Crpannna 1 u3 45

MuHHCTEpPCTBO ceJbCKOro xo3siiicta Poccuiickoit @eaepaunu

@enepanbHOe rocyIapcTBeHHOE 0I0/1KeTHOe 00pa3oBaTeIbHOE YUpesKIeHHe
BbICIIEr0 00Pa30BaHUsd

«BOPOHEKCKHM T'OCYJIAPCTBEHHBIN ATPAPHBINA YHUBEPCHUTET
UMEHU UMIIEPATOPA IIETPA I»

YTBEPXJIAIO

M.o. exana 9KOHOMHYECKOTO (aKkybTera
"
( /{7‘;2’/ A.H. Yepupix
e ;

«27» nions 2023r.

PABOYAS ITPOI'PAMMA 11O AUHCHHITIJIMHE

B1.0.15 MATEMATUYECKHN AHAJIN3

Hanpasnenune noarorosku 38.03.01 Ixonomuka

Hamnpasnennocts (mpoduis) Hajioru u Hanoroo610xenue

KBamu¢ukanus BeITycKHUKa OakanaBp

@aKyJIbTET IKOHOMUY eCKH

Ka(benpa O9KOHOMMHYCCKOI'O aHajinu3a, CTAaTUCTUKH U HpHKHaﬂHOﬁ MAaTEMAaTUKHU

};’/;Q OKYMEHT NOJAMUCAH y /’
g K BHeRTSEHIRSVNOARICHIO

St €

K.2.H., noredT JI.A. IlInmknaa

Ceptudukat: 5766442635ADBC86110DA9DOF1A9CF25
Bnapeneu: Arnbanos AnekcaHap Bnaammuposuy
Hencteutenen: ¢ 13.05.2025 po 06.08.2026

Boponex — 2023 r.



Crpannna 2 u3 45

PabGouas mporpamma paspaborana B cootBeTcTBUU ¢ DenepanbHbIM TOCYAapCTBEHHBIM
00pa30BaTeIbHBIM CTaHIAPTOM BBICIIEI0 0Opa3oBaHUs MO HampasiaeHuio moarotoBku 38.03.01.
DKOHOMHKA, YyTBEpXKICHHbIM [IpHKa3oM MHHHCTEpCTBA HAyKM M BBICHIETO 00pa30BaHUS
Poccuiickoit @enepanuu Ne 954 ot 12.08.2020 r.

PaGouas mporpamma yTBep)KIeHa Ha 3acefaHWH Kadenpbl dKOHOMHYECKOrO aHallu3a,
CTATUCTUKHU U MPHUKIAAHON MaTeMaTuku (poTokos Ne 11 ot 19.06.2023 r.)

3aBeaywuuii kadeapoii ‘7% JI.A. 3anopo:kueBa

PaGoyas mporpamMma pekOMeHJOBaHAa K HCHOJIb30BaHUIO B Yy4eOHOM MpoIecce
METOMYECKON KOMHCCHEH SKOHOMUYecKoro dakybrera (mpotokon Ne 10 ot 21.06.2023 1.).

Ilpeacenarenns MeTOAUMUYECKOH KOMUCCHH E.b. CanbHukoBa

Penenzent paGoueit mporpammbl: HayanbHUK MUDHC Poccum Nel7 mo Boponexckoi
00J1aCTH, COBETHHK TOCYJJapCTBEHHON IpakaaHcKoi ciyk0b1 Poccuiickoit @enepanun 1 kimacca
Bopounosa Onbra BsiuecnaBoBHa.
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1. O0mas xapakTepuCcTUKa JUCHUIITHHBI

1.1. Hean TUCHUNIAHDBI

Henbio u3yueHus AUCHUIUIMHBI SBISETCS (OpMUpOBAHUE Y OOYUAIOMIMXCS YCTOWYMBBIX
3HAHUN W HABBIKOB 1O NMPUMEHEHUIO MAaTEMAaTHYECKOTO aHaM3a K PEHICHUI0 TEOPETHUECCKUX H
MPaKTUYECKUX 3a7a4 SKOHOMHUYECKOrO COJACpXKaHUsA, a Takke (OpMUPOBAHHUE CHCTEMHOIO
MBIIIJIEHUS MYTEM JI€TaJbHOIO aHalli3a IMOAXOJ0B K MaTeMaTHUYE€CKOMY MOJEIUPOBAHUIO U
CPaBHUTEJILHOTO aHAJIM3a KOHKPETHBIX SKOHOMUYECKHUX 3a/1a4.

1.2. 3agaun AUCHUILINHDBI

3agaum yuyeOHOW U CITUTIITUHBI:

— OBJaJicHHE 0a30BBIMU pa3elaMH MaTEeMaTUYECKOrO aHadn3a, HEOOXOIUMBIMHU JIs
aHaJM3a U MOJIETMPOBAHUS SKOHOMUYECKUX 3a]1ay,

—  ONpeIeNeHUE U YIOpsIoueHne Heo0X0quMoro oobeMa HH(GOpMAIUU TIPU ITOCTAHOBKE,
peanuzanuu U 00pabOTKE MTOTOBBIX PE3YJIHTATOB MAaTEMaTHUECKOW MOJEIN SKOHOMHUYECKOM
3a/1a4u;

— (opMHpOBaHHE MPAKTHYECKUX HABBIKOB, KOTOpPbIE TO3BOJSIT B JaJbHEHUIIEM
npuHUMAaTh 3GGEKTUBHBIE pelIeHUs B TPOPECCHOHAIBHON e TEIbHOCTH.

1.3. IIpeaMeT TUCUMTIIMHBI

IIpeamer aucuumiInHbl - AuddepeHuanbHble 1 UHTErpaibHble MCUUCICHUS (YHKIMM
OJTHOM TIepeMEHHON M (DYHKIHMI HECKONbKHX TMEPEeMEHHBIX, & TaK)K€ HEOOXOJUMBIE Uil HHX
TEOpUs MPEALIIOB, TEOPUsI PAIOB U Teopus AU ddepeHInanbHbIX YpaBHEHUH.

1.4. MecTo fucHuIIMHbI B 00pa30BaTeJIbHOM PporpaMmme
JlaHHasi AMCHMIUIMHA OTHOCUTCA K 00si3aTenbHbIM auciuiimaaMm OIl. Ona u3yuaercs BO
BTOpPOM cCeMecTpe sl O4HOM (hOpMbI OOy4YEHHS U B TPETbEM CEMECTPE Ul OYHO-3a0YHOMN
(hopMbI 00 yUEeHHUSI.
1.5. B3aumocBs3b ¢ IPYriMH JTHCHUIINHAMHA
Huctunmaa  b1.0.15 Marematnuueckuii  aHanu3 CBsi3aHAa €O CJEAYIOLIUMU
JTUCHHILTHHAME Y9eOHOTO IJIaHa:
— b1.0.13 Jluneitnas anredpa;
— b1.0.17 Teopust BeposATHOCTEN U MaTEMaTUYECKasl CTaTUCTUKA;
— b1.0.21 DxkoHOMeTpHKA.

2. IlepeyeHnb INIAaHUPYEMBIX Pe3yJIbTATOB 00yYeHUsI 10 AUCHUILIMHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMHU Pe3yJ1bTATAMHI OCBOCHHUSI 00pa30BaTe/ bHOM

MPOrpaMMbl
Komnerennus NuapukaTop 10CTHKEeHUs] KOMIIETEHIMH
Kon Conep:xanue Kon Copnep:xxanue
OIIK-2 |Cnocoben 31 OCHOBHBIE MIPUHLIHIIBI u MHCTPYMEHTBI

OCYIIECTBIIATH coop, MaTeMaTUYECKOro aHajiu3a JJisi coopa u 00paboTKu

00paboTKy u JTAHHBIX npu pereHun MOCTaBJICHHBIX

CTATUCTHUYECKUI aHau3 SKOHOMHUYECKHUX 3a7a4

JAHHBIX, HEOOXOMUMBIX| VY3  |OpUMEHATh METOABl MAaTEMATHYECKOrO aHaiu3a M

s peleHust MOJICTTUPOBAHUS Ui cOopa M 00paOOTKH JaHHBIX

MOCTABJICHHBIX IpU pEUIEHUH OCTABJIEHHBIX 3KOHOMUYECKUX

O9KOHOMMHYECCKHX 3aJa4 H3 BJIaJICCT HAaBBIKAMHM OHNpPCACICHHUSI M OLCHUBAHUA
NPAKTUYECKOTO TMPUMEHEHHS pelIeHud  3a1ad
MaTeMaTUYECKOro aHanM3a Uil PeIICHUs
MOCTABJICHHBIX SKOHOMHYECKHX 3a/1a4
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3. O0béM IMCUMIIMHBI U BUBI Y4eOHOIl padoThl

3.1. Ounas ¢popma o0y4yeHust

C
IHoka3zarenu eM2e “1p Bcero

OObmast Tpy10EMKOCTB, 3.€./d 5/180 5/180
OO6murast koHTakTHAs padora, 4 96,75 96,75
OO6mrast camocTosTeabHas padboTa, 4 83,25 83,25
KonraxtHas pfl60T3. Npy  TPOBEICHUHU 96,00 96,00
y4eOHBIX 3aHATHH, B T.4. (1)

Jlexknuu 40 40,00

MPaKTUYECKUE-BCEro 56 56,00
CamocrositenbHass paboTa HpU IMPOBEIECHUU 65.50 65.50
yueOHBIX 3aHIATUH, U ' ’
KonraktHass pabora Tmpu  MPOBEACHUU
MPOMEXYTOYHON aTTECTAlMU O0YyYarOMUXCS, 0,75 0,75
B T.4. (4)

I'PYNIOBBIC KOHCY/IbTAIIUN 0,50 0,50

DK3aMeH 0,25 0,25
CaMocrosgTenpHas pabora npu
MIPOMEXYTOYHON aTTECTallUH, B T.4. (4) 1775 17,75

MOATOTOBKA K 3K3aMEHY 17,75 17,75
dopma NPOMEKYTOYHON aTTECTALlMU JK3aMEH 3K3aMEH

3.2. OuHo-3204Hast popMa 00y4eHHsA
C
Tloxa3zaTenu eM; TP Bcero

OO6mmast Tpy10€MKOCTb, 3.€./d 5/180 5/180
OO6mrast koHTaKTHas padora, 4 32,75 32,75
OO6mrast camocTtosiTenbHas padbora, 4 147,25 147,25
KonraxtHas pfl60Ta OpH  TPOBEICHUH 32,00 32,00
y4eOHBIX 3aHATHH, B T.4. (1)

Jlexkuuu 16 16,00

MPAaKTHIECKHE-BCETO 16 16,00
CamocrosiTenbHass paboTa TpH TPOBEICHHUH 129 50 129 50
y4eOHBIX 3aHATHH, U ’ '
KonraktHass pabora mpu  NPOBEICHUU
MMPOMEKYTOUYHOM aTTECTalluu 00YyYaromuxcs, 0,75 0,75
B T.4. (4)

I'PYNIOBbIE KOHCYJIbTAllUU 0,50 0,50

DK3aMeH 0,25 0,25
CaMOCTOSITeJ'II)HElSI pabora pu 17.75 1775
MIPOMEKYTOYHOM aTTeCTalkH, B T.4. (1)

MOATOTOBKA K 9K3aMEHY 17,75 17,75
dopma NpOMEKYTOYHON aTTeCTalluU JK3aMEH JK3aMEH
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4. Conep:xanue TUCIHUILIMHBI
4.1. Conep:xxanue TUCHMILIAHBI B pa3pe3e pa3aeioB U MoAPa3ieioB

Paznea 1. BBegenue B aHajaus.

Moapasaen 1.1. MuoxectBa u ¢pyHkiuu. Onepanuu Haja MHoKecTBaMU. OCHOBHBIC YHCIIOBBIC
MHOKecTBa. OYHKIMK OJHOW mepeMeHHOoi. OCHOBHBIE JeMEeHTapHbIe (PYHKIINH, HX I'pa(UKH.
CrnoxHast QyHKIHS.

Hoapasnen 1.2. Ilpegenst u HenmpepbIBHOCTH. [locnenoBaTenbHOCTH, MNpeAesl YHUCIOBOM
nocyenoBaTeabHOCTH. TeopeMmbl o npeaenax. [IpuzHaku cymectBoBanus npenenos. Ilepsbril n
BTOPOIi 3aMeuaTesbHbII peaensl. beckoHeuHo Malible 1 6ECKOHEYHO OOJbIINE BEINYUHBI, CBSI3b
Mexay HuMH. CpaBHeHHE OECKOHEYHO MallbIX BEJMYMH. PacKpbITHE HEONpeaeneHHOCTEH .
HenpepsiBHOCTh pyHKImiA. Toukn paspsiBa. Kiaccudukanus Touex paspoisa.

Pa3znen 2. luddepenunanbHoe ucuucjieHne GyHKUMid 0JHOTO MePEeMEHHOT 0.

MMoapasnea 2.1. [IpousBonnas. [IpousBogHas: onpeneneHrne, MEXaHUYECKUN U T€OMETPUUECKUI
CMBICJ. YpaBHEHHE KacaTeJbHOW K KpuBoi. JluddepeHumpyemocts GyHKIHH, CBSI3b
HenpepbIBHOCTH ¢ muddepenuupyemocthio. ObpaTHas GyHkmus u ee nuddepeHnnpoBaHue.
Tabnuna ocHOBHBIX IpaBuil U popmyi quddeperurpoBanus. [Ipon3BoiHbIe BHICIIUX TOPSIKOB.
Huddepennman GyHKINH, €ro IPUMEHEHHUE B TPUOIIMIKEHHbIX BBIUUCIICH USX.

Moapazaen 2.2. UccnenoBanue QyHKINMN.

JlocTaToyHble MPU3HAKK MOHOTOHHOCTU (PYHKUHHU. DKCTpeMyMbl (YHKIHH, HEOOXOAHUMOE U
JOCTAaTOYHBIC YCIOBUS. DKOHOMUYECKHE MPUIIOKECHHUS. BBIMYyKIOCTh KpUBOM, TOYKU meperuoa.
HeoOxommmoe u 1ocTaTovHbIe YCIOBUS. ACUMIITOTHl KPUBOW. DKOHOMUYECKUE MPUIIOKEHUS B
TEOpUHU PUPMBI.

Pa3nea 3. UuTerpaibHoe ucuncjienne GyHKuuii 0JHOM mepeMeHHOM.

IMoapasnea 3.1. HeonpeneneHHblit HHTErpaJl.

