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Pabouas mporpamma paszpaboTana B cooTBeTcTBUH ¢ DenepanbHbIM TOCYIapPCTBEHHBIM
00pa3oBaTelbHBIM CTAaHAAPTOM BHICIIEr0 0Opa3oBaHMs MO HanpariaeHuto moaroroBku 38.03.01.
DOKOHOMUKA, YTBEpKICHHBIM [IpriKka3oM MHUHHCTEPCTBA HAYKH H BBICIIETO O0Opa3oBaHUs
Poccuiickoit ®eneparuu Ne 954 ot 12.08.2020 r.

PabGouast mporpaMma yTBep:KJIeHa Ha 3aceHaHUM KadeIpbl SKOHOMHUYECKOTO aHalu3a,
CTaTHCTUKH U MPHUKIaAHON MateMaThkH (mpotokos Ne 9 ot 15.04.2024 r.)

3aBenyrommii kadgeapoi 67% JI.A. 3anopo:kueBa

PaGouass mporpamMma peKOMEHJOBaHA K HCIOJNB30BAHMIO B Yy4eOHOM Tpolecce
METONYECKON KOMHUCCHEl IkoHOMHuYecKoro (akyipreTa (mpotokos Ne 9 ot 21.05.2024 r.).

IIpeacenaresb MeTOAUYECKOH KOMHCCHH JI.B. bpsinuesa

Peuensent padoueili mporpammbl: ¢uHaHCOBBIM aupekrop AO VYmpapisiomas KoMIaHUS

O®KO, Mezenos I1.B.
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1. O0mas xapakTepuCTHKA AUCUMILIHHBI
1.1. Heab JMCHMIIMHBI

Heabio n3yueHus: AUCHUILUIMHBL SABISETCS (OPMUPOBAaHHE y OO0YYAIONIUXCS YCTOHYMBBIX
3HAHUW U HaBBIKOB I10 NPUMEHEHHIO0 MAaTEMAaTUYECKOT0 aHalli3a K PELICHUI0 TEOPETUUYECKUX U
MPAKTUYECKUX 33/7a4 DKOHOMHUYECKOTO COJEpXKaHHs, a Takke (HOpMHUpPOBaHHUE CHCTEMHOTO
MBIIIJIEHUS] IYyTEM JETAJbHOTO aHaiu3a MOJXOJO0B K MaTeMaTHYECKOMY MOJICIMPOBAHUIO U
CPaBHUTEIBHOTO aHAJIN3a KOHKPETHBIX IKOHOMUYECKHX 3a/1au.

1.2. 3agaumn A CUMIIMHBI

3apaum yueOHOM AUCIUIUIMHEIL:

— OBIazeHHe 0a30BBIMH Da3/elaMd MAaTEMaTHYECKOTO aHalIHM3a, HEOOXOIUMBIMH IS
aHaJIM3a U MOJIETMPOBAHUS SKOHOMUYECKUX 3a/1a4;

—  OMNpeJeNieHue U YyHopsaoueHue Heo0XoAuMoro oobema HHPOpMAaIH MPU TOCTaHOBKE,
peaninzanuu U 0OpabOTKE HMTOTOBBIX PE3Yy/IbTATOB MATEMaTHUYECKON MOJAENH SKOHOMHUYECKOM
3a/1a4u;

— (¢opMHpOBaHME MPAKTUYECKMX HAaBBIKOB, KOTOpbIE€ IMO3BOJIAT B JaJbHEUIIEM
puUHUMaTh 3((HEKTUBHbBIE PELIEHNS B TPOPECCUOHAIBHOMN 1€ATEIbHOCTH.

1.3. IIpeameT AMCHMIIMHBI

[penmer aucuumiIuHbl - AMQQepeHnnanbHble 1 UHTErpajibHble UCUUCIIEHUs (QYHKIUI
OJIHOHM TepeMEeHHON M (PYHKUUN HECKOJbKUX NEPEMEHHBIX, a TaKKe HeoOXOAMMbIE JUIsl HUX
TEOpHUsI MIPENIETOB, TEOPHUS PSIOB U Teopus AU PepeHInanbHbIX YpaBHEHUH.

1.4. MecTo AucHUIIMHBI B 00pa30BaTe/IbLHOM NIporpaMme
JlaHHas TUCIMIUIMHA OTHOCHUTCS K 00si3arenbHbM nuctiniinaaM OIl. Ona u3ydaercs BO
BTOPOM ceMecTpe sl O4YHOM (popmbl OOydeHHS U B TPEThEM CEMECTpe JUIsi OYHO-3a0YHOM
(hopmbI 00yUICHUSI.
1.5. B3aumMocCBA3b C APYTrUMH JUCHUANIIMHAMM
Hucuunnmua  b1.0.15 Marematuueckuii  aHaiau3 CBsi3aHAa CO  CIEAYIOIIMMU
TUCHUIUIMHAMU Y4eOHOTO TUIaHa:
— b1.0.13 Jlunetinas anreopa;
— B1.0.17 Teopus BeposITHOCTEN U MaTEMATHYECKast CTATUCTUKA;
— Bb1.0.21 DkoHOMeTpHKA.

2. [lepeyeHb MJIAHNPYEMBIX Pe3yJIbTATOB 00YUYeHUsI 1O TUCIUIIINHE,
COOTHECEHHBIX € IVIAHUPYEMBbIMU Pe3yJIbTATAMHU OCBOEHUS 00pPa30BaTeIbHOI

NMPOrpamMMbl
KoMmnerennus NuaukaTop 10CTHXKEHUsS] KOMIIETEH U
Kox Conep:xxanue Kon Conep:xxanue
OIIK-2 |Crocoben 31 OCHOBHBIE TIPUHLUIIBI u WHCTPYMEHTBI
OCYILIECTBIISITh coop, MaTeMaTHYeCKOro aHam3a Juis coopa u o0paboTKu
00paboTKy u JaHHBIX npu penieHuun IMOCTABJIEHHBIX
CTaTUCTHYECKUH aHaIU3 SKOHOMHYECKHUX 3a7a4
JAaHHBIX, HEOOXOIUMBIX| VY3 MPUMEHATh METOJIbI MaTEMaTHYECKOro aHaliu3a M
TS pericHus MOJICIIMPOBaHUS A1 cOopa M 0O0pabOTKH JaHHBIX
MOCTaBJICHHBIX MIPU PELICHNU MOCTaBICHHBIX SKOHOMUYECKUX
9KOHOMHYCCKUX 3alaqd H3 BIaJICCT HaABBIKAMU ONPEIACICHHSA M OLCHHBaHHUA
MPaKTUYECKOrO0 MPUMEHEHUsI pElIeHHd  3a1ay
MaTeMaTUYEeCKOTO aHaau3a TS peueHus
IMOCTaBJICHHBIX SKOHOMHYECKHX 3a1a4



https://pandia.ru/text/category/zadachi_yekonomicheskie/
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3. O0béM IMCUUIIMHBI M BUBI Y4eOHOI padoThI

3.1. Ounas ¢opma o0y4eHus

C
IMoka3zaresnu eM2e 1P Bceero

Oo0r1ast TpyI0EMKOCTS, 3.€./4 5/180 5/180
OOmas KoHTaKTHas paboTa, 9 96,75 96,75
OO6mas camocrosiTeNbHas padoTa, 4 83,25 83,25
KonraktHas pabota Tipu  TPOBEIACHHUH 9600 9600
Y4eOHBIX 3aHATHHA, B T.4. (1) ’ ’

Jlexmun 40 40,00

MPAKTUIECKHUE-BCETO 56 56,00
CaMOCTOSITeJ'IBHaf[ paboTa TpU MPOBEICHUU 65.50 65.50
y4eOHBIX 3aHSATUH, U
KoHrakTHass pabora Tpu  TPOBEIACHHH
MIPOMEKYTOYHOM aTTeCTali O0OYUJarOIINXCS, 0,75 0,75
B T.4. (1)

TPYIOBBIE KOHCYIbTAIIUU 0,50 0,50

DK3aMeH 0,25 0,25
CamocrosTenpHas pabota pH 1775 1775
MIPOMEXYTOYHOM aTTecTaluy, B T.4. (1) ’ ’

MOJITOTOBKA K AK3aMEHY 17,75 17,75
dopma MPOMEKYTOUHOU aTTECTALUN 3K3aMeH AK3aMEH

3.2. O4Ho-3a04Has popMa 00yYeHUs
C
IToxka3zaTenn eM; il Bcero

Oo6riast TpyI0EMKOCTb, 3.€./4 5/180 5/180
OO6murast KoHTaKTHas padoTa, 4 32,75 32,75
O6mrast camocTosTenbHas padoTa, 4 147,25 147,25
KonTaktHas pfl6OTa IpU  NPOBEIACHUU 32,00 32,00
Y4eOHBIX 3aHSATHMH, B T.4. (4)

Jlekuun 16 16,00

MPaKTHYECKHUE-BCETO 16 16,00
CaMOCTO}ITeJ'IbHajI paboTa mpu MPOBEACHUU 129,50 129,50
y4eOHBIX 3aHITHH, U
KonTakTHass paboTa mpu  TPOBEICHHUH
MIPOMEXYTOYHON aTTecTalluu OOydaroluxcs, 0,75 0,75
B T.4. (4)

CPYNIIOBbIE KOHCYIbTAlUU 0,50 0,50

OK3aMeH 0,25 0,25
CamocTtosTenbHas paboTta npu 1775 1775
MIPOMEXYTOYHOM aTTecTaluy, B T.4. (1) ' ’

MOJTrOTOBKA K 9K3aMEHY 17,75 17,75
dopma IPOMEKYTOYHON aTTECTAUN IK3aMEH HK3aMEH
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4. Conep:kanue JUCUUIIUHbBI
4.1. Conep:xaHue THCHHUILIMHBI B pa3pe3e pa3aejoB U MOApPa3aesioB

Pa3znea 1. Beegenue B anajus.

IMoapaszaen 1.1. MuoxectBa u pyHkiuu. Onepanuu Hajg MHOKecTBaMH. OCHOBHBIC YHCIIOBBIC
MHOKecTBa. DYyHKIUU 0HON 1epeMeHHOW. OCHOBHBIE 3JIeMEHTapHbIE QYHKIUH, X T'paUKH.
CnoxHast QyHKIHSA.

Hoapa3znen 1.2. Ilpenmenst u HenmpepblBHOCTh. [locienoBaTenbHOCTH, TPEAEN YUCIOBOM
rocJeoBarenbHoCcTU. TeopeMsl o npeaenax. [IpuszHaku cymectBoBanus npenenon. [lepsuiii u
BTOPOM 3aMevaTesbHbIN Mpesienbl. beCKoHeUHO Malible U OECKOHEUHO OOJIbIINE BEINYUHBI, CBSI3b
Mexay HuMu. CpaBHeHHE OECKOHEYHO MallblX BEJIWYMH. PackpblTHe HEONpeIeeHHOCTEH.
HenpepriBHOCTh hyHK1mil. Touku paspeiBa. Kitaccudukaius Touek pa3pbipa.

Paznean 2. Indpepennuanbroe ucuncienue GQyHKUUA 0THOT0 MepeMEHHOrO.

Moapa3snen 2.1. IlpousBoanas. [IpousBoaHas: onpeneneHue, MEXaHUIECKUNA U T€OMETPUUECKUMA
CMBICI. YpaBHEHHE KacarelabHOM K KpuBoi. JuddepenuupyeMoct (QyHKUUN, CBSI3b
HenpepreIBHOCTU ¢ JauddepeHunpyemoctbio. OOpaTHas QyHKuMg U ee auddepeHInpoBaHHE.
Tabnuia ocHOBHBIX NpaBui U Gopmyn aquddepenupoBanus. [Ipon3BogHbIE BBICIINX TOPSIIKOB.
Juddepenunan QyHKINH, €r0 TPUMEHEHNE B MPUOINKEHHBIX BIYMCICHHUSX.

Moapa3snen 2.2. UccnenoBanne GyHKIIHIA.

JloctaTouHble MPU3HAKK MOHOTOHHOCTH (YHKIHMH. DKCTpeMyMmbl (PyHKIMH, HEOOXOIUMOE U
JOCTaTOYHBIE YCIOBHS. DKOHOMHUYECKUE MPHIIOKEHUSI. BBIMYKI0CTh KPUBOM, TOUKH Neperuoa.
Heobxonumoe u poctatounble ycaoBUS. ACUMOTOTHI KPUBOW. DKOHOMUYECKHE MPUIIOKEHHUS B
TEOpUH (PUPMBI.

Paspnen 3. UaTerpanbHoe HcyucjieHue PyHKIUH OHOM NepeMeHHOM.

IMoapa3nen 3.1. HeonpeneneHHbIN HHTETPAT.

Omnpenenenue nepBooOpa3Hoi. Teopema 0 OECKOHEYHOM MHOXKECTBE TEPBOOOPA3HBIX IS
nanHo¥W ¢yHkiuu. [loHATHE HeompeaeneHHOTO WHTerpama. Talnuila OCHOBHBIX HMHTETPAJIOB.
OCHOBHBIE CBOMCTBAa HEOMNPEACICHHOTO WHTErpaina. MHTerpupoBaHue MeTogamMu 3aMEHbI
MIEPEeMEHHOM U 10 YacTsAM. ParmoHanbHble ApoOU U X UHTETPUPOBAHHUE.

Moapa3nen 3.2. OnpeneneHHbIN HHTETPA.

[lonsiTie ompeneneHHOr0 WHTErpana, OCHOBHbIe cBoiicTBa. Teopema o cpemnem. Ilnomans
KpUBOJMHEWHON Tpaneuuu. I[Ipom3BogHas oONpeneneHHOro UHTErpaia Mo MEePEeMEHHOMY
BepxHemy mpeaeny. @opmyna Herotona-JIeiiOHua. Beryucienrne omnpeneaeHHOro MHTErpaia
METO/JIaMU 3aMEHbl MepeMeHHON u Mo yacTsM.  HecoOGctBeHHble uHTerpainsl. [lpunoxenus
OTpEeNIEHHOr0 MHTEerpaja: IUomaab (GUrypel B [EKapTOBBIX KOOpAWHATaX, oObeM Tena
BpallleHUs], JJIMHA AYTU MJIOCKOU KPUBOIL.

Pa3znen 4. DyHKIIUU HECKOJIbKHUX NePeMeHHbIX.

IMoapasnen 4.1. Onpenenenrie PyHKINUN HECKOIBKUX EPEMEHHBIX.

Ob6nacTp onpenenenus u rpaduk GyHKIUH ABYX MEPEeMEHHbIX. JIMHUM U MOBEPXHOCTU YPOBHS.
YactHble mpousBoaHble U quddepenuuansl. [lonmHoe mpupamienue u NOdHbI Auddepenuna,
ero npuMmenenue. [IpousBoaHas cia0)HOW (PYHKIIUU, MPOU3BOIHAS HESBHO 33JaHHON (PYHKIIUU.
Vpasuenue KacarenbHol k kpuBoii F(X,Y) = 0. VpaBHenue KacaTeiabHOH IUIOCKOCTH K
nosepxnoctn  F(X,y,2)=0. [IpousBonnas 1o HampapineHuro. ['paaueHt. YacTHbie
IIPOU3BO/IHBIE BBICIINUX MOPSAKOB.

IMoapa3zaen 4.2. DxcTpeMyMbl QYHKIUH JBYX TEPEMEHHBIX.

OmnpeneneHue 3SKCTpeMyMa (YHKIMM HECKOJBKUX IE€PEMEHHBIX. YCIOBHBIE AKCTPEMYMBI;
HauboJblllee U HaMMeHbllee 3HadeHus Qynkuuu Z = f (X, Y)B 3aMKHYTO# OrpaHUYeHHOM
o0acTi. DKOHOMHUYECKHE MPUIO0KEHHUS.

Pazgen 5. Ilu¢gdepenuuanbHble ypaBHEHH.
Hoapazaen 5.1. Jluddepennmanbable ypaBHEHHsI IEPBOTO MOPSAKA.
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[Tpumeps! 3amay, NOpUBOIAIUX K JuddepeHIranbHbIM ypaBHeHUsIM. JluddepennuanbHoe
ypaBHeHus 1-ro mopsaka: oOmee uW yacTHoe — pemieHue (umHTerpai), 3amada Komm,
¢bopmynupoBKa TEOPEMBbI  CYIIECTBOBAHHMS M EIUHCTBEHHOCTH PELICHHS YpaBHEHHS
y'= f(X,y). Jduddepennmansuple ypaBHEHUS 1-ro  mopsaka ¢ pasiessiolUMMCS

nepeMeHHbIMH. JIMHEHHbIE auQepeHInaNbHbIe YpaBHEHHs 1-TO TOpsIKa W ypaBHEHHS
beprymn.

Ioapasaen 5.2. luddepeHnnansHabie ypaBHEHUS BTOPOTO TOPSIIKA.

Huddepenunanbapie ypaBHEHUS 2-TO MOPSAIKA: 00IIee M YaCTHOE pelIeHne (MHTerpai), 3a/1a4a
Komn, dopmynmupoBka Teopembl CYIICCTBOBAHHS W CIUHCTBEHHOCTH PCIICHHS YpPaBHEHHUSI
y'= f(X,V,Y"). Iuddepenimansupie ypaBHEHUS 2-TO TOPSAKA, TOMYCKAIONIME MTOHIKEHUE

nopsiaka. JluHeiiHpie nuddepeHInaIbHbBIE ypaBHEHUS 2-TO TOPsAKA: CTPYKTypa oOOIIero
peuieHuss  OAHOPOJHOIO M HEOJHOPOJHOIO  ypaBHEHUW. JIMHEHHBIE  OJHOPOJHBIE
mipdepeHuranbHble  YpaBHEHHMsT 2-TO TOpsiAKa C  HOCTOSIHHBIMM KO3 QHUIIMEHTAMHU.
XapakTepuctuueckoe ypaBHeHHe. JIuHelHble quddepeHnanbHble ypaBHEHHs 2-T0 TOpsAIKa ¢
MOCTOSIHHBIMU KO3((UILIMEHTaMU U CTIeLMaIbHON MPAaBOI YacCThIO.

Pazgen 6. Paabl.

Ioapa3nen 6.1. UncoBbie psigbl.

Cxomumocts psaa. [Ipuznaku lanam6epa u Komm. VHTerpanpHbIil mpU3HAK CXOAUMOCTH.
Hoapa3snea 6.2. ®yHkunoHaabHbIe psaibl. CTeneHHbIe PsAbI.

[ToToueuHas, paBHOMEpHass W HOpMalbHas CXOJUMOCTH, CBSI3b Mexay HuMU. llpusnax
Beitepmitpacca paBHomepHOU cxomumocTH. Ilpmsnakum AbGens u Jupuxmne. HempepblBHOCTS,
T hepeHInPyEMOCTh U UHTETPUPYEMOCTh CYMMBbI (DYHKIIMOHAIBHOTO psifa. CTENeHHbIE PAJIbI.
Teopema Komu-Anamapa. Paguyc u unTepBan cxonuMOCTH cTeneHHoro psaa. Teopema AGens.

4.2. PacnipenesieHrie KOHTAKTHON U CAMOCTOSAITEILHON padoThl NP MOATOTOBKE K
3aHATHAM [0 NoApa3aeiam

4.2.1. Ounas popma o0yueHust

KonTakTHas

CP
Paznienb1, mopasnennbl TUCIUILTAHBI pabora
JI I13
Pasnen 1. BBenenue B anajus. 6 10 8
[Tonpazaen 1.1. MHokecTBa U (YyHKITUH.
Omneparun  Hajg MHOXecTBaMH. (OCHOBHBIE YHCIOBBIE MHOXECTBA. 5 5 4

OyHKIIMK OHON  mepeMeHHOW. OCHOBHBIC 3JIeMEHTapHbIC (YHKITUH,
ux rpaduku. CrnoxHas QyHKIHSL.

