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9. Llenn n 3apaum y4ye6HON ANCLUMNNUHDI

Lenb m3yyeHums gucumnnuHbl: popMupoBaHME Yy OBYYarLUXCA YCTOWMYMBBLIX 3HAHUA U
HaBbIKOB MO MPUMEHEHUIO annapaTta MaTemMaTU4YecKoro aHanuaa K peLleHuo TeopeTn4ecknx u
npakTU4ecKnx 3agad, nccrneoBaHuo NPUKNagHbIX BOMPOCOB 9KOHOMUKN.

OcHOBHbIMM 3aga4amMm y4ebHON OMCUNNANHBI ABNAOTCSA:

-OBnageHne TeopeTnyeckumMm n MeToan4yecknmm oCHoOBaMn MaTeMaTu4eckoro Moaenupo-
BaHWSA 9KOHOMWYECKUX MPOLLECCOB N (hOPMUPOBAHME HABbLIKOB UCMONb30BaHNA METOAOB MaTe-
MaTM4eCKOro aHanusa ans peeHns SKOHOMUYEeCKMX 3ajav;

-OCBOEHME OCHOBHbIX METOAOB peLleHns 3agad andgepeHumansHOro NCHUCeHNs yHK-
LM O4HOWN NepeMeHHON;

-npuMmeHeHne guddepeHunanbHOro UCYMUCIIEHUS K UCCrea0BaHNI0 OYHKLNIA;

-OCBOEHME OCHOBHbIX METOOB peLLeHNd 3aay onpeneneHuns akcTpemyma (OyHKLUUN OgHON
nepeMeHHbIX;

-OCBOEHME OCHOBHbIX METOJ0B peLleHUs 3a4ay MHTerpanbHOro NCHNCIEHNS;

-OCBOEHME OCHOBHbIX METOAOB peLleHns 3agad andgepeHumansHOro NcHUCreHns QyHK-
LM HECKOSBbKMX NepeMEHHbIX, 0CBOEHME OCHOBHbLIX METOO0B peLLeHNs 3aay onpeneneHns aKc-
Tpemyma YHKLUMN HECKOSbKUX MepeMeEHHbIX, 3a4a4q YCNOBHOIO 3KCTpPeMyMa;

-NpUMeHeHne MeTo0B MaTemMaTUYeCcKoro aHanunsa ang onpeneneHns cXogmumocTu YUCIo-
BbIX U CTEMNEHHbIX PSAOB;

-OCBOEHME OCHOBHbIX METOA0B peLleHns auddepeHumnarnbHbIX YpaBHEHNN;

-npnobpeTeHne HaBbIKOB UCMOMNb30BaHUS MaTeMaTUYECKMX METOLOB U OCHOB MOAENMPO-
BaHWSA 9KOHOMWYECKUX MPOLIECCOB

10. MecTo y4yebHOM gucumnnmHbl B cTpyktype OOIl: OucuunnuHa «MaTtematmnyeckmii aHa-
nn3y» BxoauT B 6a30Byl0 YacTb ydebHoro nnaHa B 1, 2 cemectpax u aBndetca obaszartenbHom
ancumnnuHon. MNMporpamma Kypca CTpOMTCH Ha Npeanockinike, YTo CTyAEHThI BragetoT 6a3oBbiMn
3HaHWAMK NO MaTeMaTUKe Ha YpOBHe cpeaHen wkonbl. Kypc co3gaeTt npeanockinku ans éonee
rnyboKoro 0CBOEHUs1 pa3faenoB NMHENHOW anrebpbl, TeEOpUM BEPOSATHOCTEN U MaTEMATUYECKON
CTaTUCTUKN, METOAOB ONTUMarnbHbIX PeLleHU, 3KOHOMETPUKMN.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNIIMHEe/MOAYINIO (3HaHWUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTenibHOM
nporpaMmmbl (KOMNeTEeHUMAMU) U MHAUKATOPaMU UX AOCTUXKEHUA:

Kog HasBaHue Kog(bl) WHuaovkaTop(bl) | MNnaHupyemble pesynbTaTbl 06yYeHns
KOMMNeTeHUnn
3HaTb:
- OCHOBbl MaTEMaTUYECKOro aHanunsa, He-
crocobeH npume- NpumeHsem  anna- | ogxoaumMble Ans pelweHns PUHaHCOBBIX U
HSMb 3HaHUS (Ha pam ¢yHOameH-

OKOHOMMYECKNX 3aaau.

MPOMEXYMOYHOM manbHOU  Mamema- |y oo .
YPOBHE) 3KOHO- MUKU Mpu peweHuu .

OrMK-1 | muyeckoii meo- OMK-12 | meopemuveckux u |~ VCMONB30BATL MATEMATNHECKMA AbIK U
puu npu pewe- npakmudeckux ~3a- | MaTEMaTUYECKyI0 CIMBOMMKY NPy NOCTPO-
HUU MpUKnadHbIx day akoHomuyeckoli | €HUN CTaHOAPTHBIX N 3KOHOMETPUYECKNX
3aday meopuu mMoaenen;

- OCYLLIeCTBNATb NOMCK, COOp 1 aHanM3 nH-
dopmauumn, HeobxoauMbIN ANsa peLleHns
nocTaBfeHHON 9KOHOMNYECKON 3aaa4u.




- NPUMEHATbL MeTodbl MaTemaTU4ecKoro
aHanu3a K peLlueHnIo pasfinyHbIX 3KOHO-
MUYEeCKUX 3agad.

Bnapetsb:

- HaBblkaMW NPUMEHEHUSI MaTemMaTude-
CKOroO MHCTPYMEHTapusi ANs peLleHus 3Ko-
HOMMYECKUX 3aau;

- HaBblkaMy 06paboTKM AaHHbIX, HEOOXO-
ANMbIX NS peLleHnst SKOHOMUYECKUX 3a-
Jau.

Ucnonb3yem mame-
Mamuyeckue  Me-
modbi u modenu on-
ONnK-1.4 | mumusayuu npu pe-
WeHUU npuKknadHbIX
3a0ay 3KOHOMUYe-
cKkol meopuu

3HaThb:

- OCHOBHbI€ MOHATUS U MEeTOoAbl MaTema-
TUYecKoro aHanmusa, Heobxoaumble AnNs
peLleHnsi NOCTaBMEHHOW 3adayu;

- WHCTpPYMEHTanbHble cpeactea maTema-
TMYECKOro aHanmsa ans obpaboTku 3Ko-
HOMWYECKUX JaHHbIX.

- OCHOBbI MaTeMaTU4ecknux MeTodoB MO-
AENMPOBaHUS SKOHOMMYECKUX CUCTEM.
YmMmeTh:

- OCyLLecCTBnATb BbIOOP COOTBETCTBYHO-
Lero maTeMaTM4eckoro WHCTPYMEHTa-
pus, Heobxogmmoro ana obpaboTku 3Ko-
HOMWYECKMX [aHHbIX B COOTBETCTBUM C
NOCTaBfIEHHON 3ada4eln;

- aHanuaMpoBaTb pe3ynbTaTbl pacyeToB,
060CHOBbIBaTb NOMNyYEHHbIE BLIBOADI;

- cbopmynupoBaTb M [oOKa3blBaTb OCHOB-
Hble TeopeMbl MaTEMaTU4YEeCKOro aHa-
nmaa;

- pewaTtb TUMNOBLIE 3adayM MatemaTude-
CKOro aHanusa; npoBoAuUTb WUCcnegoBa-
HWe OYHKLUMI, BIYUCTIATL Npeaeribl, Haxo-
AUTb NPOW3BOAHbIE M WHTErpanbl; Haxo-
ANTb 3KCTPEMYM (PYHKLIMN HECKONbKMX Ne-
PEMEHHbIX.

Bnapetsb:

- MOHATUIAHBLIM annapaToM MartemaTude-
CKOro aHanusa, HeobxoanmbIM 4N n3yye-
HUS nocregylowmx AMCUMNIMH MaTema-
TMYECKOro LMKMNa U AN peLleHnst SKOHO-
MUYEeCKNX 3agayd;

- 43blkOM MaTemaTuku ans paboTbl CO
crneumanbHON NuTepaTypon;

- HaBblkaMW NPUMEHEHUS MaTemaTude-
CKOrO MHCTpPyMEHTapusi Ans aHanusa no-
NYYEHHbIX OAHHbIX.

12. O6beM AUCUMNNUHbI B 3a4eTHbIX egunHMuax/yac. — 7 /252
dopma NPoMeXyTOYHOM aTTecTaLumMm — 3a4eT C OLEHKOM, 3K3aMeEH.




13. TpyaoemkocTb No BuAam y4ebHomn paboTbl

TpyooemMkocTb
. Mo cemecTpam
Bua yuebHon patortel Bcero 1 cemecTp 2 cel\neETp
AyOuTOpHbIE 3aHATUSA 140 72 68
nekuum 70 36 34
B TOM 4uUcre: npakTu4eckme 70 36 34
nabopaTtopHbie - - -
CamocTtodTtenbHasi paborta 76 36 40
B TOM 4ucre: kypcoBasi pabota (MpoekT) - - -
dopma NpomMeXyTO4YHON aTtTecTaummn — 36 36
3k3ameH 36 4
WToro: 252 108 144

13.1. CopepxaHue QUCLUNIUHDI

Ne

n/n

HanmeHoBaHve pasgena guc-

UUMNJTNHBI

CogepxaHue pasgena gucumnimHbl

Mamemamuyeckul aHanu3s (1 cemecmp)

1. Jlekuun

1.1

BeegeHne. OnemMeHTbl Teopun
MHOXECTB

MpeameT matemaTtmnyeckoro aHanusa. Heob6xogmMmocTb 1 0COBGEHHOCTM
NnpuMeHeHna MeToaoB MmaTeMaTn4eCcKoro aHanmn3a B 3kKOHOMUKe. MoHs-
TMe MHoXecTBa. Onepaunm Hag MHOXeCTBaMu. MinntocTpauns onepa-
UMIA Had MHOXECTBaMu C MOMOLLbO Avarpamm dunepa. OrpaHnyen-
Hble 1 HEOrpaHUYEHHbIE MHOXECTBA, TOUYHAs BEPXHSIS M TOYHAS HDKHSIS
rpaHy YMCnoBoOro MHoXxecTBa. MHOXeECTBO BELLECTBEHHbIX YACES, NPO-
MEXYTKM U UX BUAbl. AGCONOTHas BennymHa ymcna. Mpumepbl ucnonb-
30BaHUA Teopun MHOXECTB OJ14 pelleHnA NpuknagHbiX 3agayd.

1.2

MNocnepoBatensHocTu. MNpe-
4en nocrnefoBaTenbHOCTU

MoHaTre nocnegosatensHocTU. CNOcobbI 3agaHus nocnegoBaTenbHo-
cten. beckoHe4yHo Manble n 6eckoHeYHO BonbluMe NocneaoBaTernbHO-
cTun. OrpaHnyeHHbIe N HeorpaHMYeHHble nocregoBaTensHocTn. Cxoas-
Lmecs nocnegosaTenbHOCTU, UX cBOMCTBA. MOHOTOHHbIE Nocnegosa-
TenbHOCTN. Yncno e. Teopema O BMOXeHHbIX OTpe3kax. BeluncneHune
npegena nocnegoBaTeribHOCTH.

1.3

®yHkumu. Mpeagen yHKLMM

Onpepgenenune dyHkumn. Cnocobbl 3agaHua pyHkUMK. MNoHATUS Cnox-
HoW 1 obpaTHon dbyHkuun. HesBHas dyHkuma. Knaccudmkauust oyHk-
unn. MNpumeHeHne PyHKUMA B SKOHOMUKE (MPOU3BOACTBEHHASA COYHK-
ums, hyHKUMS NonesHocTH, PyHKUMS cnpoca n npeanoxeHus). becko-
He4yHo manble n 6eckoHeyHo Gonblne yHkunn. CpaBHeHne Gecko-
HeYHO Manbix n 6eckoHe4YHo Gonblimx dyHKUMA. OnpegeneHus npe-
aena yHKUUM B ToYKe N Ha BEeCKOHEeYHOCTU, onpeaeneHne ogHoOCTO-
poHHUx npegenoB. OCHOBHbIE CBOMCTBA Npegenos yHkummn. [Nepsbi
1 BTOpOW 3amedartenbHble npeaensl. MprMmepbl 3KOHOMUYECKMX NPUIo-
XeHun. BeluncneHue npenenos yHKUWA U packpbITUe Heornpeaernex-
HOCTEWN.

14

HenpepbIBHOCTb (DYHKL MK

OnpepneneHne HenpepbIBHOCTU OYHKLUMM B TOYKE U HA MPOMEXYTKE.
HenpepbIBHOCTb anemeHTapHbiX yHkunin. CBOWCTBa HeNpepbiBHbIX
dyHKLMIA. Knaccudukaumnsa Tovek paspbiBa. Teopema 06 yCTOMUMBOCTH
3Haka HenpepbIBHON hyHKUMW. [NepBas u BTopas Teopembl bonbLaHo-
Koww. MNepBasa n BTopas Teopembl BenepwTtpacca. HenpepbIBHOCTb
CINOXHOW 1 06paTHON OyHKLUNN.

1.5

OuddepeHumanbHoe ncync-
neHve yHKUUN oaHOW nepe-
MEHHOM

MoHaTue nponssBogHoON. 'eoMeTpuyeckuin U SKOHOMUYECKUIA CMbICT
npoussogHon. OQHOCTOPOHHME NPOU3BOAHBIE. VIcnonb3oBaHWe MNoHs-
TSI NPOM3BOAHON B 3KOHOMMYECKOW Teopun. MNMoHaTne guddepeHum-
pyemoctu pyHkunn. Heobxogumble n goctatoyHble ycnosus guddge-
peHunpyemMocTn yHKLMM B Touke. duddepeHumpyemMocts 1 Henpe-
pbIBHOCTb (PpyHKUMKU. TloHATUA guddepeHumana. eomeTpuyeckui




cmbicn gudpdpepeHumana. MNpuveHenne guddepeHumana k npubnu-
XXEHHbIM BbluMcneHuam. duddepeHunpoBaHne cymmbl, pasHOCTU MPo-
n3BeaeHmnsl, YacTHOro pyHKumMK. duddepeHumpoBaHme anemMeHTapHbIX
GyHKUMA. OduddepeHumpoBaHme CRoXHOM PyHKUUK, npuem norapud-
Mudeckoro aunddepeHumnpoBanus. OuddepeHumpoBaHne obpaTHOM
dyHKumn. NMpounssoaHble U anddepeHumanbl BblCLUMX NOPAAKOB.