Ompenenenue mepBooOpasHoil. Teopema 0 OECKOHEYHOM MHOXECTBE IEPBOOOPA3HBIX IS
nanHod ¢yHknuu. [ToHsTHE HeompeaeneHHOro WMHTerpana. Tabnwia OCHOBHBIX HHTEIpAIOB.
OcHOBHBIE CBOMCTBa HEONpENEIEeHHOro HHTerpana. WHTerpupoBaHue METOJaMU 3aMEHBI
NEPEMEHHOM U IO YacTsaM. ParmoHanbHbie ApoOH U UX MHTET PUPOBAHHUE.

IMoapazaen 3.2. OnpeaeneHHbIi HHTErpal.

[lonsiTe ompeneneHHOro WHTErpaja, OCHOBHbIE cBoiicTBa. Teopema o cpeanem. Ilmomans
KpUBOJMHENHON Tpaneuuu. Ilpons3BogHas oONpenesNeHHOro0 HWHTErpaja I0 IEPEMEHHOMY
BepxHemy npeneny. @opmyna HeioTona-JleliOnuna. Beruncienue ornpeneneHHoro MHTerpasia
METOJaMH 3aMeHbl NepeMeHHOW U 1o 4dactaM. HecoOctBeHHble mHTerpansl. [Ipunoxenus
OIpENEJICHHOI0 HMHTerpana: Iuioumanb (Urypsl B JEKapTOBBIX KOOpAMHATax, o0OBbeM Tela
BpallleHMs], JJIMHA 1YY IJI0CKOW KPUBOM.

Pa3znen 4. ® yHKIMM HECKOJIbKHMX NePeMEHHBbIX.

IMoapaznen 4.1. Onpenenenue GyHKIUU HECKOIBKUX MEPEMEHHBIX.

Ob6nacTp onpexneneHus U rpaduk GyHKLIHUU JIBYX MEPEMEHHBIX. JIMHMM M MOBEPXHOCTH YPOBHS.
YactHele npousBoaHble U quddepenuuansl. [lonHoe npupaiienue U nojHb nuddepenuna,
ero npumeHenue. [IponsBoaHas cloXHON (YHKIMH, TPOU3BOAHAS HESBHO 33JaHHOM (PyHKLHU.
VpaBHenue kacatenpHoii k kpuoit F(X,Y) =0. YpaBmennme kacatempHOH IIOCKOCTH K
nosepxuoct  F(X,Y,2)=0. IIpousBopgnas mno HampasieHHro. ['panueHt. YacTHble
MIPOU3BOAHBIE BHICIIMX MTOPSIAKOB.

IMoapa3nen 4.2. JkcTpeMyMbl GYHKIHH BYX TEPEMEHHBIX.

Omnpenenenne sSKkcTpeMyMa (QYHKIIMH HECKOIBKHX IEPEMEHHBIX. Y CIOBHBIE ASKCTPEMYMEI;
HauOonbllee U HauMEHbllee 3HA4YeHUs QYHKIUM Z = f(X, y)B 3aMKHYTOM OIPaHUYEHHOU
obnacti. DKOHOMUYECKUE TPUIIOKEHHUSL.

Pa3znen S. JuddepenunanbHbie ypaBHEeHH.
IMoapa3znen 5.1. JIudbdepennmansubie ypaBHEHUS IEPBOTO MOPSIIKA.
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[Ipumepsl 3agaud, npuBogAUMX K JuddepeHIranbHbIM aBHeHUsIM. JluddepenuuanbHoe
2

aBHeHUs |-ro mopsaka: olmee u 4YacTHOE emieHre (uHTerpai), 3agada Ko
y 3 b
dhopmyHpoBKa TEOpPEeMbl CYIIECTBOBAHUS M CIWHCTBEHHOCTHM PEIICHUS YpaBHEHUS
y'=f(X,y). Hdubbepenunancupie ypaBHeHHss 1-r0 mopsaaKa C  PasAeNAIONIMMUCS
nepeMeHHbIMH. JIuHelinble auddepeHnnanbabie ypaBHEHHs 1-TO mopsaka W ypaBHEHUS
bepnymnmm.
Moapazaen 5.2. luddepennmanbapie ypaBHEHHS BTOPOTO TOPSIIKA.
HuddepenimanbHble YpaBHEHUS 2-TO MOpsIKa: 00Iee U YacTHOE pelleHne (MHTerpa), 3ajada
Komm, ¢opmynupoBka Teopembl CyLIECTBOBAaHUS M €AMHCTBEHHOCTHU PEILICHUS ypaBHEHUS

) y y y

y": f(X, Y, y'). Huddepennmanbabie ypaBHEHUsT 2-TO TOPSAIKA, JOMYCKAIOIINE MOHIKCHUE

nopsaka. Jluneitnsle audQepeHnnanbHble YpaBHEHUS 2-TO TOpPSIKa: CTPYKTypa OOIIEro
pelieHuss  OJHOPOJHOTO W HEOJHOPOTHOTO  ypaBHeHHMH. JIuHelHble  OJHOpPOIHBIE
nuddepeHuaibHble  ypaBHEHHS 2-TO  TMOpsiiKa € MOCTOSHHBIMH KO3 QHUIIMEHTaMHU.
Xapakrepuctuueckoe ypaBHeHue. JIuHelHble nuddepeHuanbable YpaBHEHUs 2-T0 MOpAJKa ¢
MIOCTOSTHHBIMU KO3 (pULIMEHTAMHU U CHELHAIbHOM MTPaBoi 4acTbo.

Paznea 6. Paambl.

MMoapa3znen 6.1. UncsioBble psijbl.

Cxoaumocts pana. Ilpusnaku lanamGepa u Komm. MHTErpanbHbIi NpU3HaK CXOIUMOCTH.
Hoapasaea 6.2. PyHKuMoOHANbHbIE psiibl. CTeneHHbIE PAALI.

Iloroueunasi, paBHOMEpHas M HOpMallbHas CXOAMMOCTH, CBsI3b MeEXIy Humu. [lpusHak
Beiiepmitpacca paBHoMepHOW cxonumocTH. [lpusnaku AOens u dupuxiie. HenpepblBHOCTb,
T hepeHIupyeMOCTb U HHTEIPUPYEMOCTh CYMMBbI (PYHKIIMOHAJIBHOTO psifia. CTENEeHHbIE PsIIbL.
Teopema Komm-Anamapa. Paguyc u uHTEpBan cX0QMMOCTH CTENIEHHOr o pajaa. Teopema Abens.

4.2. PacnipeejieHHe KOHTAKTHOM M CAMOCTOATEIbHON padoThI IPU MOATOTOBKE K
3aHATHAM 110 OApa3esaM

4.2.1. Ounas ¢popma 00yueHHsA

KouraktHas

CP
Pasnensl, moapasaesnbl TUCIHUITIAHBI pabota
JI 113
Pa3nea 1. BBenenne B anaans. 6 10 8
ITonpasznen 1.1. MHoecTBa U pyHKIMH.
Oneparuun  Hajx MHoxecTBaMH. OCHOBHBIE YHCIIOBBIE MHOMECTBA. 5 2 4

@OyukiyK ofHOM  nepeMeHHoi. OCHOBHBIC dJIeMEHTapHbIC () YHKIUH,
ux rpaduku. CioxHas QyHKIHS.

[onpaznen 1.2. IIpenensl U HENPEPHIBHOCTb.

[locnenoBarenbHOCTH, MPEAEN  YUCIOBOW  IOCJIEIOBATEILHOCTH.
Teopemsl 0 npegenax. [Ipuznaku cymecrsoBanus npeaenos. [lepBoiii u
BTOpPOW 3aMeuaTeNbHblil npenensl. beckoHeuHo Mainble U OeckoHeyHo| 4 8 4
OonpliMe BEIUYUHBI, CBA3b MEXIy HUMU. CpaBHeHHE OECKOHEYHO
MajlblX BEJIMYMH. PackpbiTe HeomnpesaeneHHocTel. HenpephlBHOCTH
¢byukuwmii. Touku pa3peiBa. Knaccudukaius Touek pa3pbiBa.

Paznen 2. JuddepeHunanbHoe ucuucjieHue (GyHKUHA OJHOTO
NepeMEeHHOrO0.
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IMogpaznen  2.1. IlpomsBoanasa. IlpousBoaHas:  omnpeneneHue,
MEXaHUYECKHI U T€OMETPUUECKUN CMBICI. Y paBHEHHE KacaTeIbHOU K
kpuBoH. {uddepeHurpyeMocts (GYHKINNH, CBSA3b HEMPEPHIBHOCTH C

g epeHupyeMoCThIO. Ob6paTHas byHKIUSA u el 4 6 6
mudpdepennupoanue. Tabnuima OCHOBHBIX HpaBuil U (opMyl
muddepeHnTnpoBaHMsL. [IpousBonHbIE BBICIIINX TTOPSIKOB.

Huddepennman QyHKIMH, €ro NpUMEHEHHE B MPUOIMKEHHBIX

BBIUUCIICHUSIX.

[Tonpaznen 2.2. UccnenoBanue GpyHKITHIA.

JlocTaToyHble TPU3HAKK MOHOTOHHOCTH (YHKIHMH. OKCTPEMyMBI

GbyHKIIMM, HEOOXOOUMOE M JOCTATOYHBIE YCIOBUS. DKOHOMHYECKHE 4 4 6

IpUIOKeHUs. BrImykiiocTs KpuBoii, TOUkH neperunda. Heodxonumoe u
JIOCTaTOYHbIE  YCIOBHUS. ACHMITOTBI KPUBOM. ODKOHOMHYECKHE
IPUJIOKEHHSI B TEOPUH (PUPMBI.

Paszpnes 3. UaTerpajbHoe ucumcjienme pyHkuni oqHoi
nepeMeHHOH.

[Togpaznen 3.1. HeonpeneneHHbii HHTErpal.

Onpenenenue nepBoodpaszHoi. Teopema 0 OECKOHEUHOM MHOXKECTBE
nepBooOpa3HbIX A AaHHOW (yHkiuu. [loHATHE HeompeneneHHOro
uHTerpana. Tabnuua OCHOBHBIX HHTerpanoB. OcHOBHbIE cBoiictBa| 4 6 4
HEOIIPENEICHHOr0 HHTerpana. VHTerpupoBaHue MeTOAaMU 3aMEHbI
nepeMeHHoW U 1o yacTsIM. PanuoHanpHble JOpodM U UX
UHTETPUPOBAHUE.

[Tonpaznein 3.2. OnpeneneHHblil HHTETpal.

ITonsiTue onmpeneneHHoro UHTErpaisa, OCHOBHbIE CBOWCTBA. Teopema o
cpenqnem. Iliomans kpuBOIMHEHHONW  Tpanenuu. IIpousBomHas
OTNPEAEICHHOI0 HWHTErpajia Mo MEpPEeMEHHOMY BEpXHEMY IIpeleny.
@®opmyna  Heiorona-JleitOnuna.  Beruucnenue — ompenenenHoro| 4 4 5,5
WHTErpajla  METOJAaMH 3aMEHBbl TEPEMEHHOHM W 1O  YacTsM.
Heco6cTBennsie nnterpamsl. [Ipunoxkenus onpeaeneHHOro nHTerpana:
Iomaas GUTypsl B IEKAPTOBBIX KOOPAMHATAX, 00BEM Tella BpalleHUs,
JUIMHA JYTH INIOCKOW KPUBOM.

Paznen 4. @ yHKUMHU HECKOJILKMX MepeMEeHHbIX. 8 10 12

ITonpaznen 4.1. OnpeneneHune (QyHKIUM HECKOJIBKUX MEPEMEHHBIX.
Ob6nacTp onpeaeneHus u rpa@uk QyHKIUHU ABYX NEPEMEHHbIX. JInHuM
U MOBEPXHOCTH ypoBHs. YacTHble Impou3BOJHBIE U AU (DEpeHLIHATIbL.
[TonHoe mnpupaieHue ¥ NOAHBIA quddepeHnnan, ero MpUMEHEHHeE.
ITpousBogHast ClOXXKHOM (PYHKIMM, MPOM3BOAHAS HESBHO 3aJlaHHON
GbyHKIMY. YpaBHEHHE KacaTelIbHOM IIJIOCKOCTH K IOBEPXHOCTH.
ITpousBogHast mo HampaBieHuto. I'paaumeHt. YacTHbIE IPOU3BOIHBIE
BBICIIUX [TOPSIIKOB.

[Monmpazmen 4.2. DxcTpeMyMbl PYHKIIUU IBYX [T€PEMEHHBIX.

Ompenenenne H3KcTpeMymMa (QYHKIIMM HECKOJBKUX TEPEMECHHBIX.
VYcnoBHBIE SKCTpeMyMbl, HaWOOJbIEE W HaWMEHbIIEE 3HAYCHUS| 4 4 6
dysxumm  Z = f(X,Y)B samxuyToii  orpanmuenHoii  oGmacTw.

OKOHOMHYECKHE IMMPUIIOKCHUA.

Pa3znen 5. luddepeHunanbHbie ypaBHEHUs. 6 8 12
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[Monpasznen 5.1. AuddepeHunanbHble ypaBHEHUS IEPBOIO MOPsAKa.
[Mpumepsr 3amau, mpuBoaimMX K AuQdEpeHInaTbHbIM yPaBHEHHSIM.
HNuddepennmanbHoe ypaBHeHUs |-Tro mopsaka: oOlnee W YacTHOE
pemienre (WHTerpas), 3agada Komm, QopMyiaupoBKa — TEOpEeMBbl
CYLUIECTBOBAHMSI ¥ E€AMHCTBEHHOCTH  pEUICHHUs  ypaBHEHUS
y'=f(X,y). Huddepennmansusie ypaBHenus 1-ro mnopsaka c
pasfensomuMucs rnepeMeHHbIMU. JluHelHble auddepeHaibHble
ypaBHEHHMs |-ro nopsiaka u ypaBHeHUs1 bepHysum.

[Monpaznen 5.2. AuddhepeHunanbHbie ypaBHEHUS BTOPOTO MOPSIIKA.

Huddepennmansaple ypaBHeHHsT 2-TO TOpSAKa: oOIIee M YacTHOE
pemienue (uHTEerpan), 3azada Komm, ¢opMyiupoBka — TeOpeMbl
CYUIECTBOBAaHMS W  €IWHCTBEHHOCTH  PEHICHUS  YpPaBHEHUS
y'=T(X,y,Y'). dudbdepenumansusie ypaBHeHHs 2-TO TOPSIKA,

JoTMycKarolye MoHKeHne nopsaka. Jluneitnsle nuddepeHuuanbHbIe
ypaBHEHHS 2-TO MOpsIJIKa: CTPYKTYpa OOIIEro pemeHus OAHOPOJAHOIO U
HEOIHOPOIHOTO YpaBHEHUM. JIunelinbie OOHOPOAHBIE
muddepeHmanbHble  ypaBHEHUsT 2-TO TOpsiiKa C TOCTOSHHBIMU
kod(punmentamu.  Xapakrepuctuueckoe ypaBHenuwe. JIuHelHbIe
nuddepeHuanbHble  YypaBHEHUS 2-TO MOpSIKa C TOCTOSHHBIMU
KO3 PHUIIMEHTaMU U CTIEIUATbHON MPAaBOM YacThIO.