[Toapaznen 1.2. Ilpenensl 1 HENPEPHIBHOCTb.

[locnenoBarenbHOCTH, TpeAeN  YHUCIOBOM  MOCIEI0BATEIBHOCTH.
Teopemsl o npenenax. [Ipusnaku cymecrBoBanus npenenos. [lepssiii u
BTOPOM 3aMeyaTeNbHBINA Tpeaeibl. beckoHeuHO Maibie U OeckoHeYHO| 4 8 4
OoJbIIME BETUYMHBI, CBSI3b MeXay HuMH. CpaBHEeHHE OECKOHEYHO
Majblx BenuyuH. PackpeiThe HeompeneneHHocted. HempepwsiBHOCTH
¢byukmii. Toukn paspeiBa. Knaccudukaius Touek pa3pbipa.

Paznen 2. /InpdepenuuaibHoe HCYHCICHHEe (YHKIHMHA OIHOIO 8 10 12
NepeMeHHOro.
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[Monpaznen  2.1. IlpoumsBoanas. IlpousBoaHasi:  omnpejaesneHue,
MEXaHUYECKUN U I€OMETPUYECKUN CMBICI. YPAaBHEHHME KacaTelIbHOM K
kpuBoi. [luddepeHunpyemMocTs (yHKUUN, CBSA3b HEMPEPHIBHOCTU C

mddepeHInpyeMoCThIO. Obparnas GbyHKIMs u eel 4 6 6
maddepennupoBanue. Tabnuua OCHOBHBIX TMpaBUI U (GOPMYI
mddepeHunpoBaHus. [TpousBogHBIC BBICIIIUX HOPSIIKOB.

Huddepenuman ¢GyHKIMHA, €ro MNpPUMEHEHHE B MPHUOIMKEHHBIX

BBIYHCIICHUSIX.

[Tonpazgen 2.2. UccnenoBanue GyHKIIUI.

JlocTarouHble TNPHU3HAKM MOHOTOHHOCTH (YHKIHH. OKCTPEMYMBI

GbyHKIMH, HEOOXOAUMOE W JIOCTATOYHBIE YCIOBUSA. DKOHOMHUYECKHE 4 4 6

MPUJIOKEHHS. BBIMyKII0CTh KpUBOH, Touku nepernda. Heobxoaumoe u
JOCTaTOYHbIE  yCIOBHUS. ACHUMIOTOTHI KpPUBOM. OKOHOMHYECKHE
MIPUJIOKEHUSI B TEOPUU QUPMBI.

Paznen 3. UaTerpajbHoe ncunciaeHue GyHKUuii 01HOM
nepeMeHHOI.

[Tonpazaen 3.1. HeonpeneneHnublit HHTETpal.

Omnpenenenue nepBooOpa3zHoi. Teopema 0 OECKOHEYHOM MHOXKECTBE
MepBOOOpa3HBIX st AaHHOW (yHkumu. [loHsATHE HEOompeneIeHHOTO
uHTerpana. Tabnmuia ocHOBHBIX HHTerpaioB. OcHOBHbIE cBoiicTBa| 4 6 4
HEOIPEACIEHHOTO WHTerpana. MHTerpupoBaHue MeTOJaMU 3aMEHBI
MepeMEeHHOW W 1o dYacTsaM. ParnuoHanmpHbIE JApoOM W UX
WHTETPUPOBAHHUE.

[Tonpasznen 3.2. OnpeneseHHbIN HHTErpadl.

[TonsiTue onpeneneHHOro UHTErpaiga, OCHOBHbIE CBOMCTBa. Teopema o
cpegneM. Ilmomaaes  kpuBosmMHEHHOW  Tpanenuu. [lpousBogHas
OTIPENICTICHHOTO MHTETpajga IO TEPEMEHHOMY BEpXHEMY TIpeeiy.
®opmyna  Herorona-Jleibnwuiia. Beruucnenune  ompenenennoro| 4 4 5,5
WHTETpaJla METOJaMH 3aMEHbl TIEPEeMEHHOM M 1O  YacCTsM.
Heco6cTBennbie naTerpassl. [IpunoskeHus: onpeneIeHHOro HHTerpania:
MJI01a1b PUTYPHI B ACKAPTOBBIX KOOPAMHATAX, 00bEM TeJIa BpalllCHHS,
JUTMHA YT TUIOCKOW KPUBOA.

Pa3nen 4. DyHKIMH HECKOJBKHUX MepeMeHHbIX. 8 10 12

[Monpazaen 4.1. Omnpenenenue (GyHKIMH HECKOJIBKHUX TIEPEMEHHBIX.
Ob6nacTs onpezneneHus U rpaguk GyHKIUU ABYX MMEpEeMEHHbIX. JIuHUM
U MOBEPXHOCTU ypoBHS. YacTHbIe MpOU3BOJHBIE U MU depeHIInaIbL.
[lonnoe mpupamienve W MONHBIN AuddepeHnnan, ero NpUMeHEHHE.
[IpousBonHas cnoXHOM (YHKIMH, TPOU3BOJHAS HESBHO 3aJaHHOU
byHKIMH. YpaBHEHHE KacaTelbHOM IUIOCKOCTH K MOBEPXHOCTH.
[IpousBonHas 1o HampabieHuto. ['pagueHt. YacTHble MPOU3BOJHBIC
BBICIINX HOPSIKOB.

[Toapaznen 4.2. kcTpeMyMbl PYHKIUU ABYX MEPEMEHHBIX.
Omnpenenenue dSkcTpeMyma (GYHKIUM HECKOJBKUX TEPEMEHHBIX.
VYcloBHBIE SKCTPEMYMBI; HaumOOJbIIee W HAaUMEHbIee 3HAYCHUA| 4 4 6

Gyakumn  Z = f(X,Y)B 3aMKHyroil orpaHu4eHHON  O0OJACTH.
DKOHOMHYECKHE MPUIIOKEHHUSL.

Pasnea 5. IndpdepennuajibHbie ypaBHEHHUS. 6 8 12




Crpannra 8 u3 45

[Monpaznmen 5.1. uddepenunanbupie ypaBHEHUS IEPBOTO MOPSIKA.

[Tpumeps! 3ama4, TPUBOMAMIMX K JU(PQPEpeHIMATBHBIM YPaBHEHHSM.
Huddepenuunansuoe ypaBHeHuss 1-ro mopsiaka: oOmiee M YacTHOE
pemenue (uHTerpan), 3azaya Komm, ¢GOpMynupoBKa — TEOpPEMBI
CYIIECTBOBAaHMsI WM  CAWHCTBEHHOCTH  DEUICHUS  ypaBHEHUS
y'= f(X,y). Juddepenunanpupie ypaBHeHHs |-ro mopsaka ¢

pa3fesomUMUc TiepeMeHHbIMH. JIuHeliHble muddepeHnnaIbHbIe
ypaBHeHus 1-r0 nopsiika ¥ ypaBHeHus bepHysum.

[Moppaznen 5.2. [luddepennuanbubie ypaBHEHHUSI BTOPOTO MOPSIKA.
Huddepenunanbapie ypaBHEHHsT 2-TO TOpsAKa: oO0mee W YacTHOE
pemenne (mHTerpan), 3amada Komm, ¢GOpMyIHpOBKa — TEOPEMBI
CyLIECTBOBaHUS M €AMHCTBEHHOCTH  PpELIEHHs]  ypaBHEHHS
y'= f(X,y,Y"). Hduddepennmansusie ypaBHEHHs 2-TO TOPSIKa,
JIOIyCKAIOIIHe MOHIKeHHE mopsijka. JInHeiinsie qupdepeHnnanpaee| g 4 6
ypaBHEHUS 2-TO MOPSAIKA: CTPYKTypa 0OIIETo PEemIeHUs OTHOPOTHOTO 1
HEOJHOPOJAHOTO YpaBHEHUU. JIuneitnpie OJTHOPOJIHBIE
mudpdepeHnnanbHble  YpaBHEHUS 2-TO TOpsSAKa C TOCTOSSHHBIMU
kodpdurmentamu.  XapakTepucTuueckoe ypaBHeHue. JluHelHbIe
muddepeHnraibHble  YpaBHEHHUS 2-TO TOpsAAKa C MOCTOSHHBIMH
K03 dULIMEeHTaMU U ClIelHaIbHON MPaBOi YacCThIO.

Pazgen 6. Psaabl. 4 8 12

[Tonpasznen 6.1. YnucmoBble psbl.
Cxomumocth psima. Ilpusnakm Janambepa w Komm. WHTerpanbHbri| 2 4 6
IPU3HAK CXOJMMOCTH.

[Tonpaznen 6.2. dyHKkMOHANIbHBIC psiibl. CTENEHHBIE PSIBI.
[ToToueuHas, paBHOMEpHAst U HOpMaJIbHAasi CXOJIUMOCTH, CBSA3b MEKIY
Humu. [IpusHak Beliepuitpacca paBHOMEpHO# cxoauMocTu. [Ipu3Haku
AoGens u [Iupuxie. HenpepsiBHOCTD, mudpepeHnnpyemMocTs 1 2 4 6
UHTErpUPYEMOCTb CyMMBI (DYHKIIMOHANBHOTO psifa. CTereHHbIe PSAbL.
Teopema Kommn-Anamapa. Pagnyc 1 uHTEpBaiI CXOJUMOCTH
creneHHoro psaa. Teopema Abers.

Bcero 40 56 65,5

4.2.2. OuHo-3a04yHasi popMa 00y4YeHUs

KonTakTHas
Paznenbl, mompasiennbl TUCIUILTAHBI paboTa Cp
I13

Pa3znea 1. Beenenue B anajms. 2 2 20
[Toppaznen 1.1. MHoxecTBa U QYyHKIIHH.
Omneparuun  Hajg MHOXecTBaMH. (OCHOBHBIE YHCIOBBIE MHOXECTBA. 1 1 10
OyHkuuu ogHONW mepeMeHHOW. OCHOBHBIE dIIEMEHTAapHbIE (PYHKIIUU,
ux rpapuku. CioxHas QyHKLUS.
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[Monpazgen 1.2. [Ipeaesnsl 1 HENPEPHIBHOCT.

IlocnenoBaTenpHOCTH, NPEACI  YHUCIOBOM  IOCIECHOBATEIBHOCTH.
Teopems! o0 npenenax. IIpuszHaku cymectsoBanus npenenos. [lepssiii u
BTOpOI 3aMeydaTeNIbHBIA Tpeaensl. beckoHeuHO Masble U OeCKOHEUHO
OoybIIie BEIMYMHBI, CBSA3b Mexay HUMH. CpaBHeHHE OECKOHEYHO
MaJIbIX BEJMYMH. PackpeiThe HeolpezaesneHHOCTeH. HenpepsIBHOCTH
¢bynkuuii. Toukn paspeiBa. Kimaccudukanms Touex paspoiBa.

Paznen 2. JIupdepenuuaibHoe ucYHCIeHHe (YHKUMHA OIHOIO
MepeMEHHOr 0.

[Toppaznen 2.1. IlponsBoanas.

[IpousBogHasd: onpeAcieHue, MEXAHUYECKHUM W TE€OMETPUYECKUI
CMBICI. YpaBHEHHME KacaTelbHON K KpuBoil. JluddepeHunpyemoctsb
(GyHKIMM, cBsI3b HENMPepBIBHOCTH ¢ nuddepeniupyemoctrio. ObpaTHas
¢byukuus u ee auddepeHurponBanue. TalOnuiia OCHOBHBIX NMpaBUI U
dopmyn auddepenuupoBanus. I[Ipon3BojHBIE BBICIIUX MOPSJIKOB.
Huddepenunan QyHKIMM, €ro TNPUMEHEHHE B MNPUOIMKEHHBIX
BBIYHCIICHUSIX.

[Tonpazgen 2.2. UccnenoBanue GyHKITHI.

JlocTaTouHble TPU3HAKA MOHOTOHHOCTH (DYHKIHH. DKCTPEMYyMBI
GbyHKIMM, HEOOXOAMMOE W JIOCTATOYHBIE YCIOBHS. DKOHOMHYECKHE
MpuIoKeHus. BeimykiocTs kpuBo#, Touku neperudba. Heobxonumoe u
JIOCTaTOYHBIE  yCIOBUS. ACHMNOTOTHI  KPUBOW. OKOHOMHYECKHE
MIPUJIOKEHUSI B TEOPUHU DUPMBI.

Paspnen 3. UnTerpasibHoe ucHucIeHHe (PYHKIUIA OHOH
nepeMeHHOM.

[Tonpasnen 3.1. HeonpeaeneHHbI HHTErpal.

Omnpenenenue nepBooOpa3zHoi. Teopema 0 OECKOHEUHOM MHOYKECTBE
nepBooOpa3HbIX Uil AaHHOW (yHKuuu. [loHsATHE HeompeaereHHOro
WHTerpania. Tabiuia OCHOBHBIX HHTErpasioB. OCHOBHBIC CBOWCTBA
HEOTPEJeIECHHOTO HHTerpaia. MHTerpupoBaHue MeTOJaMU 3aMEHbI
MEepeMEHHOW W 1o dYacTsaM. PamuoHanpHBIE JpodM ©  HX
WHTErPUPOBAHUE.

[Tonpaznen 3.2. OnpeneseHHbINA UHTErpal.

[TonsiTue omnpeneneHHOro UHTErpaiga, OCHOBHbIE CBOMCTBa. Teopema o
cpeagneM. Ilmomane  kpuBosMHEHHOW  Tpanenuu. [lpousBoaHas
ONPEJECIICHHOTO HHTErpajla MO MEPEMEHHOMY BEpXHEMY IMpejeiny.
®opmyna  Hprorona-JleiiOHuma.  Beruucienwe — onpeneneHHOro
MHTErpajla MEeToJaMU  3aMEHbl TEPEeMEHHOW W 1O  4YacTsAM.
HecoO6cTBennbie nHTErpasbl. [IpuaokeHus onpeneIeHHOTo HHTerpaia:
ioaab GUrypsl B J€KapTOBBIX KOOPIMHATAX, 00BEM Tella BpalleHHUs,
JUIMHA JYTU TUIOCKON KPHUBOM.

Paznen 4. ®yHKIIMH HECKOJIbKHUX NEePeMEHHbIX.

ITonpasnen 4.1. Onpenenenue GpyHKIUN HECKOIBKUX IIEPEMEHHBIX.
Ob6nacte onpeneneHus U rpaduk GyHKIMU OBYX MepeMeHHbIX. JIuHUM
U TOBEPXHOCTH YpOBHs. YacTHble Mpou3BojaHbIE U AupdepeHnans.
[TonHoe mpupaimieHre W noiHbIN AuddepeHnan, ero NpuMeHEHHe.
IIpousBoaHas ClOXKHOM (YHKIMM, NPOU3BOJHAS HESBHO 3aJaHHON
¢GyHKIMU. YpaBHEHHE KacaTelbHON IJIOCKOCTH K TOBEPXHOCTH.
IIpousBonHas mo HampasiieHuto. ['pagueHt. YacTHble ITPOM3BOJHBIE
BBICIIUX MOPSIIKOB.

1 10
3 20
2 10
1 10
3 24
2 12
1 12
3 25,5
2 14
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[Monpasnen 4.2. DxcTpeMyMbl GYHKIUHU IBYX IEPEMEHHBIX.
Onpenenenue dSKcTpeMymMa (YHKIUU HECKOJIBKUX TEPEMEHHBIX.
VYcHoBHBIE SKCTPEMYMBI; HauOOJbIIEE W HAUMEHbIIEE 3HAYCHUs

¢yukuuun  Z = f(X,Y)B 3aMKHYTOH OrpaHMYEHHOW  OOJIACTH.

OKOHOMHYECKHE NTPUIIOKEHHUS.

11,5

Paznea S. Indpdepenunanbupie ypaBHeHHs.

20

[onpaznmen 5.1. Iuddepenunanbupie ypaBHEHUS IEPBOTO MOPSIKA.
[Tpumeps! 3ama4, TpUBOMAMIMX K JU(PQEepeHINATHHBIM YPaBHEHHSIM.
Huddepenunansaoe ypaBHeHusi 1-ro mopsiaka: oOmiee W YacTHOE
pemenne (uHTerpan), 3amada Komm, ¢GOpMynHpoBKa — TEOPEMBI
CYIIECTBOBAaHMSI W  EIWHCTBEHHOCTH  pCUICHHUS  ypPaBHEHUS
y'= f(X,y). Juddepenunanbusie ypaBHeHHs |-ro mopsaka ¢
pa3feNsIomUMUc TiepeMeHHbIMH. JIuHeliHble mudQepeHnraIbHbIe
ypaBHeHUs 1-T0 nopsiika ¥ ypaBHeHHUs bepHysuim.

10

IToppaznen 5.2. [luddepennuanbubie ypaBHEHU BTOPOTO HOPSIKA.
Huddepenunanbable ypaBHEHUS 2-TO TOpsiiKa: OOIIee M YacTHOE
pemienue (uHTerpai), 3agada Komm, QopmynupoBka — TeopeMsl
CYIIECTBOBAaHWS W  €IWHCTBEHHOCTH  DEUICHUS  ypaBHEHUS
y'= f(X,y,Y"). Huddepenumansuple ypaBHEHHs 2-TO IIOPSIKa,
JOTIyCKAIOIMe MOHWKeHUe nopsaka. Jluneinsle nuddepeHnnanbHble
YpaBHEHHSI 2-TO TOPSIKA: CTPYKTYpa OOIIEro PemeHns 0THOPOTHOTO U
HEOJHOPOJAHOTO YpaBHEHUU. JIuneitnbie OJTHOPOJTHBIE
maddepeHnnanbHble  YpaBHEHHUS 2-TO TOpsIKa C IOCTOSTHHBIMHU
koddurmentamu.  XapakrepucTuueckoe ypaBHeHue. JInMHEiHBIC
muddepeHInanbHble  ypaBHEHUS 2-TO  MOpsAAKA € IMOCTOSTHHBIMH
K03 uImeHTaMu 1 CrielMaIbHON TPABOM YaCThIO.

10

Pa3znen 6. Panpbl.

20

[Tonpaznen 6.1. YUnucnoBbie psb.
Cxomumocth psipa. [lpusnaku JlamambGepa m Komu. WMHTErpanbHbIN
MPHU3HAK CXOJUMOCTH.

10

[Tonpaznen 6.2. dyHkuyoHanbHbIE psifbl. CTENIEHHbBIC PAJIBIL.
[ToToueunas, paBHOMepHasi U HOpMajbHasi CXOAUMOCTH, CBSI3b MEXKIY
Humu. [Ipusnak BeitepmTpacca paBHoMepHOU cxoaumocTu. [Ipu3zHaku
AGens u [upuxme. HenpepeiBHOCTh, muddepeHnnpyemMocTs U
HUHTErpPUPYEMOCTh CyMMbl (DYHKIIMOHANBHOTO psga. CTEeHHbIE PsIb.
Teopema Komm-Angamapa. Paauyc u  WHTEpBAI  CXOJUMOCTHU
CTeNeHHOoro psjaa. Teopema AGens.