1.6

MpumeHeHne gnddepeHLm-
anbHOro MCYNUCIEHUS K Uccne-
[OBaHWUIO OYHKLMI

Teopembl Pepma, Ponns, JlarpaHxa, Kowun. FeomeTpudeckas n akoHo-
Mudeckasi uHTepnpetaunsa Teopem. [Npu3HaKM MOHOTOHHOCTU (OYHK-
unn. Jkectpemym pyHkLmn. Heobxogmmoe ycnosue akctpemyma. lNep-
BOE 1 BTOpPOE A0CTaTOYHbIE YCMOBUS aKCTpeMyma. [pumepsl pelueHns
9KOHOMMYECKMX 3a4ay Ha onpegeneHue akcTpemyma. lNoHaTHe Bbinyk-
noctn dyHkuun. [loctatovHble yCnoBus BbIMyKNOCTU. MNOHATUE TOYKM
nepernba. Heobxognmoe M OoCTaTOMHOE YCROBWUSI TOYKM nepernba.
AcumnToTbl rpadumka dyHkumin. Teopema JlonuTtans. Obwasi cxema uc-
cnegoBaHusa  dyHkuun. OnpepeneHne WMHTEpBarioB MOHOTOHHOCTH,
9KCTPEMYMOB, TOYEK Nnepermba n acumnToT rpadmka dyHKumm. Noctpo-
eHune rpadukoB yHKUnin. MNMprmeHeHne amudpdepeHumnanbHOro ncumc-
NeHns PyHKLMN OOHON NEPEMEHHON MPU peLleHnn S9KOHOMUYECKUX 3a-
aaq.

1.7

HeonpepeneHHbIn nHTerpan

MepBoobpasHas dpyHKuuKn. HeonpeneneHHbIn MHTerpan u ero OCHOB-
Hble CBOWCTBA. VIHTerparnbl OT OCHOBHbIX 3fieMeHTapHbIX PyHKUMA. Me-
TOA 3aMeHbl nepeMeHHon. MeTtog nHterpmpoBaHus no yactsam. OCHoB-
Hbl€ TWNbl MHTEerpanoBs, 6epyLUMXCs N0 YACTAM.

2. MpakTnyeckne 3aHATUSA

2.1

OnemeHTbl TEOPUN MHOXECTB

MoHaTe MHoxecTBa. Onepauun Haa MHoxecTBamu. WnniocTpaums
onepaLuii Haa MHOXXeCTBaMK C NMOMOLLbIO AnarpaMmm Jinepa. OrpaHu-
YeHHble U HeorpaHUYeHHble MHOXEeCTBa, TOYHas BEPXHAA U TouyHas
HIDKHASA rpaHu YMCIOBOrO MHOXeCTBa. MHOXECTBO BELLEeCTBEHHbIX Yu-
cen, NPOMEXYTKM 1 ux Buabl. MNprMepsl NCMNOMb30BaHUA TEOPUM MHO-
)KECTB NS pelleHns NpuKnagHblX 3aaad.

22

MocneposatensHocTu. MNMpe-
Aen nocnegoBaTenbHOCTH

MNMoHaTue nocnegoBaTtenbHocTU. Criocobbl 3aaaHns nocneaoBaTerbHO-
cTein. BelumcneHve npegena nocnegoBaTefibHOCTU.

23

®yHkumu. Mpeagen yHKLMK

Onpepenenune cyHkuun. Cnocobbl 3agaHns yHKuMK. BelumcneHune
npeaenos (pyHKLUMI 1 packpblTUe HeonpeaeneHHocTen. Heonpepenex-

0 oo . .
HOCTM —, —, co—oo, 0-c0. MNepBblit U BTOPOI 3aMeydaTenbHble npe-
0

aenbi.

24

HenpepbIBHOCTb PYHKLMW.

OnpegeneHne HenpepbiBHOCTU (PYHKUMW B TOYKE U Ha NPOMEXYTKE.
HenpepbIBHOCTL anemeHTapHbIX yHKUMA. Todkn paspbiBa. Knaccu-
dhunkauma Tovek paspbliBa.

25

OunddepeHuymnansHoe ncumc-
neHve yHKUUN 0gHOW nepe-
MEHHOMN.

lMoHaTne npoussogHon. 'eoMeTpuyecKMin n SKOHOMUYECKUA CMBbICT
npoussogHon. AuddepeHunpoBaHne cymmbl, pasHOCTM Mpou3Bene-
HWS, YacTHOro pyHKuMn. [nddepeHumnpoBaHne aneMeHTapHbIX dyHK-
unn. OuddpepeHumpoBaHme CnoXHOW yHKUUK, NpuemM norapmmmye-
ckoro guddepeHumnpoBaHus. MNMoHaTua andpdepeHuymana. MNpounssoa-
Hble 1 anddepeHumanbl BbICLLIMX MOPSAOKOB.

2.6

MpumeHeHne anddepeHymn-
anbHOro MCYUCNEHMUS K Ucchne-
00BaHUIO OYHKLNIA.

OkcTpemym dyHKuMK. Heobxogmmoe ycnoeue akctpemyma. lNMepBoe u
BTOpOE A0CTaTOYHble YCNoBUA aKCTpeMyma. Mpumepbl pelueHust aKko-
HOMUWYECKMX 3a4ay Ha onpegeneHve akcTpemyMma. [oHATue BbinmyKro-
cTn pyHKUMK. [locTaTouHble YCNOBUSA BbIMyKNOCTU. [oHATME TOYKM ne-
pernba. Heobxogmmoe M [OCTAaTOYHOE YCMOBMSA TOYKM nepervnbda.
AcumnTOoTbI rpadmka yHKUWUNA.

Mamemamuuyeckuli aHanu3s (2 cemecmp)

1. JNekuun




1.1

HeonpeneneHHbi nHTerpan

WHTerpupoBaHne TpuroHomeTpruyeckmx oyHKUnn. PasnoxeHne paumo-
HanbHOM Apobu Ha cyMMy nNpocTenwmnx gpoben. MHTerpnpoBaHmne pa-
LMoHanbHbIX (yHKUnn. MeTtoa HeonpegeneHHbiX KoaddUUNEHTOB.
MHTerpmpoBaHne NpocTenLNX nppaunoHanbHbIX U TPaHCUEHAEHTHbIX

dyHKLNNA.

1.2

OnpepneneHHbIn nHTerpan

lMoHATMe nHTerpanbHon cymmbl. OnpeaeneHHbIn HTerpan, reomMeTpu-
YeCKUI N IKOHOMUYecknin cmbicn. OCHOBHbIE CBOMCTBA onpeaerieHHOro
uHTerpana. NHTerpan ¢ nepemMeHHbIM BepxXHUM npegernom. dopmyna
HbtoToHa-lenbHuua. MHTerpmpoBaHmne no 4acTsiM U MeTo 3aMeHbI ne-
pemeHHoW B onpeaeneHHom uHterpane. lNpunoxeHns onpegeneHHoro
uHterpana. MNpubnmkeHHble MeToabl MHTErpupoBaHus. Vcnonb3osa-
HWA NOHATUS ONpeaeneHHOro MHTerpana B 3KOHOMUKe.

1.3

HecobcTBeHHbIE UHTErpansl

HecobcTBeHHbIE MHTErpanbl ¢ 6ECKOHEYHbIMM NpeaenaMm NHTErpupo-
BaHWS U HECOBCTBEHHbIE UHTErparnbl OT HEOrPaHUYEHHbIX YHKLWNIA.

1.4

BekTopHble NpocTpaHcTBa.
®YHKUMN MHOTUX NepeMeHHbIX

lMoHsATMe KoopAMHATHOro npocTpaHcTea. [NoHATMe MeTpuyeckoro, nu-
HENHOro, HOPMMPOBAHHOTO, €BKNNAOBA NpocTpaHcTea. [pumepsb! 3Ko-
HOMMWYECKMX MPOCTPAHCTB. 3aMKHYTble OTKPbITbIe, KOMMNAaKTHbIE MHOXe-
CTBa B METPUYECKMX NPOCTPAHCTBAaxX. TOYeYHble MHOXeCTBa B 71 - Mep-
HOM npocTpaHcTBe. PYHKUUM MHOTUX NepeMeHHbiX. MNMpegen dyHKumnm
MHOIMX NepemMepeHHbIX. HenpepbiBHOCTb (PYHKUMM MHOMUX NepeMeH-
HbiX. OCHOBHbIE CBONCTBa HeNpepbIBHbIX PYHKLUMIA. OHATME CIOXHOM
dyHKUMN. HenpepbiBHOCTb CNOXHOW YHKUUW. YacTHble M MOfHble
npupaLleHns MyHKLUN MHOTUX NepeMeHHbIX. YacTHble NPOV3BOAHbIE 1
AnddepeHuman nepeoro nopsgka B (OYHKUMM MHOMMX MepeMeHHbIX.
OundpdepeHumnpyemocTtb pyHKumin. CBssb AnddepeHUnpyemMocTm C cy-
LLleCTBOBaHMEM YacTHbIX NPon3BoAdHbIX. duddepeHunpyemocTb u He-
NpepbIBHOCTb. MOHATME NPOM3BOAHON MO HaNpaBneHWIo U rpagueHTa.
OnddepeHunpoBaHme CrnoxXHON N HEABHON PYHKUMK. YacTHbIe npous-
BOAHble M AudpdepeHumansl BbiCUNX nopsagkos. WMcnonb3osaHue
DYHKLMIN MHOTUX NEePEMEHHbIX B 9KOHOMWYECKOW Teopun. JloKkanbHbIN
AKCTpeMyM hyHKLUM MHOTMX NepemMeHHbIX. Heobxognmoe ycnosue no-
KanbHOro aKkcTpemyma. [JocTaTO4MHOE YCroBME NOKarbHOro 3KCTpe-
MyMa (kpuTepuin CunbBecTpa). YCNoBHbIA 3KCTPEMYM PYHKLUN MHOMMX
nepemMeHHbIX. Teopema 0 paspeLMMOoCTV CUCTEMbI (PYHKLMOHAMbHbIX
ypaBHeHun. Metoa mMHoxuTenen Jlarpanxa. lNpumepsbl pelueHne ako-
HOMUWYECKMX 3aday.

1.5

Yuncnosble 1 (PyHKLMOHANbHbIE
psabl

Yucnosble psagbl. OnpegeneHme YANCNOBOro psiaa n ero cyMmmbl. Pagpl
C NOMNOXUTENbHBbIMW YfieHaMun. 3HakonepemeHHble psabl, abCoNTHas
1 ycrioBHas cxoanmocTb. MNMoHATME 0 PyHKUMOHanNbHLIX psaax. NHTep-
Barn u pagnyc cXoAMMOCTU CTeneHHoro psga. PasnoxeHne dyHkuum B
cTeneHHble pagbl (pagel Tevnopa n MaknopeHa). lNpumeHeHne psaos
B NPUBNMKEHHbBIX BbIYUCNEHMUSX.

1.6

OundepeHumnansHble ypaBHe-
HYA

OKoHOMMYeCKne 3agayu, npueogswme K guddepeHumanbHbiM ypas-
HeHnaM. OuddepeHumnansHble ypaBHeHUs nepBoro nopsaka. JluHen-
Hble AnddepeHUnanbHble YpaBHEHUS (O4HOPOAHbIE, HEOAHOPOAHbIE,
C MNOCTOSAHHBIMY KO3bdULmneHTamn). dudcepeHumanbHble ypaBHEHUS
BTOporo nopsiaka. [punoxeHus auddepeHumanbHbIX ypaBHEHUR B
3KOHOMMUKE.

2. TpakTuyeckue 3aHATUA
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HeonpeneneHHbi nHTerpan

MepBoobpasHast pyHKUuuK. HeonpeneneHHbI MHTerpan u ero OCHOB-
Hble cBoMcTBa. IHTerpanbl OT OCHOBHbIX 3fIEMEHTapHbIX PyHKUuK. Me-
TOA 3aMeHbl nepeMeHHon. MeTof uHTerpmpoBanus no Yactsam. OCHoB-
Hble TWUMbl MHTEerpanos, 6epyLmnecs no Yyactam. NHTerpupoBaHne Tpu-
FOHOMETPUYECKMX (PYHKLMIA. PasnoxeHue pauuvoHanbHOW Opobu Ha
CyMMY npocTeinmx gpobei. VIHTerpupoBaHme paumoHanbHbIX yHK-
umn. MeTtoa HeonpefneneHHblx KoadduumeHtoB. WHTerpupoBaHue
NPOCTENLLNX MpPaLMOHANbHbIX YHKLNIA.




2.2

OnpeneneHHbI nHTerpan

OnpepneneHHbii uHterpan. ®opmyna HetoToHa-JlenbHuua. IHTerpmpo-
BaHWe Mo YacTsaAM U MeTo 3aMeHbl MEPEMEHHON B OnpeaeneHHOM WUH-
Terpane. MpunoxeHus onpegeneHHoro MHTerpana.
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HecobcTBeHHbIE UHTErpansl

HecobcTBeHHbIE MHTErpanbl C 6ECKOHEYHbIMUM NpeaenamMm NHTErpupo-
BaHWS U HECOBCTBEHHbIE UHTErparnbl OT HEOrPaHUYEHHbIX YHKLWIA.
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(DyHKLI,VIVI MHOIMX NnepeMeHHbIX

DYHKUUN MHOMMX NepeMeHHbIX. YacTHble Npom3BoaHble U AnddepeH-
uunan nepBoro nopsigka B oyHKLUM MHOMMX NepeMeHHbIX. [ToHAaTne npo-
M3BOOHOM MO HanpasBneHuw u rpagueHTta. [OuddepeHumpoBaHme
CNOXHOW M HEeABHOW hyHKLMK. YacTHble Npon3BoaHble N anddepeH-
umanbl BbICLUMX NOPSAKOB. Vicnonb3oBaHne OyHKLNIA MHOTMX NepemMeH-
HbIX B 9KOHOMWYECKOW Teopun. JIoKanbHbIN 3KCTPEMYM GOYHKLMN MHO-
rmx nepemMeHHbIX. HeobxoamMmoe ycnoBue noKanbHOro 3KCTpeMyma.
[ocTtaTouHoe ycnoBue fnokanbHOro akcTpemyma (kputepuii Cunbse-
CTpa). YCNOBHbIN 3KCTPEMYM (PYHKLUMM MHOrMX nepemeHHbiXx. Metoa
MHOXuTenen JlarpaHxa.
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Yuncnosble U yHKLMOHAmNbHbIE
psabl

Yucnosble psabl. OnpeageneHne YncroBoro psaa u ero cymmbl. Heob-
XOAMMbIN NPU3HAK CXOAUMOCTW YMCIOBBIX PSAO0B. [apMOHNYeckni pag.
Psaabl ¢ nonoxuTeneHbiMK YnieHamu. [locTaTouHble MpU3Hakm cxoau-
MOCTM YNCMOBOro psaa (Mpu3Hak cpaBHeHus, npusHak Janambepa, nH-
TerpanbeHbin npusHak Koww). 3HakonepemeHHble psabl abcontoTHas m
yCrnoBHasa cxoauMMocTb. [oHATHE O dpyHKUMOHanbHbIX pagax. NHTep-
Ban M paguMyc CXOAUMOCTU CTENEHHOro psaa.