Pazgea 6. Paawl.

12

[Togpaznen 6.1. UucnoBbie psabl.
Cxomumoctb psiga. Ilpusnaku JlamamOepa m Komm. MHTerpanbHbII
MIPU3HAK CXOAMMOCTH.

[Monpaznen 6.2. dyHkunoHanbHbIe psabl. CTENEHHbIE PSIbL.
[ToroueuHnasi, paBHOMEpPHas 1 HOPMAJIbHAsI CXOAUMOCTH, CBSI3b MEXY
HuMH. [Ipu3Hak Beliepmtpacca paBHOMepHOU cxonuMmocTtu. [Ipu3Haku
Abens n {upuxne. HenpeprsiBHOCTD, 1uddepeHupyeMocTs U
UHTETPUPYEMOCTh CYMMBbI (YHKIIHOHAIBHOTO psifia. CTeneHHbIE PAIbI.
Teopema Komm-Anamapa. Paguyc 1 uHTEpBaN CXOAMMOCTH
CTENEHHOro psna. Teopema Abens.

Bcero

40

56

65,5

4.2.2. OuHo-3a04Has popMa 00y4yeHHUsI

Paznensi, moapasaensl JUCIUTIITMHBL

KonTtakTHas
pabota

113

CP

Paznea 1. BBegenue B aHaJus.

2

20

[Moxpasnen 1.1. MHoxecTBa ¥ PyHKITUH.

Onepanuun Hax MHOXecTBaMH. OCHOBHBIE YHCIIOBBIE MHOXECTBA.
@OyHkuuu ogHOl nepeMeHHON. OCHOBHBIE AJIEeMEHTapHble (YHKIUH,
ux rpaduxu. CioxHas QyHKIHS.

10
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ITompaznen 1.2. IIpenensl 1 HENPEPBIBHOCTS.

IlocnenoBarenbHOCTH, Ipened  YHUCIOBOM  IOCIIENOBATEIbHOCTH.
Teopemsl o npenenax. [IpusHaku cyniectBoBanus npeaenos. [lepsoiil u
BTOPOHM 3aMeyaTelbHbIN Npeeabl. beCKOHEUHO Majble U OCCKOHEYHO
OonplIMe BEIUYUHBI, CBA3b MEXIy HuUMHU. CpaBHeHHE OECKOHEYHO
ManblX BennuyuH. PackpeiThe HeomnpezaeneHHocTel. HemnpepblBHOCTH
¢byukumii. Toukn paspsiBa. Knaccudukanus Touek pa3pbiba.

Paznen 2. uddepeHunanbHoe ucuucjieHue (GyHKUHA OJHOTO
NepeMEeHHOr0.

[lonpaznen 2.1. IIpousBonHas.

[IpousBoaHas: omnpeneneHUe, MEXaHMYECKMH U TeOMETPUUYECKUN
CMBbICJ. YpaBHEHHE KacaTenbHOM K KpuBoH. JuddepeHunpyemocTb
(byHKIUi, CBA3b HEMPEPhIBHOCTH ¢ Auddeperunpyemoctsio. O6paTHas
¢yHkuus u ee auddepenuupoanue. Tabnuua OCHOBHBIX IpPaBUI U
¢dopmyn nuddepenunpoBanus. IIpon3BoaHbIE BBICIIMX IOPAIKOB.
Hudbdepennman ¢GyHKIMM, €ro TMpPUMEHEHHWE B NPUOIMIKEHHBIX
BBIYMCIICHUSX.

[Monpasnen 2.2. UccnenoBanue GpyHKITUI.

JloctaTouHble TPU3HAKK MOHOTOHHOCTH (QYHKIHH. OKCTPEMYMBI
GyHKIIMHA, HEOOXOIMMOE M JOCTaTOYHBIC YCIIOBHS. DKOHOMHUYECKHUE
npuiiokeHus. BeimykinocTs KpuBoii, Touku neperuda. Heobxoaumoe u
JIOCTATOYHBIE  YCIOBUS. ACHUMIITOTBI KPUBOH. ODKOHOMHYECKHE
MIPHIIOKEHUS B TEOPUH (PHUPMBI.

Pa3jnea 3. UuTerpajibHoe ucuncjiaenne GyHkuni ogqHoi
nepeMeHHOM.

[Togpaznen 3.1. Heonpenenenuslii HHTErpal.

Omnpenenenue mepBoodpasHoii. TeopemMa 0 OECKOHEUHOM MHOMKECTBE
nepBooOpa3HbIX Ui AaHHON (yHKIMU. [loHATHE HEOmpeneneHHOro
uHTerpana. Tabnuia OCHOBHBIX WHTerpanoB. OCHOBHBIE CBOICTBa
HCOMMPCACIICHHOI'0 HHTErpaja. I/IHTCI‘pI/IpOBaHI/IC METOAaMU 3aMCEHbI
HepeMeHHOﬁ )5 10 qacCTsiM. PaI_[I/IOHaJ'II)HBIC HpO6I/I u nux
HHTETPUPOBAHUE.

[Honpaznen 3.2. OnpeneneHHbli UHTETpal.

[Tonatue ompeneneHHOrO UHTErpajia, OCHOBHbIE CBOMCTBA. Teopema o
cpenqHeMm. Ilmomane kpuBOIMHENHOW Tpaneuuu. I[IpownsBomHas
ONPENEICHHOr0 MHTErpaja I0 NEPEMEHHOMY BEpXHEMY Ipeaemy.
@®opmyna  Herorona-JleiiOHuna.  BeluucineHue — onpeneneHHOro
HWHTETpaja METOJaMH 3aMEHbl IIEPEMEHHOM U MO  YacTiIM.
HecobcTBeHHbIC MHTErpaibl. [Ipuiioxkenus onpeaeacHHOro HHTerpaia;
wiom@aab (GUryphl B 1€KApTOBBIX KOOPJMHATAX, 00BEM Tejia BpaIleHHUS,
JUTMHA AYTHU MJIOCKOW KPUBOM.

Paznen 4. @ yHKIIMM HECKOJIbKHX NepeMeHHbIX.

[Monpasznen 4.1. Onpenenenrie GyHKINN HECKOJIBKUX MEPEMEHHBIX.
Ob6nactb onpenencHus U rpaduk GyHKIUU JABYX MepeMEHHbIX. JIMHUM
U TOBEPXHOCTU YpOBHs. YacTHbIE MPOU3BOAHBIC U AU epeHIIHAIIBI.
[Tonmnoe mpupamenne M NONMHBIA nuddepeHnran, ero MpuMeHEHHE.
[IpousBogHas CloXHOW (YHKIIMU, TPOU3BOMHASI HESBHO 3aJaHHOMN
¢byHKIMH. YpaBHEHHE KacaTeIbHOM TIUIOCKOCTH K MOBEPXHOCTH.
[IpousBonnas mo HampaBieHuro. ['paaueHTt. YacTHble NPOU3BOIHBIE
BBICHINX TOPSIIKOB.

1 10
3 20
2 10
1 10
3 24
2 12
1 12
3 25,5
2 14
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[Tonpasznen 4.2. DxkcTpeMyMbl PyHKIUU IBYX 1€PEMEHHbIX.

Omnpenenenue HKcTpeMyMa (YHKIMHM HECKOJIBKUX IEPEMEHHBIX.
VYCnoBHBIE AKCTPEMyMBbl; HauOOJbIIEE W HAaWMEHbIIEE 3HAYCHUS
dynkumn  Z = f(X,Y)B 3amkuyroii  oOrpaHmueHHOH  o6nacT.

DKOHOMUYECKUE MPUIIOKECHUS.

11,5

Paznen 5. [luddepenunaibHbie ypaBHeHUsl.

20

[Mompazmen 5.1. duddepeHnnansHble ypaBHEHUS IEPBOTO MOPSIKA.

[Mpumepsr 3amau, mpuBoaAIMX K AuQQEpeHIInaTbHBIM yPaBHEHHSIM.
HuddepennmanbHoe ypaBHeHUs |-ro mopsaka: ollmee W dYacTHOe
pemenne (uHTErpai), 3amada Komm, ¢opMymupoBka — TeOopeMbl
CYIICCTBOBAaHHMS W  EIWHCTBEHHOCTH  pEIICHUS  YpPaBHEHUS
y'=f(X,y). Huddepennmansusie ypaBHeHus 1-ro mnopsaka c

pasfensomuMucs rnepeMeHHbIMU. JluHelHble auddepeHanbHbIe
ypaBHEHUs | -ro nopsaka u ypaBHeHus: bepHyum.

10

[Monpaznen 5.2. AuddepenunanbHpie ypaBHEHUS BTOPOTo MOPSIIKA.
Huddepennuanbable ypaBHEHUS 2-TO MOpsAJKa: o0lllee M 4YacTHOE
pewenue (uHTerpan), 3azada Komm, ¢opmyiupoBka — TeopeMbl
CYLUIECTBOBAaHMSI M E€AMHCTBEHHOCTH  pEUICHMs]  ypaBHEHHS
y'=1(X,y,Y'). dubdepenumansusie ypaBHeHHs 2-TO TOPSIKa,
JOTMyCKarolMe MOoHMKeHne nopsaka. Jluneitnsie nuddepeHnuaibHbie
ypaBHEHHS 2-TO MOPsIIKA: CTPYKTYpa OOIIEro peleHus OAHOPOAHOTIO U
HEO/THOPOJTHOTO ypaBHEHU. JInnennble OJHOPOAHBIE
nuddepeHuanbHble ypaBHEHHUS 2-TO MOpsIKa C TOCTOSHHBIMU
kod(unmentamu.  Xapakrepuctuueckoe ypaBHeHue. JIuHelHbIe
nuddepeHuatbHble ypaBHEHHS 2-TO TMOpsJIKa C TOCTOSHHBIMHU
ko3 (huIreHTaMu ¥ CrienuaibHON MPaBOil YacThIo.

10

Paznen 6. Paasbl.

20

[lonpaznen 6.1. Yncnosele psabl.
Cxomumocts psaa. Ilpusnaku [lanamGepa u Komm. MHTerpanbHbii
MIPU3HAK CXOAUMOCTH.

10

[lonpaznen 6.2. ®yHkunoHaNbHbIE psaAbl. CTENEHHBIE PSIbL.
IToToueynasi, paBHOMEpHAsi 1 HOPMAJIbHAsI CXOJUMOCTH, CBSI3b MEKIY
HuMmH. [IpusHak Beitepmrpacca paBHOMEpHON cxoauMoOCTH. [Ipu3Haku
Abens u [upuxne. HenpepbsiBHOCTh, au(pdepeHIUPYEMOCT U
MHTErPUPYEMOCTb CyMMbl (DYHKIIMOHAIBHOrO psifia. CTerneHHble PAbl.
Teopema Komm-Anamapa. Paxgmyc wu  uHTEpBaJl  CXOAMMOCTH
creneHHoro psaga. Teopema AGens.

10

Bcero

16

16

129,5

4.3. IlepeyeHb TeM M y4eOHO-METOAUYECKOr0 odecrneyeHus VISl CAMOCTOSITeJIbHOM

padoThI 00y4YarIMXCH

O0BéM, u
No . Y4eOHO0-MeToInYecKoe dbopma oOyueHus
Tema camocTosiTeNbHON PabOTHI
m/n obecrieucHue OuHas OYHO-
3a09Has
IMoapaszmen 1.1. MHo:kecTBa U QYHKIIMH. 4 10
1. | [Ipeamer MaTeMaTudeckoro | Beicmas MaTeMaTHKa sk 4 10

aHaJIM3a U C€ro pojib B 3aJa4daxX | DKOHOMHCTOB: y‘-I€6HI/IK JUISA
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9KOHOMHUYECKOT'O COACPKaHUA.

CTYZICHTOB BY30B, OOYYarommXxcs
1o YKOHOMUYECKUM
cnenuranpHocTsaM / [H. III. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: IOuutH, 2010 - 480 c.

IMoapasznea 1.2. Ilpenesbl 1 HeNPEPHLIBHOCTb. 4 10
2. | Teopembl 0  HempepbIBHBIX | Bricmas MaTeMaTuKa JUTSt 4 10
byHKIHSIX Ha OTpe3Ke. | SKOHOMHUCTOB: y4eOHUK JUTS
HenpepbIBHOCTh 37I€MEHTApHBIX | CTYACHTOB BY30B, OOYYarOIINXCS
(GYyHKITUH. o YKOHOMHYECKUM
cneuuansHocTsaM / [H. 1. Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.
IMoapazaen 2.1. [IpousBoanasn. 6 10
3. | Ilpumenenne mnpousBoaHoii B | boopuk I'. U. Beicmas maTemaTnka 6 10
HKOHOMHUYECKUX JUISE SKOHOMHUCTOB: COOpHUK 3aaau
HCCIIEIOBAHUSIX: [anexTpoHHBIN pecypc]: YueOHOE
[IpousBoxacrBenusie  Qynkiuu. | mocooue / I'. U. bobpuk, P. K.
OyHKIMK ~ cOpoca, BbIpydYkH, | ['punneBudroc, B. . Matsees, b.
W3IEPHKEK, npuosu. | M. Pyneik, P. B. Caruros, O. K.
OnactuyHocTh  (pyHkrmuu, ee | Cmarmna, B. TI.  IllepmHes;
SKOHOMMYECKUI CMBICII. Poccuiickuii SKOHOMUYECKHI
yauBepcutet uMm. I'.B. [Inexanosa -
Mocksa: 000 "Hayuno-
m3natenbckuit nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nanuym]|
URL:
https://znanium.com/catalog/docum
ent?id=400011
MMoapasznen 2.2. UccaenoBanue GyHKIUiA. 6 10
4. | UccnegoBanue ITUHAMUKHA 6 10
TTOJTH 0¥ BBIPYYKH B | Bricmias MaTeMaThuKa TUTS
3aBUCUMOCTH OT JJIACTUYHOCTHU | SKOHOMHUCTOB: y4eOHHK TUTS
cropoca. HccnenoBanue | CTYAGHTOB BY30B, OO0YyYarolmxcs
JUHAMHUKU (DYHKUIWMA, TUHAMHKA | 110 SKOHOMHUYECKUM
(GyHKUMM TOJIHBIX, CpeaHux, | cnenuansHocTsM / [H. 1. Kpemep
MpeaeIbHbIX usnepxek. | [u ap.]; mox pen. H. 1. Kpemepa -
VYenosus noctkenus | M.: FOautn, 2010 - 480 c.
MaKCHUMAaJIbHON MPUOBLIH.
IMoapa3nea 3.1. HeonpeaejieHHbII HHTerpa. 4 12
bob6puk I'. . Beicmas maTemaThka
JUIl SKOHOMHCTOB: COOpHHUK 3ajay
[anexTpoHHBIN pecypc]: YueOHOE
nocodbue / I'. W. Bobpux, P. K.
WNHTterpupoBanue
IETOHOMETpEYECKEX yHKIi I'punnesnuroc, B. 1. Matsees, b.
5. | mpu TOMOIIM YHHUBEpCaJbHOU M. Pymi, P. B. Carutos, O. K. 4 12
N Cwmaruna, B. TI. lllepmHes;
TPHTOHOMETPHHACCIOU Poccuiickuii SKOHOMUYECKHI
MO/ICTAHOBKH.

yauBepcutet uMm. I'.B. [Inexanosa -
Mockaa: 000 "Hayuno-
n3natensckuil nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nanuym]|



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

Crpannna 12 u3 45

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

Bricmas MaTeMaTHhKa IS
3KOHOMHCTOB: y4eOHHK s
CTYIIEHTOB BY30B, OOYyYaromuxcs
o SKOHOMHUYECKUM
cnenuansHocTsM / [H. 1. Kpemep
[u ap.]; mox pen. H. 1. Kpemepa -
M.: FOnutn, 2010 - 480 c.

