe BBIUMC/IUTE
VIHTerpasibl B
3/IeMeHTapHBIX CJTyvasx.

5. ¥YMeHue BbIUUC/ISITh
orpe/ie/IEHHBIN 1
HecoOCTBEHHBIN UHTerpast.
YMeHue NpuMeHUThb
HWHTerpaabHOoe
WCUKC/IeHHE K PelIeH0
reoMeTpUUeCKUX 3a/iau.

3. YMeHue [IpUMeHsTh
W3BeCTHBIE aJITOPUTMEBI U
TeXHUYeCKVe HaBbIKU: 3HaHHe
TaOJALIBI IPOU3BOJHBIX U
ripaBus guddepeHIMpoBaHus,
yMeHUe Haxo/uThb
TIPOU3BO/IHbIE 371eMEeHTapHbIX
¢byHKUMM 0fHOM TepeMeHHOM .
YMeHMe uccnefoBaTh Ha
IrddepeHIIUPKeMOCTb.
YMeHue HaXOIUThb
9KCTPeMYMbI QYHKLMH 1
CTpOUTD TpaduKu
3/1IeMeHTapHbIX (PyHKLHIM.
YMeHHe BBIUUC/ISTD Tpejiesibl
C TTOMOLI[BIO NIPaBU/Ia
Jloruransi. 3HaTh GOpPMYyITy
Teitnopa. YMeHue
TIpeJiCTaB/IsITh MTPOCTeMIIe
(YHKLMY MHOIOYIEHOM
Tetinopa. YMeHue BbIUUC/ISATD
TIpe/ienibl C TIOMOILBIO
dopmynel Tetinopa.

4. 3HaHue TabUILIbI
WHTErpasoB U OCHOBHBIX
MEeTO/IOB UHTErPUPOBaHHUSI,
YMeHUe BIYUC/IUTE WHTEerpasibl
B 3/IeMeHTapHbIX U bojiee
CJIOKHBIX CITyyYasix.

5. ¥YMeHue BLIUMCISITh
orpezie/IEHHBINA U
HEeCOOCTBEeHHBIN UHTeTPasl.
YMeHue NpUMeHUThb
WHTerpajabHOe UCUUC/IeHre K
PEeLIeHNIO0 TeOMeTPUUECKIX
3a/lau. YMeHue MCC/ie[oBaTh

3. YMeHHe NpUMeHSTh U3BECTHBIE
aITOPUTMBI ¥ TEXHIUUECKHe HaBBbIKH:
3HaHWe Tab/ULBI TPOV3BOAHBIX U
nipaBwI U depeHIMpOBaHus,
yMeHHe HaXOJUThb TIPOU3BOJHbIE
3/ieMeHTapHbIX GYHKLWN OHOM
repeMeHHOM .

YMeHue ucciiefoBaTh Ha
nuddepeHITMPKeMOCThb. YMeHHe
HaXO/IUTh 3KCTPEMYMbI (PYHKLMH U
CTPOUTH TpayiKy 371eMeHTapHBIX
(yHKIMA. YMeHre BBIUNC/ST
TIpe/iesibl C TIOMOIIIBIO TIPaBUIa
JloruTansi. 3Hath Gopmysy Tetinopa.
YmeHure nipeiCTaBaATh GYHKLIAN
MHorouneHoM Telinopa. ¥YmeHue
BBIUMC/IATE TIPeJiebl C IOMOILBI0
¢pomysiel Telinopa.

YMeHue peliate TeopeThyecKue
3ajauun.

4. 3naHye TabMLBI MHTErPanoB 1
OCHOBHBIX MEeTO/I0B MHTErPUPOBaHUs,
yMeHHe BbIYMCIUTh UHTerpasbl B
3J/IeMeHTapHBIX U 6oJiee CII0KHBIX
Cilydasix. YMeHHe COCTaBJIITh 06Imue
(hopMy bl HIHTETPUPOBAHUS C
napameTpamMu. PekyppeHTHbIe
(hopMyJIbI TIOHIDKEHUSI.

5. YMeHue BbIUNC/IATD
oripe/ie/IEHHBIA U HeCOOCTBEHHbBIH
UHTerpas. YMeHue NpUMeHUThb
WHTerpaabHOe UCUMCIeHUe K
pelleHHI0 TeOMeTPUUeCKHX 3a/ad.
YMeHue wccienoBaTh Ha
WHTerpyupyeMoCTb. Y MeHUe
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6. YMeHHe BBIUHCISITh
[IBOIHbBIe TIpe/iesibl B
MPOCTENIINX CITyYasiX.
YMeHue HaX0/IUTh
YaCTHbIE TMPOU3BOAHBIE
DHII. Ymenue
WCC/Ie/IOBaTh Ha
CXO/IMMOCTb UHCJIOBBIE
PSIZIbI B TIPOCTEUIIINX
CyyJasix.

