Crpannra 1 u3 45

MunucTeperBo celibekoro xossiicrsa Poceniickoii Mepepauun

DeaepaabHOE rocyapeTBeHHOE BI0KETHOE 00pa3oBaTENbHOC YUpeAICHHE
BbicIEero odpazoBanus

«BOPOHEKCKHH NINOCYJIAPCTBEHHBIN ATPAPHBI YHUBEPCUTET
HUMEHHU UMITEPATOPA IETPA I»

YTBEPAJIAIO
Jlexan 3KkOHOMHUUECKOTO hakyabTeTa

*%A.H. UepHbIx

«21» masg 2024r.

PABOYAS IMPOT'PAMMA 11O JUCHHUIIVIMHE

B51.0.15 MATEMATUYECKHWIN AHAJIN3

Hanpasnenue noarotosku 38.03.01 IxoHomuka

Hamnpasnennocts (mpoduiip) @UHAHCHI U KPEIUT

Kpanuduxkauus BblTyckHHKa OakaiaBp

DakyabTeT IKOHOMUYECKU I

Ka(beﬂpa OKOHOMMNYCCKOI'O aHajin3a, CTaTUCTHUKU U HpHKHaI[HOﬁ MaTCMaTHUKHU

74

P 36 o 7 -
a Ty KPa%WB?H{H@ﬁNHCAH
% ~ INEKTPOHHOW NOAMNMCbIO

S €

CepTudukar: 43B4D60CA72CC6C206C103A125BD8BBO
Bnapeney: BopoHuHa AHHa AnekcaHfpoBHa
[Nencreutenen: ¢ 01.10.2025 po 25.12.2026

/ /—
VDW K.3.H., noneHT JI.A. IlInmknHa

\. Raopdnuex — 2024 .




Crpannra 2 u3 45

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
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[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.




Crpannra 9 u3 45

[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
GyHKIHSIX Ha OTpe3Ke. | 3KOHOMUCTOB: y4eOHUK L
HenpeppIBHOCTh 371€MEHTApHBIX | CTYAEHTOB BY30B, OO0YyYaroIIUXCs
(b yHKIHIA. 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
[IpousBoactBennsie  ¢GyHkiuu. | mocodue / I'. U. Bobpuk, P. K.
@yHKIMK  crpoca, BbIpYydkH, | 'punuesnuroc, B. . Marsees, b.
W3/IEpKEK, npubsui. | M. Pyaeik, P. B. Carutos, O. K.
OnactuyHocTh  ¢yHkiuu, ee | Cmarmna, B. TI. IlepmmHes;
SKOHOMHUYECKUH CMBICI. Poccutickuii SKOHOMHUYECKHI
yHuBepcuteT uM. [.B. [linexanosa -
Mockaa: 000 "Hayuno-
m3parenbckuil nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nannym]|
URL:
https://znanium.com/catalog/docum
ent?id=400011
Ioapasnen 2.2. UcciaenoBanue GpyHKIuiA. 6 10
4. | UccnenoBanue TUHAMUKHA 6 10
MOJIHOM BBIPYUYKH B | Bricuas MaTeMaTHKa Ui
3aBUCHUMOCTU OT 3JIACTUYHOCTH | IKOHOMHUCTOB: y4eOHUK L
crpoca. HccnenoBanue | CTYIEHTOB BY30B, OOYYaroIIUXCS
OUHAMHUKU (YHKIUH, AWHAMHKA | IO SKOHOMUYECKHM
(GyHKIMM TOJHBIX, CpeaHuX, | cnenuanbHocTsaM / [H. 1. Kpemep
MpeeIbHbIX u3aepxkek. | [u ap.]; mox pen. H. L. Kpemepa -
YcnoBusa noctkenusa | M.: FOnutu, 2010 - 480 c.
MaKCHUMaJIbHOM MPUOBLIH.
IMoapa3snen 3.1. HeonpeneneHHbI HHTErpaJl. 4 12
bo6puk I'. U. Beicuras maTemMaTuka
JUIE SKOHOMHUCTOB: COOpPHHK 3aaa4
[snexTpoHHBIA pecypc]: YueOHOe
nocodue / I'. U. Bbobpuk, P. K.
WNurterpupoBanue
IPHTOHOMETPHYCCKIX (yHIIHH I'punnesuuroc, B. 1. Martsees, b.
5. |mpn momomm yEmBepcamsHoR M. Pympik, P. B. Carutos, O. K. 4 12
N Cmaruna, B. [I. IllepuHes;
TPUTOHOMETPUYECKOH N .
[TOICTAHOBKIL Poccuiicknit SKOHOMUYECKUN
yHuBepcuteT uM. [.B. Ilnexanosa -
Mockaa: 000 "Hayuno-
nznarensckuil nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nannym]



https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
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URL.:
https://znanium.com/catalog/docum
ent?id=400011

Bricmas MaTeMaTuKa JUIS
SKOHOMUCTOB: y4eOHUK TUISL
CTYJICHTOB BY30B, OOyYarolIUXcs
o 9KOHOMHYECKUM
cnenuansHocTsM / [H. . Kpemep
[u np.]; mox pen. H. 1. Kpemepa -
M.: IOnwnTH, 2010 - 480 c.

Ilon

pa3aen 3.2. OnpeneneHHbI MHTErpaJl.

5,5

12

[IpumeHeHre  OMPENETIEHHOTO
UHTerpaia B OIICHKE
muddepeHnuanum JI0XOJIOB
Hacenenus. Kpusas JlopeHnca u
kodurment JHkunm.

Bricmas MaTeMaTHKa JUIsL
SKOHOMHCTOB: Y4EOHUK JUTS
CTYJICHTOB BY30B, OOyYarOIIUXCs
o 9KOHOMUYECKUM
cnenuansHocTsM / [H. . Kpemep
[u mp.]; mox pen. H. 1. Kpemepa -
M.: IOuwnTH, 2010 - 480 c.

5,5

12

MMonpasznea 4.1. Onpenesienne QyHKIUN HECKOJIbKHUX MEePeMeHHbIX.

14

[Tpumepsl HACTIOJIB30BaHUSA
byHKIIIN HECKOJIbKUX
MEPEMEHHBIX B SKOHOMUKE.

Bricmas MaTeMaTHKa TS
3KOHOMHUCTOB: yaeOHUK TUTS
CTYJICHTOB BY30B, OOyYarOIIHUXCs
o SKOHOMHUYECKUM
cneruansHocTsM / [H. . Kpemep
[u mp.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.

11

Ilon

aznes 4.2. JkcTpeMyMbl GYHKIUM ABYX IlepeMEeHHbIX.

115

[Ipenen ¢GyHKIMU HECKOIBKUX
nepemenHbiX. [Ipenen ynkuun
10 HAMPaBJICHHUIO.

bo6puk I'. U. Beicias maTtemaTtuka
JUTsl SKOHOMHUCTOB: COOPHHUK 3a/1a4
[amexTponHBIl pecypc]: YueOHoe
nocobue / I'. U. bobpuk, P. K.
I'punuesunutoc, B. 1. Matsees, b.
M. Pynwix, P. B. Caruros, O. K.
Cwmaruna, B. [I. Illepmnes;
Poccuiickuii SKOHOMMYCCKHUI
ynuBepcuteT um. ['.B. Ilnexanona -
Mockaa: 000 "Hayuno-
m3natenbckuit nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nanuym]|
URL.:
https://znanium.com/catalog/docum
ent?id=400011

Bricmas MaTeMaTHKa JUTSL
SKOHOMHUCTOB; y4eOHUK JUTSt
CTYIEHTOB BY30B, OOyYarommxcs
o SKOHOMHYECKUM
cneuuansHocTsaM / [H. . Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: IOnwnTH, 2010 - 480 c.

11,5

Ilon

azned S.1. lndpepennnanbHbie ypaBHEHHs IIEPBOI0 MOPSAKA.

10

Cucrempl uddepeHnuansabix | Beicmas

MaTEMaTHKa JJIA

10



https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
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ypaBHeHuil. HopmanbHas opma | SJKOHOMHUCTOB: y4eOHHUK DIE:
cuctembl. OTBICKaHUE PEIICHHSI | CTYJICHTOB BY30B, OOYYarOIIUXCS
CUCTEMBl METOJIOM CBEICHHS K | 1O IKOHOMUYECKUM
onHoMy nuddepennuansHomy | cienuansHoctsaMm / [H. 1. Kpemep
YpaBHEHHUIO. [u np.]; mox pen. H. 111. Kpemepa -
M.: IOnwnTH, 2010 - 480 c.
Hoapa3snen 5.2. Indppepenunaibubie ypaBHeHHs] BTOPOro NOPsiAKa. 6 10
Bricmas MaTeMaTHKa TS
R a— 3KOHOMHUCTOB: YUeOHHK TUISL
CTYJICHTOB BY30B, OOyYarolIUXCs
n-ro MopsiiKa.
10. TIH(depCHIHATBHbIC YpaBHEHHS o SKOHOMHUYECKUM 6 10
cnenuansHocTsM / [H. . Kpemep
B DKOHOMUKE.
[u np.]; mox pen. H. I11. Kpemepa -
M.: IOuwnTH, 2010 - 480 c.
IMoapa3nen 6.1. YucaoBbie psabl. 6 10
bo6puxk I'. U. Beiciias matemaTuka
JUTsl SKOHOMHUCTOB: COOpPHUK 3a/1a4y
[anexTponHBIl pecypc]: YueOHoe
nocodue / I'. U. bobpuk, P. K.
I'punuesuutoc, B. 1. Martsees, b.
M. Pyneix, P. B. Carutos, O. K.
Cmarmna, B. [I. IllepmHes;
Poccutickuii SKOHOMHUYECKHI
Teopema Pumana u mnoHsiTue
JCIOBHO  CXOIAIIErocs  psa, yHuBepcuteT uM. [.B. [linexanosa -
Mockaa: 000 "Hayuno-
[IpousBenenne YHCIIOBBIX . "
11. | psooB COTJIAaCOBAHHOE C msnatenbeknid uentp MHOPA-M, 6 10
’ 2022 - 539 c. [DU] [OBC 3nannym]|
TIPOM3BE/ICHAEM MaCTHBIX CYMM. | | .
:ggf;}l\g:m Ciomgﬁgéfgizzf https_://znanium.com/cataloq/docum
ent?id=400011
Bricmias MaTeMaTHKa IS
9KOHOMHCTOB: y4eOHUK L
CTYICHTOB BY30B, OOy4aromuxcs
o SKOHOMUYECKHM
cnenuansHocTsM / [H. L. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnutu, 2010 - 480 c.
Hoapa3snea 6.2. ®ynkunoHaabHbie psaabl. CTeneHHbIE PSAbI. 8 10



https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
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CBoiiCTBa CYMMBI CTENEHHOTO