10

Bcero

16

16

129,5

4.3. Ilepeyenb TeM M y4eOHO-METOAUYECKOr0 oOecnevyeHus
padoThI 00yUYarOIIUXCSH

IJISE CAMOCTOSITeJILHOM

O0BeM, u
No . Y4eOHO-MeToANuECcKOe dbopma oOyueHus
Tema camocToaTenbHON PabOTHI
n/m obecneueHue OYHas OYHO-
3a04Has
ITogpasnen 1.1. MHoxkecTBAa M PYHKIIUH. 4 10
1. | [Ipenmer MaTteMaTtuieckoro | Bricmias MaTeMaTHKa IS 4 10
aHaJlu3a M €ro pojib B 3a7adaxX | 9KOHOMHUCTOB: y4eOHUK IS
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HKOHOMHUYECKOTO COJIEPXKAHMS. | CTYJCHTOB BY30B, OOyYaromIUXCS
o SKOHOMUYECKUM
cneuuansHocTsM / [H. . Kpemep
[u np.]; mox pen. H. I11. Kpemepa -
M.: IOuwnTH, 2010 - 480 c.
Moapa3snen 1.2. Ilpenenbl 1 HENPEPHIBHOCTD. 4 10
2. | Teopembl 0  HempepbIBHBIX | Bricmias MaTeMaTHKa IE: 4 10
GyHKIUAX Ha OTpe3Ke. | 3KOHOMUCTOB: y4eOHUK L
HenpeppIBHOCTh 371€MEHTApHBIX | CTYAEHTOB BY30B, OO0YyYaroIIUXCs
GyHKIUH. o SKOHOMUYECKUM
cnenuanpHocTsM / [H. . Kpemep
[u np.]; mox pen. H. I11. Kpemepa -
M.: IOnwnTH, 2010 - 480 c.
IMoapaszaen 2.1. [IpousBoaHas. 6 10
3. | Ilpumenenne mpomsBoguoit B | boOpuk I'. U. Bricmias MmaTematnka 6 10
SKOHOMMUYECKUX JUI SKOHOMUCTOB: COOpPHHK 3ajay
HCCTIEIOBAHUSX: [anexTponHBIT pecypc]: YueOHoe
[IpousBojcTBeHHble  (QYHKIMU. | Tocodue: YuebHoe nocodue / I'. U.
OyHkuuu  cmpoca, BbeIpyukd, | boopuk, P. K. I'punuesuutoc, B. 1.
HA3JIEPKEK, npuOsLUTH. | MaTBees, b. M. Pynpik;
OnactuyHOCTh  QyHKIMHU, ee | Poccuiickuii SKOHOMHUYECKHI
SKOHOMHUYECKHI CMBICI. yHuBepcuteT uM. [.B. [linexanosa -
Mockaa: 000 "Hayuno-
n3narensckui nentp MHOPA-M",
2024 - 539 c. [DU] [OBC 3nannym]|
URL:
https://znanium.ru/catalog/documen
t?id=446809
IMoapasnen 2.2. UcciienoBanue pyHKIMIA. 6 10
4, | UccnenoBanue TUHAMUKHA 6 10
MOJTHOM BBIPYUYKH B | Bricmias MaTeMaTHhKa JUTSt
3aBUCHUMOCTU OT 3JIACTUYHOCTH | IKOHOMHUCTOB: y4eOHUK L
crpoca. HccnenoBanue | CTYIEHTOB BY30B, OOYYaroIIUXCS
OUHAMHUKU (QYHKIUI, AWHAMUKA | IO SKOHOMUYECKHM
(GyHKIMM TOJHBIX, CpeaHuX, | cnenuanbHocTsaM / [H. 1. Kpemep
MpeeIbHbIX u3aepxkek. | [u ap.]; mon pen. H. L. Kpemepa -
YcenoBusa noctkenusa | M.: FOautu, 2010 - 480 c.
MaKCUMAaJIbHOM MPUOBLIH.
IMoapa3snen 3.1. HeonpeneneHHbI HHTErpaJl. 4 12
bo6puk I'. U. Beicuras maTeMaTuka
JUIE SKOHOMHUCTOB: COOpPHHK 3aaad
[snexTpoHHBIA pecypc]: YuebHoe
nocobue: Yue6Hoe nocobdue / I'. U.
HNHurerpuposanue Bbo6puk, P. K. I'punuesuuroc, B. U.
TpUrOHOMeTpHUuYeckux (yHKIuil | MarBees, b. M. Pynpik;
5. | mpu momomu yHUBepcanbHOU | Poccuiickuii YKOHOMMYECKUI 4 12
TPUTOHOMETPUYECKON yHuBepcuteT uM. [.B. Ilinexanosa -
MOACTaHOBKH. Mockaa: 000 "HayuHo-
n3narensckuii neHtp MHOPA-M",
2024 - 539 c. [DU] [OBC 3nannym]|
URL:
https://znanium.ru/catalog/documen



https://znanium.ru/catalog/document?id=446809
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t?1d=446809

Bricmas MaTeMaTHKa Inie:
SKOHOMHUCTOB: y4eOHUK TUISL
CTYJICHTOB BY30B, OOyYarolIUXcs
o IKOHOMUYECKUM
cnenuanpHocTsM / [H. . Kpemep
[u np.]; mox pen. H. I1I. Kpemepa -
M.: IOnwnTH, 2010 - 480 c.

Ilon

pa3aen 3.2. OnpeneneHHbI MHTErpaJl.

5,5

12

[Ipumenenne
HWHTETpajia

OIIPCACIICHHOI'O

B

muddepeHnmanun
Hacenenus. Kpusas Jlopenca u
koapurment JHkunm.

OIICHKE
JI0X0I0B

Bricmas MaTeMaTHKa TS
3KOHOMHUCTOB: YUeOHHK TUTSL
CTYJICHTOB BY30B, OOyYarOIIUXCs
o SKOHOMHUYECKUM
cnenuansHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. I1I. Kpemepa -
M.: IOnwnTH, 2010 - 480 c.

5,5

12

Moapasnen 4.1. Onpenesienue GQyHKIMU HECKOJIbKUX MepPeMeHHBbIX.

14

[Ipumepst
byHKIIIN

HUCIIOJIB30BaHUA

HECKOJBKHUX

NEPEMEHHBIX B OKOHOMUKE.

Bricmas MaTeMaTHKa TS
3KOHOMHUCTOB: y4eOHUK TUTS
CTYJICHTOB BY30B, OOyYarOIIHUXCs
o SKOHOMHUYECKUM
cneruansHocTsM / [H. . Kpemep
[u np.]; mox pen. H. II. Kpemepa -
M.: FOuwnTH, 2010 - 480 c.

11

Ilon

aznes 4.2. JkcrpeMymbl GYHKIUM ABYX NlepeMeHHbIX.

115

[Ipenen ¢GyHKIUMU HECKOIBKUX
nepemenHbixX. [Ipenen gynkuun
10 HAINpPaBJICHHUIO.

bo6puk I'. U. Beicias maTemaTtuka
JUIE SKOHOMHUCTOB: COOpPHHK 3aaay
[anexTponHBIl pecypc]: YueOHoe
nocobue: Yue6Hoe nocobue / I'. U.
bo6puk, P. K. I'punnesuuroc, B. U.
MartBees, b. M. Pynpik;
Poccutickuii SKOHOMHYECKHUI
ynuBepcuteT um. ['.B. Ilnexanona -
Mockaa: 000 "Hayuno-
m3parenbckuil nentp MHOPA-M",
2024 - 539 c. [DU] [DOBC 3nanuym]|
URL:
https://znanium.ru/catalog/documen
t?id=446809

Bricmias MaTeMaTHKa IS
9KOHOMHCTOB: y4eOHUK IS
CTYIEHTOB BY30B, OOyYaromuxcs
o SKOHOMUYECKIM
cneuuanbHocTsaM / [H. . Kpemep
[n mp.]; mox pen. H. 1. Kpemepa -
M.: IOnwnTh, 2010 - 480 c.

11,5

Ilon

aznped 5.1. lndpepenunajibHbie

YPAaBHEHHSI IEPBOr0 MOPAAKA.

10

Cuctembl nugdepeHInanTbHbIX
ypaBHeHuil. Hopmanbsnas ¢opma
cucteMbl. OTbICKaHHE pEIIEHUS
CHCTEMBl METOJIOM CBEJCHHS K

Bricmas MaTE€MaTHKa JJIA
OKOHOMMUCTOB!: y‘{e6HI/IK JJIA
CTYACHTOB BY30B, 06y11afoumxc;1
1o OKOHOMHWYECCKHUM

10
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onHoMy muddepennuansHomy | cienuansHoctsaMm / [H. 1. Kpemep
YpaBHEHHUIO. [u np.]; mox pen. H. I11. Kpemepa -
M.: IOnwnTH, 2010 - 480 c.
IHoapasnen 5.2. luddepennnanbHbie ypaBHeHHs BTOPOr0 MOPSAIKA. 6 10
Bricmas MaTeMaTHKa Inie:
SKOHOMHUCTOB: eOHUK TUTSt
Juddepentmansisie ypasHeHis CTYJCHTOB By303,yq06yqafom1/1xcs1
n-ro MOpsJIKA.
10. JIHddepeHIHATbHbIC ypaBHEHS o SKOHOMUYECKUM 6 10
cnenuansHocTsM / [H. . Kpemep
B SKOHOMHUKE.
[u np.]; mox pen. H. 1. Kpemepa -
M.: IOnwnTH, 2010 - 480 c.
IMoapa3snen 6.1. YuciaoBbie psabl. 6 10
bo6puk I'. U. Beiciias matemaTuka
JUI SKOHOMUCTOB: COOpPHHK 3ajad
[anexTponHBIl pecypc]: YueOHoe
nocobue: YuebHoe nocodue / I'. U.
bo6puk, P. K. I'punuesuutoc, B. 1.
MartBees, b. M. Pynpik;
Poccutickuii SKOHOMHUYECKHI
Teopema Pumana u mnonsartue | yausepcuret um. I'.B. Ilnexanosa -
YCIOBHO cxopsmierocss psaa. | Mocksa: 000 "HayuHno-
[IpousBenenune YUCJOBBIX | M3narensckuii nentp MHOPA-M",
11. | psnos, COrJIaCOBaHHOE ¢ | 2024 - 539 c. [DU] [OBC 3nanuym] 6 10
npousBeieHreM dacTHeIX cymm. | URL:
Teopema o  mpowmsseaenuu | https://znanium.ru/catalog/documen
a0COJTIOTHO CXOAAIIUXCs psaaoB. | 1?i1d=446809
Bricmias MaTeMaTHKa IS
SKOHOMHCTOB: y4eOHUK s
CTYIEHTOB BY30B, OOy4aronuxcs
o SKOHOMUYECKIM
cnenuansHocTsM / [H. L. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnutu, 2010 - 480 c.
IMoapa3znea 6.2. DyHKknuoHaIbHbIE psijibl. CTeneHHble PSAIbI. 8 10
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CBoiiCTBa CYMMBI CTEMEHHOTO

Bo6puk I'. U. Beicmas maTemaTrka
JUIST KOHOMHUCTOB: COOpPHHK 3aaa4
[anexTponHBI pecype]: YueOHOe
nocobue: Yue6Hoe nocodme / I'. U.
Bo6puk, P. K. I'punuesuuroc, B. U.
MartBees, b. M. Pynpik;
Poccuiickuii SKOHOMMUYECKHI
yHusepcuteT uM. ['.B. Ilinexanosa -

pana (HEnpEepBIBHOCTH, Mockga: 000 "Hayurio-
H;I;;gﬂé)ge;doc;;m“) " usnarensckuit neHtp MHOPA-M",
12, | AM@OCpeHIMpPY ' 2024 - 539 ¢. [OU] [DBC 3nannym] | 8 10
OyHKIMM ~ aHATUTUYECCKHEC B URL:
TouKe M pan  TeHA0PA. |y nanium. ru/catalog/documen
OmnpezeneHne  9IEMEHTAPHBIX | .. 4=446809
(YHKIMI CTENEHHBIMU psAaM teld=
i ' Beicmas MaTeMaTHKa JU1sL
SKOHOMHCTOB: Y4EOHUK JUTSL
CTYJICHTOB BY30B, OOyYarolIUXcs
o YKOHOMHYECKHM
cneruanpHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. II. Kpemepa -
M.: IOnwnTH, 2010 - 480 ¢
Bceero 65,5 129,5

5. ®oH/1 OLIEHOYHBIX CPEACTB /151 MPOBeIeHUs] MPOMEKYTOYHOM aTTeCTANNH

5.1. Dtanbl GopMHUPOBAHUS KOMIIETEH M

Nuauxkarop
IMoapa3aes AUCHUNINHBI Komnerenuus AOCTUKEHUS
KOMIIEeTEeHIIUH
[Mompaszzmen 1.1. MuokecTBa U QyHKIUH. 31
Onepanu  Haxg MHOXecTBaMU. (OCHOBHBIE YHCIIOBBIE
MHOKecTBa. DyHKIMU OHOW  mepeMeHHON. OCHOBHBIE OIIK-2 y3
aneMeHTapuble  (GyHKIUM, wux Tpaduku. CroxHas 03
byHKIIHS.
[Tonpasnen 1.2. [Ipenenbl U HENPEPHIBHOCTD. 31
[TocnenoBarenbHOCTH, npenen YHCIIOBOM
noclienoBarenbHOCTU. TeopeMbl o mnpexaenax. [Ipusnaku
cymectBoBaHusi  npenenoB.  IlepBelii  u BTOpOH v3
3aMeyvaTeNbHbIN  Opeaenbl. beckoHedHo  Manble | OIIK-2
0ECKOHEYHO OOJIBIINE BEIMYUHBI, CBA3b MEXIYy HHUMH.
CpaBHeHne O€CKOHEYHO MalbIX BeNUYMH. PackpeiTue H3
HeonpenenenHocred. HempepsiBHOCTh QyHKuui. Touku
paspsiBa. Knaccudukaius Touek pa3pbipa.
[Tonpaznen 2.1. [IponsBoaHasi. 31
[TpousBoHas: oTpeJieNieHue, MEXaHUYECKUH u
T€OMETPUYECKUN CMBICI. YpaBHEHHE KacaTelbHOW K
kpuBoi.  [luddepenuupyemocts  QyHKIMHA,  CBA3b V3
HenpepeiBHOCTH ¢ auddepeniupyemoctoro. OOpaTHas OIIK-2
¢bynkuus u ee quddepenurposanue. Tabnua oCHOBHBIX
npaBua U ¢dopmyn auddepenupoBanus. IlpousBoaHble H3
BbICIIUX mOpsakoB. [uddepenuman ¢yHkuum, ero
MIPUMEHEHHE B TPUOIMKEHHBIX BHIUMCICHHUSIX.
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[Moapaznen 2.2. UccnenoBanue QyHKITHIA.

JlocTarouHble  NPU3HAKA  MOHOTOHHOCTH  (DYHKIHH.
OKCcTpeMyMbl (PYHKIMH, HEOOXOAMMOE H JOCTATOYHBIC
yCIOBUS. OKOHOMMYECKHE NPUJIOKEHUSA. BBIMyKiIocTh
KpUBOH, Touku nepernda. Heo6xommmoe u nocratroyHble
YCIOBHSL. AcCUMIITOTEI KPUBOH. OKOHOMHYECKHE
MIPUIIOKEHHS B TEOPUU (DHPMBL

OIIK-2

31

v3

H3

[Tonpaznen 3.1. HeonpeneneHnublit HHTErpal.

Ompenenenue nepBooOpasHoii. Teopema 0 OECKOHEYHOM
MHO>KECTBE IE€pBOOOPA3HBIX Uil JAaHHOM (YHKIMH.
[lonsiTne  HeompeAeneHHOTO  WHTErpama.  Tabiuma
OCHOBHBIX MHTETPAJIOB. OcHoOBHBIE CBOWCTBA
HEOTIPEIEIIEHHOTO WHTETpaa. WuTerpupoBanue
METOJaMH  3aMEHBl [EPEeMEHHOH W 10  YacTsM.
ParmonanbHbIe 1poOu ¥ X UHTETPUPOBAHUE.

OIIK-2

31

v3

H3

[Toppaznen 3.2. OnpeneneHHbl HHTErpaJl.

[TonsiTHE ONpeneIeHHOro NHTErpaga, OCHOBHbIE CBOMCTBA.
Teopema o cpenneM. Ilnomaab  KpUBOJIMHEHHOU
Tpaneuuu. [Ipou3BoaHas omnpeneneHHOro HMHTErpajia Io
IIepEMEHHOMY BepxHemy mnpeneny. Popmyna HerooToHa-
Jleitbauma. Berumcnenue ompenereHHOTO  HMHTETpaia
MeToaaMun 3aMEHBbI nepeMeHHoﬁ n 110 qacCTsM.
HecobcTBennbie WHTETPAJILIL. [Ipunoxenns
OTpENEeNIEHHOr0  MHTErpaja: Iulomans  GUrypsl B
JIeKapTOBBIX KOOpJIMHATaX, 00BbEM Teja BpalleHUs, JUIMHA
JIYTH TJIOCKOW KPHUBOM.

OIIK-2

31

v3

H3

[Mogpaznen 4.1. OmnpeneneHue GYHKIUA HECKOJIbKHX
MePEMEHHBIX.

OGmacte omnpeneneHuss W Tpaduk (GYHKIUA JABYX
MepeMeHHbIX. JIMHUM U MOBEPXHOCTH YpOBHs. HacTHbIE
npou3BoHbIe U Auddepenimansl. [loHoe npupamenne u
nosHelil quddepenunan, ero npumeHenue. [Ipousoanas
CIIOXHOW (YHKUMHU, TMPOU3BOAHAS HESBHO 3aJaHHOU
¢byHKIMM.  YpaBHEHHE  KacaTelbHOM  IUIOCKOCTH K
noBepxHocTu. [Ipon3BoanHas no HanpasieHuto. ['paaueHt.
YacTHble IPOU3BOAHBIE BHICHINX MOPSIKOB.

OIIK-2

31

v3

H3

[Mogpazgen  4.2.  DkcTtpemyMmbl — (YHKIIMH  JBYX
MIEPEMEHHBIX.

Omnpenenenne  skcTtpemMyma  (DYHKIHMH — HECKOJIBKHX
MEPEeMEHHBIX. YCIOBHBIE SKCTPEMYMbBI, HauOoIbllee U
HauMeHbliee  3Havenus  Qymkuum  Z = f(X,y)B

SaMKHYTOﬁ OFpaHquHHOﬁ oOnacTd. DKOHOMUYECKHE
IIPUIIOKCHUSL.

OIIK-2

31

V3

H3

IMonpasznen 5.1. IuddepeHunanbHble ypaBHEHUS IEPBOTO
MOPSAIKA.

[Tpumeps! 3amay, OpUBOIAMIMX K JUddepeHnanbHbIM
ypaBHeHusM. JluddepenunansHoe  ypaBHeHus 1-ro
nopsifika: odliee U YaCTHOE pelleHue (MHTerpai), 3ajgadya
Komm, ¢opmynupoBka  TEOpeMbl CYyLIECTBOBAHUS U
eIMHCTBEHHOCTH pemiennst ypaBuenus Y'= f(X,y).

OIIK-2

31

V3
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Huddepenuunanbupie  ypaBHeHHs 1-To  mopsaka  C
pa3AeIIAOMUMUCS [IEPEMEHHBIMU. JInnelinbie
middepeHnnanbHple  ypaBHEHUs  1-ro mopsaka
ypaBHeHus1 bepHymun.

H3

Moapaznen 5.2. luddepennmanbupie ypaBHEHHSI BTOPOTO
HOpSIIKa.

Huddepennunanbupie ypaBHEHUsT 2-TO MOpsKa: odiiee U
yacTHOe  pemieHue  (uHTerpan),  3amada  Komm,
bopmynrpoBKa TEOpPEMBbl  CYNICCTBOBAHUS U
eIMHCTBEHHOCTH pemenus ypasuenms Y'= f(X,y,y').