2.6

OuddepeHumanbHblie ypaBHe-
HUA

OnddepeHumanbHblie ypaBHEHWS NEPBOro nopsiaka. YpaBHEHUS € pas-
aensowmmmcs nepemeHHoiMu. OQHOPOAHbBIE U fIMHEVHbIE YPaBHEHUS
nepBoro nopsgka. YpaBHeHMs B NonHbIX anddepeHumnanax. 3agaya
Kowmw. JlnnenHble anddepeHumnansHble ypaBHEHUS (OAHOPOAHbIE, He-
OOHOPOAHbIE, C MOCTOAHHBIMKU KoadhdmuneHTamu). dudpdepeHumnans-
Hbl€ ypaBHEHMS BTOPOro nopsaka.

13.2. Tembl (pa3aenbl) AUCUUNIIMHBI U BUAbI 3aHATUN

Bugpl 3aHaTUR (YacoB)
Ne HanmeHoBaHue Tembl (pasgena)
MpakTuyeckme | CamocTtoATenbHas
n/n ONCUUNNKUHBI Jlekunun Bcero
3aHATUS paboTta
1 cemecm
1 BeegeHve. OnemMeHTbl TEOPUU MHO- 4 4 2 10
XecTB
5 MocnepoBaTtensHOCTH, Npeaen no- 4 4 10
CrnegoBaTenbHOCTH
3. | ®yHkuun. Npegen gyHKUMM 6 10 6 22
4. | HenpepblBHOCTb (OYHKLMK 4 - 6 10
5. ,ﬂmcpcpepeHumaproe ucuncnenme 6 10 6 29
PYHKLMN OOHON NEPEMEHHON
MpumeHeHue agnddepeHLmansLHoro
6. UCYUCTIEHNS K UCCreaoBaHuio 8 10 6 24
dyHKUNI
7. HeonpegeneHHbl nHTerpan 4 - 6 10
3a4eT C oLEeHKON
Wtoro: 36 36 36 108
2 cemecm
1. HeonpegeneHHbi nHTerpan 8 10 8 26
2. | OnpegeneHHbIn nHTerpan 6 4 8 18
3. HecobcTBEHHbBIE MHTErpanbl 4 4 8 16
4 BekTopHble npocTpaHcTBa. PyHK- 8 12 6 26
LM MHOTUX NEPEMEHHbIX
5. Yucnosble U PyHKUMOHAIbHbIE 4 2 5 11
psabl
6. | AnddepeHunanbHble ypaBHEHUS 4 2 5 11
Ok3ameH 36
Wtoro: 34 34 40 144




14. MeToanyeckue ykasaHmsa Ans odyyaroLWmxXca Nno 0CBOEHUIO AUCLUMNIIUHDbI:

B npouecce npenogaBaHus ANCLMNIIMHBI UCMNOMB3YOTCA Takne BuAbl y4ebHon paboTbl,
KaK neKkLmu, NpakTuyeckne 3aHATUS, KOHTPOSbHbIE paboTbl, a Takke pasnuyHblie BUabl CaMOCTO-
AaTenbHon paboTbl obyyaroLmxcs.

B xo4e NeKunoHHbIX 3aHATUN HEOBXOAMMO BECTM KOHCMNEKTMPOBaHWe y4ebHoro matepu-
ana, obpawiatb BHMMaHWE Ha KaTeropmm, opmMynmMpoBKN, pacKpbiBatoLLMe coaepXaHne Tex unm
WHbIX SIBNIEHNA M NPOLIECCOB, Hay4Hble BbIBOAbI U NPaKTUYECKNe pekomeHaaumm. 910 No3BonuT
BMOCNEACTBUN BCMOMHUTb U3YYEHHbIA MaTepuar, JONONHUTb CoAepXaHne npu caMmocTosTeNb-
HOM paboTe C nuMTepaTypoun, NOLAroTOBUTLCA K ak3ameHy. Heobxoaumo 3agaBaTb npenofaBa-
TEnN YTOYHSAOLLME BOMPOCHI C LiEfbl0 YACHEHUS TEOPETUYECKUX NOSNOXKEHUI, paspeLleHnst crnop-
HbIX cuTyauuin. LlenecoobpasHo gopabaTbiBaTb CBOW KOHCMEKT NeKuuu, Aenasi B HEM COOTBeT-
CTBYHOLLME 3anMcun 13 nutepaTtypbl, PEKOMEHAOBAHHOW npenogasatenem u npeaycmMoTpeHHOM
y4ebHOn nporpamMmon.

MpakTuyeckne 3aHATUS peanuayroTcst B COOTBETCTBUM C paboynm y4ebHbIM nnaHom npu
nocrefoBaTesflbHOM U3y4YeHUn TeM OUCUMNIUHLL. MMpakTudeckne 3aHATUA NO3BONSIOT pas3BmBaTb
y oby4yatoLmxca TBOpYECKOe TeOpPETUYECKOE MbiLLIEHNE, YMEHNE CaMOCTOATENbHO N3y4aTb Nn-
TepaTypy, aHanu3npoBaTb NPaKTUKY; y4aT YeTKO (hOpMynmMpoBaTb MbICI b, BECTU AUCKYCCUIO, TO
€CTb UMEIOT UCKMUYNTENBHO BaXXHOE 3HAYEHME B Pa3BUTUM CAMOCTOATENBbHOMO MbILLIEHUS.

B xoae noaroToBKM K MpakTUYECKUM 3aHATUSM OByYalroLMMCS peKOMeHOyeTCs U3yvnTb
OCHOBHYIK NnUTEpaTypy, O3HAKOMUTbCA C AOMNOfHUTENbHON nuTepatypow. lpu aTom cnepyet
yyecTb pekoMeHJauuun npenogasatens n tpeboBaHusa ydebHowm nporpammbl. PekomeHayeTtcs
Takke gopabaTtbiBaTb CBOM KOHCMEKT feKuMu, Aenas B HeM COOTBETCTBYIOLLME 3aNUCK U3 nuTe-
paTypbl, PEKOMEHLOBAHHOM NpenogaBaTenieM n NnpegycMoTpeHHON paboyer nporpamMmmMon.

B cBA3n c Tem, 4TO aKTMBHOCTb OOy4vatoLlerocsi Ha NPaKTUYEeCKUX 3aHATUAX ABNSETCA
npegMeToM KOHTPOSNSA ero NpoABMXKEHUS B OCBOEHMM Kypca, TO NOAroTOBKA K TaKMM 3aHATUAM
TpebyeT OTBETCTBEHHOIO OTHOLLUEHWS.

Mpexae Yem NpucTynnTb K peLleHnto 3agad, obyyarLemycs HeobxoauMo 03HaKOMUTBLCA
C COOTBETCTBYIOLLMMN pasgenamMmm nporpammMbl AUCLUNANHBI NO y4eBHON nuTepaType, peKOMEH-
AOBaHHOW NporpamMMon Kypca; nonyyYnTb OT npenogasaTtens MHopMaumio 0 nopsake nposeae-
HUA 3aHATUS, KPUTEPUAX OLIEHKM Pe3ynbTaToB paboThbl; NONy4YMTb OT NpenogaBaTenst KOHKPETHOE
3agaHune n nHopmaLmio O CPOKax BbINOSTHEHMS, O TPEBOBaHMSAX K 0popMneHunto n bopme npea-
CTaBIeHus pesynbTaToB.

Mpwn BbINONHEHUN 3a4aHUA HEOBXOAMMO NPUBECTUN pa3BEPHYTbIE MNOSCHEHUS XO4a peLue-
HWSA U NpOaHanM3MpoBaTb NOMNyYeHHble pe3ynbTaThl. [Mpyn HeobxoanmMocTu oby4vatomecsa UMetoT
BO3MOXHOCTb 3a4aTb BOMNPOCHI NpenogasaTtesnto no TpyAHOCTSM, BO3HUKLIUM MNpU peLleHun 3a-
Aau.

CamocTosaTenbHasn pabota obyyatoLlerocs sABnseTcd OCHOBHbIM CPEACTBOM OBMNafeHUs
y4ebHbIM MaTepmanom Bo BpeMsi, cBO6ogHOE OT obsa3aTenbHbIX y4ebHbIX 3aHATUN. CamocTos-
TenbHas paboTta obyyaroerocsa Hag ycBOEHMEM y4ebHOro martepuana no y4ebHom ancumnimnHe
MOXET BbIMOSHATLCA B BUGNMoTEKe yHUBEpPCUTETA, Y4€OHbIX KAbMHETAX, KOMMbIOTEPHbIX Krac-
cax, a Takke B JoMallHuX ycrosusax. CogepxaHne camocToATenibHon paboTbl oby4vatoLierocs
onpegenseTcs y4ebHON NporpamMmmMon AUCUUNINHBI, METOOUYECKUMIN MaTepuanamMmm, 3agaHmsamm
N yKasaHusMun npenogasaTens.

CamocToaTenbHasi paboTa oby4vatoLmxcsa HanpaBneHa Ha CaMoCTOATENTbHOE U3yYeHne OT-
AenbHbIX TEM 1 BONpocoB yvyebHon ancuunnuHel. CamoctosiTenbHasa paboTta sasnsaetca obssa-
TenbHOW ANs Kaxagoro obyyatrowerocs, ee 06bemM no y4ebHomy Kypcy onpenensietcsi y4ebHbim
nnaHom. pu camoctositTenbHOn paboTte oby4varowminca B3anMoOencTBYeT C PEKOMEHOOBaH-
HbIMW MaTepuanamm nNpu MMHUManbHOM y4YacTun npenogasaTens.

CamocTosTensHas paboTa ¢ y4ebHMKkamm, y4ebHbIMN NOCobnAMM, HaY4YHOW, CNPaBOYHON K
nonynspHom nutepaTypoKn, Matepmanamm nepuognyecknx n3gaHmm n pecypcamm cetu Internet,
CTaTUCTUYECKUMU AaHHbIMU ABNAeTCcA Hambonee adhPeKTMBHBIM METOLOM MONYYEHUS 3HAHWMN,
No3BONSIET 3HAYMTENBbHO aKTMBU3NPOBATL MPOLIECC oBnageHus uHdopmaumnen, cnocobersyeT



bonee rnybokomy yCBOEHUIO U3y4aemMoro maTtepuana, hopmupyeTt y obyyaroLmxcs cBoe OTHO-
LLUEHMEe K KOHKpeTHOM npobneme.

Buabl camocTtoaTenbHon paboTbl: KOHCMEKTUPOBAHME Y4eOHOW M Hay4yHOW NUTepaTypsbl;
npopaboTtka y4yebHoro matepmana (Mo KOHCNekTam nekuum, y4ebHom 1 Hay4YHOoW nutepartype);
paboTa B aneKTpOHHOW BMbnunoTeyHon cucteme; pabota ¢ MHPOPMALMOHHBIMU CNPaBOYHbIMMU
CUCTEMAMM, BbINOSIHEHNE OOMALUHUX 3a4aHui (NPaKTUYECKUX U TEOPETUYECKMX); BbINOTHEHNE
KOHTPOSbHbIX paboT; NOAroToBKa K NpakTUYeCKUM 3aHATUAM; paboTa ¢ Bonpocamu Ans camo-
NpoBEpPKM.

[ns obecneveHnsa camoctosTenbHOM paboTbl Ha kadeape MHPOPMALMOHHBIX TEXHOSOIMIA
N MaTeMaTUYECKNX METOOO0B B 9KOHOMMUKE pa3paboTaHbl METOOUYECKME YKa3aHUSA K CaMOCTOSA-
TenbHOM paboTe CTyAEHTOB.

15. Nepe4yeHb OCHOBHOM U AONOJNIHUTENILHON NUTEpPaTypPbl, PECYPCOB UHTEPHET, HEOOXO-
AUMbIX 4N OCBOEHUA AUCLUNITUHDI

a) OCHOBHag nuTepaTtypa:

Ne n/n NcTouHMK

Kpemep, H. L. JlnHernHasa anrebpa : y4ebHuK n npaktnkym ans sy3os / H. L. Kpemep, M. H. ®pua-
MaH, /. M. TpuwuH ; nog pegakumnen H. L. Kpemepa. — 3-e nsg., ucnp. n gon. — Mocksa : Naga-
TenbcTBo HOpanT, 2024. — 422 c. — (Bbicliee obpa3oBaHue). — ISBN 978-5-534-08547-1. — TekcT :
aneKTpoHHbIN // OBpasoBaTenbHasa nnatgopma KOpanTt [cant]. — URL: https://urait.ru/bcode/535848
Beicluasi MaTemaTtumka anst akoHoMumdeckoro 6akanaespuarta B 3 4. YacTb 2 : y4ebHMK 1 NpakTUKyM Ans
By3oB / H. L. Kpemep, M. H. ®pugman, b. A. MNyTko, N. M. TpuwwuH ; noa pegakumen H. L. Kpe-

2 mepa. — 5-e n3g., nepepab. n gon. — Mocksa : UsgaTensctso HOpanTt, 2024. — 239 c. — (Bbicwee
obpasoBaHue). — ISBN 978-5-534-05822-2. — TekcT : anekTpoHHbIn // Obpa3oBaTenbHasi nnaT-
dopma KOpawt [canT]. — URL: https://urait.ru/bcode/537851

Beicluas maTemaTtumka ans akoHoMmyeckoro 6akanaspuarta B 3 4. HacTb 3 : y4ebHUMK 1 NnpakTukym Ans
3 By30B / nog pegakumen H. L. Kpemepa. — 5-e usga., nepepab. n gon. — Mocksa : N3gatenscTso
HKOpanTt, 2024. — 416 c. — (Bbicluee obpazoBanune). — ISBN 978-5-534-05823-9. — TekcT : anek-
TpoHHbIV // OBpasoBaTenbHasa nnatgopma KpanT [cant]. — URL: https://urait.ru/bcode/537852
Kpacc, M. C. MatemaTuka B akoHOMuKe. Ba3oBbin kypc : y4ebHuk ans By3os / M. C. Kpacc. — 2-e
n3ga., ucnp. n gon. — Mocksa : MagatensctBo HOpawT, 2024. — 470 c. — (Bbicluee obpa3oBaHue). —

4 ISBN 978-5-534-18619-2. — TekcT : anekTpoHHbi // ObpasoBaTtenbHasa nnatdopma KOpanTt [canT]. —
URL: https://urait.ru/bcode/545165
LWwvnayves, B. C. OQuddepeHumnaneHoe 1 HTerpanbHOe ucdHncneHme : y4ebHrK u NpakTUKym Ans By-

5 308/ B. C. lUnnayeB. — Mocksa : UsgaTensctBo KOpanT, 2024. — 212 c. — (Bbicwee obpa3oBaHue).

