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PABOYASA NPOrPAMMA YYEEHOU OAUCLMMIINHDI

B1.0.06 MaTtemaTunyeckumm aHanums

1. Kog n HaumeHoBaHue HanpaBneHunsa nogrotoBku: 38.03.01 JkoHoMuMKa

2. Mpodmnb noaroToBknU: GUHAHCHLI U KPeauT, MOAENV U MeTOoAbl aHanMsa LMdpoBON IKOHO-
MMWKW, S3KOHOMWKA PbIHKOB, y4eT U OTYETHOCTb OpraHu3auui, SKOHOMUYECKUI aHanNu3 1 ayawr,
9KOHOMMKa NpeanpusaTui U opraHu3aumin, 3KOHOMMUKa COUManbHO-TPYAOBbLIX OTHOLUEHUI, KOM-
Mepyeckasa aesaTenbHOCTb U BU3HeC-pUCKM

3. KBanudukauums BbinyckHuka: 6akanasp
4. ®opma obyyeHUs: oyHas

5. Kachegpa, oTBevawLwan 3a peanmsaymio gucumnimHbl: NHOopMauMOHHbBIX TEXHONOIMMI K
MaTeMaTU4YeCcKnx MeToA0B B SKOHOMUKE
6. CocTtaBuTenu nporpammbl: K.9.H., gou. Bouwesa O.C., cT. npen. XXgaHoea O.B.

7. PexomeHpoBaHa: HMC akoHoMmuyeckoro gpakynbsteta npotokon Ne4 ot 21.04.2022r. C ns-
MeHeHuamm oT 20.04.2023 HMC Ne4

8. YuebGHbIn rop: 2022-2023 CemecTp: 1, 2



9. Llenu n 3apaum y4ye6HON AUCLMNIINHBI

Lenb mn3yyeHus gucumnnuHbl: popMupoBaHME Yy OBYYarLUXCA YCTONYMBLIX 3HAHUA U
HaBbIKOB MO MPUMEHEHUIO annapaTta MaTemMaTU4YecKoro aHanuaa K peLleHuo TeopeTn4ecknx u
npakTU4ecKnx 3agad, nccrneoBaHuo NPUKNagHbIX BOMPOCOB 9KOHOMUKN.

OcHOBHbIMM 3aga4amMum 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;

-npuMeHeHne guddepeHUnanbHOro UCYMUCIIEHUS K UCCreaoBaHNI0 OYHKLUNIA;

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

-OCBOEHME OCHOBHbIX METOA0B 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 MeTOA0B MaTemMaTU4YeCcKoro aHanunsa anga onpeneneHns cXogmumocTu YUCIo-
BbIX U CTEMNEHHbIX PSAOB;

-OCBOEHME OCHOBHbIX METOA0B peLleHns auddepeHumnarnbHbIX YpaBHEHNUN;

-NpnobpeTeHne HaBbIKOB UCMOMNb30BaHNS MaTeMaTUYECKMX MEeTOLOB M OCHOB MOAENMPO-
BaHWSA 9KOHOMWYECKUX MPOLIECCOB

10. MecTo y4yebHOM gucumnnmHbl B cTpyktype OOIMN: 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-

OKOHOMWMYECKNX 3aaau.

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

OrMK-1 | muyeckoii meo- ONK-12 | meopemuveckux u |~ VCMONB30BATH MATEMATNHECKUA AbIK U
puu npu pewe- npakmudeckux ~3a- | MaTEMaTUYECKyI0 CIMBOMMKY NPy NOCTPO-
HUU MpUKnadHbIx day akoHomuyeckoli | €HUN CTaHOAPTHBIX N 3KOHOMETPU1ECKNX
3aday meopuu mMoaenen;

- OCYLLEeCTBNATb NOMCK, COOp 1 aHan13 nH-
dopmauumn, HeobxoauMbIN ANsa peLleHns
nocTaBfeHHON 9KOHOMNYECKON 3aaa4u.




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

Bnapetsb:

- HaBblkaMy MPUMEHEHUSI MaTemMaTude-
CKOroO MHCTPYMEHTapusi ANs peLleHus 3Ko-
HOMMYECKUX 3a]au;

- HaBblkaMn 00paboTkM gaHHbIX, HEObXo-
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:

- OCHOBHbIE MOHATUA U MeToabl MaTeMa-
TUYecKoro aHanmusa, Heobxoaumble AnNs
peLleHnsi NOCTaBMEHHOW 3adayu;

- MHCTPYMEHTasbHbIE CpeacTBa MaTema-
TMYECKOro aHanmsa ans obpaboTku 3Ko-
HOMWYECKUX JaHHbIX.

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

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

- aHanuaupoBaTtb pe3ynbTaTbl PacyeToB,
060CHOBbIBaTb NOMNyYEHHbIE BLIBOADI;

- chopmMynupoBaTb M [OKa3blBaTb OCHOB-
Hble TeopeMbl MaTEMaTU4YEeCKOro aHa-
nmaa;

- pelwlaTb TMMOBblE 3a4ayn mMaTemMaTuye-
CKOro aHanusa; npoBoAuUTb WUCcnegoBa-
HWe OYHKLUMI, BIYUCTIATL Npeaeribl, Haxo-
AUTb NPOW3BOAHbIE M WHTErpanbl; Haxo-
ANTb 3KCTPEMYM (PYHKLIMN HECKONbKMX Ne-
PEMEHHbIX.

Bnapetsb:

- MOHATUWHBLIM annapaTom maTemMaTuye-
CKOro aHanusa, HeobxoanmbIM 4N n3yye-
HUS nocregylowmx AMCUMNIMH MaTema-
TMYECKOro LMKMNa U AN peLleHnst SKOHO-
MUYEeCKNX 3agaud;

- A3bIKOM MatemaTukm ansg paboTtbl co
crneumanbHON NuTepaTypon;

- HaBblkaMy MNPUMEHEHUS MaTemMaTude-
CKOrO MHCTpPyMEHTapusi Ans aHanusa no-
NYYEHHbIX OAHHbIX.

12. O6beM AUCUMNNUHBbI B 3a4eTHbIX eguHMuax/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 QUCLUMNIUHDI

Ne

n/n

HanmeHoBaHve pasgena guc-

UUMNJTNHBI

CogepxaHue pasgena gucumnimHbl

Mamemamuyeckul aHanu3s (1 cemecmp)

1. Jekuun

11

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 0 BMOXeHHbIX OTpe3kax. BeluncneHune
npegena nocnegoBaTeribHOCTH.
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®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.

1.4

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 dyHKUMW. [NepBas 1 BTopas TeopeMbl bonbLaHo-
Koww. MNepBasa n BTopas Teopembl BenepwTtpacca. HenpepbIBHOCTb
CINOXHOW 1 06paTHON OyHKLUNN.

15

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 ®epma, Ponns, NlarpaHxa, Kowu. FleomeTpuyeckas n 3KoHO-
Mudeckasi uHTepnpetaunsa Teopem. [Npu3HaKM MOHOTOHHOCTU (OYHK-
unn. Jkectpemym pyHkLmn. Heobxogmmoe ycnosue akctpemyma. lNep-
BOE 1 BTOpPOE A0CTaTOYHbIE YCMOBUS aKCTpeMyma. [pumepsl pelueHns
3KOHOMMYECKMX 3a4ay Ha onpeaeneHune akcTpemyma. lNoHaTre Bbinyk-
noctn dyHkuun. [loctatovHble yCnoBus BbIMyKNOCTU. MNOHATUE TOYKM
nepernba. Heobxognmoe M OoCTaTOMHOE YCROBWUSI TOYKM nepernba.
AcumnToTbl rpadumka dyHkumin. Teopema JlonuTtans. Obwasi cxema uc-
cnegoBaHusa  yHkuun. OnpepeneHne MHTepBanoB 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. Onepauuu Hag MHoxecTBamu. WnniocTpauums
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 X BUAbl. MNprUMepbl UCMOMb30BaHUS TEOPUN MHO-
)KECTB NS pelleHns NpuKnagHblX 3aaad.

2.2

MocneposatensHocTu. MNMpe-
Aen nocnegoBaTenbHOCTH

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

2.3

®yHkumu. Mpeagen yHKLMK

Onpepenenune dyHkuun. Cnocobbl 3agaHns yHKuMK. BelumcneHue
npeaenos (pyHKLUMI 1 packpblTUe HeonpeaeneHHocTen. Heonpenenex-

0 o . .
HOCTM —, —, oo —oo, 0-co0 . [NepBblt U BTOPOW 3ameyaTenbHble npe-
(e 0]

nensbl.

2.4

HenpepbIBHOCTb PYHKLMW.

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

2.5

OunddepeHuymnansHoe ncumc-
neHve yHKUUN ogHOW 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. JNekuwun
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HeonpeneneHHbi nHTerpan

WHTerpupoBaHne TpuroHomeTpruyeckmx oyHKUnn. PasnoxeHne paumo-
HanbHOM Apobn Ha cymMMy npocTenwwmnx gpoben. NHTerpnpoBanune 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-llenbHuua. MHTerpmpoBaHmne no 4acTsiM U MeTo 3aMeHbI Nne-
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.
DYHKUMN MHOTUX NepeMeHHbIX

lMoHsATMe KoopAMHATHOro npocTpaHcTea. [NoHATMe MeTpuyeckoro, nu-
HENHOro, HOPMMPOBAHHOTO, €BKNNAOBA NpocTpaHcTea. [pumepsb! 3Ko-
HOMMWYECKMX MPOCTPAHCTB. 3aMKHYTble OTKPbITbIe, KOMMNAaKTHbIE MHOXe-
CTBa B METPUYECKUX NMPOCTPaHCTBax. ToyeyHble MHOXecTBa B I - 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.

15

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 AnddepeHumanbHble ypaBHEHUS] (OQ4HOPOAHbIE, HEOOHOPOAHbIE,
C MNOCTOSAHHBIMY KO3bdULmneHTamn). dudcepeHumanbHble ypaBHEHUS
BTOporo nopsiaka. [punoxeHus auddepeHumnanbHbiX ypaBHEHUA B
3KOHOMMUKE.

2. TpakTuyeckue 3aHATUA

2.1

HeonpeneneHHbi nHTerpan

MepBoobpasHas yHKUuN. HeonpeneneHHbI HTerpan 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 (PYHKUUIA. PasnoxeHue pauuoHanbHo gpobu Ha
CyMMY npocTeinmx gpobei. VIHTerpupoBaHme paumoHanbHbIX yHK-
umn. MeTtoa HeonpefneneHHblx KoadduumeHtoB. WHTerpupoBaHue
NPOCTENLLNX MpPaLMOHANbHbIX YHKLNIA.




