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PABOYAS MPOrPAMMA YYEBHOWU OUCLUUMNIIUHDI

B1.6.06 MaTemaTtudeckmn aHanms

1. Koo 1 HaumeHoOBaHMe HanpaBneHus NoAroToBku/cneunanbHOCTH:
38.03.01 BkoHOMUKA

2. NMpodunb noarotoBku/cneumnanusaumsa: byxydet, aHanms n ayant, Kommepumsa, PrHaHChI
N KpeanT, AKOHOMUKA NpeanpusTUn U opraHnsaumi, AKOHOMUKA PbIHKOB, YenoBe4veckne
pecypchbl B LMdpoBOM akOHOMUKE, KopnopaTmBHbIN y4eT n douHaHCcoBbIM aHann3, Mogenu un
MeTobl aHann3a LMgpoBon 3KOHOMUKN

3. KBanudukaums (creneHb) BbiNyCKHUKA: 6akanaBp 9KOHOMUKK

4. ®dopma ob6y4eHuUs: o4yHas

5. Kacdbegpa, oTBevarwas 3a peanmsaumio aucumnnuHbl: kacdeapa MHpopmayMOHHbIX
TEXHONOrMM N MaTeMaTU4YeCcKnx MeTOA0B B 9KOHOMUKE

6. CocTtaBMTENM NPOrpamMmbl:

Bouwesa Onbra CtaHncnaBoBHA, K.9.H., JOLUEHT, S3KOHOMUYECKUIA DaKynbTeT
Kadpegpa nHpopMaLMOHHbBIX TEXHOMOMMA U MaTEMaTUYECKUX METOAOB B 9KOHOMMKE .
LLlekyHcknx CeeTnaHa CTaHMCnaBoBHa, K.d).M.H., AOLEHT, 3KOHOMUYECKNA haKynbTeT
kKadpenpa nHpopMaLMOHHbBIX TEXHOMOMMA U MaTEMaTUYECKNX METOA0B B 3KOHOMUKE.

7. PekomeHpgoBaHa: HMC akoHomuueckoro goakynbeteta BI'Y npotokon Ne4 ot 16.04.2020.

8. YuebHbIn ron:2020-2021 CemecTtp(bl): 1, 2



9.llenu n 3agayum y4e6HON AUCLMNIIUHDI:

Lenb un3yyeHna amcumnnmHbl hOpMUpoBaHME Yy OBYYarOLMXCS YCTOMYMBBLIX 3HAHUNA U
HaBbIKOB MO MPUMEHEHMIO annapaTta MaTemMaTU4ecKoro aHanusa K peLleHno TEOPEeTUYECKUX U
NpakTU4EeCKNX 3agay, ccnegoBaHMO NPUKNagHbIX BONPOCOB 3KOHOMUKM.

OcHOBHbIMM 3aaa4YamMm y4ebHON NCUMNINHBI ABNSAOTCA:

-OBNAaieHNEe TEeOopeTMYeCKMMM U  METOANYECKMMM  OCHOBaMM  MaTemMaTU4eckoro
MOAENUPOBaAHNA 3KOHOMMYECKMX MpOoLEecCcoB UM (QOPMUPOBAHME HABLIKOB MCMOMb30BaHUS
MeTOLOB MaTeMaTUYECKOro aHannaa ansi peLeHnst 3KOHOMUYECKNX 3agau;

-OCBOEHME OCHOBHbIX METOAOB peleHus 3agady auddepeHuManbHOro UCHUCNEHUS
YHKLNN OOHOM NEePEMEHHOM;

-nNpuMeHeHne anddepeHLmManbHOro MCYNCIEHNS K NCCNEeA0BaHMI0 OYHKLMNA;

-OCBOEHME OCHOBHbIX METOAOB peLlleHna 3afad onpegenieHus akcTpemyma gyHKUUn
OAHOW NEPEMEHHBIX;

-OCBO€EHME OCHOBHbIX METOJ0B pPeLleHns 3a4ay UHTEerpanbHOro NCHNCNEHUS;

-OCBOEHME OCHOBHbIX METOOO0B pelleHuss 3agady  auddepeHumanbHOro UCHUCNEHUs
PYHKUMM  HECKONbKMX MNEPEMEHHbIX, OCBOEHME OCHOBHbIX METOOOB pelleHus 3agad
onpeaeneHunst IkCTpeMymMma (PyHKLUUM HECKONBbKMUX NepeMEHHbIX, 3afay YCITOBHOIMO 3KCTPEMYMA;

-NPUMEHEHNE METOAOB MaTeMaTM4ecKoro aHanu3a pAangd onpegeneHuss CxXoaMmocTu
YUCIOBbIX W CTEMEHHbIX PSO0B;

-OCBOEHME OCHOBHbLIX METOAOB peLleHns anddepeHumanbHbiX YpaBHEHWUN;

-npuobpeTeHne HaBbIKOB  MCMOMb30BaHUS MaTeMaTU4YecKmx MeTOAOB W OCHOB
MOOEeNMPOBaHNS SKOHOMUYECKMX NPOLIECCOB

10. Mecto y4yeOHOM AaucuunnuHbl B cTpyktype OOI: [ducumnnuHa «MatemaTtunyeckuin
aHanu3» BxoguT B ©0asoByl0 4YacTb y4yebHOro nnaHa B 1, 2 cemecTpax W 4dBnsaeTcs
obasaTenbHOM AucuunnuHon. lMporpamma Kypca CTPOUTCA Ha Mpeanochbinike, YTO CTyAEeHTbl
BnagetoT 06asoBbIMM 3HaAHMAMKM NO MaTematuke. Kypc cospaeT npegnocbiikun gns 6onee
rnybokoro OCBOEHUs pasferioB MaTeMaTUYecKoro aHanusa, IMHenHon anrebpbl, Teopuu
BEPOATHOCTEN UM  MaTemMaTMyeckonM CTaTUCTUKWM, METOAOB ONTUMAalnbHbIX  pPeLLUeHUn,
9KOHOMETPUMKM, a TaKkKe peLleHUs TUNOBbIX MaTteMaTUyeckmx 3agad, M 3agad, MCnonb3yeMblx
npuv oueHke 3PMEKTUBHOCTN B Pa3fNYHbIX cdhepax SKOHOMUKM.

11. NMnaHupyeMble pe3ynbTaTbl O0y4YeHUsi MO AUcuUNnuHe/Moaynio (3HAHUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yribTaTaMu OCBOeHUsi obpa3oBaTenbLHOM
nporpamMmmbl (KOMNeTeHUMSAMU BbINYCKHUKOB):

KomneTeHums MnaHvpyemble pesynbtaTtbl 0by4eHus
Kon HassaHune
OriK-2 3HaTb:
CNoCcoBHOCTbLIO - OCHOBbl MaTeMaTU4ecKoro aHanuMsa, Heobxoaumble AOnd
ocyuiecTnaTb cbop, pelwennsa MHaHCOBLIX 1 3KOHOMUYECKNX 3a4au.
aHanua n obpaboTky YmeTb:
JaHHbIX, HEOOXOANMbIX -ocywecTBnATb  nouck, cbop wn aHanu3  MHdopmauuu,
Ana peweHuns HeoOXoaUMbIN ANA pPeLUeHUst NMOCTABIIEHHON 3KOHOMUYECKOM
npodeccnoHanbHbIX 3agay | 3agayu.
- NPUMEHATb MeToAbl MAaTEMATUYECKOrO aHanm3a K peLueHuto




pasnMYHbIX S3KOHOMUYECKMX 3aaad.
Bnapetb:

- HaBblkaMX MPUMEHEHUA MaTeMaTU4YeCKOro MHCTPYMEHTapus
ONsl peLleHNst SKOHOMUYECKUX 3aavy;

-HaBblkaMn 00paboTKM AaHHbIX, HEOBXOAMMBIX ONSi peLleHns
3KOHOMWYECKUX 3aJau.

OrllK-3 cnocobHoCcTbi0  BblbpaTh | 3HaTh!:
WHCTPYMEHTanbHble - OCHOBHbIE MOHATUSA M MeToAbl MaTemMaTU4ecKoro aHanmsa,
cpeactea ansg obpaboTkm | HeoOXxoauMbIe ANS PeLleHUst NOCTaBNEHHOW 3aauu;
9KOHOMMYECKNX [OaHHbIX B | - WHCTPYMEHTanbHble CpefcTBa MaTemMaTU4eckoro aHanusa
COOTBETCTBUU c | Ansa obpaboTkM IKOHOMUYECKNX AaHHbIX.
nocTtaBneHHoMn 3apaden, | YmeTtnb:
npoaHanuanpoBaTb - OCYyLLEeCTBNATbL BbIOOP COOTBETCTBYIOLLErO MaTeMaTU4EeCKOro
pesynbTaTbl pacyYeToOB W | MHCTPYMEHTapUS, HeobxoaMmoro ans 0b6paboTku
obGocHOBaTb  MNOSyYEHHbIE | 3KOHOMUYECKMX [AaHHbIX B COOTBETCTBUM C MOCTaBMNEHHOW
BbIBOAbI 3apaven;
- aHanuMaupoBaTb pe3ynbTaTbl pacyeToB, 0OOCHOBLIBATbL
NnonyyeHHble BbIBOAbI;
- opmynupoBaTb M [oKasbiBaTb OCHOBHble TeOpeMbl
MaTemMaTU4eCcKoro aHanmsaa;
- pewaTtb TWUMOBble 3adayn MaTeMaTU4ecKoro aHanuaa;
npoBoauTb uccneaoBaHne QYHKUUA, BbIMUCASATb Npegensl,
HaxoOuTb MPOM3BOAHBLIE U MHTErpasnbl; HaxoauTb 3KCTPEMYM
PYHKLMN HECKOITbKMUX NEePEMEHHbIX.
BnapeTtb:
-MOHATUMHBIM ~ annapatoM  MaTemMaTU4yeckoro  aHanuaa,
HeoOXoOMMbIM  ANA  M3YyYeHUs NOCreayrLwmx AUCLMNINH
MaTeMaTUYeCKoro UMKNna M Ons pelleHust 3KOHOMUYECKUX
3apav;
-A3blkOM  MaTemMatuku gna  paboTtel €O cneumanbHOW
nutepartypomu;
- HaBblkaMX NPUMEHEHUS MaTEMaTUYECKOro WMHCTPYMEHTapUs
A5l aHanms3a nonyYeHHbIX AaHHbIX.
MK-4 CMOCOBHOCTbIO Ha OcHoBe | 3HaTb:
onmncaHnss 3KOHOMMUYECKUX | - OCHOBBI annapara MaTeMaTU4ecKoro aHanunaa,
NMPOLECCOB U  SIBMIEHUM | HeoOXoanMble NSl PELUEHNS SKOHOMUYECKUX 3adav;
CTPOUTb CTaHOAPTHbIE W | -OCHOBbI MaTeMaTn4eCcKnx MeTo0B MoAenMpoBaHus
3KOHOMETpUYECKNE 9KOHOMMUYECKNX CUCTEM.
MoAenu, aHanuaupoBaTtb U | YMeTb:
cogepxaTeribHO - MCNonb3oBaTb MaTEMATMYECKUM $3bIK M MaTeEMaTUYECKYHO
WHTepnpeTnpoBaTb CUMBOJINKY npwu NOCTPOEHUN CTaHOAPTHbIX "

nonyYeHHble pe3ynbTaThbl

9KOHOMETPUYECKUX MOAENEN;

- MPOrHO3MpoBaTb Ha OCHOBE CTaHAAPTHbIX MaTeMaTUyeCKuUx
MoJenen pa3Butne aKOHOMUYECKNX MPOLECCOB U SBMEHUIA,

- aHanuaupoBaTb W coAepXaTeNbHO WHTEepnpeTupoBaTb
nony4yeHHble pesynbTaThl.

Bnagetb:

- HaBblkaMX MPUMEHEHUS MaTeMaTU4eCKOro MHCTPYMEHTapus
ONS peLLeHnsa 3KOHOMMYECKMX 3aaav;

- MeTOAMKOM NOCTPOEHUs, aHanu3a W NpUMEHEHMUs
MaTemMaTUYeCKUX Modenen Ans OLEeHKM COCTOAHMSA U NMPOrHo3a
pPasBUTUS AKOHOMUYECKNX ABIIEHUIA N NPOLECCOB.




12. O6beM OUCUUNNUHBLI B 3a4eTHbIX eAunHuLax/vyac. (8 coomeemcmsuu ¢ y4ebHbIM MIaHoOM) —

8/288

CDopma HpOME)KyTO‘IHOﬁ aTTecTaunun. 3K3aMeH

13. Buabl yue6HOM paboThl:

TpyooemKkocTb
Bua yue6Homn paboTsi Bcero Mo cemecTpam
1 cemecTtp 2 cemecTp
AyaouTOpHbIE 3aHATUSA 102 54 48
nekumm 52 36 16
B TOM 4ucne: npakTu4eckme 50 18 32
nabopartopHtle - - -
CamocrosiTensHas pabota 114 54 60
B TOM umcne: KypcoBasi pabota (MpoekT) -
dopma npoMexXyTo4HOM aTTecTauum 72 Ok3ameH -36 Ok3ameH -36
Wtoro: 288 144 144

13.1. CopepxaHne AUCLMUMNIUHLI.

n/n

HanmeHoBaHue pasgena

OUCUUMIUHBI

CopepxaHue pasgena AucumnivHbl

Mamemamud4eckul aHanu3s (1 cemecmp)

1. Jlekuyuu

11

BeeneHune. dnemeHThl
TEopUM MHOXECTB

Mpeaomer Mmaremartmyeckoro adHanmsa. Heobxogumoctb 1
0COBGEHHOCTN NPUMEHEHUS METOLOB MaTEMaTUYEeCKOro aHanusa B
3koHoMuke. oHsATUe MHoxecTBa. Onepauun Hag MHOXEeCTBaMMW.
UnniocTpaums onepaumMi Hag MHOXECTBaMM C  MOMOLLbHO
aunarpamm dnnepa.OrpaHnYeHHble U HeorpaHUYEHHbIE MHOXECTBA,
TOYHas BEPXHSI1 U TOYHAs HWXKHSAS TPaHWM YMCIIOBOrO MHOXECTBaA.
MHOXeCTBO BELLUECTBEHHbLIX YUCEN, MPOMEXYTKM WU WX BUAbI.
AbconoTHas BenuymMHa yucna. Nprmepbl UCNOMb30BaHNUA TEopUM
MHOXECTB A1 peLleHNs NPUKNagHbIX 3a4ay.

1.2

NocnegoBaTenbHOCTW.
MNpenen
nocnenoBaTenbHOCTU

MoHsaTMe nocrneqoBaTenbHOCTH. Cnoco0bbl 3apaHus
nocnegosaTtenbHocTen. beckoHeyHO Manble U OecKoHe4yHo
oonblune nocnenoBaTeNbHOCTU. OrpaHu4yeHHble n
HeorpaHu4eHHble nocneaoBaTenbHOCTH. Cxopsiumecs
nocrnegoBaTenbHOCTH, nx cBOWNCTBA. MOHOTOHHbLIE
nocnegoBaTenibHOCTU. Yncrno e. Teopema O BrOXKEHHbIX OTpe3Kax.
BbluncneHnne npegena nocrneaoBaTeNbHOCTW.

1.3

OyHkumK. MNpegen yHKUUn

OnpegeneHne gyHkumm. Cnocobbl 3agaHus yHKUMKU. [loHATUs
CnoxkHom un  obpaTHOW  PYHKLMNA. HeaBHas  dyHKUMSA.
Knaccudpukauma dyHkumn. NMpumMeHeHne @YHKUMN B 3KOHOMUKE
(MpomnsBoacTBEHHas QYHKUMSA, YHKUMA MOMNE3HOCTU, (YHKUUA
cnpoca W npeanoxexus). beckoHeyHo Manble M OeckoHeqHOo
fonblne dyHkumMn. CpaBHeEHNE DECKOHEYHO MarbiX U BECKOHEYHO
fonbwnx dyHkumin. OnpegeneHus npegena yHKLMN B TOYKE U Ha
DeckoHe4yHOCTN,  ornpefeneHve  OOHOCTOPOHHWX  Mpedesnos.
OcHoBHble cBOWCTBa npedenoB dyHKUMW. [lepBbli 1 BTOPOM
3amevaTenbHble npegenbi. Mpumepsl 3KOHOMUYECKMX
npunoxeHun. BblunucneHve npegenoB (PYHKUMA UM packpbiTve




HeonpeneneHHOCTEN.

1.4

HenpepbIBHOCTb (PyHKLIUM

OnpegeneHve HeMpepbiBHOCTU  (QPYHKUMM B TOYKE M Ha
npomMmexyTke. HenpepbIBHOCTb arieMeHTapHbIX pyHKuuiA. CBoMCTBa
HenpepbiBHbIX  (OPYHKUMIA.  Knaccudpukaums Toyek  paspblBa.
Teopema 00 yCTOMYMBOCTM 3HaKa HenpepbiBHOM dyHKUMK. [epBas
n BTopasa Teopembl bonbuaHo-Kowwn. Mepeas n BTOpas Teopembl
BewnepLliTpacca. HenpepblBHOCTb COXHOWM 1 06paTHOM OYHKLUNN.