Bo6puk I'. U. Beicmas maTemaTrka
JUIL SKOHOMHUCTOB: COOPHHK 3a7a4
[anexTponHBI pecype]: YueOHOe
nocobue / I'. U. Bobpuk, P. K.
I'punnesnuroc, B. 1. Martsees, b.
M. Pymwsik, P. B. Caruros, O. K.
Cmaruna, B. [I. Illepmnes;
Poccuniickuit SKOHOMHUYECKHI

pana (HenpepbIBHOCTB, | yHUBepcuteT uM. ['.B. Ilnexanosa -
HUHTErpUPYEMOCTh u | Mockaa: 000 "HayuHo-
12 maddepeHInpyeMoCTs). u3narensekuid neHrp MHOPA-M", 8 10
" | ®yaknun  aHamutudeckue B | 2022 - 539 c. [DU] [OBC 3nanuym]
Ttouke u  psag  Tednopa. | URL:
Ompenenenne  anmeMeHTapHbIX | https://znanium.com/catalog/docum
(GyHKIUH CTENEHHBIMH psijIaM. ent?id=400011
Bricmas MaTeMaTHKa JUIsL
3KOHOMHUCTOB: y4eOHUK JUIST
CTYJICHTOB BY30B, OOyYarOIIUXCs
o SKOHOMUYECKUM
cneruansHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. 1. Kpemepa -
M.: FOnwntH, 2010 - 480 ¢
Bceero 65,5 129,5

5. ®oH/1 OLIEHOYHBIX CPEACTB /51 MPOBeIeHUsI MPOMEKYTOUHOH aTTeCTAIUM

5.1. Dranbl GopMHUpPOBaAHUS KOMIIETEH M

Nuauxkarop
IHoapa3aes AMCUMIVINHBI Komnerenuus AOCTHIKEHUSA
KOMIIeTEHIIUH
IMoxpasnen 1.1. MHokecTBa U (PYHKIHH. 31
Onepanuu  Hajg MHOXkecTBaMU. (OCHOBHBIE YHCIIOBBIE
MHOKecTBa. DyHKIMU OJHOW  mepeMeHHON. OCHOBHBIE OIIK-2 y3
aneMeHTapuble  ¢GyHKIUM, wux Tpaduku. CroxHas 03
byHKIIHS.
[Tonpasnen 1.2. [Ipenenbl 1 HENPEPHIBHOCTD. 31
[TocnenoBarenbHOCTH, npeaen YUCIIOBOM
nocienoBarenbHOCTH. Teopembl o mpenenax. [IpusHaku
cylmectBoBaHusi  npenenoB.  llepBelidi  u BTOpOM v3
3aMeyvaTeNbHbIN  Opeaenbl. beckoHedHo  Manble | OIIK-2
0ECKOHEYHO OOJIBIINE BEIMYUHBI, CBA3b MEXKIYy HHUMH.
CpaBHeHue OECKOHEYHO MaiblX BeIWYHH. PackpwiTue H3
HeonpenenenHocred. HempepsiBHOCTh QyHKUMN. Touku
paspsiBa. Knaccudukaius Touek pa3pbipa.
ITompaznen 2.1. IIponsBoanas. 31
[IpousBoaHas: OmpeieIeHHE, MEXaHUYEeCKUU u
FEOMETPUYECKUIM CMBICI. YPaBHEHHME KacaTelIbHOM K OIIK-2 V3
kpuBoi.  ludpdepenuupyemocts  (HyHKUMH,  CBS3b
HenpepeiBHOCTH ¢ auddepeniupyemoctoio. OOpaTHas
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¢bynkuus u ee quddepenunposanue. Tabnuia OCHOBHBIX
npaBun u Gopmyn muddepenupoBanus. [IpousBoaHbe
BbICIIUX mOpsakoB. Juddepenuman ¢GyHkumm, ero
IIPUMEHEHHE B IPUOIMKEHHBIX BHIYHCIICHUSX.

H3

[Moapaznen 2.2. UccnenoBanue QyHKITHIA.

JlocTarouHble  TpPU3HAKW  MOHOTOHHOCTH  (DYHKIHH.
OKCTpeMyMbl (PYHKIMH, HEOOXOAMMOE H JOCTAaTOYHBIC
yCIOBUSA. ODKOHOMHYECKHE MPHIOXKEHUs. BBIMYKIOCTb
KpuBOH, Touku nepernda. Heobxonumoe u gocraTouHble
yCIOBUSA.  ACUMITOTBI  KPHUBOHM. DKOHOMMYECKHE
MIPUIIOKEHHS B TEOPUH (HPMBL

OIlIK-2

31

v3

H3

[Tonpazaen 3.1. HeonpeneneHnublit HHTETrpal.

Ompenenenue mnepBooOpasHoil. Teopema 0 OECKOHEUHOM
MHO>KECTBE IEpBOOOPAa3HBIX Uil JAaHHOM (YHKIMH.
[lonsiTne  HeompeAeNeHHOTO  WHTerpama.  Tabmuma
OCHOBHBIX WHTETPAJIOB. OcHOBHBIE CBOWCTBA
HEOTIPEICIIEHHOTO WHTETpaa. WuTerpupoBanue
METOJaMH  3aMEHbl TMEPEeMEHHOH W 10  YacTsM.
ParmonanbHbIe 1poOW M X UHTETPUPOBAHUE.

OIIK-2

31

v3

H3

[Tonpasznen 3.2. OnpeneseHHbIN HHTErpadl.

[TonsiTHE OnpeneaeHHOro HHTerpaita, OCHOBHbIE CBOMCTBA.
Teopema o cpemneM. Ilnomanb  KpUBOJIMHEHHOU
Tpaneuuu. [Ipou3BoaHas omnpeneseHHOro HMHTErpajia IO
IIEpEMEHHOMY BepxHemy npeneny. Popmyna HeroTtona-
Jleitbnuma. Berumcinenue ompenerIeHHOTr0 HMHTETpaia
METO/JaMU  3aMEHbl [EePEeMEHHONH M IO  4YacTsM.
HecoGcTBennbie WHTETPaJbl. [Tpunoxenus
OTPENENIEHHOT0  HMHTerpaja: Iulomans  GUrypsl B
JIeKapTOBBIX KOOpJIMHATaX, 00BbEM Teja BpalleHUs, JJIMHA
JIYTH TJIOCKOW KPUBOM.

OIIK-2

31

v3

H3

[Mogpaznen 4.1. OmnpeneneHue GYHKIUA HECKOJIbBKHUX
MepPEMEHHBIX.

OGmactp ompeneneHuss W Tpaduk QGYHKIUA JIBYX
nepeMeHHbIX. JIMHUM W TIOBEPXHOCTH ypOBHs. YacTHbIe
npou3BoiHbie U quddepennnansl. [loaHoe npupamieHue u
noJIHBIA TuddepeHnman, ero npuMmeHenne. [Iponssoanas
CIIO)KHOW  (DYHKIMM, TIPOM3BOJHAS HESIBHO 3aJaHHOMN
byHKIMH.  YpaBHEHHE KacaTelbHON  IJIOCKOCTH K
noBepxHocTu. [Ipon3BoHAs IO HaNpaBiIeHUIO. [ pajneHT.
YacTHbIe MPOU3BOIHBIC BBICIIUX MOPSIKOB.

OIIK-2

31

V3

H3

Ioapaznen 4.2. DKCTpEeMYMbI byHKIIIN JBYX
MIePEMEHHBIX.

Omnpenenenne  dkcTpemMyma  (DYHKIMH — HECKOJIBKHX
MEPEeMEHHBIX. YCIOBHBIE SKCTPEMYMbBI, HauOoIbllee u
HavMEHbIllee  3HAUeHWS  QYHKIHMH z=1(x,y)B

3aMKHYTOM OTrpaHMYeHHON 00jacTh. ODKOHOMHYECKHE
TPUIIOKECHHUSL.

OIIK-2

31

V3

H3

IMonpaznen 5.1. J{uddepenHumanbHble ypaBHEHUS IEPBOTO
MOpsA KA.
[Tpumeps! 3amay, OPUBOMAMIMX K JU(QepeHInanbHbIM

OIIK-2

31
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ypaBHenusM. Juddepenunansnoe  ypaBHeHus 1-ro v3
mopsiika: oOIee u YacTHOE perieHue (MHTerpan), 3aaada
Komm, ¢opmynupoBka  TEOpEeMBbI CYyLIECTBOBAHUS U
€IMHCTBEHHOCTH pelneHus ypaBuenus Y'= f(X,y).

H3
Huddepenuunanbupie  ypaBHeHHs 1-To  mopsaka  C

PAa3AETAOIUMHACS MEPEMEHHBIMH. JIuneitnbie
maddepeHnnanbHple  ypaBHEHHsS |-TO0  mopsaka |
ypaBHeHus bepHymn.

