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1. IlepevyeHb MIAHMPYEMbIX Pe3yJbTATOB 00yUEeHHUS M0 JUCHHUILIHHE (MOTYJIIO0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS NMPOTrPaMMBbI

1.1. lucuumumuaa b1.5.03.01  Mamemamuueckuit ananuz oOeclieunBaeT  OBJIAJACHUC
CJIEIYIOIIMMH KOMIETEHIUSMHU C YUE€TOM JTara:

Kon HanmMmeHnoBaHue Kon srama ocBoenns HanmMmeHnoBaHue 3Tamna
KOMIIETEHIIUH KOMIIETEHIINHI KOMIIETEHIIUH OCBOEHHS KOMIIETCHIINHU

ITKp-1 | cnocobHOCTb K [TIKp-2.1 cnocobHocTb K paspaboTke
pa3paboTke cTpaTerni cTpaTeruni pa3BuUTUSA
pa3BUTUSI NPEANPUSITUI npeanpusaTMn  C  Y4eToM
C YYETOM AOCTUXKEHUS JOCTUXKEHUS Lenen
Lenen ycTon4mBoro YCTOMYMBOr0O pa3BUTUS
pa3BuUTUS

Oo0bem gucouminHabl KM.08.02 MartemMaTHuyecKHH aHAJIHW3 B 3aYeTHBIX €IHHHIAX C
YKa3aHHEeM KOJHMYeCTBAa aKaJAeMHYeCKHX WJIH ACTPOHOMUYECKHMX YaCOB, BbIJIEJEHHBLIX Ha
KOHTAKTHYI0 padoTy 00y4alIIMXcsi ¢ mpenojaBaresieM (M0 BHAAM Y4eOHbIX 3aHATHH) M Ha
CaMOCTOSITEJILHYI0O  padoTy oOy4alommxcss W MeCTO /JAUCHUINIMHBI B CTPYKType
o0pa3oBaTeJIbHOM MPOrPaMMbI

O0beM TMCUMTLTHHBI

Huciunnuaa KM.08.02 MaTtemaTuyecKuii aHAJIU3 COCTABJISACT 2 3a4CTHBIC CAUHUIIBL,
T.€. 72 aKaJIeMU4ECKHUX Yaca Jyuisi O4HON (OpMbI 00yUEHHUSI.

Ha konTakTHy10 paboTy ¢ mpernoaaBareneM BbiaeneHo 32 yaca, U3 HUX 12 4acoB JICKIIHA
1 20 4acoB MPaKTUYECCKUX 3aHATHH, HA CAMOCTOSTEIBHYIO padoTy oOyuatomuxcs BeieneHo 40
4acoB JJI OYHOM OpMBI 0OYUEHHUS.

Mecto aucunmimasl B crpykrype OII BO

Hacrosmas nucuuminza otHocuTes K nukiny aucuumind KM.08.02 MaTtemaTuyeckui
aHaau3 B Tpo(ecCHOHAIBHOW JesITeIbHOCTH» 6asoBoit wactu gucuumuinH (b1.B),
o0ecreunBarouX MoAroToBKy 0akanaBpoB 1o Hampasienuo 38.03.01 DxoHomuka.

BXogHBIM ypOBHEM JJIsi OCBOEHHS JUCLUIUIMHBI SBISETCS pe3yjibTaT OCBOEHUS
o0Opa3oBaTeNbHOIl MporpamMmbl CcpeaHero oOmiero oOpa3oBaHus - CcHOPMHUPOBAHHOCTH
MaTeMaTHYeCKUX 3HAaHUI, YMEHUH M HaBBIKOB, COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH U OOIIECTBEHHOM MPAKTHKH.

OCHOBHbBIE TMOJIOKEHHSI JUCLUIUIMHBI MOTYT OBITh HCIOJIb30BaHbl B JajbHEUIIEM IpH
U3y4eHUH Kak JUCHUILUIMH MaTeMaTHYeCKOro IIMKJIA, TaK © Pa3IMYHBIX COIHAIBHO-
HKOHOMHUYECKUX AUCLUILINH.

3HaHuss ~ OakajnaBpoOB, IOJIyYEHHbIE B  pE3yJbTaT€  OCBOEHUS  JUCIUILIMHBI
«MatemaTtuueckuil aHanau3», OyIyT HEMOCPeACTBEHHO BocTpeOoBaHbI B Kypcax: «Teopus
BEPOATHOCTEM W  MaTeMaThyeckas CTaTUCTUKay, «OKOHOMeTpukay, «Teopus wurp»,
«H(popMallMOHHBIE TEXHOJIOTMU», a TaKkKe B JAPYrUX TUCHUIUIMHAX MPOodhecCHOHATbHON
MOJTOTOBKH SKOHOMMCTA.

B cootBercTBUU ¢ yueOHBIM T1aHoM AucuuruinHa KM.08.02 MaTtemaTudeckuii aHam3
peauzyeTcsi Ha IepBOM Kypce B IIEPBOM CEMECTPE.



3. ConeprkaHue ¥ CTPYKTYPa TUCUMILIMHBI (MOXYJIs1)

O0BeM TUCUMIUIMHEL, Yac. dopma
KonraktHas pabota TEKYILETro
Ne /i HanmenoBanue tem oOygaromuxcs ¢ KOHTPOJIA
(paznenoB) Bcero MpenoaBaTesieM CP ycIeBaeMoCTH?,
10 BUIaM y‘Ie6HLIX 3aHATHI l'[pOMe)KyTO‘lHOﬁ
J | JIP | 113 | KCP aTTeCTallMu
OuHas opMa 0OyueHUS
Tema 1 Hpeﬂen 2 2 6 K
MOCJIEA0BATEIBbHOCTH,
npeaen QyHKIuM.
HenpepsiBHOCTB
byHKIHH.
Tema2 | [TpousBogHas U 2 4 8 K
nuddepeHnmal.
OcHOBHBIE TEOPEMBI
nuddepeHIaIbHOTO
VCUYUCIICHHUS.
Hccnenosanne cBONUCTB
(GYHKIMI U TOCTpOEHUE
uX rpadUuKoB
Tema3 | OyHKIUH  HECKOJBKHX 2 2 4 K
MEPEMEHHBIX u ux
AOKCTPEMYMBI.
Tema4 | HeonpeneneHHbIiH 2 4 10 K
MHTETpall.
OnpenenéHHblii
uHrerpai. KpartHeie
MHTETPabl.
HecobcTBeHHbIH
VHTETpall
Tema5 | YuciaoBble psIBbL. 2 4 6 K
DyHKIMOHATIBHBIE
MOCJIEA0BATEIbHOCTH 1
pSIBI
Tema 6 | JTuddepennuanbHbIe 2 4 6 K
ypaBHeHus. Pa3HOCTHBIE
YpaBHEHUS.
ITpomeskyTouHas aTTecTaIus - - - 3auer
Bcero: 72 12 20 40
Conep:kanue TUCHUIIHHBI (MOYJIf)
Ne it Ha3Banue Tembl OcHOBHBIE BONIPOCHI U MOJIOKEHUS, Jlureparypa
PacCKpbIBaOIIHE COACPKAHNE TEMbI
Tema 1 | Ilpenen IIpenen nmocneaoBaTENLHOCTH, PEIEIT Ocn.[1]




Ne it Ha3Banue Tembl OcHOBHBbIE BONIPOCHI U MOJIOKEHUS, Jlureparypa
PACKpbIBaKOLIHE COIeP:KAHNE TeMbI
MocJieIoBaTeNbHOCTH, | (yHKIUU. beckoneuHo Masbie rjaBbl 2 u3.
npenen (GYHKIMU. | TOCIEAOBATENLHOCTH U (DYHKIIHH. OcH.[4]
HenpepbiBHOCTH ApudmeTrnueckrie CBONCTBA Mpeea. pasnmea 1.
GyHKIUH. IlepBblii 1 BTOpOI 3ameuaTenbHble npeaensl. | Jdom.[1]
HenpepbIBHOCTB, CBONCTBA HENPEPBIBHBIX rjaBbl 3 -6
¢dbynkuunii. HempepsIBHOCTB 3JIEMEHTapHBIX
¢dbyakumid. Touky pa3pbiBa U UX
KIacCUpUKanusi. ACHMITOTHYECKUE
bopMyIIBL. [IpomexyTouHbIe 3HAUECHUS
HETPEPHIBHON HA OTpe3Ke (PYHKIUH.
OrpaHn4eHHOCTh HEMPEPHIBHOM HA OTpe3Ke
byHKIIUN

Tema 2 | [IpousBoaHas u [IpousBoaHas1, €€ eCTeCTBEHHOHAYYHbIN Ocn.[1]
muddepeHnuan. CMBICJI U OCHOBHBIE cBOMcTBA. [IpenenbHble rjasa 5.
OCHOBHBIE TEOPEMBI | BEJTUYHHBI. DJIACTUYHOCTH (PYHKIIUH. OcH.[4]
muddepeHnanbHOro | MOHOTOHHOCTD (PYHKIIMU. DKCTPEMYM. pazaeJ 2.
WCUYHCIICHHUS. Heobxomumblie U 10CTaTOYHBIEC YCIOBHS Homn.[1]
Hccnenoranue skcTpemyma. Teopemsl epma, Pois, riaassbl 10 -
cBoiicTB pynkuumii u | Jlarpanxa u Komm. [IpaBuna Jlonurans. 17
MIOCTPOCHUE UX [Tpou3BoIHBIE BBICIIUX MOPSIAKOB.
rpaukoB BeimykiocTs rpaduka GyHKInu.

Huddepennman. MuBapuaHTHOCTH (HOPMBI
nepBoro auddepeHuana.

Tema 3 | ®ynkuuun [MpoctpanctBoR"™ . ®ynkimu 1 orodpaxenus, | Ocu.[1]
HECKOJIBKUX WX MPEAeIbl U HEMPEPHIBHOCTD. riasbl 13 u
IIEPEMEHHBIX U UX JuddeperurpyeMocTs GyHKIIMM MHOTHX 14. OcH.[4]
9KCTPEMYMBIL. NEPEMEHHBIX. YacTHBIE IPOU3BOIHBIE. pazaen 6

Huddepenunan. uBapuanTHOCTH (hOPMBI Hom.[1]
nepBoro auddepeHiuana. riaasbl 18 -
[IpouzBosaHas mo HanpasieHUIO. [ paareHT. 20

ITpon3BoIHBIE BBICIINUX MOPSIIKOB.
OKcTpeMyMbl QYHKIIUN HECKOJIbKUX
nepeMeHHbIX. HeoOxoaumble U JO0CTaTOuHbIE
YCIIOBHS CYLIECTBOBAHMSI SKCTPEMYyMaA.




Ne it Ha3Banue Tembl OcHOBHBbIE BONIPOCHI U MOJIOKEHUS, Jlureparypa
PacKpbIBAKOIINE COJePKAHUE TEMbI

Tema 4 | Heonpenenéuusliii [lepBoobOpasnas pyHkuus, HeomnpeneaéHubii | OcH.[1]
HHTErpall. uHTerpai. Tabnuna HeonpenenEHHbBIX IJIaBbl
OnpenenéHublii VMHTETPAJIOB U NPaBUjla UHTETPUPOBAHUS. 6,7,9,19.
HMHTETPAIL OCHOBHBIE METO/IbI UHTEIPUPOBAHUS. OcH.[4]
Heco6cTBeHHbIH [Toustue urypsl, ee meprl. MHTErpanbHble pasaeJibl
unterpai. Kparuele | cymmsbl. Onpenenennsiii uaterpai no gurype | 3,4,8
HHTETPabI. (ompenieneHHbIN HHTErpaj Mo OTPE3KY, Hom.[1]

JIBOMHOM MHTETpaj, KPUBOJIUHEUHBIN rJIaBbI
MHTErpajl IEPBOTO POJA, HOBEPXHOCTHBIN 23,24,
UHTETpaJI, TPOHHOU UHTETpall). 25,26,
HeoOxonumoe yciioBue HHTETPUPYEMOCTH 27,,28,
¢ynkuuu. CBolicTBa onpeaeaEHHOTO 29,31.
uHTerpaina. HTerpan ¢ nepeMeHHbIM 1
BepxHUM npenenoM. ®opmyna HeroToHa-

Jletionuna.. TlpunoskeHus onpeaenéHHOro

uHTerpana. HecoOcTBeHHBIN MHTETpall ¢
OEeCKOHEYHBIMU TIPEIeIaMU HHTETPUPOBAHUSI.
HecoOcTBeHHbIi UHTErpai oT
HEOTPAaHUYEHHBIX (PYHKIIHUA.

Tema 5 | UucnoBeie psijabl. UucnoBele  psIBbL. CX0oauMOCTh psna. | Ocn.[1]
@DyHKIMOHAIbHbIE Heob6xonnumoe yciaoBue cX0IMMOCTH. rjaBbl 15,
MOCJIeIOBAaTEILHOCTH | Psbl ¢ HeoTpunarenbHbIMH — ujieHamu. | 16,18,

U PSIbI [Tpuznaku cpaBHenus. [Ipusnak [lanambGepa. | OcH.[4]
IIpuznak Komm. MHTerpanpHbiii Ipu3HAK | pa3med S.
CXOJUMOCTH. 3HaKoNepeMEeHHbIE pansl. | Jom.[1]
[Tpusnak  JleitOnuna.  AOcontoTHas U | rjaBbl 33-
yCIIOBHAs CXOAMMOCTh psana. | 43
OyHKIMOHAIBHBIE IOCIEOBATEIbHOCTH U
PAIBL. Crenennsie PAIBL. Pannyc
CXOJUMOCTH, HHTEPBAJ CXOJIUMOCTH.
Pan  Teinopa. Pa3ioxkeHMss  OCHOBHBIX

AIIEMEHTApHBIX (PYHKIIHH.
Psan ®ypee.




Ne it Ha3Banue Tembl OcHOBHBbIE BONIPOCHI U MOJIOKEHUS, Jlureparypa
PACKpbIBaKOLIHE COIeP:KAHNE TeMbI
Tema 6 | Juddepennmansupie | Juddepenunanbupie ypaBHEHUS IEPBOTO OcH.|[5]
YpaBHEHUS. nopsiaka. CylecTBOBaHUE U €JMHCTBEHHOCTh | rJiaBbl 1-6.,
Pa3noctHbIe pemenus 3agaun Komm. YpaBHeHus ¢ OcHh.[6]
YpaBHEHUSA pa3AeIIAIOIKUMUCS IEPEMEHHBIMU, Hdomn.[4]

OJIHOPOJIHBIE, JINHCHHBIC, YPABHCHHE
bepHyiun. YpaBHeHUs NOPsAKA BBILIE
nepBoro. JInHelHble OAHOPOIHBIE

g depeHmaIbHble ypaBHeHHs. JInHeiHbIe
HeoaHOpOoAHbIC U depeHInaTbLHbIE
ypaBHEeHus. [IpUHIUI CyTIepHO3UITNH
perieHuil. YpaBHEHUS C TOCTOSHHBIMU

KO3 PHULIHEHTaAMH.