2.2

OnpeneneHHbI nHTerpan

OnpepneneHHbii nHterpan. ®opmyna HetoToHa-JlenbHuua. MHTerpmpo-
BaHWe Mo YacTsaAM U MeTo 3aMeHbl MEPEMEHHON B OnpeaeneHHOM WUH-
Terpane. MpunoxeHus onpegeneHHoro MHTerpana.

2.3

HecobcTBeHHbIE UHTErpansl

HecobcTBeHHbIE MHTErpanbl C 6ECKOHEYHbIMUM NpeaenamMm NHTErpupo-
BaHWS U HECOBCTBEHHbIE UHTErpanbl OT HEOrPaHUYEHHbIX OYHKLNIA.

2.4

(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 hyHKLUMW. HacTHble Npon3BoaHble N anddepeH-
uuanbl BbICLUMX NOPSAKOB. Vicnonb3oBaHne yHKLUMIA MHOTUX NEPEMEH-
HbIX B 9KOHOMWYECKOW Teopun. JIoKanbHbIN 3KCTPEMYM GOYHKLMN MHO-
rmx nepemMeHHbIX. HeobxoamMmoe ycnoBue noKanbHOro 3KCTpeMyma.
[ocTtaTouHoe ycnoBme nokanbHOro akcTpemyma (kputepuin CunbBe-
CcTpa). YCNOoBHbIN 3KCTPEMYM (PYHKLUMM MHOrMX nepemeHHbix. MeTton
MHOXuTenen JlarpaHxa.

2.5

Yuncnosble U yHKLMOHAmNbHbIE
psabl

Yucnosble psabl. OnpeageneHne YncroBoro psaa u ero cymmbl. Heob-
XOAMMbIN NPU3HAK CXOAUMOCTW YMCMOBbIX PSA0B. [apMOHUYeckuii psia.
Psaabl ¢ nonoxuTeneHbiMK YnieHamu. [locTaTouHble MpU3Hakm cxoau-
MOCTM YNCMOBOro psaa (Mpu3Hak cpaBHeHus, npusHak Janambepa, nH-
TerpanbHbin npusHak Koww). 3HakonepemeHHble psiabl abcontoTHas
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 OVCUMMINHBI JNekuumn Bcero
3aHATUS paboTta
1 cemecm
1 BeegeHve. OnemMeHTbl TEOPUU MHO- 4 4 > 10
XecTB
5 MocnepoBatenbHOCTK, Npeaen no- 4 > 4 10
CrnegoBaTenbHOCTH
3. PyHkummn. Mpegen gyHKUun 6 10 6 22
4. HenpepbIBHOCTb 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. | OnpegeneHHbIV MHTerpan 6 4 8 18
3. HecobcTBEHHbBIE MHTErpanbl 4 4 8 16
4 BekTopHble npocTpaHcTBa. PyHK- 8 12 6 26
LMW MHOTUX NEPEMEHHbIX
5. Yucnosble U PyHKUMOHAIbHbIE 4 2 11
psagbl
6. | AnddepeHunanbHble ypaBHEHUS 2 5 11
Ok3ameH 36
Utoro: 34 34 40 144




14. MeToanyeckue ykazaHmsa Ans odby4yaroLwmxcs Nno 0OCBOEHNIO ANCLUNIIUHDI:

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 3a[aTb BOMNPOCHI NpenogasaTesnto no TpyAHOCTSM, BO3HUKLUMM MNPU peLleHumn 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
nnaHoMm. [pn camocTtositTenbHon pabote oby4varolmnncs B3anMoOOeNCTBYET C PEKOMEHOOBaH-
HbIMW MaTepuanamm nNpu MMHUManbHOM y4YacTun npenogasaTens.

CamocTosTensHas paboTa ¢ y4ebHMKkamm, y4ebHbIMN NOCobnAMM, HaY4YHOW, CNPaBOYHON K
nonynspHom nutepaTypoKn, MaTepmanamm nepuognyecknx n3gaHum 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

Beicluasi MaTemaTtmka Anst akoHoMumyeckoro 6akanaespuarta B 3 4. YacTb 2 : y4ebHMK 1 NpakTUKyM Ans
By3oB / H. L. Kpemep, M. H. ®puagmaH, b. A. MNMyTko, N. M. TpuwwH ; nog pegakumnen H. L. Kpe-

1 mepa. — 5-e n3g., nepepab. n gon. — Mocksa : UsgaTenbctBo HOpaiT, 2021. — 239 c. — (Bbicwee
obpaszoBaHue). — ISBN 978-5-534-05822-2. — TekcT : anekTpoHHbI // ObpasoBaTtenbHasa nnaT-
dopma KOpawr [canT]. — URL.: https://urait.ru/bcode/470900

Beicluas maTemaTtumka ans akoHoMmyeckoro bakanaspuata B 3 4. HacTb 3 : y4ebHMK 1 NnpakTukym Ans
By30B / nog pegakumen H. L. Kpemepa. — 5-e usga., nepepab. n gon. — Mocksa : N3gatenscTso
KOpanTt, 2021. — 416 c. — (Bbicluee obpazoBanune). — ISBN 978-5-534-05823-9. — TekcT : anek-
TpoHHbIV // O6pasoBaTensHasa nnatgopma KOpanT [cant]. — URL: https://urait.ru/bcode/470901
Kpacc, M. C. Matematuka B akoHOMMKe. Ba3oBbIn Kypc : y4ebHuk ansa 6akanaspos / M. C. Kpacc. —
2-e usga., ucnp. n gon. — Mocksa : Mspgatenscteo KOpawt, 2021. — 470 c. — (bakanasp. basoBbivi
Kypc). — ISBN 978-5-9916-3137-2. — TekcT : anekTpoHHbIn // ObpasoBaTtenbHasa nnatgopma KOpant
[canT]. — URL.: https://urait.ru/bcode/487773

Wunayes, B. C. QuddepeHumanbHoe N MHTerpanbHoe NCHUCTIEHNE : Y4EOHMK 1 NPaKTUKYM Ansi BY-
308/ B. C. lUnnayeB. — Mockga : UsgaTenbctBo HOpaiiT, 2021. — 212 c. — (Bbicwwee obpasoBa-
Hue). — ISBN 978-5-534-04282-5. — TekcT : anekTpoHHbIn // O6pa3oBaTenbHas nnatdopma KOpant
[canT]. — URL.: https://urait.ru/bcode/471971

6) gononHWTEnNbHasa nNuTepartypa:
Ne n/n NcToYHMK
5 MwuHopckui B.MN. COopHMK 3agady no Bbiclwen MaTematuke.- M.: Hayka, 2005. — 352 c.
OcHoBbI MaTeMaTU4eckoro aHanmaa : yyebHoe nocodue / B.B. JaBnuc O.C. Bouwesa, C.C. WekyH-
6 CKuX 1 ap; BopoHex. roc. yH-T .— BopoHex : 3gatenbckuin gom BIY, 2017 .— 203 c. .-ISBN- 978-5-
9273-2526-9.
Bbicluas maTemaTtumka Ans 9KOHOMMUCTOB : y4ebHuk / H.LW. Kpemep, B.A. INMyTtko, N.M. TpuwumH, M.H.
®pugmaH ; peq. H.LWU. Kpemep. — 3-e n3g. — Mocksa : FOHuTK, 2015. — 482 c. : rpad. — (3onoTon doHA

! poccunckmx y4ebHukoB). — Pexxum goctyna: no nognmcke. — URL:
https://biblioclub.ru/index.php?page=book&id=114541— ISBN 978-5-238-00991-9.

8 Kpacc M.C., YynpbiHoB B.I1. OcHOBbI MaTeMaTuKkn U ee NpUoXeHns B 9KOHOMMUYeckom obpasoBa-
HUN:Y4ebHuk — M.: N3a. «deno», 2001. — 688c.

9 Oemunposny B.I1. COOpHUK 3a4ay u ynpaxHeHU No MaTeMaTuyeckoMy aHanusy:Y4yebHoe nocobune

ana By3os/b.MM OJemugosuy - M.:Hayka, 1977. — 524 c.

Kpacc M.C. MaTtematuka anst akoHommctos/M.C. Kpacc, B.M.YynpbiHoB. - CaHkT-MeTepbypr{n ap.J:
10 Mutep, 2010. — 464 c. : un., Tabn. — (YuebHoe nocobue). — bubnwuorp.: c.461.-Npeam.ykas.: c.462-
464.- M.: UHOPA-M, 2008. — 463 c. ISBN 978-5-94723-672

Kynabiwesa, E.C. Matematuka : y4ebHuk / E.C. KyHgbiwesa. — 4-e n3g. — Mocksa : Jawwkos n K°,
2015. — 562 c. : Tabn., rpad., cxem., un. — Pexxum goctyna: no nognmcke. — URL:

1 https://biblioclub.ru/index.php?page=book&id=452840. — bubnwuorp.: c. 552-553. — ISBN 978-5-394-
02261-6.
12 UnbuH B.A., CagosHmuun B.A., CeHgoe b.X. MaTtemaTtudeckuin ananms. Tom. 1, 2 :Y4ebHuk - M.: MI'Y,

1985. — 660 c.



https://urait.ru/bcode/470900
https://urait.ru/bcode/470901
https://urait.ru/bcode/487773
https://urait.ru/bcode/471971

B) MHPOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchbl:
Ne n/n | IcTOYHMK
3oHarnbHas Hay4Has bubnuoteka BI'Y https://www.lib.vsu.ru/
OBC JlaHb, http://e.lanbook.com/
OBC YHuBepcutetckas 6ubnmoteka online https://biblioclub.ru/
HauwnoHanbHbI umdgposor pecypc «PYKOHT» http://rucont.ru
MopTtan «ONEKTPOHHBIN YHUBEpPCUTET BIry» - Moodle: URL:
https://edu.vsu.ru/course/view.php?id=5211
MopTan «OnekTpoHHbIN yHMBepcuTeT BIY» — Moodle: URL:
https://edu.vsu.ru/coursel/view.php?id=5215

S EI I N L

6.

16. MNMepeyeHb y4eOHO-MeTOaQNYECKOrO ob6ecnevyeHns ANsi CaMOCTOATeNbHOM paboTbl
(yyebHo-Mmemooudeckue pekomeHdayuu, nocobus, 3ada4yHuUKU, Memodu4decKkue yKka3aHusl rno
8bIMNOJTHEHUI MPaKmMuU4yecKux (KOHMpPOoJsibHbIX) pabom u 0p.)