JuddepeHnnanpapie  ypaBHEHUS 2-10 nopsi/Ka,
JONYCKAoIIMe  NOHWXKEHWEe  nopsaka.  JIuHeiHble
muddepeHnranbHble YpaBHEHUsI 2-TO TOPSAIKA: CTPYKTypa
o0lIero pemeHuss OJHOPOJHOIO U HEOJHOPOJHOTO
ypaBHeHUH. JIuHeliHble 0AHOpOIHbIE N depeHITnanbHbIe
ypaBHEHUS 2-ro MopsiJIKa C MOCTOSIHHBIMU
kodpurmentamu.  XapakTepUCTUUECKOE  ypaBHEHHE.
JIuneiinsle nuddepeHuanbHbIe YpaBHEHHS 2-T0 MOopsiaKa
C TMOCTOSIHHBIMM KO3(p(UIHMEHTAaMH U  CleuuaibHOU
IIPaBOM YacThIO.

31

OIIK-2

v3

H3

[Moppaznen 6.1. YucnoBble psbl.
Cxomumocth psana. Ilpusnakm J[lamamGepa u Komm.
WHTerpanbHblii MPU3HAK CXOAUMOCTH.

31

OIlIK-2

Y3

H3

[Tonpaznen 6.2. @DyHKuUOHAIbHBIE psAbl. CTENEHHBIE
;01158

[loToueunas, paBHOMepHasi U HOpMajbHasi CXOJWMOCTH,
CcBs3b  Mexnay  Humu. Ilpuznak  BelepmTpacca
paBHOMepHO# cxoaumocTtu. [Ipu3naku Adens u Jupuxie.
HemnpepsiBHOCTS, nuddepeHInpyemMocTh u
UHTETpUPYEMOCTh  CyMMbl  (YHKIIMOHAJIBHOTO  psija.
Crenennble psabl. Teopema Komm-Anamapa. Paguyc u
WHTEPBAJI CXOAMMOCTH CTEIIEHHOTo psna. Teopema Abens.

31

OIIK-2

v3

H3

5.2.1. lllkajapl oNeHUBAHNS JOCTUKEHUS KOMIIETEHIIMA

Bun onenkn Onesku

AxameMuueckas

OLCHKaA II0 4-x HEYIOBJICTBOPUTCIIBHO | YAOBJIICTBOPUTCIIEHO XOopouio

OaJUILHOM IIIKAJIE

OTJINYHO

Bunsl onneHok

Onenku

AxaneMuyeckas OllCHKa [0 2-X
OannpHOU mIKane (3ader)

He 3aureno

3auyTeHo

5.2.2. Kputrepuu oueHUBAHUS JOCTHXKEHUS KOMIIETEHIIUI
Kpurepun onieHKH Ha 9K3aMeHe

Onenka, ypoBeHb
JOCTHOKEHUS

Onucanue KpUTEpUEB
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KOMIETEHIINHN

OTIMYHO, BRICOKHIA

OOyuaromuiicsi Mokasaji MOJHbIE M TIYyOOKHE 3HAHUS MPOrPaMMHOTO
Marcepuaia, JOrM4HO M apryMmCHTHPOBAHO OTBCTUJI HAa BCC BOIIPOCHI
9K3aMEHAIIMOHHOTO Omiera, a Takke Ha JONOJIHUTEIbHBIE BOIIPOCHI,
CIIOCOOEH CaMOCTOSTEILHO pemaTh CJIOKHBIC 3a1a4M JUCHUTIIIMHBI

Xopo1o, MpOABUHYTHIN

OOyuaromuiics TBEpAO 3HAET MPOrPaMMHBINA MaTepHuall, [PaMOTHO €ro
U3jaraer, He JOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
JOCTATOYHO ITOJIHO OTBETHJI HA BOIPOCHI 9K3aMEHAI[OHHOTO OMJIeTa U
JONOJHUTEIbHBIE BOMPOCH], CIIOCOOEH CAMOCTOSATENBHO pEIIaTh
CTaHJAPTHBIE 33/1a41 JUCUUTUINHBI

OOyyaromuiics TMOKa3aJl 3HAaHUE TOJBKO OCHOB IPOTPaMMHOIO
MaTepualla, YCBOWJI €ro IOBEPXHOCTHO, HO HE JOIMYCKal TPyOBIX

VY 10BNETBOPUTENBHO, | OIIMOOK WM HETOYHOCTEW, TpeOyeT HaBOAAIIUMX BOIPOCOB JUIf
TTOPOTOBBII MPaBWJILHOTO OTBETA, HE OTBETHWJI Ha JIOTOJIHUTEIbHBIE BOMPOCHI,
croco0eH pemaTh CTaHIAPTHBIC 3aa4d JAUCIUIUIMHBI C TOMOIIBIO
TIpenoaBaTest
HeynosnerBopurensHo, | OOyyaromuiics He 3HA€T OCHOB MPOTPAMMHOTO MaTepuaa, 10MyCcKaeT
KOMIIETEHIIUS HE rpyObie OmMMOKHN B OTBETE, HE CMIOCOOCH pelIaTh CTaHAAPTHBIE 3a1a9n
OCBOCHA JTUCITUTITMHBI J1aXKe C TIOMOIIBIO MPEToAaBaTes

Kpurtepum oieHKH TeCTOB

OueHka, ypoBEHb
OCTHIKEHUSI
KOMIIETEHIINI

Onncanne KpUTEpUEB

OTIM4YHO, BRICOKHI

ConeprxaHne NpaBUIBHBIX OTBETOB B TecTe HEe MeHee 90%

Xoporo,
MPOJBUHYTHIN

ConeprxaHue NpaBUIBHBIX OTBETOB B TeCTE HE MeHee 75%

Y 10BIIETBOPUTEBHO,
MOPOTOBBII

ConeprxaHue NpaBUIBHBIX OTBETOB B TecTe HEe MeHee 50%

HeynosnerBopurensHo,
KOMIIETEHIIUS HE
OCBOEHA

ConeprxaHue NpaBUIbHBIX OTBETOB B TecTe MeHee 50%

KpuTepuu oleHKH YCTHOTO Onpoca

OueHka, ypoBEHb
JOCTHKECHHS
KOMIIETEHIINH

Ornucanue KkpuTepuen

3a4TeHO, BHICOKHIA

O6yanOHlHﬁCﬂ ACMOHCTPUPYCT YBEPCHHOC 3HAHUC MAaTCpUalld, YCTKO
BBIPAXKACT CBOKO TOYY 3pCHUSA II0 pacCMATpUBACMOMY BOIIPOCY,
IIPUBOJAA COOTBETCTBYIOIINC IIPUMCPBI

3auTeHo,
MIPOJABHUHYTBIN

O6yanOHlHﬁ0ﬂ ACMOHCTPUPYET YBCPCHHOC 3HAHHWC MaTCpuajla, HO
AOITYCKACT OTHCJIbHBIC IIOTPCINHOCTHU B OTBECTC

3auTeHo, MOPOTOBBIH

OOyyaromuiics 1eMOHCTPUPYET CYIIECTBEHHbIE MPOOETbl B 3HAHHIX
MaTepuana, JOMyCKaeT OITMOKH B OTBETaxX

He 3auteno,
KOMIIETEHITUS HE
OCBOCHA

OOyuaromuiics AEMOHCTPUpPYET HE3HAHHWE MaTrepuaia, IO0IMyCKaeT
rpyOble OIIMOKH B OTBETAX

Kpurtepun onenkn pemenus 3agaq
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Onenka, ypoBeHb
OCTHKEHUSI
KOMIETEHIINI

Onucanue KpUuTepUeB

3auTeHo, BEICOKHUI

OOyuaromuiicss yBEpEHHO 3HACT METOAWKY U aJITOPUTM DPELICHUs
3a/1a4uM, He J0ITyCKaeT OMIMOOK MpYU €€ BHIIOJIHEHUH.

3aureHo,
IIPOABUHYTHIN

OOyyaromuiics B LIE€JIOM 3HA€T METOJUKY M QJITOPUTM pELICHUS
3a/1auM, HE JOIMYCKaeT IPyObIX OMIMOOK MPHU €€ BHIMOJHEHUU.

3auTeHo, MOPOTOBBI

OOyyaromuiics B LIE€JIOM 3HA€T METOJUKY M QJITOPUTM pPELICHUS
3a/1auu, JOMYCKAaeT OIMMOOK TPH €€ BBIMIOJHEHHH, HO CIOCOOEH
UCTIPaBUTh WX MTPHU NOMOIIH IPENOAaBATEIS.

He 3auteno,
KOMIICTCHIIUS HE
OCBOCHA

OOyyaromuiics He 3HAaeT METOAMKY U aJlFOPUTM pEIIEHHUs 3a7ayu,
JOTyCKaeT IpyOble OIIMOKKM MpU €€ BBHIINOJHEHHHM, HE CHocoOeH
WCIPABUTh UX MPH MOMOIIX MPENOIaBaTeIIsl.

Kpurepnii perieHnsi KOHTPOJIbHON PadoThI

5.3. MartepuaJibl 1J151 OLEHKH I0CTUKEHUs] KOMIeTeHH i

5.3.1.1. Bonpochl K 3K3aMeHy

No Conepxanmne Komnerenmus | UJAK
1. | Bo3pacranue u yObiBaHHE PYHKLIUU. OIIK-2 31
VY3
2. | MuamMyM wu MakcuMyM GyHKOUM (HEoOXoaumoe | OIIK-2 31
JOCTAaTOYHBIE YCIIOBHS CYIIECTBOBAHHS IKCTPEMYyMa). v3
3. | BeimykimocTs 1 BOTHYTOCTh KpHBOH. TOUkM miepernoa. OIIK-2 31
VY3
4, O6mwmii mraH wucciaeAoBaHUs QYHKIUA € IENbIO OIIK-2 31
MocTpoeHus rpaduka. V3
5. | IlepBooOpasnas, ompeaeneHue, TeopeMa O CTPYKType OIIK-2 31
MepBOOOPA3HBIX.
6. CBoiicTBa  HEONpENEJICHHBIX  HWHTErpayioB.  Tabmuia OIIK-2 31
OCHOBHBIX HHTETPAJIOB.
7. | UaTerpupoBanne METOJAOM 3aMEHBI IEPEMEHHOW WIH OIIK-2 31
CIoCcOo0OM ITOCTAaHOBKH. V3
8. | UHTerpupoBanue 10 4acTAM B  HEONPEICICHHOM OIIK-2 31
HUHTErpalie. v3
9. | UnrerpupoBanue GYHKIUNA, COJEpXKAIMMX KBaIPATHBINA OIIK-2 31
Tpex4IeH BUa: [—5———— o V3
ax” +bx+c
10. | MuTerpupoBanue NpaBUIbHBIX PAMOHATIBHBIX IPOOEH. OIIK-2 31
Y3
11. | PaznokeHue panMOHANIBHON JApoOM Ha MPOCTEHIIIHE. OIIK-2 31
Merto HeomnpeaeaeHHbIX KO3 (DULIHEHTOB. V3
12. | NHTerpainsl oT uppalMoHaIbHBIX (PYHKINH. OIIK-2 31
Vv3
13. | UnTerpupoBanue HEKOTOPBIX KJIaCCOB OIIK-2 31
TPUTOHOMETPUUYECKUX (PYHKIUH. V3
14. | OmpenenenHslit  uHTerpan.  HuwkHsAs W BepxHss OIIK-2 31
UHTETpaJIbHbIE CYMMBbI, UX CBOMCTBA. V3
15. | Ompenenenrie U reOMETPUYECKUN CMBICT OIpPEAEIEHHOTO OIIK-2 31
UHTerpaja.
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16. | CpoiicTBa ompeeieHHOTO uHTerpaia, popmyna HeroroHa- OIIK-2 31
JleiiGHu1IA.
17. | IlpunokeHuss ONPENEIEHHOTO HWHTErpaja (BBIUYMCIICHUE OIIK-2 31
TUTIOIIA/H, PabOThI, 00HEMOB TEJ BPAILICHHS). V3
18. | 3ameHa TmepeMEHHOW B OMNPEACICHHOM HHTErpale. OIIK-2 31
WuTerpupoBanue 1o 4acTsM B ONPEICIIEHHOM HHTETpaie. v3
19. | HecoOcTBennble nHTerpaisl. TeopeMbl 0 HECOOCTBEHHBIX OIIK-2 31
HHTErpaiax. V3
20. | [Monsatue nuddepeHInaTIPHOTO ypaBHEHUS, OCHOBHBIE OIIK-2
OIPEICIICHUS. 31
21. | Teopema CymecTBOBaHUS M EIUHCTBEHHOCTH PEIICHHS OIIK-2 31
mud. ypaBHeHus. 1-ro nopsaka. 3agada Komm.
22. | luddepennmanbubie  ypaBHEHHS TI€PBOTO TOpPSIKA C OIIK-2 31
pasaensromuMucs NepeEMEHHBIMU. V3
23. | Omnoponmubie  muddepeHIHaIbHBIE  ypaBHEHUS  1-TO OIIK-2 31
MOPSIIIKA. V3
24. | Jluneitaple muddepeHnnaIbHbIe YypaBHEHHS | -TO MopsiKa. OIIK-2 31
VY3
25. | Iuddepennmansabpie ypaBHEHUS 2-TO MOPSIKA, OCHOBHBIE OIIK-2 31
noHsATHA. 3aaada Komm. v3
26. | Unrterpupyemslie Tumbl auddepeHnnanbHbIX ypaBHEHHH 2- OIIK-2 31
ro MopsaKa. v3
27. | Iuddepennmanpupie  ypaBHEHUS  2-TO  TOpsAKAa  C OIIK-2 31
MMOCTOSTHHBIMH KO3 PHUITUSHTAMH. V3
28. | XapakTepuCTHYECKOE ypaBHECHHUE. OIIK-2 31
VY3
29. | Heognoponueie nuddepeHnnanbaple  ypaBHEHUS 2-TO OIIK-2 31
MOPsIZIKa € TOCTOSIHHBIMU KO3 duurentamu. Haxoxnenue
YaCTHOTO PELIeHUs AJIs pa3InYHbIX cTaHAapTHBIX [1Y. Y3
30. | [lonsTHe PyHKIMHK HECKOJBKHUX MEPEMEHHBIX, €€ 00JIacTh OIIK-2 31
onpeneneHus, rpapuka.
31. | YactHble MIPOM3BOTHBIC byHKIIUN HECKOJIBKUX OIIK-2 31
MEPEMEHHBIX. v3
32. | OkcTpemMyM (PYHKITMU ABYX HE3aBUCUMBIX ITEPEMEHHBIX. OIIK-2 31
VY3
33. | UncnoBble psiJibl, OCHOBHBIE ONPEICIICHHUS. OIIK-2 31
V3
34. | [lpuzHaku cpaBHEHHUS DSJOB C  TOJOKUTEIbHBIMU OIlIK-2 31
yiieHamu, npusHaku Jlanambepa u Komm. V3
35. | Paznoxenue snemeHTapHbIX QPyHKIUN B psia MakiopeHa. OIIK-2 31
V3
36. | Crenennsle psnbl. Paapr Teitnopa u MakiopeHa. OIIK-2 31
V3
37. | Pa3noxeHue sneMeHTapHbIX QyHKIMIA B psii MakiopeHa. OIIK-2 31
V3
38. | HTerpupoBaHue ¢ IOMOIIbIO CTENEHHBIX PSJIOB. OIIK-2 31
V3

5.3.1.2. 3aga4n K 3K3aMeHY
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Ne Conepxanue Komunerenuus NAK
x° = 2xa/x +1 OIIK-2 H3
1. —— dx
Haiitu HeonpeneneHHbIN HHTETpa X
2 3 5 .[xe’xz dx OIIK-2 H3
Haiitu HeonpeieIeHHBINH MHTETpal
3. . . J‘Xz In xdx OIIK-2 H3
HaiiTu HeonpeneIeHHbIN HHTETpal
4, y y _[cos 2 xdx OIIK-2 H3
Haiitu HeonpeieIeHHBINH HHTETPal
x*—2x* +x-3 OIIK-2 H3
o. 5 dx
HaiiT HeompeieeHHbINH HHTErPaT X5 —2x-3
i J% dx OIlK-2 H3
BBIUHCIINTE onpe/ieneHnblil maTerpan VX + 2
7/2 OIlK-2 H3
7 [ cos xIn(sin x)dx
BEBIMHCINTD ONpeieIeHHbI uaTerpan */®
3 Havitn IJI0Ia b KPUBOJIMHEHHOU Tpamnennw, OI1IK-2 H3
" | orpaHHYeHHOH JAHHBIMU TMHHUSAMH x=Lx=4x =4
=k OIlK-2 H3
9- I T
BrruucianTts HecoOCTBEHHBINM HHTETpaT ! XVX
2 dx OIlK-2 H3
10. | -
Brrunciants HecoOCTBEHHBIN MHTETPAN °© 4-x
Haiitu obmee perieHue (oOmrmit WHTETPa) OIIK-2 H3
11. | muddepeHnmanTbHOTO yYpaBHEHUS
x(y=Ddx —(x+1)ydy =0
12. | Haiit obmee perieHue (oOmrmit WHTETPa) OIIK-2 H3
muddepeHIaTbHOTO YPaBHEHUS y=xy =X
13. | Haiitu obmee perieHue (oOmmit HUHTETPa) OIIK-2 H3
muddepeHIaaTbHOTO YPaBHEHUS y'—=y-2y=0
14, | HaiiTu yacTHOE pEIICHHE, YIOBJICTBOPSIONIEE TaHHBIM OIIK-2 H3
L} — 2 —
HavanbHEIM yemomsim Y Y~ X y(0)=0
15. | HaiiTu dacTHOe pelieHue, YIOBJIETBOPSIONIEE JaHHBIM OIIK-2 H3
HaYaJIbHBIM YCIOBHAM y'+4y =sin x , y(0)=0,y'(0)=1
16. | Pemutsb cucremy auddepeHnnaibHbIX YpaBHEHHM OIIK-2 H3
X'=X+2y
y'=2x-y
17. | lns Kaxmoro psga BBIIKMCATh TMEpPBbIE 5 YICHOB OIIK-2 H3

pasnoxenus. Haiitu npenen obuiero unena psajga a,, .
® n+l
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18.

HccenenoBate psll Ha CXOAUMOCTb, NPUMEHSsS IPU3HAKU
CpaBHEHMs. YKa3aTb OOWMH uileH psga, ¢ KOTOPBIM
CpaBHHUBACTCA I[aHHbII\/JI pAA.

© n+5
> —
n=ln< -2

OIIK-2

H3

19.

I/ICCHCILOBaTI) pAabl HA CXOOAUMOCTDB, IMPUMCHSASA ITPHU3HAKU
Hanam6epa u Komn.

oo 9N

2 5

n=ln

OIIK-2

H3

20.

HccnenoBate  psimpl  Ha  CXOAMMOCTb,  IPUMEHSSA
HMHTETPAJIbHBIN IPU3HAK.

© 1

n=2 n+/Inn

OIIK-2

H3

21.

HccnenoBath psiel Ha CXOOUMOCTB. B ciydae ecnu psin
CXOOAUTCs, IIOKaszarb, ABJIACTCA JHW 23Ta CXOOAUMOCTH
YCIIOBHOM MJIA a0COJTFOTHOM.

© 1n+1
> (_1)n+ —;
n=1 n

OIIK-2

H3

22.

Haiit 06;1acTh CXOAMMOCTH psifIa.
oo yN

n=1n!’

OIIK-2

H3

23.

[Tonb3ysch COOTBETCTBYIOIIMMH  pPsiIaMU, BBIUYUCIHUTH
3HAYEHUS YKa3aHHBIX (PYHKIUH.

sin1° ¢ Tounocreio 0.0001

OIIK-2

H3

24,

BorunicnuTh omnpeneneHHbld MHTErpail ¢ TOYHOCTBIO [0
0.001, pa3moXuB MOABIHTEIPAIBbHYIO (DYHKIHIO B PSI U
3aTeM MMPOUHTErPUPOBAB €r0 MOUICHHO.