[Monpaznen 5.2. Judbdepenunanbupie ypaBHEHHST BTOPOTO 31
MOpsI/IKA.

Huddepenuunanbapie ypaBHEHUsT 2-TO MOpsaKa: odiiee U
gacTHoe  pemeHue  (wHTerpan), 3amada Ko,
dbopmynupoBKa TEOpEeMBbl  CYIIECTBOBAHUSA U V3
€IMHCTBEHHOCTH pemienus ypaBHenus Y'= f(X,y,y').

Hudbdepenunansupie YpaBHEHHUS 2-T0 MopsJIKa,
JONYCKAIOIIMe  MOHWXKEHUuEe  nopsanka.  JIunenHbie OIK-2
muddepeHnranbHble YpaBHEHUsI 2-TO TOPSAIKa: CTPYKTypa H3
oOliero pemeHuss OJHOPOJHOTO U HEOJHOPOJHOTO
ypaBHeHUH. JIuHeliHble oHOPOAHbIE MU dhepeHIInaIbHbIE
ypaBHEHUS 2-ro MopsiJIKa C MOCTOSIHHBIMU
ko durmentamu.  XapaKTEepUCTUUECKOE  ypaBHEHHE.
Jluneituble nudQepeHuanbHbIEe ypaBHEHUS 2-T0 MOpsAKa
C TOCTOSIHHBIMM KO3(p(UIMEHTaMH U  CleuuaibHOU
IIPaBOM YacCThIO.

[Tonpasnaen 6.1. YUnucnoBbie psb. 31
Cxomumocth psana. Ilpusnakum JlamamGepa u  Komm. OIIK-2 Vv3
HNHTerpanbHblii IpU3HAK CXOAUMOCTH. H3

[Tonpaznen 6.2. @yHKUUOHAIbHBIE psAAbl. CTENEHHBIE 31
;01158

[loToueunas, paBHOMepHasi U HOpMajbHasi CXOJWMOCTH,
cBa3p  Mexay  Humu. [lpusHak  Beitepumrpacca v3
paBHOMepHO# cxoaumoctu. [Ipu3naku Adens u Jupuxie. OIIK-2
HenpepriBHOCTB, b depeHInpyeMOCTh u
UHTErPUPYEMOCTh  CyMMbl  (YHKIIMOHAJBHOTO  psfa. H3
Crenennble psabl. Teopema Komm-Anamapa. Paguyc u
WHTEPBAJI CXOAUMOCTH CTETIEHHOTo psna. Teopema Abens.

5.2.1. lllkajpl OHeHUBAHNS JOCTHKEHUS KOMIIETEHIIMI

Bug onenku O1eHKH

AxameMuueckas
OlLlIEHKa 1o 4-X HEYJOBJIIETBOPUTEIHHO | YAOBIECTBOPUTEIBHO | XOPOIIO OT1innuHO
OaJUILHOM IIIKAJIE

Bunrs! oneHok OueHkn

AxageMuyeckas OolleHKa 1o 2-X

. He 3auteno 3auTeHo
OannpHOU 1IKane (3ader)
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5.2.2. Kputrepuu oueHUBAHUS JOCTHXKEHUS KOMIIEeTeHIIUI

KpnTepml OIICHKHN HA JK3aMCHC

Onenka, ypoBeHb
IOCTHKEHUSI
KOMIETEHIINI

Onucanue KpuTepUEB

OTIMYHO, BRICOKHIA

OOyyaromuiics noka3an HOJHbIE U TIyOOKHE 3HAHUS IPOTrPaMMHOIO
Marcpuajia, JOrM4HO M apryMCHTUPOBAHO OTBCTUJI HAa BCC BOIPOCHI
9K3aMEHAIIMOHHOTO Omiera, a Takke Ha JONOJHUTEIbHBIE BOIIPOCHI,
CIIOCOOEH CaMOCTOSTEILHO peliaTh CJIIOKHBIC 3a1a4i JUCHUIIJIMHBL

Xopomo, MpOABUHYTHIN

OOyyaromuiics TBEpAO 3HAET NPOrPaMMHBINA MaTepHuall, F[PaMOTHO €ro
U3Jaraer, He JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
JOCTATOYHO ITOJIHO OTBETHJI HA BOIPOCHI 9K3aMEHAI[HOHHOTO OHJIeTa u
JONIOJTHUTEIbHBIE BOMPOCH, CIIOCOOEH CAMOCTOSATENBHO —pEIIaTh
CTaHJAPTHBIE 3a/1a41 JUCIUTUINHBI

OOyyaromuiics TMOKa3aJl 3HAaHUE TOJBKO OCHOB IPOTPaMMHOIO
MaTepualia, YCBOWJI €ro TOBEPXHOCTHO, HO HE JOIYCKall TPYOBIX

VY 10BNETBOPUTENBHO, | OIIMOOK WM HETOYHOCTEW, TpeOyeT HaBOAAIIUMX BOIPOCOB JUIf
TTOPOTOBBII MPaBWJILHOTO OTBETA, HE OTBETWJI Ha JIOMOJHHUTEIHHBIE BOIPOCHI,
croco0eH pemaTh CTaHIAPTHBIC 3a7a4d JAWCIUIUITMHBI C TOMOIIBIO
MIpenojaBaTelis
HeynosnerBopurensHo, | OOygaromnuiics He 3HA€T OCHOB MPOTPAMMHOTO MaTepuaa, 10MyCKaeT
KOMIIETEHIIUS HE rpyOble OIMMOKN B OTBETE, HE CIIOCOOEH pemiaTh CTaHIAPTHBIC 3a/1a4l
OCBOEHa JTUCITUTITMHBI J1aXKe C TIOMOIIBIO MPEToAaBaTes

Kpurepun oueHku TecToB

O1ueHka, ypoBEHb
IOCTHKEHUS
KOMIIETEHIINI

Onucanve KpuTEepueB

OTIM4YHO, BRICOKHI

ConeprxaHne NpaBUIBHBIX OTBETOB B TecTe HEe MeHee 90%

Xoporo,
MPOJBUHYTHII

ConeprxaHne NpaBUIBHBIX OTBETOB B TeCTe HE MeHee 75%

Y 10BNIETBOPUTEINHHO,
MOPOTOBBIA

ConeprxaHue NpaBUIbHBIX OTBETOB B TecTe HE MeHee 50%

HeynosnerBopurensHo,
KOMITIETEHIIHS HE
OCBOEHA

ConeprxaHue NpaBUIbHBIX OTBETOB B TecTe MeHee 50%

KpuTepuu oleHKH YCTHOTO Onpoca

Onenka, ypoBeHb
JOCTHXKEHUS
KOMIIETEHIINI

Onucanue KkpuTepuen

3a4TeHO, BHICOKHIA

O6yanOHlHﬁCﬂ ACMOHCTPUPYCT YBEPCHHOC 3HAHUC MAaTCpUalld, YCTKO
BbIPpAXKACT CBOKO TOYY 3pCHUA II10 pacCMaAaTpuBacMOMY BOIIPOCY,
IMPUBOJAA COOTBCTCTBYIOINC IIPUMCPBI

3auTeHo,
MIPOABUHYTHIN

OOyuaromuiicss JeMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepuaia, HO
JIOIIYCKAEeT OTIENIBHBIE IOTPELIHOCTH B OTBETE

3auTeHo, MOPOTOBBIH

OOyyaromuiics AeMOHCTPUPYET CYIIECTBEHHBIE MPOOEebl B 3HAHUSIX
MaTepuana, JOMyCKaeT OITMOKH B OTBETaxX

He 3auteno,
KOMIIETCHITUS HE
OCBOCHA

OOyuaromuiics JAEMOHCTPUpPYET HE3HaHWE MaTepuala, JIOIyCKaeT
rpyOble OIIMOKH B OTBETAX
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KpuTepuu oneHkn penieHus 3aaa4

Onenka, ypoBeHb
IOCTHKEHUSI
KOMIETEHIINHN

Onucanue KpuTepueB

3auTeHo, BEICOKHUI

OOyuaromuiicss yBEpeHHO 3HACT METOJWKY W aJITOPUTM DPELICHUs
3a/1a4uM, He JOIyCKaeT OMMOOK MpYU €€ BHIOJIHEHUH.

3auTreHo,
IIPOABUHYTHIN

OOyyaromuiics B 1LIE€JIOM 3HA€T METOJUKY M aJITOPUTM pPELICHUS
3a/1auu, He JOIMYCKaeT rPyObIX OMIMOOK MPH €€ BHIMOJHEHUH.

3auTeHo, MOPOTOBbIH

OOyyaromuiics B LIE€JIOM 3HA€T METOJMKY M QJITOPUTM pPELICHUS
3a/1auu, JOMYCKAaeT OINMOOK MpPH €€ BBIMIOJHEHUH, HO CIOCOOEH
UCTIPaBUTh WX MTPHU MOMOIIH MPENOAaBATEIIS.

He 3auteno,
KOMIICTCHIIUS HE
OCBOCHA

OOyyaromuiics He 3HAaeT METOAMKY U allFOPUTM pEIleHHUs 3a7ayu,
JIOTyCKaeT IpyOble OIIMOKKM TMpU €€ BBHIINOJHEHHH, HE CHocoOeH
WCIPABUTh UX MPH MMOMOIIN MPENOIaBaTelIsl.