7. YMeHUe UCC/ie[0BaTh
Ha CXOJUMOCTh
(yHKIMOHAEHbIE
T10CJIe/l0BaTeIbHOCTH U
(yHKIMOHATbHBIE PSIZIBL.
YMeHHe pa3noxXuTb
(YHKLMIO B CTeTIeHHOM
PsiAi, HOMB3YSCh
CTaHJAPTHBIMUA
Pa3oKeHUsIMA

YMeHue BbIYMC/IUTh

K03 dULIMeHTHI psifa
®Dypbe B 371eMeHTapHbIX
cryyasix.

8.. HaxoxxieHue JBOMHBIX
VHTerpajoB, pacCTaHOBKa
TIpeJiesioB [/
3/IeMeHTapHBIX 00/1acTeH,
repexo/, K MoJIIPHON
cucTemMe KOOp/JMHarT.

Ha HWHTErpupyemMoCTb.yMeHHE
HCCIIeI0BaTh HeCOOCTBEHHBIE
HWHTEerpasibl Ha CXOAWMOCTb.

6. YMeHue BbIUMC/IATD
[IBOIHBIe Npe/ieNbl B
npocTeiiyx u 6osee
CJIOKHBIX CIy4asx. YMeHue
HaXO/IUTb YaCTHbIE
nipoussogHbie OHII. Ymenue
WCCeloBaTh Ha
mddepeHIIPyeMOCTb B
TOYKe. YMeHHe UCCe[0BaTh
Ha CXOJUMOCTb YMC/IOBBIE
psipl B TIpOCTeMIuX u 6osiee
CJIOXKHBIX CIy4Yasix.

7. YMeHUe UcciieloBaTh Ha
CXOUMOCTb (PyHKIIMOHA/IbHbIE
T0C/1e/j0BaTeIbHOCTU U
(YHKIMIOHATbHBIE PSI/IBL.
YMeHHe Pa3noKUTb QYHKLHIO
B CTEIeHHOM psf, MOJIb3ysCh
CTaHJAPTHBIMU Pa3/I0KeHUsIMU
YMeHue CcyMMUPOBAaTh
CTereHHbIe U YACIOBBIE PSAJBL.
‘YMeHue BbIUUC/IATD

K03 duLieHTHI psifa Dypee .

8. HaxoyxmeHure ABOMHBIX
VIHTerpasoB, pacCTaHOBKa
TIpefiesIoB JJ1s 3/IeMeHTapHBIX
obsacteit, mepexo[ K
TOJIIPHOM CHCTeMe KOOpJUHaT.
BbIuniciieHre KpUBOTMHEMHBIX
vHTerpasnos 1 v 2 TUIOB.

Hncc/iea0BaTb HECOOCTBEHHbBIE
WHTEerpajibl Ha CXOAUMOCTb. Ywmenuve
BBIYUC/IATE IIpefiesibl C
TIepeMeHHBIMHU I1peJiesiaMu U

InddepeHIIPOPBATLT UX.

6. YMeHue BLIUKCSTH JJBOMHbBIE
npejiesibl B IIpocTelinux u 6osee
CJIOKHBIX CIy4asix. YMeHue
HaXOJWUTb YacTHble NPOM3BOJHBIE
®HII. YMeHue uccnefoBaTb Ha
mddepeHIPYeMOCTE B TOUKe.
YMeHue uccnefoBaTs Ha
CXOJIMOCTb UHCJIOBBIE PSiZIbI B
MPOCTeHIINX U B0JIee CIIOKHBIX
clTyvastx.

7. YMeHue uccieoBaTh Ha
CXOAUMOCTb (PYHKL[MOHA/IbHbIE
T0C/Ie/J0BaTeIbHOCTH U
(hyHKI[MOHA/IbHBIE PSfIbL. YMeHre
Pa3oKUTh QYHKLMIO B CTEIIEHHOU
psifi, TIOJTb3Y$ICh CTaHAAPTHBIMU
PpasnoXXeHUusIMU

YMeHHe CyMMHpOBaTh CTeleHHble U
YHMCJIOBBIE Psifibl. YMeHHe BLIUHC/IUTh
ko3 durmenTs! psaga Pypee . YMeHne
pelllaTb TeopeTUUecKue 3aJauu.