IMoapasnmen 3.2. OnpenesieHHbINH HHTETPaJ. 55 12
Bricmas MaTeMaTHhKa st
[IpumeHenue  ompeneneHHOro | 3KOHOMHUCTOB: y4eOHUK JUTSt
WHTErpaja B OLICHKE | CTYJICHTOB BY30B, OOy4YarOIIUXCA
6. | muddepernuanun JIOXOMI0B | IIO0 SKOHOMUYECKUM 55 12
Hacenenusi. Kpusas Jlopenca u | cnenmansaoctsam / [H. . Kpemep
kod(ppunmenT JxuHu. [u np.]; mox pen. H. III. Kpemepa -
M.: FOnntH, 2010 - 480 c.
Hoapasnea 4.1. Onpenesienne GyHKUMHM HECKOJBKHUX NepeMEHHbIX. 6 14
Bricmas MaTeMaTHuKa TULST
SKOHOMUCTOB: y4eOHUK TUTST
[Tpumepsr UCIOJb30BAHUS | CTYJEHTOB BY30B, OOYyYaIOLIHXCS
7. | dynkuuun HECKOJIBKHX | IO SKOHOMHYECKUM 6 11
MEPEMEHHBIX B SKOHOMHUKE. cnenuanpHocTsaM / [H. 1. Kpemep

[u np.]; mox pen. H. III. Kpemepa -
M.: FOuutn, 2010 - 480 c.

Hoapazaea 4.2. IkcTpemymbl GyHKIHUH IBYX ePeMEHHbIX. 6 11,5

Bbobpux I'. U. Breicmiast maTemaTuka
JUIl SKOHOMHCTOB: COOpHUK 3adau
[anexTpoHHBIN pecypc]: YueOHOE
nocobue / I'. U. bobpuk, P. K.
I'punnesnuroc, B. M. Martsees, b.
M. Pyneix, P. B. Carutos, O. K.
Cwmaruna, B. [I. lllepuHes;

Poccuiicknii 3KOHOMHUYECKUN
yausepcuter uMm. I'.B. [Inexanosa -
Mockaa: 000 "Hayuno-

[Mpenen ¢GyHKIMUM HECKOJBKUX
8. | mepemennnix. [Ipenen GyHKIHH
10 HATIPABJICHUIO.

n3natensckuil nentp MHOPA-M",
2022 - 539 c. [DU] [DBC 3nanunym]|
URL.:
https://znanium.com/catalog/docum
ent?1d=400011

Bricmras MaTeMaTHKa aas
3KOHOMHCTOB: y4eOHHK s
CTYICHTOB BY30B, OOYyYaromuxcs
o SKOHOMUYCSCKUM
cnenuansHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. 1. Kpemepa -
M.: IOrutH, 2010 - 480 c.

6 115

(o3}

Hoapazaen 5.1. uddepeHnnanbHbie YpPABHEHHS NEPBOr0 NOPSAKA. 10

9. | Cucrempl nuddepeHnnaIbHbIX ‘ Bricias MaTeMaTHKa JUISI 6 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 ¢popMa | 53KOHOMHCTOB: y4eOHUK TSt
cuctembl. OTBICKAaHHE PEIICHUS | CTYJIEHTOB BY30B, OOYYaroIIUXCs
CHUCTEMBbl METOJOM CBEIEHHUS K | MO SKOHOMHUYECKUM
onHomy nuddepeHnranbHoMy | crienuranbHocTsaM / [H. 1. Kpemep
YPaBHEHHIO. [u np.]; mox pen. H. III. Kpemepa -
M.: IOuutH, 2010 - 480 c.
Hoapazaea 5.2. Iu¢gdepenuuaibubie YpABHEHUS BTOPOT0 NOPSIAKA. 6 10
Bricmas MaTeMaTHKa st
Huddepenunanbable ypaBHEHUS JKOHOMHCTOB- ye0HuK U
oro HopsIKa. CTYIICHTOB BY30B, O0OYyYaromuxcs
10. TG hepeHIMATbHbIC YPaBHCHHS no SKOHOMHYECKUM 6 10
criermansHocTsM / [H. 1. Kpemep
B DKOHOMHUKE.
[u ap.]; mox pen. H. 1. Kpemepa -
M.: FOnutu, 2010 - 480 c.
Ioapa3zae 6.1. YncjioBblie psibl. 6 10
Bbobpux I'. . Beiciiast maTtemaTuka
JUISE SKOHOMHCTOB: COOpHHUK 3ajaau
[anexTpoHHBIN pecypc]: YueOHOE
nocooue / I'. . bobpuk, P. K.
I'punuesuuroc, B. . Martsees, b.
M. Pyawix, P. B. Carurtos, O. K.
Cmarnna, B. [I. Illepmmnes;
Poccuiickuii AKOHOMUYECKHI
Teopema Pumana u mnoHsATHE
YCAOBHO  CXOIANIErocH  psa. yHuBepcuTeT uM. I'.B. HJ‘ISXEIHOBa -
[IpousBenenue YUCJIOBBIX Mocksa: . 000 Hayumo-
11. | psooB COTJIaCOBaHHOE ¢ | D3AATCILCIH TICHTP MHOPA-M, 6 10
’ 2022 - 539 c. [DU] [OBC 3nanuym]|
NPOM3BE/ICHAEM HACTHBIX CYMM. | o .
ggggﬁgim C;ﬂﬂgif;?gi;ﬁ? https_://znanium.com/cataloq/docum
ent?id=400011
Bricmas MaTeMaTHhKa st
3KOHOMHCTOB: y4eOHUK st
CTYJIEHTOB BY30B, O0OyYarommuxcs
1o SKOHOMHYECKUM
cnenunanpHocTaM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.
Hoapasaesa 6.2. PyHKuMOHANbHbIE psiibl. CTeneHHbIE PAAbL. 8 10



https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
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bob6puk I'. . Bricmas maTtemaTtnka
JUIE SKOHOMHCTOB: COOpHUK 3a7ad
[anekTpoHHBIH pecypc]: YueOHOe
nocooue / I'. U. bobpuk, P. K.
I'punnesnuroc, B. . Martsees, b.
M. Pyneix, P. B. Carutos, O. K.

Cmarnna, B. [TI. IllepmmHes;
CpoiictBa cymmbl creneHHoro | Poccuiickuii SKOHOMHUYECKHUI
pana (HenpepbIBHOCTH, | yHUBepcuTeT UM. I'.B. I1nexanosa -
UHTETPUPYEMOCTh u | Mocksa: 000 "HayuHo-
12 b epeHInpyeMocTb). uznatensckuii nentp MHOPA-M", 8 10
" | ®ynkuun  aHamutudeckue B | 2022 - 539 c. [DU] [DBC 3nannymMm]|
Touke u  psag  Teinopa. | URL:
Omnpenenenne  3meMeHTapHbIX | https://znanium.com/catalog/docum
(bYHKIMI CTEIEHHBIMU PAaM. ent?id=400011
Bericias MaTeMaTHhKa JUISI
9KOHOMHCTOB: y4eOHUK JUISt
CTYIIEHTOB BY30B, OOY4YaroIUXcs
1o YKOHOMUYECKUM
cneuuansHocTaM / [H. 1. Kpemep
[v ap.]; mox pen. H. 1. Kpemepa -
M.: IOuntH, 2010 -480 ¢
Bcero 65,5 1295

5. q)OHII O CHOYHBIX CPEACTB AJIsI IPOBECACHUS HpOMe)I(yTOqHOﬁ arrecranmmuu

5.1. Oranbl GpopMHUPOBAHUSI KOMIIETEHUM I

Nuaukarop
IToapa3nes nuCHMIINHBI Komnerenuus AOCTHKEHHS
KOMIIETEeHIIUH
[Moapasaen 1.1. MHoXkecTBa U QYHKIUH. 31
Onepanuu  Hag MHOXecTBaMH. (OCHOBHBIE YHCIIOBBIE
MHOkecTBa. DyHkuMM onHOM  mepeMeHHOW. OCHOBHbIE OIIK-2 v3
JlieMeHTapHble  (QyHKuUMHM, ux rpapuxku. CroxHas H3
GyHKUIMS.
[Toxpasnen 1.2. [1penensl u HENPEPHIBHOCTD. 31
ITocienoBarenbHOCTH, npenel YHUCIIOBOR
nocienoBaTenbHocTH. Teopemsl o mpenenax. Ilpusnaku
cyliectBoBaHus  npeaenoB. llepBelit U BTOpOU v3
3aMeyaTelnbHbld  TIpefiesibl. bEeCcKOHEYHO  Mallble U OIIK-2
OeCKOHEYHO OOJbIlIME BEIUYMHBI, CBSI3b MEXAY HUMHU.
CpaBHeHHE OECKOHEUYHO MaJlbIX BEIMYUH. PackpbiTHe H3
HeonpeneneHHocTeil. HenpepbiBHOCTh pyHkumid. Touku
pa3peiBa. Knaccuukanus Touek paspbiba.
ITogpasnen 2.1. [IpousBonHasi. 31
[TpousBoanas: orpezeneHue, MEXaHUYEeCKUI u
FEOMETPUYECKUN CMBICJI. YpaBHEHHE KacaTeIbHOM K OIIK-2 V3
kpuBoi.  Juddepennupyemocts  QyHKIMH,  CBA3b
HenpepeIBHOCTH ¢ 1uddepeHnupyemoctsio. OOpaTHas
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¢bynkuus u ee auddepeHunponanue. Tabnuia OCHOBHBIX
npaBua u Gopmyn auddeperHmnupoBanus. [IpousBoaHbIe
BhICIIMX MOpsaAkoB. Juddepenunan QyHKIUH, €ro
MPUMEHEHUE B MPUOIMIKSHHBIX BHIYHCICHHUSX.

H3

[Tonpaznen 2.2. UccnenoBanue QyHKIIHA.

JlocTarouHble  NPU3HAKK  MOHOTOHHOCTH  (DYHKITUH.
DKCTpeMyMbl (QYHKIHH, HEOOXOMMMOE U JOCTATOYHBIC
ycloBUsl. DKOHOMHUYECKHE TNPUIOKEHUs. BrimykiocTs
KpUBOH, Touku nepernda. Heobxoaumoe u gocraTtoyHble
ycloBusl.  ACHUMNTOTBI  KpPUBOM. DKOHOMMUECKHE
PUIOKEHHS B TEOPUH (PUPMBI.

OIIK-2

31

V3

H3

[Tonpasnen 3.1. HeonpeneneHHslit HHTErpall.

Ompenenenue nepsoodpasHoii. Teopema o GeCKOHEUHOM
MHOYKECTBE IE€pPBOOOpPA3HbIX JJIs JAHHOW (PYHKLHH.
[lonsTue  HeompeneieHHoro  uHTerpana.  Tabuuna
OCHOBHBIX UHTET PaJioB. OcHoBHBIE CBOMCTBa
HEONPEAEICHHOr 0 MHTerpaa. WHTerpupoBanue
METONaMH  3aMEHBl TEPEMEHHOW H TI0  YacTsM.
ParronanpHbIe IpOOH M MX HHTETPHPOBAHHE.

OIIK-2

31

V3

H3

[Mogpasznen 3.2. OnpeneneHHbId HHTETpaJL.

[TonsATHE OMpeneneHHOro HHTErpaia, OCHOBHBIE CBOMCTBA.
Teopema o cpenHem. Ilnomane  KpUBOJIMHEHHON
Tpanenuu. [Ipon3BogHas onpeAeseHHOro WHTErpaja Io
nepeMeHHoMy BepxHemy npeaeny. @opmyna HeroToHa-
JleiiOHMIa. BblunciaeHue ONpeneIeHHOro HMHTEerpasa
METOAaMU  3aME€Hbl TEPEMEHHOW M MO0  YacTsM.
HecoOcTBeHHbIC WHTETpabl. [Tpunoxenus
OMPEIENCHHOr0  WHTErpaja: Iuomans  Qurypsl B
JEKapTOBBIX KOOPAMHATAX, 00bEM Teja BpaIleHHs, IIHHA
JIYTH IJIOCKOW KPUBOM.

OIIK-2

31

V3

H3

[Mogpasnen 4.1. OmnpeneneHue (QYHKIMH HECKOIBKHX
NepeMEeHHBIX.

Ob6nacte ompeneneHuss U rTpaduk GYHKIUH JABYX
nepeMeHHbIX. JIMHMM M NOBEpXHOCTH ypoBH:A. YacTHbIE
npou3BoAHble U Auddepenunansl. [ToaHoe npupamenue u
nonHbll quddepennnan, ero npuMmenenue. [IpousBogHas
CIOXKHOM (DYHKIIMU, TPOU3BOJAHASI HESIBHO 3aJlaHHOU
GyHKIMM.  YpaBHEHME KacaTelbHOM IIJIOCKOCTH K
nosepxHocTH. IIponsBonHas no HanpasiaeHUO. ['pagueHT.
YacTHble TPON3BOJHBIE BBICIINX OPSJKOB.

OIIK-2

31

V3

H3

[Mogpasmen  4.2.  OxcrpemyMbl  QYHKIUH  JABYX
[IEPEMEHHBIX.