KpuTepnii pemieHnsi KOHTPOJIbHOI padoThI

5.3. MartepuaJbl 1J151 OLEHKH I0CTUKEHUs] KOMIeTeH i

5.3.1.1. Bompochl K 3K3aMeHy

No Conepxanue Komnerenmusa | MK
1. | Bo3pacranue u yobiBaHHE (PYHKIIUU. OIIK-2 31
VY3
2. | MuamMyM wu MakcuMyM GyHKOUM (HEoOXoaumoe | OIIK-2 31
JIOCTAaTOYHBIE YCIOBUS CYIIECTBOBAHMS YKCTPEMYMa). V3
3. | BeImykimocTh 1 BOTHYTOCTh KpHBOH. TOUkM niepernoa. OIIK-2 31
VY3
4, O6mwmit mraH wucciaeaoBaHUs QYHKIUNA € IENbIO OIIK-2 31
ocTpoeHus rpaduka. v3
5. | IlepBooOpasnas, ompeaeneHue, TeopeMa O CTPYKType OIIK-2 31
MepBOOOPA3HBIX.
6. CBoiicTBa  HEONpPENEJICHHBIX  HHTErpayioB. Tabmuia OIIK-2 31
OCHOBHBIX HHTETPAJIOB.
7. | NUaTerpupoBaHne METOJAOM 3aMEHBI IEPEMEHHOW WIH OIIK-2 31
CIoCcoOOM ITOCTAaHOBKH. V3
8. | UHTerpupoBaHne 1O 4YacTsIM B  HEONPEICICHHOM OIIK-2 31
HUHTErpalie. v3
9. | UurerpupoBanue (QYHKIUNA, COACpPXKAIIMX KBaJpPaTHBIN OIIK-2 31
TpPEeX4IeH BUAA: sz—x V3
ax” +bx+c
10. | MuTerpupoBanue NpaBUIbHBIX PAMOHATIBHBIX IPOOEH. OIIK-2 31
V3
11. | PaznokeHue palnMOHAIBHON JApoOM Ha MPOCTEHIIIHE. OIIK-2 31
Merton HeomnpeaeaeHHbIX KO3 (DULIHEHTOB. V3
12. | UHTerpainsl OT uppalMoOHaIbHBIX (PYHKINH. OIIK-2 31
V3
13. | UnTerpupoBanue HEKOTOPBIX KJIaCCOB OIIK-2 31
TPUTOHOMETPUUYECKUX (PYHKIUH. V3
14. | OmpenenenHslii  uHTErpan.  HumwkHsAs W BepxHss OIIK-2 31
WHTErpaibHbIE CYMMBI, UX CBOMCTBA. V3
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15. | Onpenenenue U reOMETPUUYECKUNA CMBICT OMpPEAETIECHHOTO OIIK-2 31
MHTErpaja.
16. | CpoiicTBa ompeeieHHOTo uHTerpaia, popmyna HeroroHa- OIIK-2 31
JleiiGHu1a.
17. | IlpunoxkeHuss ONPENECIEHHOTO HWHTErpaja (BbIUMCIEHUE OIIK-2 31
TUTOIIA/H, PabOThI, 00HEMOB TEJ BPAILICHHS). V3
18. | 3ameHa TmepeMEHHOW B OMNPENCIICHHOM HHTErpale. OIIK-2 31
WuTerpupoBanue 1o 4acTsM B ONPEICIIEHHOM HHTETpaie. v3
19. | HecoOctBennble nHTEerpaisl. TeopeMbl 0 HECOOCTBEHHBIX OIIK-2 31
HHTErpaiax. V3
20. | [Monsatue nuddepeHInaTIbHOTO ypaBHEHUS, OCHOBHEIE OIIK-2
OTPEIEIICHUS. 31
21. | Teopema CymecTBOBaHHS M EIUHCTBEHHOCTH PEIICHHS OIIK-2 31
md. ypaBHeHus. 1-ro nopsiaka. 3agada Komm.
22. | luddepennmanpapie  ypaBHEHHS TIE€pPBOTO TMMOpsSAKA C OIIK-2 31
pa3IeSIOMUMHUCS TIEPEMEHHBIMHU. V3
23. | Omnoponmubie  muddepeHHaIbHBIE  ypaBHEHUS  1-TO OIIK-2 31
MOPSAIKA. v3
24. | Jluneitaple muddepeHnraIbHble YpaBHEHHS | -TO MopsiKa. OIIK-2 31
V3
25. | Iuddepennmansabie ypaBHEHUS 2-TO TOPSIKA, OCHOBHBIE OIIK-2 31
noHsATHA. 3aaada Komm. v3
26. | Unrterpupyemslie Tumbl auddepeHnnanbHbIX ypaBHEHHH 2- OIIK-2 31
ro NopsiaKa. V3
27. | Iuddepennmanbable  ypaBHEHHsS 2-TO  TIOpsAaKa ¢ OIIK-2 31
MMOCTOSTHHBIMH KO3 PHUITUSHTAMH. V3
28. | XapakTepuCTHYECKOE ypaBHECHHUE. OIIK-2 31
V3
29. | Heognoponueie nuddepeHnnanbaple  ypaBHEHUS 2-TO OIIK-2 31
HopsiJKa ¢ MOCTOSAHHBIMU Koddduuuenramu. Haxoxaenue
YaCTHOT'O PEeLIeHUs I Pa3JIMUHbIX cTaHAapTHbIX 114. y3
30. | [lonsTHe PyHKIMHK HECKOJBKHUX MEPEMEHHBIX, €€ 00JIacTh OIIK-2 31
onpenenenus, rpaduka.
31. | YactHble MIPOU3BOTHBIC byHKIIUN HECKOJIBKHX OIIK-2 31
MEPEMEHHBIX. v3
32. | OkcrpeMyM (DYHKIMHU JBYX HE3aBUCHUMBIX [IEPEMEHHBIX. OIIK-2 31
V3
33. | UncnoBble psiJibl, OCHOBHBIE ONPEICICHHUS. OIIK-2 31
V3
34. | [lpuzHaku cpaBHEHHUS DSIJIOB C  TOJOKUTEIbHBIMHU OIIK-2 31
yyieHaMH, pusHaku Jlanam6epa u Komm. V3
35. | Pa3noxeHue aneMeHTapHbIX QyHKIMIA B psii MakiopeHa. OIIK-2 31
V3
36. | Crenennsle psbl. Psagpr Teitnopa u MaknopeHa. OIIK-2 31
V3
37. | Pa3noxeHue aneMeHTapHbIX QyHKIMIA B psii MakiopeHa. OIIK-2 31
V3
38. | UHTerpupoBaHue ¢ MOMOLIbIO CTENIEHHBIX PS/IOB. OIIK-2 31

V3
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Ne Conepxanue Komnerenuus NAK
x° = 2xa/x +1 OIIK-2 H3
1. —— dx
Haiitn HeonpeneeHHbIA HHTErpall X
2 3 5 .[xe’xz dx OIlK-2 H3
Haiitu HeonpeieIeHHBINH MHTErpal
3. . . [ x* In xdx OIIK-2 H3
Haiitu HeonpeneIeHHBINH HHTETPal
4, y y _[cos 2 xdx OIIK-2 H3
Haiitu HeonpeneIeHHBINH HHTETPal
x*—2x* +x-3 OIIK-2 H3
S. 5 dx
Haiiti Heompe ieieHHbIIi HHTErpa X5 —2x-3
i J% dx OIlK-2 H3
BBIUHCIINTE onpe/ieneHnblil uaTerpan VX + 2
7/2 OIlK-2 H3
7 [ cos xIn(sin x)dx
BEIMHCINTD ONpeieIeHHbI uaTerpan */®
3 Havitn IJI0Ia b KPUBOJIMHEHHOU Tpamnennw, OI1IK-2 H3
" | orpaHHYeHHON JAHHBIMU THHHSAMH x=Lx=4x =4
= dx OIlK-2 H3
9, | N
BrruncianTs HecoOCTBEHHBINM HHTETpaT !
2 dx OIlK-2 H3
10. | -
Brrunciants HecoOCTBEHHBIM UHTETpAT °© 4-x
Haiitu obmee perieHue (oOmrmit WHTETPa) OIIK-2 H3
11. | muddepeHnmantbHOTO yYpaBHEHUS
x(y=Ddx —(x+1)ydy =0
12. | Haiitu obmee perieHue (oOmmit HUHTETPa) OIIK-2 H3
muddepeHInaaTbHOT0 YPaBHEHUS y=xy =X
13. | Haiitu obmee perieHue (oOmmit HUHTETPa) OIIK-2 H3
muddepeHInaTbpHOTO YPaBHEHUS y'=y-2y=0
14, | HaiiTu yacTHOE peEIICHUE, YIOBIETBOPSIONICE JIaHHBIM OIIK-2 H3
1 _ 2 _
HavanbHeIM yemoBmsim Y Y~ XY y(0)=0
15. | HaiiTu uacTHOe pelieHue, YAOBIETBOPSIONIEEe TaHHBIM OIIK-2 H3
HaYaJIbHBIM YCIOBHAM y"+4y =sin x , y(0)=0,y'(0)=1
16. | Pemutsb cucremy auddepeHnnanbHbIX ypaBHEHHH OIIK-2 H3
X'=X+2y
y'=2x-y
17. | lns Kaxmoro psga BBIIKMCATh TMEpPBbIE 5 YICHOB OIIK-2 H3

pasnoxenus. Haiitu npenen obmiero unena psaaa a,, .
® n+l




Crpannna 21 u3 45

18.

HccnenoBate psn Ha CXOAMMOCTb, NPUMEHSA NPU3HAKU
CpaBHEHMs. YKa3aTb OOWMH uileH psga, ¢ KOTOPBIM
CpaBHHUBACTCA I[aHHbII\/JI pAA.

© n+5
> —
n=ln< -2

OIIK-2

H3

19.

I/ICCHCILOBaTI) pAAbl HA CXOOUMOCTDb, IIPUMCHSAA IMMPHU3HAKU
Hanam6epa u Komn.

oo 9N

2 5

n=ln

OIIK-2

H3

20.

HccnenoBate  psiipl  HAa  CXOAMMOCTb,  IPUMEHSSA
HMHTETPAJIbHBIN IPU3HAK.

© 1

n=2 n+/Inn

OIIK-2

H3

21.