8. HaxosxzieHre JBOMHBIX
VHTerpasoB, pacCTaHOBKa I1pe/ie/ioB
JJIs1 37IeMEeHTapHBIX 00JacTed,
repexoZ, K MOJISIPHOM cucTeMe
KOOpAMHAT.

BrruricieHre KpUBOTMHEMHBIX
WHTerpajaoB 1 v 2 TUIOB.
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Berunciienue
KPUBOJIMHENHBIX
HHTerpasos 1 u 2 TUMOB B
3/IeMeHTapHBIX CIyvasx.
Pemmenue 3azau ¢
HCIIO/Ib30BAHKEM
¢u3nyeckoro u
reoMeTpHUYeCcKOro CMbIC/Ia
KpaTHBIX U
KPHUBOJIMHEHHBIX
HHTerpajioB

9. YMeHue BbIUUC/IATD
MTOBEPXHOCTHBIE
HHTerpassl 1 ¥ 2 TUIOB B
TIPOCTEMIINX CTyvasiX.
YMeHHe BbIUMC/ISATD
OCHOBHbIE Be/TUYHHbI
TeopuH 1oJisl. 3HaThb
(hopMyIMPOBKHU
OCHOBHBIX TeOpeM TeOpUH
TOJISL.

Pemenue 3azau ¢
WCTO/Ib30BaHUEM
¢hu3mueckoro 1
reOMeTpHUUeCKOro CMbIC/IA
KpaTHBIX ¥ KpUBOJIMHEHHbBIX
HHTerpasoB. YMeHUe pellaThb
3a/jauy BOCCTAHOBJIEHHUSI
(DYHKL[MM C TTOMOLIBIO
KPHBOJIMHEHHOTO
VHTer pUpOBaHUsl.

9. YMeHMe BBIUUCISITh
TIOBePXHOCTHBIE MHTETPasIbI 1
U 2 THUIIOB.

‘YMeHue BEIYMCIATL OCHOBHBIE
BeJTMUMHBI TEOPUU TIOJISL.
3HaTh GOPMYIUPOBKU
OCHOBHBIX TEODEM TeOpUU
110J11. YMeHue I10/1b30BaThCs
TeopeMaMU TPy BbIUKCIeHUN
KpaTHBIX, KPUBOJIMHEMHBIX U
TTOBEPXHOCTHBIX MHTETPAJIOB.

Pe1ienvie 3a7jau C UCIIO/Ib30BaHUEM
(hM3MUeCKOTO ¥ reoMeTpPUYeCKOoro
CMBICJIa KPaTHBIX ¥ KPUBOTMHEHHBIX
WHTerpajoB. YMeHue pellarb
3a7layy BOCCTaHOB/IEHHS (PYHKLIUH C
TTOMOIIIbI0 KPUBOJTMHEHHOT0
VMHTeTpUpOBaHNsl. Y MeHHe pelllaTh
TeopeTHUecKe 3aJaul.

9. YMeHue BBIUHUCASATh
TTOBEPXHOCTHBIE MHTeTpasbl 1 1 2
TUIIOB.

‘YMeHue BLIYUCIATE OCHOBHBIE
BeJIMUMHBI TEOPUH T0JIs1. 3HATh
(hOpMyJTMUPOBKM OCHOBHBIX TEOPEM
TeOpUM T0Jisl. YMeHUe [10/1b30BaThCsl
TeopeMaMu TIpY BBIYUC/IEHUU
KpaTHbBIX, KPUBOJIMHEMHBIX U
TTOBEPXHOCTHBIX UHTErPAsIOB.
YMeHue pellaTb TeOpeTUUecKUe
3a71auu, TPeOYIOLINX
WCCIIe/oBaTe/TbCKMX HaBbIKOB.
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3. MeToguuecKie peKOMeH/aliy Mperno/jaBaTe/iio 1Mo npoieaype oueHNBaHus 3HaHUM,
yMeHHU, HaBbIKOB U (W/IH) ONbITA /1eATe/IbHOCTH, XapaKTepPU3YIIUX 3Tanbl

(opMupoBaHUusA KOMNIeTeHIMA

Llenbto mpotiieyphl OLleHUBaHUS SIBJISIETCST OTpe/ie/ieHre CTerleH! OBJaZileHUs CTY/IeHTOM
O’KHJ@aeMbIMH pe3y/ibTaTaMu 00yueHUs (3HAHUSIMM, YMEHHWSIMHM, HaBbIKaMU U (W/IH) OIBITOM
JlesiTelIbHOCTH).