— ISBN 978-5-534-04282-5. — TekcT : anekTpoHHbIn // ObpasoBaTtenbHas nnatdopma HOpawnt [canT].
— URL: https://urait.ru/bcode/538769

0) gononHuTenbHasa nuTepartypa:

Ne n/n NCTOYHKK

6 MuHopckui B.T. COopHUK 3agay no Bbicwen matematuke.- M.: Hayka, 2005. — 352 c.

OcHoBbl MaTeMaTuyeckoro aHanmaa : yyebHoe nocobue / B.B. JasHuc O.C. Bouwesa, C.C. WekyH-
7 ckux n ap; BopoHex. roc. yH-T .— BopoHex : Usgatenbckmn gom BI'Y, 2017 .— 203 c. .-ISBN- 978-5-
9273-2526-9.
Bbicluast MaTemaTtumka Anst 9KOHOMMUCTOB : y4ebHuk / H. L. Kpemep, B. A. lNMyTko, N. M. TpuwwuH,
8 M. H. ®pugmaH ; pea. H. LWU. Kpemep. — 3-e n3g. — Mockea : KOHutn-Oana, 2017. — 482 c. : rpad. —
(BonoTon hoHA poccuiickux y4eOHUKOB). — Pexxknm goctyna: no nognuvcke. —
URL: https://biblioclub.ru/index.php?page=book&id=684732 . — ISBN 978-5-238-00991-9.
Kpacc M.C., YynpbiHoB B.I1. OcHOBbI MaTeMaTuKkn U ee NpUIoXeHMs B 9KOHOMMUYeckom obpasoBa-
HUK:Y4yebHuk — M.: N3a. «deno», 2001. — 688c.
Oemngosny B.MN. COOpHWK 3a4a4y 1 ynpaXHEHUI MO MaTeMaTU4YeckomMy aHanmay: Y4ebHoe nocobue
ana sysos/b.MM OJemugosuy - M.:Hayka, 1977. — 524 c.
Kpacc M.C. MaTtematuka anst akoHommctos/M.C. Kpacc, B.M.YynpbiHoB. - CaHkT-MNeTepbypr{n ap.]:
11 Mutep, 2010. — 464 c. : un., Tabn. — (YuebHoe nocobue). — bubnwuorp.: c.461.-Npeam.ykas.: c.462-
464.- M.: NHOPA-M, 2008. — 463 c. ISBN 978-5-94723-672
KyHobiwesa, E.C. Matemartuka : yuebHuk / E.C. KyHgpiweBsa. — 4-e u3g. — Mockea : [awkos un K®,
2015. - 562 c. : Tabn., rpad., cxem., un. — Pexnm goctyna: no nognucke. — URL:
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https://urait.ru/bcode/535848
https://urait.ru/bcode/537851
https://urait.ru/bcode/537852
https://urait.ru/bcode/545165
https://urait.ru/bcode/538769
https://biblioclub.ru/index.php?page=book&id=684732

https://biblioclub.ru/index.php?page=book&id=452840 . — bubnwuorp.: c. 552-553. — ISBN 978-5-394-

02261-6.

MnbuH B.A., CagosHuumin B.A., CeHgoB B.X. MaTtemaTtunyeckuin aHanms. Tom. 1, 2 :Y4yebHuk - M.: MI'Y,
13 | 1985.— 660 c

B) MHOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl:
Ne n/n | IcTOYHMK
3oHanbHas Hay4yHas bubnuoteka BI'Y https://www.lib.vsu.ru/
OBC JlaHb, http://e.lanbook.com/
OBC YHuBepcutetckas 6ubnmoteka online https://biblioclub.ru/
O6pa3soBaTenbHasa nnatgopma « OPANT» https://urait.ru/
MopTtan «ONEKTPOHHBIN YHUBEpCUTET BIry» - Moodle: URL:
https.//fedu.vsu.ru/course/view.php 2id=5211
MopTan «3OnekTpoHHbIN yHMBepcuTeT BIY» — Moodle: URL:
https.//fedu.vsu.ru/course/view.php 2id=5215

O RN

6.

16. NepeyeHb y4yeOHO-MeTOANYECKOrO 06ecneyeHus Ans CamocToATeNIbHON paboTbl
(y4ebHo-Mmemoouyeckue pekomeHdayuu, nocobus, 3ada4yHuUKuU, Memodu4yecKue yKalaHusi rno
8bIMNOJTHEHUI NPakmu4yecKkux (KOHMpOoJsibHbIX) pabom u 0p.)

CamocTosTenbHasn paboTa obyyaowmxcs HanpasneHa Ha CaMOCTOATENTbHOE U3yYyeHune oT-
AeNbHbIX TEM 1 BONpocoB yvyebHon ancunnnuHbl. CamoctosiTenbHasa paboTta sasnsetca obssa-
TeNnbHOW AN Kaxporo oby4atowlerocs, ee o6bem no y4ebHomy Kypcy onpeaensietcs y4ebHbIm
nnaHom. [pu camocTtosaTensHon paboTe oby4varoLMNCa B3auMOOENCTBYeT C peKOMeHOOoBaH-
HbIMW MaTepuanamu nNpu MMHUManNbLHOM y4YacTumn npenoaasaTens.

CamocTosTenbHasa paboTa ¢ y4ebHukamn, y4ebHbIMU NocoBnAMM, HAaY4YHOW, CNPaBOYHON K
nonynapHoOn NUTepaTypon, Mmatepmnanamm nepmoanyecknx ngaHnum n pecypcamm cetu Internet,
CTaTUCTUYECKUMM AaHHbIMUK ABNAeTCA Hambonee adhPeKTMBHBIM METOLOM MOMYYEHUS 3HAHWMN,
No3BOMNSET 3HAYMTENbHO aKTMBU3NPOBATb MpoLecc oBnageHus uHdopmaumnen, cnocobeTeyeT
6onee rnybokoMy yCBOEHWUIO M3y4yaeMoro matepuana, opmmpyeT y oby4varoLmxcs cBoe OTHO-
LLIEHME K KOHKPETHOM nNpobneme.

Bonpocebl, koTopble BbI3bIBAOT Yy 0Oy4valoWmMXca 3aTpygHEHUS NPy MOArOTOBKE, AOSMKHbI
ObITb 3apaHee ChopMynMpOBaHbl N 03BYYEHbI BO BPEMSA 3aHATUI B ayaAUTOPUM ANS OONOSHU-
TEeNbHOro pasbsCHEHMS NpenogaBaTenem.

[ns obecneveHnsa camocTosTenbHOM paboTbl Ha kadheape MHPOPMALIMOHHBIX TEXHOSOIMIA
N MaTemMaTUYECKNX METOOO0B B SKOHOMMKE pa3paboTaHbl METOOUYECKME YKa3aHUs K CaMOCTOSA-
TenbHOM paboTe CTyAEHTOB.

Buabl camocTtoaTenbHoM paboTbl: KOHCMEKTMPOBaHME Yy4ebHOW M Hay4yHOW NuTepaTtypsbl;
npopaboTka y4ebHoro maTtepuana (Mo KOHCnekTam Nekuuin, y4ebHOM 1 Hay4yHoW nuTtepartype);
paboTa B 3MeKTpOHHOMW BMbnunoTeyHon cucteme; pabota ¢ MHPOOPMALMOHHBIMU CMPaBOYHbLIMU
CUCTEMaMU, BbINOSIHEHNE OOMALUHUX 3a4aHui (NPAKTUYECKUX U TEOPETUYECKMX); BbINONTHEHNE
KOHTPOJSIbHbIX paboT; NOAroToBKa K NPaKTUYECKUM 3aHATUAM; paboTa ¢ BonpocaMmu Ans caMmo-
NpoBEpPKU.

OcobeHHOCTU Yy4eOHO-MeToANYECKOro obecneyeHMs CaMoOCTOATENIbHOU paboThbl Ans
nuy c OB3:

CTyOeHTbl C OrpaHN4YeHHbIMU BO3MOXXHOCTAMM 340POBbSA UMEOT CBOU creLmdunyeckmne oco-
©eHHOCTN BOCNpuATUNA, nepepabotkn matepmana. lNMoabop n paspaboTka y4ebHbIX MaTtepmanos
ANSA TakMx CTyQeHTOB NPOM3BOANTCA C y4ETOM TOro, 4ToObl NpegoCcTaBUTb 3TOT MaTtepman B pas-
NNYHBIX pbopmax Tak, YTOObl 0ByYaKLWNNCA C HAPYLLEHMAMU Cryxa Nonyyusn nHpopmauuio Bu-
3yanbHO, C HAapPYLLUEHUAMM 3pEHUS — ayanarnbHo.

MpeaycMoTpeHO B criydae HeobX0ANMOCTM CO30aHNe TEKCTOBON BEPCUM NOBOro HETEKCTO-
BOro KOHTEHTa 4151 ero BO3MOXHOro npeobpa3oBaHns B anbTepHaTUBHbIE popMbl, YA0OHbIE NS
pasnu4YHbIX Nonb3oBaTenen, anbTepHaTUBHYIO BEPCUIO MEOVNAKOHTEHTOB, NpeayCMOTpeHa BO3-
MOXHOCTb MacLLTabnpoBaHna TekcTa u nsobpaxkeHui 6e3 notepu Kka4yecTsa, NpeaycmMoTpeHa o-
CTYMHOCTb YNpaBfeHns KOHTEHTOM C KnaBuaTypbl.


https://biblioclub.ru/index.php?page=book&id=452840
https://www.lib.vsu.ru/
https://biblioclub.ru/index.php?page=book_red&id=236489
https://urait.ru/
https://edu.vsu.ru/course/view.php?id=5211
https://edu.vsu.ru/course/view.php?id=5215

Ne n/n NcTouHumk

MeToanyeckue ykasaHus g5 CaMOCTOSITENbHOM paboThbl CTYAEHTOB MO KypcaM "MaTtemaTtudeckuii
aHanua", "MHoromepHbIi MatemMaTuyeckuin aHanns" [ONeKTpoHHbIN pecypc] : Ana ctya. 1 K. 9KoH. dak.
no HanpaeneHnsm "OkoHoMuka" n "AkoHomu4veckasn 6esonacHocTb" / BopoHex. roc. yH-T ;[ cocT.: B.B.
[aBHuc n ap.] .— 3neKTpoH. TekcToBble AaH. — BopoHex, 2015 .— 3arn. ¢ TuTtyn. akpaHa .— CBo-
©oaHbIn gocTyn U3 uHTpacetTn BI'Y .— TekcTtoBbin dpann .— Windows 2000 ; Adobe Acrobat Reader
.— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-278.pdf>.

OcHoBbI MaTemMaTU4eCKOro aHanmaa : y4ebHoe nocobue /B.B. JasHuc O.C. Bouwesa, C.C. LLekyH-

2 Ckux 1 ap; BopoHex. roc. yH-T .— BopoHex : sgatenbckuin gom BI'Y, 2017 .— 203 c. .-ISBN- 978-5-

9273-2526-9.

17. Obpa3soBaTenbHble TeXHONIOrMN, UCNONb3yeMblie NpU peanusaumm yuebHom gucum-
NJSIMHbI, BKNOYasa QUCTaHUMOHHbIe obpa3oBaTtenbHble TexHonoruu (AOT, anekTpoHHoe
oby4yeHue (30), cmewaHHOe OOyyYeHue):

[dvicumnnuHa peanmsyeTcsl C afIleMEHTaMUN 3NEKTPOHHOMO 00y4YEHUS U AUCTAHLMOHHBIX TEXHOIO-
rn B pamkax anekTpoHHoro kypca: ((9K) b1.0.06 Matematnyecknin aHanm3 ans Hanpaenenunsa 38.03.01
OKOHOMUMKA 1 KypC pas3MeLLIEHHOro Ha noprarne «QNEeKTPOHHbIN yHuBepcuTeT BITY»
https://edu.vsu.ru/course/view.php?id=5211, https://edu.vsu.ru/course/view.php?id=5215 BkntoyaeT
y4ebHble maTepuanbl 45t CaMOCTOATENBHON paboTbl 00yYalLKNXCH, a Takke obecnevynBaeT BO3MOX-
HOCTb NMPOBEAEHNSI KOHTAKTHBIX YaCcoB/ayAUTOPHbIX 3aHATUIA B PEXUME OHNaWH.

18. MaTepnanbHoO-TeXHU4YeCKoe obecrneyeHne AUCLUUNIIUHDBI:

CneumanuampoBaHHasa Mebenb CTOMbl, CTYNbA, OCKA, HOYTOYK, NPOEKTOP, 3KpaH 4SS NPOeKTopa HacTeH-
HbI, WHDMI-npnemHuk, r. BopoHex, yn. Xonb3yHoBa, 428

MomelleHne ansg camocTosTenbHON paboThl, OCHALLEHHOE KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbIO
noakntoyeHns K cetn «MHTepHeT» n obecnedeHmemM JOCTyna K 3NeKTPOHHOM MHOpMaLMOHHO-06pa3oBa-
TenbHou cpene BIY: CneunanumampoBaHHasa mebenb, KOMMbLITEP C BO3MOXHOCTbLIO NMOOKITHOUYEHNS K CETH
"MHnTepHeT"

19. OueHo4Hble cpeacTBa ANA NPOoBeAeHUA TeKyLLero KOHTpons ycrneBaemMocTu n npome-
XXYTOYHOM aTTecTauum

MopanoK OLEHKN 0CBOEHMSA 0By4YaloLmumimncs y4ebHoOro MaTepuana onpenenseTca coaep-
XaHneM cneayLwmnx pasnenos AUCLUNMUHBI

WHgukaTtop go-
CTUXKEeHUA KOM-
neTeHuum

Ne HavumeHoBaHwve pas- KomneTteH-

OueHouyHble cpeacTBa
n/n aena gucuunmnHbl umns

BeeneHve. OnemeHThl
TEOPUN MHOXECTB

1.