PaznoctHbIe ypaBHeHUS. OCHOBHBIE
OnpeJIeTICHUsI.

4. MatepuaJjibl TEKYyIIero KOHTPOJIsl YCIIEBAEMOCTH 00y4alOIIUXCs U
(poH1 OLIEHOYHBIX CPEACTB MPOMEKYTOYHOM ATTECTANMHU 10 AUCHUILINHE (MOAYJII0)

4.1. ®opMbl M MeTOAbI TEKYUIEr0 KOHTPOJS YCHEeBAEMOCTH OOyYalOUIUXCH H
NMPOMEKYTOYHOM aTTeCTAlUM.

4.1.1. B xoge peanuzauuu aucuumiudbl b1.5.03.01 MartemaTuyeckuii aHaau3
HCIOJIB3YIOTCS CJIeAYIOIHe METO/IbI TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH 00y4ar0LUXC:




lel npoeedenuu 3aHAMUIL JIeKUUOHHO020 muna.

Jlekiuu  COCTaBISIIOT OCHOBY TEOPETUYECKOro OOyueHuss U JIOJDKHBI  J1aBaTh
CUCTEeMATU3UPOBAHHBIC OCHOBBI (DAKTHYECKMX W HAyYHBIX 3HAHMA 1O JUCIUIUIMHE
«MaremaTH4eCKU aHAJIU3», PACKPBIBATh IPUMEHEHNE U3y4aeMblX MaTEMATUYECKUX MOHATHI U
METO/IOB B SKOHOMHKE, KOHLIEHTPUPOBATh BHUMAaHUE OOYy4aloIUXCs Ha HaubOosee CIOXKHBIX U
Y3JOBBIX BOIPOCAaX, CTUMYJIUPOBaTh MX AKTUBHYIO I[103HABAaTEIbHYIO JEATEIBHOCTh U
Croco0CcTBOBaTh (POPMHUPOBAHUIO TBOPYECKOTO MBIIUICHUS. DopMaMu TEKYIIET0 KOHTPOJIS
yCIIEBAEMOCTH Ha JICKIIMOHHBIX 3aHATHSX MOTYT CIY>KUTh: ONpOC (BBIOOPOYHBIN MK
(GpOHTANBHBIN), KOPOTKHE MUCHMEHHBIE PAa0OTHI MO OCHOBHBIM TOHSATHSM M ONPEICICHUSM, a
TaKKe IUCKYCCHU IO Hambojee BaKHBIM MPUKIATHBIM BorpocaM. [Iisi camMoCTOATenbHOM
MOJATOTOBKHA CTYICHTOB K JICKIUSAM [0 KaXJAOW TeMe IeiaecooOpa3HO BbIIABATh CIHCOK
BOIPOCOB M y4eOHOW NUTEpaTyphl A 03HAKOMUTEIBHOIO UYTEHHS U «IIOTPYKEHHUS» B TEMY
(cMCOK JUTEpaTyphl MO TeMaM C YKa3aHWEeM paslielioB W TJaB TPUBEIEH B TaOIHIle
«CoJnepkanue JUCHMIUIMHBDY). Ha Kaxayro TeMy NUCHUIUIMHBI MPOrpaMMOMl MpeayCMOTPEHO
OJIHO 3aHSTHE JICKIIMOHHOTO THUIIA.

IIpu npoeedenuu npakmuueckux 3aHAMUIL

ITo kaxmoil yueOHOI TeMe MPaKTHUECKUE 3aHATUS IPOBOJAATCS MOCIIE JIEKLIUHU C LEIbIO
3aKperyieHUs] TEOPETHMUECKOro MaTepuana; BbIpaOOTKM IMPAKTUYECKHMX YMEHMH U HaBBIKOB B
peLIeHUH 3a]lay; OBJIAJICHUS MaTeMaTHYEeCKUMHU METOJaMU M MHCTPYMEHTaMH;, MPUBUTHS
CTYZICHTaM HaBBIKOB CaMOCTOSATEIBHOTO TOWCKAa W aHaIM3a y4eOHOH MH(OpPMAaluu, HABHIKOB
UCCIICIOBaHUsL MoJIeJIell C y4eTOM HX CTPYKTYpbl M OLIEHKOH IpenesioB NPUMEHHMOCTH
MOJIy4YEHHBIX pE3yJbTaTOB; HCIOJIb30BaHUS OCHOBHBIX IIPUEMOB 00paboTkH
9KCHEPUMEHTAJIbHBIX JaHHBIX; YINOTPEOJCHUsS MaTEeMAaTUYECKON CHMBOJIMKHM JUISl BBIPAKCHUS
KOJIMYECTBEHHBIX M KAaueCTBEHHBIX COOTHOLIEHMM. Ha mnpakThuyeckux 3aHATHSIX KOHTPOJIb
OCYILECTBIISICTCSI KaK B Hayajie 3aHATHS (MPOBEpseTCs BBHINOJIHEHUE paHee 3aJaHHBIX IS
CaMOCTOSITEJIbHOTO BBINOJIHEHUSI B Yachl CaMOCTOSATEIbHOM PaOOThl 3aJaHMil), TaK U B KOHLE
3aHATHS JJIs IPOBEPKU YCBOCHMSI IPAKTUYECKUX METOOB, IPUEMOB U HaBbIKOB. Ha mocnenHem
MPAKTUYECKOM 3aHATUHU IO TEME 11eJIecO00pa3HO MPOBOIUTH MUCEMEHHBIE KOHTPOJIbHbBIE PA0OTHI
1o TeMe, paccuutanubie Ha 20-30 MUHYT.

Ilpu konmpone pe3y1bmamos camocmoamenbHoil padonbl CHyOeHmos:

CaMocTtosiTenbHast paboTa CTYACHTOB SIBISETCS COCTaBHOW YacThbio y4eOHON paboThHI U
UMEeT IENBbI0 3aKpeIICHHEe W YIIyOJICHWe TIOTYYCHHBIX 3HAHWHW W HABBIKOB, IIOUCK W
NpUOOpEeTEeHWEe HOBBIX 3HAHWW, B TOM YHCIE C HCIOJB30BAHHEM aBTOMATU3UPOBAHHBIX
0o0ydJaronmx KypcoB (CHCTEM), a TaKXe BBITIOJIHEHHE Y4YEOHBIX 3aJaHHil, TOJITOTOBKY K
MPEJICTOSIIUM 3aHATUSM U 3a4eTaM.

Pacripeniesiearie BpeMeHH IS CAaMOCTOSITEITBHOW PAaOOTHI CTYIEHTOB IO KAXKIOW TeMe
npuBoauTcs B pazaene «ConepkaHue U CTPYKTypa AUCHUILTHHBIY U3 pacueTa He MeHee 2 4acoB
CaMOCTOSITEIIEHOM pabOThl Ha KaXJI0€ JICKIIMOHHOE WJIM MPAKTHICCKOe 3aHATHE. 3aJlaHus s
CaMOCTOSITENIbHOM paboThl CTYACHTOB JOJDKHBI BKIIOYaTh paboTy ¢ WHGOPMAIMOHHBIMU
HUCTOYHUKAMH, a TaKXKe BBIMIOJIHEHUE MMCHMEHHBIX 3anaHuil. [IpoBepka MUCHMEHHBIX 3aJlaHUIN
MPOU3BOJIUTCS TMPEMNoJiaBaTeieM Ha MPAKTHYECKUX 3aHATHSAX, a MPOBEepKa TEOPETHUECKOMH
MOJITOTOBKA MOXET IPOM3BOJUTHCA KaK Ha JICKIHSIX, TaK W Ha TMPAKTHYECKUX 3aHATHSIX.
[ToaroroBka CTYIEHTOB K MHUCHbMEHHBIM KOHTPOIBHBIM (IIPOBEPOUYHBIM) pPabOTaM MO Kaxaoh
TEMe TaKXKe OCYIIECTBIISIETCS B YAaChl CAMOCTOSITEITLHON paOOTHI.

4.1.2. 3a4eT NPOBOAUTCH C MPUMEHEHHEM CJICAYIOIIHUX METOA0B (CPEACTB):
@opMON IIPOMEKYTOYHOTO KOHTPOJISI MOCJE W3YYEHUs AMCIUIUIMHBI SBISETCSA 3a4er.
JJ1s HOATOTOBKHM K 3a4eTy CTYJAEHTaM BbIJIAeTCs CIUCOK BOIPOCOB 110 BCEM M3YUEHHBIM TeMawM, a
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TaK)K€ CIHMCOK THUMOBBIX 3a1ad. J[o MpoBeneHHs YCTHOTO 3adera MPOBOJUTCS MHUChbMEHHAs
UTOTOBasi KOHTPOJIbHAS paboTa MO JUCUMIUIMHE, BKIIIOYAIOLIAs 3aJauyd MO BCEM H3YyYEHHBIM
TeMaM. Pe3ynabTaThl KOHTPOJIBHOM pabOThl M YCTHOTO OTBETAa CYMMHPYIOTCS, MOCiE 4ero (B
cllydae YCIHEIIHOTO IPOXOXKACHUS OOOMX ATallOB MPOMEXKYTOYHOTO KOHTPOJIS)  CTYACHTY
BBICTABIISIETCS OLICHKA «3aYTEHO».

4.2. MaTtepuaJjbl TeKylIero KOHTPOJIsl yCIeBaeMOCTH 00y4al0IIuXCs.
Tema Ne 1 «llpeden nocredosamenvrhocmu, npeden pyuxyuu. Henpepvienocmv gyuxyuy.

Ha u3yuenue tembl oTBOAMTCA | JIEKLMOHHOE 3aHsATHE (2 yaca), OJHO MPAKTHYECKOE
3ansTHE (2 yaca), 6 9aCOB CAMOCTOSITEIIBHON pabOTHI.
Bonpoce! Uit TOATOTOBKY CTYAECHTOB K JIEKIUOHHOMY 3aHATHIO 110 Teme Ne 1:
1. [Tonsatue ¢GyHKIMKM ONHOW HE3aBUCMMOW TMEpPEeMEHHOH, ee 00JacTH
olpesieNieHusl, MHOXecTBa 3HaueHuil. OCHOBHbIE 3J€MEHTapHble (QYHKIUU
(cTeneHHbIe, MOKa3aTeNbHBIE, JIOTapu(MUIecKre, TPUTOHOMETPUUYECKHE), UX
CBOWCTBA U IpaduKu.

2. [TonsTue npenena GyHKIUKA B TOYKE U HA OECKOHEYHOCTH. ApupMETHUECKHUE
cBoiicTBa mpenenoB. [lonarue GeckoHEYHO OOJBIION M OECKOHEYHO MaJIOH
BEJIMYMHBI. OJKBHBAJCHTHOCTh OECKOHEYHO Manbix. IlepBblii W BTOpOI
3aMeyaTelIbHbIE MTPEEIIb.

3. [TonsiTe HenpepbIBHOCTH (PYHKLIMK B TOUKE U HAa HHTepBasie. HenpeprIBHOCTh

aneMeHTapHbIX QyHKIMHA. Touku pa3pbiBa U UX KiIaccu(UKaus

Ha nexkmuum no teme Ne 1 oco0oe BHuUMaHME ClE€AyeT YAEIUTb IOHATHIO
(YHKLIMOHAJIBHON 3aBHUCUMOCTH, CBOMCTBAM U rpad)vkaM OCHOBHBIX 3J€MEHTapHBIX (DYHKIMIA,
T.K. OHU OYZyT HEOOXOAUMBI B JaJIbHEHUIIIEM IIPU U3yUYEHUU BCETO Kypca.

[lonsatue mnpexnena, Kak IpaBWIO, YCBAaWBAETCS  CIYILIATENSIMM C TPYIAOM, IIO3TOMY
HEOOXOJUMO OY€Hb MOJAPOOHO PACCMOTPETh CaMM  ONPEICNICHUsS NPENeNoB MU HX
TFEOMETPUUYECKYI0 HHTEPIPETALMI0, CONPOBOXAAs H3JI0KEHHE [OCTaTOYHBIM KOJINYECTBO
npuMmepoB. CTYAEHTHI JOJDKHBI YETKO MPEACTaBIIATh, YTO TAKOE HEONpEAENeHHOCTh, KaKOIro
BHJIa OHA OBIBAET M KaK PACKPBIBAETCS; YTO TaKOe OECKOHEYHO Majble U OECKOHEYHO OOJbIINe
BEJIMYMHBI W KakoBa CBS3b MEXKJIy HUMH; YICHUTb OCHOBHBIE CBOWMCTBA IIPEIENOB,
MCIIOJIb30BaHNE IKBUBAJCHTHBIX OECKOHEYHO MaJIbIX MpPH BBIYHMCIEHUU mpezaenoB. C Tpynom
CTYACHTaMM TaK)K€ yCBAaWBAETCS MOHITHE HEMPEPHIBHOCTH (DYHKIMH, €0 HaJ0 paccMaTpUBaTh
MaKCHMaJbHO TOAPOOHO, T.€. PACCMOTPETh BCE YCJIOBMSI HENPEPBHIBHOCTH M ClIydal HX
HapyIICHNUS.

Ha npaxtuyeckom 3anstuu mo teMe Ne 1 Ba)KHO Ha mpuMepax pa3o0paTh OCHOBHBIE
HOHATUS, onpereneHus, GopMyasl U TeopeMbl. [Ipu peleHMH NpakTHYECKUX 3a]ad Ba)XKHO
oOpailiaTe BHUMaHUE Ha TO, YTO MOHATHE «(QYHKIUSA» — 3TO BaXKHEWIIEe TIOHATHE B MaTEMaTHKeE,
B YACTHOCTH, B MAaTEMaTHYECKOM aHAIIU3E.

[Ipenensl ABNSAIOTCA Ba)KHBIM MHCTPYMEHTOM JUIsl HMCCE€NOBaHUS (YHKIUH, pelieHus
T depeHIMaIbHbIX U UHTErPAIbHBIX YPaBHEHUH U JIe)KaT B OCHOBE BCETO MaTEMaTUYeCKOIro
aHaimza. Kak npaBuiio, onpeieneHus Ipe/ena BbI3bIBAlOT 3aTPYJHEHUS , TI03TOMY JKEIaTeNIbHO
paccMOTpeTh 1-2 3a1auu Ha HAXOXKJIEHHUE Mpeesia NEPEMEHHON BEIMUYUHBI, MOJIb3YSACh TOJIBKO
onpezaenenueM. HeoOxoaumMo pemuTh Kak MOXHO OoJibllle 3a/1a4 Ha BBIYMCIIEHUE MPEAETIOB U

PacCKpbITUC HCOHpGI[CJICHHOCTCﬁ BHUa 0 n ®© . HCJICCOO6p3.3H0 JaCTb BPEMCHHU YACIIMTb

pEIIeHNI0 3aJady C HCIOJIb30BAHMEM TIEpBOIO M BTOPOTO 3aMeyaTesIbHBIX IPEENIOB.
HeobxomuMo moka3aTh Ha TMpUMepax, YTO 3aMedarelbHble TMpeAensl — Haubosee
pacnpocTpaHEHHbIE W 4YacTO HCIOJb3yeMble B 3afaudax npenenbl. HeoOXxoaumo HayduTh
«y3HaBaTb» B 3aj7lauax MEpPBBI U BTOPOU 3amMedaTelbHBIC MPEAeTbl, B KAKOM Obl BHJE OHU HU



11

ObuTH  3amucaHbl. HeoO0XomMMo Takke paccMOTPEeTh OECKOHEYHO Majble BEIUYHHBI H
MNPUMCHCHUC SKBUBAJICHTHOCTH 6CCKOHGLIHO MaJibIX WX H[OpPHU BbBIUYUCICHUU TPCICIOB.
HenpepbiBHOCTh (QYHKIIMM M KiIacCH(UKAIMIO TOYEK pa3pbiBa YAOOHO paccMaTpuBaTh C
MIPHUBJICYCHUEM OJHOCTOPOHHHX mpeaesioB. llemecoobpa3HO cXxeMaTHYeCKH CTPOUTH TpaduKu
UCCIIEYeMbIX (DYHKIIMI B OKPECTHOCTSIX TOYEK Pa3phIBA.