[Tpouieaypa OLleHMBaHUS CTeTeHW OBJIA/IeHUs CTYEeHTOM O)KHUJAeMbIMU pe3y/bTaTaMu
00yueHHsI OCYI[eCTB/ISIETCS C TIOMOIL[bI0 METO[UUYEeCKUX MaTepHaJIOB, MPe/ICTAaBIEHHBIX B pasziesie
«TuroBble KOHTPOJIbHBIE 33/laHUSI WM WHbIe MaTepHuasbl, HeoOXoauMble /Jisi OLIEHKU 3HaHWMH,
yMeHWM, HaBbIKOB U (W/IM) OMbITa [|eSTebHOCTH, XapaKTepU3yHOIUX 3Tarbl (POPMUPOBaHUS
KOMIeTeHLI»

3.1 Kputepuu oijeHMBaHUsI CTeleHU OBJIAfieHUs] 3HAHUSMH, YMEHUSIMH, HaBbIKaMH H
(1/1M) oNBITOM /IeSiITeIbHOCTH, ONpeje/isAioniyie YpoBHH ChOpMHUPOBAHHOCTH KOMIIeTeHLIUH

[ToporoBbliii ypoBeHb (0011j1e XapaKTepPUCTUKK):

B/IaJleHre OCHOBHBIM 005€MOM 3HaHMH 110 NTpOrpaMme AWCLUITIHGL;

3HaHWe OCHOBHOW TePMMHOJIOTMM [JAHHOW 00/1acTH 3HaHUM, CTUIMCTAYEeCKU
rpaMOTHOe, JIOTHUECKH TIPaBUIbHOE U3/I0’KeHWe OTBeTa Ha BOMPOCHI 0Oe3
CYILIeCTBEHHBIX OIIUOOK;

B/Ia/leHNe UHCTPYMeHTapueM JAUCLUIIMHBI, YMeHHUe ero UCI0/1b30BaTh B pellleHUH
CTaH[apTHBIX (TUMOBBIX) 3a/aY;

CITOCOOHOCTH CaMOCTOSITE/TbHO TIPUMEHSITh TUTIOBbIE pellleHHs B paMKax paboueit
NpOrpaMMbl JMCLIUTUIMHBI;

YCBOEHHEe OCHOBHOW JIUTepaTypbl, pPEKOMeHJ0BaHHOW paboueii TpoOrpaMMoit
JVCLIUIIVHBI;

3HaHUe 6a30BbIX TeOpPUi, KOHLIETILIUM 1 HarpaB/IeHUH 110 U3yuaeMoi JUCLIUTIIVHE;
camocTosiTesibHas paboTa HAa TMPAaKTHYeCKUX W /1a0OpaTOpHBIX —3aHATHSX,
TepUoANYeCcKOe ydacThe B TPYMIOBBIX OOCYXIEHUsIX, [JOCTAaTOUHBIM YPOBEHb
KyJ/IbTYPbI MCTIO/ITHEHUS 3a/laHUN.

[TpoBUHYTHINM ypOBeHb (001IHe XapaKTePUCTHKH):

JIOCTaTOYHO TIO/Hble W CHUCTeMaTHU3WPOBaHHbIE 3HAHWS B OO0bEMeE TPOrpaMMEI
JVCLIUIIVHBI;

WCII0/Ib30BaHe  OCHOBHOM  TEpPMHHOJIOTUM  JaHHOM  00/lacTH  3HAHWH,
CTWIMCTUYECKM TIpaMOTHOE, JIOTMYeCKU IIPaBW/IbHOE W3J/I0O)KeHHWe OTBeTa Ha
BOMNPOCHI, YMEHHe Jle/laTh BbIBOJbI;

BJIa/leHHe MTHCTPyMeHTapueM [JUCLIMIVIMHBI, YMeHHUe ero UCI0/1b30BaTh B pellleHnH
yueOHBIX U TTpodeCcCUOHATBHBIX 3a/]au;