CamocToaTenbHas paboTa oby4datoLmxcsa HanpaBieHa Ha CaMoCTOATENTbHOE U3yYeHne OT-
AernbHbIX TEM 1 BONPOCOB y4ebHon ancumnnunHel. CamocTtoaTenbHasa paboTa ssnsietcs obssa-
TenbHOM AN Kaxaoro oby4vatowlerocs, ee o6bem No y4ebHomy Kypcy onpefensietca ydebHbIm
nnaHom. [pu camocTtosaTenbHon paboTte oby4varoMnca B3auMoOenCcTBYeT C PEKOMEHOOBaH-
HbIMW MaTepuanamm nNpu MMHUManbHOM y4YacTun npenogasaTens.

CamocTosTenbHas paboTa ¢ y4ebHMkamm, y4ebHbIMN Nocobnamm, Hay4YHOM, CNPaBoOYHON K
nonynsapHoOn nuTepaTypon, MaTepmanamMmm nepuognyecknx n3gaHum n pecypcamm cetu Internet,
CTaTUCTUYECKUMU AaHHbIMU ABNAeTCcA Hambonee adpeKTMBHBIM METOLOM MONYyYEHUS 3HAHUMN,
NMo3BONSIET 3HAYMTENBbHO aKTMBM3NPOBATb MPOLIECC OoBnageHus nHdopmaumnen, cnocobeTsyeT
bonee rnybokomMy YCBOEHUIO M3y4aeMoro matepuana, hopmupyeTt y obyyaroLmxcs cBoe OTHO-
LLIEHME K KOHKpeTHOM npobneme.

Bonpocekl, koTopble BbI3bIBAOT Yy 0Oy4valoWmMXca 3aTpygHEHUS NpU MOLArOTOBKE, AOSMKHbI
ObITb 3apaHee ChopMynMpOBaHbl N 03BYYEHbI BO BPEMS 3aHATUI B ayaAUTOPUM ONS OOMNOSHU-
TeNbHOro pasbsACHEHUS NpenogasaTeneMm.

[nsa obecnevyeHns camoctToaTenbHOM padoTbl Ha Kadeape NHhopMauVOHHbBIX TEXHOMNOIMI
N MaTemMaTUYeCKNX METOO0B B 9KOHOMMUKE pa3paboTaHbl MeToaUYECKME YKa3aHUsA K CaMOCTOSA-
TenbHOM paboTe CTyAEHTOB.

Buabl camocToaTenbHon paboTbl: KOHCMEKTMPOBAHME Yy4eOHOW M Hay4yHOW NUTepaTypsbl;
npopaboTka y4ebHoro matepuana (Mo KOHCnekTam fekuun, y4ebHoM 1 Hay4yHoW nuTtepatype);
paboTa B 3neKTpOHHOW BMbnunoTeyHon cucteme; paborta ¢ MHPOPMALMOHHBIMU CMPaBOYHbIMMU
CUCTEMAMM, BbINOSMIHEHNE OOMALUHUX 3a4aHui (NPaKTUYECKUX U TEOPEeTUYECKMX); BbINONHEHNE
KOHTPOSbHbIX paboT; NOAroTOBKa K NPaKTUYEeCKUM 3aHATUAM; paboTa ¢ BonpocaMmu Ans camo-
NpoBEpPKU.

OcobeHHOCTU Yy4eOHO-MeToANYECKOro obecneyeHMs CaMOCTOATENIbHOU paboThbl Ans
nvy c OB3:

CTyOeHTbl C OrpaHNY€HHbIMU BO3MOXHOCTAMM 340POBbSA UMEOT CBOU creLmdunyeckmne oco-
©eHHOCTU BOCNpUATUSA, nepepabotkm matepmana. lNoabop n paspaboTka yyebHbIX MaTtepmanos
ANSA TakMx CTyQeHTOB NPOM3BOANTCA C y4ETOM TOro, 4ToObl NpegoCcTaBUTb 3TOT MaTtepman B pas-
NNYHBIX pbopmax Tak, YTOObl 0ByYaKLWNNCA C HAPYLLIEHMAMM CryXa NonyyYuns nHpopmauuio Bu-
3yanbHO, C HAapPYLUEHUAMMW 3pEHUS — ayanarnbHo.

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

Ne n/n NcTouHmk
MeToanueckne ykaszaHus Ansi CaMOCTOSTENbHOM paboTbl CTYAEHTOB Mo Kypcam "MaTtemaTtnyeckun
1 aHanua", "MHoromepHbIi MaTemaTuyeckuin aHanns" [ONeKTpoHHbIN pecypc] : Ansa ctya. 1 K. 9KoH. dak.
no HanpaeneHmsam "OKoHoMmuka" n "OkoHoMuyeckas 6esonacHocTb" / BopoHex. roc. yH-T ;[ cocT.: B.B.



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

[aBHuc u ap.] .— 3neKTpoH. TekcToBble AaH. — BopoHex, 2015 .— 3arn. ¢ Tutyn. akpaHa .— CBo-
6oaHbIN gocTtyn u3 uHtpacetn BI'Y .— TekcTtoBbin chann .— 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. JaBHuc O.C. Bouwesa, C.C. LLlekyH-

2 Ckux 1 ap; BopoHex. roc. yH-T .— BopoHex : isgatenbckuin gom BI'Y, 2017 .— 203 c. .-ISBN- 978-5-
9273-2526-9.

17. Obpa3soBaTenbHble TeXHONOrMn, UCNonb3yemMble Npu peanusauyum yyebHon aucum-
NJSINHbI, BKNOYasa QUCTaHLUMOHHbIe obpa3oBaTtenbHble TexHonoruu (AOT, anekTpoHHoe
oby4yeHue (30), cmewaHHoOe oGyyeHue):

AvcuunnuHa peanuayeTcsi ¢ 3aneMeHTaMuy 3NEeKTPOHHOIO 00y4eHNs 1 AUCTaHUMOHHBIX TEXHOIO-
rn B pamkax anektpoHHoro kypca: ((OK) b1.0.07 JlnHenHasa anrebpa ansa HanpasneHnsa 38.03.01 Jko-
HOMMKa 1 KypC pa3MeLLEHHOro Ha nopTane «ANeKTPOHHbLIN yHMBepcuTeT BINY»
https://edu.vsu.ru/course/view.php?id=5215 , https://edu.vsu.ru/course/view.php?id=5211 BkMOYaeT y4ebHble MaTepu-
anbl 4ns camocTosiTenbHoM paboTbl obyyarowmxcs, a Takke obecnevmBaeT BO3MOXHOCTb NPOBEAEHMS
KOHTaKTHbIX 4aCOB/ayaANTOPHbIX 3aHATUIA B PEXUME OHITaH.

18. MaTepnanbHoO-TeEXHU4YECKoe obecrneyeHne AUCLUUNIIUHDBI:

CneumanusmpoBaHHasa Mebenb CTOoMbl, CTYNbA, 4OCKa, HOYTOYK, NPOEKTOP, 3KpaH 4SS NPOeKTopa HacTeH-
HbI, WHDMI-npnemHuk, r. BopoHex, yn. Xonb3yHoBa, 428

MomellieHne AN camocToATENbHON paboThbl, OCHALLEHHOE KOMMLIOTEPHOW TEXHUKOM C BO3MOXHOCTLIO
noakntoyeHns K cetn «MHTepHeT» n obecnedeHmemM JOCTyNa K 3NEKTPOHHOM MHOpMaLMOHHO-06pa3oBa-
TenbHou cpene BIY: CneunanumampoBaHHasa mebenb, KOMMLITEP C BO3MOXHOCTbLIO MOOKITHOUYEHNS K CETH
"MHTepHeT"

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

MopAnoK OLEHKN 0CBOEHMS 0By4YaloLmumincs y4ebHoOro MaTepuana onpenenseTcs coaep-
XaHneM cneayLwmnx pasnenos AUCLUMMUHBIL

Mugnkatop go-
Ne HanmeHoBaHue pas- KomneTen- A PA
CTUXEHUSA KOM- OueHouHble cpeacTBa
n/n aena ancumnnuHbl ums
neTeHUnn
1 BsepgeHve. SnemeHThl
" | TEOPUN MHOXECTB
MNocnepoBaTenbHOCTH, MpakTnyeckme 3agaHus,
2. | npegen nocneposa- KoHTponbHas paboTa 1
TeNnbHOCTU TecT 1
3 dyHkumK. MNpegen
! dyHKUUK
4 HenpepbIBHOCTb (pyHK-
) uumn
OundbdepeHuymansHoe OMK-1.2
5.. | ncuncnenuve HKLUUK OrkK-1 s
2 (byv H OrkK-1.4 MpakTnyeckme 3agaHug,
OLHOW NepeMEHHOM
KoHTponbHas pabota 2
MpumeHeHne andde-
6 peHumnansHoro ucdncre-
' HUA K nccnegoBaHuto
dyHKUNI
7 HeonpepgeneHHbl nHTe-
) rpan
= lMpakTuyeckme 3agaHug,
OnpeaeneHHblin  NHTe-
8. KoHTponbHas pabota 3
rpan
TecT 2
9 HecobcTBEHHbIE  UHTE-
" | rpanebl



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

WHankaTop go-
Ne HanmeHoBaHue pas- KomneTteH- A PA
CTUXEHMUS KOM- OueHouyHble cpeacTBa
n/n aena aucumnnnuHbl umsa
neTeHumu
BekTopHble npocTpaH-
10. | ctBa. ®YHKUMM MHOMMX
nepemMeHHbIX MpakTnyeckue 3agaHns,
11 Yucnosble M (pyHKUMO- KoHTponbHas pabota 4
" | HanbHble pagbl
12 OndpdepeHunansHbie
" | ypaBHeHus
MpoMexyTouHas aTTecTauns lMepeyeHb BOMPOCOB K 3K3aMeHy
I'IpaKqueCKoe 3aaHune
dopma KOHTPOnsi — 3K3aMeH KM

20. TunoBble OLEeHO4YHbIe CpeaAcTBa U MeToaM4YeCcKMe MaTepuanbl, onpeaensiowme npowe-
Aypbl OLeHUBaHus

20.1. TeKyWwMn KOHTPONb yCreBaeMoOCTH

Mpumep npakTuyeckoro 3agaHus
(Tekywas atrectauma 1 cemectp)

KoHTponbHas pa6oTa 1

HanTtn npegenbl yHKUMIA:

L 5—3x* —3x° . sin’ x

. lim - lim :

x—o0 2X3 + 4Xx? +5X x>0 A/1+ XSin X — COS X
 Ix+3-2x 5% 1

2. lim 4. lim
x—1 X=1 x>0 X

5. im (X—1)ctgrx 6 I_ml+3+5+...+(2n—1)
. — M
x—1 N—o v3an® +nd

KoHTponbHasa pa6oTa 2

3
1. HawTtn nponssoaHyto dyHKuMKn Yy = 200s”(4%)

2. WccnepoBaTb oyHKLMIO U MOCTPOUTL rpadunku.
3

x? -3

2) Y =X+2/-X.