Tecmoeuwie 3a0anus no meme Ne 1.

1. Haiimute ob6nacTh onpeeneHus GyHKIMHA U BBIOEPUTE MPABUIIHHBIA OTBET

1
y = ———+COSX.

wnN e
w N

3
l 2—X
3. Hait ene m_——,
WTH npenen GQyHKIUU xor0 3 — 2%3
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1
1. 5
2
2. 5
3.-5
2
jim X~ 10
4. Haiimute npeaen GyHKIUU xod X — 4
1.8
2.-8
3.4
) jim 20
5. Haiinure npenen GyHKIUU Y0 X
l.oo
2.10
3.0
. x-14
lim
6. Haitzure npenen pynkuun 20 X+ 7
1. -2
2. 2
3. -14

Konmponvnaa paboma no meme Ne 1.

Breraucnuts npeaciibl:

2 . [ Ix+4
_ ) x+2
3, jm 1C0810X 4.lim(1+3x) «
x—0 e 1 x—0

Haiitu u xnaccuguuupoBaTh TOUKH pa3pbiBa rpaduka GyHKIUU

,ecauX <5:
Yy=yx-2
X —3,ecmuXx >b.

Tema Ne 2 «llpouzeoonasn u ouggepenyuan. Ocrnosnvle meopemuvl ouggepenyuaibiozo
ucuucnenus. Mccnedosanue ceouicme yHKyuil u NOCMpoenue ux epagpurosy.

Ha u3ydenue Tembl OTBOJUTCS OJHO JIEKLMOHHOE 3aHsATHE (2 yaca). [[Ba mpakTH4ecKux
3aHATUSA (4 yaca) U § YacOB CAaMOCTOSITENIbHON MOJATOTOBKHU CTY/IEHTOB.

Bonpocs! u1st TOATOTOBKH CTYAEHTOB K JIEKIIMOHHOMY 3aHATHIO 110 Teme Ne 2:
1. [lonsiTHe nDPOM3BOAHON, €€ TEOMETPUYECKHMM W MEXAHUYECKUH CMBICI,
npaBuia auddepeHunpoBaHus, NPOU3BOAHBIE OCHOBHBIX 3JEMEHTapHBIX

GbyHKIUH.
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2. [lonssTHe MOHOTOHHO BO3pacTarOllei W MOHOTOHHO YyOBIBalOIIEH Ha
uHTepBasie (QyHKIMU (CBA3H C TMPOU3BOMHON), OSKCTpeMyMa (QYHKITHH.
HeoOxomuMoe ycnoBue JKcTpemMyMa (QyHKIUHU. JlocTaTO4HBIE —YCIIOBHS
SKCTpeMyMa (QyHKIUH.

3. [Tonstue muddepennmana QyHKIUU, €ro CBI3b C MpHUpAIICHUEM (YHKIUH.
CBO#CTBO MHBApUAHTHOCTH (POPMBI ITepBoro auddepeHmnuana.
4. OcHoBHBIE TeopeMbl TU(PPEPEHIINATHLHOIO HCYHCICHUsT — TeopeMbl Depma,
Pomns, Jlarpamka wu Komm. IlpaBuno Jlonurans it  pacKpbITUsA
[0 [0
HeoIpeaesieHHoCTeH | — || — |-
0]] o
S. [TonATHEe BBINYKIOCTH HAa WHTEpBaie Tpaduka QyHKuuu. Touku mepernda

rpapuka ¢yHkuuu. [IpomsBopHas BTOPOro mMopsika U €€ NMPUMEHEHHE UL
uccie1oBaHust (PYHKIIMH Ha BBITYKJIOCTh-BOTHYTOCTh, TOUKH MEperuoa.

6. Acumnrorsl. Cxema IMOJIHOTO HCCIENOBaHUS (YHKIHMU U TIOCTPOCHUS ee

rpaduka.

Ha nekuun n3nararorcsi OCHOBHbIE HOHATHS AU(D(EepeHInaIBHOT0 UCUUCICHUS (TIOHATHE
NPOM3BOJHOW, OCHOBHBIE TmpaBwia AuddepeHnupoBanus, auGQepeHnranr u  ero
ucronb3oBaHue). JIeKIMio MOXKHO 4YHTaTh, ONUPAsACh Ha ILIKOJBHYIO mporpammy. boiee
MOJPOOHO CIIEyeT paccMOTpeTh MoHsATHE auddepeHinana QyHKIMH, €ro CBOMCTBA, CBS3b
HENPEPHIBHOCTH ¢ JU(PHEepeHIIMPYEMOCThIO U IpUiiokeHneM auddepennnana B npuOIMKeHHbIX
BeIUUCIeHMsIX. Cremyer MoIpoOHO PAacCMOTPETh OCHOBHBIE TeOpeMbl Iu((depeHIInaTEHOTO
HCUHUCIIEHUS] BMECTE C UX T€OMETPHUECKON HHTEepIpeTaluen.

Heo0GxoanMo paccMOTpeTh OCHOBHBIE METOIBI HCCIENOBAHUS (QYHKIUH C MOMOIIBIO
IPOM3BOJHBIX (MCCIEIOBAHUE HA MOHOTOHHOCTb, 3KCTPEMYMBI, BBINYKJIOCTb, BOTHYTOCTb U
TOYKH Tlepernoda), a Takke HaX0KJICHHE aCUMIITOT U CXeMY ITOJIHOTO UCCIIeIoBaHus PyHKIUHU. B
00s3aTEIbHOM ~MOpPSAIKE PACCMATPUBAIOTCS  BOMNPOCH  MPUMEHEHHUs Ju(depeHIHaIbHOro
MCUUCIICHUS] B SKOHOMUKE (IIpeesbHbIe BEIMYUHBI, DIACTUYHOCTh (PYHKIMH U T.1.). Marepuan
Ba)XEH B MPAKTUYECKOM OTHOIIECHUH.

Ha mpaktuueckux 3aHarusix mo teme Ne 2 3amaum Ha auddepeHuupoBanne (yHKIIHNA
nenecooOpa3Ho mpeasarath OJOKaMu, BKIIIOYas B KaXAbli OJIOK 3a7auu Ha OAHY U3 (hopMyn
middepeHnmpoBanuss. B Haganme mMEpBOro MPAKTHYECKOTO  3aHATHS MOXHO MPOBECTH
HEOOJIBIIYI0 «IETYyYKy» Ha 3HaHME OCHOBHBIX MpPaBUI JU(PQPepeHIUPOBAaHUS U TAOIUYHBIX
NPOM3BOJHBIX. Ba)KHO JT0OMBATHCS YETKOTO YCBOGHHS pasiuyus Mexnay auddepeHnnanom u
npupameHieM (YHKIMM W yMEHHUS IOKa3blBaTh 3TO IpadUyeckd B KOHKPETHBIX 3ajjayax.
[Tpumenenue nuddepeHnaIbHOI0 UCYUCIEHUSI K HCCIEJOBAHUI0 (PYHKIMA M TOCTPOEHUIO
rpauKOB MOKHO JIEMOHCTPUPOBATh HA MPUKJIAIHBIX SKOHOMUYECKUX 3a/1auax.

Konmponvnas paboma no meme Ne 2

Haiiti npon3BoaHbIe NaHHBIX (YHKITHI:

1. y=2tgx* + x>

2. y=(x-3xf.
3. y=3-3(3-2x).
arctg3x
4. ==

5. y=x-In*x
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Brerauncauts mpeaciibl C UCITIOJIB30BAHUEM ITpaBUJIa Jlonnrans

X —
1) fim &1
x—0 8N 2%

2) fim YitX

x—>-13/1+ x

3) lim ctgx-In (x+ ex)
x—0

UccnenoBats (yHKIMIO (HaWTH 00JAcTh OMpeAeNieHUs, HAaWTH U KiacCU(UIUPOBATH
TOYKU pa3pbiBa, HAUTH aCUMMTOTHI, UCCIENOBATh (DYHKIIMIO HA MOHOTOHHOCTH U OKCTPEMYMBI,
UCCIeoBaTh (PYHKIMIO Ha  BBIITYKJIOCTb-BOTHYTOCTb, IEPEruObl, OMNPEACNUTh TOYKHU
nepeceueHus ¢ KOOPAWHATHBIMH OCSIMU) M TIOCTPOUTH €€ rpaduk.

Haiitu 06weM mpoussozactea Q, mpu KOTOPOM NPHUOBLIbL JOCTUTAET MAaKCHMyMa, €CIIH
noxon R u usnepskku C onpenensrores CieayomumMu GopMyIaMHu:

R(Q) =-242Q +Q%,

C(Q)=26Q* - 238.

Tema N 3 « DyHKyuu HECKOTLKUX NEPEMEHHBIX U UX IKCIMPEMYMBLY.

Ha wusyuenme tembl Ne 3 oTBOIMTCS OAHO JIEKIMOHHOE 3aHATHE (2 dYaca), OJHO
npakTHyeckoe (2 yaca) 1 6 4aCOB CaMOCTOSITEIBHON PabOTHI.
BOHpOCI)I AJI MOATOTOBKH CTYACHTOB K JICKIMOHHOMY 3aHATUIO 11O TCME Ne 3:

1. [loHATHe (QYHKUMU HECKOIBKHX IEPEMEHHBIX, 00JacTb OmpeAeeHue
(GYHKINN HECKOJIBKHMX TIEPEMEHHBIX.

2. IIpenen  ¢GyHKIMHM  HECKOJBKMX  ImepeMeHHbIX. [loHATme  yacTHOM
MPOU3BOAHOMN

3. Huddepennunan. MTaBapuanTHOCTH (hOpMBI IEpBOTO U depeHImana.

4, OKCTpeMyMbl (DYHKIIMM HECKOJbKUX TiepeMeHHBIX. HeoOxomumbie u

JIOCTATOYHBIE YCIOBUS CYIIIECTBOBAHUS SKCTPEMYMaA.

Jlexiust mpemoiaraeT U3JI0KEHWE OCHOB TEOPHHM (PYHKIIMM HECKOJBKUX IMEPEMEHHBIX
(mpenen U HEMPEPBHIBHOCTH, IOHATHE YaCTHBIX MPOU3BOAHBIX U JUd(hepeHIInanoB, MPOU3BOIHbIE
CIIOKHOW W HESIBHO 33JIaHHOW (DYHKIIMH, TIPOU3BOIHBIC BBICIINX IMOPSIKOB, MCCIEIOBaHNE Ha
skcTpemyMbl). CreayeT MoOUThCS TBEPAOTO MOHUMAHHUS TOTO, YTO YacTHAs MPOU3BOJHAS
BBIYHCIISCTCS IO TE€M JK€ TIPaBHJIaM, YTO U OOBIYHAsS MPOU3BOJIHAS, CPOPMUPOBATE Y CTYACHTOB
YeTKOe TPEJCTAaBIICHUs, KaKas MepeMeHHas MeHseTcs, a Kakue — ¢ukcupyrorcs. Heodxoammo
MPUBECTH JIOCTATOYHOE KOJUYECTBO IMPUMEPOB, B TOM YHCJIEC NTPHUKIAJHOTO XapakTepa H
HPKOHOMUYECKOW  HampaBlieHHocTH. llemecooOpa3Ho  mMoka3aTh MPUMEHEHHME  YaCTHBIX
MIPOU3BOIHBIX B METOJIe HAMMEHBIIINX KBAIPATOB, IMUPOKO UCIOIB3YEMOM B SKOHOMETPHUSCKHUX
UCCIeOBaHMsIX. YacTh JIEKIIMHM TOCBAIIEHA OCHOBaM TeOpUHM IOy (IPOU3BOJHAS TIO
HAIPABJICHUIO, TPAMCHT). 371eCh IIeJIeCO00Pa3HO MPUBECTH MPUMEPHI KOHKPETHBIX CKAJSIPHBIX U
BEKTOPHBIX MOJIEH, PACCMOTPETh MPUIIOKEHHS TPaJUeHTa B YUCICHHBIX METOJaX (TpaJueHTHBIN
METOJ).