CIOCOOHOCTh CaMOCTOSITEIbHO pelllaTh CI0XKHBIE 3aziauu (Tpob/ieMbl) B paMKax
paboueii MporpamMmmsbl JUCLUITUHBI;

yCBOeHHe OCHOBHOM U [IOTIOJTHUTE/ILHOM JTUTepaTyphl, peKOMeH/J0BaHHOM paboueit
MPOrpaMMOi JUCLIUTIVHBI;

yMeHHe OpUeHTHPOBAThCSI B 0A30BBIX TEOPUSIX, KOHLIETIUSAX W HalpaB/IeHUsX T10
Y3y4yaeMol JAWCLMIIIMHE U /1aBaTb UM CPaBHUTE/IbHYIO OLIEHKY;

caMocTosiTe/IbHast paboTa Ha MPAKTUYeCKUX W Tab0PaTOPHBIX 3aHATUSX, YYacTHe B
TPYIINOBBIX 00CYKAEeHHUSIX, BBICOKMI YPOBEHb KY/IbTYPhl UCTIOTHEHUS 3a/JaHUM.

Bbicokuti ypoBeHb (0011e XapaKTePUCTHUKH):

cUcTeMaTU3UpPOBaHHbIe, TyOOKWe U TIO/IHbIe 3HAHWS [0 BCeM pa3fesiam
JIVCLIATLIHBI;

TOYHOE WCITIO/Ihb30BaHKe TePMHUHOJIOTUU IaHHOW 00/1acTy 3HAHUM, CTU/TUCTUYECKH
rpaMOTHOE, JIOTUYECKA MpPaBWIbHOE U3/I0’KeHHWE OTBeTa Ha BOIPOChI, YMeHHe
JiesiaTb 000CHOBaHHbIE BBIBO/IBI;



* (Oe3ympeyHoe B/ajieHMe UMHCTPYMEHTapyveM [JWUCLMIUVIMHBL, yMeHHe €ero
VICTIO/Ib30BaTh B [TIOCTAHOBKE U PellleHU HayUHbIX U NPO(eCcCHOHabHbIX 3a/ay;

®  CriocoGHOCTb CaMOCTOSITE/IbHO M TBOPUYECKH pelliaTh CJI0XKHBIe 3a7auk (1pobsieMbl)
B pamMKax pabouei mporpaMmbl JUCLUTITHBI;

* 10jHOe U TI/1yOOKOe yCBOEHHWe OCHOBHOM U [IOTOJIHUTE/IbHON JIMTepaTypbl,
pPeKOMeH/I0BaHHOU paboueli MporpaMMoi AUCIUTUIAHB;

® yMeHHe OPUEHTHPOBATbCS B OCHOBHBIX TEOPUSIX, KOHLIENLUAX Y HallpaB/IeHUsX 110
Y3yyaeMoM JWCLUIIMHE U laBaTh UM KPUTUYECKYIO OLIeHKY;

® aKTHMBHasl CaMOCTOsITe/IbHasi paboTa Ha MPaKTUYeCKUX U J1abopaTOPHBIX 3aHSATHUSX,
TBOPUECKOE yuacTHe B TPYMIOBBIX OOCY>KJEHHSIX, BLICOKHI YPOBEHb KYJIbTYPHI
VICTIOJTHEHUS 3a/IaHUM.

3.2 OnMcanue nNporeAypbl BbICTaB/IeHUS OL[eHKH

B 3aBuCHMMOCTH OT YpPOBHSI C()OPMMPOBAHHOCTH Ka)K[|OM KOMIIETEHL|UM N0 OKOHYaHWU
OCBOEHUs AUCLUTUIMHBI CTY/IeHTY BBICTaB/ISITCS OLleHKa. JI/1s1 AUCLIMIUINH, U3ydyaeMbIX B TeueHue
HEeCKOJIbKMX CeMeCTPOB, OL|eHKa MOXKeT BbICTAB/ISATHCS He TOJILKO 10 OKOHUaHUU ee OCBOEHUS, HO
Y B IPOMEXXYTOUHBIX cemMecTpax. Byl oLieHKH («OT/IMYHO», «XOPOILO0», «YJOBJE€TBOPUTELHOY,
«HEY/IOBJIETBODUTE/IbHO», «3auTeHO», «He3auTeHO») ormpejensercs paboueil mporpaMmoin
JVCLIUTUTUHBI B COOTBETCTBUM C YUeOHBIM TI/IaHOM.

OLleHKa «OT/IMYHO» BBICTABJSAETCA CTY[EHTY, y KOTOPOro KaK[as KOMIIeTeHLUs
(TTO/THOCTBIO W/ YacTUUHO (hopMupyeMasi JaHHOM JUCLIMIIIMHON) cOopMHpOBaHA Ha BBICOKOM
YPOBHe.