Ompenenenne  dKCTpeMyMmMa  (QYHKIMM — HECKOJIBKUX
IIEPEMEHHBIX. YCIIOBHBIE 3KCTPEMyMBbl; HauOonbliee Hu
HAauMEHbIIEE  3HAYEHHS GyHKIMH z="f (X, y) B

3aMKHYTOM OrpaHUYEHHON 00JlacTH. ODKOHOMHUYECKHUE
MIPUIIOKECHHUS.

OIIK-2

31

V3

H3

[Monpaznmen 5.1. Juddepenunansubie ypaBHEHUS IEPBOTO
Mopsi/IKa.
[Tpumepsl 3amav, TPUBOASAIIMX K auddepeHnanbHbIM

OIIK-2

31
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ypaBHeHUsM. luddepeHunanbHoe  ypaBHEHUs  1-To y3
nopsi/iKa: o0Iee U YaCTHOE pelieHrue (MHTerpai), 3aj1ada
Komm, ¢opMmynmupoBka  TeopeMmbl CYLIECTBOBAHHS U
enuHCTBEeHHOCTH pemenus  ypasHenus Y'= T(X,Y).

HMuddepenunanbupie  ypaBHEHUs 1-ro  mopsiaka ¢ H3

pa3aelsro IUMHUCS [IEpPEMEHHBIMU. JInnelinble
muddepennuanbaple  ypaBHEHUs |-To  Topsaka U
ypaBHeHMs bepHysum.

[Monpazmen 5.2. {uddepenumansasie ypaBHEHUsT BTOPOTO 31
HopsiaKa.

Huddepenunanbaple ypaBHeHHs 2-TO MOpsiKa: oblee u
YyacTHOe  pemieHue  (umHTerpas), 3amasa  Komm,
bopmynupoBka TEOpPEMBl  CYyLIECTBOBAHUS | V3
equHcTBeHHOCTH pemenus ypauenns Y'= f(X,y,Y').

Juddepenunanbable ypaBHEHMs ~ 2-TO  TIOpsAJIKa,
JIOITYCKAOIIH € MHOHIDKEHHUE mopsiaKa. JIunenHrle OITK-2
nuddepeHnnanbHble YpaBHEHUS 2-T0 MOPAAKa: CTPYKTypa H3
o0Iero peuieHuss OJHOPOJHOTO M HEOJHOPOJHOIO
ypaBHeHu#. Jluneiinsle ogHopoaHsle auddepeHuanibHbie
ypaBHEHUS 2-ro nopsiaKa C MIOCTOSIHHBIMU
Ko3ppureHTaMu.  XapaKTepUCTUUECKOE  ypaBHEHHUE.
Jlunelinpie nud@epeHaibHble YpaBHEHUs 2-T'0 MOpsIKa
C TOCTOSHHBIMU KOX(p(UIMEHTAaMH U  CIEeHUaIbHON
MpaBoil YacCThIO.

[Toapasznen 6.1. UucnoBwie psiabl. 31
Cxomumocty psna. Ilpusnakum J[lamambepa u Komm. OIIK-2 VY3
WHTerpanpHplil IpU3HAK CXOIAUMOCTH. H3

[lonpaznen 6.2. ®dynkuuoHanpHble paabl. CTeneHHbIE 31
psLIBI.

[Toroueynasi, paBHOMepHasT U HOpMaJlbHAs CXOAMMOCTH,
cBs3b  Mexay — Humu.  [Ipusnak  Beuepmrpacca v3
paBHOMepHOU cxomumocTH. [Ipuznaku Abens u Jupuxie. OIIK-2
HenpepbIBHOCTS, nuhdepeHIpyeMOCTh u
UHTETPUPYEMOCTh  CYMMbI  (DYHKIIMOHAQJIBHOTO  psiza. H3
Crenennsle psnabl. Teopema Komm-Anamapa. Paguyc u
MHTEpBaJl CXOJMMOCTH CTeNeHHoro psaa. Teopema Adeist.

5.2.1. HIkaabl olleHUBAHUA JOCTHKEHHUSI KOMIIETEeHIINH

Bun onenku O1eHkn

AxanemMuueckas
OLIEHKA O 4-X HEYJIOBJIETBOPUTEIILHO | YIOBJIETBOPUTEIHHO | XOPOIIO OTIM4HO
OaJUILHOM IIIKaJIE

5.2.2. Kpurepuu onieHMBaHUA J0CTUKEHUS KOMIIETeHIM I
Kpurtepnu oneHku Ha IK3aMeHe

OneHka, ypoBEeHb
JIOCTHKCHHS Onucanue KpUTEpUeB
KOMITIETCHIIMH
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OTIMYHO, BEICOKHUI

OOyuaromuiics 1Mokasaj MOJHbIE U IIIyOOKHE 3HAHUS NMPOTrPaMMHOIO
MaTepuaia, JOTMYHO M apryMEHTHPOBAHO OTBETHJI HA BCE BOIPOCHI
9K3aMEHALMOHHOr0 OMJIeTa, a TaKXKe Ha JOMOJHHUTEIbHBIE BOIPOCHI,
CIIOCOOEH CAMOCTOSITENIBHO PelIaTh CI0XKHBIE 3aa4l TUCIUILINHBI

XOpo110, NTPOJABUHYTHII

OOyuaromuiics TBepAO 3HAET MPOrpaMMHBIA MaTepual, FPAaMOTHO €ro
H3JIaract, HE MAOOMNYCKACT CYMICCTBCHHBIX HETOYHOCTEH B OTBCTC,
A0CTATOYHO ITOJHO OTBCTUJI HAa BOIIPOCHI 9K3aM CHAITMUOHHOI'O ouiera u
JOIOJIHUTCIIBbHBIC BOIIPOCHI, CIIOCOOEH  CaMOCTOSTEILHO peuiaTb
CTaHOAPTHBIC 3aJa4YU U CIHUITIINHBI

OOyuaromuiics TMOKa3aJl 3HaHUE TOJIBKO OCHOB IPOrPAaMMHOIO
MaTepHaja, YCBOWJI €ro IOBEPXHOCTHO, HO HE JIOMyCKaJl TPyOBIX

VY 10BIETBOPUTENBHO, | OMIMOOK WM HETOYHOCTEH, TpeOyeT HaBOAAIIMX BOMPOCOB I
MIOPOTOBBIN MPaBHWJILHOTO OTBETa, HE OTBETUJ HA JIOMOJIHUTEIbHBIE BOIPOCHI,
cioco0eH pemaTth CTaHAApTHBIE 3aJa4yM JUCHUIIIMHBI C TTOMOIIBIO
MIpernojaBaTess
HeynosnersopurensHo, | OOyuaromuiicss He 3HaeT OCHOB IPOI'PAMMHOI0 MaTepHaa, A0MycKaeT
KOMIIETEHLIUS HE rpyObie OIMOKU B OTBETE, HE CIIOCOOEH pelaTh CTaHAApTHBIE 3a4aun
OCBOEHA JUCLUIIIIMHBI 1a%K€ C TOMOILBIO MTPEnojaBaTes

Kpurepuu onieHK# T€CTOB

OneHka, ypoBEeHb
JIOCTHKEHUS
KOMIIETCHIIN I

OnucaHue KpuTepreB

OTIM4YHO, BEICOKHI

CopepxaHue MpaBUIIBHBIX OTBETOB B TecTe HE MeHee 90%

Xopoo, 0
N ConepxaHue NMpaBUIbLHBIX OTBETOB B TeCTe HE MeHee 75%
MIPOJIBUHY ThIM
Y 10BJIETBOPUTEILHO, o
o ConepxaHue NMpaBUIBLHBIX OTBETOB B TecTe HE MeHee 50%
MOPOTOBBIN

HeynosnersopureinsHo,
KOMITETEHIIMS HE
OCBOEHA

CopepxaHue MpaBUIIBHBIX OTBETOB B TecTe MeHee 50%

Kpurepun oneHkH ycTHOro onpoca

OneHka, ypoBeHb
JOCTIKEHUS
KOMIIETEHIIN I

Onucanue KpuTepuen

3auTeHo, BEICOKHH

OOyuaromuiics 1eMOHCTPUPYET YBEPEHHOE 3HAaHUE MaTepuaia, YeTKO
BbIpaXKaeT CBOIO TOYY 3PEHMsI IO paccMaTpuBaeMOMY BOIIPOCY,
IPUBOAS COOTBETCTBYIOUIHE TPUMEPHI

3a4TeHo,
IIPOJBUHYThIN

OOyuaromuiics JEMOHCTPHPYET YBEpEHHOE 3HaHHE MaTepHuana, HO
JIOITYCKAET OTAENbHBIC MOTPEITHOCTH B OTBETE

3a4TEeHO, OPOr OBBII

OOyuaromuiics AEMOHCTPUPYET CYIIECTBEHHBIE MPOOEIbl B 3HAHUSAX
MaTtepuasa, A0MyCKaeT OUIMOKU B OTBETaX

He 3aureno,
KOMIICTCHIIUA HE
OCBOCHA

OOyuaronumiicss JeMOHCTpPUPYET HE3HAaHHWE MaTrepuaia, IO0MyCKaeT
rpyOblie oMOKH B OTBETaX

Kpurtepuu oueHkH penieHus 3a1a4

Onenka, ypoBeHb
JOCTHKCHHS

Onucanue KpuTepuen
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KOMIIETEHIINH

3a4uTeHOo, BEICOKHH

OOyuaromuiics yBepEeHHO 3HAET METOAUKY U aITOPUTM peIICHUs
3a/1a4d, HE IOMYCKAET OMMOOK MPH €€ BHIMOJTHEHHUH.

3aurteHo, OOyuaromuiics B I€JIOM 3HA€T METOAMKY W aJTrOPUTM pPELICHHS
MIPOJIBUHY ThII 3a/1a4ym, He JIOMYyCKaeT TPyObIX OMMOOK MPH €€ BBHIIOJIHECHUH.

OOyuaromuiics B 1€JI0M 3HAaeT METOAUKY M alTOPUTM pelIeHus

3auTeHo, MOPOroBBIM | 3a/a4yu, JOMYyCKaeT OMMOOK NpH €€ BBIIOJHEHUWH, HO CIIOCOOEH

HUCHPABUTh UX IPU TOMOIIX IPECIIOAaBaTCIIA.

He 3aureno, OOyuaromuiics He 3HAeT METOIUKY U aJTOPUTM pELICHHs 3aJayH,
KOMITETECHIIUS HE JIONyCKaeT TpyOble OmMOKM TpH €€ BBIIOJIHEHWH, HE CIOCOOEH
OCBOCHA VCIIPABUTH UX IIPU NOMOILIY IIPENOaBATEIS.

Kpurtepuii pemieHusi KOHTPOJILHOM PadoOTHI
5.3. MarepuaJibl 1J151 OlleHKH JOCTHKEHHUS KOMIIeTeHIH I

5.3.1.1. Bonipochl K 3K3aMeHY

Ne Conep:xkanue Komnerenuusi | MJIK
1. | Bo3pacrtanue u yObiBaHUE (QYHKLUU. OIlIK-2 31
V3
2. | MuanmymMm wu MakcumyMm (yHKOuM (HE0OXOIUMOE H OIIK-2 31
JIOCTAaTOYHBIEC YCIOBUSI CYIIECTBOBAHUS DKCTPEMYyMa). V3
3. | BrImykiiocTh U BOTHYTOCTh KpHBOii. Touku meperuda. OIIK-2 31
Y3
4, OO0mmit mmaH  wuccienoBaHus (QYHKIUA C  LEJTIBIO OI1K-2 31
OCTpOeHUs rpaduka. Vv3
5. | IlepBooOpasnas, ompeneneHue, TeopeMa O CTPYKType OIIK-2 31
epBOOOPA3HBIX.
6. | CBoiicTBa  HeompeAeNeHHbIX  MHTerpayioB. TaOmmma OIlIK-2 31
OCHOBHBIX HHTETPaJIOB.
7. | UaTerpupoBaHue METOJIOM 3aMEHBI IEPEMEHHON WU OIIK-2 31
CIIOCOOOM TIO/ICTaHOBKH. V3
8. | UHTerpupoBanne 1m0 YacTaM B  HEONPEICICHHOM OIlIK-2 31
HHTErpale. v3
9. | UnTerpupoBanue QyHKIWH, COAEpKAUIMX KBAJAPATHBIHA OIIK-2 31
TpexuieH Buaa: | . V3
ax~ +bx+c
10. | MuaTerpupoBaHue MpaBUIbHBIX PAllMOHATIBHBIX APOOEH. OIIK-2 31
V3
11. | PasnokeHue panuoHAIBLHOW JpoOM Ha MpocTeimme. OIIK-2 31
MeTton HeonpeneeHHbIX KO3 (PPHUITUESHTOB. V3
12. | UnTerpaiisl OT UppaliOHANBHBIX (QYHKIUH. OIIK-2 31
V3
13. | UnTerpupoBanue HEKOTOPBIX KJIACCOB OIIK-2 31
TPUTOHOMETPUYECKUX (PYHKIIHH. v3
14. | Onpenenennbiii  uHTerpan. HmwxkHas u  BepxHsis OIIK-2 31
UHTETpajbHbIE CYMMBI, UX CBOWCTBA. Vv3
15. | OnpeneneHue U TE€OMETPUUECKUN CMBICT OMPEICICHHOT O OIIK-2 31