Ha mpakTudeckoe 3aHSITUHM HY)KHO Ha MpUMepax oTpaboTaTh cO CTyJEHTaMH OCHOBHBIC
oTpesieNieHus, TaHHBIC Ha JISKIMH: OTpeelieHne QYHKINN IBYX HE3aBHCHUMBIX MIEPEMEHHBIX, €€
CHUMBOJIMYECKOE 0003HAUE€HHE, TEeOMETpPUUYECKOe H300pakeHue; ompeneneHue o01acTu
ornpeseNieHus (MU 00JIACTH CYIIECTBOBAHMUS) (DYHKIHH JIBYX TEPEMEHHBIX, €€ T€OMETPUUICCKOE
uzo0pakenue. OOmacth ompenenenus (ynkmun z=f(X,y) B oOmeM ciaydae MOXeT ObITh
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JOCTaTOYHO CIIOKHOW. JI0CTaTOYHO OTpaHUYUTHCS Ha 3aHSATHH PEUICHHEM TOJBKO TaKHMX 3aad,
Korja 3Ta o0JacTh - KOHEYHas WM OeCKOHEYHAsl YacTh MJIOCKOCTH, OTPAaHUYCHHAS OJHOUN WU
HECKOJIbKUMH HENPEphIBHBIMU JIMHUSIMH. B Tiporiecce perieHus 3agad oOpaTUTh BHUMaHHE Ha
T0, uTo nupdepeHmpoBanue GyHKINH HECKOIBKUX MEPEMEHHBIX HE TPeOyeT HUKAKUX HOBBIX
npaBwi. M3 ompeneneHuss 4acTHBIX IMPOW3BOAHBIX CIEAYET, YTO NpaBWiIa WX HAXOXKICHUS
COBMaJal0T C mpaBwiaMu auddepeHiupoBanus (YHKIHH OJHON HE3aBHCUMOU IEPEeMEHHOM,
TOJILKO TPeOyeTCsl KaXK/IbIi pa3 MOMHHUTH, 110 KaKOW NMEPEMEHHO uiercs npousBoaHas. Ciexyer
nokasarb Ha TNpUMepax, 4YTO Olepanus COCTaBieHUs moinHoro auddepeHunumana
muddepeHpyeMoli  GYHKIMU CBOJUTCS K HAXOXKICHHUIO €€ YaCTHBIX IPOM3BOIHBIX.
HeobxomuMo mMpoJeMOHCTPUPOBATh HA MPHKIATHBIX 3a7adaX, 4YTO TIOHSATHE TOJHOTO
muddepeHimana uMeeT O0NBIIOe 3HAYEHUE B TCOPHH NPUOJMKEHHBIX BblUMcieHuil. Cremyer
Ha TpUMepax MOBTOPUTH OIMPEIEICHHs] MAKCUMYyMa U MUHUMYyMa (DYHKIUU 2-X TIEPEMEHHBIX U
(GOpPMYITHPOBKH TEOpEM, JAIONINX HEOOXOAUMBIC U JOCTATOYHBIC YCIOBHs 3KcTpemyMma. [locie
ITHX TEOPEM MOXHO YCTHO C(HOPMYIHMPOBATH IO ITYHKTAM MPABHIO (JITOPUTM) HAXOXKICHUS
TOYEK OSKCTpeMyMa (YHKIMU 2-X HE3aBHCHMBIX IEpEeMEHHbIX. TakKe HYKHO TOKa3aTh Ha
MPAKTUYECKUX 3aJa4ax, 4YTo, KaKk W B ciaydae (QYHKIUH OJHOW TEPEMEHHOW, TEOpHs
JKCTPEMYMOB SIBJISICTCS OJHUM W3 HauOojee MNPUKIATHBIX pasienoB auddepeHnnaibHoro
UCYHCITICHUS (YHKITMM HECKOJBKHX MEPEMEHHBIX (HampuMep, B 3a7adax TCOPHH ONTUMU3AINHY,
TEOPHH YIPABIICHUS, MATEMAaTUYECKON SKOHOMUKE H T.JI.).

Konmponvnaa paboma no meme Ne 3.

Haiitu obnacte onpeneneHus: GyHKIINH:

z=J4-x" -y’

HaiiTu yacTHBIE IPOU3BOHBIE TIEPBOTO TOPSIKA ISl 3a1aHHOM QYHKIUK
3
z= (5x2y— y® +7)

Haiitn K05 UIMEHTHI 1aCTHYHOCTH 110 X ¥ 110 Y GyHKIMU Z= X’ B Touke (2;3).

HccnenoBarh Ha SKCTpEMYMBbI (PYHKIINIO Z = x3 +3xy? —15x —12y.

Tema Ne 4 «Heonpedenennviii unmeepan. Onpedenénnviii unmezepan. Hecobcmeennuiii
unmezpan. Kpammuvie unmezpanuvi».

Ha uzydenune tembl Ne 4 0TBOIUTCS OJJHO NEKIIMOHHOE 3aHATHE (2 Yaca), 2 MPaKTHIECKUX
3aHsATUA (4 yaca) u 10 4acoB caMOCTOSTENHLHON pabOTHI.

Bomnpock! 1t TOTOTOBKH CTYJICHTOB K JIEKIIMOHHOMY 3aHSTHIO TT0 TemMe Ne 4:

1. [TonsTe nmepBoOOpa3zHON (PyHKIMH, HEONpEAEICHHOro uHTerpana. Tabnuna
HEOIpeIeIEHHBIX HHTETPAJIOB OCHOBHBIX AJIEMEHTAPHBIX ()YHKITHIA.

2. Cxema mOCTpOeHMs OIpeaesieHHoro uHrerpana. I[loHAaTne wHHTErpasbHON

CYMMBI, ONpEAEIEHHOr0 MHTerpasa mo oTpe3ky. CBOICTBa ONpeneeHHBIX

UHTETPaJoB.

®opmyna Herotona-JleitOHuma.

4. [TonsTue HECOOCTBEHHOrO MHTErpaisa ¢ OCECKOHEUYHBIMHU Ipe/ielaMu
uHTerpupoBanus. [loHsITHE HECOOCTBEHHOTO MHTErpaia OT HEOTPaHUICHHOU
byHKINN.

Jlekumst mpennoaraeT M3JI0KEHHE BAXHEWITNX MOHATHH WHTErPAIbHOTO WCYHCICHUS:
NepBOOOPA3HOI U HEOIPEeIEHHOTO UHTETpasia, a Tak’Ke OCHOBHBIX METOZOB MHTEIPUPOBAHUS
(HemocpeICTBEHHOE HMHTETPUPOBAHUE, METOJA 3aMEHbI TEPEMEHHOW; WHTErPUPOBAHUE 10
YacTsM) U OCHOBHBIX KJIACCOB MHTETrpHpyeMbIx (yHkimii . Cienyer oco60 Moa4epKHyTh, YTO, B
OTIMYHUE OT MpaBwi AudQepeHInpoBaHus, IPaBUIIa HHTETPHPOBAHNUS TAIIEKO HE TaK OYEBHUIHEI,

.
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a I HAXOXIEHUS HEONpEJENICHHbIX HMHTErpajoB TpeOyeTcsl OMpeleleHHbIH  OIBIT,
HAaCTOMYMBOCTb U TepreHue. YacTb JEKUMHM OTBOAUTCS JUIsl IOCTPOEHUS OIpPENEIEHHOIO
MHTETpajla Ha OCHOBE 3aJauyd O IUIOIIAAU KpHBOJMHEHHOW Tpameuuu. Crenyer oOpaTUTh
BHUMAaHUE CTYJCHTOB Ha TECHYIO CBS3b OIPEICICHHOIO U HEOIPENEICHHOIO HHTETPaJIoB,
BBIpaKEeHHYI0 (opMynoii HeroTona-JleliOnuma. OOmas cxemMa IOCTPOEHHUS OIpeaelIeHHBIX
MHTETPAJIOB MPEAIOJaraeT HM3J0KEHUE OCHOBHBIX CBEACHMM O PHMaHOBBIX MHTErpagax Io
durype (MHTErpanbpl MO OTPE3KYy, KpaTHbIE, KPUBOJIMHEWHBIE U MOBEPXHOCTHBIC HHTErPAbl).
Crnenyer 0co00 MOMYEPKHYTH OOMIHOCTH AITOPUTMA IOCTPOCHUS HHTETPAIBHOM CYMMBI U
ONpEeNIEHHOr0 MHTErpaja, a TakKe  CBONCTB OINpeAeNieHHBIX HHTerpaioB. JlocrarouHo
paccMOTpeTb CBOWMCTBA OIpPECIICHHBIX WHTETpajoB Mo (Urype Ha NpUMEpe OJHOTO BHIA
MHTETPAJIOB, OCTAJbHbIE JI0KA3bIBAIOTCA AHAJIOTMYHO, MPH 3TOM CYIIECTBEHHO AIKOHOMHUTCS
BpeMs JieKiuu. HeoOXoaumo paccMOTpeTb 3KOHOMUYECKHE TPHIIOKEHHS OIpPeaeIEHHOTO
uHTerpana. [Ipu u3noskeHuu TEOpuu HECOOCTBEHHBIX HMHTErPaloB HEOOXOAUMO OTMETUTh HX
NPUMEHEHHE B TEOPUHU BEPOSATHOCTEH JIIst pabOThI ¢ HENPEPHIBHBIMH CITy4allHBIMU BEJIMYMHAMHU.

Ha npakTuueckux 3aHATUSX BaXKHO Ha MpUMEpax pa3odpaTh TEOPETHUECKYHO YacThb,
BCIIOMHUTH OIpE/EICHNUE MEePBOOOPa3HON, HEONPENEICHHOr0 MHTErpaia, yAeIuTh BHUMaHHE
MPAKTUYECKOMY PELICHHIO 3a/1ad Ha OTpaOOTKy TaOJIMIIbI MHTErpaioB, Ha MPUMEHEHUE METO/Ia
3aMeHbl (IIOJICTAHOBKM) M METOJla MHTETPUPOBAHMS MO YACTSAM, a TAKXKE PEUIUTh HECKOJIBKO
3aJa4y Ha HHTEIPUPOBAHUE OTIENbHBIX KiIaccoB (GYHKIUN (palMoHaIbHBIX JApoOeH,
UPPAIMOHATBHBIX (YHKIUH, TpUroHOMeTpuuecknx (GyHkiui). [IpakTudyeckoe 3aHITHE 10
OTpe/ieieHHBIM HHTErpajaM MpeArnoiaraeT pelieHre OJHONW WIM HECKOJbKUX MPHUKIAJHBIX
3amad  (BBIYMCICHHME IuTomaaed, oObemoB). lLlemecooOpa3sHo pa3oOpaTh Ha mpuMepax
orpezieNieHue HECOOCTBEHHBIX MHTErPAioB ¢ OECKOHEYHBIMU MpefesiaMu, MPOJAEMOHCTPUPOBATh
B IIPOLIECCE DPELIEHUs 33Jay NeOMETPUYECKHI CMBICI HECOOCTBEHHOIO MHTErpajia M PEIINUTh
HECKOJIBKO 3a]1a4 Ha UCCIIEI0OBAaHUE CXOJIMMOCTH HECOOCTBEHHBIX MHTEIPAJIOB ¢ OECKOHEYHBIMU
npenenamu. Hanbosee moAroTOBICHHBIM CTYIEHTaM MOXHO MPEIUIOKHUTH 33/1a49H TOBBIIIEHHON
TPYOHOCTHU (3a/1a4¥l OJIMMIIMATHOTO Xapakrepa). [Ipu BBIYMCIEHUN UHTETPajoB OT (QYHKIUHU C
OCCKOHEYHBIMU Pa3phIBAMU HY)KHO OOpaTUTh BHUMAHHE CTYJIECHTOB, YTO IO «BHEIIHEMY BUIY»
OHM OYEHb MMOXO0XKH Ha OMpeJesieHHble UHTerpaibl. Ecu cnyTaTh HeCOOCTBEHHBIN MHTErpall OT
pa3pbIBHOM (YHKIIUU C ONPEACIICHHBIM U BRIUYUCIUTE ero 1o ¢opmysne Herorona-Jleitonuia, To
3TO MOXKET NPHUBECTH K TMOJIYYEHHMIO HEBEpHOTo pe3yibTara. Jlamee pemuTh 3aadyud Ha
BBIUMCJICHHE HeCOOCTBEHHBIX HHTETPAIIOB OT PAa3pPhIBHBIX (YHKITHH.

Tecmoewie 3a0anus no meme Ne 4.

1. Haiijiute HeONpe/IeIEHHbII HHTErpa I(XS +e" + l)dX :
X
1. ry +e” +x+C

6
X X
2 —+e"+C
6
3. 5x*+e*+C
+1

3
2. BeiuncnuTte onpeneneHHbli HHTerpal _[x dx
-1
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Koumponvnasa paooma no meme Ne 4

HaI>'I,I[I/ITe HEOIPEIACIICHHBIC HUHTCIPAJIBL:

3dx
V| 2%
2) [ 2tgxdx

3dx
3) [———=
) J\/x2+8_

IIpuMeHss MoAXOIAILYIO IIOJICTAHOBKY, HAUUTE UHTErPall:

VX
Jx

dx

HaﬁI[HTC MHTCrpalibl MCTOAOM MHTCITPUPOBAHMA 110 YaCTAM:

1). Ix -27%dx
2). j(l— 3x)cos 2xdx

Breraucnute miomanb (bHprLI, OFpaHquHHOﬁ JIMHUAMMUN:

y=x’,y=8,x=0

Jlana dynkums npenenbaex u3nepskek MC = 3% -48q+202 0<q<20.

Haiitn ¢yHkuuio u3gepkek W BBIYMCIHTH H3JEPKKU B Ciydae mpou3BojactBa 10 enuHUI
TOBapa, €CJIM MU3BECTHO, YTO H3JEP>KKH IIPOM3BOJCTBA NEPBOM €IMHUIBI TOBapa cocrtaBuiau 50

pyo.

Tema Ne 5 «Hucnosvie paovl, QyHKYyUOHAIbHBIE NOCI€008AMENbHOCMU U PAOLLY.

Ha uzydenune tembl Ne 5 0TBOIUTCS OJJHO JIEKIIMOHHOE 3aHATHE (2 Yaca), 2 MpaKTHYECKUX
3aHATUSA (4 yaca) 1 6 YaCOB CaMOCTOSTENILHOW PabOTHI CTYJCHTOB.
Bonpocs! 1t TOATOTOBKH CTY/AEHTOB K JEKIIMOHHOMY 3aHATHIO 110 Teme Ne 5:
1. IlonsaTe moOcCENOBAaTENBHOCTH, psga. Yuciosele psansl. Cxopsdumuecs u
pacxoasmuecs psaasl. CyMMa cXOA1Ierocs psaa. 3HaKOIMOJIOKUTEIbHBIE PSAIbI
U TPU3HAKK CXOOUMOCTH. 3HAKONEPEMEHHBIE psAbl W MPU3HAKA HX

CXOIAUMOCTH.

2. OyHkuMoHanbHble psaasl.  CreneHHsle  psapl.  VHTEpBal  CXOAMMOCTH.
Pasnoxxenue anemenTapHbIX GyHKIUN B psbl Teinopa u Makiopena.

3. ITonsatue psaga Oypse.

Ha nexuuu u3naraiorcss OCHOBBI TEOPHM YMCIOBBIX U (DYHKIIMOHAJIBHBIX PSI0B (MOHATHE
YHUCIIOBOTO Psia, CXOMSIIErocs psaa, pacxXonAsIlerocss psaa, HeOOXOIWMBIM U JOCTAaTOYHBIE
NPU3HAKU CXOJUMOCTH, MOHATHE (PYHKIIMOHAIBHOTO psifia M €ro YaCTHBIX CIy4yaeB — CTEIIEHHBIX
pSAIOB M TPUTOHOMETpUYecKHX psagoB). Crienyer oOpaTuTh BHUMaHHE CTYACHTOB Ha
YHHUBEPCATbHOCTh HEOOXOAMMOIO TMpHU3HAKA CXOAUMOCTH M NPUHLUMIHUAIBHBIE pa3inuus
JIOCTAaTOYHBIX TPHU3HAKOB JJISi 3HAKOMOCTOSIHHBIX M 3HAKONEpPEeMEHHBIX (B TOM 4HCIE,
3HaKouepenyomuxcs) panoB. Ilpu paccmorpeHun pasnokeHust QyHKIUN B CTENEHHBIE PSIbI
Teiinopa (umm MaknopeHa) 0co00 HOJYEPKHYTH HEOOXOAMMOCTb PACCMOTPEHUS YCIOBUN
CXOJMMOCTH psiia K 33JaHHOM (QYHKIMHM, a TakKe MPHUKJIaJHOE 3HAUY€HHWE TeMbl (B TEOpUU
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NpUOIMKEHHBIX ~ BBIYMCIICHHH, TEOPHHM  BOJIHOBBIX IIPOLIECCOB, NPH  PELICHUH
i depeHranbHbIX YypaBHEHUH).