Mpumep npakTMyeckoro 3agaHus
(Tekywasa atrectaumsa 2 cemecTp)

1) y=

KoHTponbHas pabota 3

Hantu nHterpansol

xdx 2 _2x
1) [—— 2) [ x°edx
Va4 + X2 I
x4 +2x dx
3) [—————dx a4y [——2
)] x2 +1 )J1+2coszx

5 | 5x-14 dx 6) | dx
X} —x* —4x+4 (X—DVX* +3x+1




Bbluncnutb MHTEerpanbl

1) }x\/4—x2dx 2) Ojo dx
0

11+ X2

KoHTponbHasa paboTa 4
1. Hairtn aucbdbeperuman dyrkumm U = XY + 2 + cos®(x°z).
2. Hantn gnddpepeHuman sToporo nopsigka U = x3y2 +sin X +5c0s Y.

3. Haiitn andpdepeHuman nepsoro nopsaka dyHkumm f (X, y,2) =2z — Xy + Y B Touke M(1, O, 1).
ZX

0z 01
4. Haintu 8_ E AN yHKUMN Z =w/2xy+x2 ,roe X = v’ +cosv, y=ctgu+2".
u

0z oz
5. Haittu —, — , ecim Z =tg(xy°z)°.
oX oy
6. Haitn akcTpeMym dyHkumn Z = X° +8Yy° —6xy +1.
1 1
7. Haiitn akcTpemym pyHkummn Z = X + Y npu ycnosum — + — = E
Xy

OnucaHue TexHoONorMm npoBeaeHUs
Kaxxgomy obydatoLemycsi BblAaeTcsl BapuaHT KOHTPOSbHOM paboThbl, COCTOSILLEN U3 NATU 3aaau.
OO6yuyatoLwmecs BbINOMHAT KOHTPOSbHYO paboTy No BapuMaHTam no BapuaHTam B TeyeHne 60 MUHYT.

Kputepun oueHku

Kputepurem oueHnBaHst OTBETOB Ha KOHTPOMbHYO paboTy ABNAETCS OLEHKa.

LlIkana oueHusaHusi KOHMPOsbHOU pabomal:

-OLleHKa «OTIMYHOY» BbICTaBNAETCA 00yyatoLLemMycs, eCnn BepPHO peLleHbl BCce NpeanoXeHHble 3a-
4aun, BO3MOXHO JonyLleHa O4Ha BblYUCIIMTENbHAA OLWNOKa;

-OLleHKa «XOpOoLUO» BbICTaBnsieTca obyyaroLeMycs, eCnm BEPHO peLLEHbl YeTbipe U3 NATU npea-
NOXEHHbIX 3a4a4, UNKn peLLeHbl BCe 3ag4a4un, HO JOMNYLLEHbl OLWMOKN B XOA4€E peLueHus:;

-OLleHKa «yAOBMETBOPUTENBHO» BbICTABNSETCS 00yyatoLemMycsi, eCnn BEPHO peLLEHbl TPY U3 NATH
npegnoXeHHbIX 3a4a4, a pelleHme ocTanbHbIX 3ag4ad He NPUBEAEHO UMW OHU peLleHbl ¢ rpydbiMn OG-
Kamu;

-OLleHKa «HeyOoBNeTBOPUTENbHOY» BbICTaBnseTca obyvarowemMycs, ecnm peLleHo MeHbLUe Tpex
3agad unu B LLENOM BCe 3aaym peLleHbl HEBEPHO.

TecTtbl
Tect 1
BapuaHT 1
TeopeTuyeckas 4yactb
1. CdpopmynupoBaTb onpegeneHne CrioxXHon pyHkumn. MprMBecTn NpuMepbl CIIOXKHON OYHKLNN.
MpuBeanTe npuMepbl IKBUBANEHTHbLIX BE@CKOHEYHO ManbIX (PYHKLMIN B TOYKE X =2.
3. CdpopmynupoBaTb onpegeneHue npegena cyHkumm no MeHe npu x ——o, 1.€. |im f(x)=b

X—>—0

N

4. Kakue 13 nepeyvmcrneHHbiX pyHKUMIN SBASITCA NpU X — 3 GECKOHEYHO MarnbIMu:
1 10 X 1
1) y=—"-:; 2) y=(x=3)"; 3) y=sin=; 4) y=cos(2(x-3)); 5) y=—-——.
)y=—3+ D y=(-3 )y 37 4 y=cos2x-3)); 5)y c0s@x 1)
OTBeT 060CHOBATH.

3apgaum



1. lMprmepom orpaHU4YeHHON NocneaoBaTeNbHOCTM ABNSETCS NOCNe40oBaTeNbHOCTD:
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.
2. Mpukakom a lim (1—3)3" =e3,
X—»00 X
OTBeT 000OCHOBaTh.

3. TMocnepoBaTtenbHOCTb 3a4aHa PEKYPPEHTHBIM COOTHOLIEHMEM a,, =8, - 8,1, & =3, &, =4. To-
roa YeTBepTbI YfeH 3TOW NocnenoBaTeslbHOCTU paBeH:

1) 108 2) 48 3) 54 4) 18.
OTBeT 060CHOBATDL.
4. Hantm “m—ln(x+3)—ln3.
Xx—0 5X
2 cemecTp
TecT 2
BapuaHT 1

TeopeTnyeckas 4acTb

2

1. Mpukakmx a n b yHKUMA F(x):gx +%x +Xx+5 saBnserca nepsoobpasHon Ana f(x) = (3x +1)2.

b
3
OTBeT 0bOCHOBATD.

“ 3
2. YkasaTb 3aMeHy NepeMeHHOM, KOTOPY0 HEOGXOAUMO BbIMOMHUTL B UHTErpane [x°e* dx Ans ero
YNPOLLEHUSI N cBeAeHus K TabnuyHomy. OTBeT 060CHOBATD.

3 3
1) t=x°; 2) t=x3; 3) t=x%X; 4) t=eX .
3. TepeyncniTb OCHOBHbIE TUMbI UHTErpanoB, GepyLIMXCA MO YaCTAM.

4, 3ameHa nepemeHHon B onpenerieHHoOM nHTerparne (TeopeMa C ,EI,OKa3aTeJ'IbCTBOM).

+00
5. Wnhterpan [ e¥dx cxopwutcs
1

1) npuBcex a>0; 2)npuBcex a<0; 3) npu BCex a; 4) HX NPU KaKKX a.
OTtBeT 06oCcHOBaTb.
3apgaun
1,2
o XS —x+1
6. BblumcnuTb onpegeneHHbIn nHTerpan j—zdx.
o l+x

X
7. Hantu unterpan | f .
e” -1

8. Haiitn unterpan | x3 In xdx .

Mpumep TecTOBbLIX 3aA4aHUN ANA NPOBepPKN cPOPMUPOBAHHOCTU KOMMNETEHL NN
1) TecToBble 3a4aHUSA (3aKPbITOro TUNa CPeaHEro YPOBHS CIOXHOCTH):
3A0AHWE 1. BbibepuTe npaBunbHbI BapuaHT oTBeTA:
2
X“—4

lim
X—2 X—

paBeH:

~-4
~2
~-2



3AOAHUE 2. BeibepuTe npaBunbHbIN BapuaHT OoTBeTa:
Mpamaga y=1 aBnsgeTcs ropn3oHTanbHOM acCUMNTOTOM rpadouka OyHKUMN. . ...

=f(x) = 522
~fr) = %22
~f () = 53
~f(x) =

3AOAHUE 3. BoibepuTe npaBunbHbIN BapuaHT OoTBeTa:

3HayeHune npomnsBogHOM PyHKUMKM f(x) = sinbx B ToYke X=0 paBHO....
=6

~0

~-1

~1

3A0AHWE 4. BuibepuTte npaBunbHbI BapuaHT oTBeTa:

1m — paBeH:
x—0 Sin3x
=1/3

3A0AHWE 5. BbibepuTte npaBunbHbI BapuaHT oTBeTA:
Mpsamasn x=2 aBnseTs BepTUKaNbHON acCCUMMATOTON rpadmka yHKUMK:

=f(x) =
~f =35
~f0 =03
~f@) =53

2) OTKpPbITbIE 3a0aHUg (TECTOBbLIE, NOBbLILEHHbLIV YPOBEHb CITIOXHOCTU):

3A0AHWVE 1. JaTb npaBusibHbIN OTBET.

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

SA0AHWVE 2. JaTb npaBusbHbIN OTBET.

1
Wrterpan [ (x® — 3x?)dx pasen:
OTBeT ykaxute B BUAE AecATU4HoN apobu

OtBeT: -0,75

3A0AHWVE 3. aTb npaBusibHbIN OTBET.



0z
Ecnu doyHKkums AByx nepemerHbix z = x> + 3x2y — y3, 1o yacTHas npouseoaHas o, B TouKe

(x0;Y0) = (1;2) paBHa
OTBerT: 15

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

3AOAHWE 5. [laTb NnpaBUnbHbIA OTBET.

4 dx

WHTerpan fz 2 PaseH:

OTBeT yKaxuTe B BUAe AeCaTUYHOM Apobu

OTBerT: 0,25

OnucaHue TexHOMOrMmn NnpoBeaeHUA
TecTtoBble 3apaHua ObyyaloLmnecs BbINONHAOT BblAaHHbIE TECTOBbIE 3a4aHMA N0 BapuaHTam B
TeyeHue 45 MUHYT.