MHTErpaja.
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16. | CaoiicTBa onpezeneHHoro naterpana, popmyna Herorona- OIIK-2 31
JleitOHuUnA.
17. | IlpunoxkeHust OMNpPENEICHHOr0 HWHTerpajia (BBIYUCICHHE OIIK-2 31
IJIOMIAH, pa0OThl, 00BEMOB TEJ BPAILICHHUS). V3
18. | 3ameHa TmepeMEHHOH B  OINpPENEJICHHOM HWHTErpase. OIIK-2 31
HNHTerprupoBanue no 4acTsM B ONPENCIIEHHOM UHTErpaJie. V3
19. | HecoGcTtBennslie uHTerpanbl. TeopeMbl 0 HECOOCTBEHHBIX OIIK-2 31
HHTerpaax. v3
20. | Ilonstne mauddepeHINaTLHOTO ypaBHEHHUS, OCHOBHBIE OIIK-2
ONPEETECHHUSL. 31
21. | Teopema cymuiecTBOBaHUS M EIWHCTBEHHOCTH pEIICHUS OIIK-2 31
nud. ypaBHeHus. 1-ro nmopsanaka. 3agaya Komm.
22. | Auddepennunanpaple ypaBHEHHS IEPBOrO MOpsAKa C OIlIK-2 31
pa3IessoIUMHUCS 1EPEMEHHBIMU. V3
23. | OgHoponnbie  muddepeHnnanbHbIe  ypaBHEHHs  1-ro OIIK-2 31
nopsiiKa. v3
24. | Jluneitnbie qudQepeHnnaIbable ypaBHEHHS | -To mopsaKa. OIIK-2 31
V3
25. | Iuddepennmanbabie ypaBHEHUS 2-TO MOPSIKA, OCHOBHBIE OIIK-2 31
noHsATHs. 3anada Komm. V3
26. | Uurerpupyemsbie Tuibl AuddepeHnnaabHbIX ypaBHEHUH 2- OIIK-2 31
ro Mopsaka. V3
27. | Auddepennmanpuple  ypaBHEHHs 2-TO  TOpsiAKa € OIIK-2 31
MMOCTOSTHHBIMU KO3 (DUIITHMECHTAMH. V3
28. | XapakTepucTUYecKoe ypaBHEHUE. OIIK-2 31
V3
29. | Heognoponubie muddepeHnnanbHple ypaBHEHUS 2-TO OIIK-2 31
MOpPSIIKA C MOCTOSIHHBIMU K03 unrentamu. HaxoxaeHne
YaCTHOTO PEUICHHUs JJIsi PAa3JIMYHBIX CTaHIAPTHBIX MPaBBIX y3
YacTeu.
30. | [TousTHe QYHKIUM HECKOJBKUX MEPEMEHHBIX, €€ 00JIacTh OIlIK-2 31
onpeseneHus, rpapuka.
31. | YactHeie IIPOU3BOAHBIE ¢byHKIUN HECKOJIBKUX OIlIK-2 31
IIEPEMEHHBIX. V3
32. | DkcTpeMyM (QYHKIIMH JIBYX HE3aBUCUMBIX ITE€PEMEHHBIX. OIIK-2 31
V3
33. | YucnoBsle psiabl, OCHOBHBIEC ONPE/IEICHUS. OIlIK-2 31
V3
34. | [lpuzHaku CpaBHEHHS PSIOB C  IOJOXHTEIHHBIMU OIlIK-2 31
qieHaMu, npusHaku Jamamoepa u Komm. V3
35. | Pasnoxenue anemenTapHbIx QyHKIuM B pag MakiaopeHa. OIIK-2 31
V3
36. | Crenennsbie psasl. Paasl Teitnopa u Makmnopena. OIIK-2 31
y3
37. | Paznoxxenue aneMeHTapHbIX QyHKIUH B psaa Makiaopena. OIlIK-2 31
V3
38. | MHTerpupoBaHue ¢ MOMOIIBIO CTENEHHBIX PSAIOB. OIIK-2 31

V3
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Ne Conep:xkanue Komnerenuus NAK
X% —2x/x +1 OIIK-2 H3
1. J. ————dx
Haiitn HeonpeneneHHblil HHTErpal X
) J’ xe ™ dx OIIK-2 H3
" | Haiitn HeonpeneneHHblii HHTErpal
3. y y I x” In xdx OTIK-2 H3
Haiitu HeonpeeneHHbI HHTErpal
4, y y I cos? xdx OIIK-2 H3
Haiitu HeonpeneneHHbli HHTErpal
: IXS —2x? +X-8 OIIK-2 H3
" | HaiiTi HeonpeIeeH bl HHTErpaj X* —2x-3
2 OIIK-2 H3
2 [
BBbI4HCINTH OMpeeneHHsi uaterpan 1V X+ 2
7/2 ) OIIK-2 H3
7. jcosxln(sm X)dx
BBIMMCIMTE ONpeeIeH bl naTerpan */°
8 Haiitu IUIOIIAIE KPHYBOJIMHEHHOMN TpareuuH, OIIK-2 H3
" | orpaHMYeHHOI TAHHBIMH JIMHHAMH x=Lx=4x=4
= dx OIIK-2 H3
o '[ x+/x
Boryucanth HecOOCTBEHHBIN UHTErpai !
J. OIIK-2 H3
10. —
Boruucianth HecoOCTBEHHbIN HHTErpa ° 4-x*
Haiitu obmiee pelieHune (oOmmmit WHTErpal) OIIK-2 H3
11. | nuddepeHIMATBHOTO YpaBHCHHUS
X(y—=1dx—(x+1)ydy =0
12. | Haiitn obmiee pelieHne (oOmmmit WHTErpal) OIIK-2 H3
T epeHInanbHOr0 ypaBHEHUS y—=xy =X
13. | Haiitn o0ee pelieHne (oOmmit WHTErpal) OIIK-2 H3
muddepeHnanbHOro ypaBHEHUS y'-y-2y=0
14. | HaliTh yacTHOE pEIICHHUE, YIOBJICTBOPSIOIICE JTaHHBIM OIIK-2 H3
HA4aJIbHBIM YCJIOBHAM y=y=xy , y(0)=0
15. | Hailitu yacTtHOe pelieHHe, YAOBIETBOPAIOLIEE TaHHBIM OIlIK-2 H3
Ha4aJIbHBIM YCJIOBHAM y*+4y =sinx , y(0)=0,y'(0) =1
16. | Pemmmts cuctemy audepeHnnaabHbIX YpaBHEHUH OIIK-2 H3
X'=X+2y
y'=2xX-y
17. | Ang xaxpaoro psjga BbhIMHCATh TEpBbIE S5 UJIECHOB OIIK-2 H3

pasnoxenus. Haiitu npenen odmiero 4wiena psaaa a, .
L n+l
n=12n+1 ’
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18. | UccnenoBate psii Ha CXOAUMOCTH, IPUMEHSSI TPU3HAKU OIIK-2 H3
CpaBHEHUs. YKa3aTb OOWMH dieH psna, ¢ KOTOPBIM
CpaBHHMBAETCS aHHBIN PALL.

L n+5

n:1n2—2'

19. | HccnenoBath psiabl HA CXOIUMOCTh, TPUMCHSS TPHU3HAKH OIIK-2 H3
Hanam6epa u Ko,
o o
> —2}
n=ln

20. | UccnenoBate  psiml  Ha  CXOAWMOCTh,  ITIPUMEHSS OIlIK-2 H3
WHTErpajbHbIA PU3HAK.

© 1

néz nJinn ;

21. | UccnenoBath psjabpl Ha CXOAMMOCTh. B ciyuae ecimu psn OIIK-2 H3
CXOIUTCS, TIIOKa3aTh, SBJIIETCA JIM 3Ta CXOJMMOCTH
YCJIOBHOM MJIM aOCOJIFOTHOM.

OZO (_1)n+1n_+1;
n=1L n
22. | Haiit 0651aCcTh CXOAUMOCTH psizia. OI1K-2 H3
o yN
n=1n!’
23. | [lonb3ysich  COOTBETCTBYIOIIUMH  PSIAMH, BBIYHCIUTH OIIK-2 H3

3HAYCHUSI YKa3aHHBIX (DYHKIIH.
sinlo ¢ rounoctero 0.0001

24. | BbluuCIUTh ONpEAENIeHHBI HMHTErpall ¢ TOYHOCTBIO [0 OIlIK-2 H3
0.001, pasnoXWB TOIBIHTETPATbHYIO (DYHKIIUIO B PsII H
3aTeM MPOMHTETPUPOBAB €r0 MOUJIECHHO.

| cos—dx.
0 2

5.3.1.3. Bonipocsl K 3a4eTy ¢ OLeHKO
«He npegycmoTpeHb»

5.3.1.4. Bonipochl k 3auery
«He npegycmoTtpeHb»

5.3.1.5. IlepevyeHb TeM KypcOBBIX IPOEKTOB (padoT)
«He npenycMoTpeH b

5.3.1.6. Bonipocsl K 3amuTe KypcoBOro npoexkra (padornl)
«He npegycmotpeHb»
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5.3.2. OneHo4HbIe MAaTEPHAJIBI TEKYLIEr0 KOHTPOJIs

5.3.2.1. Bonipocsl TecTOB

Conep:kanue

Kovmnerennus

WK

Yucno 2,1 npuHaAJISKUT MHOKECTBY ...
B={blbeZ, —-2<b<3};
A={alaeN, 1<a<10},;
C={c|ceR, —3<c<2,6};
D={d|deQ, d<2}.

OIIK-2

31

3HayeHue nosHoro auddepennuana GyHKIUU Z = y/x MpH
x=2; y=1; dx=0,1; dy=0,2 paBHo...

0,5;

0,05;

0,75;

0,075.

OIlIK-2

V3

HawubGonbiiee 1 HaMMeEHbIIIEE 3HAYCHNE Q)yHKHI/II/I
1 1
2 + 2
=1+x° 1+y

Ha Kpyre painycoMm 1 ¢ HeHTpoM B Hadaie
KOOpPAHWHAT paBHHI...

4; 4/3;

3; 3/4;

2;4/3;

1;2.

OIIK-2

V3

dy
IMpoussoanas 9X u3 ypasuenus
paBHa...
(x-2)/(y+1);
(2-x)/(y+3);
4xy;
5x-y.

x* +y® —4x+6y_g

OIIK-2

V3

OyHkms y = x° — 2x° + 5 Ha nnrepsane (-1, 1):
UMeeT MaKCUMYM
UMEEeT MUHUMYM

OIIK-2

31

V3

Oyuknus y = x4 — 2X2 + 5 na unrepsaie (-2, 0):
UMEeT MUHUMYM
UMEeT MAaKCHMYM

OIIK-2

31

V3

Huddepennmanpaoe ypaBaenue (Sin X + cos t) dt + t cos x
dx= 0 sBisieTcs:

ypaBHEHHEM C ITOJHBIM U QdepeHnaiom

YPaBHEHHEM C pa3IeIOIMUMHA K03 HUIIHEHTaMH
ypaBHEHHE BTOPOTO MOPSIKa

OIIK-2

V3

Oynkmms y = X' — 2X° + 5 ua uarepaie (0, 2]
UMeeT MHHHMYM
HUMEET MAKCHMYM

OIIK-2

31

V3

Oo6nacteio onpeneneHus GyHkiuu z = In (Xy) siBisieTcst
MHOXECTBO:

{ (% y): xy >0}

(0;1)

OIIK-2

31

10.

[lepeMeHHas BeIMUMHA y €CTh (PYHKIIMS TEPEMEHHON
BEJIMYMHBI X, €CIMH ...

OIIK-2

31
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- KQXXJIOMY 3HAYEHUIO X 10 HEKOTOPOMY IIpaBUILY
IIOCTABJICHO B COOTBETCTBUE CIMHCTBEHHOE 3HAYEHUE Y

11.

N-it yacTH4HOI CyMMOIl psifia Ha3bIBaeTCsA:
-CyMMa IEpPBbIX N YJIECHOB psijia

OIIK-2

31

12.

Nuddepennmansroe ypasaenue (1+ t) tgx dt —xtdx =0
SABJIACTCA:
- YPaBHCHUCM C PA3ACIIOIIMMUCA ITCPCMCHHBIMU

OIIK-2

31

13.

Ob6nacTh onpenenenus QyHKIUN y = 2-X €CTh:
- BCS YUCJIOBAs OCh, T.€. HHTEpBaI (-00;+00)

OIIK-2

31

14.

Ecmu { an } — GeckoHeuHO MaJiasi mOCe0BaTeIbHOCTD
{an }*{an} mociemnoBaTeIbHOCTH
OCCKOHEYHO Masiast

OIlIK-2

31

15.

Heobxoanmoe yciaoBre cXOAUMOCTH psifia COCTOUT B TOM,
970 ...
-ripesies1 o0IIero WwieHa psijia paBeH HYIII0

OIlIK-2

31

16.

Oynkiwms f (X) Ha3pIBaeTCS YETHOM, €CIIH ...
- f (- x) = f(x) npu Bcex X U3 00JIaCTH ONpEIeICHHUs
GbyHKIIUN

OIIK-2

31

17.

Y = cos (3x - 4). Torna npou3BogHas y’ paBHA:
-3sin (3x - 4)

OIIK-2

V3

18.

Bo Bcex Toukax Hekotoporo uatepsana f' (x) > 0. Torna f
(X) Ha TOM HUHTEpBaje
- BO3pacTaer

OIIK-2

31

19.

Ha wntepBane [a, b] HenpepoiBHas (ynkmus f (X) umeer
€IMHCTBEHHYIO TOYKY MakcUMyMma C, a < ¢ < b, 1 HE UMeeT
JIPYTUX TOYEK dKcTpemyMma. Ee HauMeHbIee 3HaUeHue Ha [a,
b] Oyner:
- mu6o f(a), 6o f(b)

OIIK-2

31

20.

CranroHapHbIME Toukamu Gyrkmmn f (X, y) = X° + In3y -

3XIn y sBisIOTCS:
-(0; Duse)

OIIK-2

V3

21.

Ecmu { ap } — OeckoHeuHO Masiasi MOCIeI0BATEIbHOCTD | {
b,} OeckoHeuHo wMamas IOCIEIOBATEILHOCTE {an*bp }
MOCIIEIOBATEIEHOCTh
- OECKOHEYHO MaJias

OIlIK-2

31

22.

HOCJIe,HOBaTeJIBHOCTL MOXET UMECTh
- TOJIbKO OAWH IMPCACII

OIlIK-2

31

23.

Y = sin x. Toraa nponsBoxHas y°(x) paBHa:
- COS X

OIIK-2

V3

24,

Oo6nactpb 3HaYeHHUH QyHKIUHU y = f(X) ecTh:
- MHOXKECTBO BCEX 3HAYCHHIA, MIPHHUMAEMBIX BEJIMUUHOMN Y

OIIK-2

31

25.

[TocnenoBarensHOCTh , Tipu 1/2 g 1/2 <1 sBnsiercs:
- OECKOHEYHO MaJlon

OIIK-2

V3

26.

Juddepenunansroe yparerne (X + sin t) dt + (t° x +
cosx) dx= 0 sBisercs:
- YpaBHEHHUEM C MOJIHBIM AU depeHnaiom

OIIK-2

31

27.

[Monuoe npupamenne ¢pyukimu z = f (X, y) B Touke Po (X0,
y0) paBHO:
- f(Xo+ DX, yo + Dy) — f (X0, Yo)

OIIK-2

31

28.

Ecnu npenen obuiero uieHa psaa He paBeH HYIIO, TO psA:

OIIK-2

31
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1. Pacxonmurcs;

2. Cxoaurcs;

3. 3HaKo4epenyoIIics;
4. 'apMOHUYECKHU.