Ha MPAKTUYCCKUX 3aHATHAX H€O6XOI[I/IMO YACIIUTDb 0OJIBIIIOE BHUMAHUE TCOpHHU.
HeoGxonumo  paccMoTpeTh Ha — IpuMmepax pa3iuuyHble  NPU3HAKH  CXOJUMOCTH
3HAKOIOJIOKHUTENbHBIX YHMCIOBBIX PSOB (HEOOXOAMMBIM NpPHU3HAK CXOJUMOCTH, IIPU3HAK
JanamOepa, NpU3HaKu CpaBHEHUs, paJuKalbHbIA npusHak Komwu) u pemmnTts 1mo oxHOW — ABe
3a/la4yl Ha MCCJIEI0BAaHUE CXOAMMOCTH YMCIOBOIO psifia KaKIbIM Npu3HakoM. PaccMoTpeTh B
npolecce pelieHus 3a1a4 npusHak JIeHOHUIa CXOQMMOCTH 3HAKOIEPEMEHHOTO Psijia, MOHSTHE
YCIIOBHOM M aOCONIOTHOM cxoauMocTu psiaa. Heobxoaumo npoaeMoHCTpHpOBaTh Ha puMepax,
YTO CTENEHHBIE PSbl 3aHUMAIOT 0c000€ MECTO B TEOPUU (PYHKIIMOHAIBHBIX PSIIOB B CBSA3M C UX
IHUPOKHUM MPUMCHCHHUEM B HNPHUKIAAHBIX AWUCHUILIMHAX. 3KCHepI/IMeHTaJILHLIC JaHHBIC 4YacCTO
BBIPA)KAIOTCS ITOCPEACTBOM MHOTOWIEHOB MM OECKOHEUHBIX CTENEHHBIX psaoB. HeoOxoaumo
IMMOoKa3aThb Ha IMPUMCEpax, 4TO OUYCHb Ba’)KHO YMCHHC paCKJIaJIbIBaATh q)yHKLII/II/I B CTCIICHHLBIC PAIbI,
T.K. CTETIEHHBIE Psi/Ibl 3aHUMAIOT 0c000€ MECTO B TEOPUU (DYHKIIMOHAIBHBIX PSIIOB B CBSA3M C UX
HUPOKHUM IMPUMCHCHHUEM B IPUKIIAAHBIX AUCHUILIIMHAX. KpOMe TOro, CTCIICHHLIC PAJIbI IIUPOKO
UCMONB3YIOTCS B HIPUOJIMKEHHBIX BbIYMCICHUX. Ilpm oTpaboTke yueOHBIX BONPOCOB
HE00X0IMMO B TIpOIlecce PEemIeHHs 3a7ad BCIIOMHHTD MpaBmiia JudepeHnpoBanus GyHKIHA,
TaK KakK BbIYUCICHHE KO (UIIMEHTOB CTENIEHHbIX psAaoB Teinopa n MakjaopeHa OCHOBaHbI Ha
maddepenmpoBannn  GyHkmuid. IlenecooOpa3Ho mpeiarath CTYAEHTaM Ul Pa3lIOKCHUS B
CTENEHHbIE Psiibl (YHKUMU Pa3iMYHbIX BUJOB. Teopus CTENEHHBIX PAJOB MMEET JOBOJBHO
obmmpHoe npuMeHerrne. OHa MO3BOISET N3ydaTh CBOWCTBA (DYHKIIMU, UCTIONB3YS Psill, KOTOPBIH
e¢ npexcrasisgeT. Pa3noxxenue GyHKUUU B CTENIEHHON Psii BO MHOTUX ClIy4asx AaéT yIOOHbBIN
Croco0 BBIUMCIIEHMS 3HAYeHUM AaHHOM (QyHKuuu. CTeneHHbIE pAAbl YAaCTO MPUMEHSIOT MpU
BBIUUCIICHUM HMHTEIPAJIOB, HE BBIPAKAIOUIMXCS dYepe3 3neMeHTapHble (yHKkiuu. CreneHHble
pPSAABI IIMPOKO TPHMEHSIOTCS TPHU PEIICHUH pPA3TUYHBIX Ju(QepeHInanbHbIX YypaBHEHHH,
0COOEHHO NPUKJIAJHOrO Xxapakrepa. Ha mpakTuueckux 3aHATUSX HEO0O0XOAUMO PacCMOTPETh
METOABl TPUOJMKCHHBIX BBIYMCICHUN 3HAYCHWH PA3IMYHbIX (YHKIMA W ONPEIEICHHBIX
UHTETPaJOB C MOMOUIbIO PSJIOB, PEIINTh HECKOJBKO 3373y Ha NPUOJIMKEHHOE BBIYMCIIEHUE
3HAYECHUS (GyHKIUM, BBIYUCIEHUE «HEOEpYIIMXCS» HWHTETPAJIOB C IOMOIIBIO  PSJIOB.
HeoOxonuMo nobuBatbcst  BBIPAOOTKHM y CTYAEHTOB YCTOMUMBBIX HABBIKOB IPUMEHEHUs
CTETIEHHBIX PSAJAOB B NPUOJMKEHHBIX BBIYMCICHUSAX, TaK KaK 3TH HAaBBIKM HMMEIOT OoJbLIOe
S3HAYCHHUEC Ui YCIICIHIHOI'O BBIIMOJHCHUA CTYACHTAMHU PA3JIMYHBIX HAYUYHO — HCCIICA0BATCIBCKUX
pabor. Ha 3aHATHAX 1enecooOpa3Ho yaenuTb BHUMaHue psnam dypoe. CrenyeT nokasarb Ha
npuMepax, 4To He A KaKIOM (YHKIIMM MOKHO HOCTpOUTH ee pan PDypwe, 4TO HE BCSKas
byHKuus sABIsAETCS CyMMOi ee psia Dypbe, Jaxe eciu OH cxoauTcs. Mexay (QyHKIuen u ee
psanom @ypbe BMECTO 3HaKa COOTBETCTBUS MOYKHO IOCTaBUTh 3HAK PABEHCTBA, €CIU 3Ta
(GyHKLUS yIOBIETBOPSIET yclIoBHsIM Teopembl Jupuxie. Ha 3aHATHAX Jydlle paccMaTpHUBaTh
(GyHKIMH, YAOBIETBOPAOIINE yCI0BUAM TeopeMbl Jupuxie. CneayeT ykazaTb Ha OCOOCHHOCTHU
pasnoxxeHus B psjg Oypbe 4eTHBIX M HEUETHBIX (yHKUMN. boiee CUIBHBIM CTYAEHTaM MOKHO
JaBaThb 3ala4r OJIMMITMAAHOI'O XapaKTepa.

Tecmoewie 3a0anus no meme Ne 5.
1. VI3 nepeyucieHHbIX YHCIOBBIX PSIOB

© 3 n

n 21 * (1

1 E p2 E —: 3 E — | BBIOpaTh PACXOISIIUNACS DAL
) mN+2 ) =’ ) n1[3) patb P 8 P

W
W NP
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Konumponvnaa paboma no meme Ne 5

1. UccnenoBaTh Ha CXOIUMOCTH PSIJIBI.

© 3“
a) 2 —
n=1N
0) 1—l+l—l+...
2 3 4

2 Haiity MHTEpBaa CXOAMMOCTH CTENEHHOTO PsAfa M UCCIEJ0BATh €r0 CXOJMMOCTh Ha KOHIIAX
MHTEpBAIA.
x+8 (x+8) x+8)"
L(x+8f  (x+8)
1! 21 nl

+...

3. Pa3noxuth QyHKIUIO B CTENEHHON PSI:

y = no cmeneHAm X
10+ x

4. Haiiti IpuOIMKEHHO ¢ IOMOLIBIO PANOB €°  mounocmuio 0o 0,001.

Tema Ne 6 « ObviknogenHble Ouppepenyuanvhvle ypasuenus. Paznocmuvie ypasnenusy.

Ha n3ydenue TeMbl OTBOAMTCS OJHO JIEKLMOHHOE 3aHATHE (2 yaca), [Ba NMPaKTUYECKUX

3aHATHS (4 yaca) U 6 4aCOB CAMOCTOSITEIIbHON pabOThI CTY/IEHTOB.

Bomnpock! 1t TOTOTOBKH CTYJEHTOB K JIGKIIMOHHOMY 3aHSTHIO 10 Teme Ne 4:

1. 3agauu, NpUBOAALIME K MOHATHIO AU depeHanbHoro ypasenus. [lonstue
OOBIKHOBEHHOTO U (epeHINaTBFHOTO ypaBHEHUs, ero mopsaka. OOmiee u
yacTHoe peuieHus. 3agaun Komm juist nuddepeHnnanbHOro ypaBHEHUS
MIEPBOTO MOPSIKA.

2. Bunst  nuddepeHumanbHbIX  ypaBHEHHMM — mepBoro  mopsaka  (C
pa3AEIAIOMUMUCS TIEPEMEHHBIMH, OJHOPOAHOE, JIMHEHHOe, YypaBHEHUE
bepnynnu, ypaBHeHHe B MONHBIX AU depeHnunanax).

3. HuddepeHunanbiple  ypaBHEHMsI  BBICIIMX  HOpsAAKOB.  JIuHelHbIe
nuddepeHraIbHbIe ypaBHEHHs ¢ TOCTOSHHBIMU K03 uiimenramu.
4. PasnocTHbIE ypaBHEHUS.

Ha nexkumu u3nmararoTcst OCHOBBI TEOPHM OOBIKHOBEHHBIX JU(QepeHIHaTIbHbIX
YpaBHEHUH TEpBOro mnopsaka (MoHsATHE AUPQepeHInanbHOro ypaBHeHUs, 3afgaun Komm s
T epeHIMaIbHOr0 ypaBHEHUS, METO/Ibl MHTETPUPOBAHUS YPaBHEHUH C DPa3JeNsIOLIUMUCS
NEePEMEHHBIMH, OJHOPOAHBIX, JMHEMHBIX W YypaBHeHHs bepnymnu). Cregyer o0paTtuth
BHUMaHME OOYy4YaloOUIMXCsl Ha HEOOXOAMMOCTh pas3iInyaTh BHJBl ypaBHEHUH M METOJIbI
MHTETPUPOBAHUS KaXJ0ro Tuma ypaBHeHHs. Oco0o cienyeT MOAYEPKHYTh OONbIIYIO
NPAaKTUYECKYI0 3HAYUMOCTbh TEMBbl B SKOHOMHUYECKUX HCCIEIOBAHUAX (MaTeMaTUYecKre MOJeNu
HKOHOMUYECKON JMHAMHMKHU C HEMPEPHIBHBIM BpeMeHeM). Bo BTOpO# 4acTu JEKIHUK U3J1aratoTcs
OCHOBBI TEOPHUU OOBIKHOBEHHBIX TU(PEepeHIINATbHBIX YPaBHEHUH BTOPOTo Mopsiaka (ypaBHEHHUS,
JOMyCKAalolue  TOHWKEHHE  TMOpsJKa, JIMHEHHblE  OJHOPOJAHBIE UM  HEOAHOPOIHBIE
muddepeHIMaIbHble YpaBHEHUS € TOCTOSHHBIMH Kod(hduimentamu, merton Jlarpamka).
Cnenyer  uyeTtko  QopMynupoBaTh  METOJUKY  MHTETPUPOBAHMS  KaXJOro  TUMA
Qg depeHIMaIbHbBIX YpaBHEHU BTOpPOro mopsaka. Pa3HOCTHBIE ypaBHEHHs 1€1€cO00pa3HO
paccMOTpeTh Ha IpUMepe MOoJesiel IKOHOMUYECKOW TUHAMUKY C TUCKPETHBIM BPEMEHEM.

Ha npakTuyeckux 3aHATHAX CleqyeT pa3o0paTh C MOMOIIbIO OOJIBIIOTO YKcia MPHUMEPOB
Takue TMOHATHUS, KakK: ompenaeieHue AU(QepeHInanbHOr0 ypaBHEHUs, €ro MOPSA0K, pelIeHne
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nuddepeHIaIbHOTO YpaBHEHHU, 00IIee perieHue, 9acTHoe pemreHne. HeoOxoanuMo HayduTh
CTYJEHTOB paclo3HaBaTh YPaBHEHMsI IE€PBOrO MOPSAKA: C pa3eIEHHbBIMU U pa3ielItoIUMUCS
NEePEeMEHHBIMH, OJHOPOJHbIE W JHHEWHble. PemaTh 3amayu, HauMHas ¢ HauOoliee MPOCTHIX.
3areM HEOOXOIMMO paccMOTpeTh 3aaady Ko, BEIACHUTH Ha MpUMepax ee reoMeTpUYecKuit
CMBIC, OTpaboTarh cxemy pemieHus 3agaud Komm. O0s3aTenbHO 0TpabaThIBAIOTCS TaKHe
NOHATUS Kak:  ompezeneHue audQepeHnnanbHOro ypaBHEHHs BTOPOro IMOpsAKa, ooiiee
pemenue AuddepeHnnaIbHOro ypaBHeHUs BTOPOro nopsijaka. [Ipu pemieHuu 3agad  3a0CTPUTH
BHUMAaHHME Ha TOM, YTO B oOIuee pemeHue nupGHepeHnalbHOr0 YpaBHEHUSI BTOPOTO MOPSIKa
BXOJIAT JIB€ MPOU3BOJbHBIE MOCTOsiHHBIE. llemecooOpasHo 3amucaTh BHJA — KaXJIOTO THIIA
TuQepeHINaIbHOr0 YpaBHEHHS, JOMYCKAIOUIET0 MOHWKEHUE TTOPAIKA, OOBACHUTh METOJ €To
pemienus. [lanee pemuTs HECKOJIbKO MpUMEpoB. CTYAEHTBl JOJKHBI XOPOLIO YCBOUTH MOHSTHE
JUHEHHO HE3aBUCUMBIX W JIMHEWHO 3aBUCHMBIX (YHKIIUH, a TaKkkKe TEOpeMy O CTPYKType
o0lIero pemeHus: JIMHEHHOTrO OJHOPOAHOIO YpaBHEHHS. Ha npumepax uenecoobpasno
1oKa3arb, 4TO B OOIIEM Ciyd4ae HHTETPUPOBAHHE JHMHEHHOIO HEOAHOPOJHOTO YpPAaBHEHHS C
MOCTOSSHHBIMU KO3 (UIMEHTaMH  MOXET OBITh  OCYIIECTBJIEHO METOJIOM  Bapualuu
IIPOU3BOJIBHBIX TIOCTOSHHBIX, OJHAKO JUISl INPaBOM 4YacTH YypaBHEHHUS CHELUAIBHOTO BHA
YaCTHOE pelIeHne HaXOIUTCs Topa3/Io Mpolle, Tak Ha3bIBa€MbIM METO/IOM MOA00pa.