HccnenoBaTh psimel Ha CXOOMMOCTh. B ciydae ecim psif
CXOOAUTCs, IIOKaszarb, ABJIACTCA JHW 23Ta CXOOAUMOCTH
YCIIOBHOM MJIA a0COJTFOTHOM.

© 1n+1
> (_1)n+ —;
n=1 n

OIIK-2

H3

22.

Haiit 06;1acTh CXOAMMOCTH psifa.
oo yN

n=1n!’

OIIK-2

H3

23.

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

sin1° ¢ Tounocreio 0.0001

OIIK-2

H3

24,

BoruncnuTh onpeneneHHbli MHTErpajl ¢ TOYHOCTBIO JI0
0.001, pa3moXuB MOABIHTEIPAIBbHYIO (DYHKIHIO B PSI U
3aTeM MMPOUHTErPUPOBAB €r0 MOUICHHO.

1 w2

| cos—dx.

0

OIIK-2

H3

5.3.1.3. Bonpocel K 3a4eTy ¢ OLEHKOM

«He npeaAyCMOTPCHBID»

5.3.1.4. Bonipocsl Kk 3a4eTy

«He npeycMoTpeHbI»

5.3.1.5. Ilepeyenn TeM KypCOBBIX IPOEKTOB (pador)
«He npeycMoTpeHbI»

5.3.1.6. Bonipochl K 3amuTe KypcoBOro npoexkra (padorni)
«He npemycMoTpeHbI»
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5.3.2. OneHoYHBIe 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}

3nayeHne NoJaHoro auddepeHnrana GyHKIUA Z = y/xX TpU OIIK-2 V3
x=2; y=1; dx=0,1; dy=0,2 paBHo...
0,5;

0,05;

0,75;

0,075.

Hau6onrpiiee n HaumeHslllee 3HaYeHUE PYHKINN 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
Hpowussomrast 9X u3 ypasuenns * *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

Oo6nacteio 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

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

11.

N-if yacTUYHOM CyMMOH psijia Ha3bIBAETCS:
-CyMMa IEPBBIX N WICHOB psJia

OIIK-2

31

12.

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

OIIK-2

31

13.

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

OIIK-2

31

14.

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

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 = c0s (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 MakKCUMyMa C, a < ¢ < b, u He umeer
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 Maiasi MoCIeI0BaTeIbHOCTh 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  3HaueHud  ¢QyHKuMH y = [x|  ecTh: 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 AU depeHnmanom

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

35. | Iubdepenmuansroe ypasuenue xt dx + (X° + 3) cos t dt = 0 OIIK-2 31
SIBIISICTCSI:
- YpaBHEHHUEM C Pa3ICISIONIUMUCS ITepEMEHHBIMU

36. | Ha wHrepBane [a, b] uenpepbiBHas ¢yakmus f (X) OIIK-2 31
Bo3pactaer. Torma ee HauOosiplliee 3HAYCHHE OYIeT:
- f(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 00JACTH 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 SIBJISCTCA. OIIK-2 y3
1. Toukoi HENPEPHIBHOCTH;
2. Toukoli ycTpaHUMOTIO pa3phIBa;
3. Toukoii pa3psiBa IepBOro poja (CKavka);
4. Toukoii pa3pbiBa BTOPOTO poja (0ECKOHEYHOTO).

42. _ gbx OIIK-2 Y3
[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 Y3
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.

[lycth p — neHa (B ThIC. py0.), a  — 00beM Ipojax (B ThIC.
mT.). Cpenu creAyromux 3aBUCUMOCTEH HAWTH JIMHEHHYIO
yOBIBaroOIyr0 (hYHKIIUIO 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 IPOAYKIINHY 33]]aHa COOTHOIIICHHEM
2
y = X -3%% +40, Torua, (GYHKIIMSA CpeIHHUX 3aTpar
BBITJISTUT. ...
40

— 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. HanpaBieHue kacaTenbHOM COBMAJAET C HAIIPABICHUEM

OIIK-2

V3
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HOpMaJIH
3. 3HaueHue NPOU3BOAHON B TOUKE PABHO YIIIOBOMY

KO3 pHUIMEHTY KacaTelbHO! K rpaguKy GyHKIUU

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

52. 2 3y OIIK-2 V3
[
Heco6ctBennsiii 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
MOCIIEIOBATEITHLHOCTD
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 OrpaHMYCHHOHN TMOCIEIOBATEIHLHOCTH SIBIISCTCS 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 muddepennman GyHKIUN MOKHO HCIIOIb30BATH B OIIK-2 31
MPUOIMKEHHBIX BBIYUCICHHX?
1. Auddepenunan Bceraa CTpEMUTCS K HYIIIO;
2. Paznuunble dopmbl 3anucu auddepeHnnana o3HayaroT
OJTHO U TOXE;
3. Huddepennuan obnagaer CcBOWCTBAMHU, aHATIOTUYHBIMU
CBOMCTBaM MPOU3BOJHOM;
4. Yem MeHblIE NPUpALICHAE HE3aBUCHUMOM IIEPEMEHHOI,
TeM OOJIBIIYIO JIOJII0 THpUpalieHUs (YHKIMHM COCTaBISET
g depeHiman.
60. | I[IpumepomM OrpaHHYEHHOMW MOCIIEIOBATEIBLHOCTH SIBISAETCS 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 COOTBETCTBHE, 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/IHBIC, BXOISIINE B BEIYUCICHHS HEIPEPHIBHBI

- 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 MPOU3BOJHbBIEC PA3IMYAIOTCA HA PA3HOCTh MOCTOSHHBIX
cllaraeMbIX

-clieflyeT NpPUMEHUTh mpaBwio auddepeHnnpoBaHus
CII0OXKHOU (DYHKITUHI

OIIK-2

31

75.

[Touemy muddepennman GyHKIHHM MOXKHO HCIIOJB30BATh B

MPUOJIMKEHHBIX BBIYHUCIICHUAX?

— nuddepennuran Bceraa sBiIsieTCs IEIbIM YUCIIOM;

— paznmuunble Gopmbl 3anucu auddepeHianra 03HavyaT
OJIHO U TOXKE,

— nmuddenmuan obragaer CBOWCTBAMHU, aHAJOTHUIHBIMH
CBOMCTBaM MPOU3BOHOM;

— YeM MEHbIIE MpHUpAIICHUE HE3aBUCUMON IMEPEeMEHHOM,
TeM OOJIBIIYIO JIOJIFO TMPUpAIIeHUs (GYHKIIUHA COCTABIISCT
muddepennmran

OIIK-2

31

76.

Hudbdepenuupyemas GyHKIHS MOXKET UMETh SKCTPEMYM B
TEX TOYKaX, e

- MPOU3BO/IHAS HE CYIIECTBYET;

- POU3BO/IHAS PaBHA HYIIIO;

- MPOU3BOJIHASL PaBHA HYIIIO WX HE CYIIECCTBYET;

- IPOU3BOJIHAS] MCHBIIIC HYJISL.

OIIK-2

31

77.

Ecnu npenen OTHOIIEHUST TPOU3BOJHBIX IMPEACTABIAET
co0oli HeonpeaeaEHHOCTh, TO MOYKHO

- IpuMeHUTH pu3Hak Komw,

- 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 OTHOCHUTCIIBHO KacaTelbHOMI

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(pPHUIHMEHTY KacaTelnbHOH K rpaduKy QyHKINH,

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

80.

Ecnu Bo Bcex Toukax HEKOTOPOrO MHTEpBaa S <0 , TO
HEBEPHO:

- KpHBas BBIIIYKJIa B 3TOM UHTEPBAJIE;

- 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 audGepeHIInaIbHOTO YpaBHEHUS N-TO
MOPsIIKa Ha3bIBACTCS

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

- pelieHHe, cojep)Kamiee N HE3aBHCHUMBIX ITPOU3BOJIBHBIX
MOCTOSIHHBIX (TIPaBUIIHHO)

- pelleHHe, BBIPAKEHHOE OTHOCHTENBHO HE3aBHCUMOM
MepEeMEHHO N

- penieHue, NoJay4yeHHoe 6e3 HHTErpUpOBaHUS

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 UHTerpaja 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 (YHKIHMH 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




Crpannna 30 u3 45

- 4YacTHas IPOMU3BOJHASA II0 OJHOW IIEPEMEHHOM 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, 3aBUCAILIEE OT X - TOJIBKO B IIPABYIO
4acTh

87.

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

- oTnpeAeNNTeNh BpOHCKOTO paBeH HYITIO

- KOPHH XapaKTePUCTUIECKOTO YPaBHEHUSI KOMILJICKCHEIE

- KOPHH XapaKTePHCTUYECKOTO YpaBHEHUS JICHCTBUTEIbHbIC
U pa3TUIHbIC

- KOPHU XapaKTepUCTHYECKOTO YPABHEHUS BEIECTBEHHBIC U
paBHBIC

OIIK-2

31

88.

4! TOXKJIECTBA, 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 nuHelHOTO MUdPEepeHINATEHOTO ypaBHEHUS
MIEPBOTO MOPSJIKA HE TPUMEHSETCS

- 3aMeHa MePEMEHHOI

- pazzeneHue 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 CTCIICHU, CJICAYCT
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 MPUBEAEHHOTO HE OTHOCHUTCS K METOIy
paznoxeHus?

- HeomnpeAenéHHbIH MHTerpan ajreOpanyeckod CyMMBbl
KOHEYHOro yuciia (yHKIUH paBeH anredpandeckol cymme
HEONPECNIEHHBIX UHTETPAJIOB 3TUX PYHKLUN

- IOCTOSTHHBI MHOKUTEJb B MOJIBIHTETPAIbHOM BBIPAQXKEHUU
MO>KHO BBIHOCHUTb 32 3HaK HEONpeAeIEHHOrO NHTErpaa

- IPOM3BOJIbHAS TMOCTOSIHHAs B OKOHYATEIbHOM pEIIEHUU
00BeAMHSIET BCE MTPOU3BOJIbHBIE TOCTOSTHHBIE

- Heompenen€HHbIM HMHTerpaq  oOjaaaer
WHBAPUAHTHOCTH

CBOMCTBOM

OIIK-2 31

94.