Kputepun oueHku

KpMTeleeM OoueHMBaHNUA TeCTOB ABNAETCA OLEeHKa. O6u_|,a;| CyMMa 68ﬂJ'IOB, KOTOpasa MOXeT ObITb nony-
YeHa 3a aTTeCTauyMOHHbIN TECT, COOTBETCTBYET KOJNIMYEeCTBY TE€CTOBbLIX 3afaHUNN.
1) 3aKpbITble 3a4aHMsA (TECTOBbIE, CPEAHUN YPOBEHb CNOXHOCTU):

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 Gannos — ykasaH HeBEpPHbI OTBET, B TOM YMCIE YaCTUYHO.

llIkana oueHusaHuUsi mecmoebix 3adaHull:

-OLleHKa «OTNIMYHO» BbiCTaBNsAeTcs obyyarowemMycs, ecnv AaHbl NpaBuribHble 0TBETbI Ha 86-100%
TECTOBbIX 3agaHuM;

-OLEHKa «XOpOoLLO» BbiCTaBngeTca oby4vatowemycs, ecnu aaHbl npaBunbHble 0TBEThI HAa 70-85%
TECTOBbIX 3a4aHuM;

-OLleHKa «y4OBNeTBOPUTENBbHO» BbiCTaBnseTcs oby4varowemMycs, ecnv AaHbl NpaBuiibHble OTBETHI
Ha 54-69% TecTOBbIX 3aJaHUN;

-OLUEeHKa «HeyOoBMeTBOPUTENBHOY» BbICTABNAETCA 00yvaloemycs, ecnv gaHbl NpaBurbHbIE OT-
BeTbl MeHee YyeM Ha 54% TecToBbIX 3aAaHUN.

20.2. NpomexyToyHan atTrecTauus

MepeyeHb BONPOCOB K 3a4eTy C OLIEHKOW U 3K3aMeHY:

1 cemecTp
MHoxecTBa. Onepaunm Hag MHOXECTBaMM.
OrpaHn4yeHHOCTb MHOXECTBA. TOUYHAsA BEPXHAS U HMKHSAS rpaHu MHOXXecTBa. CBOMCTBO TOYHbIX rpa-
HEen.
Teopema 0 CyLLecTBOBaHMM TOUHbIX FPaHEN.
OTKpbITblE, 3aMKHYTble MHOXeCTBa. KoMnakTHOCTL MHOXecTBa. OTobOpaxkeHue.
MocnepoBaTtenbHocTW. [lencTBua Hag HAMMW.
OrpaHu4eHHble 1 HeorpaHMYEeHHbIE NOCNe0BaTENbHOCTY.
BeckoHe4uHO manble, 6eckoHeqHO 6onblume nocnegoBaTenbHOCTU. CBA3bL MeX4y HUMWN.

N e

Noohs®w



8. CaowcTBa OeckoHe4YHOo MarbiX nocrenoBaTeribHOCTEN.

9. Cxopaswuecs nocnegoBaTenbHOCTU.

10. Teopema 0 eQMHCTBEHHOCTU Npeaena cxoasLlenca nocrnenoBaTenbHOCTM.

11. AnreGpaunyeckas cymma, Npon3BeaeHme, YacTHOe CXOASLWMNXCS NocnefoBaTenbHOCTEN.
12. MNpenensHbln Nepexo B HEpaBEHCTBAX.

13. Teopema o0 Tpex nocrnenoBaTenNbHOCTSIX.

14. MOHOTOHHbIE NocreaoBaTensHOCT.

15. Yucro e.

16. Teopema 0 BNOXEHHbIX MPOMEXYTKaX.

17. MoHaTtue cdyHkummn. Cnocobbl 3agaHuns.

18. Npeaen dyHkuumn B Touke. MNpaBbii, neBbin npegens! dyHkumm (No MerHe 1 no Kowwn).
19. Npeaen dyHKUUKM Ha 6eckoHedHocTu (Mo MerHe 1 no Kowwn).

20. Teopemsbl 0 Npegenax yHKUNN.

21. lNepBbI 3ameyaTenbHbIA Npeaen.

22. BTopon 3ameyvaTenbHbIn npegen.

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

24. CpaBHeHue 6eCcKoOHEeYHO ManbiX OYHKLMA.

25. HenpepbIBHOCTbL OYHKLNN.

26. Toukn paspbiBa yHKUMM (NEPBOro poda, BTOPOro poga, yCTpaHMMbIA paspbiB).

27. Teopema 06 apmdmMeTU4ecknx CBOMCTBaxX HENpPepbIBHbIX PYHKLMIA.

28. Teopema 06 yCTOMYMBOCTM 3HAKA HENPEPBLIBHOM (OYHKLNN.

29. lNepBas Teopema bonbuaHo-Kown.

30. Bropas Teopema bonbuaHo-Kowwun.

31. ToyHasa BEPXHASA N TOUHASA HUKHASA rpaHn PyHKLUN.

32. lNepBasi Teopema Beneplutpacca.

33. Bropas Teopema Beneputpacca.

34. HenpepbIBHOCTb CAOXHOW (PYyHKLUUN.

35. HenpepbIBHOCTL 06paTHOM PyHKLUMN.

36. NoHAaTne nponssoaHon. [eoMeTpUYeCKNin CMbICH.

37. MNoHaTne anddepeHUnpyemMocTn pyHKUUN.

38. Teopema 0 cBA3N guddepeHUnpyemMocT OYHKLMM 1 CyLLeCTBOBaAHNEM NPOU3BOSHON.
39. CB43b HeMpepbIBHOCTU U AnddepeHUmnpyemMocTu.

40. QnddepeHuman dyHkumn. N'eomeTpudeckunin cmbicn guddepeHumnana.

41. beckoHeYHO Marnble, 6eckoHeYHOo Bonblune pyHKUMN. CBA3b MEXAY HUMM.

42. CeowncTtBa 6€CKOHEYHO MarbIX OYHKLNNA.

43. MNpaBuna cpaBHeHNA 6ECKOHEYHO MaribiX N 6ECKOHEYHO BoMbLUNX PYHKLMA.

44. NnddepeHLMpoBaHne CyMMbl, PasHOCTU , MPOU3BEAEHUS U YACTHOIO ABYX (PYHKLUUA.
45. lNponsBoaHble OyHKLNIA

y=x", neN, y=cosx, y=sinx, y=tgx, y=-clgx,

y=log,x,a>0,a#1.
46. Teopema 0 NPON3BOAHON 0BPaATHOM OYHKLMMN.

47. lNpounsBoaHble PyHKUMI Y= ax’ a>0,a#l,

y=arcsinx, y=arccosx, y=arctgx,, y =arcctgx.
48.OndppepeHunpoBaHme CNOXHON OYHKLMK.
49.Mprem norapudgmuyeckoro AudgepeHumpoBaHus. NponssoaHas OyHKUUN ) = xa, a € R.

50.Mpomn3BoaHbIe BbICLLUNX NOPSAKOB.

51.0uddepeHunansl BbICLLIMX NOPAOKOB.

52.BospactaHue n ybbiBaHNe YyHKLMN B TOYKE.

53.MoHsTHe nokanbHOro akcTpeMyma dyHkumn. Heobxoamnmoe ycnosue.
54 Teopema Ponns.

55.Teopema JlarpaHxa.

56.Teopema Kowuu.

57.YcnoBunsi MOHOTOHHOCTU (PYHKLMM Ha MHTepBarne.

58.dopmyna Tennopa.

59.MepBoe gocTaToyHOE YCnoBme IKCTpeEMyMa.



60.BTopoe goctaTouHOE yCroBMe 3KCTpeMyMa.

61.9kcTpeMyM yHKLMM He anddepeHUMpyeMon B JaHHOW TOYKeE.
62.HanpaBneHne BbINYKOCTM M TOYKN nepernba rpadouka QyHKUUN.
63.Heobxoanmoe ycnosue To4km nepernoda.

64.[locTtaTouHOE yCrnoBMe TOYKM nepermoba.

65.AcuMnTOTLI rpacmka PyHKLMW.

©CoNoc o, WNE

2 cemecTp
MoHsiTMe nepBoobpasHon. OCHOBHLIE CBOMCTBA (fleMMa, Teopema).
lMoHATME HeonpeaeneHHoro nHTerpana.
MeToq 3aMeHbl NnepeMeHHOMN.
MeToa nHTerpupoBaHns No 4YacTaM.
OCHOBHbI€ TUNbI MHTErpanoB GepyLNXCA NO YacTaAM.
Teopema 0 npeacTaBneHUM paunoHanbHON (PyHKLMM B BUAE CYMMbl 3rieMeHTapHbIX Apoben ¢ He-

npeaeneHHbIMn KoaduumeHTamum.

MeToa HeonpeaeneHHbIX KO3PULMEHTOB.

OCHOBHbIE TUMbl UHTErPanNoB OT paunoHanbHbIX PYHKLUUA.
NHTerpmpoBaHme TpPUroHOMeTPUYECKNX OYHKLNA.
MHTerpmpoBaHme HEKOTOPLIX MppaLMOHarbHbIX (PYHKLMNA.
lMoHATME MHTerpanbHoOn cymMMbl. [eoMeTpn4ecKknii CMbICH.
lMoHATMe onpeneneHHoro HTerpana.

OcHOBHble CBONCTBA OnpeaerieHHoro nHTerpana.
WHTerpan ¢ nepeMeHHbIM BEPXHUM Npeaesriom.

dopmyna HbtoToHa-J1enbHumua.

3ameHa nepemeHHbIX B onpeaeneHHoOM MHTerparne.
dopmyna HTErpupoBaHns No YacTsaM B ONpefeneHHOM UHTerparne.
MpnbnmxeHHoe BblYMCNeHNEe ONpeaeneHHoro HTerpana.
HecobcTBeHHbIe MHTerpanbl ¢ 6eCKOHeYHbIMI Npeaenamu.
HecobGcTBEHHbIE MHTErPanbl OT HEOrPAHUYEHHbIX OYHKLMWA.

. MeTpI/I‘-IeCKVIe, NUHEeNnHbIe, HOPMUMPOBaHHbIE, EBKINMNOOBLI MPOCTPaHCTBA.

MoHaTMe dyHKUMM N nepeMeHHbIX. MNMpeaen dyHKUMM N NnepeMeHHbIX.
HenpepbIBHOCTb (OYHKLMM N NEPEMEHHBIX.

HenpepbIiBHOCTb (PYHKUUN N NEPEMEHHbIX MO OAHOW U3 NEPEMEHHbIX.
HenpepbIBHOCTb CIIOXHOM (OYHKLUNN.

. YacTHble nponsBogHble OYHKLUN N NEPEMEHHbIX.