15

OundbdepeHumnansHoe
ncymcneHme yHkLun ogHom
nepemeHHomn

MoHATMe npom3BoaHON. [eOMEeTPUYECKUIN U SKOHOMUYECKUIA CMbICH
npoussogHon. OQHOCTOPOHHME MpounsBoAHble. Mcrnonb3oBaHue
MOHATUS NPOM3BOOHOW B 9KOHOMUYeckoW Teopuu. [loHATue
anddpepeHumpyemoctn dyHkumm. Heobxogumble n gocTaTouHbIe
ycrnosus AnddepeHunpyemocTum PYHKLUMM B TOYKe.
OundbdepeHumpyemMocTe U HenpepbiBHOCTb  PYHKUMKU. TTOHATMSA
audpdepeHunana. [eomeTpudeckuii  cmbicn  gudpdepeHumana.
MpumeHeHne andpdepeHUmnana K NPUONMKEHHbIM BbIYUCITEHUSIM.
OundbdepeHumpoBaHme cyMMbl, pasHOCTM MPOU3BeAEHUs!, YaCTHOro
dyHKumMn.  OudpdepeHumpoBaHme  anemeHTapHbIX  PyHKUWNA.
OundbdepeHuupoBaHmne CNOXHON YHKLMK, npvem
norapudpmMmmyeckoro auddepeHuupoBanus. OuddepeHumpoBaHne
obpaTtHon dyHKumn. MpousBogHble U AnddpepeHumansl BbICLLMX
nopsiaKoB.

1.6

MpumeHeHne
andpepeHumanbHOro
NCYUCMEHMS K MCCNegoBaHuUIo
YHKLMIA

Teopembi®epma, Ponng, Jlarpanxa, Kowwu. eomeTpuyeckaa wu
3KOHOMUYECKas UHTepnpeTaumnsa TeopeM. MNpusHakm MOHOTOHHOCTU
dyHKUMM.  OkcTpemym  byHkuun.  Heobxogmmoe — ycrnosue
akcTpemyma. [lepBoe ©  BTOpoe  [AOCTATOMHbIE  YCINOBUSI
akcTpemyma. [lpumepbl pelleHns 3SKOHOMWMYECKUX 3agdad  Ha
onpegeneHne akctpemyma. [loHsTMe BbINYKNOCTUM  (PyHKUMW.
HoctatouyHble ycnoBus BbINyKNocTW. [loHATME ToukM neperuba.
Heobxogumoe w© goctaToyHOe YCroBMSA  TOYkM  neperuba.
AcumnToTbl rpaduka pyHkumi. Teopema Jlonutans. Obias cxema
nccnenoBaHnst pyHkumn. MiccnepoBaHue QYHKUMIA B SKOHOMMUKE.
OnpegeneHne vHTepBanoB MOHOTOHHOCTW, 3KCTPEMYMOB, TOYEK
nepernba u acumnToT rpaduka yHKuuKn. MNMoctpoeHne rpadunkoB

D YHKLMN.

1.7

HeonpegeneHHbin nHterpan

MepBoobpasHaa yHKUMKU. HeonpegeneHHbli WHTErpan u ero
OCHOBHble CBOWCTBA. WHTerpanbl OT OCHOBHbLIX 3fIEMEHTapPHbIX
dyHkuMn. Metoa 3ameHbl nepeMeHHon. MeToa MHTerpmpoBaHus
no YyactaMm. OCHOBHbIE TUMbl MHTETPanNoB, 6epyLLNXCS MO YacTaM.

2. MpakTnyeckne 3aHATUA

21

OneMeHTbI Teopun MHOXeCTB

MoHsTHe MHOXecCTBa. Onepaumu Hag MHOXeCTBaMW.
UnniocTpaums onepaumMi Hag MHOXECTBaMM C  MOMOLLIbHO
anarpamm Onnepa.OrpaHuyeHHble 1 HeorpaHNUYeHHbIE MHOXKECTBA,
TOYHas BEPXHSI1 U TOYHAs HWXKHSAS TPaHWM YMCIIOBOro MHOXECTBaA.
MHOXECTBO  BELLECTBEHHbLIX  YMCEN, MPOMEXYTKM U UX
Buabl.MpMMepbl MCNoMb30BaHUS TEOPUN MHOXECTB ANs peLleHus
npuknagHblX 3agay.

2.2

NocnegoBaTenbHOCTW.
MNpenen
nocnegoBaTenbHOCTU

MoHsaTMe nocrnenoBaTenbHOCTH. Cnoco0bbl 3apaHus
nocnenoBaTeribHOCTEN. Bblrmcnenune npegena
nocnenoBaTeNbHOCTU.

2.3

®yHkumn. MNpegen dyHKUMK

Onpegenexne PYHKUMM. Cnocobbl 3agaHusa PyHKUMN.
BbluncneHnuve npenenos dyHKLMA " packpbiThe

, , 0—00, 0-00.

HeonpeaeneHHocTen. HeonpeaeneHHOCTH

818

ol|lo

MepBbii 1 BTOPOKW 3aMeYvaTtenbHble npeaernol.

2.4

HenpepbIBHOCTb (PyHKLNN.

OnpegeneHve HeEMpepbiBHOCTU  (PYHKUMM B TOYKE W Ha
npomexyTke. HenpepbIBHOCTb aneMeHTapHbIX MYHKUMA. TOuYKM
paspbiBa. Knaccudmkaumst Touek paspbia.




2.5

OudpepeHumansHoe
ncumncrieHme yHKUUM oaHon
nepemMeHHoMn.

MoHATue nponsBogHoNn. MeomMeTpUYECKUN N1 IKOHOMUYECKUI CMbICTT
npownssogHon. JuddepeHumpoBaHme CYyMMBbil, pasHocTn
npomsBefeHus, 4YacTHoro  yHkumn.  OudbdepeHumpoBaHme
aneMeHTapHbIX  yHKuMA.  OucbdepeHumnpoBaHne  CroXHOM
dyHKUMK, npuem norapucpmudeckoro  aAncdepeHLnpoBaHNS.
MoHatna auddepeHumnana.fllpoussogHele n  auddepeHumansl
BbICLLMX NOPSASKOB.

2.6

MpumeHeHne
AnddepeHumnansHoro
NCYUCMNEHMS K MCCrefoBaHUIo
PYHKLMIA.

OKkcTpemMyMm  dyHKuMM.  Heobxogumoe ycrioBMe  3KCTpemyMma.
MepBoe M BTOpOe [AOCTaToYHbIE YCNOBUS IKCTpemyma. Mpumepbl
pelleHns 3KOHOMUWYECKMX 3ajay Ha onpeaeneHue 3aKcTpemyMa.
MoHsTME  BbINYKNOCTM  dyHKUMKM.  [locTatoyHble  YCroBust
BbinyknocTu. [oHsTMe ToukM nepermba. Heobxogumoe 1
[OCTaTOYHOE YCMOBUS TOYKM nepernba. AcUMNTOThl rpadmka

DYHKLMN.

Mamemamud4eckul aHanu3s (2 cemecmp)

1. Jekuun

1.1

Heon pe,El.eJ'IeHHblﬁ nHTEerpan

WHTerpupoBaHne TpUroHOMETpUYeCKnX yHKUMR. PasnoxeHue
paunoHanbHoW  Apobu Ha cymMMmy npocTedwmx — Apoben.
WHTerpuposaHue paunoHanbHbIX PYHKUNIA. MeTog
HeonpegeneHHbIX koadduumeHToB. VHTerpupoBaHme npocTenmnx
nppaumoHarnbHbIX (YHKLNNA.

1.2

OnpegeneHHbI HTErpan

lMoHaTMe wuHTerpanbHOW CcyMMbl. OnpegeneHHbln  uHTerparn,
reoMeTpUYEeCKUn 1N 3KOHOMMYECKUI CMbici. OCHOBHbIE CBOWMCTBA
onpedeneHHoro uHTerpana. WHTerpan ¢ nepemMeHHbiM BEPXHUM
npegenom. ®opmyna HoetoToHa-JlenbHuua. WHTerpuposaHme no
YacTaM W MeTod 3aMeHbl MepeMeHHONW B  onpedeneHHOM
WHTerpane. Mpunoxexus onpeaerneHHoro WHTerpana.
MpnbnwmxeHHble  MeToAabl  MHTErpupoBaHus.  Vcnonb3oBaHus
NOHATUS ONpPeaerieHHOro nHTerpana B 3KOHOMUKE.

1.3

HecobcTBEHHbIE MHTErpanbI

HecobcTBeHHblIEe  uHTErpanbl €  OeCKOHeYHbIMM  npegenamm
WHTErpUpOBaHUs n HecoBCTBEHHbIE WHTerpansl oT
HeorpaHU4eHHbIX OYHKUWNA.

1.4

BekTopHble npocTpaHcTBa.
PyHKUMM MHOTUX
nepemMeHHbIX

lMoHATMe KoopAuHATHOro npocTpaHcTBa. [NoHSATME MEeTpUYecKoro,
NHEnHoro, HOPMMPOBAHHOrO, €BKNMaoBa  MpPOCTPaHCTBA.
Mpumepbl 3KOHOMMYECKMX MNPOCTPAHCTB. 3aMKHYTble OTKPbIThIE,
KOMMaKkTHble  MHOXecTBa B  METPUYECKUX  MpOCTpaHCTBaXx.
ToyeyHble MHOXecTBa B I - mMepHoM npocTpaHcTBe. PyHKUUM
MHOMMX nepemMeHHbiX. [pegen yHKUMM MHOTMX NepemMepeHHbIX.
HenpepbIBHOCTb  PYHKLUMW  MHOMMX  NepemeHHbliX. OCHOBHbIE
CBOWCTBA HeNnpepbIBHbIX PYHKUMUA. TMOHATUE CROXHON YHKUUK.
HenpepbIBHOCTL  CNOXHOW  (PYyHKUMW. YacTHble W NOMHble
npypawieHns  QYHKUMM  MHOTMX  NEepeMeHHbIX.  YacTHble
npounssBogHble M AuddepeHunan nepBoro nopsiaka B YHKUMU
MHOMMX MepemMeHHbIX. OuddepeHumpyemoctb ¢yHKumin. CBA3b
anddepeHumpyemocTn c cyLleCcTBOBaHNEM YacTHbIX
npomnssogHbIX.  OuddpepeHumpyeMocTb U HenpepbiBHOCTb.
lMoHATME nNpou3BOOHOM MO  HaMpaBNeHW W rpagueHTa.
OuddepeHumpoBaHmMe CNOXHOW M HesBHOW yHKUMKW. YacTHble
npom3sogHble 1 auddepeHumansl  BbICIUMX  MOPSAKOB.
Mcnonb3oBaHne oyHKUUA MHOMMX MepeMEHHbIX B SKOHOMWYECKON
Teopun. JlokanbHbIA IKCTpeMyM (YHKLMM MHOMMX MepeMEHHbIX.
Heobxoommoe ycrnoBue mokanbHOro akcTpeMyma. [doctaTouyHoe
YyCIOBME FOKanbHOro  3kcTpemyma (KkpuTepunm CwunbBecTtpa).
YCNoBHbIN 3KCTPEMYM (PYHKLMN MHOMMX NepeMeHHbIX. Teopema o
paspeLunMocTM CUCTeMbl (PYHKLUMOHanNbHbIX ypaBHeHWn. Metopn
MHOXuTenen Jlarpanxa. [lpymepbl pelleHne 3KOHOMUYECKUX
3agav.

15

Yucnosble n
PYHKUMOHambHbIE psabl

Yucnosble pAabl. Onpe,u,eneHMe YUCNOBOro pAaga un ero CyMmmbl.
Pagbl ¢ NOMOXWUTENbHBIMU YSlIEHaMMN. 3HaKOI'IepeMeHHbIe pAanbl,
abcontoTHas n yCnoBHas CXOOUMOCTb. MNoHsaTne o
(bYHKLI,VIOHaJ'IbeIX panax. MHTepBaJ’I n pagnmyc cCxogunmocCTu
CTeneHHoro psaaa. PaanoxeHwne (byHKLI,I/II/I B CTENneHHble pAabl




(pagbl  Tewnopa wu  MaknopeHa). [lpumeHeHne psiaoB B
NPUONKEHHBLIX BbIYUCIIEHMUSIX.

1.6

OndbdepeHumnansHble
ypaBHeHUs

OKOHOMMYECKME 3ajaudv, NpUBOAAWME K AnddcbepeHumanbHbIM
ypaBHeHuaM. OudpdepeHumansHble ypaBHEHUA NepBOro nopsiaka.
JInnenHble  gnddepeHumancHble  ypaBHEHMS  (OQHOPOLHbIE,

HeoaHOPOHbIE, c NOCTOSAHHLIMM
KoadbdpuumenTamm).JudpdepeHumansHble  ypaBHEHUS  BTOPOro
nopsiaka. MpunoxeHna guddepeHumansbHbIX  YpaBHEHUA B
3KOHOMMUKE.

2. Mpaktuyeckue 3aHATUA
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Heon pe,El.eJ'IeHHblﬁ nHTEerpan

MepBoobpa3sHaa dyHKuMM. HeonpedeneHHbIi MHTErpan u ero
OCHOBHble cBOMWCTBA. WHTerpanbl OT OCHOBHbIX 3f€MEHTapHbIX
dyHKUMN. MeToq 3ameHbl nepemeHHon. MeTtod MHTerpupoBaHus
no yactam. OCHOBHbIE TUMbl UHTErpanos, GepyLinecs no YacTaMm.
WHTerpupoBaHne TPUroHOMETpUYECKUX (yHKUMR. PasnoxeHue
pauuoHanbHoW  Apobu Ha cyMMy npocTedwmx  Apoben.
WHTerpuposaHue paunoHanbHbIX PYHKUNA. MeTog
HeonpegeneHHbIX koadduumneHToB. HTerpupoBaHme npocTenmnx
nppauuoHarnbHbIX dYHKLWNA.

2.2

OnpegeneHHbI MHTerpan

OnpepeneHHbin ~ uHTerpan. dopmyna  HbtoToHa-JlenbHuua.
WHTerpupoBaHne no 4actaM M MeToq 3ameHbl NepemMeHHON B
onpegeneHHoMm  uHTerpane.  [lpunoxeHusa  onpegeneHHoro
WHTerpana.

2.3

HecobcTBeHHbIE MHTErpansl

HecobcTBeHHblEe  uHTerpanbl ¢ OeCckoHeYHbIMM  npegenamm
WHTErpMpoBaHus 7] HecobCTBEHHbIE WHTErpansbl oT
HeorpaHMYeHHbIX PYHKLUNNA.

2.4

DYHKLMM MHOTUX
nepemMeHHbIX

®YHKUMM  MHOTMX  MEepPeMEeHHbIX.YacTHble  MpPoOM3BOAHbIE U
ondpepeHuman nepBoro  nopsigka B (PYHKUMM  MHOIMX
nepemeHHbix. [loHATME NPOM3BOOHOM MO  HaMpaBfEHUO W
rpagueHTa. JuddepeHunpoBaHne CroXHOM U HESABHOM (PYyHKLNN.
YacTHble npousBogHble M auddepeHumnansl BbICWIKMX MOPSIAKOB.
Mcnonb3oBaHne oyHKLUA MHOMMX MEPEMEHHbIX B SKOHOMWYECKON
Teopun. JIokanbHbI IKCTPEMYM (YHKLMM MHOTMX MEPEMEHHBbIX.
Heobxogumoe ycrnoBue rnokanbHOro akcTpemyma. [octaTouyHoe
yCrnoBMe JloKanbHOro 3akcTpemyma (kputepun CunbBecTpa).
YCnoBHbIA 3KCTPEMYM  (QYHKUMM MHOMMX nepemeHHbix.MeTopq
MHOXUTenen JlarpaHxa.
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Yucnosble n
PYHKUMOHambHbIE psabl

Yucnosble psagbl. OnpegeneHve 4MCcroBOro psiga M ero CyMmbl.
Heobxogumbin npM3HaK  CXOAMMOCTM  YMCIOBbIX psiaoB.
MapmoHnyeckun pag. Psagbl ¢ NONOXUTENbHBIMK - YNEHaMM.
JocTtaToyHble Npu3HaKM CXOOMMOCTWM YMUCMOBOrO psada (mpusHak
cpaBHeHusi, npu3Hak Oanambepa, vHTerpanbHbIi npudHak Kown).
3HakonepemMeHHble psaabl abcontoTHas M yCrnoBHas CXOOQUMOCTb.
MoHATMEe O dyHKUMOHanNbHLIX psgax. WIHTepBan wn  paguyc
CXOOMMOCTU CTEMEHHOIO psiaa.

2.6

OuddepeHumnansbHble
ypaBHEHUS

OuddepeHumanbHble ypaBHEHUS NepBOro nopsgka. YpaBHeHUs ¢
pasgenswwmMmics  nepemeHHbiMn. OgHOpoAHble U VHENHble
ypaBHEHUS  MNepBOro  MOpsidka. YpaBHEHUss B MOJHbIX

anddepeHumnanax. 3apava Kowuwn. JInnenHble
audbdepeHumnaneHble ypaBHeHMS (OQHOPOAHbBIE, HEOOAHOPOAHbIE, C
NOCTOSIHHBIMMU KoadppuumeHTamm).dudbdbepeHumanbHbie

ypaBHEHWs1 BTOPOro nopsigka.