OLleHKa «XOpOIIO» BBICTAB/SETCS CTYAEHTY, y KOTOPOrO KaKAas KOMIIeTeHLWs
(MOMHOCTBIO WM YaCTUYHO (hopMUpyeMasi JaHHOU JAWCLIMITIMHON) cOpMUPOBaHa He HIXKe, ueM
Ha MPOJBUHYTOM ypOBHE.

OLleHKa  «y/JOB/I€TBOPDUTE/ILHO»  BBICTaB/sSIeTCSl CTYZAEHTY, Yy KOTOpPOro Kaxzjas
KOMITeTeHIUs! (MIO/THOCTBIO WM YaCTUYHO (popMHUpyemasi JaHHOM AUCLIMIIIMHOW) c()OpMHUpOBaHa
He HIDKe, YeM Ha [TIOPOTrOBOM YPOBHEe.

O1leHKa «Hey/I0BIeTBOPUTEbHO» BBICTABJISIETCS CTY/JeHTY, V KOTOPOro XOTsi Obl ofiHa
KOMITeTeHIUsl (MIO/THOCThI0 WM YaCTUYHO (popMUpyemasi JaHHOM AUCLIMILIMHON) chopMrpOBaHa
HIDKe, UeM Ha TIOPOrOBOM YPOBHe.

O1rleHKa «3aueT» BBICTaB/ISeTCS CTY/I€HTY, Y KOTOPOro KaKzast KOMIeTeHLUsl (II0JTHOCThIO
WA YaCTUYHO opMUpyeMasi JaHHOW JUCLIUTIIMHON) chopMrpOBaHa He HU)Ke, UeM Ha TTIOPOrOBOM
YPOBHe.

O1leHKa «He3auTeHO» BBICTABJISIeTCS CTYJeHTY, Y KOTOPOTrO XOTsl Obl O/lHa KOMITeTeHLIUs
(MOHOCTBIO WM YaCTUYHO (hopMUpyeMasi JaHHOW JAWCLUITIMHON) copMUPOBaHa HIUXKe, ueM Ha
TIOPOTrOBOM YDOBHE.
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ITpunoxxenune Ne2 K paGoueii mporpaMme JUCIHUITHHBI
«lMpaKTMKyM o MateMaTUYECKOMY aHaIU3Y »

MeToauuyeckKHue yKa3aHus /ISl CTY/IeHTOB M0 0CBOGHHI0 JUCIMILITUHBI

[TpakTHueCcKue 3aHATHS TIPOBOASATCS /ISl BHIPAOOTKU HABBIKOB PEIIE€HHs MPAKTUUYEeCKUX
3a7iau ¥ JIydIlero yCBoeHust yueOHOro Marepuasna. B Hauasie mpakKTHUeCKOTO 3aHSITHSI TIPOUCXOJUT
oOCy>kJeHre 3a/jau, pelIeHHBbIX CTYJEeHTaMU CAMOCTOSTENILHO /IoMa. OTO BO3MOXXKHOCTBH /ISt
CTY/IEHTOB elIle pa3 00paTUTh BHUMaHHe Ha He HETIOHSATHBIE ZI0 CUX TIOP MOMEHTBI M OKOHYATEe/TbHO
pazobpats ux. IlperioiaBaTe/lb MOXKET BBIOOPOUHO TIPOBEPUThH 3aMKMCH C CAMOCTOSTE/BHO
pellleHHbIMM  3aZiauaMH. /[IjIs1  yCIeIHOTO OCBOEHUSI JUCLIAIIIMHBI Ou€Hb Ba)KHO peIleHue
JIOCTaTOYHO OOJBIIIOT0 KOMMUECTBA 3a/iay, KakK B ayJUTOPUH, TaK U CAMOCTOSITE/IbHO B KaueCTBe
JIOMAITHUX 3aaHui. TIpumepnl pelieHUs 3a7@au pa30UpalOTCs Ha JEKIUSIX M MPAKTUUECKUX
3aHATHSX, TIPY HEOOXOJUMOCTH TI0 Hanbosiee TPYAHBIM TeMaM TPOBOJATCS /IOTIOJIHUTETbHbIE
KOHCy/bTaliui. OCHOBHas 11e/Tb PeIlleHUsT 3a/1au — IOMOYb YCBOWUTD (DyH/IaMeHTa/IbHbIe TIOHSATHS
M OCHOBbl MAaTe€MAaTHUeCKOrO aHaiM3a. B Xojie TOATOTOBKM K TIPAKTHUECKOMY 3aHSITHIO
HeoOXOIUMO TIPOYUTATh KOHCIEKT JIeKIMU, U3YUYUTh OCHOBHYIO JIMTEPATYPY, 03HAKOMHTBLCS C
JIOTIOJTHUTE/TbHOW  JTuTepaTypo. Boobiije, 6osbllioe BHWMaHWE [O/DKHO OBITh  y/Ie7IeHO
BBITIO/THEHUIO ZIOMalllHel paboThl. B KauecTBe 3alaHUi /11 CaMOCTOSITE/ILHOM paboThI ZioMa
CTy/IeHTaM TIpe//IaraloTCs 3a/jaud, aHaJIOTMUHble pa300paHHBIM Ha JIEKIUAX U TPAKTHUECKHX
3aHATHSX WIM HEMHOTO Oojiee CJIO)KHBIE, KOTOpble SIBJSIFOTCSA Pe3yJ/IbTaTOM O00beIuHEeHHUs
HECKOJIbKMX 0a30BBIX 3a/au.