Tecmoewie 3a0anus no meme Ne 6.

N3 nepeuncienHbx nudpdepeHnaTbHbIX YPaBHEHHI IEPBOTO MOPSIKA
BbIOEpUTE TUHEHHOE

1. v —2xy=x; 2.y =e: 3. y’:sinyz.
1.1
2. 2
3. 3

2. Onpenenute obuiee pemenne auddepenimansroro ypasterns y' —9y =0,
1. y=ce* +ce™
2. y=c,e¥*+c,sin3x
3. y=¢,Sin 3x+c, cos3x

Konumponvnas paboma no meme Ne 6

1. HaliTi o0muii mHTEerpai Kaxaoro AudpepeHnnaibHOro ypaBHEHUS:
a) (ezx + 5)dy +ye?*dx =0
;_X+Yy

0)y =
X—y

2. Pemmts 3anauy Komm:

y' —yctgx = 2xsin x;  y(n/2)=0

3. Pemuts nuddepeHnranbHble ypaBHEHUSI BTOPOTO MOPSAKA:

a)yy' =(y'f
6) Yy +2y=xe”

4. HaliTi pyHKIMIO, UMEIOILYIO OCTOSIHHYIO JIaCTUYHOCTD, PaBHYIO 3.
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4.3. OneHoYHbBIE CPEACTBA VISl IPOMEKYTOYHOI aTTecTalMM.

4.3.1. IlepeyeHb KOMNETEHIMI ¢ YKa3aHHEM ITANOB UX (JOPMHPOBAHUS B Mpolecce

OCBOcHHMs 00pa30BaTeIbHON INPOIrpPaMMbI.

KOMIIETEHIU ¢ y4eTOM 3Tana ux popMupoBaHus

ITokazarenu mu KpUTEPUH OUCHUBAHUA

Kon Haumenosanue Kox srama ocBoenusa HaumenoBanue >Tamna
KOMIIETEHIIAHN KOMITETEHIIN KOMIIETEHIIAHN OCBOEHHSA KOMIIETEHIIUU
[TKp-2 | cnocobHOCTb K [TIKp-2.1 cnocobHoCcTb K paspaboTke

pa3paboTke cTpaTerni
pa3BUTUS NPeanpuaTUn
C YYETOM AOCTUXKEHUS
Lenen ycTon4mBoro
pa3BuTUS

cTpaTerun pa3BUTUS
npeanpusiTui =~ ¢ y4eToM
LAOCTUKEHMS uenem

YCTOMYMBOr0O pa3BUTUS
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Oran ocBOeHUs ITokaszarens Kpurepuii onieHuBaHus
KOMIIETEHIIUH OLICHUBAHUS Kax (c kakum kauecmeom) evinonnaemcs
Ymo denaem obyuarouuiics oeticmsue. Coomeemcmeyem oyeHKe
(kaxue Oeticmeus: cnocoben «omauyHoy 6 wixane oyenusanus 6 PIT/].

BbINOJIHUMD),
noomeepaicoas SIman
0C80€CHUsL KOMNEemeHYuU

[TKp-1.1 CnocobHOCTb K | CNOCOBHOCTb K pa3paboTke
pa3paboTke  cTpaTeruii | 3cdeKTUBHbIX  CTpaTernii  pasBuUTUS
pa3BUTUS NPEanpUATUiA | NPEeAnpUITUA C YYETOM [AOCTMDKEHUS
C YYEeTOM [OCTMXKEHUS | LieNen YCTOMYMBOrO pa3BUTUS

uenen yCTOMYMBOro
pa3BUTHS

4.3.2 TunoBble OLIEHOYHbIE CPEICTBA

Hmozo06asa konmponvhas paboma

Bapuanr 1
Boruncnuth npeneibl QyHKIMM

1 . 2x% +5x-3

Iim ——

x>3  X+3
2 im VI+ X —+1-X

x—0 X
3 . (3x—=2 2

lim ——

xon\ 2X—=1 3
4 1

lim (1+ 2x) *

x—=0

JnddepenunanpHoe ncurcaeHne QyHKIMKU OJHON HE3aBUCUMON NTEPEMEHHOMN

S Haiiti npon3BoaHyt0 QyHKIINU:

X

y =6arctg —

3

6 Haiiti npon3Boanyto GyHKITUU:
B 2° +1
4x*

7 Haiitu 06beM mpoussoactBa Q, mpu KOTOPOM NPUOBLIL JOCTHIAeT MAaKCUMyMa, €CIH

noxon R wmusnepxku C onpenensrorcs cinexyromuMu GOpMyJIaMH:
R(Q) =-242Q + Q?,
C(Q) = 26Q? — 238,
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8 Paznoxute Gynknuio B psigx MaknopeHa:

y=2"

HaiiTti gacTHBIC ITIPONU3BOAHEBIC IICPBOI'O IMMOPSAAKA (byHKI_II/II/I JBYX HE3aBHUCHUMBIX IIEPEMCHHBIX

9 Z=44-x"—y?

10 z=(5x2y—y3+7)3

Haiitu HeonpeaesieHHbIN UHTErpal. BpIUUCINTD ONpeeeHHbI HHTErpall

11 Ix-conxdx

12 4
5
3x 2——+
J )

Pemmts nuddepennmanbipie ypaBHEHUS

13 yIny+xy' =0

14 y'+3y' +2y=0

Bonpocel 012 noozomoexku cmyoenmog K 3auemy no OucyuniuHe

Nenn | HazBanue TeMbl OcHOBHBIE BONIPOCHI U 1OJIOKEHH S, Jluteparypa
PacKpbIBaOLHeE CO/IeP:KAHNE TeMbl

Tema 1 | IIpenen [Ipenen mocnenoBaTEILHOCTH, MPEIEI Ocn.[1]
MOCJIEI0BATENBHOCTH, | (yHKIMU. beckoHeuHo Mabie rjiasbl 2 u3.
npezen (GYHKLIMU. | TOCJIEA0BATENLHOCTH U (DYHKIIUH. Ocn.[4]
HenpepsiBHOCTB ApudmeTnueckrie CBONCTBA Mpeea. pasnea 1.
GyHKIHU. I[TepBblii 1 BTOpO# 3aMeuaTenbHble npenensl. | dom.[1]

HernpepsIBHOCTB, CBOMCTBA HENPEPBIBHBIX riaaBbl 3 -6
¢bynkuuii. HenmpepblBHOCTB 3J1eMEHTapHBIX

¢yskuil. Touku pa3psiBa U UX

KjIaccupukanusi. ACHUMITOTHYECKHE

(bopMyIIBL. [IpomexyTouHble 3HAaUEHUS

HENpepbIBHON Ha OTpe3Ke (PYHKIUH.

OrpaHn4eHHOCTh HENPEPHIBHOM HA OTpe3Ke

byHKIIUN

Tema 2 | [IpousBonHas u IIpousBoaHas, €€ €CTECTBEHHOHAYYHBIN Ocn.[1]
g depeHnman. CMBICJI U OCHOBHBIE cBOMCTBA. [IpenenpHbie rjaasaS.
OCHOBHBIE TEOPEMBI | BETMUHUHBL. DIACTUYHOCTh (PYHKIIUU. Ocn.[4]
muddepeHnanbHOro | MOHOTOHHOCTh (PYHKIIMU. DKCTPEMYM. pasnes 2.
HUCYHUCIIEHUS. HeoOxonuMble U T0CTaTOYHBIE YCIOBUS Hdom.[1]
Uccnenosanue skcTpemyma. Teopemsl Depma, Poits, riaaBbl 10 -
cBoicTB pyHkumit u | Jlarpanka u Kommu. I[Ipasuna Jlonurans. 17
MIOCTPOEHUE UX [Tpon3BoIHBIE BBICIINUX MOPSIIKOB.
rpaduKoB BeimyknocTs rpaguka GpyHKINM.

Huddepennunan. uBapuanTHOCTH (hOPMBI
nepBoro auddepeHuana.

Tema 3 | Oynkuun [MpoctpanctBoR" . ®yHkmu 1 orodpaxenus, | Ocu.[1]
HECKOJIbKUX UX NPEAEIbl U HENPEPBIBHOCTD. raassl 13 u
IIEPEMEHHBIX U UX HuddepenunpyemMocts GYHKIIMHA MHOTUX 14. Ocn.[4]
KCTPEMYMBIL. nepeMeHHbIX. YacTHbIE TPOU3BOHBIE. pasnaeJ 6

Juddepennman. MuBapuaHTHOCTH (HOPMBI Homn.[1]
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Ne it Ha3Banue Tembl OcHOBHBbIE BONIPOCHI U MOJIOKEHUS, Jlureparypa
PacKpbIBAKOIINE COJePKAHUE TEMbI
nepsoro nuddepeHuana. rjaBbl 18 -
[IpouzBoHas 1o HanpasiieHuto. ['pagueHT. 20
[Ipon3BOHBIE BHICIIUX MOPSIKOB.
DKcTpeMyMbl G YHKITUN HECKOJIBKUX
nepeMeHHbIX. Heo0Xoqumble 1 10CTaTOuHbIe
YCIIOBUS CYLIECTBOBAHMSI SKCTPEMYMa.

Tema 4 | Heonpenenéuusliii [lepBoobOpaznas pyHkuus, HeomnpeneiaéHubii | OcH.[1]
MHTETrpall. uHTerpai. Tabnuia HeonpeaenEHHbBIX rJIaBbl
OnpenenéHublii MHTETPAJIOB U IPpaBUjla UHTETPUPOBAHUS. 6,7,9,19.
HMHTETPAIL OCHOBHBIE METOJIbI UHTEIPUPOBAHUS. OcH.[4]
Heco6cTBeHHbIH [Tonstue urypsl, ee meprl. MHTErpanbHble pasaeJibl
unterpai. Kparueie | cymmsbl. Onpenenennslii uaterpai no gurype | 3,4,8
HHTETPaIbI. (ompenieneHHbIN HHTErpaj MO OTPE3KY, Hom.[1]

JIBOMHOM MHTETpas, KPUBOJIWHEUHBIN rJIaBbI
MHTErpajl IEPBOTO POJa, HOBEPXHOCTHBIN 23,24,
WHTETPaJI, TPOHHOW UHTETpalI). 25,26,
HeoOxonumoe ycrioBue HHTETPUPYEMOCTH 27,28,
¢yskun. CBoiicTBa ONpeaenEHHOTO 29,31.
uHTerpana. Hrerpan c nepeMeHHbIM 1
BepxHUM npenenoM. ®opmyna HeroToHa-

Jletionuna.. IlpunoskeHus onpeaenéHHOro

uHTerpana. HecoOcTBeHHBIN MHTETpall ¢
OEeCKOHEYHBIMU TPEIeIaMU HHTETPUPOBAHUSI.
HecoOcTBeHHbIi UHTErpal oT
HEOTPAHUYEHHBIX (PYHKIIHUA.

Tema 5 | UucnoBeie psiabl. UucnoBele  psAIBbL. CX0oauMOCTh psna. | Ocn.[1]
@DyHKIMOHAIbHbBIE Heob6xonnumoe yciaoBue cX0IUMOCTH. rjaBbl 15,
MOCJIeIOBAaTEILHOCTH | Pkl ¢ HeoTpumarensbHbIMH  ujieHamu. | 16,18,

U PSIbI [Tpuznaku cpaBHenus. [Ipusnak [lanambGepa. | OcH.[4]
IIpuznak Komm. HMHTerpanpHbiii INpu3HAK | pa3med S.
CXOJUMOCTH. 3HaKoNepeMEeHHbIE pansl. | Jom.[1]
[Tpusnak  JleitOnuna.  AOcontoTHas U | rjaBbI 33-
yCIIOBHAs CXOAMMOCTh psana. | 43
@OyHKIHMOHAIBHBIE IOCIE0BATEIbHOCTH U
PAIBL. Crenennsie PAIBL. Panuyc

CXOJIMMOCTH, UHTEPBAJI CXOJIUMOCTH.
Psan  Teihnopa. Pa3noxkeHHss  OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIIHHA.

Psan ®ypee.
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Ne it Ha3Banue Tembl OcHOBHBbIE BONIPOCHI U MOJIOKEHUS, Jlureparypa
PACKpbIBaKOLIHE COIeP:KAHNE TeMbI
Tema 6 | Juddepennmansusie | Juddepenunanbupie ypaBHEHUS [IEPBOTO OcH.|[5]
YpaBHEHUS. nopsiaka. CylecTBOBaHUE U €JMHCTBEHHOCTh | rJiaBbl 1-6.,
Pa3noctHbIe pemenus 3agaun Komm. YpaBHeHus ¢ OcHh.[6]
YpaBHEHUSA pa3AeIIAIOIKUMUCS IEPEMEHHBIMU, Hdomn.[4]

OJIHOPOJHbIE, INHEIHbIE, ypaBHEHHE
bepHyiun. YpaBHeHUs NOPsAKA BBILIE
nepBoro. JInHelHble OAHOPOIHBIE

g depeHmaIbHble ypaBHeHHs. JInHeiHbIe
HeOoaHOpOoAHBIC AU depeHIInaTbHBIE
ypaBHEeHus. [IpUHIUI CyTIepHO3UITNH
peueHuil. YpaBHEHUS ¢ TOCTOSTHHBIMU

KO3 PHULIHEHTaAMH.

Pasznoctabie ypaBHeHUs1. OCHOBHBIE
OIPEEIICHUS.

IIxana oneHNBaHU.
[IpomexxyTouHass arrecranys CTYAEHTOB IO JuCHUIIMHE «MaTreMaTH4ecKud aHaau3»
MIPOBOJIUTCS B JiBa ATana. [1epBoIii 3Tarm — mucbMEeHHAsi KOHTpOJIbHas padoTa.
3a BBITIOJIHEHUE TTMCHbMEHHON KOHTPOJBHOW PaOOTHI CTYJACHTY BBICTABIISICTCS:
® «OTIMYHO», ecii CTyAeHT BBIMOMHUI 90-100% mnpemnokeHHBIX Ui PEIICHUS
3aIaHA  TIPaBUWJILHO (TIPEJICTaBHJI BEPHOE, TIOJHOE, OOOCHOBAHHO pelICHUE

3aaHni);

e «xopomo», ecimu cryneHT BemomHWI 70-90% mpemiokeHHbBIX 3aJlaHuMN
MPaBUJILHO;

®  «YIOBJIETBOPUTEIHHOY, €CIU CTYAEHT BBIMOIHUI 50-70% mpeioKeHHbIX 3aAHUN
MPaBUJILHO;

¢ (HCYHAOBJICTBOPUTCIBHOY, cClin CTYACHT  BBbIIOJHHII MCHCC 4CM 50%
MPCAJIOKCHHBIX 3a/Ja4 IMPAaBUJIbHO.