13.2. Tembl (pa3aenbl) AUCUUNIVHBLI U BUAbI 3aHATUK:

Buabl 3aHsaTUIA (YacoB)
Ne HanmeroBarue Temsl (papena) Mpaktuyeckne | CamocTosTensHas
n/n OVCUUNIUHDI Jlekumu 3aHETS paGoTa Bcero
1 cemecmp

1 BBeneHue. 3nemMeHTbl Teopum > 1 > 5
MHOXECTB

2 MocneposaTtensHOCTU, Npegen 4 1 4 9
nocneaoBaTenbHOCTU

3. ®yHkumun. MNpegen gyHKLMK 6 6 6 18

4. HenpepbIBHOCTb hYHKLMK 4 - 6 10
OndbdepeHumnansHoe ncuncneHme

5. PYHKUMM OOHOW NepeMeHHON 8 5 10 23
MpumeHeHne auddepeHLmMansHoro

6. NCYUCNEHMNS K UCCIEaOBaHUIO 8 5 16 29
dYHKLMIA

7. HeonpegeneHHbIn nHTerpan 4 - 10 14
OK3ameH 36

Wtoro: 36 18 54 144
2 cemecmp

1. HeonpegeneHHbIn nHTerpan 2 10 10 22

2. OnpegeneHHbIn nHTerpan 2 2 10 14

3. HecobcTBEHHbIE MHTErpanbl 1 2 10 13

4 BekTopHble npocTpaHcTBa. PyHKLMK 9 12 10 31
MHOTUX MEPEMEHHbIX
Yucnosble 1 yHKUMOHAMNbHbIE 4 10 15
psabl
OnddepeHumanbHble ypaBHEHUS 1 2 10 13
Ok3ameH 36

Wtoro: 16 32 60 144

14. MeToau4yeckue ykasaHuUA Ans obyyaroLwmxcs no 0CBOEHUI0 AUCLUNIIUHDI

B npouecce npenogaBaHus AUCUMNAMHBI UCMOMb3YIOTCA Takue Buabl y4ebHon paboThl,
Kak neKkumn, MpaKTUYEeCcKMe 3aHATUS, KOHTPOSibHble paboTbl, a TakkKe pasnuyHble BuAbl
CaMOCTOATENbHON paboTbl 06y4YatoLMXCA.

MeToaunyeckne ykasaHusa ans obyyawolimxcs npu paboTe Hag KOHCMEKTOM NEKLMN BO
BPEMS NPOBEAEHNS NEKLNN.

Nexkums — cmucrtematmdeckoe, nocnegoBaTenlbHOE, Yalle MOHOMOMMYECKOEe W3MOXEHUe
npenogasartenemM y4ebHOro matepmana, kak npaBuIo, TEOPETUYECKOro Xxapakrepa.

B npouecce nekumn obydarommca peKOMEHOYeTCA BECTM KOHCMEKT, YTO MO3BONUT
BMOCNEACTBMM  BCMOMHUTb  WM3YYEHHbIM  MaTepuarn, [OOMONHUTb  COAEPXaHue  npu
CaMOCTOATENBHON paboTe C NMTepaTypon, NOArOTOBUTLCA K 9K3aMEHY.

Cnepyet Takke obpalwiaTb BHUMaHWE Ha kaTteropun, hopMynmMpoOBKW, packpbiBakoLime
COLEPXaHNE TeX WM WHbIX SBMEHUA W NPOLIECCOB, HayyHble BbIBOAbI M MNpPaKTUYECKMNE
pekoMeHOaumMmn, NOSMOXUTENbHbBIA OMbIT B OPaTOPCKOM UCKyccTBe. XKenaTenbHO OCTaBUTb B
pabo4ynx KOHCMeKTax Mond, Ha KOTOpbIX AenaTb NMOMETKM M3 PEKOMEHOOBAHHOW nUTepaTypbl,
AOMNOMHAKLWME MaTepuan npocrnyLlaHHON nekunn, a Takke nogdepkusalowmne ocobyto
BaXXHOCTb TE€X UMW NUHbIX TEOPETUYECKNX NOSNOXKEHUN.




Nobas nekunss OomkHa WMMETb FOrMMYEecKkoe 3aBeplueHue, Poflb KOTOPOro BbIMOMHSET
3aKntoyeHune. BblBoabl hopMynupyoTcs KpaTko M NakoHMYHO, MX LienecoobpasHo 3anucbiBaThb.
B koHue nekuun obydarolimecs MMelT BO3MOXHOCTb 3adaTb BOMPOCHI MpenogaBaTernto no
Teme nekuun.

MeToanyeckue ykasaHus ans obyyarLimxcs npy paboTte Ha NpakTUYECKOM 3aHSATUN.

MpakTuyeckne 3aHATUS peanuayloTcs B COOTBETCTBUM C paboyum y4eBGHbIM MraHoOM Mpu
rnocrnegoBaTenNbHOM U3YYEHUN TEM ANCUUMIIVHBI.

B xoge MOAroTOBKM K MPaKTUYECKMM 3aHSATUSIM 00yYaloLMMCs peKOMeHOyeTCsi U3yunTb
OCHOBHYI0 NuUTepaTypy, 03HaKOMUTbLCSI C AOMNOfHUTENbHOW nuTepaTypoi. Mpu atom cregyet
yYecTb pekoMeHaauuu npenogaBaTtens u TpebosaHus yyebHoN nporpammbl. PekomeHayeTcs
Takke gopabaTbiBaTb CBOM KOHCMEKT NEKuuW, Aernasi B HEM COOTBETCTBYKOLUME 3anncu 13
nuTepaTypbl, PEKOMEHAOBAHHOW NpenogaBaTenem 1 npeaycMoTpeHHon paboyeit nporpaMMoi.

B cBsi3n c TeM, YTO aKTUMBHOCTb OOYYalOLLErocs Ha MPaKTUYECKUX 3aHATUSX SBNSeTCS
npeaMeToM KOHTPOSt ero NPOABUMXEHUS B OCBOEHUMN Kypca, TO MOArOTOBKA K TakUM 3aHSATUSIM
TpebyeT OTBETCTBEHHOIO OTHOLLIEHUS.

PelleHne 3agay — BbINOMHEHWe oby4YallMMUCA Habopa nNpakTUYECcKUX npeaMeTHOMN
obnacTu ¢ Lenbto BbipaboTKM HABbIKOB UX PELIEHUS.

Mpexae Yem NPUCTYNUTL K pelleHmnio 3aaad, oby4datolemMycss He06X0AMMO O3HAKOMUTLCS
C COOTBETCTBYWLIMMU pasdenaMmu nporpammbl  OUCUMUMANMHBI MO y4yebHoW nutepatype,
PEKOMEHA0BaHHONM NPOrpaMMon Kypca; nony4ynTb OT npenogaeaTtens MHpopmauuio o nopsiake
NpoBeOeHNs 3aHATUS, KPUTEPUSAIX OLLEHKN pe3ynbTaToB paboThl; MONy4nTb OT NpenogaBaTens
KOHKpeTHoe 3aJaHune 1 nHdopmMauuno 0 Cpokax BbINOMHEHUS, O TPeOOBaHUAX K OPOPMIEHUIO U
dopmMe npeacTaBneHns pesynbTaTos.

Mpu BbLINOMHEHUN 3af4aHUs HeobXxoOUMO MNPUBECTU pas3BepHyTble MOSICHEHNs Xoaa
PELLEeHNs N NpoaHanu3MpoBaTb NoNyyYeHHble pe3ynbTaThl. [pyn HeobxoanmocTn oby4atowmecs
NMEelT BO3MOXHOCTb 3aaTb BOMPOCHI MpernogaBaTento Mo TPYAHOCTSIM, BO3HUKLUMM MpU
peLleHnn 3aaau.

15. lMepe4yeHb OCHOBHOM W [AONONIHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6XxoANMbIX ANSA OCBOEHUA AUCLUNNUHDI:

a) OCHOBHas nutepartypa:

Ne n/n NcTo4vHnk
LWvnayes, B. C. Bbicwasa matemaTuka : yuebHoe nocobue gns sy3os / B. C. lLUunayeB. — 8-e u3g,,
1 nepepab. n gon. — Mocksa : NsgatensctBo FOpawt, 2020. — 447 c. — (Bbicwee obpasoBaHne). —

ISBN 978-5-534-12319-7. — TekcT : anekTpoHHbin // ABC KOpanT [canT]. — URL:
https://urait.ru/bcode/449732

Bbiclwiasa matemaTuka ansa akoHomuyeckoro 6akanaespuarta B 3 4. HacTb 2 : y4ebHUK 1 NpaKkTUKym Anis
2 akagemudeckoro bakanaepuarta / nog pegakumen H. L. Kpemepa. — 5-e usg., nepepab. u gon. —
Mocksa : N3patenbcTtBo KOpant, 2017. — 239 c. — (bakanaBp. Akagemuyecknii kypc). — ISBN 978-5-
534-05822-2. — TekcT : anekTpoHHbIn // ABC KpanT [canT]. — URL: https://urait.ru/bcode/410434

Bbiclwiasa matemaTuka ansa akoHomunyeckoro 6akanaespuarta B 3 4. HacTtb 3 : y4ebHUK 1 NpakTuKym Anis
3 By30B / nog pegakuuen H. L. Kpemepa. — 5-e u3g., nepepab. un gon. — Mocksa : Ui3gaTenbcTBo
HOpawt, 2020. — 418 c. — (Bbicluee obpasoBaHue). — ISBN 978-5-534-05823-9. — TekcT :
anekTpoHHbivi // OBC Kpanr [canT]. — URL: https://urait.ru/bcode/452114

Kpacc, M. C. MaTtemaTtuka B akoHOMUKe. basoBbii Kypc : y4ebHuk ans 6akanaspos / M. C. Kpacc. — 2-e
4 n3a., ucnp. n gon. — Mocksa : N3gatenbcteo KOpawnt, 2017. — 470 c. — (Beicliee obpasoBaHue). —
ISBN 978-5-9916-3137-2. — TekcT : anekTpoHHbin // ABC KOpanT [canT]. — URL:
https://urait.ru/bcode/406566




LWnnaves, B. C. OnddepeHumanbHoe n MHTerpanbHoe NCYUCTIEHUNE © YH4EBHMK N NPaKTUKyM Anst

5 npuknagHoro 6akanaspuarta / B. C. LUnnayes. — Mocksa : MiagatensctBo HOpawt, 2019. — 212 ¢c. —
(Bakanasp. MNpuknagHom Kypc). — ISBN 978-5-534-04282-5. — TekcT : anekTpoHHbIv // SBC tOpant
[canT]. — URL: https://urait.ru/bcode/437924

6) oononHUTenbHas NuTepaTypa:

Ne n/n NcTouHmuk

6 MwuHopckui B.IN. C6opHuk 3agay no Beiclien matemaTuke.- M.: Hayka, 2005. — 352 c.

OcHoBbl MaTeMaTnyeckoro aHanusa : y4ebHoe nocobue / B.B. asHncO.C. Bouwesa, C.C. LekyHcknx un
7 ap; BopoHex. roc. yH-T .— BopoHex : U3pgaTtenbckuii gom BIY, 2017 .— 203 c. .-ISBN- 978-5-9273-
2526-9.

Bbiclias maTtemaTtuka anst SKOHOMUCTOB : yuebHuk / H.LL. Kpemep, B.A. MNyTko, N.M. TpuwwmH, M.H.

8 ®pugmaH ; peq. H.L. Kpemep. — 3-e nsg. — Mocksa :FOHutn, 2015. — 482 c. : rpad. — (3onoTon hoHa
poccumnckmx y4ebHukoB). — Pexxum goctyna: no nognmcke. — URL:
https://biblioclub.ru/index.php?page=book&id=114541— ISBN 978-5-238-00991-9.

9 Kpacc M.C., YynpbiHoB B.I1. OcHOBLI MaTeMaTukM U ee NPUNOXEHUS B SKOHOMUYECKOM
obpaszoBaHun:Y4ebHuk — M.: M3g. «denoy», 2001. — 688c.
10 Oemunposuy B.MN. CO0pHKK 3aga4 1 ynpaxHeHU No MmateMaTnyeckoMmy aHanmsy:Y4ebHoe nocobue ans

By308/b.I Jemugosund - M.:Hayka, 1977. — 524 c.

Kpacc M.C. MatemaTtuka ansa akoHomnctos/M.C. Kpacc, B.MN.4YynpbiHoB. - CaHkT-MNeTepbypriv ap.]:
11 Mutep, 2010. — 464 c. : un., Tabn. — (YyeGHoe nocobue).—Bubnuorp.: ¢.461.-Mpeam.ykas.: c.462-464.-
M.: MHOPA-M, 2008. — 463 c.ISBN978-5-94723-672

KyHabiwesa, E.C. MatemaTtuka : yuebHuk / E.C. KyHablweBa. — 4-e n3g. — Mocksa : [awkos u K°, 2015.

12 — 562 c. : Tabn., rpad., cxem., un. — Pexxum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=452840. — bubnuorp.: c. 552-553. — ISBN 978-5-394-
02261-6.

13 Mnbun B.A., CapoBHuunm B.A., CenpoB b.X. MaTtemaTtunyeckun aHanms. ToM. 1, 2 :YuyebHuk - M.: MI'Y,
1985. — 660 c.

B)MH(POPMaLMNOHHbIE SMIEKTPOHHO-06pa3oBaTeNbHbIE pecypchbl (0huumnanbHble pecypcbl MHTEPHET)*:

Ne n/n Pecypc

1 3oHanbHasa Hay4Has 6ubnuoTeka BIY https://www.lib.vsu.ru/

OBbC JlaHb, http://e.lanbook.com/

OBbC YHuBepcutetckasn 6mubnunoteka onlinehttps://biblioclub.ru/

HaumoHanbHbI undposon pecypc «PYKOHT» http://rucont.ru

MopTtan «3nekTpoHHLIN yHMBepcuteT BI'Y» — Moodle: URL:https://edu.vsu.ru/course/view.php?id=5211

MopTtan «3nekTpoHHLIN yHMBepcuteT BI'Y» — Moodle: URL:
https://edu.vsu.ru/coursel/view.php?id=5215

SRS Il A

16. Mepe4vyeHb y4eOHO-MeTOAMYECKOro obecneyeHUMs ANA CaMOCTOATEesNIbHOW paboThl:

CamocTtosaTenbHas paboTta oby4yalolmMxXcsl HanpaBfeHa Ha CaMOCTOATENbHOE U3yYeHue
OTAEenNbHbIX TEM M BOMNPOCOB y4ebHou aucuunnuHbl. CamocTtosiTenbHaa paboTta sBnsetca
obsizaTtenbHoOn Ans Kaxgoro obyvarouierocs, ee obbem no y4yebHOMY Kypcy onpenensiercs
y4yebHbiM nnaHom. [lpu camocTodATenbHon pabote obyvalwminca B3aUMOOENCTBYET C
peKOMeHOO0BaHHbIMM MaTepranamu Nnpy MUHUMaNbHOM y4acTuu npenogasaTens.

CamocTtosaTensHasa pabota ¢ yyebHMkamn, y4ebHbIMK NOCOBMAMN, HAYYHOW, CPaBOYHOWN
U NONynsapHOW nuTepaTypon, mMatepuanamm nNepuoanyecknx Wu3gaHumM U pecypcamm cetu
Internet, ctTaTMcTU4ECKMMN AaHHBIMU ABNAETCA Hanbonee aPeKTUBHBIM METOLOM NOSyYEeHUS
3HaHUW, MO3BONSET 3HAYUTESNbHO akTMBM3MPOBATb MNPOLLECC OBMageHuUs WHGOopMaLmeEn,
cnocobectByeT 6Gonee rnybokoMy YyCBOEHWIO U3y4aemoro maTepuana, opmupyeTr y
obyyaloLmxcs CBOe OTHOLLEHME K KOHKPETHON npobneme.

Bonpochl, kOoTOpble BbI3bIBAOT Yy 00y4aloWmMXCca 3aTpyaHEHUA NpU NOATOTOBKE, AOSMKHbI
OblTb 3apaHee C(OpMynMpOBaHbl U O3BYYEHbl BO BpEeMs 3aHATUA B ayguTopun Ons
AOMNOMNHUTENBHOIO Pa3bsCHEHNS NpenogaBaTenem.



https://www.lib.vsu.ru/
https://biblioclub.ru/index.php?page=book_red&id=236489
https://edu.vsu.ru/course/view.php?id=5211
https://edu.vsu.ru/course/view.php?id=5215

Ona obecnevyeHns camocTosaTenbHonM paboTtel Ha kadegpe WIHpopmauNOHHBbIX
TEXHOMOrMM 1 MaTemMaTU4ECKUX METOL0B B 9KOHOMMKE pa3paboTaHbl METOANYECKME YKa3aHUs K
camMocToATeNnbHON paboTe CTYAEHTOB.

Buabl camoctoatenbHon paboTbl: KOHCNEKTMPOBaHUE y4ebHOM U HayyHOW nuTepaTypsbl;
npopaboTka y4ebHoro matepmana (Mo KOHCNeKTam nekuun, y4ebHON U Hay4yHon nutepaTtype);
paboTa B aMeKTpOHHOW BUbnunoTeyHon cucteme; pabota ¢ MHGPOPMALMOHHBIMU CNPABOYHBIMA
CUCTEMaMMU, BbINOSNIHEHNE AOMALUHUX 3aaHUN (MPaKTUYECKNX U TEOPETUYECKMX); BbINOSNHEHNE
KOHTPOSbHbIX paboT; MOAroTOBKA K MpakTU4eCcKMM 3aHATUAM; pabota ¢ Bompocamu Ans
CaMOonpOBEPKN.