1 w2

| cos—dx.

0

OIIK-2

H3

5.3.1.3. Bonpochl k 3a4eTy ¢ OLIEHKOM

«He npeaAyCMOTPCHBID»

5.3.1.4. Bonipocsl Kk 3a4eTy

«He npeycMoTpeHbI»

5.3.1.5. Ilepeyenb TeM KypCOBBIX IPOEKTOB (padoT)
«He npeycMoTpeHbI»

5.3.1.6. Bonipochl K 3amuTe KypcoBOro npoexkra (padorni)
«He npemycMoTpeHbI»
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5.3.2. OneHo4YHbBIe MaTepHaJIbI TEKYLIEr0 KOHTPOJIS
5.3.2.1. Bonpocsl TecTOB

Conepxanue Komnerennus | HJIK

Yucino 2,1 npuHaIeKUT MHOKECTBY. . . OIIK-2 31
B={blbeZ, -2<b<3};
A={alae N, 1<a<10};
C={c|ceR, —3<c<2,6},;
D={d|deQ, d<2}

3navyeHne NoJaHoro auddepeHnrana GyHKIun Z = y/x Tpu OIIK-2 V3
x=2; y=1; dx=0,1; dy=0,2 paBHo...
0,5;

0,05;

0,75;

0,075.

Haubonbiiee n HaumeHblllee 3HaYeHUE PyHKIIUU OIIK-2 V3

1 1
+

1+ x> 1+y?

z= Ha Kpyre paguycoM 1 ¢ eHTpOM B Havaie
KOOpAWHAT PaBHHEI. ..

4; 4/3;

3; 3/4;

2;4/3;

1:2.

dy OIIK-2 v3

2 2
Hpowussomnast 9X u3 ypasuennss * *Y ~ 4x+6y g

paBHa...
(x-2)/(y+1);
(2-x)/(y+3);
4xy;

5x-y.

OyHKIus y = X* — 2X° + 5 Ha unrepsaine (-1, 1): OIIK-2 31

HUMCECT MAKCUMYM V3
HUMCCT MUHUMYM

Oyukius y = x4 — 2X2 + 5 na unrepsaie (-2, 0): OIIK-2 31

HUMCCT MUHUMYM V3
HUMECT MAaKCUMYM

JuddepennuansHoe ypaBHeHue (Sin X + cos t) dt + t cos x OIIK-2 V3
dx= 0 sBistetcst:

ypaBHEHUEM C MOJIHBIM I PepeHIIHATOM
ypaBHEHUEM C Pa3JIesSIOUMK KO3 PUIIMEHTaMK
ypaBHEHHE BTOPOTO TOPSIKA

Oynkimsa y = X — 2X° + 5 na unrepsane (0, -2] OIIK-2 31
MMeeT MUHHUMYM V3
MMEEeT MaKCUMyM

O6nacteio onpenenenus GyHkiuu Z = In (Xy) siBrsiercs OIIK-2 31
MHO>KECTBO:

1 (x,y): xy >0}

(0;1)

[TepemenHas Benmu4rHa y €CTh QYHKIIHS TIEpEMEHHOM OIIK-2 31

BCJIIMYWHEI X, CCJIH ...
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- KOKJIOMY 3HAQUEHUIO X [0 HEKOTOPOMY ITPaBHILY
IOCTABJIEHO B COOTBETCTBUE €IMHCTBEHHOE 3HAUECHUE Y

11.

N-ii yacTUYHOW CYyMMOMH psiJia Ha3bIBAETCA:
-CyMMa IEPBBIX N WICHOB psJia

OIIK-2

31

12.

JuddepennnansHoe ypaBHenue (1+ t) tg x dt — xt dx = 0
SIBJISICTCSI:
- YPaBHEHHUEM C Pa3/ICIISIOINMUCS [ICPEMEHHBIMH

OIIK-2

31

13.

Ob6nacTb onpeaeneHust GyHKIUU Y = 2-X €CTb:
- BCsI YMCIIOBas OCh, T.€. HHTEpBa (-00;+00)

OIIK-2

31

14.

Ecnu { an } — GeckoHEYHO Majast MOCIeI0BaTeAbHOCTh U
{an }*{an } mocienoBaTenbHOCTH
OECKOHEYHO Maias

OIIK-2

31

15.

Heobxonumoe ycnoBue cX0AUMOCTH psiJia COCTOUT B TOM,
97O ...
-TIpeJie 00LIero YjaeHa psiia paBeH HyIo

OIIK-2

31

16.

Oynkuus f (X) Ha3bIBa€TCSA YETHOM, €CIH ...
- T (- x) = f (x) mpu Bcex X U3 00JIACTH OMPEICIICHUS

byHKIIUN

OIIK-2

31

17.

Y = ¢0s (3x - 4). Toraa npousBoHast y’ paBHa:
- 3sin (3x - 4)

OIIK-2

v3

18.

Bo Bcex Toukax HekoToporo untepsaina f' (x) > 0. Torga
(X) Ha 9TOM HHTEpBaJIE
- BO3pacTaeT

OIIK-2

31

19.

Ha wunrepBane [a, b] HenpepbiBHas ¢yHkuusa f (X) umeer
€IMHCTBEHHYIO TOYKY MaKCUMyMa C, a < ¢ < b, 1 HE UMEET
JIPYruX TOYEK 3KcTpeMyMa. Ee HauMeHblee 3HaueHue Ha [a,
b] Oyner:
- 6o f (a), mu6o f(b)

OIIK-2

31

20.

CraruonapHbIMI Toukamu GyHkuun f (x, y) = x° + In3y -

3XIn y sBsIIOTCS:
-(0; Du(d;e)

OIIK-2

v3

21.

Ecmu { ap } — GeckoHEYHO Maiiasi MoClIea0BaTeIbHOCTh U {
bn} ©OeckoHeuHO Majas MOCIEIOBATEIBLHOCTh {an*b, }
[10CJIEI0OBATEILHOCTD
- OECKOHEYHO Majias

OIIK-2

31

22.

HOCJ’IGI[OBaTeJ'IBHOCTB MOKET UMCTh
- TOJIbKO OOWH IIPCACII

OIIK-2

31

23.

Y = sin x. Tor/ia mpousBoaHast y (x) paBHa:
- COS X

OIIK-2

V3

24,

O6nacth 3HaueHuit pynkuu y = f(x) ecTs:
- MHOKECTBO BCEX 3HAYCHUI, MPUHUMACMBIX BEIIMYNHON Y

OIIK-2

31

25.

[TocnenoBarensHOCTD , ipu 1/2 g 1/2 <1 sBnsercs:
- OECKOHEYHO MaIoi

OIIK-2

V3

26.

Jinbdepenmansroe ypasrenue (tx° + sin t) dt + (t° x +
cosx) dx= 0 sieasiercs:
- ypaBHEHHEM C MOJHBIM quddepeHmanom

OIIK-2

31

217.

[Monuoe npupamienue Gyskmu z = f (X, y) B Touke Pg (X0,
y0) paBHO:
- f(Xo + DX, yo + Dy) — f (X0, Yo)

OIIK-2

31

28.

Ecnu npenen o6iero wieHa psiia He paBeH HYIIO, TO PSII:
1. Pacxomurcs,

OIIK-2

31
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2. Cxoaurcs,
3. 3HaKouepeyroImuiics;
4. 'apMOHUYECKUH.

29. | Y = cos x. Torma npoussogHas y= (x) paBHa: OIIK-2 v3
- sin X

30. | Bo Bcex Toukax nekotoporo unTepBana f' (x) < 0. Torma f OIIK-2 31
(X) Ha 3TOM MHTEpBAae
- HE BO3pacTaer

31. | Obnacte  3HaueHudd  ¢yHkuum y = [x|  ecTs: OIIK-2 31
- uatepsad (0, +oo)

32. | Mexay ToOYKaMH Ha YHCIOBOW OCH M JICHCTBUTCIILHBIMU OIIK-2 31
YHCIIaMH YCTaHOBJICHO COOTBETCTBHE
- B3aMMHO OJIHO3HAYHOE

33. | Boipaenue dz = (y + 2x + 3y°) dx + (x + 6xy) dy sBmstercs: OIIK-2 31
- IOJIHBIM AuddepeHimaiom

34. | TlpousBoaHOM QyHKIMH Y =X OymeT: OIIK-2 v3
-X (Inx +1)

35. | Iudbdepenrmansroe ypasuenue xt dx + (X° + 3) costdt = 0 OIIK-2 31
SIBIISICTCS:
- YpaBHEHHEM C Pa3JIeISIONIMMHUCS TIEPEMEHHBIMU

36. | Ha wHrepBane [a, b] uenpepbiBHas ¢yakmus f (X) OIIK-2 31
Bo3pactaer. Torma ee Haubosblliee 3HauYeHHE OyJeT:
- T(b)

37. | UucmoBass och — 93TO TmpsiMas, Ha KOTOPOH OIIK-2 31
- BBIOpAaHO HAYajo OTCYETa, YCTAHOBJICHHI HAIIPABICHHE U
eIMHUIIA U3MEPCHUS JITUHBI

38. | ®ynkiua f (X) Ha3pIBaeTCsl  HEYETHOM, €CiH OIIK-2 31
-f (- X) = — f (xX) npu Bcex X U3 0OJACTH OMPEACICHUS
byHKIIAN

39. _ (o OIIK-2 V3
ITpousBoaHas GyHKIUH f(x)=Tcos(vx-9) paBHa

40. 9x+5 OIIK-2 V3

S =

ITpousBoaHas QYHKIUH x—10 papna

41. st dyHKIMN yzxzs_4 TOYKa Xg=2 SIBJISCTCS. OIIK-2 y3
1. Toukoi HENPEPHIBHOCTH;
2. Toukoli ycTpaHUMOTIO pa3phIBa;
3. Toukoii pa3psiBa IepBOro poja (CKavka);
4. Toukoii pa3psiBa BTOPOTO poja (0eCKOHEUHOTO).

42. _ gbx OIIK-2 V3
[IpousBoaHas GyHKIUH f (x) =2 paBHa
a 5% 6. 6x5°7 4 5% s r 5%6Ins

43. A2 - OIIK-2 V3
I'paguent pynxun f =4x" + Y= 9 paBeH
a (Bx, 2, ¥)
6 (8x, v. 2)
B, Bx+9v+9z
r 8xvz+9

44, e’ f OIIK-2 V3
CMenaHHas MPOU3BOHAS OXCY nna
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- 2 .
Fav— f=smx-—-06x"y pasia

a 0 6. —12x g, Cosx—1Zxy r, Cosx

45.

Haiitu npousBoanyto Gynkmun y = 2°° @9
— y' =2 " n2.4sin 4x;
— y'=-2° " n2.4sin 4x;
— y' =2 " n2.sin 4x;

— y' =2 "9 1n2.4cos4x.

OIIK-2

31

46.

[Tycts p — mena (B ThIC. py0d.), a  — 00BeM mpoaax (B THIC.
mT.). Cpenu creAyromux 3aBUCUMOCTEH HAWTH JIMHEHHYIO
yOBIBarOIy10 (hYHKIIMIO CIIPOCa.

— 0 =18-5p;

~ g=-7-10p;

-~ g=p’-3p;

p=y/q + 16.

OIIK-2

31

47.

OyHKIMS TOJNHBIX 3aTpaT B 3aBHCHMOCTH OT OObeMa
BBITTYCKaeMOW POAYKIINY 33JlaHa COOTHOIIEHUEM

y = X -3%% +40, Torua, (GYHKIIMSA CpeIHHUX 3aTpar
BBITJISTUT. ...

10
— L2 3y 45
x x

- y' =3x% —6x;
— yx = x* — 3x3 + 40x;
- y=0.

OIIK-2

v3

48.

f=2x"+yz-12

I'pagueHT QyHKIUH ~ paBeH

a (4x, z. v)
6. (4x, v, 2)
B. dx+12y+12-

Avy= 117
r dxyz+12

OIIK-2

31

V3

49,

OO6mmmM pemenreM nudQepeHInaIbHOTO
ypasteng .~ 1737 +60y =0
q Cie tCe”

6. Cie” +C;sin(12x)

B. C,cos(5x)+C,sin(12x)

r Cie +Ce”

ABIACTCA

OIIK-2

31

V3

50.

4
[(6x+¢e" )dx
OnpeneneHHblil UHTErpan —4 paBeH
2.0 g e-e 5 6+e r. 2¢

OIIK-2

V3

51.

Kakoe BbICKa3bIBaHHE HEBEPHO OTHOCUTEIIBHO KacaTelbHOU
K rpaduky QyHKIUN?

1. KacarenbHast kacaeTcs rpaduka GyHKIUU B OJJHON TOUKE.
2. HanpaBneHue kacaTenbHOM COBMAgaeT ¢ HalpaBICHUEM

OIIK-2

V3
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HOpMaJIH
3. 3HaueHue NPOU3BOAHON B TOUKE PABHO YIIIOBOMY

KO3 PHUIMEHTY KacaTelbHOH K rpaduKy QyHKIUU

4. Yepes TOUKY KacaHUSI HE MOTYT MPOXOIUTH HECKOJIBKO
KacaTeJIbHBIX M0J1 PA3HBIMH yTIIaMHU.

52. 2 3y OIIK-2 V3
[
Heco6cBennsrii uarerpan X pasen
a.l 6% 09 13
53. 5 i OIIK-2 v3
[ 2xe” dx
OripeieieHHbIN HHTErpa; ~- paBeH
a0 52 40 2
o4. 121 OIIK-2 V3
[ dx
HecoGcTBenHbIH HETErpa ° 24/x pasen 1
a.” 6.0 B. 21
55. | IIpumepoM HeorpaHMUEHHOU MMOCIIEIOBATEILHOCTH SBIISETCS OIIK-2 31
MOCIIEIOBATEIHLHOCTD
1 2-12_—
q —L2-L2-L.. 6. LLLL...
g SinlsinZ.sm3.smd... . 12.1.3.14..
56. | [IpuMepoM cXonsIIeics MOCIIEOBATEILHOCTA — SBIISETCS OIlK-2 31
MOCIIEIOBATEIHLHOCTD
9 11 A
a 2-4.6.8.10.... 6. L-LL-L.. g 0.10.2.0.3....
111
L——.—...
r. 234
57. | [IpumepoM OTrpaHMYEHHOHN MOCIEAOBATEIBHOCTH SIBIISETCS OIIK-2 31
MOCJIEIOBATEIHLHOCTD
aq L2.3.4... 6. cosl.cos2.cos3.cosd....
2 —1 =2 -3 ¢
g 0-L0.2.0.3.. . —1-2-3.-4..
58. | [Ipumepom  OECKOHEUHO MaJIOM  TOCJIEIOBATEIHPHOCTH OIIK-2 31
SIBJISIETCSA MIOCIIEI0BATEIHLHOCTD
2 / 2 — — —
a 1.2.3.4.5... 6. 3-2-1.0-L... s L-L1-L..
111
L—.—.—..
r. 234
59. | [louemy muddepenuman GyHKIUA MOXKHO UCHOIH30BaTH B OIIK-2 31
MPUOIMKEHHBIX BBIYUCICHHX?
1. Auddepenunan Bceraa CTpEMUTCS K HYIIIO;
2. Paznuunble ¢opmbl 3anucu auddepeHnuana 03HayaoT
OJTHO U TOXE;
3. Huddepennuan obnagaer CcBOWCTBAMHU, aHATIOTUYHBIMU
CBOMCTBaM MPOU3BOJHOM;
4. Yem MeHbllIe NPHUPALICHUE HE3aBUCHUMON IEPEMEHHOM,
TeM OOJIBIIYIO JIOJII0 THpUpalieHUs (YHKIMHM COCTaBISET
g depeHiman.
60. | [IpumepomM OrpaHHYEHHOW MOCIIEIOBATEIBHOCTH SIBISETCS OIIK-2 31

IIOCJICA0OBATCIIbHOCTD
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2.4.6.8.10.... 6. 2 2:2.7 2. 0,1,0.2.0.3....

B
r. —L=2-3.-4..

a

61.

Oyukmust y = X° — 9x* + 24x —18 na otpeske [3;5]
HMEET:

— Touky min;

— Touky max;

— Touxky paspsiBa 1 pona;

— Touky paspsiBa BTOPOTo poJa.

OIIK-2

31

62.

[Ipumepom OeckoHEUHO OOJBIION IMOCIEAOBATEIHLHOCTH
ABIIIETCS MIOCIIEN0BATEIbHOCTD
0,3.0.4,0,5.0.... 6. L-L1-L.. -1-2-3.-4...

111
1 — e

r 27374

a

OIIK-2

31

63.

n-1

3HaKOUepeIyIOIHICS P i (-1)

n=1

1. AGCOIIOTHO CXOIUTCH;
2. YCIIOBHO CXOJHTCS;

3. AOGCOJIIOTHO PacXOJUTCS;
4. YCI0BHO pacXoauTCsl.

OIIK-2

31

64.

. x?-2x-3
lim ——==~

X—> o 2 —
Ipenen pasen x* -1
12 |

a. 7 6.1 . 32 r. &

OIIK-2

v3

65.

lim
— T

penen
a. 1 6. € B. ? r. 0

[.\‘—0—9 "

X
x } paBeH

OIIK-2

v3

66.

-

m xe "
[Ipenen === paBeH
a. ’ 6.~ B0 r. —7

OIIK-2

V3

67.

Ecnu npenen o61ero wieHa psiia He paBeH HYIIO, TO Psij
- pacxoaurcs

OIIK-2

31

68.

Omnpeenure IPaBUIBHOE COOTBETCTBUE, OOIIMM pEIIEHUEM
g depeHnnaibHOro0 ypaBHEHUS

1.y"-3y'-4y=0;

2. y'"+4y'+4y =0,

3. y"+9y=0; saBusercs:

A: y(x) = e *(C, +C,X);

B: y(x)=Ce *+C,e";

B: y(x) =C,cos3x + C,sin 3x;

I': y(x) =C, cos3x —C, sin 3x.

OIIK-2

V3

69.

z = X+ 3y’ - 6x +5y. DKCTpeMyMOM 5TO# (yHKIHH
Oyzer....

OIIK-2

V3

70.

[Ipenen nocrosiHHOI BennunHbl C paBeH......

OIIK-2

31

71.

Pesynprar  yactHoro auddepenuumpoBanus  QyHKUHU

OIIK-2

31
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HECKOJIbKUX MEPEMEHHBIX HE 3aBUCHT OT--------- ,ECIIH BCE
MIPOU3BO/IHBIE, BXO/ISIINE B BEIYUCICHUS HETIPEPHIBHBI

- NnTepBana ¢pyHnkuumy,

- [lopsinka muddepeHmpoBanus;

- Tuna npou3BogHOM.

72.

z=2x*—xy+3y’—2x—11y + 5. CranuonapHoii
TOYKOM 3TOU PyHKIUH OyJeT. ...

- (-1,2);

- (3-2);

- (-1;-2);

- (1,;2).

OIIK-2

31

73.

Oobuee pemenue 1Y conepxut

- OJHy WM HECKOJIBKO MPOU3BOJIBHBIX KOHCTAHT

- HaGop KkpuBbIX NpoXOAAIIMX 4Yepe3 3apaHee 3aJaHHYIo
TOUYKY

- JIeWCTBUTENIbHYIO KOHCTAHTY

OIIK-2

31

74.