MocnepoBaTenbHOCTY,
npenen nocrnenosa-
TeNbHOCTU

OyHkumKn. MNpegen
dyHKUUK

HenpepbIBHOCTb (PyHK-
uun

OundbdepeHumansHoe
ucumncrieHne  OyHKLUK
OAHOW NepeMeHHOM

MpumeHeHne andde-
peHUManbHOro ncuncne-
HUS K UCCNegoBaHuIo

dyHKUNI

HeonpegeneHHbl nHTe-
rpan

OrK-1

OrliK-1.2,
OrK-1.4

MpakTuyeckue 3agaHus,
KoHTponbHas paboTa 1
Tect 1

MpakTnyeckme 3agaHug,
KoHTponbHas pabota 2

lMpakTuyeckne 3agaHug,
KoHTponbHas pabota 3



https://edu.vsu.ru/course/view.php?id=5211
https://edu.vsu.ru/course/view.php?id=5215

WHankaTop go-
Ne HanmeHoBaHue pas- KomneTteH- A PA
CTUXKEHUSA KOM- OueHouHble cpeacTBa
n/n aena gucumnnuHbl Lms
neTeHunn
8 OnpegeneHHbii  UHTe- Tect 2
" | rpan
9 HecobcTBEHHbIE  MHTE-
" | rpansbl
BekTopHble npocTpaH-
10. | ctBa. DPYHKUMN MHOIMX
nepemMeHHbIX MpakTnyeckue 3agaHus,
11 YucnoBble 1 QyHKUMO- KoHTponbHas pabota 4
" | HanbHble pagbl
12 OndpdepeHunansHbie
" | ypaBHeHus
MpomexyTouHas aTTecTaums lMepeyeHb BONPOCOB K 3K3aMeHy
MpakTnyeckoe 3agaHne
dopma KOHTPONs — aK3aMeH KM

20. TunoBbIe OLEeHO4YHbIE CpeacTBa U MeToauYeCcKMe maTepuansl, onpeaensioLwume npowue-
Aypbl OLleHUBaHUA

20.1. TeKyLMA KOHTPOSb YyCNEeBaeMocCTun

Mpumep npakTM4eckoro sagaHus
(Tekywas atrectauma 1 cemectp)

KoHTponbHas pa6oTa 1

HanTtn npegenbl yHKUMIA:

o 5300 -3 . sin” x
' xlglozx3+4x2+5x ' xl—r>r01\/1+xsinx—cosx
o Jx+3-2Vx . 571
2. lim 4. lim
x—l1 x—l x—0 X
I+3+5+...+(2n—-1
5. lim(x —1)ctgnx 6. lim Colnd)

x—l n—o “,31’14 +I’l3

KoHTponbHasa pa6oTa 2
3
1. HainTtu nponsBoaHyto doyHKUMKU Y = D cos”(4x)

2. WccnepoaTb OYHKLMIO U MOCTPOUTL rpaduku.
3
X
1) y=— 3 2) y=x+2+J—x.
x p—

Mpumep npakTMyeckoro 3agaHus
(Tekywas atTrectaumnsa 2 cemecTp)

KoHTponbHas pabota 3

HanTtun nHterpans!
xdx

Rl rveey

2) Ixzezxdx



xt+2x dx

dx 4) [———M———

x*+1 ) 1+2cos® x

5) | 5x—14 I 6) [ dx
X’ —x?—4x+4 (x—DVx? +3x+1

Bbluncnutb MHTEerparnbl

1)}x'\/4—x2dx 2)? dx
0

11+ x?

KoHTponbHasa paboTa 4

—

Haittu audbdbeperuman dyHkumn u = x” + 2% + cos’ (x°z).

N

Hantn gudpdepeHumnan BToporo nopsgka u = x3y2 +sinx+5cos y.

3. Hawtn andpdepeHuman nepeoro nopsiaka yHKLMM f(x, V, Z)=z— Xy + Ba B Touke M(1, O, 1).

zx
o aZ aZ 2 u? v
4. Hawntu a— 6_ ANst PYHKUMN Z = 4/2xy+ X~ ,rae x =2" +cosv, y=ctgu+2".
u A%
0z Oz
5. Hanm —, —, ecrin z=tg(xyzz)3.
ox O
6. HaiiTin akcTpeMym dyHkuMM z = x° +8)° —6xy +1.
1 1 |
7. Hantn skctpemym cyHkuMmn Z = X + ) npu ycrnosuu — t—= E
Xy

OnucaHue TexHoNorMm npoBeaeHUs
Kaxgomy oby4atolemycsi BblAaeTcs BapuaHT KOHTPOSbHOW paboThbl, COCTOSILLEN U3 NATU 3adau.
O6yuyatoLmecs BbINOSHSAT KOHTPOSIbHYO paboTy No BapuMaHTam Nno BapuaHTam B TeveHve 60 MUHYT.

Kputepun oueHku

Kputeprem oueHnBaH1s OTBETOB Ha KOHTPOSbHY0 paboTy SBNAETCH OLEHKa.

LlIkana oueHusaHusi KOHMPOJIbHOU pabomei:

-OLEHKa «OTIMYHOY» BbICTaBrnseTca obyyaroLemycs, ecriv BEpHO peLleHbl BCe NPeaioKeHHbIe 3a-
Aayun, BO3MOXHO AonyLeHa ogHa BbluMcnuTernbHas owmnobka;

-OLEHKa «XOpOLIO» BbICTaBnsieTca 0byyaroLemycs, eCnm BEpPHO peLUeHbl YeTbipe 13 NaTu npea-
NOXEHHbIX 3a4ad, UNn peLleHbl BCe 3agadn, HO AoMyLeHbl OLMOKM B XOA4e peLueHmns:;

-OLEeHKa «y0BMNeTBOPUTENbHO» BbICTaBnsAeTcsa oby4varoLwemMycs, ecriv BEpHO peLUeHbl TPU U3 NATH
NpeanoXeHHbIX 3a4a4, a peLleHne ocTanbHbIX 3a4a4 He NPUBEAEHO UMM OHW peLLEeHbl C rpybbiMm ownG-
Kamu;

-OLUEeHKa «HeyaooBneTBOPUTENBHO» BbICTaBMSETCA 00yyatoLeMycs, ecrnv peLleHO MeHbLue Tpex
3ajay vnu B LIeNoM Bce 3alayum peLleHbl HEBEPHO.

TecTbl
Tect 1
BapuaHT 1
TeopeTnyeckas 4actb
CdopmynupoaTh onpegerneHune crnoxHon oyHkuun. MNMpmeecTn NpuMepbl CIIOKHON (PYHKLMK.
2. [puBeante npumepbl IKBUBANEHTHbIX BECKOHEYHO ManbiX (OYHKLUUIN B TOUKE x = 2.
3. CdopmynupoBaTthb onpegeneHue npegena yHkuun no FeriHe npn x - —oo, 1.e. lim f(x)=b

X—>—00

—

4. Kakue 13 nepeyvmcreHHblX yHKUMIA SBNSOTCS Npu x — 3 6ECKOHEYHO MarbIMU:



_ 1 0. o X _ Can- _ 1
1)y_x_3, 2) y=(x-3)"; 3)y sm3, 4) y=cos(2(x-3)); 5) y —cos(?ax—l)'

OTBeT 000OCHOBaThb.

3apaun
Mprmepom orpaHMYEeHHON NOoCeaoBaTeNbHOCTY SBMISIETCS NOCNeaoBaTeNbHOCTD:
1)0;1;0;2;0;3... 2)-1;-2;-3;-4... 3)2;-2;2;-2... 4)2;4;6;8;10...
OTBeT 060CHOBaTH.

. 9
2. Mpukakom g lim (1-2)* =&,
X—>0 X
OTBeT 060CHOBATbL.
3. lNocnepoBaTenbHOCTL 3aaHa PEKYPPEHTHBIM COOTHOLUEHNEM a,, =a, -a,_;, a; =3, a, =4. To-
roa YeTBepTbI YfeH 3TOW NocnenoBaTeslbHOCTU paBeH:
1) 108 2)48 3) 54 4) 18.
OTBeT 060CHOBATbL.
- In(x+3)—1In3
4. Hantun lim¥-
x—0 S5x
2 cemecTp
TecT 2
BapuaHT 1
TeopeTnyeckas 4acTb
a a o
1. Mpukaknx « N b QyHKUMSA F(x) = gxb +§x2 +x+5 aBnsieTcs NepBoobpasHon Ans f(x) = (3x +1)2.
OTtBeT 060CHOBAT.
o 3
2. YxasaTb 3aMeHy nepeMeHHON, KOTOPYIo HEOBXOAVMMO BhIMOMHNTL B UHTerpane [x’e* dx ANs ero
ynpoLleHnst unu ceegenns k TabnuuHomy. OTeeT 060CHOBATD.
3 3
1) t=x>; 2) t=x°; 3) r=x2e"; 4) t=¢* .
3. TMepeyncnuTb OCHOBHbIE TUMbI MHTErpanoB, GepyLLMXCS NO YaCTAM.
4. 3ameHa NnepeMeHHOW B onpeaeneHHoM nHTerpane (Teopema ¢ JoKasaTenbCTBOM).
+00
5. Wnterpan [ e“dx cxogutca
1
1) npuBcex a>0; 2)nNpuBCeEX a<0; 3) npu BCex a; 4) HY NpU Kakux a.
OtBeT 06oCcHOBaTb.
3apgaum
1.2
o x“—=x+1
6. BbluncnuTb onpeaeneHHbIn nHTerpan j—zdx.
o l+x
ex
7. Hantn nHterpan |
e’ -1
8. Haiity unterpan | x> In xdx .

Mpumep TecToOBbLIX 3aA4aHUN ANA NPOBepPKN cPOPMUPOBAHHOCTU KOMMNETEHL NN
1) TecToBbIE 3a4aHUA (3aKPbITOro TUNAa cpeaHero YPOBHEA CITIOXHOCTU):

3A0AHWE 1. BbibepuTe npaBunbHbI BapuaHT oTBeTa:



lim paBeH
X—2 X—

~-4

~2

~ 2

3AOAHUE 2. BeibepuTe npaBunbHbIN BapuaHT oTBeTa:
Mpamaga y=1 aBnsaeTcs ropu3oHTanbHOM acCUMNTOTOM rpadouka OyHKUMN. . ...

=f(x) = 52
~f0) =272
()=
~f(x) = o

3A0AHUE 3. BuibepuTte npaBunbHbIM BapuaHT oTBeTa:

3HayeHne npomsBogHOM PYHKUMKM f(x) = sinbx B ToYke x=0 paBHO....
=6

~0

~-1

~1

3A0AHWE 4. BbibepuTte npaBunbHbI BapuaHT oTBETa:

1m — paBeH:
x—0 Sin3x

=1/3

3A0AHWE 5. BuibepuTte npaBunbHbIM BapuaHT oTBeTa:

Mpamaga x=2 aBnsaeTa BepTMKanbHOW acCCUMITOTON rpaduka OyHKLMN:
3

=f(x) ===
~f =35
~fe) =23
~fe) =23

2) OTKpbITbIE 3a4aHung (TECTOBbIE, MOBbLILWEHHbIV YPOBEHb CIMOXXHOCTU):

3A0AHWVE 1. JaTb npaBumbHbIN OTBET.

5 x3
Touka x=a aBnseTca TOYKON MakcumMmyma yHKLNN f(x) = 3 9x npu a paBHOM...
OTtBerT: -3

SA0AHWVE 2. aTb npaBusibHbIN OTBET.

1
Wnterpan [ (x° — 3x%)dx pasen:
OTBeT ykaxuTe B BUAE AeCATUYHON Apobun



OTBerT: -0,75

3ALOAHUE 3. [laTb NnpaBuUbHbIA OTBET.

0z
Ecnu dyHKumst AByx nepemerHbix 2 = x> + 3x2y — y3, 1o yacTHas npouseoaHas — B Touke

ox
(x0;Y0) = (1;2) pasHa
OTBerT: 15

3A0AHWVE 4. laTb npaBusbHbIN OTBET.
Touka x=a siBnseTcs Toukon nepernda rpadmka dyHkumm f(x) = x3 — 3x? npv a paBHOM...
OtBerT: 1

3AOAHUE 5. [laTb NpaBUnbHbIA OTBET.

4 dx

I/IHTerpanf 2 PaseH:

2
OTBeT ykaxuTe B BUAE AeCATUYHON Apobu

OTBerT: 0,25

OnucaHue TexHOMOrMmn NnpoBeaeHUA
TecToBble 3apaHua Obyyalomnecs BbINONHAT BblAaHHbIE TECTOBbIE 3a4aHus NO BapuaHTam B
TeyeHue 45 MUHYT.

Kputepun oueHku

KpMTeleeM OoueHMBaHNUA TeCTOB ABNAETCA OLEeHKa. O6u_|,a;| CyMMa 68ﬂJ'IOB, KOTOpasa MOXeT ObITb nony-
YeHa 3a aTTeCTauyoOHHbIN TECT, COOTBETCTBYET KOJNIMYEeCTBY TE€CTOBbIX 3aaHUNN.
1) 3aKpbITble 3a4aHUs (TECTOBbIE, CPEAHNN YPOBEHb CITIOXKHOCTH):

e 1 6ann — ykasaH BEPHbI OTBET;

e (0 6Gannos — ykasaH HeBEpPHbI OTBET, B TOM YMUCIE YaCTUYHO.
2) OTKPbITble 3a4aHUS (TECTOBbLIE, NOBbILLEHHbIN YPOBEHb CMOXXHOCTU):

e 2 BGanna — ykasaH BepHbI OTBET;

e (0 6Gannos — ykasaH HeBEpPHbI OTBET, B TOM YMCIE YaCTUYHO.

llIkana oueHusaHuUsI mecmoebix 3adaHutll:

-OLEHKa «OTNMYHOY» BbICTaBnsieTca obyyatoLemycs, ecnm AaHbl npaBuibHble 0TBEThI Ha 86-100%
TECTOBbIX 3aaHUN;

-OLEeHKa «XOpOLLO» BbICTaBnsaeTcs oby4vatolemycd, ecnu gaHbl npasusibHble oTBeThbl Ha 70-85%
TEeCTOBbIX 3agaHuM;

-OLEHKa «y40BNETBOPUTENBHOY» BbICTABNAETCS 00yYatoLLeMycs, eCnun AaHbl NPaBUIbHbIE OTBETHI
Ha 54-69% TecTOBbIX 3aJaHUN;

-OLEeHKa «HeydoBMeTBOPMTENBHO» BbICTaBSETCS OOy4valolemycs, ecnm AaHbl NpaBufbHbIE OT-
BeTbl MeHee YyeM Ha 54% TecToBbIX 3aAaHNN.