. OAuddepeHunpyemocTb OYHKLUMN N NepeMeHHbIX.
. OduddepeHumnan gyHKLMM N NEPEMEHHbIX.

. OndbdepeHumpoBaHne CnoxHom dyHKLNN.

lMpounasoaHasa No HanpaBreHuto. ['pagneHT.

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

KeagpaTtudHas doopma. Kputepun CunbeecTtpa.

. JlokanbHbIn OKCTPEMYM beHKLl,I/lI/I N nepemMeHHbIX. Heobxogumoe ycnoBue nokKaribHOro aKkCtpemMyma.
. ,D.OCTaTO‘-IHbIe yCnoBUA NOKarnbHOrro 3KCTpemMmyma beHKLI,I/IVI N nepemMeHHbIX.

HesBHble yHKuuu. NMponssogHas HeSABHON OyHKLUUN.

. YCNOBHBbIV 3KCTPEMYM.

. MeTog mHOXMTENen JlarpaHxa.

. OnpepeneHne 4YNCNoOBOro psaa, YacTUYHOM CYMMbI, CXoasLerocs psaaa.
. CBoncTBa CXOAALLMXCS YUCMOBbLIX PAOOB.

Heobxoanmoe ycnosue CXoanMMOCTM YMCNOBOro psiga. FapmoHu4eckui psiga.
Heobxoanmoe 1 goctatodHoe YCrnoBme CXOANUMOCTU psida C HeoTpULUaTeNbHbIMIN YnieHaMu.
MpusHak cpaBHEHUS.

Mpu3Hak Jonombepa.

WHTerpanbHbIn npuaHak Koww. MNpumep.

. 3Hako4depeaytowmmncs pag. MNMpusnak NlenbHuua.

. 3HaKonepeMeHHble psifbl, X CXOAMMOCTb. AGCOMIOTHasA N YCNOBHAst CXOAMMOCTb.
. CTeneHHble psabl.

. Teopema Abens.



50. Teopema 06 nHTEpBanNe CXoAMMOCTM CTEMEHHOIO psaa.

51. Teopema o0 pagmyce CX0OUMOCTU CTEMEHHOro psaaa.

52. OnpepeneHve anddepeHUnansHOro ypaBHeHns nepsoro nopsigaka. PeweHne ypasHeHus. 3agadva
Kowwwu. OBLiee n yactTHoe peLleHne ypaBHEHNS.

53. YpaBHeHUs ¢ pa3nensarowmMMnuca NnepeMeHHbIMM.

54. JlnHenHble ypaBHEHUS.

55. YpaBHeHua B nonHbix AnddepeHumnanax.

56. OuddepeHumanbHble ypaBHEHNSA BTOPOro nopsigka (OCHOBHbIE MOHATUS, YpaBHEHUST OONyCKatowme
NOHWKEHNS NopsaaKa).

57. NluHenHble anddepeHumnansbHble ypaBHEHUA BTOPOro nopsiaka ¢ NOCTOSHHbIMKU Ko3dhduLmMeHTaMum
(NnnMHenHble ogHOpOoAHbIe anddepeHUmManbHble YpaBHEHMS BTOPOro NOpsiAka ¢ NOCTOSIHHbIMKU kKO3dhdmum-
eHTaMu, NTIMHEeNHble HeoAHOPOAHbIe AnddepeHunanbHble YypaBHEHUS BTOPOro nopsigka ¢ NOCTOSIHHbIMMA
KoadhpuumeHTamn).

MNepe4yeHb NpPaKkTUYECKNX 3aJaHUN:
1) OnpegenuTe cnegyrowme MHOXeCTBa:
a) nepeceveHne YETHbIX N HEYETHbIX YNCen;
0) NnepeceyveHne MHOXECTB LiefbIX U YETHbIX YMCEr;
B) 06beAMHEeHNEe MHOXECTB YETHbIX M HEYETHbIX YMCETT;
) pa3HOCTb MHOXECTB LiefbIX M YETHbIX Yncen.

2) Oanbl Tpu mHoxectBa: A=[-2;8]; B =(-4;11); C =[0;9).
Haiignte cneaytowme mHoxectsa: ANBNC; (AuB)NC’; AUBUC; (AAnB)uUC.
3) MpoBepuTb rpamnyeckn cnpaBeanMBOCTb PaBEHCTBA:

(AuB)NC=(AnC)u (BN C).

4) MpoBepuTb rpadnyeckn CnpaBeanMBoOCTb CreayoLnX PaBeHCTB;

. AUB=BUA:;
(AuB)NC=(AnC)u(BNC);
. ANB=BnNA;

(AnB)NnC=An(BNC);
(AuB)UC=AU((BUC);
(AnD)u(BuUD"))=(AnD)u(B'UD);

. A\(BNC)=(A\C)uU (AU B);
(A\B)uC=((AuC)\B)u(BnC);
.(A\B)\(C\D)=(A\(BUC))U((AnD)\B).

© 00 N O O AW NP

0

Ceomncrtea npeaenos. PaCKprTMe HeonpegeneHHoCcTn —

HanTtu npegensi:

X2 —4x+1 . 1+sin2x
1. lim——M— . 2. lim ————.
X—2 2X +1 X—>7r/41_cos4x
2
3. lim(x* =7x+4) . a lim> —3x+2.
" ol X2+ X+4
5. lim (sin x—cos 2x). 1
x—4 9
2
7. lim+/3+4/2x° . o IimX —4
X—2 . i X_2 .
o0

HeonpegeneHHocT Buga —
0



HanTtu npegensi:

. 2x°-1 _ 5x%-7x
e ax e

. 5x*—3x+2 o 3x+1
3 lim=——"—""° 4. lim———.

xo0 2X2 +4X+1 =0 J3x% +1

2 1 -

s [im 5x2+2X | 6.“ml+3+5+...+(2n 1).

x—o| 1—X oo 14+243+...4+N

_ X*4+2x+3 : X+3
7. lim— . 8. lim—; .

x>n 2X° +3X+4 xoo 2X° +3X+ 4

sin X
Mpepen oTHOWeEHUA npwu Xx—0
X
HanTtu npegensi:
i . X
. sSIn4dx Sin —
1. lim : : 3
x>0 X 2. lim——=
x=>0 X
., X
. tgx sin® =
3. lim—=—, i
x>0 X 4. lim—
x=0 X
. 1-cos2x . sin 3x
5 lim———. 6. lim .
x>0 XSin X x>0 /X +2 —~/2

HeonpegeneHHocTn Buga 00 — 0 ¢ 0-00

1 lim (Vx* +3x —x). 2. Iim( 1 __ 2 j

X0 ol x-1 x* -1
3 0im (X2 +3x+1-Vx> =3x—4) 4 lim (Vx> +x+1—/x% —x).
5. lim _12 I : 6. lim (X —Vx%—x+1) .
x-0| SIN“ X 4sin2§ X—>+00
2
7. lim (x—+/x*—9). 8.Iirr11(1—x)-tg%.
X—>+00 X—>

BTopon sameyaTenbHbIv Npeaen
Hawntu npepgensi:

1. Iim(l—§j . 2. Iim(l—ij .
n—o0 n n—>o0 3n



4 n+3
3. lim £1+_j _ a.lim(1+2x)"*.

N—s—o0 n Xx—0

: (1-x)/x n \"
5. lim (1— 4x) . 6 lim!l —— |

x—0 n—o\ N+1

- 2X—1 2X - 1 n+4
7. lim : g. lim1+=| .

x—o\ 2X+1 n—>c0 n
11. V|CI'IOJ'Ib3yFI onpeaeneHune npenena beHKLl,I/II/l OOKa3aTb, YTO:
1) lim(3x-5) =1,

X—2
2) lim(2x-5)=7;

X—6

12. [okasats, uto lim(2x—1)=3. Haittn Takoe O, uTo6bl Ans ‘X—2‘<5 BbINOSHANOCH

X—2
1f(x)-3=|(2x-1)-3/<0,01.
13. CchopmynumpoBathb Ha “a3blke & — O M Ha “a3blke NOCNeAoBATENbHOCTEN” ornpegenexHuns:
1) ©eckoHe4yHOo Bonbon yHKUMK; 2) 6ECKOHEYHO Maron QYHKLMK:
a)npu X —> +00; 6) npu X —> —00; B)npu X —>00;r)npu X > a ;o) X > a .
14. CpaBHUTbL GeckoHeuHo Manbie B Touke X =0 dyHkumm:
1) a(x)=sinx un B(X)=X;
2) a(x)=sinx un B(X)=sinXx;
3) a(X)=1-cosxu B(X)=X.

. sinbx
15. Ucnonbsysa cpaBHeHNEe HEeCKOHEYHO MarbiX YHKUMA HaUTH lim 3
x=>0 X+ X
16.CpaBHUTb 6eCKOHEYHO BonbLune PyHKLMK:
1+ X 1
1) a(X)= n f(X) == srouke X=0;
X
2) a(X)=X*+Xu B(X)=3Xx—2 npn X —> 0;
3) a(X)=3x"+1u B(X)=x* =5 npu X = ©;
MoHATNe nponsBoaHON
1. Hantu —y ecnu:.
AX

—av2 A2 1

ayy=ax"+bx; e y=ax’; B Yy=X+-—.
X
2. Ncnonb3ys onpeaeneHve NpousBoAHOW, HaMAUTE NPou3BOAHbIE PYHKUMI B Touke X = X!
1. f(X)=3x+2; 2. f(x) =5x;
3. f(x) =-3x* -5x; 4. f(x) =2x°
1 2
5. f(X)=—; 6. f(X)=—;
Jx X



BbluncneHnve npon3BOAHbIX

HanTtu no coopmynam nponsBogHble 0T OYHKLNA.
3

1.y=§;—2x?+4x—5. 2.y =x"+3x* - 2x+1.
1 2
3. y=63/x—4¥x. a =(1——).
y y 3y
5. y = 4x> —3sin X + 5Ctgx.
6. Y =3vX +4¢0s X — 2tgx + 3
Iy:3+m@+VFQ_%+ﬂnx+amx
X
8. y = X° COS X. 9. y = x°Ctgx.
1o, y = S08X 1 y= ?
A T

3
12. f(X)Z%—X2+X; soicrnms T (0), £'(1), f(=1).
2’

13. f (X) = x? —zi' ISP 7 S (2) — f I(—Z) .
X

MpounssoaHasa CroXxxHom pyHKLMN
Hantn nponsBogHbie OT OYHKLMIA:

1.y:( 12f. 2. Yy =-/C0S4X.