OcobeHHOCTU Yy4yeOHO-MeTOAMYECKOro obecrnevyeHUss CaMOCTOSITENIbHOU pPaboTbl
ana nuy c OB3:

CTygeHTbl C OrpaHMYeHHbIMU BO3MOXHOCTAMWU 340POBbS MMEKT CBOWM crneundumyeckue
ocobeHHOCTU BoCnpuaTus, nepepabotkm matepuana. [lMogdop wu paspaboTka Yy4ebHbIX
MaTepuanoB ANs TakMx CTyAEeHTOB NMPOM3BOAUTCHA C Y4ETOM TOro, 4Ytobbl NpeaocTaBuTb 3TOT
MaTepuan B pasfnuyHbix bopMax Tak, YToObl 0OyYaloLWNNCa C HapyLIEHMAMM cryXxa Nony4dmn
NMHOpMaLMIO BU3yaribHO, C HAPYLUEHUAMWN 3pEHNST — ayanarnbHO.

MNpegycmoTpeHo B cnydae HeobBxOAMMOCTM co3faHue TeKCToBOW Bepcuu noboro
HETEKCTOBOro KOHTEHTa AN ero BO3MOXHOro npeobpasoBaHWs B anbTepHaATUBHbIE (POPMbI,
yOooOHble Ansa  pasnuyHbiX Nofb3oBaTeNen, anbTepHaATUBHYK BEPCUD MeONAKOHTEHTOB,
npegycMoTpeHa BO3MOXHOCTb MacluTabupoBaHus Tekcta W usobpaxeHun 6e3 notepu
KayecTBa, NpeaycMoTpeHa AOCTYMHOCTb YNPaBneHNsa KOHTEHTOM C KraBuaTypbl.

Ne n/n NcTouHmK

MeToaunyeckme ykasaHus Ang camoctoaTenbHon paboThl CTYAEHTOB MO Kypcam "Marematmnyeckui
aHanma", "MHoromMmepHbIi MaTtemMaTnyeckun aHanns" [ONeKTpoHHbIN pecypc] : Ans cTtyq. 1 K. 9KOH. dak.
no HanpasneHnam "JkoHomuka" n "OkoHommyeckast 6esonacHocTh" / BopoHex. roc. yH-T ;[ cocT.: B.B.
[aBHuC n ap.] .— ONeKTpoH. TeKCToBblEe AaH. — BopoHex, 2015 .— 3arn. ¢ Tutyn. skpaHa .—
CeoboaHbIn goctyn ns nHtpacetn BI'Y .— TekctoBbiidann .— Windows 2000 ; Adobe Acrobat Reader
— <URL:http://mww.lib.vsu.ru/elib/texts/method/vsu/m15-278.pdf>.

OcHoBbI MaTeMaTnyeckoro aHanmaa : ydebHoe nocobue /B.B. [laeHuc O.C. Bouwwera, C.C. LLlekyHCKnx un
2 ap; BopoHex. roc. yH-T .— BopoHex : N3gaTtenbckuin gom BIY, 2017 .— 203 c. .-ISBN- 978-5-9273-
2526-9.

17. UHchbopmMaLMOHHbIE TeXHONOrMK, UCnosib3yemMble oA peanusaumm y4eoHomn
AUCLUUNMUHBI, BKIIFOYasa nporpaMmMmHoe obecnevyeHme u MHpopmaLMOHHO-CNpaBoOYHble
cucrtembl (Npu Heo6xoaMMOCTH):

Mporpamma ANCUMNITUHBI peanusyeTcs c NPUMEHEHNEM ANCTaHUMNOHHbIX
obpasoBaTenbHbIX TEXHOMOMMMN.
[ns opraHnsauumn 3aHsaTunM TpebyeTca:

-NepcoHanbHbIN KOMNbIOTEP U BUAEONPOEKUNOHHOE 000pyJ0BaHME;

-nporpaMmmHoe obecne4veHne obuiero HasHayveHus MicrosoftOffice;

-cneynanuM3MpoBaHHoe nporpaMMHoe obecrneyeHne npu MU3yYeHUM OUCUUMNIUHBbL He
ncnonb3yeTcs.

18. MaTepuanbHO-TeEXHUYECKOE obecneyvyeHme AUCLUNIIUHDI:

CneunanusnposaHHaa Mebenb, npoektop NEC PA500U, akpaH pgns npoekTtopa
HacTeHHbI ProjectaCompactElectrol 113, komnbiotep XS35GS V3L, uudpoBas ayguo
nnatpopma SymetrixJupiter 4, TeneBudopbl Samsung 50" (2 wWT.), KOMMANEKT aKTUBHbIX
rpomkorosoputenen Apart SDQ5P, M1kpodoH NpoBOAHOM




19. ®OHA OLEHOYHbIX CPEeaAcTB:

19.1.

I'Iepequb KOMMNeTeHLUN ¢ YKazaHunem 3tanoB (bOpMMpOBaHVIﬂ n

nnaHnpyembIiX pe3ynbTaTtoB OGy‘-IeHVIﬂ .

Koa n cogepxaHune
KoMneTeHummn (Mnu
ee 4yacTn)

MnaHvpyeMble pesynbTaTbl 00yYeHns
(nokasaTenu 4OCTMKEHUS 3afaHHOro
YPOBHSI OCBOEHUS KOMMNETEHLUU
nocpeacTesoM OOPMUPOBAHUS 3HAHUIA,
YMEHWI, HaBbIKOB)

OTanbl hopmmpoBaHms
KoMneTeHumu (pasgensl (TeMbl)
AUCLUMNAWHBI NN MOZYNS U UX

HanmeHoBaHue)

®0C*

(cpenctea
OLEeHMBaHus)

OrlK-2
CMOCOBHOCTLI0
OCyLLEeCTBNATL cOop,
aHanu3 n obpaboTky
OaHHbIX,
HeobxoaMbIX
peLleHns
npoceccrnoHanbHbIX
3agad

ans

3HaThb:

- OCHOBbI MaTeMaTW4ecKoro aHanusa,
Heobxoaumble ans peLueHns
(PUHAHCOBLIX M 3KOHOMMUYECKUX 3adau.

Jlekunn

1 cemectp

1.1 BBegeHune. 3nemMmeHThl
TEoOpUM MHOXECTB.

1.2 NocnegoBaTenbHOCTY,
npegen nocnegoBaTenbHOCTN.
1.3 ®yHkumm. Mpegen yHkuun.
1.4 OudpbepeHumansHoe
ucyucnexHme yHkUn ogHown
nepemMeHHOMN.

1.5 OudpbepeHumansHoe
ucyucneHme yHkUn ogHon
nepemMeHHOMN.

1.6 MNMpumeHeHne
anddepeHumnanbHOro
UCYUCNEHMNS K UCCNEeL0oBaHMIo
dYHKUMA.

1.7 HeonpegeneHHbIn
uHTerpan.

2 cemecTp

1.1 HeonpegeneHHbin
WHTEerpan.

1.2 OnpegeneHHbIn HTerparn.
1.3 HecobcTBeHHbIE
WHTerpanel.

1.4 BekTOpHbIE NPOCTPAHCTBA.
@YHKLMN MHOTMX NEPEMEHHbIX.
1.5 Yucnosblie n
yHKUMOHaNbHbIE PAAbI.

1.6 AnddepeHumnansHbie
YpaBHEHMSI.

KoHTponbHbIe
BONPOCHI UK
TecToBble
3agaHus

Ymetb:

-OCyLLLeCTBNATb MOUCK, cbop 1 aHanu3
MHpopmaLumn, HeobxXxoauMbIN ANs
peLleHnsa nocTaBeHHON
3KOHOMWYECKON 3aJauu;
-NMPUMEHATbLMETOAbI MaTEMaTUYECKOrO
aHarnmsa K peLleHuno pasnmnyHbIX
3KOHOMMYECKMX 3a4au.

lMpakTnyeckme 3aHATUSA

1 cemecTp

2.1 BBegeHue. OnemeHTbl
TEOPUN MHOXECTB.

2.2 MNocnenoBaTenbHOCTY,
npegen nocrieaoBaTeNibHOCTU.

2.3 ®yHkumu. Mpegen dyHKunn.

2.4 QndbdepeHumansHoe
ucumncrneHme dyHKUUM OaHOM
nepemMeHHown.

2.5 OndbdepeHumansHoe
ucumncrneHme dyHKUUN OaHOM
nepemMeHHown.

2.6 NMprmeHeHne
AnddepeHumnansHOro
NCYMCNEHMS K MCCeqoBaHUto

dYyHKUMA.

2 cemMecTp

2.1 HeonpeaeneHHbin
WHTErpan.

2.2 OnpenenexHbIN HTerparn.

MNpakTnyeckme
3a0aHns 1
KOHTPOSbHbIE
paboThbl

(1 cemecTp —
KOHTPOSbHbIE
paboTtbl Ne1 n
Ne2, 2
cemecTp -
KOHTPOSbHbIE
paboTtbl Ne3 n
Ne4)




2.3 HecobGcTBEHHbIE
MHTerpanbl.

2.4 BeKTOpHbIE NPOCTPaHCTBA.
DYHKLUMM MHOTUX NepEMEHHbIX.
2.5 Yucnosble n
dYHKLMOHanNbLHbIE pAabI.

2.6 OudbdepeHumnansHble
ypaBHEHUS.

Bnapetnb:

-HaBbIKaMUMPUMEHEHUS MaremaTu-
Yyeckoro WHCTPYMEHTapus ans
peLleHnst SKOHOMUYECKUX 3adavy;
-HaBblKaMW 06paboTku JaHHbIX,
HeobXoaNMbIX ans peLueHns
3KOHOMMYECKMX 3aaad.

MpakTnyeckue 3aHATUSA

1 cemecTp

2.1 BBegeHune. AnemeHTsl
TEOPUN MHOXECTB.

2.2 lNocnenoBaTenbHOCTY,
npegen nocrieaoBaTeNbHOCTY.

2.3 ®yHkumu. Mpegen yHKunN.

2.4 OnbdepeHumansHoe
ucyucnexHme yHkUn ogHon
nepemMeHHOMN.

2.5 OucpdepeHumnansHoe
ucyucneHme yHkUn ogHon
nepemMeHHOMN.

2.6 MNMpumeHeHne
anddepeHumnanbHOro
UCYUCNEHMNS K UCCNEeL0oBaHMIo

dYHKUMA.

2 cemecTp

2.1 HeonpeneneHHbIn
WHTEerpan.

2.2 OnpepeneHHbIn HTerparn.
2.3 HecobcTtBeHHbIe
WHTerpanel.

2.4 BeKkTopHble NPOCTPaHCTBA.
@YHKLMN MHOTMX NEPEMEHHbIX.
2.5 Yncnosble n
yHKUMOHaNbHbIE PAAbI.

2.6 OnddepeHumanbHble
YpaBHEHMSI.

MpakTnyeckue
3apaHusa u
KOHTPOJIbHbIE
paboTbl

(1 cemecTtp —
KOHTPOIbHblE
paboTbl Ne1 u
Ne2, 2
cemecTp -
KOHTPOIbHblE
paboTbl Ne3 u
Ne4)

OrlnK-3
CNOCOBHOCTLIO
BblOpaTb

MHCTPpYMEHTalbHble

cpeacTsa anst
0bpaboTkn
3KOHOMMUYECKMX
JaHHbIX B
COOTBETCTBUM C
NOCTaBIIEHHOMN
3agaven,

npoaHan1anpoBaTh

pesynbTaThbl
pacyeToB U
obocHoBaTb
NonyYeHHble
BbIBOAbI

3HaTtb:

- OCHOBHble TMOHATUSA U
MaTemMaTUYeCcKoro
Heobxogumble ans
MOCTaBIIEHHOWN 3aJa4u;

- WHCTPYMEHTasbHbIE cpeacTea
MaTemMaTU4YeCcKoro aHanunsa ans
006paboTKM 3KOHOMUYECKUX AAHHbIX.

MeToabl
aHanuaa,
peLieHus

JNekyun

1 cemecTp

1.1 BBegeHue. 3nemMeHThl
TEOPUN MHOXECTB.

1.2 NocnegoBaTenbHOCTY,
npegen nocrieaoBaTeNibHOCTU.

1.3 ®yHkumm. Mpegen dyHkuun.

1.4 dnddepeHuymnansHoe
ucumncreHme yHKUUN OaHOM
nepemMeHHown.

1.5 OuddepeHumansHoe
ucumncrneHme dyHKUUN OaHOM
nepemMeHHown.

1.6 MNpumeHeHne
AnddepeHumnansHOro
WCYMCIEHNS K UCCIEeaoBaHNIo
dYyHKUMA.

1.7 HeonpeneneHHblii
WHTErpan.

2 cemMecTp
1.1 HeonpegeneHHsblii

KoHTpornbHble
BOMPOCHI I
TEeCTOBble
3agaHus




WHTerpan.
1.2 OnpefeneHHbI uHTEerparn.
1.3 HecobcTBEHHbIE
WHTerpanel.

1.4 BekTopHble NpoCTpaHCTBa.
DYHKUMM MHOTUX NepeMEHHbIX.
1.5 Yucnosble u
dYHKLMOHanNbHbIE pAabI.

1.6 OudpbepeHumansHsle
ypaBHEHus.

YmeTb:
-OCYyLLLECTBNATb BbIGOp COOTBET-
CTBYIOLLETO MaTeMaTU4ecKoro

WHCTPYMEHTapUsi, HeobXoaMMoro Ans
06paboTKM IKOHOMUYECKMX AaHHbIX B

COOTBETCTBUM c nocTaBieHHOM
3apaden;
- aHanuaupoBaTb pesynbTaThbl

pacyeToB, 060CHOBbLIBATL MOMyYeHHbIe
BbIBOAbI;

- copmynupoBaTb U [oKasblBaTb
OCHOBHblE TEOPEMbI MaTEMaTUYECKOro

aHannaa;
- pewaTb TNoBble 3agayn
MaTemMaTun4eckoro aHannaa;

nNpoBOAUTbL UccrnenoBaHne YHKUUA,
BbIYUCNATb npegensl, HaxoauTb
NPOu3BOAHbIE U UHTErpanbl; HaxoouTb

MpakTnyeckue 3aHATUSA

1 cemecTp

2.1 BBegeHue. OnemeHTbl
TEOPUN MHOXECTB.

2.2 lNocnenoBaTenbHOCTY,
npegen nocrieaoBaTeNbHOCTY.

2.3 ®yHkumu. Mpegen yHKun.

2.4 OnpdepeHumnansHoe
ucymucneHme yHkUn ogHown
nepemMeHHOMN.

2.5 OncbdepeHumnansHoe
ucyucneHme yHkUn ogHon
nepemMeHHOMN.

2.6 lNMpumeHeHne
anddepeHumnanbHOro
UCYUCNEHMWS K UCCNEeL0BaHMIo

dYHKUMA.

MpakTnyeckue
3afaHusa u
KOHTPOJIbHbIE
paboTbl

(1 cemecTtp —
KOHTPOIbHblE
paboTbl Ne1 u
Ne2, 2
cemecTp -
KOHTPOIbHblE
paboTbl Ne3 u
Ne4)

3KCTPEMYM  (DYHKLMW  HECKOSbKUX | 2 cemecTp
NepeMeHHbIX. 2.1 HeonpeneneHHbIn

WHTErpan.

2.2 OnpepeneHHbIn nHTerparn.

2.3 HecobGcTBEHHbLIE

WHTErpanbi.

2.4 BeKkTopHble NPOCTPaHCTBA.

DYHKUMM MHOTMX NMEPEMEHHbIX.

2.5 Yucnosble n

G YHKLMOHanNbHbIE pAabI.

2.6 OnddepeHumanbHbie

ypaBHEHUS.
BnapeTb: MpakTnyeckue 3aHATUSA MpakTuyeckune
-MOHSATUNHBIM annapatom mate- | 1 cemecTp 3agaHusa u
MaTu4yeckoro aHanmsa, HeobxogumbiM | 2.1 BBegeHue. 3nemMeHThl KOHTPOJIbHbIE
ons n3yyeHns nocrneaywLwmx | TeopMm MHOXECTB. paboThl
ONCUMNNMH MaTteMaTu4eckoro uukna un | 2.2 lNocnegoBatenbHOCTH,
ONS pelleHnst SKOHOMUYECKMX 3aaavy; npegen nocrieaoBaTeNbHOCTY. (1 cemecTp —
-A3bIKOM MaTemMaTvku gna pabotbl co | 2.3 OyHkuun. MNpegen PyHKUMW. | KOHTPOSbHbIE

crneumanbHON NUTepaTypowu;

- HaBbIKaMu MPUMEHEHUS
MaTeMaTM4YEeCKOro MHCTPYMEHTapUs
OIS aHanu3a Nosly4YeHHbIX AaHHbIX.

2.4 OndpdepeHumnansHoe
ncuuncrieHme yHKUUM OaHOM
nepemMeHHown.

2.5 OndbdepeHumansHoe
ucumncrneHme dyHKUUN OaHOM
nepemMeHHown.

2.6 lNMprmeHeHne
AnddepeHumnansHOro
WCYMCNEHMNS K MCCNELOBAHMIO

dyHKUMA.