Bropoii atan — ycTHBIN OTBET. 32 YCTHBIN OTBET Ha 3a4€Te BHICTABIISETCS OLICHKA:

* «OTIIMYHO», €ciOu oO0y4daeMblii IOKa3an TIJIyOOKHE 3HaHHUA MPOrpPaMMHOIO
Marepuana, TpaMOTHO M JIOTUYHO €ro W3JIaraeT, IpPaBWIbHO W  IIOJHO OTBEYaeT Ha
JIOTIOJIHUTEIILHBIE BOIIPOCHI 110 U3YYEHHBIM TEMaM,

* «XOpOILIo», ecau 00yd4aeMblil TBEp/IO 3HAET NMPOTrPaMMHBIA MarepHall, IPaMOTHO
€ro M3JIaracT, He JOIYCKAaeT CYLICCTBEHHBIX HETOYHOCTEW B OTBETE, MPABWIBHO IPUMEHSET
MIOJIy4eHHBbIE 3HAHUSA IPHU PEIICHUM [PAKTHYECKUX BOINPOCOB, BO3MOKHO HAJIM4YHE
HECYIIECTBEHHBIX OIIMOOK M HETOYHOCTEH B OTBETAX;

* «yZIOBJIETBOPUTEIILHO», €CIIM OOy4aeMblii HMMEET 3HAaHUS TOJIBKO OCHOBHOIO
MaTepHala, HO He YCBOWJI €ro jaeTajlei, JONMyCKaeT OIIMOKH B OTBETE, TPeOyeT B OTAEIbHBIX
CIIy4asiX HaBOJSALIMX BOMPOCOB JUIsl IPUHATHS NMPaBUIIBHOTO PELIEHUS], TOMYCKAaeT OLINOKU MpU
OPUMEHEHUH 3HAHWW Ha TpaKTHKE, HO CIHOCOOEH CaMOCTOSATENIbHO HUX HCIPaBUTh IOCHE
HaBOJSIIUX BOIPOCOB MPENOAaBaTENS;

* «HEYJIOBIIETBOPUTEIBHO», €CIM  O0y4daeMblii JomyckaeT rpyOble OLIMOKH B
OTBETE, HE MOYKET IPUMEHSATH MTOJTYYEHHBIE 3HAHUS IIPU PEIICHNUHN 3a/1a4.

O6H135[ OICHKA «3a4YTCHO» BBICTABJISICTCA TOJIBKO B TOM ClIydac, €CJIIM CTYACHT HEC UMCCT
HCYHAOBJICTBOPUTCIIBHBIX OIICHOK HHU 34 MUCBMCHHYIO KOHTPOJIBHYHO pa60Ty, HHN 3a yCTHBIﬁ
OTBET.
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4.4. MeToanyecknue MaTepuabl

CucreMa OLIEHKU 3HAaHUM U YMEHUH TpeayCcMaTpUBACT:

- IOCTOSIHCTBO U O0OBEKTHUBHOCTb;

- BbIBOJ oOwel anddepeHIupoBaHHON OLIEHKM 3HAaHUM Ha 3aHATUM IO YacCTHBIM
OLICHKaM 3a TECTUPOBAHME, OTBETHI Ha BOIIPOCHI, JIETYYKH, JONOJHUTEIIbHBIE BBICTYIICHUS,
BBINOJIHEHNE UHAMBUYaIbHBIX BHEAYAUTOPHBIX 33JJaHUH, IOJHOTY U IIPABUIBHOCTh OTBETOB,;

- BBIBOJ 0011ei#l T hepeHIMpOBaHHOM OIICHKH YMEHUH 110 YaCTHBIM OIICHKAaM 332 YMEHUE
IPUMEHATh MaTeMaTHYECKUE MHCTPYMEHTHI IPHU PEIICHUH 3a]ad, COOJIIOJICHHE aJrOpPUTMOB
pelleHus 3aa4, IPaBUIBHOCTD [TOJIYYEHHBIX PE3YIbTaTOB, YETKOCTh U IOJHOTY BHIBOJIOB.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH OCYLIECTBISIETCS Ha BCEX BHIAX HPAKTUYECKUX
3aHATHH. Tekylmuil KOHTPOJb HA JIEKLUSX OCYIIECTBISETCS BBIOOPOUHO B BHUJE OTBETOB Ha
BOIIPOCHI I10 TEME.

IIpoBepka M OllEHKA 3HAHWW, YMEHUI W HaBBIKOB SBISETCS BAXKHBIM CTPYKTYPHBIM
KOMIIOHEHTOM IIpoliecca OOy4eHHUs U JOJDKHA OCYLIECTBIATHCS B TEUEHHE BCEro Iepuoja
o0y4yeHHs. ITUM 00YCIOBIUBAIOTCS PA3IMYHBIC BU/IBI IPOBEPKH U OLCHKH 3HAHUH.

IIpu mpoBepke U OLIEHKE KayecTBa yCIEBAeMOCTH HEOOXOUMO BBISBIATH, KAK PEIIAIOTCS
OCHOBHBI€ 33/1a4i 00y4YeHUs, T.€. B KaKOM Mepe CIIyIIaTeau OBJaJAeBalOT 3HAHUSAMU, YMEHUSIMU U
HaBBIKAMHU, MUPOBO33PEHUYECKUMHU MJIESIMHM, a TAKXK€ CIOCOOAMHU TBOPYECKOH IESTEIbHOCTH.
CymiecTBeHHOE 3HAaUEHUE UMEET TAaKXKE TO, KAK OTHOCHTCS TOT MJIM WHOU CTYJEHT K 00y4eHHIO,
paboTaeT 1 OH ¢ HE0OXOAUMBIM HaNpPsKEHUEM ITOCTOSIHHO MJIU K€ PhIBKAaMU U T.[.

Ilosceonesnoe Habnodenue 3a ydeOHOW pabOTOM CTYICHTOB TIO3BOJISET COCTABHTH
IpeCTaBIeHUE O TOM, KaK BEIyT ceOs CllyllaTeNld Ha 3aHATUSAX, KaK OHM BOCIPUHHMAIOT U
OCMBICJIUBAIOT M3y4YaeMblil MaTepuai, Kakas y HHUX MaMsTh, B KaKOH Mepe OHU MPOSBISIOT
CO00pa3sUTEIBLHOCTh U CAMOCTOSTENBHOCTD MPH BBIPAOOTKE NPAKTUYECKUX YMEHHMH U HaBBIKOB,
KaKOBbI UX y4€OHbIE CKIIOHHOCTH, HHTEPECHI U CLIOCOOHOCTH. DTO MO3BOJISIET 00Jiee 0OBEKTUBHO
HOJIXO/AUTh K NPOBEPKE U OLIEHKE 3HAHWM, a TakXKe CBOCBPEMEHHO NPHUHMMATh MEphl s
IPEyNPEXICHUS HEYCIIEBAEMOCTH.

Yemusiii onpoc (MHOUBUAYaNbHBINA, (POHTAIBHBIN, YIJIOTHEHHBIN) SBISETCS OAHOW M3
(dopM TeKylIero KOHTPOJIsl IPU IPOBEPKE U OLIEHKE 3HAHUH M0 JUCHUIUIMHE «MareMaTudecKuit
aHAJIM3» Ha MPAKTUYECKUX 3aHATHIX MO BceM TemaM. [Ipu MHAMBUAYalnbHOM YCTHOM OIpOCE
(Oecene) n3yvyaeMblii MaTepHall pacuIeHsIETCs Ha OTAEIbHBIE CMBICIOBBIE €IUHUIIBI (YACTH) U 110
KaKJO0W M3 HUX 33Jar0TCsl CIylaTessiM Bopockl. C ero moMoIibko 3a OJUH y4eOHBII yac MOKHO
NpOBEpUTh 3HaHUS He Oojee 3-S5 cmymareneid. [[ng yBenauueHHs 4uciaa ONpPALIMBAEMbIX
OPUMEHSIOTCS  MoAu(UKAaUKU 3TOro Meroja ((QpoHTaNbHBI M  YIJIOTHEHHBIM  OMpOC,
«MIOYPOYHBIH Gamm).

@poumanvuelii (be2nviti) onpoc COCTOMT B PacUJICHEHMM H3y4aeMOro MaTepuana Ha
CPAaBHUTEIBHO MEJIKHE YaCTH.

Ynnomuennwiii onpoc 3akioyaeTcsi B TOM, YTO IIOCJIEOBATEIbHO BBI3BIBAETCS OJIMH
oOyyaeMblil /711 YCTHOTO OTBeTa (pacuéra) Mo OJHOMY U3 Y4eOHBIX BOIPOCOB, a OCTAJIbHBIM B
3TO BpeMs Mpeajaraercs OoQOpMHUTh NMHCbMEHHBIE OTBETHI (pacdy€Tbl) HAa 3TH BONPOCHl Ha
OTJENIbHBIX JIUCTKAX (KapTOUKax).

N3ydenue Tem y4ueOHOI mporpamMmbl HOCTPOEHO IO CIEAYIOLIEH METOANKE:

1. Ilepen kaxmoil JeKUMed MPENoJaBaTeNb BbIIAET CTYACHTAM  CIEAYIONIYIO
uH(pOpMaLIMIO: TEMy Tpsaylied JIeKIIMHU, BOMPOCHI AJS TOATOTOBKM K JIEKIMM MU CIHUCOK
COOTBETCTBYIOLIIEH yueOHOH mnuTeparypbl. B dYacel camMOCTOSATENbHOM pabOThl  CTYAEHTHI
JOJKHBI B OOLIMX 4YepTax O3HAKOMHTHCS C TpsIylIed TeMO#l, €ee OCHOBHBIMHU IMOHSATHSIMHU U
METOAaMU. DTO IMO3BOJISIET CTYyAEHTaM Oojiee OCO3HAHHO BOCHPUHUMATH  IMOCIEAYIOIIUH
TEOpEeTUYECKH  Marepuaj, ¢ OOJBIIMM TOHMMAaHHEM BOCIPUHUMATh  OOBICHEHUS
npenojaBarens. Ha 3ToM »Tame Kaxablii CTyIEeHT MOXKET BBIIENUTH A cebs Hamboiee
CJIOKHBIE BOTIPOCHI, JIJIs1 U3y4€HUsI KOTOPBIX He0OXoanMa padoTa ¢ mpenoaaBaTesieM.
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2. Ha nexuusax mnpernojaBareib H3JIaraeT CTYJEHTaM  TEOPETUYECKUH MaTepuai,
OOBSICHAET OCHOBHBIC TIIOHSTHUSA, TPHBOAUT TPUMEpPhl M  KOHTPIPUMEPBI, pPa3bACHSET
JI0Ka3aTeNnbcTBA U (POPMYIMPOBKH TEOPEM, AEMOHCTPHUPYET MPHUKJIAJAHBIE AacleKThl TEMBI,
KacaroLuecs ee IPUMEHEHMs B 3KOHOMMKE. [IpociaylnanHbIil MaTepral CTYIAEHThI 3aKpEIUISIOT
B Yachl CaMOCTOSATEIbHOW TMOATOTOBKH, paboTas ¢  KOHCIEKTOM JIeKIUH U yueOHOU
JITEPATYpPOI.

3. Ha mnpakThueckux 3aHATHUSIX CTYACHTHI MO/ PYKOBOJCTBOM IIpernojaBaTesis
OTpabaThIBAIOT IPAKTUYECKHE BOIPOCHI, MPUMEHSAS HM3YyYEHHBIH TEOPETUUECKUM MaTepuan K
pellleHHI0 MPUMEpPOB M 3afady. B dackl camocTosTeNbHON paOOThl MOJIyY€HHbIE 3HAHUS
3aKpEIUISIOTCST  MYTEM  CaMOCTOSITEJIbHOTO — PEIICHHMs]  CTYIEHTaMH  MPEJI0KEHHBIX
npernojaBaTesieM MPAaKTUYECKUX 3a/1ay.

061_[1351 OLICHKAa 3HAHUM CTyACHTAa Ha 3aHATHU BBIBOAWUTCA IO YAaCTHBIM OLCHKaM 3a
BBITNIOJTHEHHE MMPAKTUYECKHUX 33]1a4, OTBETHI Ha BOIIPOCHI U JIOTIOJHUTEIbHbBIE BBICTYIICHUSI.

Kpumepuu oyenku cghopmuposannocmu Hasvika pabomvi cmyoeHma ¢ YYeOHOU
aumepamypou
1. Ymenue nogoOpath yueOHBINH U HAYYHBIH MaTepuai Mo HEOOXOAUMOMN TeMeE.
2. CrnocoOHOCTh TMPEICTaBUTh OOINYI0 KApTUHY O COJICPXKATECILHON CTOpPOHE
y4eOHOTr0 WM HAYyYHOTO MaTepuana.
CriocoOHOCTB BBIACIUTH TIIABHYIO MBICIB (UICH0) TPOYUTAHHOTO;
4. 3HaHUME KaTeropuajJbHOrO  ammapara HM3y4yaeMoro Marepuana, yMEHHE
MOJIb30BATHCS CIIPABOYHOM JTUTEPATYpO (CIOBapH, SHIUKIONEIUHU U T. 11.);

.

5. YMeHHe COCTaBUTh JOTHUECKYIO CXeMY Y4eOHOro WIM Hay4YHOTO MaTepHana;

6. YpoBeHb OBIAJCHHS HAaBBIKOM COCTaBIICHUS KOHCIIEKTa, KPATKOTO BEICHUS
3arucei;

7. YMeHHE YCTHO WU3JIOXKHUTh NPOYUTAHHOE H BECTU ITUCKYCCHUIO 110 JaHHOU
npobieme.

Kpumepuu oyenxu cpopmuposannocmu nagvika pewienus 3a0a4:
1. T'myOokoe 3HaHUE TEOPETMUECKOIO MaTepuana, yMEHHE INPUMEHSATh €ro Mpu
peIIeHUH MTPAKTUYECKHX 3a/1a4.
2. VYBepeHHOe BIAJiIeHHE OCHOBHBIMHM MeETOJaMH (aHajlu3, CUHTE3, 00o0OIIeHue,
aHaJIOruu, abCTparupoBaHUE | T.JI.) IPU PEIICHUH 3a/1a4.
YMeHue UCTIoNIb30BaTh HAYYHYIO U CIIPAaBOYHYIO JIUTEPATYPY.
4. YMeHHE COCTaBUTh MaTEMaTHYECKyIH0 MOJENb paccMaTpUBAaEMOro Iporecca u
cxeMy (anropuT™) ee penieHus.
5. YmeHne OOBEKTHBHO W OOOCHOBAaHHO apryMEHTHPOBATH BBIBOJBI IO HTOTaM
palboThI ¥ MPOBOJIUTH aHAJIN3 MOJTYYEHHBIX PE3yJIbTaTOB.

w

5. Metoanyeckue yKa3aHus 1Jis1 00y4arOmMXCs 10 OCBOCHUIO 1M CHUILTHHbBI
(MoayJin)

CamocrodaTenbHas paboTa CTYJICHTOB SIBISETCS COCTaBHOM YacThi0 y4eOHOW paboThl U
UMEeT LENbI0 3aKperjieHhe M yriyOleHWe TMOJTYYeHHbIX 3HAaHUW M HAaBBIKOB, IOUCK H
NpUOOpEeTEeHNE HOBBIX 3HAHWH, B TOM YHCIE C HCIOJIb30BAHMEM aBTOMAaTU3UPOBAHHBIX
o0yyaromux KypcoB (CHCTEM), a TakXe BBINOJIHEHHE YYEeOHBIX 3aJaHUM, IMOATOTOBKY K
MPEJICTOSIIUM 3aHATUSAM U 3a4ETaM.