UTo U3 HIKE NMPHUBEIEHHOTO OTHOCHUTCS K METOJY 3aMEHBI
IIepEMEHHOMN ?

- TOJBIHTErPAJIbHOE BBIPAKCHHE MPEJICTABISACT COOOM
HE3aBUCHMYIO TEPEMEHHYIO, YMHOXEHHYI0 Ha MHOTOYJICH
OT JTOM TMEPEeMEHHOW, WM Ha TPUTOHOMETPUUYECKYIO
GYHKIHUIO OT ATOM TEPEeMEHHOW WM Ha CTENEHHYIO
GhyHKIHIO (B TOM YKCIIE KOPEHB) OT ATOU MepEMEHHON

- MOoJbIHTerpajbHas (QYHKUIHS B KOHEYHOM 4YHCIE TOYEK
KOHEYHOTO OTpe3Ka MHTEIPUPOBAHMUSI HE CYILECTBYET,
oOparasch B 06CKOHEUYHOCTh

- OTCYTCTBYIOT MHOTOWIEHBl OT IEPEMEHHOH, KOTOpHIE
MOXHO ObLTO OBI TpeoOpa3oBaTh

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

OIIK-2 31

95.

Meton Heomnpenen€HHbIX KO3()(PUIMEHTOB MpUMEHseTcs,
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 COOTBETCTBUE!

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

4. ®opMyna UHTETPUPOBAHUS 110 YACTSM.

A lim 202 g,

x=>0 X
B.ju-dv=u-v—jv-du;

OIIK-2 V3




Crpannna 32 u3 45

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:

- OmIpenenéHHBId WHTErpal HE 3aBUCHT OT TOTO, Kakas
MepBOOOpa3Hasl MOBIHTErPATBHON (DYHKIIUU B35Ta TPU €T0
BBIYHCIICHUT

- MPU HAXOXKJCHUM CYMMBI WHTETPAIOB CIEAYCT BBOJUTH
TOJILKO OJIHY MTPOU3BOJIbHYIO TOCTOSTHHYIO

- Ha oTpe3ke [a, b] mpupamieHuss BceX MNEpBOOOPA3HBIX
¢ynkun f(x) coBnaaaror

- B TEpBOOOpa3HyI (YHKIMIO TOJCTABISETCS 3HAYEHUE
BEpXHero rnpejena b, nanee - 3HaUCHHE HIDKHETO MpeJieria 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 (GUrypel, OrpaHMYEeHHOI Trpaduxom

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

- HeomnpeAenéHHbIM HHTErpal OT (YHKIHH BO3BEICHUS
yuclia B KBaJpar

- ONpeneN€HHbII  WHTErpan;  oOT
HEeNpepbhIBHOM QYHKIIUU

- HECOOCTBEHHBII HHTETPajl OT HEMPEPHIBHOW QPyHKINU

- 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 MOIYIJIOCKOCTH

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

OIIK-2 31

102.

Uro He sIBNISETCS IaroM HaX0XKJIEHHs 3KcTpeMyMa (pyHKIMU
JBYX TIEPEMEHHBIX ?

- HAXOKJEHUE OTPECIIUTEIS

- IOJICTAHOBKA 3HAYEHUS KPUTUUECKON TOUKH B UCXOIHYIO
(GYHKIHMIO IBYX EPEMEHHBIX

- HAXOKJICHUE aCUMIITOT

OIIK-2 31
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- pellIEeHHUEe CUCTEMBI YPABHEHUN

103. | Uro HEe OTHOCHUTCS K TMOHSATHIO U HAXOXKICHHUIO YCIOBHOTO OIIK-2 31
sKcTpeMmyma?

- MEXIy IHEepEeMEHHBIMH  CYIIECTBYET  HEKOTOpas
B3aMMOCBSI3b

- CBi3b MEXKAY TEPEeMECHHBIMH 3aJaHa YypaBHEHHEM
- CYIIECTBYIOT OTPaHWYEHHUS [UIA KOOPJAMHAT TOYKHU
IKCTpEMyMa

- HY’)KHO HaXOJIUTh KPUTUYECKUE TOUKH

104. | YncnoBoii psi CXOAUTCS, €CIIH IPEAeT €T0 YaCTUIHBIX OIIK-2 31
CYMM...

- KOHEUeH

- OECKOHEYEH

- HE CYIIIECTBYET

105. | ITpomomkuTe HEOOXOMMOE YCIOBUE CXOUMOCTH psija 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

> ———— crexayeT NIPUMEHHTb. ..
n=1 n:

- nmpusHak Komm

- npu3Hak [{anambepa

- npu3Hak JlelOHua

- TIpeIeIbHBIN MPU3HAK CPABHCHUS

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

© n3+n

2

n=1 N~ +2n

> CJICAYCT IIPUMCHUTD. ..

- 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 CXOJIUTCA
- 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 WHTEpBAJI 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. | HaiitTu 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=Ff(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

- IPOU3BOJIHA I10 HAIIPABJIEHUIO

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

- mapaboJIbl
- DIUTUIICH

123. | Obmum  pemenuemM  auddepeHIMaIbHOTO  YpaBHEHUS 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 YCIOBHUSM HA3bIBAETCS pELICHHE
3a/1auH. ..

- bepnymm

- Jlarpanxa

- Ko

125. | U3 nannsix nuddepeHInanbHbIX ypaBHEHUN YpaBHEHUSIMU 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. | MuoxecrBa. Onepanuu HaJl MHOKECTBAMHU. 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

1. beckoneuno Majkle, OCCKOHEUHO 0obIIHE OIIK-2 31
oCIeToBaTeIbHOCTH. CBSA3h MEXTy HMH.

8. CBoiicTBa OECKOHEYHO MaJIBIX ITOCJIEN0BATEILHOCTEN. 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. | IpenenpHBIA IEpEeX0]] 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 ¢ynkmuum Ha OeckoHeuyHOCTH (To [eliHe W MO OIIK-2 31
Kommn).

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

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

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

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

24. | CpaBuenue OeckoHeyHO Maiblx (yHKuiA. CpaBHeHHE OIIK-2 31
0EeCKOHEYHO OONBIINX (YHKIIHA.

25. | HenpepbIBHOCTH (DyHKIIHH. OIIK-2 31

26. | Touku paspbiBa (pyHKIMH (IIEPBOTO poja, BTOPOTO poja, OIlIK-2 31
yCTpaHUMBIN pa3pbiB).

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

28. | Teopema 00 yCTOWYMBOCTH 3HAKA HENPEPHIBHON (QYHKIUH. OIIK-2 31

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

30. | Bropas teopema bosbriano-Komru. 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. | HempepsiBHOCTH 00paTHON (QyHKIUU. 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 cBszu nauddepeHIUPYeMOCTH (QYHKIUU U OIIK-2 31
CYILIECTBOBAHUEM ITPOU3BOJHOM.

39. | Cas3p HEenpepbIBHOCTH U AU (HEpEHIIUPYEMOCTH. OIIK-2 31

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

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

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

45. | InddepeHnmpoBanue CI0KHON QYyHKITUH. OIlK-2 31

47. | Ilpou3BoHbIE BBICHIMX OPSIKOB. OIIK-2 31

48. | lnddepeHImanbl BEICIINX TOPSIKOB. OIIK-2 31

49. | Bospacranue u yObiBaHHE (YHKIUU B TOUKE (ONpeAeeHHe OIIK-2 31
U TEOpeMa).