2 cemecTp

2.1 HeonpeaeneHHbin
WHTErpan.

2.2 OnpenenexHbIN HTerparn.

paboTtbl Ne1 n
Ne2, 2
cemecTp -
KOHTPOSbHbIE
paboTtbl Ne3 n
Ne4)




2.3 HecobGcTBEHHbIE
MHTerpanbl.

2.4 BeKTOpHbIE NPOCTPaHCTBA.
DYHKLUMM MHOTUX NepEMEHHbIX.
2.5 Yucnosble n
dYHKLMOHanNbLHbIE pAabI.

2.6 OudbdepeHumnansHble
ypaBHEHUS.

MK-4
CMOCOOHOCTBLIO Ha
OCHOBE onuncaHus
3KOHOMMUYECKUX
npoL,eccoB 1
ABMEHUI CTPOUTb
cTaHgapTHble U
3KOHOMETpUYECKUue
Moaenu,
aHanu3npoBaThb U
coaepxxaTernbHO
NHTEpNpeTnpoBaTb
nony4vyeHHbIe
pesynbTaThl

3HaThb:

- OCHOBbI annapaTa MaTema-TU4YeCcKoro
aHanusa, HeobxoavMble ANsi peLleHns
3KOHOMMYECKMX 3a4ay;

- OCHOBbI MaTeMaTU4eckux MeToa0B
MO EenMpoBaHns 3KOHOMMYECKMX
cucTem.

Jlekumn

1 cemecTp

1.1 BBegeHune. 3nemMmeHThl
TEOpPUN MHOXECTB.

1.2 NocnegoBaTenbHOCTY,
npegen nocreaoBaTeNbHOCTY.

1.3 ®yHkumm. Mpegen yHkuun.

1.4 OudpbepeHumansHoe
ucyucneHme yHkUn ogHom
nepemMeHHOMN.

1.5 OudpbepeHumansHoe
ucymucneHme yHKUn ogHown
nepemMeHHOMN.

1.6 MNMpumeHeHne
anddepeHumnanbHOro
UCYMCNEHMS K MCCreqoBaHuto
dYHKUMA.

1.7 HeonpegeneHHbIn
WHTEerparn.

2 cemecTp

1.1 HeonpeaeneHHbli
WHTEerpan.

1.2 OnpegeneHHbIn HTerparn.
1.3 HecobcTBeHHbIE
WHTEerparnei.

1.4 BekTOpHbIE NPOCTPAHCTBA.
@DYHKLMN MHOTVX NEPEMEHHbIX.
1.5 Yucnosblie un
yHKUMOHaNbHbIE PAAbI.

1.6 AnddepeHumnansHbie
YypaBHEHMSI.

KoHTponbHbIe
BONPOCHI UK
TecToBble
3agaHus

Ymeth:

- NCNONb30BaTb MaTeMaTUYECKUN S3bIK
N MaTeMaTUYeCcKyld CUMBOJSIMKY Mpu
NOCTPOEHUMN CTaHOapPTHbIX "
3KOHOMETPUYECKMX MOAENEWN;

- NPOrHo3npoBaTb Ha OCHOBe
CTaHOapPTHbIX MaTemMaTU4YeCKNX
MoAenen pasBUTME SKOHOMUYECKMX
NPOoLECCOB U SBMEHWUM;

-aHanuaMpoBaTb UK cogepXaTesbHO
MHTEepnpeTUpoBaTh nony4eHHble
pe3ynbTaThbl.

MpakTnyeckue 3aHATUSA

1 cemecTp

2.1 BBegeHue. OnemeHTbl
TEopuUM MHOXKECTB.

2.2 MNocnenoBaTenbHOCTY,
npeaen nocnegoBaTenbHOCTU.

2.3 ®yHkumu. Mpegen dyHKUMN.

2.4 OndpdepeHumnansHoe
ncuuncrieHme dyHKUUM OaHOM
nepemMeHHown.

2.5 OndbdepeHumansHoe
ucumncrneHme dyHKUUM OaHOM
nepemMeHHown.

2.6 NMprmeHeHne
AnddepeHumnansHOro
WCYMCNEHMNS K MCCNELOBAHMIO

dYyHKUMA.

2 cemecTp

2.1 HeonpeaeneHHbIn
WHTErpan.

2.2 OnpepneneHHbIn HTerparn.
2.3 HecobGcTBEHHbIE

MpakTnyeckue
3a4aHuns u
KOHTPOSbHbIE
paboThl

(1 cemecTp —
KOHTPOSbHbIE
paboTtbl Ne1 n
Ne2, 2
cemecTp -
KOHTPOSbHbIE
paboTtbl Ne3 n
Ne4)




MHTerpanbl.
2.4 BeKTOpHbIE NPOCTPaHCTBA.
DYHKUMM MHOTUX NepeMEHHbIX.
2.5 Yucnosble n
dYHKLMOHanNbLHbIE pAabI.

2.6 uddepeHumansHble
ypaBHEeHus.

BnapeTb: MpakTuyeckune 3aHATUA MpakTuyeckune
- HaBblkaMW MpPUMEHeHus matemaTu- | 1 cemecTp 3agaHns 1
4YeCKOoro WHCTPYMEHTapus ansa | 2.1 BeegeHve. OnemMeHThl KOHTPOJIbHblE
peLleHns IKOHOMUYECKUX 3aad; TEOPUU MHOXECTB. paboThbl

- METOAMKOW NOoCTpoeHus, aHanu3a u | 2.2 NocnegoBaTensHOCTY,

npUMeHeHns MaTemMaTu4eckux | npegen nocrnegoBaTenbHOCTN. (1 cemecTtp —
Modenen Ansg OUEHKM COCToAHMA U | 2.3 dyHkumn. MNpegen dyHKUMU. | KOHTPONbHbIE

nporHosa passBUTUS  3KOHOMUYeckuX | 2.4 OuddepeHumansHoe paboTbl Ne1 u
SIBNEHWI U NpoLEeccoB ucymucneHme yHkUn ogHown Ne2, 2
nepemMeHHOMN. cemMecTp -
2.5 OncbdepeHumnansHoe KOHTPOINbHbIE
ucymucneHme yHkUn ogHown paboTbl Ne3 u
nepemMeHHon. Ne4)
2.6 MNMpumeHeHne
anddepeHumnanbHOro
UCYUCNEHMNS K UCCNEeL0oBaHMIo
dYHKUMA.
2 cemecTp
2.1 HeonpegeneHHbIn
WHTEerparn.

2.2 OnpepenexHbIn nHTerparn.
2.3 HecobcTtBeHHbIe
WHTErparnel.

2.4 BeKkTopHble NPOCTPaHCTBA.
@YHKLMN MHOTVMX NEPEMEHHbIX.
2.5 Yncnosble n
yHKUMOHaNbHbIE PSAAbI.

2.6 OnddepeHumanbHbie
YpaBHEHMSI.

19.2 OnucaHne KpuTepuveB M LWKanbl OLEHMBAHUA KOMNeTeHUUN (pe3ynbTaToB OOy4YeHusA) npu
NPOMeXyTO4YHOM aTTecTaumm

[lns oueHrBaHUs pe3ynbTaToB 00yYEHUS1 Ha 3K3aMeHe UCMOoNb3YTCS CreaytoLime nokasaTenu:

1) 3HaHME OCHOBHbIX MOHATMI W METOAOB MaTeMaTMYeCKOro aHanusa, BrageHue NOHSATUAHLIM
annapaToM mMaTtemaTU4yeckoro aHanu3a;
2) ymeHune hopMynupoBaTb M [OKasblBaTb OCHOBHbIE TEOPEMbl MaTeEMaTUYECKOro aHanvsa; ymeHue
UNCTPMpPOBaTb OTBET NpUMepamMun 1 akTamu;
3) ymeHue pelwaTb TUMOBblE 3adayM MaTeMaTU4YEeCKOro aHanu3a; yMeHWe BbIMUCNSATb Mpeaens,
HaxoaouTb NPOW3BOAHbIE WM WHTErpanbl, NPOBOAUTL WCCredoBaHWe (YHKUMIA, HaxoouTb SKCTpeMyMm
PYHKLMN HECKOSbKUX NEePEMEHHbIX;
4) yMeHue NPUMEHSATb TEeopeTUYecKMe 3HaHWS M MeToAbl MaTeMaTU4YeCcKOro aHanu3a K peLueHuto
npakTU4Yecknx 3agay;
5) ymeHue wucrnonb3oBaTb MaTeMaTU4eckuii annapaTt npy pelleHun TeopeTUYEecKUX W NpuknagHbIX
3ajav;
6) yMeHve aHanManpoBaTb 1 coaepXKaTeslbHO MHTEPNPETUPOBaTL NOSyYeHHbIe pe3ynbTaThbl;
7) BNageHve HaBblkaMn NPUMEHEHUS MaTEMATUYECKOrO NHCTPYMEHTAPUS AN PeLLeHNsI SKOHOMUYECKMX
3agau.

[na oueHnBaHus pe3ynbTaToB OOy4YeHWs Ha 3K3ameHe Wucronb3yeTcs 4-6annbHas Lwkana:
«OTIIMYHOY, «XOPOLLO», «YAOBMNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

CooTHoOLLEHME NokasaTenen, KpMTEPUEB U LLKanNbl OLEHMBaHNS pe3ynbTaToB 00yyYeHus.




KpVITepl/IVI OLEHMBaHNS KOMMNETEHLNNI

YpoBeHb
cchopMMpOBaHHOCTH
KOMMNeTeHLNN

LLikana oueHok

Obyvarowutcss 6 rmnosHoli Mepe enadeem  MOHAMUUHbLIM
annapamom MamemMamu4yecko20o aHarnusa, ymeem
gopmynuposamb U OoOKasbleamb  OCHOBHblIE  MeOopPeMbl
MamemMamu4ecko20 aHarnusa; CriocobeH  unmocmpuposams
omeem npumepamu U hakmamu; ymeem peuwiamb MUMNoBbIe
3a0a4yu MameMamuyecKoso aHanusa; yMeem  6bI4UC/ISIMb
npedenbl, HaxoOumb POU3BOOHbIE U UHMeaparbl, Npoeodums
uccriedosaHue yHKUUl, Haxodumb 3IKcmpemyMm hyHKUUU
HECKOIbKUX MepeMeHHbIX; yMeem MpUMeEHsImb meopemudeckue
3HaHuss  Ons peweHuss  npakmuyeckux —3aday;  ymeem
ucrionib3ogame MamemamudecKkull annapam pu  peweHuu
meopemuyecKux U npakmu4yeckux 3aday; ymeem rpuMeHsimb
MemoObi MamemMamu4yecKo20 aHanusa K peweHuo
rpakmu4eckux 3adau.

Unu

lNoceweHo 6onee 95 npoueHMoO8 NEKUUOHHbIX U
npakmuyeckux  3aHamud, 8blnosiHeHo  bonee 95
rnpoueHmMos 3adaHuli Mo JIeKUUOHHbIM U pakmu4eckum
3aHsSmusim, npodemoHcmpupogaHa cuctemaTmnyeckas
aKTMBHas paboTa Ha npakTU4eCKUX 3aHATUSAX,
KOHMPO/bHblIE ~ pabombl  8bIMNOSIHEHbI Ha OUEHKY
«OMITUYHO».

[NosbiweHHbIU
ypO8EHb

OmnuyHo

Obyyarowutics enadeem MOHSMUUHbBIM arnrnapamom
MamemMamu4ecko20  aHanusa, ymeem  ¢bopMynuposamsb
OCHOBHbIE MeopeMbl MameMamu4ecko20 aHasnusa, Ho rpu
Ookazamesiscmee  Oornyckaem  He3Ha4yumesibHble  OWUbKU,
criocobeH unnCmMpuposams omeem rpumMepamu U hakmamu;
ymeem 8bl4UCISMb  rpedesibl, HaxoOumb [POU3BOOHbIE U
UHmeeparbl, nposodums uccredogaHue yHKUUl, Haxodume
aKempeMym  (OyHKUUU  HECKOMIbKUX MEePEMEHHbIX, HO mpu
pewleHUU murnosbix 3ada4y MamemMamu4yecko20  aHasnusa
dorlyckaem  He3HaqumesibHble  8bIYUC/IUMESbHbIE  OWUBKU;
criocobeH MNpuUMeHsImb meopemudeckue 3HaHusi Onsi peleHUst
npakmu4yeckux 3aday, ymeem uUCro/ib308ame Mamemamu4yecKkud
annapam rnpu peweHuu mMeopemuyeckKux U [paKmu4eckux
3aday; ymeem [IPUMEHSIMb MemoObl MameMamu4yecKo20
aHarnu3a K peweHuro npakmu4yeckux 3aday.

Unu

lNMoceweHo om 80 0o 95 npoueHMo8 NEKUUOHHbIX U
rnpaKkmuyeckux 3aHamud, ebiroriHeHo om 80 do 95
rnpoueHmos 3adaHull Mo JIEKUUOHHbIM U [paKmu4yecKum
3aHaMUsM, npodemoHcmMpuposaHa  cucTeMaTnyeckas
aKTnBHas paboTa Ha NpPaKkTU4EeCKUX 3aHATUAX,
KOHMPOIibHble pabomekl 8bIMNONIHEHbI HA OUEHKY «XOPOLIO»
u ebiwe.

Ga3zosnbiti
YPOBEHb

Xopowo

Obyvarowutics 4yacmuyHo enadeem meopemu4yecKuMu
OCHOBaMU  Mamemamu4yecko20  aHanu3a,  opmynupyem
OCHOBHbIE MeopeMbl MameMamu4yecKko20 aHanu3a, Ho He ymeem
ux Ookasblgampb;, obyvyarowulics O0aem HerosiHble 0meemsal,
¢hpaemeHmMapHO criocobeH nMpuUMeHsIMb Meopemu4yecKue 3HaHusI
Ona peweHusi npakmu4eckux 3adauy; Oornyckaem owubku rpu
peweHuUU murosbix 3adad MameMamu4yecKoz20 aHarnusa;
paecmMeHmapHoO ymeem  8bI4UCIAMb rpedesibl, Haxoo0umak
Mpou38o0OHbIe U UHMeaparsbl, pPosodumb  uccriedosaHue
yHKyul, Haxodumb  3KCmMpeMyM  (hYyHKUUU  HECKOJIbKUX
repeMeHHbIX; ymeem gpaesmeHmapHo ucronb308ams
Mamemamudeckull arnapam rpu peweHUU meopemuyeckux u
fpakmu4eckux 3alay; ymeem pasMeHmapHo PUMEHSMb
mMemoobi MamemMamu4yecKozo aHanusa K peuweHur

lNopoezoeniti
ypOB€eHb

Ydoenemeopu-
mesnbHO




rnpakmu4eckux 3adadu.

Unu

lNoceweHo om 65 do 80 npoueHMo8 IeKUUOHHbIX U
rnpakmu4yeckux 3aHsmud, ebirnojlHeHo om 65 do 80
rnpoueHmos 3adaHull 1o neKUUOHHbLIM U MpaKmu4eCcKum
3aHAMUSIM, KOHMPOJIbHbIE Pabombl 8bINOIHEHbI HA OUEHKY
«y008/1€MBOPUMEITILHO» U 8bILUE.

Obyyvarowutics demoHCmpupyem OMpbIBOYHbIE, - Heydosnemeopu-

pacmeHmapHbie 3HaHusi meopemuyecKux OCHo8 mesnbHO
MamemMamu4eckoz20 aHanu3a, Oorlyckaem epybble owubku rpu
peweHUU murnosbix 3aday MameMamu4yecko20 aHanusa, npu
8blqucCrieHuUU  npedesios,  HaxoXO0eHUU  MPOU3BOOHbIX U
UHMeeparnos, rpu rposedeHuu uccriedosaHuss yHKUuLl, rpu
Haxox0eHuu aKkcmpeMmyma (byHKUUU HECKONIbKUX EePeMEeHHbIX,
doryckaem epybble owubKu rpu NPpUMEHeHUU mMeopemuyecKux
3HaHUl Orns  peweHus: rpakmu4yeckux 3aday, He ymeem
ucrionb3ogampe Mamemamudeckull arnrnapam pu  peweHuu
meopemuyecKux U fnpakmu4yeckux 3aday; He yMmeem fMpuMeHsimb
MemoObl  MameMamu4yecKozo aHanusza K  peweHuto
rpakmu4eckux 3adau.

19.3 TunoBble KOHTPOSibHbIE 3afaHUA WM WUHble MaTepuanbl, Heobxoaumble ANS OLEHKKU
3HaHWW, YMEeHMWA, HaBbIKOB W (UNK) onbiTa [EeATeNIbHOCTU, XapakTepusyrolwume 3ITanbl

c¢opmMupoBaHus KOMNETeHLUIN B NpoLiecce 0OCBOEHMA 0b6pa3oBaTeNbLHON NPorpamMmbl

19.3.1 MNMepeyeHb BONPOCOB K 3K3aMEHY:

1 cemecTp
MHoxecTtBa. Onepaumu Hag MHOXeCTBaMU.
OrpaHn4eHHOCTb MHOXECTBa. ToYHas BEPXHSS N HMXKHASA rpaHn MHoxecTBa. CBOMCTBO TOYHbIX
rpaHemn.
3. Teopema 0 CyLLeCTBOBaHUM TOYHbIX FpaHen.
4. OTKpbITble, 3aMKHYTble MHOXeCTBa. KOMNakTHOCTb MHOXecTBa. OTobpaxeHue.
5. TlNocnepoBaTtenbHOCTU. [1eNCTBUA HAO HUMMW.
6. OrpaHuyeHHble N HeorpaHNYeHHbIe NocregoBaTeNbHOCTH.
7
8
9

N

BeckoHeuyHO manble, 6eckoHeuHo 6onblume nocnegoBaTenibHOCTU. CBSA3b MEXAy HUMWN.
CpolicTBa 6eckoHe4YHO Marblix nocreaoBaTerlbHOCTEN.
. Cxopswmecs nocrnenoBaTenbHOCTH.