1-X

3.y =~/2X—sin 2X. a.y=(sinx)".

5 Y= 5—Sil’]5 6 y_C052 f_f

' \ 2 2 ' 4 2)
1+sin 2x .

=———+192X. 8. y =tgsin cos X.

1-sin 2x

MponssoaHbie norapnmMmnyecknx n nokasatenbHbIX QYHKLNA

HanTtn nponsBoHble OT (PYHKLMI:

Lyzﬂn@2+2x) 2.y=|n§nx—%§n2x
2
3.y =[x +/x+1) 4.y:In1 -
— X
5.y = 24/X —41In(2 +/X). ay=?§f+JMg§.
Sin“ X 2



4x

7. y=In(e™* +e"™ +1). 8. y=In

e +1°

MponssoaHble 06paTHLIX TPUFOHOMETPUYECKUX PYHKLUI

HanTtn nponsBogHble OT OYHKLUMIA:

1. y=+/1—x* +arcsin x. 2.y = X—arctg X.
3. y=arcsinv1-4x. 4.y =arccos(1-2x).
5. y=arcctgi+—x. 6. Y = Xv1—x* +arcsin x.

\‘

.y =arcsin (*). 8. y = arctg x+|n‘/i—§_

y =x(cosInx+sinlnx). 10. f(x)=arcsin X—_1; waiitn T (5).
X

©

3, x*+1 1, x-1 1
11. y=—1In + = In——=+ = arctgx.
4 x*-1 4 x+1 2

12. y=— +Intg x.

2sin® x
Mpoun3BoaHbIe BbICLLMX MOPAAKOB

1. HanTtu npounsBogHble BTOPOro nopsigka ot oyHKUMN:

1) y=sin®x; 2) y=1g X; 3) y=1+x°:
4) y=e‘x2; 5) Y = Ctg X; 6) y=arcsin§;
2. HanTtu npoun3BogHble TpeTbero nopsaka ot pyHKUMiA:
1 i
1) y =C0S” X; 2 y=—; 3) y=X"-sinx;
X
X
4) y=arctg5; 5) y=X-e; 6) Y =€”-COS X;
3. Haintn nponsBogHble N-ro nopsiaka ot pyHKUMN:
1)y=e_a; 2) y=Inx; 3)y:\/§;
4 y=x"; 5) y =Sin X; 6) Y =C0S” X;
7 = 23X; 8 = 9 :sin2 X;
)Y )Y 1+ 2x )Y

OundbdepeHunan dyHKuun
Hantn gudpdepeHumnansl dyHKUNIRA:

1. y=x>-3x%+3x; y =1+
3. y=sin®2x; ( \/—)



1
5.y =g ©,

7. y =arctgvx® +1;

6. y:Z‘XZ;
8. y=x2-sinvx;

WcecnepoBatb OyHKLMK U NOCTPOUTL rpaddukm pyHKUUA:

3

1 y="+X%
y 3
XZ
3. y=
y x> -1
5.y - 2x°
' x> —4
X4
7. V="7"77"7=7;
(1+x)’

Hawntu nHterpansl:
1. '[(xz +2X + 1jdx :
X
3. [(Vx +3¥/x)dx.

5. | ctg®xdx.

COS 2X
T
COS” XSIn“ X

9. j[ 3 jdx.
1+ x° 1— x?

11. jsin2 5dx;
2

dx.

13.](21 + L ]dx.
X" =25 x*+5

2

15. | 2 +ldx

17. [ (2" +€")dx.

19. [€” (2+ )dx

sin? x

21, j(x x_3 D’ dx

2. y=x>+6x*>+9x;
(x+1)°
X2 +2X
6. y=(x+1)x-2);

4.y=

sy =Y(x+1F ~3/(x-1

A g

. I10x +3 i

X4

-I3 thg X I

cos’ X
dx

8]
cos’ xsin? x

X
12. jcos2 —dx.

2 2
16.I\/1+x —\/l—X dx.

V1-x*
2% +5X

18j .

20. jax(l

1 1
22. (W — m}dx



23, j —dx

Bbl‘-IVICJ'I NUTb onpeaereHHble NHTerparsibl:

1. f(3x2 —1)dx.
0

3. }\/1—xdx.
0

5, TX\/XZ —9dx.

3

l4
7. jsin 4xdx.

0
dx

> {x(l In®x)

4. |

24. | (2\/5—2+1)2dx .

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

1 dx
2(8+3x)%

6. f(x2 —2X + 2)dX.
1

2z
8. | cos Sdx.
2

0

e dx
10. [——.
1 XA/1+1Inx

Bbluncnutb MHTEerpanbl nnn yCtTaHoBUTb UX PAaCXoOUMOCTb:

+00 dX
1. j -
1 (x+1)
+00 dX
3. [ ———
_L x> +4x+8

2

oy
dx.
£x3’+lX

7, jxexdx

+OOdX
2, {F

T arctgx
a [ =
o X +1

2 n% x
6. { "

dx.

+00

8, jxsin xdx.

10. I(x 0

dx.

HaiTu yacTHble Npou3BOaHbIE OT (PYHKLNIA:

1. 2=x>+3x’y—y°. 2. 7=In(x*+y?).

3.Z=X. 4.Z=aI"Cth.

X
Xy B 1
Yy’ 6. Z= In(\/_ W]

7. Z=sin(x+Y). 8. z=XY.

5 7=




HanTtn nonHble guddepeHumans yHKLNRA:

y X

1. 2==——. 2. s=X-Int.
Xy

3. U=X"+y*+17%. 4. 7=x7y.

5. Z=Xy. 6. Z=X —y°

Mpumepsl KUM
KoHTponbHo-namepurtenbHbin matepuan Ne3 (1 cemecTp)

1. BeckoHeyHo 6onblune n 6eckoHe4HO Marble nocnegoBaTenibHOCTU. CBA3b MeXay HUMM.
2. MNMoHatne gudpdpepeHumana gyHKUUK, reOMEeTPUYECKNA CMbICHT.

3apavu:
1. Bbluucnutb npegen: Iim*
x->04/1+x -1
x> —4x+3

2. Bbluucnutb npegen: |im
x—1 X—1

3. BbluNCAINTL NPON3BOAHYIO: y = 35 _ In3-(x° +§)
X

4. Bbl4MCNUTb NPOU3BOAHYIO: y:# _ Inl

2X* =X +6 X
x2/2

5. Hantu Toukn nepernba u MHTEpBanbl BbINYKNOCTU rpadomka OyHKUMM Y =X - €

KoHTponbHO-uameputenbHbin matepmuan Ne4 (1 cemectp)

1. MNMoHATME HENPEPBLIBHOCTU PYHKUUKN. ApudMeTnYecKme 4ENCTBUSA Hag HENpepbIiBHbIMU OYHKLMAMM.
2. HanpaBneHwve BbINyKoOCTM 1 TOYKKN nepernba rpadmnka gyHKLUN.

3agauu:
.. sinxsin2x
1. Bbluucnutb npepen: |im———M——=
x—0 5X2
X—2

2. Bblumcnutb npepen: ||m27
x—>2X°4+3x-1

3. BbluMCNUTL NPOU3BOAHYIO: Y =3/X -5 + \/Ecos(x +1)
4. Bol4McnuTs NpoussoaHyto: Y x=1(3x+2)
2
4x

5. Hantu acumnToTbl rpacpmka yHKUMK Y = 1

KoHTponbHo-uameputenbHbi matepuan Ne3 (2 cemecTp)

1. MNMepBoobpasHas PyHKUKUS.



2. HecobcTBeHHbIE MHTErparnbl OT HeOrpaHUYEHHbIX PYHKUNIA. TeomeTpudecknin cMmbich. Npumepbi.

3apayu:
sin X
1. BblumMcnutb HTErpan: J'—dx
1+3cos X
2X
2. BblMMCANTb MHTErpan: _[XG dx.
ej“ dx
3. Bblumcnutb uHTErpan: | —— .
1 Xv/1+1Inx
+00
arctgx
4. BbluucnuTb nHTErpan: Jz—gdx
0 X +1

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

2

6. HanTtn akcTtpeMymMm QYHKUMKN: z = x< + 2y2 npu ycnosun 3x + 2y =11.

KoHTponbHO-namepurtenbHbiin matepman Ne4 (2 cemecTp)

1. HeonpeaeneHHobin nHterpan. OCHOBHLIE CBOWMCTBA.
2.YacTHble nponsBoaHble OYHKLNN HECKONBKUX MEePEMEHHBbIX.

3agayu:
1. BblMucnnTh MHTErpan: IthdX.

—X

2. Bblmcnutb nHTerpan: jx2e7dx.

5
3. Bblumcnntb uHTErpan: jx\/x2—9dx.
3

+i

© X2
4. BblUUCNIUTL MHTErpan: jggdx
0 X +1

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

6. Haiitn akcTpeMyM pyHKUMM: Zz = 6 — 4X — 3y npu ycnosuu X2 + y? =1.

TpeboBaHuA K OTBETY Ha 3K3aMeHe, OonMcaHue KpUTepueB U LWKanbl OLLleHMBAHUA KOMMETEeH-
UMM (pe3ynbTaTtoB OOyYeHUs) NPU NPOMEXYTOYHOWN aTTecTauum

[ns oueHMBaHUA pe3ynbTaToB 00yYeHUsi Ha 3a4eTe C OLLEHKOW 1 3K3aMeHE MCMOSb3YHTCS CreaytoLime
nokasaTenu:
1) 3HaHWe OCHOBHbIX MOHATUI U METOL0B MaTeMaTUYECKOro aHanu3aa, BrafieHne NoHATUIHBIM annapaTom
MaTeMaTU4eCcKoro aHanm3a;
2) ymMeHUe hopMynmMpoBaTh U [OKa3blBaTb OCHOBHbIE TEOPEMbI MaTEMATUYECKOrO aHanm3aa; yMmeHvue wun-
MIOCTPUPOBATL OTBET NpUMepamMmn 1 pakTamu;



3) ymeHue peluaTb TUMOBbIE 3a4a4M MAaTEMATUYECKOTO aHann3a; yMeHue BblYMCnaTb Npeaernbl, HAX0auTb
NPOV3BOAHbIE M MHTErpanbl, NPOBOAUTL MUCCreaoBaHWEe (PYHKUMIA, HAXOAMTb 3KCTPEMYM (OYHKLMM He-
CKOSbKUX NEePEMEHHbIX;
4) yMeH1e NPUMEHSITb TEOPETUYECKME 3HAHNSA 1 METOAbI MAaTeMaTUYEeCKOro aHanu3a K peLleHnto npakTu-
Yyeckux 3agau;
5) ymeHMe ncnonb3oBaTb MaTeEMaTUYECKUIA annapaT Npy peLLeHNM TEOPEeTUYECKUX U NPUKNaaHbIX 3a4auy;
6) yMeHVe aHanManpoBaTh 1 CoaepXXaTerlbHO MHTePNPETMPOBATL NOMyYeHHbIE pe3yrbTaThl;
7) BNageHve HaBblkaMn NPUMEHEHMSI MaTEMaTUYECKOrO MHCTPYMEHTaPUS! AN peLleHNst SKOHOMUYECKNX
3agau.
[na oueHMBaHWS pe3ynbTaToB 0Oy4Y4EeHUs Ha 3a4eTe C OLEeHKOW W 3K3aMeHe ucronb3yeTcs 4-
GannbHas WKana: «OTNNYHOY», «XOPOLLIO», «YA0BMNETBOPUTENBHOY, «HEYAOBNETBOPUTENBHOY.
CooTHoLleHMe nokasaTenen, KpUTEPUEB U LUKarbl OLeHMBaHNS pe3ynbTaTtoB 06yyeHus.