20.2. NpomexyToyHaa atrecTayus

MepeyeHb BONPOCOB K 3a4eTy C OLIEHKOW U 3K3aMeHY:

1 cemecTp
MHoxecTBa. Onepaunm Hag MHOXECTBaMM.
OrpaHn4YeHHOCTb MHOXECTBa. TOYHas BEPXHSASA U HUXHASA rpaHn MHoXecTBa. CBOMCTBO TOYHbIX rpa-
Hen.
3. Teopema 0 cyLLeCTBOBaHMM TOYHbIX FPaHEN.

N —



OTKpbITble, 3aMKHYTble MHOXeCTBa. KoMnakTHOCTb MHoXecTBa. OTobpaxeHue.
NocnegoBaTtenbHOCTU. [lencTBus Hag HUMMN.

OrpaHn4eHHble 1 HeorpaHMYEeHHbIE NOCNEe0BaTENbHOCTY.

BeckoHe4vHo manble, 6eckoHeyHo 6onblumne nocnegoBaTensHOCTU. CBA3b MEXAY HUMMN.
CBolicTBa beckoHe4YHO Marblx nocreaoBaTeribHOCTEN.

Cxopgwmeca nocrnenoBaTenbHOCTU.

10. Teopema 0 egMHCTBEHHOCTW Npeaena cxoasilenca nocrnenoBaTenbHOCTM.

11. Anrebpanyeckasi cymma, Npon3BedeHne, YacTHOE CXOAALLMXCSA NocrenoBaTenbHOCTEN.
12. lNpenenbHbIn Nepexos B HEpaBeHCTBAX.

13. Teopema o Tpex nocrnenoBaTenbHOCTSX.

14. MOHOTOHHbIe nocneaoBaTeNbHOCTH.

15. Yucro e.

16. Teopema 0 BNOXEHHbIX MPOMEXYTKaX.

17. MNMonaTtne dyHkunn. Cnocobbl 3agaHus.

18. MNpenen dyHkumn B Touke. lNMpaBbii, NeBbin Npeaens! pyHkuun (no NerHe n no Kown).
19. MNMpegen gyHKunn Ha 6eckoHeyHocTu (no MeriHe n no Kowwn).

20. Teopemsbl 0 Npegenax OyHKUNUN.

21. lNepBbI 3ameyaTenbHbIA Npegen.

22. BTopon 3amedaTenbHbIn npegen.

23. beckoHe4yHO manble 1 6eckoHe4HOo 6onblume pyHKuMK. CBA3b MeXay HUMM.

24. CpaBHeHMe 6eCKOHEYHO ManbIX YHKLUMWA.

25. HenpepbIBHOCTbL OYHKLINN.

26. Touku paspbiBa yHKLMM (NEPBOro poaa, BTOPOro poaa, ycTpaHuMbIA paspbiB).

27. Teopema 06 apmdmMeTU4ecknx CBOMCTBaxX HENPEepbIBHbIX PYHKLMA.

28. Teopema 06 yCTOMYMBOCTM 3HAKA HENPEPBLIBHOM (OYHKLINN.

29. lNepBasi Teopema bornbuaHo-Kown.

30. Bropas Teopema bonbuaHo-Kowwun.

31. TouHas BEPXHAA N TOYHAA HWKHAS FpaHn QYHKLUMN.

32. lNepBasi Teopema Beneplitpacca.

33. BTopas Teopema Beneplitpacca.

34. HenpepbIBHOCTb CAOXHOW (PyHKLUUMN.

35. HenpepbIBHOCTL 0GpaTHOWM PyHKLUMN.

36. NoHaTne npounssoaHon. [eoMeTprUYecKknin CMbICH.

37. MNMoHaTne anddepeHunpyemMocTn pyHKLUN.

38. Teopema o cBA3U g depeHUUpyemMocTr PYHKLMU 1 CyLLeCcTBOBaHNEM NPOU3BOHON.
39. CB43b HenpepbIBHOCTU U AnddepeHumnpyemocTu.

40. OnddepeHuman dyHkumnn. N'eomeTpudeckunin cmbicn guddepeHumnana.

41. beckoHe4HO Manble, 6eckoHeuyHo 6onblune PyHKUMK. CBA3b MeXay HUMMU.

42. CowncTtBa 6€CKOHEYHO MarbIX OYHKLNNA.

43. MNpaBuna cpaBHEHUA GECKOHEYHO MarbiX 1 6eCKOHEYHO BOMbLUNX OYHKLMNA.

44. NnddepeHLMpoBaHne CyMMbl, PasHOCTU , MPOU3BEAEHUS U YACTHOMO ABYX (PYHKLUUA.
45. NponsBoaHble OyHKLNIA

yzxn, neN, y=cosx, y=sinx, y=tgx, y=cilgx,

y=log,x,a>0,a#1.
46. Teopema 0 NpoOM3BOAHON OBPATHOM (OYHKLNN.

_ X
47. NMpowssoaHble dyHkumn ¥ — 4 >4 >0,a#l1,

y=arcsinx, y=arccosx, y=arctgx,, y=arcctgx.
48.OndppepeHunpoBaHme CNOXHON OYHKLMK.
49.Mprem norapudgmuyeckoro AudgepeHumpoBaHus. MNponssoaHas OyHKUUN ) = x“, o< R.
50.MNpoun3BogHble BbICLLMX MOPSIAKOB.
51.AndbdepeHumansl BbICLUNX MOPALKOB.
52.BospactaHue n ybbiBaHNe OYyHKLMN B TOUKE.
53.MoHsTHe nokanbHOro akcTpeMyma dyHkumn. Heobxoanmoe ycnosue.

54 Teopema Ponns.
55.Teopema JlarpaHxa.



56.Teopema Kowuu.

57.YcnoBna MOHOTOHHOCTU (PYHKLMN Ha UHTepBarne.

58.dopmyna Tennopa.

59.MepBoe focTaToOYHOE YCNoBME IKCTPEMYMA.

60.BTopoe goctaTouHOE yCroBMe 3KCTpeMyMa.

61.9KkcTpeMyM yHKLMK He anddepeHUMpyeMon B JaHHOW TOYKeE.
62.HanpaBneHne BbINYKOCTM 1 TOYKN nepernba rpadouka QyHKUUN.
63.Heobxoaumoe ycrnosue Touku nepermoba.

64.[locTtaTouHOE yCrnoBMe TOYKM nepermoba.

65.AcuMnTOTLI rpacmka PyHKLUW.

©oNo OO wWN =

2 cemecTp
MoHaTne nepsoobpasHon. OCHOBHbIE CBOMCTBA (eMma, Teopema).
lMoHATME HeonpeaeneHHoro nHTerpana.
MeToq 3aMeHbl NnepeMeHHOMN.
MeToa nHTerpupoBaHnst No YacTaM.
OCHOBHbI€ TUNbI MHTErpanoB GepyLNXCa NO YacTaM.
Teopema 0 nNpeAcTaBNeHUN paunoHanbHON (PyHKUMM B BUAE CyMMbl SfIEMEHTApPHbIX Apoben ¢ He-

npep,eneHHblMM KoahpmuymeHTamum.

MeToa HeonpeadeneHHbIX KO3PULMEHTOB.

OCHOBHbI€ TUMbl MHTErPanoB OT paunoHanbHbIX QYHKLUA.
NHTerpmpoBaHme TpPUroHOMeTPUYECKNX OYHKLNA.
MHTerpnpoBaHue HeKOTOPbIX UppaLMOoHanbHbIX YHKLMNA.
lMoHATME MHTerpanbHoOn cymMMbl. [eoMeTpn4eCcKnii CMbICH.
lMoHsTME onpeaeneHHoro nHTerpana.

OcHoBHbIE CBOMCTBA OMNpeAesieHHOro HTerpana.
MHTerpan ¢ nepemMeHHbIM BEPXHUM Npeaeriom.

dopmyna HetoToHa-JlenbHuua.

3ameHa nepeMeHHbIX B onpenerieHHoOM UHTerpane.
dopmyna MHTErpMpoBaHUsA No YacTam B onpeaesieHHOM uHTerparne.
MpubnmxkeHHoe BblYMCNEHME ONpeaeneHHoro nHTerpana.
HecobGcTBEHHbIE MHTErpanbl ¢ OECKOHEYHbIMM Npeaenamu.
HecobcTBEHHbIE UHTErpanbl OT HEOrPaHUYEHHbIX OYHKLMA.

. MeTpI/I‘-IeCKVIe, NUHEeNnHbIE, HOPMUMPOBaHHbIE, EBKINMNAOOBLI MPOCTPaHCTBA.

MoHATHEe yHKUMKM N nepeMeHHbIX. [peaen dyHKUUM N NePEMEHHbIX.
HenpepbIBHOCTb OYHKLMM N NEPEMEHHBIX.

HenpepbIiBHOCTb (PYHKUUN N NEPEMEHHbIX MO OAHOW U3 NEPEMEHHbIX.
HenpepbIBHOCTb CIIOXHON OYHKLUMW.

YacTHble npou3BoaHble PYHKLMU N NepeMEHHbIX.

. OduddepeHunpyemocTb OYHKLUMN N NepeMeEHHbIX.
. OduddepeHumnan gyHKLMM N NEPEMEHHbIX.
. OndbdepeHumpoBaHne CnoxHoOm yHKLNN.

I'Ipomssop,Haﬂ no HanpaBneHuto. Fpa,u,meHT.

. YacTHble npon3BoAHbIE BbICLLUX MOPSAKOB (PYHKLUN N MEPEMEHHbIX.
. OduddepeHumnan BToporo nopsaka YHKUUN N NepeMeHHbIX.

KBagpatuiHas dpopma. Kputepun CunbecTpa.

. JlokanbHbIN 3KCTPEMYM DYHKUMU N nepeMeHHbIX. Heobxoaumoe ycnosue nokanbHOro aKkcTpeMmyma.
. [locTaTtoyHble yCnoBms NoKanbHOro akCTpemymMma yHKLUUN N NEePEMEHHbIX.

HesBHble yHKuuu. NMponssogHas HeSABHON OyHKLUUN.

. YCNOBHBbI 3KCTPEMYM.
. MeTog mHOXMTENEN JlarpaHxa.
. OnpepeneHne 4YNCNOBOro psga, YacTUYHOM CYMMbI, CXoAsLerocs psaaa.

CBoWcTBa CX0OALWMXCA YNCITOBbIX PSAOB.

Heobxoanmoe ycrnosmne cxoguMocTH YACNOBOro psda. FlapMoHudeckumn psaa.
Heobxoanmoe n goctatovHoe ycrnoBue CXoAUMOCTU psia C HeoTpuLlaTenbHbIMU YNeHaMK.
Mpu3Hak cpaBHEHUS.

Mpu3nak Jonombepa.

WHTerpanbHbIn npuaHak Koww. MNpumep.



46. 3Hako4epeaytowmnca pag. Npusnak Jlenbruua.

47. 3HaKkonepeMeHHble psidbl, MX CXOANUMOCTb. ADCOMNIOTHAsA U YCNoBHAsA CXOANMOCTb.

48. CteneHHble pagbl.

49. Teopema Abens.

50. Teopema 06 MHTEpBaAnNe CXoAMMOCTM CTEMEHHOIO psaa.

51. Teopema o paguyce CXogMMOCTU CTEMNEHHOro psaa.

52. OnpepeneHuve anddepeHUnansHOro ypaBHeHns nepBoro nopsigka. PeweHne ypaBHeHUus. 3agadva
Kowmn. ObLee 1 4yacTHoe peLleHne ypaBHEHNS.

53. YpaBHeHus ¢ pas3gensowmMmncs NepeMEHHbIMN.

54. JlnHenHble ypaBHEHUS.

55. YpaBHeHUs B NonHbIX guddepeHumanax.

56. OuddepeHumanbHble ypaBHEHNSA BTOPOro nopsigka (OCHOBHbIE MOHATUS, YpaBHEHUST OONyCKatowme
NMOHMXEHUA nopsaaka).

57. NuHenHble auddepeHumnansHble ypaBHEHUA BTOPOro nopsiaka ¢ NOCTOSHHbIMKU KOo3dhduLmMeHTaMum
(NMnHenHble ogHOpOAHbIE anddepeHUManbHble YpaBHEHMS BTOPOro NOpsiAka ¢ NOCTOSIHHbIMKU kK03 dmum-
eHTaMW, NHerHble HeoAHOPOoAHbIe AnddepeHUManbHble ypaBHEHNA BTOPOro nopsigka ¢ NoCTosHHbIMU
KoadhpuumeHTamn).

MNMepeyeHb NpPaKTU4YECKNX 3aAaHUN:
1) OnpegenuTe cnegyrowme MHOXeCTBa:
a) nepeceyeHne YeTHbIX N HEYETHbIX YNCEN;
0) NnepeceyveHne MHOXECTB LiefbIX U YeTHbIX YMCES;
B) 00beANHEHNE MHOXXECTB YETHbIX U HEYETHbIX YNCENT;
r) pa3HOCTb MHOXECTB LIENbIX U YETHbIX Yncen.
2) [aHbl Tpy MHOXecTBa: A =[—2;8]; B=(—4;11); C =[0;9).
Hamgute cnepytowme muoxectsa: ANBNC; (AUuB)NC'; AVBUC; (A nB)uC.
3) lNpoBepuTb rpacdmnyeckn cnpaBeanMBOCTb PaBEHCTBA:
(AUB)NC=(ANC)u(BNC).
4) MpoBepuTb rpacmyeckn cnpaBeaIMBOCTb CreAYOLMX PaBEHCTB:
1. AUB=BUA;
2.(AUB)NC=(ANC)u(BNC);
3.ANnB=BnNA4;
4. (ANBYNC=4ANn(BNC);
5(AuB)uC=4u(BuUl);
6.(AND)YyU(BUD")) =(A"nD)u(B"UD);
7.A\N\(BNC)=(A4\C)u (AU B);
8.(A\B)uC=(AVC)\B)LU(BNC);
9.(A\B)\(C\D)=(A\(Bu(O)u({(AnD)\B).
0

CeowucTtBa npegenos. PackpbiTne HeonpeaeneHHoCcTn —

Hantn npepensi:

o oxt—4x+1 . l+sin2x

1. Ilm——M . 2. lim ——.
-2 2x+1 xor/4] —cosdx

2 _3x+2

3. lim(x* —7x+4) . 4 lim>_—>XT<
3 =1 x* +x+4

> xl_lgrr}z(sm * =008 2x). 6. liral(% X' —x+2).