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

51. | Teopema Posis. OIlIK-2 31

52. | Teopema Jlarpanxa. OIIK-2 31

53. | Teopema Kommn. OI1K-2 31

54. | YcmoBusi MOHOTOHHOCTH (DYHKIIMH Ha MHTEpBAJIC. OI1K-2 31

55. | ®opmyna Teinopa. OIIK-2 31

56. | ®opmyna MakiopeHa. OIlK-2 31

57. | IlepBoe moCTAaTOYHOE YCIOBUE 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 ycimoBrUe TOUKHU repernoa. 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. | OCcHOBHBIE TUIIBI UHTETPAJIOB OEPYIIUXCS 110 YACTSIM. 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 ONPECICHHOTO MHTETrpaa. 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 OIPENSICHHOTO HHTEerpaa OIIK-2 31
[TpubnmxeHHOE BEIYMCIICHUE OTPEACICHHOTO HHTETpajia
81. | HecoOcTBeHHBIC MHTETPANIbI ¢ OECKOHEYHBIMU TPENICIaMHU. OIIK-2 31
82. | HecoOcTBeHHBIC HHTErPAJIBI OT HEOTPAHNYEHHBIX (DYHKIIUH. OIIK-2 31
83. | Merpuueckue, IUHEHHBIC, HOPMUPOBAHHBIC, CBKJIHMIOBBI OIIK-2 31
MIPOCTPAHCTBA.
84. | llonsarue ¢ynxmum N mepemeHHbIX. [Ipenen ¢yHkmmm n OIIK-2 31
MepEeMEHHBIX.
85. | HempepbiBHOCTh QyHKIIMH N MEpEMEHHBIX. OIIK-2 31
86. | HempepbIBHOCTH CIOKHOHN (PYHKITHH. OIIK-2 31
87. | YacTHble Mpon3BoAHBIC (HYHKIIMU N IEPEMEHHBIX. OIIK-2 31
88. | IuddepenupyemMoctp PyHKIIMH N TIepeMEHHBIX. OIIK-2 31
89. | Jduddepernman GpyHKIHS N IEPEMEHHBIX. OI1K-2 31
90. | duddepernmpoBanue CIOKHON QYHKITHH. OIlK-2 31
91. | Ilpowu3BojHas 1Mo HampaBieHUIO. [ pajneHT. OIIK-2 31
92. | YacTHBIE MPOM3BOAHBIC BHICITUX MOPSIKOB (GYHKITUH 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
MIEPEMEHHBIX.
96. | HesBubie GpyHKIHN. OIIK-2 31
97. | YcnoBHBIHM SKCTPEMYM. OIIK-2 31
98. | Merox mHOXuUTeNEH Jlarpamxka. OIIK-2 31
99. | OmnpexneneHue YMCIOBOTO Psijia, YACTUIHONU CYMMBI, OIIK-2 31
CXOJSIIErocs psija.
100. | CpoiicTBa CXOIAIIMXCS YUCTOBBIX PSAIOB. OIIK-2 31
101. | Heo6xoaumoe ycioBHE CXOUMOCTH YUCIIOBOTO psija. OIIK-2 31
CX0MMOCTh FapMOHHYECKOT0 Psijia.
102. | Heo6xoauMoe 1 JOCTAaTOYHOE YCIOBUE CXOJMMOCTH Psijia ¢ OIIK-2 31
HEOTPUIIATEIbHBIMU YJICHAMH.
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 0 paauyce CXOAMMOCTHU CTENIEHHOTO psa. OIIK-2 31
112. | Onpenenenne auddepeHIHaIbHOI0 ypaBHEHUS TEPBOTO OIIK-2 31
nopsinka. Pemenue ypaBHeHusa. 3amaua Komu. OO6mee u
YacTHOE pelIeHHue YPaBHEHUSI.
113. | YpaBHeHuUs ¢ pa3fensiomUMuUCs epeMEHHBIMU. OIIK-2 31
114. | Jluneiinple ypaBHEHUSI. 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  auddepeHraTbHbIe  YpaBHEHHS  BTOPOTO OIIK-2 31
MOPsJIKa C OCTOSIHHBIMU K03 (hUITeHTaMu

5.3.2.3. 3agauu A9 NPOBEePKN YMeHHIl U 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 oGmiee pemenue auddepeHnaibHOro ypaBHEHUS - H3
y” + 4y = 3sin 2x. OIIK-

JUis KaKJ0ro psAjia BBIUCATh MEPBbIE 5 UJICHOB Pa3jioKeHUs.
Haiitu peen oOmiero unena psaga a,,. Caenars BBIBOIL.

2. OLK.2 H3
n=1n? 3
13 HCCHCI[OB&TL pﬂ,[[LI Ha CXOOUMOCTB, 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. Ilepeuyenn Tem pepepaToB, KOHTPOJIBLHBIX, pacueTHO-rpaguyecKux pador

«He mpegycMoTpeHbI»

5.3.2.5. Bonipochl /151 KOHTPOJILHOI (PacueTHO-TpaduyecKoii) padoThl

«He mpegycMoTpeHbI»

5.4. Cucrema ouneHMBaHUS A0CTHKEHUS] KOMIIeTeHIMI
5.4.1. OneHka 10CTHKEHUS] KOMIIETEHIMI B X0/1e POMEKYTOYHOM aTTecTauuu

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 msa cOopa 1 0OpabOTKH JaHHBIX MPU PEIICHUH
MOCTaBJICHHBIX SKOHOMUYECKUX 3324

1-38

MPUMEHSATH METOJBI MATEMaTHYeCKOTOo aHalu3a |
V3 | momenupoBaHus Juisi cOopa W 0O0pabOTKM NaHHBIX TPH
pEIIeHIH MTOCTABICHHBIX SKOHOMUYECKUX

1-38

BJIagccT HaBBIKAMH OINPCACICHHUA W OLCHHBAHUMA
IPAKTUICCKOI'O IIPUMCHCHUA peH_ICHI/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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aHajJInu3a

MO/JICTTUPOBAHUS VIS 110-117, 119-120,123
coopa wu
TAHHBIX TIPH PEIICHUU
IMOCTaBJICHHBIX
SKOHOMHUYECKHX

u | 66,68,69,81,84,91,92,98,99,106,107,

00paboTku

BJIaACCT

aHaJIn3a

oIpeieneHus "
OIICHUBAaHUS
[IPaKTUYECKOTO

H3 | npumenenus  peueHuit
3aJad MaTeMaTU4ecKoro
U peleHust
MTOCTaBJIEHHBIX
SKOHOMMUECKHUX 3a/1a4

HaBbIKaMH

1-14

6. YueOHO-MeTOANYECKOE U MHPOPMAIIMOHHOE o0ecriedeHHue JUCHUIINHbBI

6.1. Pexomenayemasi aureparypa

Tun
PEKOMEHTaln i

[IepedyeHp 1 PEKBU3UTHI TUTEPATYPHI
(aBTOp, Ha3BaHME, rOJl U MECTO U3/IAHNUS)

KomnmuectBo
JK3. B
ounodmmoTeke

6.1.1.
Yyeburble
U3IAHUS

bob6puk I'. U. Beiciiast maTemaTHka Jisi 5KOHOMUCTOB: COOPHUK
3a7a4  [97eKTpoHHBIN pecypc]: YuebHoe mocobue / I'. W.
bo6puk, P. K. I'puanesudroc, B. . Matsees, b. M. Pynwik, P.
B. CarutoB, O. K. Cwmaruna, B. I'. lllepmneB; Poccuiickuit
SKOHOMHUYecKkui yHuBepcuteT uMm. ['.B. IlnmexanoBa - Mocksa:
00O "Hayuno-uznarensckuit uentp MHOPA-M", 2022 - 539 c.
[BU] [DBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=400011

byxogen; A. I'. Maremarudeckuii ananus: yaeOHOe TTocoOue st
CTYICHTOB, OOYYalOIIMUXCS [0 HANpPAaBICHUIO TOATOTOBKHU
38.03.01 (080100.62) - "Oxonommka" / A. I'. Byxosem, U. B.
I'puanesa, FO. B. HekpacoB; BopoHekckuid rocy1apCTBEHHbIN
arpapHbelii ~ yHuBepcuTeT -  Boponex:  BopoHexckui
roCyJlapCTBEHHBIN arpapHbii yauBepcutet, 2015 - 185 c¢. [LIUT
12388] [IIT] URL:
http://catalog.vsau.ru/elib/books/b105644.pdf

93

Boicirass  maTtematuka Afisi  O9KOHOMHCTOB: Y4€OHUK ISt
CTYICHTOB  BY30B, OOYYalOIIUXCSI 1O  3KOHOMHYECKHM
cnenansHocTsaM / [H. 0. Kpemep [u ap.]; mox pea. H. I
Kpemepa - M.: FOnutu, 2010 - 480 c.

146

3aiineB WM. A. Bbicmas Matemaruka: ydyeOHUK JUIsl CTYIIEHTOB
CeNbCKOX035HCTBeHHBIX BY30B / M. A. 3aiiueB - Mocksa: Jlpoda,
2005 -399 ¢

303

Kpacc M. C. MaremaTHka A1 5KOHOMHYECKOTO OakaiaBpuara
[anekTponHblil pecypc]: Yuebnuk / M. C. Kpacc, b. IL
UynpeiHoB; II0OBO/KCKMH  TOCYIapCTBEHHBIH  YHUBEPCUTET
TeJIEKOMMYHHUKaMi 1 nHpopmatuku - Mocksa: OOO "HayuHo-
m3parensckuil uentp UHOPA-M", 2023 - 472 c. [DU] [OBC
3HaHUYM | URL:



https://znanium.com/catalog/document?id=400011
http://catalog.vsau.ru/elib/books/b105644.pdf
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KomunuecTso
Tun IIepedyeHb U PEKBU3UTEI IUTEPATYPbI
PEKOMEH 1alnit (aBTOP, Ha3BaHUE, TOJl U MECTO U3AAHUS) ou g;;;):em
https://znanium.com/catalog/document?id=422205
[epmueB B. I'. Marematuueckuii aHaiu3 [3JIEKTPOHHBIN
pecypc]: Yuebnoe mocobue / B. I'. llepmueB - Mocksa: OOO
"Hayuno-uznarensckuii nentp MHOPA-M", 2023 - 288 c. [DU]
[DBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=419610
epmne B. I Maremaruueckuil aHanu3: cOOpHHMK 3ajad C
peleHusIMH [2JIeKTpOHHBINA pecypc]: Yuebnoe mocobue / B. T
MepmneB - MockBa: OOO "HaydHo-u3naTeNnbCKUl IIEHTP
NHOPA-M", 2022 - 164 c. [OU] [OBC 3nanmym] URL:
https://znanium.com/catalog/document?id=388965
Marematuueckuit aHaIn3 [D51eKTpOHHBIIH pecypcl:
METO/JMYECKUE YKa3aHWSd W WHIUMBUIYyaJbHbIE 3aJaHUS 110
qucuuImHe  MaTtemMaTtuyeckuid aHaim3 Ui OOydaroImmuxcs
6.1.2. .
Meromuecke HanpaBJICHUS ?8'03'01 u:‘)KOHOMI/IKa /" BopoHexckuii
S— rOCy/IlapCTBEHHbIN arpapHblii YHUBEpPCHTET ; [cocT. : A. Fu.
byxosen, JI. A. Illumkuna] - Boponex: Boponexckuit
rocynapcTBeHHbI arpapHbiii yHuBepcurer, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164751.pdf
BectHuk ~ BOpOHEXKCKOro  rocylIapCTBEHHOTO  arpapHoro
YHUBEPCUTETA: TEOPETUYECKUH W  HAYYHO-IIPAKTHYECKU
6.3 )ypHai / Boponex. roc. arpap. yH-T - Boponex: B'AY, 1998-
Hepno'm/'m.ecxne DKOHOMHKa H MaTeMATHUECKHE METO/Ib: KypHAI / YUpEIUTEID :
3 AkaneMU4ecKHil  Hay4yHO-M3AAaTEIbCKUM, IPOU3BOJICTBEHHO-
noaurpa@uueckuii W KHUTOPACIPOCTPAHUTEILCKHM  IICHTP
Poccuiickoit akangemun Hayk "M3narensctBo Hayka " - Mockaa:
Hayxka, 1965-
6.2. Pecypcnl cetn UHTEpHET
6.2.1. DjeKTpOHHbIE OUOJIHOTEYHbIE CHCTEMBI
Ne HazBanue Pa3memnienune
1 | Jlans https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | IOPAUT http://www.biblio-online.ru/
4 | E-library https://elibrary.ru/
5 | Dnekrponnas oubmuoreka B AY http:/library.vsau.ru/
6.2.2. IIpodeccnonanbubie 0a3bl JAHHBIX M1 HHPOPMALMOHHBIE CHCTEMbI
No Ha3zBanue Pa3zmemenue
1 |CnpaBoynas npaBoBas cucrema ['apanar http://www.consultant.ru/
2 |CnpaBounas npaBoBas cucrema Koncynprant [Imroc | http://ivo.garant.ru
https://Texakcnepr.caift/sistema-
3 |IIpodeccronanbhbie cipaBouHble cucTeMbl «Koaekey kodeks