YpoBeHb cchopmMupo-

Kputepuu oueHnBaHna koMneTeHUuNn BaHHOCTW KOMMNETEH- LLkana oueHok
LW
Obyvarowuticss 8 nonHol mepe gnadeem MOHAMUUHbIM annapa- | [1oebiWeHHbIU ypo- OmsuyHo
moMm Mamemamuy4ecKkoz20 aHanusa, ymeem (bopmynuposams U 86Hb

OoKa3bleamb OCHOBHbIE MeOPEMbI MameMamu4yecKo20 aHausa;
criocobeH unacmpuposames omeem fpumepamu U ghakmamu;
yMeem pewamb murnosblie 3adayu MamemMamu4yecKo20o aHasu3a;
yMeem 8bI4UCISImb rpederibl, Haxodumb MPouU3800HbIE U UHMe-
eparbl, npoeodums uccriedogaHue yHKUUU, HaxoOumb 3Kcmpe-
MyM @DYHKUUU HECKOMbKUX MePeMeHHbIX; yMeem [puMeHsmb
meopemuyeckue 3HaHusi Ornsl peleHUsl npakmu4Yeckux 3adad;
ymMeem ucrosib3o8ame Mamemamu4deckul annapam npu pewe-
HUU meopemu4ecKux U npakmuyeckux 3adad; ymeem rnpuMeHsms
MemoObl MameMamu4eCcKo20 aHasu3a K peuweHuro rnpakmu4ecKkux
3adau.

Unu

lNoceweHo bonee 95 nNpPoueHMo8 NeKUUOHHbIX U MNpakKmu4yecKux
3aHamudl, ebirosiHeHo bonee 95 npoueHmoes 3adaHull Mo feKyu-
OHHbIM U MPaKkmMu4YecKUM 3aHsmusiM, rnpodeMoHcmpuposaHa cu-
cTeMaTtumyeckasl akTuBHasi paboTa Ha NPaKTUYECKNX 3aHATUSAX, KOH-
mporibHbie pabombl 8bIMNOMTHEHbL! HA OUEHKY «OMIIUYHOY.

Obyvarowuticss enadeem rnoHAMUUHbIM arnapamomMm mMamemamu- Gasosbiti Xopouwio
4YecKoe0 aHasnu3sa, ymeem hopMynuposams OCHO8HbIE MeopeMb] YPOBEHb
Mamemamu4ecKoeo aHasnusa, HO npu Ookazamernbcmee Oonyc-
Kaem HesHa4YumesibHble owubKu, crnocobeH unncmpupogams
omeem npumepamu u hakmamu; ymeem 8bl4ucisame npeodesibl,
HaxoOumb MPOU3800HbIE U UHMezpasbl, nposodums uccredosa-
Hue ¢hyHKYUU, Haxo0umpb 3KCmpemyM hyHKUUU HECKOIbKUX repe-
MEHHbIX, HO MpU peweHuU murnoebix 3aday mMamemamu4yecKozo
aHanusa Oofyckaem  He3Ha4YumeslbHble  8bI4UCIUMESIbHbIE
owubKu; criocobeH MpUMeHsMb meopemuyecKue 3HaHus 0sl pe-
WweHus npakmu4yeckux 3adauy, ymeem ucrofib3o08ames Mamemamu-
Yyeckul annapam rnpu peweHuu meopemuyecKux U npakmu4yeckux
3aday; ymeem npuMmeHsimb MemoObl MameMamu4eCcKo20 aHasu3a
K peWeHUIo rnpakmu4eckux 3adad.

Unu

lMoceweHo om 80 do 95 npoyeHmMos8 NeKUUOHHbIX U rpakmu4e-
CKUx 3aHsImud, ebirnosHeHo om 80 do 95 npoueHmos 3adaHul rno
JIEKUUOHHBIM U PaKmMu4yecKuM 3aHsamusiM, npooeMOoHCmpupo-
g8aHa cucTemMaTuyecKkas akTMBHas paboTa Ha NpakTUYECKUX 3aHs-
TUSIX, KOHMPOJIbHbLIE PAabombI 8bIMNONTHEHb! HA OUEHKY «XOPOWO» U

eblle.
Obyvarowuticss Hacmu4Ho enadeem meopemudecKUMU OCHo8aMu lNopoeosnili Ydoenemeopu-
Mamemamu4ecKoao aHarsnusa, ¢bopMynupyem OCHOBHbIE MeO- YpPOBEHb meJibHO

PEMbI MameMamu4ecKo20 aHasusa, HO He ymeem ux OoKa3sbl-
eameb,; oby4darouuticss 0aem HernorHble omeemsl; hpaeMeHmMapHO
crocobeH npuMeHsimb meopemu4yeckue 3HaHusi Orns peueHust
npakmu4yeckux 3aday; Ooryckaem OwubKu rpu peweHuu murio-
8bIX 3a0ay MamemMamu4yecko20 aHanu3a; paemeHmapHo ymeem




8bIyucIsImb npederibl, Haxodump MPOU3BOOHbIE U UHMezparbl,
nposodumpb uccriedogaHue GhyHKYUl, Haxo0umb SKCMpPeMym
QYHKUUU HECKOSIbKUX MepeMeHHbIX; ymeem ¢hpacMeHmapHo uc-
fonb308amp Mamemamu4ecKkud annapam fpu peweHuUU meope-
MUuUYecKUX U rnpakmu4eckux 3aday; ymeem hpacMeHmapHoO rnpu-
MeHsIMb MemoObl MameMamu4yecKo20 aHarnu3a K peleHuro rpak-
muyeckux 3adady.

Unu

lNoceweHo om 65 do 80 npoueHMo8 NeKYUOHHbIX U npakmuye-
CKUX 3aHsImMud, 8bInosIHeHo om 65 0o 80 npoueHmos 3adaHutli o
JIEKUUOHHbBIM U rpakmu4YecKuM 3aHAmuUsM, KOHMpPOJIbHbIe pa-
60mbI 8bIMOSIHEHbI HA OUEHKY «y008/1eMeopumesibHo» U 8bilue.

Obyyvarowulicas deMoOHCcmpuUpyem OmpbI8OYHbIe, hpasMmeHmap- - Heydosnemsopu-
Hble 3HaHUS MeopemuyecKux OCHO8 MamemMamu4yecKoeo aHa- mersibHO
nu3a, dornyckaem epybbie oWUbKU Npu peweHuU muroebix 3ada4y
MamemMamu4yecKo20 aHanu3a, fpu 8bI4UCIEHUU NPedesios, HaxoxX-
OeHuU rpou3so0HbIX U UHMe2parsios, rpu rnposedeHuu uccriedosa-
Husi yHKYUd, Npu Haxoxo0eHuu skcmpemyma yHKUUU HECKOSIb-
KUX rnepemeHHbIx, donyckaem epybble owubKu npu npuMeHeHuu
meopemu4eckux 3HaHul 011 peweHus npakmu4eckux 3aday, He
yMeem ucronb308ambe Mamemamu4veckul annapam npu pewe-
HUU MeopemuYecKuX U npakmu4yeckux 3aday; He ymeem rpume-
HAMb MemMoObl MameMamu4yecKo20 aHasu3a K PelweHUro rnpakmu-
4yecKux 3adau.

MpomexyTo4yHasa atTecTauua ¢ npumeHeHnem AOT

1. NpomexyTodHas aTTecTaumns ¢ NPUMEHEHNEM 3NEKTPOHHOrO 06y4eHmns, AUCTaHLUMOHHBLIX 0Opaso-
BaTenbHbIX TexHonormn (ganee — 30, AOT) npoBogMTCS B paMmKax 3NeKTPOHHOro Kypca, pasMmeLLeHHOro
B OWNOC (obpasoBaTenbHbii nopTan «OnNeKTpoHHbIM  yHuMBepcuteT BIY» (LMS Moodle,
https://edu.vsu.ru/)).

2. NpomexyToyHasa aTtTectaumsa oby4varoLmnxcs ocyLLecTBnseTca B hopme dK3aMeHa.

3. Obyyatowmecs, npoxogsLUme NPOMEXyTOYHY0 aTTecTtaumto ¢ npumeHeHnem JOT, oMmMKHBI pacno-
naraTtb TEXHUYECKMMW CpeacTBamMu U NnporpaMmHbiM obecneyeHremM, No3Bonsowmnm obecneumTs npoLe-
aypbl atTectaumm. Obyyarowminca caMmocTosaTenbHO obecneynBaeT BbINOfNIHEHNE HEODXOOMMbIX TEXHUYE-
CKMX TpeboBaHuin 4ns NPoOBESEHUS MPOMEXYTOYHOM aTTecTaunm ¢ NPUMEHEHMEM OUCTaHUMOHHBIX obpa-
30BaTerbHbIX TEXHOMOMMN.

4. V\peHTndukaums MYHOCTM 0ByyaroLerocst Npu NPpoOXoXAeHUn NPOMeEXyTOYHON aTTecTaummn obec-
nevynBaeTCcs NOCPEACTBOM MUCMONb30BaHUA KaxabiM 00yvaloLmMMcs MHOUBUOYanNbHOro SIorMHa 1 Napons
npu BXo4e B JIMYHbIN KabnHeT, pa3meLlleHHbin B QMOC BIY.