7. limv/3+3/2x" . TG

x—2

=2 x—2
o'e)
HeonpepgeneHHocTn Buga —
o0
HanTtn npegenobl:
oo 2xt -1 . 5x°—Tx
1. 11m2— . 2. hm—3.
xow 3x" —4x xow | —2x
. 5x*-3x+2 . 3x+1
3. lm———. 4, hm—z.
xo0 2x" +4x+1 2o 3x+1
1
S C 1+3+5+..+(2n-1
5. lim > +2% 6.1im ( ) .
x| | —x noo 14+ 243+...4+n
. X +2x+3 ) x+3
7. lim — _ 8. lim —; _
x>0 2x" +3x+4 o0 2x" +3x+4
sin x
Mpepen oTHOWeEHUA npm x —> 0
X
HanTtu npegensi:
. . X
. sindx sin —
1. lim . )
x>0 X Z.hm
x—0 X
.2 X
. Igx sin” —
3. lim=-. )
x—>0 x 4. hm >
x=>0  x
. l—cos2x ) sin 3x
5. lim .

_ 6. lim .
x>0 xsin x =0 /x+2 -2
HeonpegeneHHocTn Buga 00 — 00 ¢ 0-00

1. lim (Wx* +3x —Xx). 2.lim( L2 j

x> > x -1 x7—1

3. lim (Va? +3x+1-+x’ —3x—4) 4 lim (V2 +x+1-x* —x).

X—>+00 X—>+00
. 1 1 : [
5. lim| ——— : 6. lim (x— xz—x+1).
0| SIn” x 4Sil’12 f X —>+00
2

7. lim (x—/x* - 9). 8.1in11(1—x)-tg%.

X—>+0



BTopown samevatenbHbIn Nnpeaen
HanTtu npegensi:

1. lim(I—éj : 2, lim(l—ij :
n—> n n—o 3n

n+3
3. lim (1 + ﬂj _ a. lin%(l +2x)"'".
n—»—w n X—>
n
5. lim (1 —4)()(1_)()/X : 6 lim | 2|
x>0 n—o\ n+1
2x n+4
7. lim(zx_lj | 8. lim(l + lj .
x—o\ 2x +1 n—>o n

11. Ncnonbays onpegeneHune npegena yHKLMM gokasaTb, YTO:

1) HmG3x—3)=1;

x—2

2) lim(2x-5)="7;

x—6

12. [okasatb, uto lim(2x—1)=3. Haittu Takoe O, uTO6bI Ans ‘x—2‘<5 BbINOMHANOCH
x—2

|/ (x)=3]=|(2x-1)-3|<0,01.

13. CchopmynmpoBaTh Ha “A3blke & — O ” N Ha “si3blke nocnenoBaTenbHocTeN” onpegeneHuns:
1) ©GeckoHe4yHo Gonblion PyHKUNKN; 2) OECKOHEYHO Manown yHKLUK:

a)npn X —> +00;6) npu X —> —00;B)npu X —> 00 Nnpu x —>a ;a) X —>a .

)
14. CpaBHUTL GeckoHeuHo Manble B Touke X = 0 cpyHkumn:
1) a(x)=sinx n B(x)=Xx;
2) a(x)=sinx u f(x)=sinx;
3) a(x)=1-cosxun fB(x)=x.
. sin5x
15. Vcnonb3sysa cpaBHeHNe 6eCKOHEYHO MarbiX YHKUMA HaUTH lim 3 -
=0 x+Xx

16.CpaBHUTbL 6eCKOHEYHO BonbLune PyHKLMK:
I+ x

1) a(x)= n ,B(JC)Zl B Touke X =0);
X

2) a(x)=x"+xun B(x)=3x—2 npu X —> ©;
3) a(x)=3x"+1v B(x)=x"—5 npn x = 0;

MoHaTne nponssoaHON

1. Hantu —y ecnu:

a)y=ax2+bx; 6)y=ax2; B)y:x+l.
b

2. Nicnonb3ys onpeaeneHve NnpousBoAHOW, HananuTe Npou3BoAHbIE PYHKLMN B TOYkE X = X!

1. f(x)=3x+2; 2. f(x) = 5x°;



3. f(x)=-3x"—5x; 4. f(x)=2x";
5. /()= 6. f(x) ="

X

BbluncneHve npon3BOAHbIX

HanTtn no coopmynam nponsBogHble 0T OYHKLNA.

3
1.y:%—2x2+4x—5. 2. y=x"+3x> = 2x+1.

w

2
.y=63x—4i/;. 4.y:(1—ij.

.y =4x" —3sin x + 5ctgx.

(3]

6.y=3\/;+4cosx—2tgx+3.
1 :
7.y=3+4x2+5'\/x3+—2+smx+cosx.
X
8.y=x2 COS X. 9.y=xzctgx.
10 y_cosx "y = 2
. x* . xP+1

3

12. f(x) =%—x2 +x; sonernts £ (0), £'(1), £ (=1).
13. f(x)=x" —2%; soiamcnnts [ (2) — £ (=2).
X

MpounssoaHasa CroXxxHom pyHKUMN
Hantn nponsBoaHbie OT OYHKLMIA:

1. y= 1 : 2. y=+/cos4x.
)
3. y=+/2x—sin2x. 4. y = (sin x)*.

5. p=.|>—sin> 6 y=cos| T -2
RARE 2 Y 4 2)
1+sin2x :

7. y=—"T—+1g2x. 8. y=1gsincosx.

—sin 2x

MponssoaHble norapnMmniecknx u nokasatenbHbIX YHKLNA
HanTtn nponsBoHble OT (PYHKLMI:
1.y=1n(x2+2x). 2.y:1nsinx—%sin2x.
2

3.y:ln(\/;+«/x+l). 4. y=In al >

l1—x




5. y:2\/;—4ln(2+\/;). 6. y= c.oszx +lntg£.
sin” x 2
4x
7. y=In(e’* +Ve* +1). 8. y=In fx .
e +

Mpown3BoaHble 06PaTHLIX TPUFOHOMETPUYECKUX PYHKLIMIA

HanTtn nponsBogHble OT OYHKUWIA:

1. y=+/1—x" +arcsin x. 2.y=x—arctgx.
3. y=arcsinV1—4x. 4. y =arccos (1 - 2x).
1+ .
5. yzarcctg—x. 6. y =x\1—x" +arcsin x.

1—x

.3y 1+x
. y=arcsin(e’"). 8. y=arctg x+1In I

N

: .ox—1 '
9. yzx(cos In x +sin lnx). 10. f(x)zarcsmx—; Haiitn f (5).
X
11 —élnx2+1+llnx—_l+larctx
TR T d &
12. y=— ! +Intgx
- 2sin’ x S

M pon3BoaHbl€ BbICLLUNX MOPAOKOB

1. Hantn nponsBogHbie BTOPOro nopsiaka ot yHKLUMIA:

1) y =sin’ x; 2) y=tg x; 3) y=+1+x";
> . X
4 y=e" ; 5) y =clg X; 6)y:arcs1n5;
2. HanTtu nponsBodHble TpeTbero nopsagka ot QyHKUNNA:
1 :
1) y=cos’ x; 2) y=—; 3) y=x"-sin x;
X
X —x x
4) y=arctg5; 5) y=x-e"; 6) Yy =e -CoSX;
3. Hantu nponssogHble N-ro nopsiaka oT PyHKLUMI:
X
HNy=e?, 2) y=Inx; 3)y=\/;;
4) y=x"; 5) y =sin x; 6) ¥y =0c08" X;
1 :
7) y =2 8) y= : 9) y =sin’ x;
1+2x

OundbdbepeHunan dyHKuun
Hantn gudpdepeHumnans! yHKUNRA:

1. y=x" —3x% +3x; 2. y=~1+x>;



3. y=sin’ 2x; 4.y =In(sin Vx);

1

5. y= e o5, 6. V= 27
7.y:arctgm; 8. y=x"-sin~/x;
WccnepoBatb OyHKLMK U NOCTPOUTL rpaddukm pyHKUNRA:
1.y:x?3+x2; 2. y=x"+6x +9x;
sy, oy
x -1 X +2x
5. y= 20 ; 6. y=(x+1)x—2);

x* =4
4
X

Y ) 8. y=3/(x+1)° —3/(x-1)";

Hawntu nHterpansl:

1 ][z L ( HJ

3. [ (Vo + ¥x)dx. . jlox4+3
X
2
5. [ ctg’xdx. 3_2#41%.
cos” x
7. | iosz.xz dx . s.jd—x_.
cos” xsin” x cos” xsin’ x
2 3
9. - . 10.
j(lﬂc2 1/1_)52}’ j1+x
1. fsinzgdx; 12. fcos2 gdx.

1 1 (Vx -1)°
13.j(x2_25+mjdx. 14.j—x dx

2
15. J‘ = dx. 16.Ix/l+x2—\/l—x2d
= it
17..[(2x+ex)dx. 8. J-2x+5x
19. [ e 2+-¢ )dx 20. [a*(1

Sll’l X



Bblumcnutb on peaeneHHble NHTerparbl:

2

1. [(3x* —1)dx.
0
1

3. [v1—xdx.
0

5. }x\/xz —9dx.
3

/4
7. fsin Axdx.
0

dx

> {x(l—ln x)

22 j( L b
Tl xx
24.j(2\/;—2+1)2dx

X

2
2. I(x + —4)dx .
1 X

1 dx
4. [——.
2(8+3x)

2
6. [ (x> —2x+2)dx.
1

2z X
8. [ cos—dx.
0 2

dx
xJ1+Inx

e4
10. |
1

Bbluncnutb MHTEerpanbl nnn yCtaHoBUTb UX PpacxognMOCTb:

+00 dx

b Jl- (x+1)5'

+00 dx

3. |

S ox?+4x+8

HanTu yacTHble Npon3BoAHbIE OT PYHKLUUNA:

1. z=x"+3x"y—)".

3. Z:Z.

X

+00 dx

2. [ =

1 X

4 +j3° arctgx

. dx.
0 x2+1

2
In” x

+00

6. |

7 X

dx.

+00
8. I x sin xdx.
0

2 dx

10. 3"
o(x—1)

2. z=In(x*+y%).

4 z = arctgl :
X



xy 1 1

5. z= : 6. z=In| —(———
xX—=y Ux 3\/;

7. z=sin(x+ ). 8.z=x"y.

HanTtn nonHble guddepeHumansl yHKUNA:

X

1.2=2-2% 2. s=x-Int.
Xy

3.u=w/x2+y2+zz. 4.z:x2y.

5. z=Xxy. 6. z= xz—yz.

Mpumepbl KUM
YTBEPXJIAIO
3aBenyronuii kadgenpori U'T u MMD
n.9.H. lenuna M.H.

Hanpapnenue moarorosku / cienuanbHOCTh: 38.03.01 « OxoHOMUKAY
Jucnunnuaa: MareMaTHYeCKHi aHaIu3

Kypc 1

dopma o0yueHus: ouHast

Buj arrecranuu npoMeKyTOUHAsS

Bun xoutpons AuddepennmpoBanublii 3a4et

KoHTponbHo-n3amepurtenbHbin matepuan Ne3 (1 cemecTp)

1. BeckoHe4yHO BonbLIne U BECKOHEYHO Marnble nocnenoBaTenbHOCTU. CBA3b MEXAY HUMM.
2. NoHaTtne guddepeHumnana QyHKLMU, FreOMETPUYECKUIA CMbICHT.

3agayu:
1. Bblumcnutb npegen: lim——~
0y 1+x -1
x*—4x+3

2. Bbluucnutb npegen: lim
x—1 x—1

3. BblMMCnUTL NPON3BOAHYIO: :%/;5_ ln3~(x5 +§)
X

4. BblHMNCIIUTL NPON3BOAHYIO: y:# - lnl

2x*—x+6 X

2
o -x“/2
5. HaiiT Toukn nepernba 1 HTepBanbl BbIMyKNOCTM rpacduka dyHKLMn y =x-e "~ '~



YTBEPXIAIO
3aBenyroumii kadeapoit U'T u MMD
n.9.H. lenuna 1M.H.

Hanpapnenue moarorosku / cienuanbHOCTh: 38.03.01 « OkoHOMUKAY
Juciunnuaa: MareMaTHYecKuil aHaIu3

Kypc 1

®dopma oOyueHus: OUHAs

Bun arrecranuu npoMexyTodHas

Bua xonTpons AuddepeHnpoBaHHbIM 3a4eT

KoHTponbHoO-uameputenbHbin matepuan Ne4 (1 cemectp)

1. MNoHATHe HenpepbIBHOCTU OYHKUMK. ApudoMeTU4eCKmne AeNCTBUA Hag HEMPEPbIBHbIMU OYHKLNSAMNA.
2. HanpaBneHue BbINyKocTn 1 TO4YKkn nepernba rpadmka gyHKLUN.

3agayu:

... sinxsin2x
1. Bbluucnutb npegen: lim——— =

x—0 5)(2

2. BblMucnuTb npeaen: 1imx7_2
w2 x% 4+ 3x -1
3. BblunCNnUTb NPOM3BOAHYIO: = -5+ \/Ecos(x +1)
4. BblHMCNUTL NPON3BOAHYIO: y= \/ﬁ(3x+2)
4x2
3+x°
1-x

5. Hantu acumnToTbl rpacpmka QyHKUMKU y =

YTBEPXJIAIO
3aBenytonuii kagenpoit U'T u MMD
n.9.H. Illenuna M.H.