10. Teopema 0 egMHCTBEHHOCTU Npeaesia CcxoasLencs nocnegoBaTenbHOCTN.

11. Anrebpanyeckasa cymma, nponssefeHne, YacTHoe CXo4sALLMXCA NocneaoBaTeNbHOCTEN.

12. MNpeaensHbln Nnepexon B HEpaBEHCTBaXx.

13. Teopema o Tpex nocrnenoBaTefbHOCTSIX.

14. MOHOTOHHbIE MOCNeaoBaTENMbHOCTM.

15. Yuncro e.

16. Teopema 0 BJIOXXEHHbIX MPOMEXYTKaX.

17. MoHaTtue pyHkummn. Cnocobbl 3agaHus.

18. MNMpepen cdyHkuun B Touke. Mpasbiv, Nesbi npegensl gyHKuun (no MeriHe n no Kowwn).

19. MNMpepen dyHkuun Ha 6eckoHevHocTU (Mo NerHe n no Kowwm).

20. Teopembl 0 npegenax PyHKUMn.

21. lNepBbi 3amMeyaTenbHbIA Npeaen.

22. BTopon 3amevaTernbHbIn npeaen.

23. beckoHe4Ho Manble 1 6eckoHevHO Bornblume dyHKuMK. CBSA3b MeXOy HUMM.

24. CpaBHeHue 6eCKOHEYHO Manbix OYHKLWIA.

25. HenpepbIBHOCTb hyHKUUM.

26. To4yku paspbiBa yHKUMM (NEPBOro poaa, BTOPOro poaa, yCTpaHUMbIA paspbiB).

27. Teopema 06 apudmMeTU4EeCKUX CBONCTBAX HENPEPBLIBHBLIX (OYHKLINNA.

28. Teopema 06 yCTOMYMBOCTM 3HAKa HENPEPbLIBHOM (DYHKLNN.

29. lNepBag Teopema bonbuaHo-Kown.



30. Bropas Teopema bBonbuaHo-Kowun.

31. ToyHasa BEPXHASA N TOYHAS HWKHASA rpaHn PyHKLMN.

32. NepBaga Teopema Beliepwitpacca.

33. Bropas Teopema BenepliTtpacca.

34. HenpepbIBHOCTb CMOXHOW (PYyHKUUU.

35. HenpepbIiBHOCTL 06paTHON hYyHKLMW.

36. NoHaTne nponsBoaHoON. [eoMeTpUYeCcKmin CMbICH.

37. MNMoHsTne andhepeHUnpyemMocTn pyHKUMN.

38. Teopema 0 cBA3KN guddepeHUnpyemMocTn PyHKLUN 1 CyLLeCcTBOBaAHNEM NPON3BOOHON.
39. CBA3b HeMnpepbIBHOCTU U AnddepeHLnpyemMOoCTu.

40. QndbdepeHuman yHkumn. 'eomeTpudecknin cmbicn guddepeHumnana.

41. beckoHe4Ho Manble, 6eckoHeyHo 6onblumne yHKumMK. CBSA3b MeXay HUMM.

42. ConcTtBa 6€CKOHEYHO MaribiX PYHKLMN.

43. MNpasuna cpaBHeHUS GECKOHEYHO ManbIX U BECKOHEYHO BOMbLINX PYHKUUA.

44. NncbdepeHuMpoBaHne CyMMbl, Pa3HOCTU , MPOM3BELEHMS U YACTHOMO ABYX (PYHKLNA.
45. lNpounsBogHble hyHKLUMIA

y=xn, neN, y=cosx, y=sinx, y=Igx, J=clgx,

y=log,x,a>0,a#1.
46. Teopema 0 NPoOU3BOAHON 0BPATHON PYHKLMMK.

47. lNpomn3BoaHble PyHKLMI Y= ax’ a>0,a#l,

y=arcsinx, y=arccosx, y=arctgx,, ) =arcctgx.
48.[nhdepeHumnpoBaHme CnoxHoN QyHKLMN.
49.Mpurem norapummyeckoro andpepeHurpoBaHus. MNponssoaHas yHKUMN y = xa, a e R.

50.Mpon3BogHble BbICLLMX MOPSAKOB.

51.dnddepeHumansl BbICLLMX NOPSIAKOB.

52.Bo3pacTaHue n yobiBaHne PYyHKLNN B TOYKE.

53.MoHATHe nokanbHOro akcTpeMyma yHkLMM. Heobxogumoe ycrnosue.
54.Teopema Ponns.

55.Teopema JlarpaHxa.

56.Teopema Kowuu.

57.YcnoBna MOHOTOHHOCTU (PYHKLMM Ha MHTepBarne.

58.dopmyna Tennopa.

59.MepBoOe goCTaTOYHOE YCNOBUE SKCTPEMYMA.

60.BTopoe gocratovHoe ycroBme 3KCTpeEMyMa.

61.3kcTpeMym dyHKUMM HEe anddepeHUMpyemMor B JaHHON TOYKE.
62.HanpaBneHune BbINyKNOCTN U TOYKM nepernba rpadmka QyHKUMN.
63.Heobxogumoe ycnosue TOYkM nepernba.

64 .[JocTaTo4Hoe ycrnoBue TOYkM nepernba.

65.AcmMmnToThl rpadumka pyHKLMN.

2 cemecTp
MoHsiTMe nepeoobpasHon. OCHOBHLIE CBOMCTBA (NleMMa, Teopema).
lMoHATMe HeonpeaeneHHOro nHTerpana.
MeToa 3aMeHbl NnepeMeHHOMN.
MeToa vHTErpypoBaHus No YacTsaMm.
OCHOBHbI€ TUMNbl MHTErpanoB GepyLMXCSA NO YacTAM.
Teopema O npeacTaBneHMU pauMOHaNbHOW OYHKUMM B BMAE CYMMbl 3rieMeHTapHblX gpoben c
onpe,qeneHHblmw KoadhdomumneHTamu.
MeTopn HeonpeaeneHHbIX KO3 PULIMEHTOB.
OCHOBHbI€ TUMbl MHTErPanoB OT pauMoHasbHbIX YHKLMNA.
MHTerpnpoBaHue TpUroHoMeTpruieckux yHKLMNA.
10. WHTerpmpoBaHue HeKOTOPbIX UppaLNOHaribHbIX YHKUUA.
11. loHATME MHTerparnbHOn cyMMbl. [eoMeTpuyYeckuii CMbICH.
12. MNoHATMe onpeaeneHHoro nHTerpana.

CENTOORWNE



13. OcHOBHble CBOWCTBa onpeaeneHHoro nHTerpana.

14. WHTerpan c nepemMeHHbIM BEPXHUM NPeaesioM.

15. ®opmyna HeloToHa-JlenbHuua.

16. 3ameHa nepeMeHHbIX B onpeaeneHHOM uHTerparne.

17. ®opmyrna MHTErpupoBaHNA rno YacTsam B onpeaeneHHoOM UHTerpane.

18. MpunbnmxeHHoOe BblYUCNIEHNE ONpeaeneHHOro nHTerpana.

19. HecobGcTBeHHbIE MHTErpanbl ¢ 6eCKOHeYHbIMM Npeaenamum.

20. HecobcTBeHHbIE MHTErpanbl OT HEOrPaHMYEHHbIX OYHKLNNA.

21. MeTpu4eckue, NIMHENHbIE, HOPMUPOBAHHbIE, €BKMMAO0BbLI MPOCTPAHCTBA.
22. ToHATNe (hyHKUMK N NnepeMeHHbIX. [peaen dyHKUMM N nepeMeHHbIX.

23. HenpepbIBHOCTb OYHKLMM N NEPEMEHHbIX.

24. HenpepbIBHOCTb OYHKLMM N NEPEMEHHLIX MO OAHON U3 NEePEMEHHbIX.

25. HenpepbIBHOCTb CNOXHOW GOYHKLMMW.

26. YacTHble nponsBogHble PYyHKUUN N NEPEMEHHBIX.

27. OudbdepeHumpyemMocTb YHKLMU N NePEMEHHbIX.

28. OudbdbepeHuman pyHKUMN N NEPEMEHHBbIX.

29. OudbdepeHuMpoBaHUE CROXHON yHKLUMN.

30. lNpousBogHasa No HanpasneHuto. [paaneHT.

31. YacTHble Npon3BogHbIe BbICLLUMX NOPAAKOB OYHKLMM N NEPEMEHHbIX.

32. OundppepeHuman BTOporo nopsaka yHKUMM N NEPEMEHHbIX.

33. KBagpatuyHasa dopma. Kputepuin Cunbsectpa.

34. JlokanbHbI 3KCTpeMyM  DYHKUUN n nepemMeHHbIx. Heobxogumoe ycnosue
3KCTpeMyma.

35. [ocTaTouHble yCrnoBus NOKanbHOro aKCTpeMyMa OyHKLUUN N NepemMeHHbIX.
36. HesaBHble yHKUmMK. [ponsBoaHas HEABHOWM OYHKLUM.

37. YCrOBHbIN 9KCTPEMYM.

38. MeTtog mHOXuTenen JlarpaHxa.

39. OnpegeneHune 4Y1CnoBoro psiga, YacTUYHOM CyMMbI, CXodsLerocs psaa.
40. CBoNcTBa CXOOALMXCHA YNCMOBLIX PSIAOB.

41. Heobxogumoe ycrnoBme CXoaAMMOCTM YNCIIOBOro psaaa. MapmMoHuyeckun psga.

JTOKanbHOro

42. Heobxoanmoe n oocTaToYHOE YCroBUE CXOAMMOCTU psifa C HeOTpULATENbHBIMWU YNEeHaMMU.

43. lNMpusHak cpaBHEHUS.

44, TMpwunsHak Jonombepa.

45. WHTerpanbHbin npusHak Kowwu. Mprumep.

46. 3Hakouepeayowmincs pag. Npusnak Jlenbrnua.

47. 3HakonepeMeHHble paabl, UX CXO0AUMOCTb. ABCOMIOTHASA M YCNOBHas CXOAMMOCTb.
48. CteneHHble psagbl.

49. Teopema Abens.

50. Teopema 06 nHTEpPBaNe CXoAMMOCTM CTENEHHOIO psaa.

51. Teopema o0 pagmyce CXoOMMOCTU CTENEHHOIO psaaa.

52. Onpegenenve anddepeHumManbHOro ypaBHeEHUs nepBoro nopsiaka. PelleHvne ypaBHeHus. 3agaya

Kowmn. OBuiee 1 yacTHoe pelleHne ypaBHEHMSI.

53. YpaBHeHUs ¢ pasgensaiowmMMnca nepemMeHHbIM.
54. JInHelHble ypaBHEHMUS.

55. YpaBHeHUs B NosHbIX guddepeHumanax.

56. OuddepeHumanbHble ypaBHEHUsI BTOPOro nopsiaka (OCHOBHbIE MOHSATUS, YpaBHEHWUSI JoMnycKatoLwme

MOHMXeHUs nopsagka).

57. JInHenHble anddepeHumanbHble ypaBHEHUS BTOPOro nopsigka ¢ NOCTOSAHHbIMU KOoadhdomumeHTamm
(MvHerHble opgHopoAHble AudbdepeHunanbHble ypaBHEHWSI BTOPOro nNopsaka C  MNOCTOSIHHbIMU
KoathpuumeHtTamm, nNUHenHble HeogHopoaHble AnddepeHuUnanbHble ypaBHEHNS BTOPOro nopsigka C

NOCTOAHHBIMU KO3DPULMEHTAMN).

19.3.2 MNepeyeHb NpakTMYECKNX 3aAaHUN:
1) Onpepenute cneagyrowme MHOXeCTBa:
a) nepeceyveHne YeTHbIX N HEYETHbIX YNCeNT;
6) nepeceyeHne MHOXECTB LiefbIX Y YETHbIX YNCETT;
B) 06beANHEHNE MHOXECTB YETHbIX N HEYETHbIX YMCerT;
) pa3HOCTb MHOXECTB LiefbIX U YETHbIX Yncen.



2) faubl pu mHoxecta: A=[-2;8]; B =(—4;11); C =[0;9).
Haingute cneaytowme mHoxectsa: ANBNC; (AuB)nC'; AuBUC; (AAnB)uC.
3) MpoBepuTb rpamnyeckn cnpaBeannMBoOCTb paBeHCTBa:

(AuB)NC=(ANnC)u(BNC).

4) MpoBepuTb rpadmyeckn cnpaBeannBoOCTb CreayroLMX paBeHCTB:

1. AUB=BUA,;

2.(AuB)NC=(ANnC)u(BNC);

3. AnB=BnA;

4. (AnB)NnC=ANn(BNC);

5.(AuB)uUC=AuU(BUC);

6.(AnB)LUC=(AuC)n(BUC)

7.(AuB)Y =A'NnB’;

8.(AnB)Y=A"UB’;

9.(AnB)\B=A\B;

10. An(BuUC)=A\(A\B)n(A\C);

11.(A\B)nC =(AnC)\ (BN C);

12. AnBNC =A\(A\(BNC));

13.(ANC)\B=(AnC)\(BNC);

14.(A\B)U(A\C)=A\(BNC);

15.(AnC)u(BND)=(AuB)n(CuD);

16.(B\C)uU(B\A)=A\C;

17. AA\C=(A\B)uU(B\C);

18.(A\B)nC=(ANnC)\(BNC)=(AnC)\B;

19. (AU B)\C =(A\C)u(B\O);

20.(AnB)YuB=A"UB;

21.(AnB)\C=(A\C)n(B\C);

22.((AnD)u(BuD) =(AnD)u(B'UD);

23. AA\(BNC)=(A\C)uU(AuUB);

24.(A\B)uC=((AuC)\B)u(BnC);

25.(A\B)\(C\D)=(A\(BUC)U((AnD)\B).
0

CeowicTBa npegenos. PackpbiTne HeonpeaeneHHoOCTn —

HanTtu npegenoi:

. X2 —4x+1 . 1+sin2x
1. lim—— . 2 lim ———=2
X—>2 2X +1 x—r/4] — CcoS4X
2
3. Iirr;(x2—7x+4). 4 lim X —3x+2

-1 X2+ X+4

5'xL|7rDz(SInX_COSZX)' 6.Iirrl(%x3—x+2).

7.1im 3+ 4/2x® . 8.|imX2_4

X—2 X2 X—2




_2 ) 2_9
I|m— : 10.lim
-2 X2 —3X + 2 x>3 x2 —92x —13
. X2-25 . X>-5x+6
11. lim 12.1im
x>5 xX—§ x—3 X—23
. XP—x-=2 . X2 —4
13. lim ————. 14. lim —
x>-1 x* 41 x>2 X —3X+2
tgx . Sin X—CosXx
15. lim 16. lim —/————
x—>7 SiN 2X x>zl4  COS2X
3x+6 . Sin2x—cos2x -1
17. lim 18. lim - .
x>-2x3+8 x->zl4  COSX—SINX
3
i Xx-1
19. M — . 20. |
x>0 «/1+3 -1 x—>1\/_ 1
) 1+x—-+/1-X ) 1-tgx —./1+tgx
21. I|m\/ v . 22.||m‘/ g_ ‘/ g .
x—0 X X—>7T S|n2x
o0
HeonpegeneHHocTn Buga —
o0
HanTtu npegensi:
2x% -1 . BX*—7x
1. Ilm— 2.I|m—3.
x—0 3X° — 4X x>0 1—2X
. 5x?—3x+2 I 3x+1
3.I|m—. 4. lm—2 ,
x—0 2X% +4X+1 X2\ 3x°+1
2 1
i = . 1+3+5+...+(2n-1
5.1im 5+ 2% 6.1im ( ).
x—o| 1—X oo 1424+34...4+N
2
X°+2X+3 X+3
7.lm——. 8. Ilm—
Ho<>2x +3x+4 x> 2X% +3X + 4
sin X
Mpenen oTHOLLEHNS npu X —> 0
HanTtu npegensi:
) . X
. SIn4x sin—
1.lim . : 3
x>0 X 2. lim—= .
x—=0 X
. o X
th sin? =
3. lim—=—= :
x>0 X 4.lim—;
x—=0 X
i Iiml—cost sin3x
x50 Xsinx H0«/x+ —J2
lim 8. lim——- Sin4x
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. ~J1—cos2x . 1-cosx
9 lim———F 10.1im .
x—0" X x>0 X

HeonpegenenHoctv Buga 00— 00 n 0 - 00

1. lim (v x* +3x —x). 2. Ilm( 1 2 j

X—>+00 -1\ x =1 )( -1
3.Iim(\/x2+3x+l—\/x2—3x—4) 4. I|m(x/x +X+1—/x2 -X).
5. lim t 1 , 6. lim (X—\/XZ—X+1).

x-0| sin? X 2 X X—>+00
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7. lim (x=+/x*=9). 8. I|n11(1 X) - tg—
X—>+00 X—>

) sin X
9. lim — —1g°x |
x—n/2\ cO0S“ X

X—>00
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HanTtu npegenoi:

1. Iim(1—§j .
n—oo n
n+3
3. Iim(1+ﬂj .
N——o0 n

5. lim (1— 4x )07

X—0

3x? —4 3X+2

( 1 12 j
10. lim .
x—>2\ X — 2 x3 -8

12. lim (x——) tox.