CamocrodrenbHas padoTa - TpyaHas, HO He00XoAuMas yacTb y4yeOHOM paboThl, HOTOMY
YTO B HEH 3aji0’keHa BO3MOKHOCTH IMPOSBIEHUS CAMOCTOATEIbHOCTU MBIIIEHUS, TBOPUYECKON
aKTUBHOCTH, YTO MO3BOJIsIET 00ydaeMbIM I1y0ke pa3o0paThesi B CYTH TEOPETUUECKUX BOIIPOCOB,
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yBSI3aTh UX C KU3HBIO, PYKOBOJACTBOBATLCS TEOPETHUECKUMHU 3HAHUSMU B CBOCH MPAKTUYECKOU
JIeATEIbHOCTH.

OCHOBHBIE 1IENIM CAMOCTOSITEJIBHON pabOThl: IOBTOPEHHE U YIIyOJEHHOE H3yueHHe
yueOHOro MaTepuaia; COBEPLICHCTBOBAHME HABBIKOB pEILIEHUS 3aJad, B TOM YHCIE,
SKOHOMMYECKON HAIIPaBJICHHOCTH, HW3YyYE€HUE OCHOBHOW M JIONOJIHUTEIBHOW JIMTEPaTypBI,
PEKOMEHIOBAaHHOM I IOATOTOBKH K 3aHATHUSM U T.[.

Metoanyeckre peKOMEHIaUH 10 OpPraHU3aLUU CaMOCTOSITENbHON paboThI:

1. YeTKo MIaHUPOBATh U PAMOHAIBHO PACTIPEACIATh yueOHOE BpEeMs.

2. I'nyOoko 1 moAapoOHO U3y4yaTh TEOPETHUYECKUE OCHOBBI Kaka0d Tembl. IlocTosiHHO
YUYUTBCS ~ CaMOCTOSITEIbHOH paboTe C TEKCTOM JIeKUWH, KHUTAMH, [elaTh BBIMHCKH,
(uKCUpPOBATh CBOU MBICIIH, BOIIPOCHI.

3. BeImonHATH BCE 3a7jaHNs, BBIJAHHBIE MTPETIO1aBaTeNIeM JUIsl CAMOCTOATEIBHOIN paboTHI.

IIpy 1oOAroTOBKE K JIEKLHMOHHBIM 3aHATUAM HEOOXOIMMO O3HAKOMHUTBCS C TEMOH
IPAAYLIEN JIEKIUHM, IIPOYUTATh OINPEAEICHUS OCHOBHBIX IIOHATUM, OTBETUTH Ha BOIPOCHI,
chopMyIMpOBaHHBIE MpENoJaBaTeiIeM, COCTaBUTh OOLIee IpeJICcTaBleHHe 00 H3yd4aeMOM B
JJAHHOM TeME IIpeIMeTe, MaTEMaTUYECKUX HHCTPYMEHTaX U METOax.

Ha 5nekuMOHHBIX 3aHATHSAX HYXHO BHHUMATENBHO CIIyIIATh INPENOJNABaTENsl, CTapaTbes
Cpa3y BHUKATh B MaTepuai TeMbl, (OPMHUPOBATH TPEACTABICHUE 00 M3ydaeMOM IpenMeTe, O
METOJaX W INpUEMax HCIOJb30BAHUA MATEMAaTHYECKUX HMHCTPYMEHTOB, COCTAaBIATb YETKUU,
IIOCJIEIOBATEIbHBIM U SICHBIM KOHCIEKT JeKIHMH. KOHCIEeKT — KpaTkas 3amuch OCHOBHOIO
marepuana. He cienyer 3amuceiBaTh 3a IpenojaBaTelieM JIEKIMIO JIOCIOBHO. DTO TpedyeT
0O0JIBIIIOrO KOJMYECTBA BPEMEHU M HE JJaeT BO3MOXXHOCTH OOIYMBIBATh JICKIIMOHHBIA MaTEpUal.
B KkoHme nekuuum MOXKHO 3aJaTh NPENoJaBaTeNIl0 BONPOCHl MO TeMe JeKUUH s Oosee
[1yOOKOro NOHUMAaHMsl y4eOHOro MaTepuania.

ITocne nEeKMOHHOTO 3aHATUS B 4acChl CAMOCTOSATENBHOM paboThl HEOOXOIMMO 3aKPEIHUTh
M3YyYEHHBI MaTepual, TIyOOKO M MOAPOOHO H3YYHUTh KOHCIHEKT, C TIOJHBIM ITOHMMaHUEM
pa3o0paTh TEOPETHYECKHI Marepuaj, IpUMepbl U KOHTPIpPUMEpbI, HopaboTaTh ¢ ydeOHOU
JUTEPAaTypoil W JONOJHHUTEIBHBIMH WCTOYHUKAMH, BBIYYHTH HEOOXOJWMBIA TEOPETUYECKHUNA
MaTepual.

[lepen npakTUyecKuM 3aHATHEM HEOOXOJUMO MOBTOPUTH TEOPETHUUECKHM MaTepuai Io
TEKYIEeH TeMe, €Ille pa3 BHUMATEJIbHO U3yUNUTh U3JI0KECHHBIE B JICKIIMN METO/bI PEIICHU 3a/a4,
a TaKKe INPUKIAAHBIE BOIPOCHI IPUMEHEHUs M3YYCHHBIX MATEMATUYECKUX METOJOB B
YKOHOMHUKE.

ITocne kaxgoro MpakTMYECKOrO 3aHATUS HEOOXOIMMO elle pa3 pa3o0parh 3aJaHMs,
pElICHHbIE Ha MPaKTHYECKOM 3aHATUH, BBIABUTH sl ce0si Haubosiee TpyAHbIE MOMEHTHI, a
TaKK€ YICIUTh JOCTaTOYHO BPEMEHM 3aKpEIUICHUI0 Marepuajga — pELICHUI0 3a1ady,
IPEUIOKEHHBIX IpernoaaBaTesieM o Tekymedl teme. Takas paboTa 10CTaTOYHO TpyJAHA, OHA
TpeOyeT BpeMEHH, YCHUAYMBOCTH, HACTOWUYMBOCTH W OIPENEJIEHHBIX HWHTEIUIEKTYaJbHBIX U
BOJIEBBIX YCWJIHM.

Ilepen UTOroBO KOHTPOJIBHON pabOTOM HEOOXOOUMO elle pa3 MOBTOPUTH OCHOBHBIE
orpezeNieHus, TEOpeMbI, (POPMYIbI U METO/IBI PEIIEHUS 3a/1a4, a TAaKXKe BBIMOIHUTH 3aJaHusl JJIs
HNOJTOTOBKH K KOHTPOJILHOM paboTe, IPeJI0’KEHHbBIE NTPETOAaBaTEeNIEM.

6. YueOHas quTepaTypa U pecypcbl HH(PpOPMALHOHHO-TE1eKOMMYHUKALMOHHOM
cetd "UHTepHeT", BKIIOYAA NepeyeHb Y4eOHO-METOAMYECKOro obecredeHus sl
CAMOCTOAITEJILHOM Pad0ThI 00y4aI0IIMXCS 110 JUCHUILIMHE (MOYT10)

6.1. OcHoBHas JuTEpaTypa.
1. Jlekumu mo maremaTnueckomy aHanu3zy. I.JM. Apxumnos, B.A. Canosanumnii, B.H.
Uyb6apukos..-M. 2004.-640c.
2. Marematnueckuii anamu3. B.A. Winbun, B.A. CagoBunumii, 5.X. Cennos. u.lu
4.2.- U3a-B0 MI'Y, M. : 1985.- 662c, 1987.- 358c.
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OcHoBel MareMatuueckoro amammsa. I .M. ®uxrtrenronsn. T.1.-Jlaws.-CIIO.-
2008.-461c.,T.2.-Jlans, 2015.-CI16.-448c.

COopHuk 3amay W YOpaKHEHUH MO  MaTeMaTHYECKOMY  aHAlU3Y..
B.I1.lemunoBuy.- Actpens.-M.:2003.-559 c.

Kypc nuddepennmansubix ypapHenuii. Crenanos B.B. «Hayka».- M.-2004
C6opuuk 3anau no auddepenunansupM ypapaenusm. A.O. Gwmnmos. URSS.-
M.:2000

Yupckuii B.I'., umua K.}O., Marematnueckuii aHaau3 ¥ UHCTPYMEHTAJIbHBIC
METOJIbl pelieHus: 3axad, kH. 1,2. — MockBa: M3partensckuit aom  «Jlemno»
PAHXul'C, 2019.

H. . Kpemep, b. A. Ilytko, 1. M. Tpumud. MaremaTtuyeckuii anajiu3 B 2 4.
:Y4eOHMK U TMPAKTHUKYM JJIs akageMuyeckoro OakanaBpuata. Yacte 1 : M.: Usn-

BO IOpaiir, 2018. - PEKUM JOCTYyIIa: https://www.biblio-
online.ru/book/A02D224A-69C5-4DDD-99C7-8383D5331A28, Yacts 2 : M.:
N3n-Bo Opaiir, 2018. - peXKUM JlocTyna: https://www.biblio-

online.ru/book/971619EF-7196-46F3-9C56-028E4108899C.

6.2. lonotHUTEILHAS JIUTEpPATypa.

1.

2.

3.

Marematuka s SKOHOMHCTOB: MaTeMaTH4eckuid aHanu3. B.A. Mamyrus.
«IOKCMO»M.:-2005.-272c.

Maremaruka Jjsi COUMOJIOTOB U 3KOHOMHUCTOB. A.M. AxTsamoB. —DusmaTiur.-
M.:2004.-464c.

Huddepenunansapie ¥ pa3HocTHbie ypaBHeHus. A.B. Koponés.-HOpaiir.-
M.:2017.-280c.

[TonoB A.M., CotnukoB B.H. Beiciias maTrematuka Jij1si 5KOHOMUCTOB: YU€OHUK U
MIPAKTUKYM JIJIst ipuKIiagHoro Oakanaspuara/ A.M. [Tonos, B.H. CotHukoB. — 2-
e u3n., nmepepad. m gomn. — M.: HznmarenscTBo IOpaiit, 2014. — 566 c. —

(bakamnasp. [TpuxnamHoi Kypc).— https://www.biblio-
online.ru/viewer/4AC6D210-49AB-4D97-8E60-C4D12ADCBF32#page/2
Kimrommm, B. JI. Bricmas MaTeMaTHuKa s IKOHOMUCTOB.

3amauun,TeCThLyIPpAKHEHUsT | Y4eOHMK W TpakTHUKyM s OakajiaBpuara H
cnenuanuteTa. M. : U3garensctBo FOpaiit, 2019. - pexxum goctyna: [lonos A.M.,
CotnukoB B.H. Beiciias marematuka Juiss 5JKOHOMHCTOB: YY€OHHMK M MPAKTUKYM
s mpukiagHoro OakanaBpuara/ A.M. Ilomos, B.H. CortHukoB. — 2-e¢ u3m.,
nepepad. u gon. — M.: U3natensctBo IOpaiit, 2014. — 566 c. — (bakanasp.
[Mpuknanuoit kypc).—  https://www.biblio-online.ru/viewer/4AAC6D210-49AB-
4D97-8E60-C4D12ADCBF32#page/2

6.3. Y4eOHO-MeTOoqHYEeCKOE 0O0ecTedeHHe CAMOCTOATEIbLHOM padoThI.

6.4. HopmaTuBHbBIE MPABOBbIE TOKYMEHThI.

1. Tonoxenne «OpraHuzanus CaMOCTOATEIbHONW padOThl CTYACHTOB (enepalbHOTro
TOCYJapCTBEHHOTO OFO/KETHOTO 00Pa30BaTENIbHOTO YUPEKICHHS BBICIIETO 00pa30BaHUs
«Poccuiickas akajgemMusi HApOIHOTO XO3SHUCTBA M TOCYAApCTBEHHOW CIYXObI MpHU
[Ipesunente Poccuiickoit @enepanun» (6 pedaxyuu npuxkaza PAHXul C om 11 masa 2016
2. No01-2211; om 1 cenmsnops 2017 2. Ne 02-539)

6.5. UnTepHeT-pecypcesbl.

1. DBC «IPRbooks» http://lib.ranepa.ru/base/abs-iprbooks.html

2. DOBC «tOpaiit» http://lib.ranepa.ru/base/abs-izdatelstva--urait-.html
3. DBC «Jlauby http://lib.ranepa.ru/base/abs-izdatelstva--lan-.html

4. Elibrary xommanuu ProQuest http://lib.ranepa.ru/base/ebrary.html



https://www.biblio-online.ru/book/A02D224A-69C5-4DDD-99C7-8383D5331A28,%20Часть
https://www.biblio-online.ru/book/A02D224A-69C5-4DDD-99C7-8383D5331A28,%20Часть
https://www.biblio-online.ru/book/971619EF-7196-46F3-9C56-028E4108899C
https://www.biblio-online.ru/book/971619EF-7196-46F3-9C56-028E4108899C
https://www.biblio-online.ru/viewer/4AC6D210-49AB-4D97-8E60-C4D12ADCBF32#page/2
https://www.biblio-online.ru/viewer/4AC6D210-49AB-4D97-8E60-C4D12ADCBF32#page/2
https://www.biblio-online.ru/viewer/4AC6D210-49AB-4D97-8E60-C4D12ADCBF32#page/2
https://www.biblio-online.ru/viewer/4AC6D210-49AB-4D97-8E60-C4D12ADCBF32#page/2
http://lib.ranepa.ru/base/ebrary.html
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7. MarepuanbHoO-TeXHH4YeCKass  0a3a, HMH(OPMALMOHHBIE  TEXHOJIOIHH,
NporpaMMHoe odecneyeHne 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Tpebosanus k ayoumopusam (nomewjeHusim) 0 NPo8edeHUs. 3AHAMULL:

Jis mpoBeneHUS MPAKTUYSCKUX 3aHATUH TO AWCHHUILUIMHE HEOOXOIUMO HaJIH4due
HOyTOyKa (KOMIBIOTEpA) C YCTAHOBJICHHBIM TakeToM Microsoft® u MyJIbTUMETUHHOTO
IPOEKTOpA.

Tpebosanus k npoepammHomy obecnedeHuro 00ue2o NoIb306AHUSL:

Crnenuanu3upoBaHHoe  00OpyJOBaHME U CIEHUATU3UPOBAHHOE  MPOTPAMMHOE
o0ecrieyeHrne Py U3yYCHUH JUCIUTUINHBI HE UCTIONIB3YyEeTCSl.
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