https://znanium.com/catalog/document?id=422205
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
https://техэксперт.сайт/sistema-kodeks
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6.2.3. CaiiTbl 1 HHpOPMALMOHHBbIE TOPTAJIbI

Ne HasBanue Pa3smemenne

1 | Obpa3oBaTenbHbBIE PECypChI [0 MATEMAaTUKE www.math.ru
Huarepuer OuOIMOTEKa  MOIYJISIPHOMU U3UKO- .

2 P . yip ¢ http://ilib.mccme.ru/
MaAaTEMATHUYCCKOU JII/ITepaTypI)I
cautr o asjeiie  BBICHIEH MaTeMaTUKHd  —

3 pasil http://procmem.ru/
MaTEMAaTHU4YCCKUU aHAJIN3.

4 «Pe3onbBeHTA) https://www.resolventa.ru/
ydeOHbIC MaTepUaIbl. index.php/lineinaya-algebra -

7. MaTepHaJIbHO-TEXHHYECKOE H MPOrpaMMHOe odecrneyeHune TUCHUIIINHBI

7.1. Ilomemenust aJis1 BeAeHUs 06pa3OBaTean0r0 nmpouecca u 060py}10BaHI/Ie

HanmeHoBaHue NOMEIICHUH T TPOBEACHUS BCEX BUIOB
y4eOHOU 1eATeNbHOCTH, IPEAYCMOTPEHHON Y4€OHBIM IJIAHOM,
B TOM YHCJI€ TOMEIICHUS ISl CAMOCTOSITETIbHOM paboThI, ¢
yKa3aHUEM TepevHs] OCHOBHOTO 000pyI0BaHMs, y4eOHO-
HaTJISTHBIX TIOCOOMH 1 MCTIOJTE3YeMOTO TIPOTPaMMHOTO
obecrieyeHus

AJlpec mOMeIeHn JIst
MIPOBEJICHUS BCEX BUJIOB
y4eOHOM JIeATEeTLHOCTH,
MPEAYCMOTPEHHOM yaeOHBIM
TJTAHOM

VYyeOHast  ayauTopus JUIsl TMPOBENEHUS Y4YeOHBIX 3aHATHM:
KOMIUIEKT y4eOHOM MeOeu, JeMOHCTPAIlMOHHOE 000y I0BaHNE
1 y4eOHO-HarisgHbIe MOCco0us .

YueOHast  ayauTopusl Ul MPOBENEHUs Y4YeOHBIX 3aHATHM:
KOMIUIEKT y4eOHOU MeOesH, JeMOHCTPAIIMOHHOE 000y I0BaHHE
U y4eOHO-HArJsgHBIE TOCOOHWS, KOMIIBIOTEpHAs TEXHHUKA C
BO3MOXHOCTBIO ITOAKJIIOYEHUSI K CETH "Untepuer" wu
obecrieueHUeM JIOCTyNa B 3JEKTPOHHYIO WH(OPMAIMOHHO-
o0Opa3oBaTelbHYI0  Ccpeny, UCIIOJIb3yeMO€ TMPOrpaMMHOE
obecrieuenne MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, Snnekc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, elLearning
server , AST Test, Anet @unancer 3, Mathcad, Maxima.

394087, BopoHnexckas 001.,
r. Boporex,
yi1. MuuypuHa, |

394087, Boponexckast 001.,
r. Boponex,
yi1. MuuypuHa, 1

[Tomemienne 11 CaMOCTOSATENbHOW PpabOTHI: KOMILJIEKT
yueOHOM Mebenu, JIeMOHCTPAllMOHHOE OOOpYyJOBaHHE U
yuyeOHO-HarJAIHble TOCOOMS, KOMIIbIOTEpHAsh TEXHUKAa C
BO3MOYXHOCTBHIO IIOAKIIOYEHUSA K CETHU "UnTepuer" wu
obecriedeHHeM JOCTyla B DIEKTPOHHYIO HH(GOPMAIMOHHO-
0o0pa3oBaTelbHYI0  Cpely, HCHOJIb3yeMO€  IPOrpaMMHOE
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, Anet @unancer 3, Mathcad, Maxima.

394087, BopoHnexckast 0011.,
r. Boponex,
yi. Muuypuna, 1 (ayzg. 113,
115, 116, 119 120, 122, 123a,
126, 219, 220, 224, 241, 273 -
¢ 16.00 1o 20.00), 232a



https://www.resolventa.ru/

7.2. IlporpaMMHoe obecnieyeHue
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7.2.1. IlporpaMMHoOe obecniedeHne 001Iero HaA3HAYEHUS

Ne Haspanue Pasmemenue
1 | Oneparnmonnsie cuctreMbl MS Windows /Linux /Peq OC 1K HOS?X’;OH cetn
2 [Maketsr opucHbIx npuitoxkenuin MS Office / 1K B oKanbHOM ceTH
OpenOffice/LibreOffice BIr'Ay
3 [Iporpammsl w1t mpocmotpa (aitto Adobe Reader / 1K B oKanbHOM ceTH
DjVu Reader BIr'AY
4 Bpayszeps! fAnnexc bpaysep / Mozilla Firefox / Microsoft I1K B noxasibHOM ceTn
Edge BIr'AY
IIK B noKasbHOM ceTn
5 | AnTuBupycHas nporpamMmma Drweb ES BIAY
. IIK B noKasibHOM ceTn
6 | Ilporpamma-apxuBarop 7-Zip BLAY
7 | MynsTumenua npourpsiBarenb MediaPlayer Classic MK» HO];FJX’;OH et
8 | [nardopma onnaitH-oOydeHus elLearning server TK B sioKkabHOl cetn
BIrAy
9 | Cucrema xommbroTepHoro TectupoBanus AST Test TK B s1oKkabHol cetn
BIr'AY
7.2.2. CienuaJu3upoBaHHOE IPOrPpaMMHOe oOecrieyeHmne
No Haspanne Pasmenienne
1 [Iporpamma aHanu3a (UHAHCOBOM OTYETHOCTH AJBT IIK B nokaibHOM ceTn
®duHaHCHI 3 BI'AY
2 | Cucrema kommbIoTepHO# anredpb Mathcad MK HO&E’X’;CH et

3 | Cucrema komMmbIOTepHOM anreOpbl Maxima

TIK aya. 116, 120 (K1)

8. MexaucuuiinHapHble CBS3H

JucruruiiHa, ¢ KOTOpo

Kadenpa, Ha koTopoii mpenoaaeTcs

[Toanuck 3aBemyroniero

HEOOXOJMMO COTJIACOBAaHHE JMCHUILIMHA kadenpoi
b1.0.13 JIuneinasa OKOHOMHYECKOTO aHaJIn3a, 3anopoxkiieBa JLA.
anredpa CTaTUCTHUKH u TIPUKIJIATHOM ~
MaTeMaTHKU "‘7%
b1.0.17 Teopus DKOHOMHYECKOTO aHaJm3a, 3anopoxiieBa JLA.
BEPOSITHOCTEH U CTaTHCTHKH u MIPUKIIaTHON =
MaTeMaTH4ecKas MaTeMaTuKu "‘7%
CTaTHCTHKA
b1.0.21 DxoHomeTpuka DKOHOMHYECKOTO aHa/In3a, 3anopoxuesa JLA.
CTaTHCTHKH u MIPUKIIaTHON ) 7%

MaTC€MaTHUKHU




Crpannra 45 u3 45

JIncr nepnoanveckux npoBepok padoyeii NporpaMmmMsl
U MH(pOpMAaIUsi 0 BHECEHHBIX H3MEHEHHMAX

[ToTpebHOCTH

JI0JDKHOCTHOE JINLIO, B KOPPEKTUPOBKE

MPOBOIUBILIEE YKa3aHUEM HNudopmanusi 0 BHECEHHBIX
nposepky: ©.1.0., Hlata COOTBETCTBYIOLLIUX M3MEHEHUAX
JOJIKHOCTD paznesoB padoueit
IIPOTPAMMBI

H.o. 3aBenyroiero IIporokon Pabouas nporpamma

kadenpoii [Tanuna E.B. Nel2 ot AKTyaJIU3UpOBaHa Ha

26.05.2025 . | 2025-2026 y4eOHbIi

rox

3aBeqyronui ITporokon Pabouas mporpamma

kadenpoii [Tanuna E.B. Nel3 or aKTyaJIM3MpOBaHa Ha

16.05.2026 r. | 2026-2027 yueOHBbIH

ron
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