29. | Y = cos x. Toraa npou3BojHas y - (X) paBHa: OIIK-2 v3
- sin X

30. | Bo Bcex Toukax Hekotoporo uHTepBana f' (x) < 0. Torma f OIIK-2 31
(X) Ha 5TOM HMHTEpBaje
- HE BO3pacTaeT

31. | OGmactp  3HaueHMd  ¢GyHKUMH y =  [X|  ecCTh: OIlIK-2 31
- uatepsai (0, +o0)

32. | Mexay TOYKaMU Ha YHUCIOBOW OCH W JICHCTBUTEIbHBIMH OI1K-2 31
YHCIIaMU YCTaHOBJICHO COOTBETCTBUE
- B3aMHO OJIHO3HAYHOE

33. | Bepaxenue dz = (y + 2x + 3y?) dx + (x + 6xy) dy sBusercs: OIIK-2 31
- TOJHBIM U pdepeHnnanom

34. | IlpousBoaHo# GpyHKIMHU y =X" OYHET: OIIK-2 v3
-x*(Inx+1)

35. | Jnddepenumnansroe ypasrerue xt dx + (x° + 3) cos t dt = 0 OIIK-2 31
SIBJISIETCS:
- YPaBHEHHEM C pa3AeiIFOIIMMUCS MepeMEeHHBIMU

36. | Ha wunrtepBane [a, b] wHenpepsiBHas ¢yHkmus f (X) OIIK-2 31
Bo3zpacraer. Torma ee HauOonpliee 3HaueHUE OyaeT:
-1 (b)

37. | YucnoBas ocb — O3TO MpsAMas, Ha KOTOPOM OIIK-2 31
- BBIOpaHO HAyajo OTCYETa, YCTAaHOBJICHBI HANpaBJICHUE W
eIMHUIIA U3MEPEHUS [UTNHBI

38. | ®ynkuusa f (X) Ha3plBaeTcs HEUYETHOW, eciu OIIK-2 31
- f (- X) = — f(X) mpu Bcex X U3 00JACTH OMpPEICICHUS
byHKIIH

39. Mponssonas dysiimm f(x)=Tcos(vx-9) — OIIK-2 V3

40. F(x) = 9x+5 OIIK-2 V3
ITpousBoaHas GyHKIMH x—10 papna

41. Jnst pyHKITIU Y=z, ToukKa Xo =2 SBIsETCH. OIIK-2 Y3
1. Toukoi HEMPEPHIBHOCTH;
2. To4koi ycTpaHUMOTO Pa3pbIBa;
3. Toukoii pa3pbIBa IEPBOTo poaa (CKayka);
4. Toukoil pa3pbiBa BTOPOro poza (6€CKOHEYHOr o).

6x -

> [TpousBoaHas GyHKIUH f (x)=35 paBHa OfK-2 >

O - . L N . 5%6Ins
2 -

= I'pamuenT GpyHKIUN f =4x" + Y= 9 paBeH OfK-2 ¥
a (Bx, =z, v)
6. (8x, v. 2)
B, x+9v+9z

- 8x1z+9
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44, e f OIIK-2 V3
CMeranHas mpor3BOIHAS oxcy IS
B 2 .
FA— f =simx—6x"y paBia
a. 0 6. —12x B. cosx —12xy r. COsX
45. | Haittn IPOM3BOAHYI0 QyHKIMH Y = 27 9 OIIK-2 31
— Y =29 W n2*4sin 4x;
— Y =2 "I Ln2*4sin 4x;
— Yy =2 " n2*sin4x;
— Yy =2"n2*4cos 4x .
46. | Ilycte p — neHa (B ThIC. py0.), a  — 00BbeM Mpoaax (B ThIC. OIIK-2 31
mt.). Cpeau claeAyrolux 3aBUCUMOCTEH HAWTH JIMHEHHYIO
yObIBaOIIy10 (GYHKIUIO CIIpOca.
— g=18-5p;
— =-7-10p;
~ g=p°- 3p;
- p=yq +16.
47. | ®yHKUMsS TOJHBIX 3aTpaT B 3aBUCUMOCTH OT o0bema OIIK-2 y3
BBIITYCKaeMOM MPOIYKINH 33/1aHa COOTHOLICHHEM
y = x® -3x* +40, torma, (yHKUMS CpEHHX 3aTpar
BBITJISIIUT. ...
. 1 e
X X
— y' =3x% —6x;
— yx = x* — 3x3 + 40x;
- y=0
48. _ .2 —_ 17 OI1K-2
I'paguent dpyHxmm f = ex s 12 paBeH 31
a (dx. z, v)
dx, v. Z
5. (4% 3. 2) V3
B dx+12y+12-
r dxyz+12
49. | O6muM pemerneM qud GepeHIHaTLHOTo OIIK-2
y' =17y +60y =0 31
ypaBHEHUS * v v SIBIISICTCS
a0 Cie’ +Cye
6. e~ +Cysin(12x) V3
B C cos(5x)+C,sin(12x)
r Cie +Ce
50. 4 . OIlIK-2 VY3
[(6x+e )dx
OmpenenenHplil uHTETpaT —+ paBeH
a. Y 6.2 ¢ B. 0+e r. 2e
51. | Kakoe BbICKa3bIBaHHME HEBEPHO OTHOCHTEJIBHO KacaTelbHOMN OIIK-2 V3
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K rpaduky pyHKImN?

1. KacaTtenbHas kacaercs rpaduka QyHKIIMH B OJHOW TOYKE.
2. HampaBiieHHe KacaTeIbHOM COBIAIa€T C HaMPaBJIECHUEM
HOpMaJH

3. 3HayeHue NPOU3BOHON B TOYKE PABHO YIJIOBOMY

K03 GHUIMEHTY KacaTeIbHOM K rpaduKy QyHKINU

4. Yepes TOUKY KacaHUsl HE MOTYT POXOAUTH HECKOJIBKO
KacaTeJIbHbIX O]l Pa3HBIMU YTIAMH.

52. 2 3dx OIIK-2 V3
[
HecoOcTBeHHBIN HHTETrpa L ¢ paBeH
a.l 6% 0 3
53. 5 2 OIIK-2 v3
[ 2xe” dx
OrnpeiesieHHBIN HHTETpAT ~~ paBeH
a. 0 0. 2¢” p. 4€ r. 2
54. 1 21 OIlIK-2 v3
[ dx
HecoOcTBeHHBII HHTErpa 02+/x pasen 1
a.* 6.0 B. 21
55. | IlpuMepom HEOTrpaHMYEHHOMN MOCIENOBATEILHOCTH SIBIISCTCA OIIK-2 31
MOCJIEIOBATEIHLHOCTD
a —L2-L2-1... 6. L1.LL..
p Sinlsin2.sin3.sind.. 12.1.3.14.
56. | [IpumepoM CXOISIICHCS TOCIENOBATEILHOCTH SIBIISICTCS OIIK-2 31
MOCJIETIOBATEILHOCTh
a 2:4.6.8.10.... 6. L-LL-L.. g 0:10.2,0.3,...
111
L——.—...
r. 2314
57. | IlpumMepoM OrpaHUYEHHON IOCIEIOBATEILHOCTH SIBISIETCS OIlIK-2 31
NIOCJIEIOBATENBHOCTD
1L2.3.4.... 6 cosl.cos2. cos3 cosd....
a. .
g, 0.1.0.2,0.3... . —-1-2-3.+4..
58. | IlpumepoM OECKOHEYHO MAaJIOW  TOCIEIOBATEIHHOCTH OIIK-2 31
SIBJISIETCS IOCIIEA0BATENbHOCTD
a 12.3.4.5,... 6. 3»2.1.0.~L... g L-LL-L..
111
L——.—...
r. 2314
59. | Ilouemy muddepennuan GyHKIHNH MOKHO HCIOJIB30BATh B OIIK-2 31

MPUOJINKEHHBIX BHIYUCICHHSIX ?

1. Iuddepeniman Bceraa CTpEMHUTCS K HYIIIO;

2. Pazmuunble ¢opmbl 3amucu auddepeHinaia 03Ha4aroT
OJIHO U TOXKE;

3. Juddepennman obmagaer CBOHCTBAMH, aHAIOTHYHBIMU
CBOWCTBAM MTPOU3BOIHOM;

4. YeMm MeHbIE TpUpalieHUE HE3aBUCUMOW MEPEMEHHOM,
TeM OOJBIIYI0 JONI0 TpHUpalieHus (QYHKIHUU COCTaBIsET
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muddepenimar.

60.

[IpumepoM OrpaHM4YEHHOM IOCIEN0BATEIBLHOCTH SBISIETCA
IIOCJIE0BATENBHOCTD
a 2.4.6.8.10.... 6. 2:72:2,72,... 0,1,0,2,0,3....

B
r. —L=2-3.-4...

OIIK-2

31

61.

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

— Touky min;

— Touky max;

— Touxky paspsiBa 1 poza;

— Touky pa3pbiBa BTOPOro poja.

OIIK-2

31

62.

HpI/IMCPOM OeCKOHEUHO OOJIBIION IOoCIaCa0BAaTCIIbHOCTHU
ABJIACTCA IIOCIACA0BATCIIbHOCTD

a 0.3.0.4.0.5.0.... 6. L-Ll-L.. —L-2-3.4....

B

1
1, a— e
4

2 | =
o | =

T.

OIIK-2

31

63.

© n-1
3HaK0‘I€peI{y10H.IHfIc51 paa -1 l ceees
> D) -

n=1

1. AOCONIOTHO CXOIMUTCH,
2. YCIIOBHO CXOOUTCH,

3. AOCOJIFOTHO PacXOIUTCS;
4. YCcIoBHO pacXxoauTCs.

OIlIK-2

31

64.

_ X?-2x-3
X—>0 -1
IIpenen pasen X
12 1

a.T 6.1 B. E r. *«

OIIK-2

V3

65.

ljm
pemen
a. 1 6. € B. ? r. 0

[.\‘—0—9 *
~

) paBeH

OIIK-2

V3

66.

lim xe "
IIpenen === paBeH
a. ’ 6.~ B0 r. =7

OIIK-2

V3

67.

Ecnu npenen obiiero uneHa psaa He paBeH HYIIO, TO Pl
- pacxonurcs

OIIK-2

31

68.

Ornpenenure NpaBUIILHOE COOTBETCTBUE, OOIIMM PEIICHHEM
I depeHnanbHOro ypaBHEHUS
1.y"-3y'—4y=0;
2. y"+4y'+4y=0;
3. y"+9y=0; ssusercs:
A: y(x) =2 (C,+C,%);
B: y(x)=Ce ™ +C,e*;
: y(x) =C,cos3x+C,sin3x;

OIIK-2

V3

69.

B
I': y(x) =C, cos3x—-C,sin3x.
z = x*+ 3y°- 6x +5y. DKcTpeMyMoM OTOil (yHKIHH

OIIK-2

V3
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Oyner....

70.

[Ipenes nocTosHHOM BesmuuHbl C paBeH......

OIIK-2

31

71.

Pesynaprar  wactHoro auddepeHuupoBaHus — QyHKUUU
HECKOJIbKMX MEPEMEHHbIX HE 3aBUCHUT OT--------- ,ECII BCE
MIPOU3BOIHBIC, BXO/ISIINE B BBIYHMCICHUS HETIPEPHIBHBI

- UaTepBana ¢pyHKINH,

- [Mopsinka nuddepeHnrpoBanms;

- Tuna npou3BoAHOM.

OIIK-2

31

72.

z=2x"—xy +3y* —2x—11y +5. Craunonapnoit
TOYKOI 3TOI pyHKIMU OYyeT....

- (-1;2);

- (;-2);

- (-1;-2);

- (1;2).

OIIK-2

31

73.

Obuee pemenue Y conepxur

- OaHy WM HECKOJBKO MPOU3BOJIBHBIX KOHCTAHT

- HabGop kpuBBIX MpOXOJALIMX Yepe3 3apaHee 3aJaHHYIO
TOUYKY

- JIeliCTBUTENBHYIO KOHCTAHTY

OIIK-2

31

74.

Ecmn nBe nuddepenuupyembie GyHKIMH OTIMYAIOTCS Ha
HOCTOSIHHOE ClIaraeMoe, To

- X IPOU3BOJIHBIE PABHBI

- UX MPOU3BOJHBIE PA3IMYAIOTCS HA Pa3HOCTb IMOCTOSIHHBIX
cllaraéMbIX

-clieflyeT  NpPUMEHUTh  TpaBuio  JIuddepeHInpoBaHus
CIIO)KHOU (PYHKIIMH

OIIK-2

31

75.

[Touemy muddepennmnan GyHKIUM MOXKHO HCIIOJIH30BaTh B

NPUOIMKEHHBIX BRIYUCICHUSIX?

— nuddepeHnnan Bceraa sBisieTcs 1eIbIM YK CIIOM;

— paznuuHble (Gopmbl 3anucu nuddepeHirana 03HavaoT
OJTHO U TOXE;

— muddenmuan obramaer CBOWCTBAMH, aHAIOTHYHBIMU
CBOICTBaM IPOU3BOIHOM;

— YeM MEHbIIe NpUpalleHue HE3aBHUCUMOW MepeMEeHHOMH,
TEeM OOJbIIYIO AOJIO MPUpPALIEHUS PYHKIMH COCTaBJISIET
JuddepeHnnan

OIIK-2

31

76.

Huddepenuupyemass GyHKIHUS MOXKET UMEThb 3KCTPEMYM B
TEX TOYKaX, I/e

- IPOU3BO/JHAS HE CYIIECTBYET;

- IPOM3BOHAS paBHA HYJIIO;

- IPOU3BO/IHAS paBHA HYJIIO WJIM HE CYLIECTBYET,

- IPOM3BOIHAS] MEHbBIIIE HYJIS.

OIIK-2

31

77.

Ecnn mpenen OTHOLIEHUS TPOU3BOAHBIX IIPEACTAaBIISET
co00i HeonpeAenEHHOCTh, TO MOYXKHO

- IpuMeHHUTh npu3Hak Ko,

- IpUMEHUTD pu3Hak Jlanambepa;

- npuMeHHuTh popmyiy JleliOHuna;

- IpUMEHMTH IpaBuiio Jlonuras.

OIIK-2

31

78.

Yto U3 HUXKeE HpI/IBe}IéHHOFO HC ABJSICTCA BUAOM aCHUMIITOT:
- BCpTUKAJIbHEIC,
- TOPU30HTAJIbHBIC,

OIIK-2

31
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- KacaTeJIbHBIC,
- HAKJIOHHBIC.

79.

Kakoe BbICKa3bIBaHHE HEBEPHO OTHOCHTEIBHO KacaTelbHON
K rpaduky GyHKIHH?

- KacaTelbHas kKacaercs rpaduka QyHKIUHA B OJHOM TOYKE;

- HaIpaBJICHHE KacaTeJbHOW COBIAAAET C HalpaBJICHHEM
HOpMaJIH,

- 3HAYCHHWE TMPOM3BOJHOW B TOYKE PABHO YIIIOBOMY
K03 HUIMEHTY KacaTelbHOM K rpaduKy QyHKINH,

- 4yepe3 TOYKY KacaHWs HE MOTYT NPOXOIUTH HECKOJIBKO
KacaTeJIbHBIX O] PA3HBIMH YTIAMH.