Ecnu nBe muddepenunpyemble (QyHKIUU OTIMYAIOTCA Ha
MIOCTOSIHHOE CJ1araemMoe, To

- X TPOU3BOHbBIE PABHbI

- UX MPOU3BOJHBIEC PA3IMYAIOTCA HA PAa3HOCTb MOCTOSIHHBIX
cllaraeMbIX

-clieflyeT NpPUMEHUTh mpaBwio auddepeHnnpoBaHus
CII0OXKHOU (DYHKITUHI

OIIK-2

31

75.

[Touemy muddepennman GyHKIHE MOXKHO HCIOJB30BATh B

MPUOJIMKEHHBIX BBIYHUCIICHUAX?

— nuddepennuran Bceraa sBiIsieTCs IEIbIM YUCIIOM;

— paznmuunbie GopMbl 3anucu audQepeHnrana 03Ha4arT
OJIHO U TOXKE,

— nmuddenmuan obragaer CBOWCTBAMHU, aHAJOTHUIHBIMH
CBOMCTBaM MPOU3BOHOM;

— YeM MEHbBIIE MpHUpPAIICHHE HE3aBUCUMOUN IEepEeMEHHOM,
TeM OOJIBIIYIO JIOJIFO TMPUpAIIeHUs (GYHKIIUHA COCTABIISCT
muddepennmran

OIIK-2

31

76.

Hudbdepenuupyemas GyHKIHUS MOXKET UMETh SKCTPEMYM B
TEX TOYKaX, e

- MPOU3BO/IHAS HE CYIIECTBYET;

- POU3BO/IHAS PaBHA HYIIIO;

- MPOU3BOJIHASL PaBHA HYIIIO WK HE CYIIECTBYET;

- IPOU3BOJIHAS] MCHBIIIC HYJISL.

OIIK-2

31

77.

Ecnu npenen OTHOIIEHUST TPOU3BOJHBIX IMPEACTABIAET
co0oli HeonpeaeaEHHOCTh, TO MOYKHO

- IpuMeHuTh pu3Hak Kouw,

- IpUMEHUTH pu3Hak J[anambepa;

- IpUMEHUTH popmyny JleitbHuna,

- IPUMEHUTH Npaswiio Jlonurans.

OIIK-2

31

78.

Yto u3 HIXe HpI/IBeI[éHHOFO HC ABJIACTCA BUAOM aCHMIITOT:
- BEpTUKAJIbHLBIC,

- TOPU30HTAJIbHEBIC,

- KacaTelbHbIC,

- HAKJIOHHBIC.

OIIK-2

31

79.

Kakoe BEBICKa3bIBaHUE HCBCPHO OTHOCHUTCIILHO KacaTeJIbHOM

OIIK-2

31
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K rpaduky QyHKIIA?

- KacaTenpHas Kacaercs rpaduka QyHKIHM B OJTHOW TOYKE;

- HaIpaBJECHUE KacaTeIbHOI COBIAgaeT C HalpaBICHUEM
HOPMAJIH;

- 3HAUEHHE TMPOU3BOJAHOM B TOYKE PABHO YIJIIOBOMY
Kod(pPHUIMEHTY KacaTelnbHOH K rpaduKy ¢ yHKINH,

- 4yepe3 TOYKY KacaHWs HE MOTYT TPOXOJUTh HECKOJIBKO
KacaTeJIbHBIX 0] Pa3HBIMH YIJIAMH.

80.

Ecnu Bo Bcex Toukax HEKOTOPOTO MHTEpBala S <0 , TO
HEBEPHO:

- KpHBasi BBIIIYKJIa B 3TOM MUHTEPBAJIE;

- TpaMK HAXOUTCS HUXKE JIFOOON KacaTebHOM;

- (pyHKIIMS UMEET MUHUMYM (TIPaBUIIBLHO);

- ACCIEA0BaHbl 3HAKM BTOPOM MPOU3BOIHOM CJIEBA U CIIpaBa
OT KaXJI0W BO3MOYKHOMN TOUYKH.

OIIK-2

31

81.

Uemy paBHa [Sing x)l

OIIK-2

v3

82.

O6mwum pemenreM auddepeHInaIbHOTO YpaBHEHUSI N-TO
MOPsIIKa Ha3bIBACTCS

- pelieHWe, B KOTOPOM IIPOM3BOJBHBIM TIOCTOSTHHBIM
MPHUIAOTCS KOHKPETHBIC YNCIIOBBIC 3HAUCHUS

- pelieHHe, cojepiKaliee N HE3aBHCHUMBIX ITPOM3BOJBHBIX
MOCTOSIHHBIX (TIPaBUIIHHO)

- pelleHHe, BBIPAKEHHOE OTHOCHTENBHO HE3aBHCUMOM
MepEeMEHHO N

- penieHue, NoJy4yeHHOe 6e3 UHTETPUPOBaHUS

OIIK-2

31

83.

JlaHO ypaBHEHME BHIA y'=7x) . YUTo HE OTHOCHUTCA K IIETIU
BBEJCHUS HOBOW (DyHKITH z(z) ?

z{x)=y'

z'(x)=y"

z{x)=y"

z'(x)=F(x)

OIIK-2

31

84.

Pemenunem kakoro ypaBHeHus: OyJaeT (pyHKIIMs, BRIpaKEHHAS

yepes 3HaueHue UHTerpajia OT IPaBoi 4acTu ypaBHEHUS?

o
cos X

y'=x+snx
2y =1Inx dx
[1+ x)dy: 2y dx

OIIK-2

V3

85.

OTHolIeHHEe JBYX OJHOPOIHBIX (YHKIUH OJMHAKOBBIX
CTeIeHel ecTh OAHOPOAHAS (PYHKIIHS

- HYJIEBOM CTEINEHU

- IEPBOM CTENEHU

- BTOPOH CTEINEHU

- CTENICHH Ha OJIHY HU)KE CTeNeHel NCXOAHbBIX GYHKIUN

OIIK-2

31

86.

Kakoe BbICKa3bIBaHHE HE OTpa)kaeT NMPU3HAK yYpaBHEHMS B
MOJIHBIX U depeHnnanax?
- JieBas YacTb YpaBHEHMs IMPEJCTaBISAET COO0H CcymMMmy
YaCcTHBIX JU(epeHInaIon

OIIK-2

31
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- 4YacTHas IpPOU3BOJHASA [0 OJHOM IIEPEMEHHOW OJHOIO
CJIaraeMoro Y 4acTHas IIPOU3BOJHAS 110 IPYTOU IEPEMEHHON
Apyroro CJIaraeMoro paBHBI
- ofmee peumieHMEe B HESIBHOM BHJE OIpPEIENIIeTCS
ypaBHenueM F(X, y) = C

- BBIPAKEHHUE, 3aBUCALIEE OT Yy, BXOAMUT TOJBKO B JIEBYIO
4acTh, a BBIPAXKEHUE, 3aBUCAIIECE OT X - TOJIBKO B IIPaBYIO
4acTh

87.

Pemenune nuHEHHOTO OAHOPOIHOTO AMQPHEPEHIUATHHOTO
ypaBHEHHsS  BTOPOrO  MOpSAKAa  C  TMOCTOSIHHBIMH
KodppureHTamMu COJIEPKUT TPUTOHOMETPUUECKUE
GbyHKINH, ecIH

- oTnpeAeNNTeNh BpOHCKOTO paBeH HYITIO

- KOPHH XapaKTePUCTUIECKOTO YPaBHEHUSI KOMILJICKCHBIE

- KOPHH XapaKTePHCTUYECKOTO YpaBHEHUS JICHCTBUTEIbHbIC
U pa3TUIHbIC

- KOPHU XapaKTepUCTHYECKOTO YPABHEHUS BEIECTBEHHBIC U
paBHBIC

OIIK-2

31

88.

4K TOKJIECTBA, BO3MOXHOTO npu paBeHCTBE
K03(h(HUILIMEHTOB NPU OJIMHAKOBBIX CTEMEHSAX X, MOIYJYaroT

- KOPHH XapaKTEPUCTUYECKOTO YpaBHEHUS

- pelIeHue 0THOPOTHOTO YPaBHEHUS

- nuddepennmranbHOe ypaBHeHHE O0JIee HU3KOTO MopsiaKa

- CUCTEMY YpaBHEHUH

OIIK-2

31

89.

[Ipu pemennn nuHEHOTO NMU(PEpEeHITNATBHOTO YpaBHEHUS
MIEPBOTO MOPSJIKA HE TPUMEHSETCS

- 3aMeHa MePEMEHHOI

- paszeneHue nepeMeHHbIX

- METOJI HeonpeneaEHHBIX KO PHUIneHToB

- HHTETPUPOBAHUE T10 YACTIM

OIIK-2

31

90.

[TepBbIM 11aTOM pEIICHHS YpaBHEHUS wry=lnz+l]

SIBJISIETCSL:
- MOWIEHHOE JIeJIEHNE YpaBHEHUS Ha X

- mepeHoc Jorapudma B JEBYIO YacTb

- IepeHOC MPAaBOX YacTH B JIEBYIO YacTh
- HaXOJKJIeHHe Jorapudma

OIIK-2

31

91.

1] 1

_ — x
YacTtHOC pEIICHUE YPAaBHCHUS BHIA YR ‘f( :I, rac
InpaBasgd 4YaCTb — MHOI'OYICH nepBoﬁ CTCIICHHU, CJIICAYCT
HCKAaTb B BUAC

= xl[ﬂx+C)

OIIK-2

V3
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92.

f
)
UYemy paBeH Ix T

X

Iio
6

T
X

Iic
-

x4+

OIIK-2 v3

93.

UTto u3 HMXKE MNPUBEAEHHOTO HE OTHOCUTCS K METONy
paznoxeHus?

- HeomnpeAenéHHbIH MHTerpan ajreOpanyeckod CyMMBbl
KOHEYHOIo yucia (QyHKIHUNA paBeH alredpandeckoil cymme
HEONPECNIEHHBIX UHTETPAJIOB 3TUX PYHKLUN

- IOCTOSTHHBI MHOKUTEJb B MOJIBIHTETPAIbHOM BBIPAQXKEHUU
MO>KHO BBIHOCHUTb 32 3HAK HEONpeAeIEHHOTO UHTErpaja

- IPOM3BOJIbHAS TMOCTOSIHHAs B OKOHYATEIbHOM pEIIEHUU
00BeAMHSIET BCE MTPOU3BOJIbHBIE TOCTOSTHHBIE

- HeompenenE€HHbIM HMHTerpaq  oOjaaaer
WHBAPUAHTHOCTH

CBOMCTBOM

OIIK-2 31

94.

UTo U3 HIKE NMPHUBEIEHHOTO OTHOCHUTCS K METOJY 3aMEHBI
IIepEMEHHOMN ?

- TOJBIHTErPaJbHOE BBIPAKCHHE TMPEACTABIACT COOOMU
HE3aBUCHMYIO TEPEMEHHYIO, YMHOXEHHYI0 Ha MHOTOYJICH
OT JTOM TMEPEeMEHHOW, WM Ha TPUTOHOMETPHUUECKYIO
GYHKIHUIO OT ATOM TEPEeMEHHOW WM Ha CTENEHHYIO
GhyHKIHIO (B TOM YKCIIE KOPEHB) OT ATOU MepEMEHHON

- MOJbIHTerpajbHass (PYHKIUS B KOHEYHOM YHCIIE TOYEK
KOHEYHOTO OTpe3Ka MHTEIPUPOBAHMUSI HE CYILECTBYET,
oOparasch B 06CKOHEUYHOCTh

- OTCYTCTBYIOT MHOTOWIEHBI OT IEPEMEHHOH, KOTOpbIe
MOXHO ObLTO OBI TpeoOpa3oBaTh

- DJIEMEHTapHble JpoOH, B YHCIUTENAX KOTOPBIX -
HEKOTOpbIe, TOKa HEU3BECTHBIC YHCIIa

OIIK-2 31

95.

Meton Heomnpenen€HHbIX KO3()(PUIMEHTOB MpUMEHseTCcs,
Korja

- B UUCJIUTENE — TAHT€HC WJIK KOTAHT€HC OJTHOW MEePEeMEHHOMN
- HY’)KHO Pa3JI0XHUTh Ip0oOb Ha MHOKUTEIH

- B UHCJIHTENE — MOKa3aTeNbHast PyHKIUS

- B 3HAMEHaTelle — KOPeHb CYMMBbI KBaJIpaToOB

OIIK-2 31

96.

Omnpenenure NpaBUIBHOE COOTBETCTBHE:

1. ®opmyna nepBoro 3aMeqaTeabHoOro npejaena.
2. ®opMysia BTOPOTO 3aMeYaTeIbHOrO Mpeaea.
3. ®opmyna Herorona-JleitOHuma.

4. ®opMyna UHTETPUPOBAHUS 110 YACTSM.

A lim 202 g,

x=>0 X

B.ju-dv=u-v—jv-du;

OIIK-2 V3
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B. lim [l+£j =e;
X—> 0 X
L. tj) f(x)dx=F(b) - F(a)-

97.

K dpopmyne Herotona-JleiiOHuIIa HE IMEET OTHOIICHUS:

- ompeAcnEHHBIA MHTErpajl HE 3aBUCUT OT TOTO, Kakas
MepBOOOpa3Hasl MOJBIHTEIPATBHON (DYHKIIUHU B35Ta MPH €TO0
BBIYHCIICHUT

- MPU HAXOXKJCHUM CYMMBI WHTETPAIOB CIEAYCT BBOJUTH
TOJILKO OJIHY MTPOU3BOJIbHYIO TOCTOSTHHYIO

- Ha oTpe3ke [a, b] mpupamieHuss BCeX MEPBOOOPA3HBIX
¢ynkun f(x) coBnaaaror

- B TEpBOOOpa3HyI (YHKIMIO TOJCTABISETCS 3HAYEHUE
BEpXHero rnpejena b, nanee - 3HaUCHHE HIKHETO TpeJielia a

OIIK-2 31

98.

izﬁ dx

UYemy paBeH ! ?

82-2
33

g 1
2232
2 3

3 1
Y R R
3 3

4232

OIIK-2 v3

99.

Boruncnute miomans QUrypel, orpaHHYEHHON TIpadukom

byaKIIUN Y = x2 42 , 0cbio Ox, ocbro Oy u nipsimoit x=1
1) 7/3; 3) 23
2) 1/3; 4)  4/3;

OIIK-2 v3

100.

[nomany KpUBOJIMHEHHOW TpaIeliMu pPaBeH

- HeompeAeNnéHHBIM HHTErpall OT (YHKIUU BO3BEACHUA
yuclia B KBaJpar

- ONpeneN€HHbII  WHTErpan;  oOT
HEeNpepbhIBHOM QYHKIIUU

- HECOOCTBEHHBII HHTErpajl OT HEMPEPbIBHOW PyHKIIUN

- HECOOCTBEHHBII HHTETPaJl OT HEOTPAHUYEHHON (DYHKIINH

HEOTPHULIATEIbHOMN

OIIK-2 31

101.

Touku sxcTpeMyMa (QyHKIMU ABYX HEPEMEHHBIX - 3TO:

- TOYKH, B KOTOPBIX I€pPBbI€ YACTHbIE ITPOU3BOJHBIE PABHBI
HYJIIO UM HE CYIIECTBYIOT

- TOYKH, KOTOPbIE HAXOJATCS B BEPXHEH MOJIYIIIIOCKOCTH

- TOYKH, KOTOPbIE HE MOTYT ObITh U300pakeHbI I'paUeCKU
- TOYKH [IEPECEUEHUs C OCIMH KOOPIUHAT

OIIK-2 31

102.

Uro He sIBIISETCS 1IarOM HAXO0XJAEHUS SKCTpeMyMa (YHKIHH
JBYX TIEPEMEHHBIX ?

- HAXOKJEHUE OTPECIIUTEIS

- MIOJICTAHOBKA 3HAYEHUS KPUTUYECKON TOUKH B MCXOIHYIO
(GYHKIHMIO IBYX EPEMEHHBIX

- HAXOKJICHUE aCUMIITOT

OIIK-2 31
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- pellIEeHHUEe CUCTEMBI YPABHEHUN

103. | Uro HE OTHOCUTCS K MOHSATHIO U HAXOXKICHHUIO YCIOBHOTO OIIK-2 31
sKcTpeMmyma?

- MEXIy IHEepEeMEHHBIMH  CYIIECTBYET  HEKOTOpas
B3aMMOCBSI3b

- CBS3b MEXKAY TIIEPEMECHHBIMH 33JaHa ypaBHEHHEM
- CYIIECTBYIOT OTPaHWYEHHUS [UIA KOOPJAMHAT TOYKHU
IKCTpEMyMa

- HY’)KHO HaXOJIUTh KPUTUYECKUE TOUKH

104. | YncnoBoii psi CXOAUTCS, €CIH MPEeIl er0 YaCTUIHBIX OIIK-2 31
CYMM...

- KOHEUeH

- OECKOHEYEH

- HE CYIIIECTBYET

105. | ITpogomkuTe HEOOXOUMOE YCIOBUE CXOIUMOCTH Psijia OIlK-2 31
Ecmu ipenen N-ro 4iieHa pss paBeH HYIIO, TO.................
- He00XOAMMO€ YCIOBHE CXOUMOCTH BBHITIOJTHEHO

- He0OXOAMMO€ YCIIOBHE CXOJAUMOCTH HE BBITIOJTHEHO

106. 1) OIIK-2 V3
Cymma 4mciioBoro psjga »° (Ej paBHa...

n=0
-0,25
-1
-5
-25

107. | Tlpu kakux 3HaYEHUAX P 000OIEHHBII TApMOHUYECKUHN PSI OIIK-2 v3
“ 1

> —— aBuseTcs CXOAIHUMCs?
n=1 N
1) p>1 2) p=1
3) p<l 4) pzl

108. | Jlns ucciaenoBaHusi CXOIUMOCTH YHCIOBOTO psia OIIK-2 31

0 (_ 1) n+1
Y. ———— cieayer IPUMEHMUTb. ..
n=1 n:
- nmpusHak Komm
- npusHak [lanamGepa
- npu3Hak JlelOHua
- IpeJeNbHBIN MPU3HAK CPABHEHHUS

109. | Jlns ucciaenoBaHust CXOUMOCTH YHCIIOBOTO psia OIIK-2 31

© n3+n

> —5 5 CUIC/YeT NIPHMEHHTb. ..
n=1 N~ +2n

- npusHak Kommu
- npu3Hak Jlanambepa

- npu3Hak JleiiOHuma

- TIpeJleNIbHBIN MPU3HAK CPABHEHUS

110. 0 (_1)n+1 OHK'2 Y3

3HaKoYepeAyOIMcs pig », ————
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- a0COJIOTHO CXOIUTCS
- YCIIOBHO CXOJIUTCS
- pacxouTCs
111. o OIIK-2 v3
Pagnyc cXoaMMOCTH CTETIEHHOTO psiia ). —— paBeH...
n=0 4"
-16
-12
-1
-00
112. | Ecimn f (x) = x° —1, TO KOOQOUIHENT a, PasIoKEeHHUs OIIK-2 v3
naHHOM GyHKIMU B pan Teinopa no crenensm (x —1)
paBeH...
-0,25
-1
-5
-25
113. °° OIIK-2 V3
Pamnyc cxoqumocT cTeneHHoro psaa Z a x" pasen 10.
n=1
Toraa uHTEpBAI CXOTUMOCTH UMEET BH ...
-(-10;10)
-(5;5)
-(0;10)
114, | VkaxuTe CXOISAIINECS YHCIOBBIE PSIIbI OIIK-2 V3
1 =z 1
1. 2.
nzﬂ n+5 nzﬂ n+4
=01 =01
3. 4.
; n®+n ; n®+n
115. | Haiitu Touky Mmakcumyma (pyHKIIMH OIIK-2 v3
y:2x?’+3x2 —12x+7
- x=3
- x=5
- x=7
-x=10
116. | HeoOxomumbiM yciioBueM MakcumyMa auddepeHmpyemoit OIIK-2 v3
byukimu Y=f(X) B ToUuke Xo sBISIETCS. ..
1. f ,(Xo) >0
2. T'(xg) =0
3. f'(xg) <0
4. f ,(Xo) = O
117. 2.x3 OIIK-2 VY3
Heonpenenenusiii uarerpan [X°37 dX paseH...
118. q)OpMYJ'Ia ? f (X)dX =F (X)‘QZF (b) - F (a) Ha3bIBACTCA OIIK-2 31
a
dbopmynoii. ..
- Komu-byHsKOBCKOTO
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- Herotona-JleitOuura
- ['aycca
- Kpamepa

119. 5 OIIK-2 V3

Omnpe/ieneHHbIN HHTErpaT | (3X2 + 2)dX pasen...
1

-132

-100

-96

-10

120. | Haiitu wactHylo mpoussognyl Z) B Touke (2; 2) OT OIlK-2 v3
y+3
x3 -3

byHKIMN Z =

'('116)
-5
-(-3)
-0

121. | Kak naseiBaetcs Bipakenue {Z',; Z'y}? OIlK-2 31

- YCIIOBHBIN 3KCTPEMYM

- TpaiueHT

- yacTHBIN auddepenman

- IPOU3BOJIHAA I10 HAIIPABJIEHUIO

122. | Tuausvu ypoBust yskimn z =(X>-2y)® sBisrores ... OIIK-2 31
- IpsIMbIe

- mapaboJIbl
- DIUTUIICH

123. | O6bmum  pemenuemM  auddepeHIInaIbHOTO  YPaBHEHHS OIIK-2 v3
y' = 2X sBiusiercs ...
1) Xx*+7

2) x*+C

3) x+C

4) x*+Cx+7

124, | HaxoxaeHne YacTHBIX pemeHuid auddepeHmanbHbIX OIIK-2 31
ypaBHEHUH MO HAYaIbHBIM YCIOBUSM HA3bIBAETCS pEUICHHE
3a/1auH. ..