s TIpOBEpKM M KOHTPOJISI YCBOEHHUSI TEOPETHUECKOrO0 MaTepHasa, NMpUOOpeTeHHBIX
MPAaKTUUECKUX HaBBIKOB pPAabOTBl C ammapatoM AudGbepeHransbHOr0 W MHTEerpajbHOro
WCUMCTIEHUSI U TEOPUU PS/IOB, B TeueHWe OOyYeHUs] TIPOBOJASATCS MEPONPHUSATHS TeKYIeH
aTTeCTal|y B BUZIe KOHTPOJIbHBIX pabOoT ¥ KOJJIOKBUYMOB. B KOHIIe Ka)K/I0r0 CeMecTpa U3y4yeHust
JUCLIATIIMHBI CTYIEHTBI CAAI0T 3aUeT T0 MTPaKTUYeCKOH YaCTh Kypca v 9K3aMeH.

OCBOWTBL BOMPOCHI, W3/1araeMble B TIPOLIECCE W3yUeHUs AUCLUIUIMHBI CaMOCTOSITE/TBHO
CTYZIEHTy KpaiHe CJIO)KHO. JTO CBSI3aHO CO CJIOKHOCTBIO W3yuaeMoro marepuasa, BhICOKOU
cTernieHbl0 abcTpakiuM, OonbiuM o00beMOM Kypca. Ha mepBoM Kypce BCe OC/IOXKHSETCS
HEYMEHHEeM TIepBOKYPCHUKA CAaMOCTOSITEJTbHO T0/TyuaTh WH(POPMALIMI0 U3 KHUT M KOHCITEKTOB.
[TosTOoMy TIOCelljeHHe BCEX ayAMTOPHBIX 3aHATWUH SIB/ISETCS COBEpIEeHHO HeobxomumbiM. be3
VIOPHBIX W PETryJ/siPHbIX 3aHATUH B TeUeHHWe CeMecTpa C/laTh 3ayeT [0 WUTOraM H3y4YeHUs
JTUCLIUTUTUHBI CTY/IEHTY MPAKTUUECKU HEBO3MOJKHO.

YueOHO-MeTOjUUECKOE 00ecIeueHue
CaMOCTOATE/TbHON PAa00THI CTY/JEHTOB 0 JUCI{HIL/THHE

Inisg camocTosTe/IbHOM PabOTBI OCOOEHHO PEKOMEHAYEeTCS WCII0/b30BaTh yueOHYIO
JIUTEpaTypy C 1Moipo6HO pa306paHHLIMU peLIeHUsIMU 3a/1ay:

COopHHMK 3a7@au 10 Marematuueckomy aHamm3y. Tom 1. Ilpemen. HerpepbIBHOCTS.
MuddepeHipyeMocTh: yueb. 1oc. - 2-e u3f., nepep. u pon. / Kyapsisues JI.[. u gp. - M.:
OU3SMATIINUT, 2003.-496c.

COOpHUK 3a/1au 110 MaTeMaTUUeCKoMy aHayin3y. Tom2. ViHTerpanbl. Psapl: yueb. oc. - 2-
e u3g., nepep. u pom. / Kyapsasues JI.J. v ap. - M.: ®U3IMATIINT, 2003.-504c.
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COopHMK 3a/jau 10 MaremaTtuueckoMy aHamusy. Tom 3. DyHKIMHM HeCKOJbKUX
nepeMeHHbIX: yueb. 1oc. - 2-e u3f., epep. u gorn. / Kyapssues J1.[. u ap. - M.: ®USMATJINUT,
2003.-472c.

bongapenko B.A., [[TabapiuvHa I'.B. MeToanueckye yKa3aHus 110 TIOATOTOBKE K 9K3aMeHY
10 MaTeMaTU4YeCcKoOMy aHanu3y. - Apocniasinsb.: Apl'Y, 2001.-16c.