X—7zl2

BTopon samevatensHbIn Nnpeaen

2. Iim(l—ij .
n—oo 3n
4.Iir13(1+2x)1lx.

)
6. lim
n—oo\ N+1
1 n+4
8. Iim(1+—) .
n—oo n

10. lim n(In(n +3) —Inn).
N—o0

11. cnonb3ys onpegenexune npeaena pyHKUMKM AokasaTtb, YTO:

1) Im;(3x 5) =1,
2) Img(Zx 5)=7;

3) lim(3x+5)=11;

X—2



x=1 _

4) lim =2;
x—>1\/;_1
5) Iin;x2 =4,

12. [HokasaTtb, 4TO Iim(2x—1):3. Haitn Takoe O, uTOGb ans ‘X—2‘<5 BbIMNOSTHANOCH
X—2

f(x)-3=|(2x-1)-3/<0,01.
13. ChopMynmpoBaTh Ha “s3blke €& — O " M Ha “s3blke NOCNEAOBaTeNIbHOCTER” onpeaeneHns:
1) GeckoHe4yHO 6onbLuon PYHKUMK; 2) BECKOHEYHO Manon OyHKUUN:
a)npu X —> +00; 6) npu X —> —o0;B)mpn X —>00;r)npu X —=>a ;o) X—a .
14. CpaBHUTbL 6eckoHeuHo Manble B Touke X = 0 dyHkumn:
1) a(X)=sinx n B(X)=X;
2) a(x)=sinxun B(x)=sinx;
3) a(x)=1-cosx u B(X)=X.

sin5x

3

15. Ncnonb3ysa cpaBHeHWe 6eCKOHEYHO MarbIX (PYHKLUUIN HanTH lim
=0 X+ X
16.CpaBHuTbL 6eckoHeYHO BonbLune PyHKLUMK:

L+X |/|,B(X)=1 B Touke X =0;
X

1) a(X)=

2) a(X)=X"+Xu B(X)=3X—2npuX — 0;
3) a(X)=3x*+1u B(X)=X* —5npuX - ©;

MoHATHe nponssogHon

1. Hantmn ——, ecnu:
AX

a)y=ax’+bx; 6 y=ax’; ) y=x+1.
X

2. Ncnonb3yst onpegeneHne NpoM3Bo4HOW, HAWANTE NPOM3BOAHbIE PYHKLUUN B TOUke X = Xy

1. f(X) =3x+2; 2. f (x) =5x%%;

3. f(x) = —3x* —5x; 4. f(x)=2x%

5.f(x)=i; 6.f(X)=g;
Jx X

Bbluncnenuve Npon3BOAHbIX

Haintn no doopmynam nponsBoaHble OT OYHKLUA.
x3
1.y:§—2x2+4x—5. 2.y =x*+3x* —2x +1.

l 2
3.y =63/x —44/x. 4. :(1——j .
Y "

5. y = 4x> —3sin X + 5ctgx.



6. Y =3/x +4cosx— 2tgx + 3.

1 .
7.y =3+4x" +3/x% + = +sinx+cosx.
X

8.y = X*COSX. 9.y = X°Ctgx.
10 y—COSX 1.y = :
' x> ToxP4+1

3

12. f(x)= % — X% + X; soimcrurs T (0), £'(2), T (-1).

13. f (x) = x° —Zi' somcrnts T (2) — f(=2).
X

2 1

MponssoaHas CNOXHON OYHKLMM
HanTtu nponsBoaHble OT (OYHKLUN:

1.Yy=7+——. 2. Yy =-/C0S4X.
L-x*J
3.y =~/2X—sin2x. 4.y =(sinx)".
5.y:‘/5—sin5. 6. y=c052(£—§j.
2 2 4 2
=m+t92x. 8.y =tgsincosXx.
1—sin2x

MpounsBoaHble NorapnPmMmUUecKnx 1 NokasaTesbHbIX OYyHKUMNA

HanTtu nponsBogHble OT OyHKLUWI:

1.y =In(x? +2x). 2.y=|nsinx—%sin2x.
3.y = In(Vx +/x+1) 4.y=|n1_2XZ.

5.y = 2/x —41In(2++/x). 6.y:SCi(r););+lntg§
7 y=InE® +e* +1). 8. y=In e4ex4:1.

0. y = In(Ctgx +/1+tg>x). 10, y = 5Yosx 173

11. y:5‘/lnsinXT+3. 12.y =In(X-sin xv/1-x?) .

MpomnsBoaHble 06paTHBLIX TPUFOHOMETPUYECKUX (DYHKLIMIA

Haintn nponssogHble OT YHKUUIA:

1. Y =~1-x* +arcsinx. 2.y =X—arctgXx.



3.y =arcsin/1-4x. 4.y =arccos(l—2x).

1+X i
5. y=arcctgl—. 6.y = Xv1—x* +arcsinx.
—X
: 1+X
7.y =arcsin(e*). 8. y = arctg x+|n,/1—.
—X
,  X— .
9. y =x(cosInx+sinInx). 10. f(x)=arcsin > vavm f(5).
. -2 x—1
11. y =Insintge 2. 12 y=|ncosT.
13. Y = XSin Inx—" 14 y—ﬁarctgi
. 7 ) . 3 1
3. x*+1 1, x-1 1
15. y =—In——+=In——+—arctgx.
4 x°-1 4 x+1 2
16. Y =— ! +Intg x
' 2sin® x '

[Mpon3BOAHLIE BbICLUNX NMOPSIAKOB

1. Hantn nponsBogHble BTOPOro nopsagka ot oyHKUNN:

1) y =sin®x; 2) y=tgX; 3) y=+v1+x*;
_x . X
4 y=¢e 2; 5) Yy =Ctg X; 6)y=arc5|n5;
2. HanTtn nponsBogHble TpeTbero nopsiaka oT oyHKUNIA:
1 :
1) Y =C0S” X: )y == 3) y=X*-sinx;
X
X x X
4)y=arcth; 5 y=X-e"; 6) Yy =€ -COSX;
3. Haintn nponsBoaHble N-ro nopsiaka ot PyHKUMN:
) y=e 2 2) y=Inx; 3) Yy =+/X;
4 y=x"; 5) y=sinx: 6) Y =COS° X;
7) y = 2% 8) V= : 9) y =sin® x:
)Y )Y 1+ 0% )Y

OudbdepeHumnan gyHKLMK
Hantu guddepeHumnansl QyHKUNIA:

1.y = x> —3x* +3x; 2.y =1+X°:
3.y =sin’ 2x; 2.y = In(sin/x);

1

5.y =g 5. 6y=2""



7.y = arctgvx® +1;

3

1Ly =2 +x2
V=3 :
X2
3.y =
Y=
5.y = 2x°
oxP -4
X4
1+ x)

Hantn nurerpansl:

1. J( +2X + j

3. [ (Vx +3/x)dx.
5. [ ctg”xdx.

dx.

f COS 2X
7 cos? xsin? x

9. j( 3 de.
1+ x? 1— X2

11.jsin25dx;
2

13.](21 + ! jdx
X“=25 x*+5

2

15. | 2 +1dx

17. [ (2" +e*)dx.

8.y =3/(x+1Y

8
4.J.lox +3

8.y =x2-sin/x:

WcecnepoBaTbh YHKLMM M MOCTPOUTE rpadonkv (PyHKLMWIA:

C(x+1
X%+ 2%’

2.y = x> +6x* +9x;

6.y =(x+1)(x-2);

e

2. [% —#jdx

dx.

X4

3 2ctg °x

cos® X
dx

" cos? xsin X
10. j

X
12. j cos? —dx .

1 JOD

dx.

1+ x?

_)d

V14 %2 —x/l—xzd

16. | =g

2% +5X
18. | 10X

” I(L_i}jx
13k xx
24.| mi—jl)zdx.



ZSIMd.

SIn~ X

27. jcos 3xdx.

20.[e™dX.

X —X

31. [(e2 +e 2 )dx.
33. j(3—2x)4dx.

2X—5

o x? 5x+7

37. .
J1—1Ox
30. | ctgxdx.
COS 2X
41. f—
sin x cos X

43,
J-’\/25 4X

o NG 6x+13

47. .
J J1-2x—x?

49.[ xIn(x —1)dx.
51. [ In(x* +1)dx.
53. [ xe**dX.

dx.

55.j'exsin xdXx .

57. (1+2cos x)°dX.

cos® X
9.
sin® x

dx.

2
26.j(sin5—cos§j dx.
2 2
28.jsinfdx.
2

%0 I cos? 5x

32.[\/4x —1dx.
34.[ /5 —6xdx.

36. | 2+1dx.

2X

dx .

38. Il—3e2X
40. [ tgxdx.
sin X
42.]—
1+ 3cosx

Y
X* +4x+5

dx

I'\/x 24 2x+3
48I\/4x X’

50.[ (Inx) e
52.j'\/§Inxdx.

—X

54.[ X’ 2 dX.
In xdx

56. [ .

dx.

46.

COS X +Sin X
z.j :
sin 2Xx

dx .

64.jsin3x cos? xdx.



sin® x+1
J=—= .
cos? X
67.] (1—sin 2x)*dx.
69. [ cos*xdx.

dx

3+COSX
2X+7

x4 x=2
X' —2x*+3x+4

71.

dx .

75. | dx.

1+ %3

5
77.[X2—X+1dx.
X“+1
dx

ST
81. [ x~/5— xdx.

dx
XX —x2

X+1

X~/ X
87.[V16 — x*dx .

89. [VAX + X*dX.
91[

83. |

85. |

e+2

Bblumcnutb onpepeneHHble MHTerparbl:

1.?(3x2 —1)dx.
0

3.}\/1— xdx.
0

5.Efx’\/x2 —9dXx.
3

l4
7. j'sin 4xdx .

eses.jsin2 3xdx.

68. [ (1+2cos x)*dX.

70.[sin? xcos2 xdx.

72 [—————

1+33|n X
5x+2

7 | 2+2x+1o

76-I3X + 3x? +1dx.

x? +1
78f_2X + 42 _ldx

1-x?

x3dx

I +2

80. |

82.| X=1 g
C2x-1
dx

84. :
(X+D)VX* +2Xx+2
dx

(x DV x> —
88. j»\/3+2x—x2dx.

—2e*
e +1

86. |

dx.

90[

92[%&
e —

2 1
2.[(x* + = )dx.
1 X

-1 dx
4. .
2(8+3x)°

e.f(x2 —2X+ 2)dXx.
1

2z X
8. [ cos—dx.
0 2



9} dx
1X(1—In?x)’

Bbl‘-II/ICJ'II/ITb MHTEerpanbl nnun yCTaHOBVITb NX
+00 dX

L2
1 (x+1)
*j’o dx

HanTu yacTHble Npon3BOAHbIE OT PYHKLMN:

1. 2=x+3xy—y°.

3.2=2,
X
5.7=—0
X—y
7. Zz=sin(x+Y).

E4
10.7— I

1XJ1+Iinx

pacxoanMoOCTb:
+00 dX
2. | —.

£x4

dx

T arctgx
* ! X% +1
T In—de

+00

8, jxsin xdXx .
0

Z dx

10. 3
o (x=1)

2.2=In(x* +vy?).

y
=

6. Z= In(i—i}
Ux 3y

8. z=X"Y.

4, Z = arctg

w

HanTtu nonHble guddepeHumansl QyHKUMIA;

X
1.2=3 %

Xy
3. U=X"+y*+2°.
5.Z=Xy.

19.3.3 TecTOBbLIE 3a4aHUA:

2.5=X-Int.

4.2=X%y.

6.2=+/X"—Y".

1 cemectp

BapuaHT 1

TeopeTnyeckas 4actb



CdhopmynuposaTtb onpeaeneHune crioxkHon yHKUmn. MNMpmeBecTy NpUMepbl CROXHON OYHKLMUN.
MprBeanTe npuMepbl 3KBUBANEHTHbIX GECKOHEYHO ManbIX (OYHKUUIA B TOYKE X = 2.
CdopmynumpoBaTth onpeaeneHune npegena pyHkuum no MerHe npy X ——oo, 1.€. |im f(X)=b

X—>—0
Kakue n3 nepeuncneHHbix oyHKUMA SBRSIOTCS NpU X — 3 GECKOHEYHO MarbIMu:
1 10 X 1
1) y=——: 2) y=(x=3)"; 3) y=sin=; 4) y=cos(2(x-3)); 5) y=———.
) Y= T3 D Y= 9 y=singi 4 y=cos(x-3)i 8) y= o
OTBeT 000CHOBaATh.

r whPRE

3apaumn
1. lMpumepom orpaHMYeHHON NocrneaoBaTeNbHOCTU ABMSIETCA NOCNeA0BaTENIbHOCTb:
1)0;1;0;2;0;3... 2)-1;-2;-3;-4... 3)2;-2;2;-2... 4)2;4,6;8;10...
OT1BeT 060CHOBATh.

. 9

2. TMpu kakom a lim (1->)3 =¢3,
X—0 X
OTBeT 060CHOBATL.

3. lNNocnepoBaTenbHOCTL 3ajaHa PEKYPPEHTHbIM COOTHOLWIEHWEM a,.; =a,-a,41, & =3, a, =4.
Torga 4yeTBepTbIM YNEH 3TOW NOCNEeA0BaTENBbHOCTM PaBEH:

1) 108 2) 48 3) 54 4) 18.
OT1BeT 060CHOBATH.
4. Haiitw Jjm X3 =3
x—0 5X
BapwuaHT 2

TeopeTnyeckas 4yactb
1. CdopmynupoBaTb onpegeneHne YCroBow nocrnenoBaTenbHOCTH.
2. CdopmynupoBaTh 1 foKa3aTb TEOPEMY O CYLLECTBOBaHMM npegena pyHKUnn.
3. OnpegeneHve npegena OyHKUUN 3annMCcaHo C NOMOLLLbIO NTIOMMYECKNUX CUMBOSIOB
Ve>0)(Fo=06(¢)>0)(Wxe X :a<x<a+0): f(X)>¢.3anucatb 370 onpeaeneHne croBamu.

4. Yemy paseH lim (-4)"
n—o0

1) oo 2) -4 3) He cywecTByeT 4) 4.
OT1BeT 060CHOBATh.

3apaum
2

X y
1. Ona dyHKumn y=—6 HalTU TOYKM paspbiBa M YCTAHOBUTbL XapakTep paspbiBa. OTBeT
X_

o60oCcHOBaTb.
2. [HaHa doyHKuus y = 5—vx%+x—6. Torga ee o6nacTbio 3HaUEHWIA ABNSIETCS MHOXKECTBO:
1) [-5+0);  2) (-0 =3]U[2+0); 3) [5i+0); 4) (5]
OT1BeT 060CHOBaTD.
3. CywecTtByeT nn Ha oTtpeske [-2;2] Touku, roe dyHKUns Y= 3x3 +1 paBHa Hynw? OTBeT

obocHoBaTb.
Vx-=1 —4/2
4. Hanm [jm2 (2‘/; V2)
X—>2 X° =4

2 cemecTp
BapuaHT 1

TeopeTnyeckas 4actb



2

1. lMpukaknx a u b dyHKums F(X):EX +%x +Xx+5 aBnseTca nepoobpasHon Ans f(x) = (3x +1)2

b
3
. OTBeT 06OCHOBATH.

o 3
2. YkasaTb 3aMeHy NepemMeHHOMN, KOTOpYIo HEOGXOAMMO BLINOMHUTL B UHTerpane [x°e* dx Ans ero
YNPOLLEHMS UK cBefeHus kK TabnnyHomy. OTBeT o6ocHOBaTb.

3 3
1) t=x5; 2) t=x3; 3) t=x%e*; 4) t=e*
3. nepeHMCHMTb OCHOBHbI€ TUMNbI HTErparnos, GepyLLl,I/IXCFI Mo 4YacCTaM.

4. 3ameHa nepemeHHon B onpeaerieHHoM nHterparne (Teopema Cc [_'l,OKa3aTeJ'IbCTBOM).

+00
5. Wuterpan | e*dx cxoautcs
1

1) npu BCcex a>0; 2)npuBcex a<o0; 3) npu BCEX Q; 4) HY NpK Kaknx a.
OtBeT 0obocHOBaTb.
3apaumn
1,2
o Xe—x+1

6. BblumcnuTb onpegeneHHbI UHTEerpan j—zdx

o l+x

X
7. HaiTtn unterpan | .
e* -1
8. Haintu nnterpan [x3 In xdx .
BapuaHT 2

TeopeTnyeckas 4yactb
Mpu kakux uenbix @, b, ¢ dyHkumMa F(x)=3e>*° asnsetca nepsoobBpasHoi Ana f(x)=ae™*C.
OTtBeT 0bocHOBaTbL.

. In3(x+5 .
Kakon Bug npumeTt wHTerpan j(45)dx nocne 3ameHbl nepemeHHonm t=In(x+5). OTBeT
X+

obocHoBAaTb.

[ate onpegeneHve HeonpegeneHHoro wWHTerpana. [lepeyncnuTe OCHOBHblE  CBOWCTBA
HeonpeaeneHHoro nHTerpana.

WHTerpan c nepeMeHHbIM BEPXHUM NpeaerioM (onpeneneHve, Teopema ¢ 4oKa3aTensCTBOM).

NuTerpan .[ d:l
1
1)npuecex a>0; 2)npuBcex a<O0; 3) npu BCEX QA; 4) HM NpU Kaknx a.