- bepnymm

- Jlarpanxa

- Ko

125. | U3 nannbix quddepeHnnanbHbIX ypaBHEHHH YpaBHEHUSIMH OIIK-2 31

bepnynnu ssnstores... 1) dy _ ¥y + Y
dx x x°

dx

3) yd—y+x3:O
dx

4) d—y—3x2+y=




5.3.2.2. Bonpochl JIsl YCTHOTO ONpoca
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No Conepxanue Komnerenuus NJK

1. | MuoxectBa. Onepanuu HaJl MHOKECTBAMU. OIIK-2 31

2. | OrpaHnueHHOCTh MHOXECTBA. TOYHAST BEPXHSS W HUKHSIS OIIK-2 31
rpaHu MHOKecTBa. CBOMCTBO TOYHBIX I'PAHEI.

3. | Teopema o cymecTBOBaHHM TOYHBIX TPaHEH. OIIK-2 31

4. | OTKpbITBIE, 3aMKHYTble  MHOXe€cTBa. KoMMIakTHOCTb OIIK-2 31
MHOXecTBa. OTOOpaKeHue.

5. | IlocnenoBarenbHOCTH. [leliCTBUS HA/T HUMHU. OIIK-2 31

6. | OrpanuyeHHbIC U HEOTPAHHUUYCHHBIE MTOCIIEIOBATEIHHOCTH. OIIK-2 31

7. | BeckoneuHo MaJbie, OECKOHEYHO 00JIBIIIHE OIIK-2 31
oCIeToBaTeIbHOCTH. CBSA3h MEXTy HMH.

8. CBoiicTBa OECKOHEYHO MaJIbIX ITOCJIEI0BATEILHOCTEN. OIIK-2 31

9. | Cxopsmuecst mociea0BaTeIbHOCTH. OIIK-2 31

10. | Teopema O eOUHCTBEHHOCTH TIpelelia  CXOJSIICHCS OIlK-2 31
MOCIIEIOBATEIHHOCTH.

11. | AnreOpanueckas  cymma, IIPOU3BEJICHNE,  YaCTHOE OIIK-2 31
CXOISTITHXCS
IIOCJIEI0BATEIbHOCTEN.

12. | lpenenpHBI IEpEX0 B HEPABEHCTBAX. OIIK-2 31

13. | Teopema 0 Tpex MOCIIEIOBATEILHOCTSIX. OI1K-2 31

14. | MOHOTOHHBIE TTOCIEA0BATEIHLHOCTH. OIIK-2 31

15. | Ywucrno e. OIIK-2 31

16. | Teopema 0 BIOXKEHHBIX MPOMEKYTKAX. OIlK-2 31

17. | Tlonsatue ¢yakuun. CrnocoObl 3amanus. Kmaccudukamms OIIK-2 31
byHKIHH.

18. | Ilpenen ¢yukuum B Touke. [IpaBblid, JEBBIM TpeAEIIbI OIIK-2 31
byHKIMN
(mo T'etine u mo Komm).

19. | Ilpenen ¢ynkuumum Ha OeckoHeuHocTH (1m0 ['efiHe W WO OIIK-2 31
Kommn).

20. | Teopemsl 0 ipeenax GyHKIUH. OIIK-2 31

21. | IlepBbIif 3amMevaTeNbHBIN TTPEACI. OIIK-2 31

22. | Bropoii 3amedaTenbHbIi npene. OIIK-2 31

23. | beckoHeuHo Maible U OECKOHEYHO OOJbIIMe (YHKIUU. OIIK-2 31
CBsi3b MEX/1y HUMH.

24. | CpaBuenue OeckoHeyHO Manbix (QyHkuud. CpaBHeHHE OIIK-2 31
0EeCKOHEYHO OONBIINX (YHKIIHA.

25. | HenpepbIBHOCTH (DyHKIIHH. OIIK-2 31

26. | Touku paspbiBa (PyHKIHH (IIEPBOTO pojia, BTOPOrO poja, OIlIK-2 31
yCTpaHUMBIN pa3pbiB).

27. | Teopema 00 apudmMeTHyecKUX CBOMCTBAX HEMPEPBHIBHBIX OIlIK-2 31
(byHKIHIA.

28. | Teopema 06 yCTOWYMBOCTH 3HAKA HENPEPHIBHON (QYHKIUH. OIIK-2 31

29. | Ilepnas teopema bonbriano-Komm. OIIK-2 31

30. | Bropas teopema bosbriano-Komu. OIIK-2 31

31. | TouHas BepXHss U TOUHAs HWKHSSA TPaHU QYHKIHH. OIIK-2 31

32. | Ilepas teopema Beiiepmtpacca. OIIK-2 31

33. | Bropas teopema Beilepmrpacca. OIIK-2 31

34. | HenpepbIBHOCTD CIOKHOM (DYHKIIUU. OIIK-2 31

35. | HemnpepsiBHOCTH 00paTHON (DYHKITUH. OIIK-2 31
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36. | Ilonstre mpon3BoIHOU. [ 'eOMeTpHUUECKUil CMBICIL. OIIK-2 31

37. | Honstre muddepeHnmpyeMocTy QyHKINH. OIIK-2 31

38. | Teopema o cBsa3u auddepeHIUpPyeMOCTH (GYHKIUU U OIIK-2 31
CYILIECTBOBAHUEM ITPOU3BOJHOM.

39. | Cas3b HenpepbIBHOCTH U AU (HEpEeHITNPYEMOCTH. OIIK-2 31

40. | Huddepennman  ¢ynkuuu.  ['eomeTpudueckuii  cMmbIch OIIK-2 31
g depeHnmana.

41. | JduddepeHnmpoBaHre CyMMBI, pa3HOCTH, IPOHU3BEICHUS H OIIK-2 31
9aCcTHOTO
IBYX pyHKIHIA.

43. | Teopema 0 IPOU3BOTHOW 0OpPATHON (DYHKITHH. OIlK-2 31

45. | InddepeHmpoBaHue CIOKHON QYHKITIH. OIlK-2 31

47. | Ilpou3BoHbIE BBICHIMX OPSIKOB. OIIK-2 31

48. | lnddepeHImanbl BEICIINX TOPSIKOB. OIIK-2 31

49. | Bospacranue u yObIBaHWE (PYHKIIMH B TOYKE (OTpeIeTIeHHe OIIK-2 31
U TEOpeMa).

50. | IlonsTHe MOKamBPHOTO SKCTpeMyMa GyHKInuU. Heobxommmoe OIIK-2 31
YCIIOBHE JIOKAJHHOTO KCTPEMYMA..

51. | Teopema Posis. OIlIK-2 31

52. | Teopema Jlarpanxa. OIIK-2 31

53. | Teopema Kommn. OI1K-2 31

54. | YcmoBusi MOHOTOHHOCTH (DYHKITMM HA WHTEPBAJIE. OI1K-2 31

55. | ®opmyna Teinopa. OIIK-2 31

56. | ®opmyna MakiopeHa. OIlK-2 31

57. | IlepBoe mOCTaTOYHOE YCIOBHUE IKCTPEMYyMA. OIIK-2 31

58. | Bropoe noctatogHoe yCIIOBHE SKCTPEMyMa. OIIK-2 31

59. | Okcrpemym ¢yHKIMU He nuddepeHIupyeMoil B JTaHHON OIIK-2 31
TOUKE.

60. | HanpaBneHue BBIMYKIOCTH W TOYKHA Tiepernba rpaduxa OIIK-2 31
byHKIIAN

61. | HeoOxomumoe ycmoBre TOUYKH Tieperuoa. OIIK-2 31

62. | JloctaTo4yHOe ycI0BHE TOYKH eperuoa. OIIK-2 31

63. | AcuMnOTOTHI rpaduka byHKIIUH (BepTUKaNIbHAS, OIIK-2 31
TOPU30HTANIbHAS, HAKJIIOHHAS)

64. | TIpasuno Jlonurans. PackpeiTie HeonpeaeaeHHOCTH O |, © | OIIK-2 31

0O oo

65. | Ilonarue nepBooOpazHoil. OcHOBHBIE CBOMCTBA.(JIEMMa, OIIK-2 31
Teopema).

66. | [loHaTue HeompeneIeHHOTO HHTerpaa. OIIK-2 31

67. | MeTtoxa 3aMEHBI IEPEMEHHOM. OIIK-2 31

68. | Meroa HHTErpupOBaHUS MO YACTSIM. OIIK-2 31

69. | OcHOBHBIE TUIIBI UHTETPATIOB OEPYIIUXCS [0 YACTSM. OI1K-2 31

70. | Teopema o mpenCTaBIEHUN PAlMOHAIBHOW (QYHKIIUU B BUJE OIIK-2 31
CYMMBI BJIEMEHTapHbIX Jpo0Oell ¢ HeomnpeaeIeHHbIMU
KO3 pULIHEHTaAMHU.

71. | Meroa HeomnpeaeneHHbIX KO PUIIHEHTOB. OIIK-2 31

72. | OCHOBHBIE THIIbI UHTETPAJIOB OT PALIMOHAIBHBIX (QYHKIHI. OIIK-2 31

73. | IloHatue uHTErpaIbHON CyMMBI. I'eoMeTpudecKkuii cMbICI OIIK-2 31

74. | IloHaTHe onpeaeaeHHOro HHTErpaa. OIIK-2 31

75. | OCHOBHBIE CBOWCTBA ONPEAEICHHOTO MHTErpaa. OIIK-2 31
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76. | MHTerpan ¢ nepeMeHHbIM BEPXHUM IPEJICIIOM. OIIK-2 31
77. | @opmyna Herotona-Jleiibnuna. OIIK-2 31
78. | 3ameHa mepeMEeHHBIX B OINPEICICHHOM UHTETpaie. OIlK-2 31
79. | ®opmyna WHTETPUPOBAHUS IO YACTSIM B OINpPEICIICHHOM OIIK-2 31
UHTETrpae.
80. | [IpubnmkeHHOE BBIYUCICHHE OIPEICIEHHOTO HHTEerpaa OIIK-2 31
[TpubnmxeHHOE BEIYMCIICHUE OTPEACICHHOTO HHTETpajia
81. | HecoOcTBeHHBIC MHTErPANIBI ¢ OECKOHEYHBIMH TPENICIaMHU. OIIK-2 31
82. | HecoOcTBeHHBIC HHTErPAJIBI OT HEOTPAHNYEHHBIX (DYHKIIUH. OIIK-2 31
83. | Merpuueckue, ITUHEWHBIE, HOPMHPOBAHHBIEC, EBKIUIOBBI OIIK-2 31
MIPOCTPAHCTBA.
84. | llonsarue ¢ynxmum N mepemeHHbIX. [Ipenen ¢yHkmmm n OIIK-2 31
MepEMEHHBIX.
85. | HempepbiBHOCTh QyHKIIMH N MEpEMEHHBIX. OIIK-2 31
86. | HempepbIBHOCTH CIOKHOHN (PYHKITHH. OIIK-2 31
87. | YacTHble Mpon3BOAHBIC (YHKIIMU N IEPEMEHHBIX. OIIK-2 31
88. | IuddepenupyemMoctp PyHKIIMH N TIepeMEHHBIX. OIIK-2 31
89. | Jduddepernman GpyHKIMS N IEPEMEHHBIX. OI1K-2 31
90. | duddepernmpoBanue CIOKHON QYHKITHH. OIlK-2 31
91. | Ilpowu3BojHas 1Mo HampaBieHUIO. [ pajneHT. OIIK-2 31
92. | YacTHBIE MPOM3BOAHBIC BHICITUX MOPSAKOB (DYHKIIAU N OIIK-2 31
TIepEMEHHBIX.
93. | Iuddepennman Broporo nopsjaka (GyHKIUU N TEPEMEHHBIX. OI1K-2 31
94. | KBagparuunas popma. Kpurtepuii CunbBectpa. OIIK-2 31
95. | loctatouyHbIe YCIOBHS JIOKAJILHOTO SKCTpeMyMa GyHKIIUH N OIIK-2 31
EePEMEHHBIX.
96. | HesBubie GpyHKINN. OIIK-2 31
97. | YcnoBHBIHM SKCTPEMYM. OIIK-2 31
98. | Merox mHOXuUTeNEH Jlarpamxka. OIIK-2 31
99. | OmnpexneneHue YMCIOBOTO Psijia, YACTUIHON CYMMBI, OIIK-2 31
CXOJSIIET0Cs PAa.
100. | CpoiicTBa CXOIAIIMXCS YUCTOBBIX PSAIOB. OIIK-2 31
101. | Heo6xoaumoe yCciI0BHE CXOAMMOCTH YHUCIIOBOTO Psfa. OIIK-2 31
Cx0IMMOCTh TapMOHHYECKOTO Psijia.
102. | Heob6xoaumMoe U JOCTaTOYHOE YCIIOBUE CXOAMMOCTH Psijia C OIIK-2 31
HEOTPHUIATEIIEHBIMH YWICHAMH.
103. | Ilpu3nak cpaBHEHHUSI. OI1K-2 31
104. | IMpusnak [lanamGepa. OIlK-2 31
105. | UnTerpanbubiii npusHak Koy, OI1K-2 31
106. | 3nakouepenyrommiics psj. [Ipusnak Jleitbuuna. OIIK-2 31
107. | 3HakonepeMeHHBIC PAIBI, UX CXOAUMOCTD. OIIK-2 31
108. | CreneHHbIE PSABIL. OIIK-2 31
109. | Teopema Abens. OIIK-2 31
110. | Teopema 06 HHTEpBaJIe CXOAMMOCTH CTEIEHHOTO psijia. OIIK-2 31
111. | Teopema o paauyce CXOAUMOCTH CTEIIEHHOTO psja. OIIK-2 31
112. | Onpenenenne auddepeHIHaIbHOI0 ypaBHEHUS TEPBOTO OIIK-2 31
nopsinka. Pemenue ypaBHenusa. 3amada Komu. OOmiee u
YacTHOE pelIeHHue YPaBHEHUSI.
113. | YpaBHeHuUs ¢ pa3fensiomUMuUCs epeMEHHBIMU. OIIK-2 31
114. | Jluneiinple ypaBHEHHUS. OIIK-2 31
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115. | YpaBHenus B nonHeIX nuddepeHimanax. OIIK-2 31

116. | uddepenumanpaple  ypaBHEHHsS ~ BTOPOTO  MHOpSAIKA OIIK-2 31
(OCHOBHBIE TIOHATHS, YPAaBHEHUS JIOMYCKAIOIIUE MOHKCHHS
MOPSKA).

117. | Jluneiinpie  auddepeHuanbHble  YpaBHEHHS  BTOPOTO OIIK-2 31
OpsIKa

118. | Jluneiinpie  auddepeHuaTbHbIe  YpaBHEHHS  BTOPOTO OIIK-2 31
MOPsJIKa C OCTOSIHHBIMU K03 (hUITeHTaMu

5.3.2.3. 3agauu 1)1 NPOBEePKH YMEeHHIl 1 HABBIKOB

No Conepxanue Komnerenmus NJK
3
L Haittu npoussomyio dyrkmun Y = 2°° (4x) OIIK-2 H3
HccnenoBaTh GyHKINIO U TOCTPOUTH TPAPUKH.
2. x> OI1K-2 H3
y = y =X+ 2+-X.
2
X" =3
Brrancnuth HEOIPEIEIECHHbIN
3, x? = 2:/x +x -1 OINK-2 H3
HHTeraﬂI dx
3/,2
X
dx
4. BrrancinTs HeonpeaeIeHHbIN NHTETPpal J.—3 OIIK-2 H3
(2+5x)
5. Haiitn nnomans KpUBOJWHEWHOM Tparenuy, OrpaHUYEHHON OIK-2 H3
x=Lx=4,xy=4
JAHHBIMU JIMHUSIMH
Haiitu oOmee pemenune nudQepeHnraIbHOTO0 ypaBHEHHS
6. X X OIIK-2 H3
(L+rel)yy'=e";
7 Haiitu oOmee pemenune nuddepeHnrnaIbHOT0 ypaBHEHHS OIIK-2 3
2xyy' = y2 - 4x2;
Haiitn obmee pemenue auddepeHInanbHOr0 ypaBHEHUS U
8. | COOTBETCTBYIOILEE YACTHOE PELICHUE: OIIK-2 H3
y'+2xy = —2x3, IO et
0 Haiitu o6mee pemenue auddepeHnHalIbHOTO ypaBHEHUS OIIK-2 H3
y"+8y' + 25y =0;
Haiitu oOmee pemenue auddepeHunaibHOro ypaBHEHUS
10. OIIK-2 H3

y" + y’—2y=6x2;

1 Haiitu o6miee pemenue nuddepeHmanibHoro ypaBHeHUS - H3
y” + 4y = 3sin 2x. OIIK-

JUis KaKJ0ro psAjia BBIUCATh MEPBbIE 5 UJICHOB Pa3jioKeHUs.
Haiitu mpeen o6miero unena psaaa a,,. Caenats BBIBOI.

2. OLK.2 H3
n=1n? 3
13 HCCHCI[OB&TL pﬂ,[[BI Ha CXOIUMOCTB, HpI/IMeHHH HpI/I3HaKI/I OHK-2 H3

CpaBHCHMUSI. YkazaTb 06H.IHI>1 YWICH pdaa, C€ KOTOPBIM
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CpPaBHMBACTCS JAHHBIN PSI. > n
n=15" +1

Hanam6epa u Komu.
®© (n+1)!
£ (e

n=1 5

14.