Anydpuenko M.B., Bonzapenko B.A. Meroguueckude yka3aHHs 10 TIOATOTOBKe K
3K3aMeHy 10 MaTeMaThYeCcKoMy aHanu3y. - Apocniasinsb.: Apl'Y, 2001.-16c.

Taxke [ mozbopa yueOHOUM UTepaTypbl PEKOMEHZYEeTCS WCIOJIb30BaTh IIMPOKUN
CIIEeKTP UHTePHeT-PeCcypCoB:

1. DeKTpOHHO-0MO/IMOTeYHass cUCTeMa «YHHBepPCHTeTCKasi OuOimoreka online»
(www.biblioclub.ru ) - smekTpoHHast OubmHMoOTeKa, obecreurBaroljasi AOCTYIT K Haubosee
BOCTpeOOBaHHBIM MaTepHaaM-TIePBOMCTOUHMKAM, yueOHOW, HayyHOW U Xy[0KeCTBEeHHOU
nyTepaType BeyLUX U3/aTebCTB (*peructparus B 3/1eKTPOHHON 6UO/IMOTeKe — TOMBKO B CETU
yHuBepcureta. [Tocie perucrpaipu paboTta C cUCTeMOM BO3MOXKHA C JIFOOOM TOUKHM /IOCTyTIa B
Internet.).

[y camocTosTeNnbHOTO mozAbOopa uTepaTypbl B Oubmmoreke Apl'Y pekomeHayeTcs
HCII0/Tb30BaTh:

1. JInunbiii  kaouner (http:/lib.uniyar.ac.ru/opac/bk_login.php) maeT B03MOXXHOCTH
noJtyueHust on-line oCTyma K CIUCKY BbIJaHHON B aBTOMAaTU3UPOBAHHOM PEXUMeE JIUTEPATyPhI,
MPOCMOTPA ¥ KOTIMPOBaHUS 3/IeKTPOHHBIX BePCUM W3/JaHUM COTPYAHUKOB YHHBepcuTeTa (yueb. u
MeTOZ,. TT0Cco0OusI, TeKCThI JIeKLWH | T.7.) 11 paboTel B «J/InuHOM KabuHeTe» He0OXOAUMO 3alTh
Ha caiit HayuHoti 6ubmiotexu AApI'Y c mo60i Touky, uMetolieid [ocTyr B Internet, B TyHKT MeHIO
«DJIeKTPOHHBIN KaTajior»; IPOUTH TMPOLelyPy aBTOPHU3aIi, BLIOPAB BK/IAAKY «ABTOPHU3alUsi», U
3aroJTHUTB TIpe/icTaB/IeHHbIe TI0/1s1 UH(OpMaLUH.

2. DeKTpOHHAsA 0UO/IHOTEeKa yueOHbIX MaTepuasioB SpI'yY

(http://www lib.uniyar.ac.ru/opac/bk_cat_find.php) cogpepxxutr 6osee 2500 mOMHBIX
TEeKCTOB y4yeOHBIX U yueOHO-MeTOJUUeCKHWX MaTepuajoB 10 OCHOBHBIM U3y4YaeMbIM
MUCLIATITMHAM, W3[JaHHBIX B yHUBepcuTere. [locTym B CeTH YHUBEpCUTeTa, JMOO TI0
JIOTUHY/TIapOoJIto.

3. D/IeKTpoHHas KapToTeKa « KHMroodecrneueHHOCTh»

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpeiBaeT yuebHBIN (HOH/
HayyHou Oubmiotrekn SIpI'Y, mpepgocTaBisieT oOrepaTWBHYHO WH(GOPMALMI0 O COCTOSTHUH
KHUT000ecrieueHHOCTU JUCIUIUTAH OCHOBHOM U JIOTIOJTHUTETLHON TMTePAaTypOi, a Takke LKA
JUCLMIUTH ¥ CTieldaibHOCTeH. DIeKTPOHHast KapToTeka «KHHUToobecreueHHOCTb» /IOCTYITHA B
CeTH yHUBepcUuTeTa 1 uepe3 JINUHbIN KaOUHET.
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