OTBeT 00OCHOBATD.

cxoauTtes

3apaum

3
BbluncnnTb onpeaenexHbI uHTerpan [+/2x—3dx.
2

Hantn unterpan Ix In( x —1)dx .

dx

\/3—2x—x2 .

Hantu nHterpan |



19.3.4 MNMepeyeHb 3agaHun ANa KOHTPONbHbIX paboT:

Mpumep npakTMyeckoro 3apgaHus
(Tekywasa atrectauusa 1 cemecTp)

KoHTponbHas pa6oTa 1

Hantn npegensl yHKUNIA:

w 5—3x? —3x° . sin’ x

. lim - lim .

x—0 2X° + 4X? + 5X x-0 A/14 XSIN X — COSX
C x+3-2x g _q

2. lim 4. lim
x—1 X =1 x>0 X

1+3+5+...+(2n-1
5. lim(x —1)ctgzx 6.1im ( )

x—1 n—o q/3n4 + n3

KoHTponbHas paboTa 2

3
1. HaiiTvt nponssoaHyto doyHkumm Y = 2°° (4x)

2. WccnepoBaTb OYHKUMUIO M MOCTPOUTL rpadomku.
3

x? -3

2) Yy =X+24J—X.

Mpumep npakTMyecKoro 3agaHus
(Tekywaga atrectauund 2 cemecTp)

) y=

KoHTponbHas paboTa 3

HanTtu nHterpansl

xdx 2 2x
1) [— 2) [ x%e**dx
V4 + X I
x4 +2x dx
3) [——dx 4) [——M—
)] x? +1 )Il+2<:oszx

dx
5) | dx 6) |
X*—x* —4x+4 (X=DVx* +3x+1

Bblumcnutb MHTEerpanbl

1) }x\/4—x2dx 2)? dx
0

11+ x?

KoHTponbHasa paboTa 4
1. Haiitn auddbeperuman dyrkumm U = XY + 2% + cos’(x°z).

2. Hantn andbdepeHuman sToporo nopsiaka U = x3y2 +sin X +5co0sy.

3. Haiit audbcbeperuman nepsoro nopaaka dyrkumm (X, y,2) =z — Xy + Y B Touke M(1, O, 1).
ZX

0z 02
4. Haintn 5_ a— ans pyHkuMmn Z =4/ 2XY + X?  roe X = 2“2 +cosv, y=ctgu+2".
u \'



0z oz
Havitn — , — , ecrm Z =tg(Xy°z)°.
oy’

ox
Haiti skcTpemym dyHkumm Z = X° +8y° —6xy +1.

1

1 1
Hawtun akctpemym dyHkummn Z = X + Y npu ycrnosuu — t—= E
X

y

19.3.5 Mpumepsul KUM:

KoHTponbHO-usmeputenbHbin Matepuan Nel (1 cemecTtp)
TeopeTnyeckan 4yactb
1. CdopmynupoBaTb onpeaeneHune crioXkHom oyHKUMn. MNMpruBecTy NpuMepbl CIOXHON dOYHKLMN.

2. CdopmynupoBaTth onpeaeneHue npeaena pyHkumm no MeHe npy X ——oo, 1.€. |im f(x)=b
X—>—0

3. Kakve us nepevncrieHHbIX (byHKLl,VIVI ABNAKTCA NpU X — 3 ©eCcKoHeYHO MarnbIMun:
1

1. 10. LX :
1)y 3’ 2) y=(x=-3); 3)vy S|n3, 4) y=cos(2(x—-3)); 5) vy cos@x_1)
OTBeT 06OCHOBATL.
4. CdopmynuposaTtb onpegeneHne npoMs3BogHOMN.
5. CdopmynupoBaTb M [JokasaTb Teopemy O CBsA3M AuddepeHumpyemMoctn QyHKUUN 1
CyLLEeCTBOBaAHNEM NPOU3BOOHON.

6. Cxematn4yHo n3obpasnTb rpacdmk yHKLMM ONa KOTOPOro BbINOMHEHbI ycrnosusa y' >0, y"<0.
3apaumn

. 9
1. Mpu kakom a lim (1-2)® =e3,
X—>00 X
OT1BeT 060CHOBATH.

2. lMocnepoBaTtenbHOCTL 3aaHa PEKYPPEHTHBIM COOTHOLUEHWUEM @, =a, -8, & =3, d, =4.

Torga 4eTBepTLIN YNEH 3TOM NOCneaoBaTeNIbHOCTN paBeH:
1) 108 2) 48 3) 54 4) 18.
OT1BeT 060CHOBATh.
3. [lMokasaTb, 4TO (hyHKUMS Y = 2tg(2X—1) yAOBNETBOPSET ypaBHEHUIO Yy =2y -y’ .
2

4. HanTtu Toukn akcTpeMmyma rpadomka OyHKUUKN y = 1 .
- X

5. Hawntn nponssogHyto pyHkummn y =arctgin(sx +3).

6. Hawntn Iim—ln(x+3)—ln3.
x—0 5X

KoHTponbHO-uameputenbHbin Matepuran Ne2 (1 cemecTtp)
TeopeTnyeckas 4yactb
1. CdopmynupoBaTb onpegeneHne YCrnoBon nocrnenoBaTenbHOCTH.
2. CdopmynmpoBaTtb 1 AOKa3aTb TEOPEMY O CyLLEeCTBOBaHUN Npeaena yHKUMK.
3. OnpeaeneHve npegena yHKUUN 3annUCaHO C NMOMOLLLbIO JTIOMMYECKNX CUMBOJIOB
Ve>0)(3Fo=06(¢)>0)(Wxe X:a<x<a+0): f(X)>¢.3anucatb 310 onpedeneHune crioBaMmu.

4. CdopmynunpoBaTtb onpeaeneHve nesov 1 NpaBon NPON3BOAHbIX B TOYKE.
5. HaiiTv Touky X, Makcumyma cyHKLmmM Y = x%(x —4)? . OTBeT 06OCHOBaTE.

6. OyHKUMA y=3\/x2 paBHa 1 Nnpn x=1 U x=-1, HO Y '#0 anga Bcex Xxe(-11). BbiACHUTD,
NPOTMBOPEYUT NN 3TO ycrnoBuam TeopeMbl Ponnsa. OTBeT 060CHOBaTh.

3apauu



4 p—
1. Mpwu kakom a lim X +3%-18 1 Ormer 06ocHOBaTH.
x> ax* —18x° +3
2. CyuwecTByeT nn Ha oTpeske [-2;2] TOuYku, roe pyHKumA y=3x3+1 paBHa Hynio? OTBeT

oboOCHOBaThb.

3. TllokasaTb, 4TO PyHKUMNA Yy =2X - e_% yOOBNETBOPAET YpaBHEHMIO x2yy”—(y— xy')2 =0.

- 2
HaiiT Toukv nepernba n uHTepBanbl BbINYKNOCTU rpadvka pyHKLumm y =x-e % /2.

Hantn nponssogHyto pyHKUMM Yy =sin 34x .

6. Hantm |im X_l(;/;_ﬁ).
x—2 X< —4

KoHTponbHO-usmeputenbHbin Mmatepuan Ne3 (1 cemecTp)

1. BeckoHe4yHO BonbLune n GeckoHEeYHO Marnble nocnegoBaTenbHOCTU. CBA3b MEXOY HUMN.
2. Nonatne guddepeHumnana QyHKLMKU, reOMETPUYECKUIA CMbICH.

3apauu:
1. Bblucnutb npegen: [im _x
x>04/1+x -1
X? —4x+3

2. Bblumncnutb npegen: |im
x—1 X—-1

3. BbluucnNTL NPOU3BOAHYIO: v — «3/)(5 - In3-(x5 +§)
X

4. BbluNCINTb NPOU3BOAHYHO: yz# _ |nl

2x" —X+6 X
. ~x%/2
5. Hantu Toukm nepernba n uHTepsasnbl BbINyKNOCTU rpadmka pyHKumMm Y =X+ € .

KoHTponbHO-uameputenbHbin Matepuran Ned (1 cemecTp)

1. MoHaATHe HenpepbIBHOCTU OYHKUMN. ApndmeTnieckne encTeus Hag HenpepbIBHbIMU PYHKLNSMM.
2. HanpaeneHue BbINyKNOCTU K TOYKK nepernba rpadmka yHKUMN.

3agauu:
. sin xsin 2x
1. Bbluucnnte npegen: |lim ———
x—0 5x2
X—2

2. Bbluucnutb npegen: |lim ———
x>2 X2 +3x -1
3. Bbl4MCNUTB NPOV3BOAHYHD: Y = Q/ﬁ+ \/icos(x +1)
4. BblYMCNUTbL NPOU3BOAHYIO: y= \/E(3x+2)
4x2
3+ %2

1-x

5. Hantn acumnToTbl rpacduka pyHKuMmn Yy =

KoHTponbHo-uameputenbHbin matepuan Ne1 (2 cemecTp)

TeopeTnyeckas 4actb
1. MepevncnnTb OCHOBHbIE TUMbI MHTErpanoB, 6epyLnXcs No YacTsMm.



2. OudbdepeHuupoBaHme COXHON YHKLUMU N NepeEMEHHbIX.
3. 3ameHa nepemeHHON B onpeaeneHHOM uHTerpane (Teopema ¢ AoKasaTenbCTBOM).

4. Mpn kakmx a wn b dyHKUMS F(x):%xb+%x2+x+5 aBnsieTca nepeoobpasHon Ans

f(x) = (3x+1)2. OTBET 06OCHOBATb.

+00
5. Wuterpan [ e*dx cxoautcs
1

1) npu BCcex a>0; 2)npuBcex a<o0; 3) npu BCeX a; 4) HY NpK Kaknx a.
OTtBeT 060CHOBATD.

3agaumn
dx

N

7. Hamtm dacTHble npousBogHble NepBOro nopsgaka YHKUMK: z=|n(1+ex+y2). OtBet
obocHoBaTb.

oz

ou’ ov

6. BbluncnuTb HeonpeneneHHbIn NHTerpan a) j j x? In xdx. OTBET 0GOCHOBATb.

8. Hamtm —, —, ecrin z=xy3+yln(x2+y)+ctgzt, roe X=2u+v?, y =Ccosu+sinv, t=ctgu+v3.

9. Haitu akcTpeMyM dyHKUMK z = X3 y?(2—x—y). OTBeT 060CHOBATb.
X

10. Hantu nHterpan | S
e -1

KoHTponbHO-usmeputenbHbin Matepuman Ne2 (2 cemecTtp)
TeopeTnyeckas 4actb
1. Jate onpegeneHve HeonpeneneHHoro wWHTerpana. [lepeyncnuTe OCHOBHbLIE CBOWCTBA
HeonpeaeneHHoro nHTerpana.
lMpounssoagHasa No HanpaBneHuto. ['pagneHT.
WHTerpan c nepeMeHHbIM BEPXHUM Mpegerniom (onpegeneHune, TeopemMa ¢ AoKa3aTenbCTBOM).

. X+5
4. Kakon Bug npumeT WHTerpan IMX nocne 3ameHbl nepemeHHon t=In(x+5). OTBET

wn

obocHOBAaTb.

+00

5. WHTerpan

1

1) npuscex a>0; 2)npmnecex a<0; 3) npu BCEX Q; 4) HV NpK Kaknx a.
OtBeT obocHOBaTbL.
3apaum
X2
6. BbluncnuTb HeonpeaeneHHbI nHTerpan: a) j dx 6) j(x —3x)In xdx. OTBeT ob6ocHOBaTb.

7. HanTun yacTHble Npou3BogHbLIE NepBOro nopsaka quHKu,MVl: z=xe¥ +xY. OrBeT 06oCHOBATB.
8. [Onsa dyHkumm z = 2x3y —7xy? 3anucaTtb MaTpuLLy KBaapaTUHHON POPMBbI.

9. Hanty akcTpeMym dyHKUMK z =3x2 —x3 +3y? +4y . OTBET 060CHOBATb.

10. Hantn nHterpan Ix In( x —1)dx .

KoHTponbHo-uameputenbHbin matepuan Ne3 (2 cemecTp)

1. NepBoobpasHaadyHKUUS.
2. HecobcTBeHHbIe MHTErparnbl OT HEOrpaHMYeHHbIX YHKUMA. MeomeTpudeckuin cmbicn.llpumepsi.

3agaum:



sin x
1. BblucnuTbuHTErpan: J.de
+3cos X

2. BbluncnutbuHTErpan: jxe“dx.

e dx

{x\/1+ln X

3. BblumcnutbuHTerpan:

T arctgx
4. BblumMcnuTbUHTErpan: .[—g

x? +1 ax
0

5. Hantu akcTtpemymdyHKunn: u = x2 y- y3 -x2 - 3y2 + 3.

2 2

6. Hantm akctpemyMmdyHKunn: z = x< + 2y“ npw ycrnosun 3x + 2y =11.

KoHTponbHO-usmeputenbHbin Matepuran Ned (2 cemecTp)

1. HeonpepgeneHHbin nHterpan. OCHOBHbIECBONCTBA.
2.YacTHble Npon3BoAHbIEe PYHKLMM HECKONBbKNXNEPEMEHHbIX.

3apauu:
1. Bblu4mcnuTbuHTErpan: thXdX.

—X

2. BbluncnutbuHTerpan: sze 2 dx.

5
3. BbiumcnutbuHTerpan: | x+/ x> —9dx.
3

+00 2
4. BblancnnTbUHTErpan: f 3 dx .
o X°+1

5. Hantn akctpeMyMyHKUMN: u = X3+ 6xy + 3y2 — 18x — 18y.

6. HaiTn akcTpeMyMdyHKUMKN: z = 6 — 4X — 3y mipu yenosum x2 + Yy =1.

19.4. MeToanyeckme maTtepuanbl, onpegensiowue npoueaypbl OLEeHUBAHMUA 3HAHUWA, YMEHUW,
HaBbIKOB U (UNX) oNbiTa AEATENIbHOCTU, XapaKTepM3yHLWMX 3Tanbl (POpMMPOBaAHUA KOMNETEHLUN

OueHka 3HaHWWA, YMEHUI M HaBbIKOB, XapaKkTepusyloLllas aTtanbl (POPMUPOBAHUSA KOMMETEHUUN B
pamKax n3y4yeHus QUCUUninHbl OCYLLIECTBIISETCA B X04e TEKYLLEN U NPOMEXYTOYHOW aTTeCcTauui.

Tekywaa aTTectaums NPOBOAUTCSA B COOTBETCTBUM C [lonoxeHnem O Tekylwen artrectauum
obyvatowmxca no nporpammamM Bbicllero obpasoBaHus BopoHexckoro  rocygapCcTBEHHOro
yHuBepcuTeTa. Tekylias aTrectaums npoBognTca B OpMe: KOHTPOSbHbIX paboT.

Kputepum oueHnBaHnsa npuBeaeHb! BbiLLE.

lMpomexyToyHast aTTecTaumsa NpPOBOAUTCS B COOTBETCTBUM C [lONOXEHWEM O MPOMEXYTOYHOMN
aTTecTaumm obyyaroLmxca no nporpamMmmam BbicLLero obpasoBaHus.



MpomexyToyHass aTTecTaumsa C MNPUMEHEHMEM  3NEKTPOHHOro O0y4YeHusi, AMCTaHLUMOHHbIX
obpasoBaTenbHbix TexHonorun (ganee — 30, OOT) npoBoguTca B paMKax 3MeKTPOHHOro Kypca,
pasmeLleHHoro B QNOC (obpasoBaTtenbHbl nopTan «ONeKTpoHHbIM yHuBepcuteT BIY» (LMS Moodle,
https://edu.vsu.ru/)).

lMpomexyToyHas aTTecTaumsa obyyaloLmMXcsa OCcyLeCcTBNSEeTCS B hopmMe aKk3ameHa.

OObyuvatowmecs, nNpoxoasime MNpOMEXyTOYHy aTtTecTaumto ¢ npumeHenvem [OOT, AOMKHbI
pacnonaratb TEXHUYECKUMU CPEeACTBaMU M NPOrpaMmHbiM obecneyeHnem, no3eonsowmmMm obecneyuntb
npoueaypbl artectaummn. ObyyaloWminca camocToaTenbHO obecneyvmBaeT BbINOIHEHWE HEOOXOAMMbIX
TexHuyecknx TpeboBaHWA aANs  MpPoOBEAEHMSI MPOMEXYTOYHOW aTTecTaumMm C  NPUMEHEHneM
ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMOMMMNA.

NaeHTudmkauma nmyHoctn obydarolerocsa npuv  MNpoXoXOEeHUU MNPOMEXYTOYHOM aTTectaumm
obecneumBaeTcs NOCPEACTBOM WCMOMb30BAHUS KadKabiM OBy4valoLMMcs MHOMBUOYANbHOrO forMHa u
naposns Npy BXo4e B NMYHbIA kKabuHeT, pasmelleHHbin B ANOC BIY.

KoHTpOnbHO-n3MepuTeNbHble  MaTepuanbl NPOMEXYTOUHOM aTTecTauuMm BKIOYalT B cebsd
TeopeTnyeckue BOMPOCHI, MO3BONAIOWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWW W MpaKTUYeckue
3aaHung, NO3BONSIOLMNE OLLEHUTb CTENEHb CCHOPMUPOBAHHOCTU YMEHUA N HABLIKOB.

Mpn oueHMBaHMU WCNOMb3YKOTCHA KOMMYECTBEHHbIE WM KavyeCTBEHHblEe LWKamnbl OueHoK. Kputepum
OLIEHMBaHMSA NPUBEAEHbI BbILLE.
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