I/ICCHCI[OBaTB pAaael Ha CXOOAUMOCTb, MNPUMCHSAA NPU3HAKU

OITK-2 H3

5.3.2.4. Ilepeuenn Tem pepepaToB, KOHTPOJIBLHBIX, pacueTHO-TpaguyecKux pador

«He mpegycMoTpeHbI»

5.3.2.5. Bonpochl /151 KOHTPOJIBLHOI (pacuyeTHO-TpaduyecKkoii) padboTbl

«He mpegycMoTpeHbI»

5.4. Cucrema ouneHMBaHUS A0CTHKEHUS] KOMIIeTeHIMI
5.4.1. Onenka 10CTHKEHUS] KOMIIETEHIMII B X0/1e IPOME:KYTOYHOH aTTecTAlMH

OIIK-2

WNHuKaTopel 1OCTHKEHUS KOMITETEHIINH
OIIK-2

Howmepa BonpocoB u 3a1au

Kon Conepxanue

BOIIPOCHI K 3a1a4M K
9K3aMCHY 9K3aMCHY

OCHOBHBIC IMPHUHIMUIIBI 1 UHCTPYMCHTBI MAaTEMATUYCCKOT'O
31 | aHanmuza s cOopa u 0OpabOTKH JAaHHBIX MIPH PEIICHUU
MOCTaBJICHHBIX SKOHOMUYECKUX 3324

1-38

MPUMEHSATH METOJBI MATEMaTHYeCKOTOo aHalu3a |
V3 | momenupoBaHus Juisi cOopa W 0O0pabOTKM NaHHBIX TPH
pEIICHUH MTOCTABICHHBIX SKOHOMUYECKHUX

1-38

BJIagccT HaBBIKAMH OINPCACICHHUA W OLCHHBAHUMA
IPAKTUICCKOI'O IIPUMCHCHUA pGH_IeHI/Iﬁ 3aJa4
MaTEMaTHYCCKOTIO aHalln3a [JIA PCIICHHS ITOCTaBJICHHBIX
OKOHOMMNYCCKHX 3aJa4

H3

1-24

1.4.2. OueHka JOCTH:KeHHS] KOMIIETEHIUI B X0/ie TeKYIero KOHTPOJisi

OIIK-2

WNHauKaTophl TOCTHXKEHUS
xomrerenuu OIIK-2

HOMepa BOIIPOCOB H 3a1a4

3aa4y IS
BOIIPOCHI
Kon Conepxanue BOITPOCHI TECTOB YCTHOTO TpOBEPKH
YMEHUH U
ompoca
HaBBIKOB
OCHOBHBIC TMPHUHIUIBI U
WHCTPYMEHTBI 1,5,6,8-16,18,19,21,22,24,
MaTeMaTUIECKOTO 26-28,30-33,35-38,45,46,48,49,55-
31 | amanmuza gns cbopa u 63,67,70-80, 82,83,85-90,93- 1-118
00pabOTKM JaHHBIX TMPHU 97,100-105,108-
pEelIeHUN MOCTaBICHHBIX 109,118,121,122,124,125
DKOHOMHYECKHX 33124
V3 | npumeHsTh METOIbI 2-8,17,20,23,25,29,

MaTeMaTUIECKOTO 34, 39-44,47-54, 64-
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H3 | npumenenus  peueHuit
3aJad MaTeMaTU4ecKoro
U peleHust
MTOCTaBJIEHHBIX
SKOHOMMUECKHUX 3a/1a4

aHaJIn3a

aHaau3a u | 66,68,69,81,84,91,92,98,99,106,107,
MO/JICTTUPOBAHUS VIS 110-117, 119-120,123

coopa u  0OpaboTKU

JAHHBIX MPH PEIICHUU

IMOCTaBJICHHBIX

SKOHOMHUYECKHX

BJIaJICET HaBBEIKAMH

OTIpe/ICIICHUS u

OIICHUBAHUS

MIPAKTUIECKOTO

1-14

6. YueOHO-MeTOAMYECKOEe U MHPOPMAIIMOHHOE o0ecriedeHHe TUCHUIITMHBI

6.1. PexoMenayemasi iureparypa

Tun
pexoMeHaanui

IlepeyeHb M peKBU3HTHI JIUTEPATYPbI (ABTOP, Ha3BaHHE, IO/
U MeCTO U3IaAHUSA)

KoauuecTrBo
K3. B
onoJImorTexke

1

2

3

6.1.1. YueOHnle
U3IaHUS

bo6puk I'. U. Beiciias MaTemaTuka /1151 53KOHOMUCTOB: COOPHUK
3a/1a4 [3JIEKTPOHHBIN pecypc]: YuebHoe mocodue: YuebHoe
nocooue / I'. Y. bobpuk, P. K. I'puanesudtoc, B. 1. MaTsees,
b. M. Pyneik; Poccuiickuil 5SKOHOMUYECKUN YHUBEPCUTET UM.
I'.B. IInexanoBa - MockBa: OOO "HayuHO-u31aTeNbCKUi
uentp MHOPA-M", 2024 - 539 c. [OU] [OBC 3nanuym| URL:
https://znanium.ru/catalog/document?id=446809

byxogsen A. I'. MaremMaTtuueckuii aHanm3: yaeOHOE Mmocooue st
CTYIEHTOB, 00y4aIOLIUXCs M0 HAMPABICHUIO MTOrOTOBKHI
38.03.01 (080100.62) - "Oxonomuka" / A. I'. Byxoser, U. B.
I'puanesa, }O. B. HekpacoB; Boponexckuii rocy1apcTBEHHbIN
arpapHblii yHuBepcutet - Boponex: Boponexckuii
roCyJlapCTBEHHBIN arpapHblii yauBepcuret, 2015 - 185 c. [LIUT
12388] [IIT] URL:
http://catalog.vsau.ru/elib/books/b105644.pdf

93

Bricnrast MmaremMatuka Juist 5KOHOMUCTOB: Y4€OHUK IS
CTYIEHTOB BY30B, 00y4arOIIM1XCs IO 3KOHOMHYECKUM
cnenpansHocTsaM / [H. 1. Kpemep [u ap.]; mox pea. H. I11.
Kpemepa - M.: FOnutu, 2010 - 480 c.

146

3aiineB U. A. Boiciias maremaTHka: y4eOHUK JJIs1 CTY/IEHTOB
CeNbCKOX035HCTBEHHBIX By30B / U. A. 3aiineB - Mocksa:
Hpoda, 2005 - 399 ¢

299

Kpacc M. C. MaremaTuka i 5KOHOMUYECKOro OakajiaBpuaTa
[anexTpoHHbIi pecype]: YueOnuk / M. C. Kpacc, b. I1.
UynpeiHoB; 110BOJDKCKUI rOCY1apCTBEHHBIN YHUBEPCUTET
TeJIEKOMMYHHUKaMK 1 nHpopmaTuku - Mocksa: OO0
"Hayuno-usparensckuii nenrp MHOPA-M", 2024 - 472 c. [DU]



https://znanium.ru/catalog/document?id=446809
http://catalog.vsau.ru/elib/books/b105644.pdf
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Tun
peKoMeHxauui

IlepeyeHb M peKBU3UTHI JIUTEPATYPHI (ABTOP, HA3BaHHE, IO/
U MeCTO U31aHMS)

KoanuecTBo
JK3. B
ouoIHOTEeKEe

1

2

3

[DBC 3nanunym] URL:
https://znanium.com/catalog/document?id=431093

[epurueB B. I'. Maremarnueckuii aHainu3 [3J1€KTPOHHBII
pecypc]: Yuebnoe nocodue / B. I'. lllepmaeB - Mocksa: OO0
"Hayuno-uznarensckuii nentp MHOPA-M", 2023 - 288 c. [OU]
[DBC 3nannym] URL:
https://znanium.com/catalog/document?id=419610

Mepunes B. I'. Matemaruueckuii aHain3: COOpHUK 3a]1a4 ¢
pelIeHns MU [AJIEKTPOHHBIN pecypc]: YuebHnoe nocodue / B. T
[Mepurnes - Mocksa: OOO "Hay4yHo-H31aTeNbCKUI LIEHTP
NHOPA-M", 2022 - 164 c. [DU] [OBC 3nannym] URL:
https://znanium.com/catalog/document?id=388965

6.1.2.
Mertoanueckue
U3IaHUs

Maremaruueckuit aHau3 [ DIEKTPOHHBINA pecypc]:
METOAMYECKUE YKa3aHUs U MHIUBUyaJIbHbIE 3aJaHUs 110
TUCIUTITNHE MaTeMaTHYecKuid aHamu3 JjIsl 00y4JaroImuxcst
Hanpasienus 38.03.01 Dxonomuka / Boponexxckuit
roCy/lapCTBEHHBIN arpapHblil YHUBEpCUTET ; [cocT. : A. T
byxoger, JI. A. lllumkuna) - Boponex: Boponexckuii
rocynapcTBeHHbIN arpapHblil yausepcuret, 2021 [I[1T] URL:
http://catalog.vsau.ru/elib/metod/m164751.pdf

6.1.3.
[Tepuonnueckue
A3IaHUS

BectHuk BopoHE)CKOTO rocy1apCTBEHHOTO arpapHoOro
YHUBEPCUTETA: TEOPETUUECKUNA U HAYYHO-PAKTUYECKHUI
)ypHai / Boponex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

DKOHOMHKA U MaTEMaTUYECKUE METOIbI: )KYpHAJ / yUpeauTeIb
: AKaleMUYeCKU Hay4YHO-U3/1aTeNbCKUIA, MPOU3BOACTBEHHO-
nomrpaduIecKuii ¥ KHUTOPACIPOCTPAaHUTEIBCKUN IEHTP
Poccuiickoit akanemun Hayk "M3aatensctBo Hayka " - Mockaa:
Hayxka, 1965-

6.2. Pecypcol cetn UHTEpHET
6.2.1. DjeKTpOHHbIE OUOJIHOTEYHbIE CHCTEMBI

HasBanue Pa3zmerenue

Jlanp

https://e.lanbook.com

ZNANIUM.COM

http://znanium.com/

http://www.biblio-online.ru/

E-library

https://elibrary.ru/

1
2
3 | OPAUT
4
5

OnektpoHHas 6ubnuoreka BI'AY

http://library.vsau.ru/

6.2.2. IIpodeccnonanbubie 0a3bl JAHHBIX M HHGOPMALMOHHbBIE CHCTEMBbI

HasBanne Pa3zmerenue

CnpaBquaﬂ IIpaBOBast CUCTCMaA FapaHaT

http://www.consultant.ru/

CnpaBoynas npaBoBas cuctema Koncynbrant [lmoc | http://ivo.garant.ru

WIN| -

HpO(beCCI/IOHaJILHBIC CITPaBOYHBIC CUCTCMBbI ((KOI[GKC»

https://Texakcnepr.caift/sistema-



https://znanium.com/catalog/document?id=431093
https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=388965
http://catalog.vsau.ru/elib/metod/m164751.pdf
https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://www.consultant.ru/
http://ivo.garant.ru/
https://техэксперт.сайт/sistema-kodeks
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| [kodeks

6.2.3. CaiiTbl 1 HHpOPMALIMOHHBIE NOPTAJIbI

Ne Ha3zBanue Pa3zmemenue

1 | Obpa3oBaTenbHbBIE PeCypChl [0 MATEMATUKE www.math.ru
WNurepner  OuOnmoTeka  MOMYJISPHOU W3HUKO- -

2 P . yip ¢ http://ilib.mccme.ru/
MaTEeMaTHYeCKOM JINTePATYPhI

3 cCaliT 0  pasluene  BbICIIEWM  MaTeMaTUKH  —

MaTeEMATUYECKUN aHAIU3.

http://procmem.ru/

«Pe3onbBEeHTa»
y4eOHbIe MaTepHAIIBI.

https://www.resolventa.ru/
index.php/lineinaya-algebra -

7. MaTtepuajJibHO-TeXHHYECKOE U NMPOrpaMMHoOe o0ecriedyeHue TUCHUIIINHBI

7.1. Ilomemenust aJis1 BeAeHUs Oﬁpa3OBaTeJII)HOFO nmpouecca u 060py)1013a}me

HanmeHnoBaHue mOMEIICHUH T TPOBEACHUS BCEX BUIOB
y4eOHOU 1eATeNbHOCTH, IPETYCMOTPEHHON Y4e€OHBIM IJIAHOM,
B TOM YHCJI€ TOMEIICHHUS ISl CAMOCTOSITEIILHOM paboThI, ¢
yKa3aHUEM TMepeYHs] OCHOBHOTO 000pyI0BaHMs, Y4eOHO-
HaTJISTHBIX TIOCOOWH M UCTIONB3YeMOT0 IPOTPAMMHOTO
obecrnieyeHus

AJlpec mOMEeHn JIst
MIPOBEJICHUS BCEX BUJIOB
y4eOHOMU JIeATEeTLHOCTH,
MPEAYCMOTPEHHOU yaeOHBIM
TJTAHOM

VYyeOHast  ayauTopus JUIsl TMPOBENEHUS Y4YeOHBIX 3aHATHM:
KOMIUIEKT y4eOHOM MeOeu, JEMOHCTPAIIMOHHOE 000y I0BaHUE
1 yueOHO-HaTJISITHBIE TIOCOOUS .

YueOHast  ayauTopusl Ul MPOBENEHUs Y4YeOHBIX 3aHATHM:
KOMIUIEKT y4eOHOM MeOeu, IEMOHCTPAIIMOHHOE 000y I0BaHUE
U ydeOHO-HAIJISIAHBIE TOCOOMS, KOMIIbIOTEpHAsh TEXHHKAa C
BO3MOXHOCTBIO ITOAKJIIOYEHUSI K CETHU "Untepuer" u
obOecrieueHHeM JOCTyla B DJIIEKTPOHHYIO HH(OPMAIOHHO-
o0Opa3oBaTelbHYI0  Cpeny, UCIIOJI3yeMO€ IMPOrpaMMHOE
obecrieuenne MS Windows / Linux (ALT Linux)/ Penq OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, Snnexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, elLearning
server , AST Test, Anet @unancer 3, Mathcad, Maxima.

Poccuiickas @enepanus,
Boponexckas 06macts,
TOPOJICKOM OKPYT TOpo/I
Boponex, ropon Boponex,
ynunia Muuypuna, qom 1

Poccuiickas @enepanus,
Boponexckas 06macts,
TOPOJICKOI OKpPYT TOPOJ
Boponex, ropon Boponex,
ynuna Muuypuna, 1om 1

[Tomemenne myIs  CaMOCTOSITENIPHOM  PaOOTHI. KOMILIEKT
yueOHOM Mebenu, JIeMOHCTPAllMOHHOE OOOpYyJOBaHHE U
yuyeOHO-HarJAIHbIe TMOCOOMS, KOMIIbIOTEpHAs TEXHUKAa C
BO3MOXHOCTBHIO ITOAKJIIOUYEHUSI K CETU "Untepuer" u
obecrieyeHreM JOCTyla B DIEKTPOHHYIO WH(GOPMAIMOHHO-
o0pa3oBaTeNbHYI0  Cpely, HCIHOJb3yeMO€  MPOrpaMMHOE
obecneuenne MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, Snnexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, elLearning
server , AST Test, Anpt ®unancer 3, Mathcad, Maxima.

Poccuiickas @enepanusi,
Boponexckas o01acTsb,
TOpPOJCKOM OKPYT TOPOJI
Boponex, ropoa Boponex,
ynuna Muuypuna, 1om 1
(aym. 113,115, 116, 119 120,
122, 123a, 126, 219, 220, 224,
241, 273 - ¢ 16.00 mo 20.00),
232a



https://www.resolventa.ru/

7.2. llporpaMMHoe obecnieuyeHue
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7.2.1. IllporpaMmMHoe o0ecriedeHne 001Iero Ha3HAYEHUS

No Ha3zBanue Pa3zmenienue
1 | Oneparnmonnsie cucteMbl MS Windows /Linux /Peq OC 1K HO];?X’;OH cetn
2 [Maketsr opucHbIx npritoxkenuin MS Office / 1K B oKanbHOI ceTH
OpenOffice/LibreOffice BIr'AY
3 [Iporpammsl w1t mpocmotpa (aitioB Adobe Reader / 1K B oKanbHOI ceTH
DjVu Reader BIr'AY
4 Bpayszeps! AAnnexc bpaysep / Mozilla Firefox / Microsoft I1K B noxasipHOM ceTu
Edge BIr'AY
[IK B oKaJIbHOM CETH
5 | AnTuBupycHas nporpamma Drweb ES BLAY
i IIK B nokaybHOM ceTn
6 | Ilporpamma-apxuBarop 7-Zip BLAY
7 | MynpTumenua npourpsiBarenb MediaPlayer Classic MK s HO];(?X’;OH et
8 | [nardopma onnaitH-o0ydeHus elLearning server TK B s1oKkanbHol cetn
BIr'AY
9 | Cucrema xommbroteproro tectupoBanus AST Test IK B niokanb ol cetn
BIr'AYy
7.2.2. CienuaJu3upoBaHHOE IPOrPpaMMHOe obecrieyeHmne
No Haspanne Pasmenienne
1 [Iporpamma ananmu3a (UHAHCOBOM OTYETHOCTH AJIBT [IK B mokayibHO# ceTn
®uHaHChHI 3 BI'AY
2 | Cucrema kommbroTepHO# anreOopsl Mathcad MK HOEFJX’;OH cetH

3 | Cucrema koMmbIOTepHOM anreOpbl Maxima

TIK aya. 116, 120 (K1)

8. MexaucuuiinHapHble CBS3H

Juciuruiiza, ¢ KOTopoi

Kadenpa, Ha koTopoit nmpenoaaeTcs

[Toamucek 3aBemyromero

HEOOXOJMMO COTJIACOBAaHHE JMCIUILIMHA kadenpoi
b1.0.13 JIuneitnasa OKOHOMHYECKOTO aHaJIn3a, 3anopoxiieBa JLA.
anredpa CTaTUCTHUKH u TIPUKITATHOM ~
MaTeMaTUKU "7%
b1.0.17 Teopus DKOHOMHYECKOTO aHaJn3a, 3anopoxkiieBa JLA.
BEPOSITHOCTEH U CTaTHCTHKH u MIPUKIIaTHON =
MaTeMaTH4ecKas MaTeMaTuKu "7%
CTaTHCTUKA
b1.0.21 DxoHomeTpuka DKOHOMHYECKOTO aHaiIn3a, 3anopoxuesa JLA.
CTaTHCTHKH u MIPUKIIaTHON ) 7%

MaTCMaTHUKHU




Crpannra 45 u3 45

JIncr nepnoanveckux npoBepok padoyeii NporpaMmsl
U MH(pOpMaIusi 0 BHECEHHBIX H3MEHEHHUAX

[ToTpebHOCTH
JlomKHOCTHOE JIHILIO, B KOPPEKTUPOBKE
MPOBOIMBIIIEE yYKa3aHUEM Nudopmaninst 0 BHECEHHBIX
nposepky: ©.1.0., Hlata COOTBETCTBYIOLIUX M3MEHEHUAX
JOJIKHOCTD pazaeoB padoueit
MIPOTPAMMBI
W.o. 3aBegyromero [IpoTtokon Nmeercs n1.6.1, m.7.1 CxoppekTupoBaHa
kadenpoii [lanuna E.B. Nel2 ot pEKOMeHayeMas JuTepaTypa,
26.05.2025 . | Pabodas mporpamma YTOYHEHBI ajipeca
aKTyaIsnpoBata Hf‘ (MeCTOIONIOKEHHE ) TIOMEIICHUIA
2025-2026 yueGupiit JUT TIPOBEEHNUS BCEX BUJIOB
rox yueOHOU AeATENbHOCTH,
MPETYCMOTPEHHON y4eOHBIM
TUTAHOM
3aBeIyIOIIHt ITporokon Pab6ouast mporpamma
kadenpoit [Nanuna E.B. Nel3 or aKTyaJIM3upOBaHa Ha
16.05.2026 r. | 2026-2027 yueOHBbIH HET

ron
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