Hanpasnenue moarorosku / ciennanbHOCTh: 38.03.01 « OkoHOMEKaY
Jucrunnuza: MareMaTuyecKuili aHaau3

Kypc 1

®opma oOyueHus: OUHast

Bup arrecranuy npoMeKyTOUHAas

Bun xkonTpOns Dx3aMeH

KoHTponbHoO-uameputenbHbin matepuan Ne3 (2 cemecTp)

1. MNepBoobpasHas PyHKUUS.
2. HecobcTBeHHbIE MHTErpanbl OT HEOrpaHNYeHHbIX PYHKUUIA. feomeTpudeckmin cmbicn. Mpumepsi.

3apauu:
sin x
1. BblMuCAUTb MHTErpan: J'— dx.
1+3cosx

2. Bblumncnntb uHTErpan: Ixezxdx.



ef dx
i xyl+1lnx

400
arctgx
4. Bblmncnntb uHTErpan: Jz—g

0x+1

3. BblncnuTb MHTErpan:

dx

5. Hantn akcTpemym pyHKumMmn: u = x2 y- y3 - x2 - 3y2 + 3.

6. Hawntn akctpeMmym pyHKUUKN: z = x2 + 2y2 npu ycrnosun 3x + 2y =11.

YTBEPXJIAIO
3aBenyronuii kagenpoii U'T u MMD
n.9.H. lenuna 1M.H.

Hanpapnenue moarorosku / cienuanbHOCTh: 38.03.01 « OkoHOMUKAY
JucuunnuHa: MareMaTuyeckuii aHaiau3

Kypc 1

®dopma oOyueHus: ouHast

BI/IIL arrecTaly IIpoMEKYyTOUYHAA

Bua xonTposns Dx3aMeH

KoHTponbHo-n3amepurtenbHbin Mmatepuan Ne4 (2 cemecTp)

1. HeonpeaeneHHbii nHterpan. OCHOBHblE CBOWCTBA.
2.YacTHble Npon3BoaHble (OYHKLNN HECKONBKUX NEPEMEHHBbIX.

3agayu:
1. Bblamncnutb nHterpan: Itgxdx.

—X

, =
2. Bblumcnntb uHTErpan: _fx e?dx.

5
3. BblMMCAUTb MHTErpan: jx\/xz —9dx.
3

+00 xz
4. BblmncnnTb uHTErpan: I 3 dx .
0o X +1

5. Hawntn akctpeMym dpyHKUMKN: u = X3+ 6xy + 3y2 — 18x — 18y.

6. Haintu skctpemym pyHKUMK: z = 6 — 4x — 3y 1ipu yciosuu x> + y* =1,

TpeboBaHuMA K OTBETY Ha 3a4eTe C OLIEHKOM U 3K3aMeHe, onMcaHue KpUTepueB U LWKanbl oue-
HUBaHUSA KOMMNEeTeHLUMN (pe3ynbTaToB 00y4YeHUs1) NPU NPOMEXYTOYHOM aTTecTaumm

[ns oueHMBaHUA pe3ynbTaToB 00yYeHMUst Ha 3a4eTe C OLLEHKOW 1 3K3aMeHE MCMOSb3YHTCS CreaytoLime
nokasaTenu:

1) 3HaHWE OCHOBHbIX NMOHATUI N METOAOB MaTeEMaTUYECKOro aHanmsa, BriageHne noHATUMHbLIM annapartom
MaTeMaTn4eCcKoro aHanumsa,



2) yMeHue hopmMynmMpoBaTh M AOKa3blBaTb OCHOBHbIE TEOPEMbl MaTEMaTU4EeCKOro aHanuaa; yMeHue un-
nCTpUpoBaTh OTBET NpUMepamn 1 pakTamu;
3) ymMeHu1e peluaTth TUMOBbIE 3aa4yM MaTEMaTUYEeCKOro aHanuaa; yMmeHue BblYUCnSaTh Npeaensl, HaxoanTb
NPOn3BOAHbIE N MHTErpanbl, NPOBOAUTL UCCNefoBaHWe (PYHKUWA, HAXOOUTb IAKCTPEMYM (PYHKUUN He-
CKOJSIbKMX NepeMEHHbIX;
4) yMeHMe NpUMeHATb TeopeTU4eckne 3HaHns U1 MeToAbl MaTeMaTUYECKOro aHanmsa K peLleHunio npakTu-
YecKux 3agav;
5) ymeHue ncnonb3oBaTb MateMaTuyeckui annapaTt npu peLleHnn TeopeTnyecknx n NnpuknagHblx 3agav;
6) yMeHne aHanuanpoBaTb U coaepXaTerbHO MHTePNpeTMPOBaTh NOMyYeHHblIe pe3ynbTaThl;
7) BNnageHue HaBblkaMu MPUMEHEHNS MaTeMaTUYeCKoro MHCTPYMEHTapus Ang peleHns 3KOHOMMUYECKNX
3agau.
[na oueHMBaHUs pe3ynbTaToB OOY4YEeHUS Ha 3a4eTe C OLEHKOM M 3K3aMeHe ucnonbayetcs 4-
GannbHag wkana: «0TNINYHO», «XOPOLLOY», KyAOBNETBOPUTENBbHO», KHEYAOBNETBOPUTENBHOY.
CooTHoLEeHMe nokasaTenen, KPUTEPMEB U LLKarbl OLEeHNBaHMA pe3ynbTaToB 00yYeHus.

YpoBeHb cchopmMupo-

Kputepun oueHMBaHNs: kKoOMNeTEHLNI BAHHOCTU KOMNETEH- LLikana ougeHok
uun
Obyvarowuticss 8 nonHol mepe ernadeem MNOHAMUUHbLIM annapa- | [1oebiWeHHbI ypo- Omisu4yHo
mom MamemMamu4yecKoz20 aHanusa, ymeem ¢hopmynuposams U 8€Hb

0okasbi8amb OCHOBHbIE MEoPeMbl MameMamu4ecKo20 aHanu3a;
criocobeH unroCcmMpuposams omeem npumMepamu U ghakmamu;
ymeem pewames murnoseble 3adadu Mamemamu4yeckoao aHasu3a;
ymeem 8bI4uUCIsImb rpedesibl, Haxodume MPOU3800HbIe U UHMe-
eparbl, npoesodums uccriedogaHue yHKUUU, HaxoOumb 3Kcmpe-
MyM DYHKUUU HECKOJIbKUX [ePEMEHHbLIX; yMeem [pUMEHSIMb
meopemuyeckue 3HaHusi Orsl pelleHUsl npakmuyeckux 3adad;
yMeem ucrosib3o8ame Mamemamudeckull annapam rnpu peue-
HUU meopemuyecKux U npakmuyeckux 3aday; ymeem rnpuMeHsimeb
MemoObl MameMamu4YeCcKO20 aHasnu3a K peueHuro rnpakmu4yecKkux
3adau.

Unu

lMoceweHo bonee 95 nMpPoueHMo8 EKUUOHHbIX U MNpakmu4ecKux
3aHsamud, ebinosniHeHo bonee 95 npoyeHmoes 3adaHuli Mo feKyu-
OHHbLIM U MPaKMUYecKUM 3aHsImusiM, npodeMoHCcmpuUposaHa Cu-
cTeMaTnyecKkad aktuBHasa pa60Ta Ha NPaKTU4YeCKUX 3aHATUAX, KOH-
mporibHbie pabombl 8bIMNOMTHEHbL! HA OUEHKY «OMIIUYHOY.

Obyvarowuticss enadeem roHAMUUHbLIM arinapamom Mamemamu- Gasossbiti Xopouwio
4YeCcKoe0 aHasnu3a, ymeem ¢bopMynuposampe OCHOBHbIE MeopeMb] ypOBEHb
MamemMamu4ecKoeo aHasnu3a, HO npu Ookazamenbcmee Oornyc-
Kaem He3HayumersibHblie OWUubKu, criocobeH uncmpuposams
omeem rnpumepamu U ¢hakmamu; yMeem 8bI4UCIAMb rpedesibi,
HaxoOumb MpPOU3800HbIE U UHMezpasibl, nposodums uccriedosa-
Hue ¢hyHKYUU, Haxo0ume 3KCmMpemMym byHKUUU HECKOIIbKUX rnepe-
MEHHbIX, HO MpU peweHUU murnosbix 3ada4y Mamemamu4ecKoz20
aHanu3za Qdornyckaem  He3HaYumerslbHble  8bIYUCTUMESIbHbIE
owubku; crnocobeH npuMeHsIme meopemu4yeckue 3HaHus 015 pe-
WeHUS rpakmu4eckux 3aday, ymeem UcCroib308amb Mamemamu-
yeckul annapam rnpu peweHuu meopemuyecKux U npakmu4yeckux
3aday; ymeem rpuMeHsims Memodbl MamemMamu4yecKko20 aHasu3a
K peweHuto rnpakmu4yeckux 3adau.

Unu

lNoceweHo om 80 do 95 npoueHMo8 NeKYUOHHbIX U npakmuye-
CKUX 3aHsImud, ebinosiHeHo om 80 0o 95 npouyeHmos 3adaHutli o
JIEKUUOHHBIM U PaKmMu4yecKuM 3aHsamusiM, npooeMOoHCmpupo-
8aHa cucteMaTtumdeckasi akTMBHasi paboTta Ha NPaKkTUYEeCKUX 3aHsI-
TUAX, KOHMPOJIbHbIE PaboMmbI 8bINOJIHEHb! HA OUEHKY «XOPOWO» U

ebiwe.
Obyvarowuticss Yacmu4Ho enadeem meopemu4ecKUMU OCHO8aMu lMopozoenbiti Ydoenemeopu-
MamemMamu4yeckozo aHanusa, ¢hopMynupyem OCHOBHble Mmeo- ypOBeHb meJsibHO

pPeEMbI MameMamu4ecKo20 aHasusa, HO He ymeem ux OoKa3sbl-
sameb, oby4darouuticss 0aem HernorHble omeembl; hpaeMeHmMapHO




criocobeH npuMeHsimb meopemuyecKkue 3HaHusi Orns peueHusi
npakmu4yeckux 3aday; Ooryckaem owubKu Mpu peweHuU murio-
8bIx 3aday MamemMamu4ecKo20 aHasusa; ppaeMeHmapHo ymeem
8bIyucsImb npeoderibl, Haxodumb MPOU3BOOHbIE U UHMeeparbl,
npogodumpb uccriedogaHue hyHKYUl, Haxo0umb SKCMpPeMym
QYHKUUU HECKOMbKUX MepeMeHHbIX; ymeem ¢hpasMeHmapHo uc-
ronb3o08ame MamemMamu4ecKuli annapam rnpu peweHuuU meope-
muyeckux U fipakmuyeckux 3adad; ymeem chpazMeHmapHo npu-
MeHSIMb MemoOdbl MameMamu4ecKo20 aHaslu3a K peLeHUro rnpakx-
muyeckux 3adau.

Unu

lNoceweHo om 65 do 80 npoyeHmMos8 NeKUUOHHbIX U rpakmu4e-
CKUX 3aHsImuld, eblirnosiHeHo om 65 do 80 npoueHmos 3adaHul rno
JNIEKUUOHHbBIM U MPaKmMuYeCcKuM 3aHSIMUusiM, KOHMPOJ/IbHbIE pa-
60mbI 8bINMOMIHEHbI HA OUEHKY «y008/1eMeopumesibHo» U 8bilue.

Obyyvarowulicas deMoOHCmpuUpyem OmpbI8OYHbIe, (bpasMeHmap- - Heydoesnemeopu-
Hble 3HaHUS MeopemuyecKux OCHO8 MamemMamu4yecKoeo aHa- mersibHO
nu3a, donyckaem epybbie oWUbKU Mpu peweHuU muroeabix 3adaqy
MamemMamu4ecKo20 aHasu3a, rpu 8bl4UC/IeHUU Npedesios, HaxoX-
OeHuu rpou3eo0HbIX U UHMe2pasos, npu rnposedeHuu uccredosa-
HUs ¢byHKYUU, Npu Haxox0eHuu akcmpemyma yHKUUU HECKOSb-
KUx riepemeHHbIX, 0oryckaem epybbie owubKu rpu npuMeHeHuu
meopemuYeckux 3HaHul 011 peweHus npakmu4yeckux 3aday, He
yMeem ucronb30eame Mamemamudeckull annapam npu peule-
HUU meopemuyecKkux U rpakmu4yeckux 3adad; He ymeem rpume-
HSIMb MemoObl MameMamu4yecKo20 aHasu3a K peleHUro npakmu-
YyecKux 3adau.

MpomexyTo4yHas aTTecTauua ¢ npumeHeHnem AOT

1. NpomexyTodHas aTTecTaumns ¢ NPUMEHEHNEM 3NEKTPOHHOrO 06y4eHmns, AUCTaHLUMOHHBLIX 0Opaso-
BaTenbHbIX TexHonormn (ganee — 30, JOT) npoBognTCs B pamKax aNEKTPOHHOIO Kypca, pa3MeLLEHHOro
B OWMOC (obpasoBaTenbHbii nopTan «OneKTpoHHbIM  yHuMBepcuteT BIY» (LMS Moodle,
https://edu.vsu.ru/)).

2. MNMpomexyToyHasa atTecTtaumsa obyyaroLwmxcsa ocyLecTBnseTcsa B hopme aKk3ameHa.

3. Obyyatowmecs, NnpoxogsLUme NPOMEXyTOUHYI0 aTTecTtaumto ¢ npumeHeHnem JOT, omKHBI pacno-
naratb TEXHUYECKMMWN CpeacTBamMn U NporpaMMHbIM obecneyeHeM, No3BonsowmnmM obecnevmTb npoLie-
Aaypbl atTectaumn. ObyyaroLWmMnca camocTosaTeNnbHO obecneymBaeT BbINONIHEHNE HEOOXOANMbBIX TEXHUYE-
Ckux TpeboBaHMM 4na NpoBeaeHUA NPOMEXYTOYHOM aTTecTauum ¢ NpUMeEHeHneM AUCTaHLUMOHHbIX obpa-
30BaTerbHbIX TEXHOMOMMN.

4. V\peHTndukaums IMYHOCTM 00yYaroLLLErocsi NPy NPOXOXAEHMN NPOMEXYTOYHON aTTecTaummn obec-
rneynBaeTCcsl NOCPEACTBOM UCNONb30BaHUS KaXablM 0By4alowmnmMcs MHAMBUAYanbHOro NIorMHa 1 napons
npu BXo4e B JIMYHbIN KabnHeT, pa3meLlleHHbin B QMOC BIY.