OIIK-2

31

80.

Ecnm Bo Bcex TOUKax HEKOTOPOro MHTEpBaja S <0 , TO
HEBEPHO:

- KpUBas BBIIIYKJIA B ’TOM UHTEPBAIIE,

- rpadMK HAXOAUTCS HUXKE JII0O0HM KacaTeabHOM,

- (pyHKLMA ©MeeT MUHUMYM (IIpaBUIIbHO);

- MCCIIEI0BAHBI 3HAKU BTOPOW IIPOU3BOJHOM CII€BA U CIIpaBa
OT Ka)KJI0M BO3MOXHOU TOYKH.

OIlIK-2

31

81.

Yemy paBHa (Sing )I

OIIK-2

V3

82.

O6mmM pemrenneM audepeHInanbHOr0 ypaBHEHHS N-TO
MOpsiiKa Ha3bIBACTCS

- pemieHHe, B KOTOPOM TIPOU3BOJBHBIM IOCTOSIHHBIM
NPUJAIOTCS KOHKPETHBIE YU CIOBbIE 3HAY CHUS

- pelleHHe, COAepXkalllee N HE3aBHUCHMBIX MPOU3BOJIBHBIX
MTOCTOSTHHBIX (ITPaBUIIBHO)

- pelleHHe, BBIPAKEHHOE OTHOCUTENIbHO HE3aBUCHMOM
nepeMeHHOU

- pelieHue, Noay4eHHoe 0€3 MHTErpUPOBAHHUS

OIIK-2

31

83.

JlaHO ypaBHEHHE BHIA y'=Jx . UTO HE OTHOCHUTCS K L[N
BBEJICHHSI HOBOM (DYHKIIMH z(x) ?

zZ(x)=y'

z{x)=y"

z(z)=y"

z{x) =7 (x)

OIIK-2

31

84.

Pemenuem kakoro ypaBHeHUs OyAeT QyHKLUs, BbIpaKeHHAs!
yepe3 3HaueHUE MHTEerpaia OT IpaBoOi 4acTH ypaBHEHUsA?

e
Qydly = —
cos” %

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

OIlIK-2

V3

85.

OTHomIeHHE JBYX OAHOPOIHBIX (YHKIHMH OAMHAKOBBIX
CTeneHel eCTh OHOPOIHAS (PYHKIIHS

- HyJIEBOH CTENEHU

- IEPBOM CTENEHU

- BTOPOU CTENEHU

- CTENEHH Ha OJJHY HIKE CTENICHEeH MCXOAHBIX (QYHKIUH

OIIK-2

31

86.

Kakoe BEBICKa3bIBaHUE HE OTPpaXXacCT INPU3HAK YPABHCHUS B

OIIK-2

31
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NOJHBIX U ddepennmanax?

- JleBasg 4YacTh YpaBHEHHS IMPEACTABISIET COOOH cymmy
YacTHBIX TU (G PEpeHITNATIOB

- YacTHasg MPOW3BOJIHAS 110 OJIHOM MEPEMEHHOW OJHOIrO
CJIAra€Moro M 4acTHAs IPOM3BOJIHAS [10 JPYIr oM IepEMEHHON
JIpyroro CJaraeMoro paBHBI
- ofmee pemieHHWE B HESIBHOM BHJAE OIpeaensercs
ypaBHenuem F(X, y) = C

- BbIpak€HHUE, 3aBHUCAIIEE OT Yy, BXOAMUT TOJIBKO B JIEBYIO
4acTb, a BBIPAKEHUE, 3aBUCSIIEE OT X - TOJIBKO B IPaBYIO
4acTh

87.

Pemenne nuHEWHOTrO OXHOPOMHOTO aU(QEpEeHIINATEHOTO
ypaBHEHHS  BTOPOrO0  MOPSAKa  C  TOCTOSHHBIMHU
ko3 pdunreHTamMu COZICPIKUT TPUTOHOMETPUYECKH e
GbyHKINH, eclTr

- omrpeaenuTeah BpoHCKOro paBeH HYIO

- KOPHH XapaKTePUCTHYECKOI'0 YPaBHEHUSI KOMIUJICKCHBIC

- KOPHH XapaKTePUCTHYECKOTO YPaBHEHUS JCHCTBUTEIHHBIC
Y pa3JInvHbIC

- KOPHHM XapaKTEPHCTUYECKOIO YpaBHECHUS BEUICCTBEHHbBIC U
paBHbIC

OIlIK-2

31

88.

U3 TOXJIECTBA, BO3MOXHOT' O pu paBeHCTBE
K03(h(HDUITMEHTOB NPU OAMHAKOBBIX CTEMEHAX X, OJTyYaroT

- KOPHU XapaKTePUCTHYECKOTO YPaBHEHHS

- peleHrne OJJHOPOAHOTO YPaBHEHHSI

- nuddepeHnnanbHOE ypaBHEHHE 00jiee HU3KOro MopsIKa

- CUCTEMY ypaBHEHUI

OIIK-2

31

89.

[Ipu pemienun nuHelHOro nUdPepeHINaIbHOT0 YpaBHEHHS
IIEPBOI'O MOPAAKA HE IPUMEHSIETCS

- 3aM€Ha MEePEMEHHOU

- pa3zaeneHne nepeMeHHbIX

- METOJ] HeompeAeIEHHBIX KOd( PUIIEHTOB

- UHTETPUPOBAHUE 110 YaACTAM

OIIK-2

31

90.

[IepBbIM 1IaroM penieHus ypaBHEHUS Hy=lnx+l

SIBJIIETCA:

- IOYJICHHOE JIeJIEHUE YPaBHEHUS Ha X

- IepeHoc Joraprudma B JIEBYIO 4aCTh

- IEPEHOC MPABOI YaCTH B JIEBYIO 4aCTh
- HaXOXKJIeHue jJorapupma

OIIK-2

31

91.

1 1
_ = fix
YacTHOE pelIeHHE ypaBHeHHs Buaa @ 47 ot :', rae
IpaBasg 4acTb — MHOTOWIEH II€PBOM CTENEHH, CIEAyeT
HCKATh B BUJE

= x[ﬂx+C’)

OIIK-2

V3
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92. I 2 OIIK-2 V3
Uemy paBeH ?
X
&
§
It
&
7
Lo
=
x4+
93. | Uto W3 HMXE MNPHUBEAEHHOTO HE OTHOCHUTCS K METOIY OIIK-2 31
pasnoxeHus?
- HEONpPENeNEHHBbI HMHTErpaJ anredpanyeckoil CyMMBbI
KOHEUHOro uucia (pyHKUMHA paBeH aiaredpandeckol cymme
HEONpeAeIEHHbIX UHTErPaJloB 3TUX (QyHKIMH
- IOCTOSIHHBIM MHOKUTEJIb B MOJBIHTEr PAJIbHOM BbIPaKEHUH
MO’KHO BBIHOCUTb 32 3HAK HEOIPeeIEHHOr0 MHTer pajia
- NPOU3BOJIbHAS IOCTOSIHHAsE B OKOHYATEIbHOM pEILEHUU
00bEeIMHSAET BCE IPOU3BOJIbHBIE TOCTOSHHBIE
- HeOoNpeneia€HHBI HWHTErpan  o0JagaeT  CBOHCTBOM
MHBapUaHTHOCTH
94. | Yto u3 HUKE NPUBEIEHHOTO OTHOCUTCA K METOAY 3aMEHbI OIIK-2 31
nepeMeHHon?
- TOJBIHTErpajbHOE BBIPAXKEHHUE IPEACTaBIIeT COOOil
HE3aBHCUMYIO INEPEMEHHYIO, YMHOXXEHHYI0 Ha MHOT'OYJICH
OT JTOW NEPEMEHHOW, WIM Ha TPUTOHOMETPUUYECKYIO
(GyHKIMIO OT OTOW TMEepeMeHHOM WIM Ha CTENEeHHYIO
(GyHKIMIO (B TOM YHCJIe KOPEHb) OT 3TOW IepEeMEHHOM
- TOJBIHTErpajgbHast (PyHKIMS B KOHEYHOM YHCIIE TOYEK
KOHEYHOTO OTpe3Ka MHTErPUPOBAHUS HE CYILECTBYET,
oOparmasick B 0€CKOHEYHOCTh
- OTCYTCTBYIOT MHOTOWIEHBl OT TIEPEMEHHOW, KOTOpbIE
MO>KHO OBLIIO OBI TPpe0Opa3oBaTh
- JJeMEHTapHble JpoOu, B YHUCIUTENSIX KOTOPHIX -
HEKOTOpbIE, 10K HEU3BECTHHIE YUCIIA
95. | Merox Heonpenen€HHbIX KOX(DPHUITUESHTOB TPUMEHSIETCS, OIIK-2 31
Korzaa
- B YU CJIUTENE — TAHI'€HC WJIM KOTAaHI'€HC OJTHOM EPEMEHHOU
- HY’)KHO pa3JIOKUTh APOOb HA MHOXUTENIN
- B UM CIIMTENE — TOKa3aTeabHast QyHKIM
- B 3HaMEHaTesle — KOpeHb CYMMbI KBaJpaTOB
96. | Onpenenure MpaBUILHOE COOTBETCTBUE! OIIK-2 v3

1. ®opmyna nepBoro 3aMme4aTeabHoOro npeaena.
2. ®opmyia BTOPOro 3aMe4YaTeNbHOIO IPEAEa.
3. ®opmyna HetoTona-JIeliGHuma.
4. ®opmyna UHTErPUPOBAHUS 10 YACTSM.

. sin X
A lim — =1,

x=>0 X
B.ju-dv=u-v—jv-du;
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X

B. lim l+1 =e;

X—>00 X

L. lff(x)dx=F(b)—|:(a)-

97. | K dopmyne Heiotona-JIeitOHMIIa HE IMEET OTHOIICHUS OIIK-2 31
- ONpeAecnEHHbI HMHTErpaj] He 3aBHUCHT OT TOro, Kakas
nepBooOpa3Has MOABIHTErpaJIbHOM (YHKIIMM B3Ta MPH €ro
BBIYUCIICHUH

- IpU HaxOXJIEHWU CYMMBI MHTETPAJiOB CIeAyeT BBOAMTDH
TOJIbKO OJJHY ITPOU3BOJIbHYIO TOCTOSHHYIO

- Ha oTpe3ke [a, b] mpupameHus BceX IepBOOOpa3HBIX
¢byukuun f(X) coBmanaot

- B mepBooOpa3Hyr0 (YHKIHUIO TOACTABISETCS 3HAYCHHE
BEpXHEro npezena b, ganee - 3HaU€HUE HIKHET 0 Ipefiena a

98. 2 OIIK-2 V3
[onx ax
UYemy paBen ! ?
8 4
2G2-2
3 3
8 1
Y G P
3 3
a 1
S T
3 3
4V2-2
99. | Beruucoute niouianb (GUrypsl, OrpaHUYeHHON TpapuKoM OIIK-2 v3
byHKIMU Y = x2 + 2, ocbio Ox, ockro Oy u npsmoit x=1
1) 7/3; 3) 2/3;
2) 1/3; 4)  4/3;
100. | IInomaay KpUBOJIMHEWHOW TpaIey paBeH OIlIK-2 31

- HeomnpenenéHHbI HHTerpaid oOT (QYHKUMHM BO3BEIEHHS
yyciaa B KBagpaT

- ONpeneNnéHHbId  HHTErpajl  OT  HEOTpPUILIATEIbHOU
HEMpepbIBHOW QyHKINU

- HecOOCTBEHHBIN MHTErpas OT HEeMPephIBHON (HYHKIIUU

- HeCOOCTBEHHBIN MHTErpajl OT HEOrpaHUYEHHONW (PyHKIHU

101. | Touku 3kcTpeMyMa (PYHKIIMH JIBYX IIEPEMEHHBIX - 3TO: OIIK-2 31
- TOYKH, B KOTOPBIX IEPBbIC YACTHBIC MPOU3BOIHBIC PABHBI
HYJIIO WJIH HE CYIIECTBYIOT

- TOYKH, KOTOPBIC HAXOASATCS B BEPXHEH MOIYILIOCKOCTH

- TOYKH, KOTOPbIE HE MOTYT OBITh N300 PaKeHBI IpapuueCcKu
- TOUKH MIePECEYCHUs C OCIMHU KOOPAMHAT

102. | Yro He sIBIISIETCS IIATOM HaXOXKJEHUS dKCTpeMyMa (pyHKITUU OI1K-2 31
JIBYX TE€pEMEHHBIX?

- HaXOXKJICHUE ONPEICTUTEIIS

- IOJICTAHOBKA 3HAYCHHSI KPUTHICCKOW TOUYKH B UCXOIHYIO
(YHKIIHMIO IBYX TMEPEMEHHBIX

- HAaXOXKIE€HUE aCUMIITOT
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- peleHN e CUCTEMB] YPABHEHUN

103. | Yro HEe OTHOCUTCS K MOHATHUIO M HAXOXJACHUIO YCJIOBHOIO OIIK-2 31
3KcTpemyma?
- MEeXIy HEepeMEHHbIMH  CyIIECTBYeT  HEKOTopas
B3aHMOCBSI3b

- CBA3b MEXJY IIepeMEHHBIMH 3a/laHa ypaBHEHUEM
- CYLIECTBYIOT OrpaHMYEHHUs s KOOpPAMHAT TOYKHU
JKCTpeMyMa

- HY’)KHO HaXOJIUTh KPUTHUUECKHE TOUKU

104. | YucnoBoii psa CXOAUTCS, €CIIU MPEIeN ero YaCTUYHBIX OIIK-2 31
CYMM...

- KOHEYEH

- OecKkoHeueH

- HE CyIIECTBYET

105. | [IpomomkuTe HEOOXOAMMOE YCIOBHE CXOJUMOCTH Psilia OIIK-2 31
Eciu penen N-ro 4iaeHa psaast paBeH HYIIO, TO.................
- He00XOIMMOE YCIIOBUE CXOAMMOCTH BBIITOJHEHO

- He00XOIMMOE YCIIOBUE CXOJJMMOCTH HE BBITIOJHEHO

CymMa 41 CIoBOro psija Z
n=0

106. = [ 1j” OIIK-2 V3
Z | paBHa...

-0,25
-1

-5
-25

107. | IIpu kakux 3HaYEHHUSAX P 00OOIICHHBII rapMOHUYECKUH P OIIK-2 v3

© 1

Z —_ SIBIIACTCSA CXOZ[SIHH/IMCSI‘.7
n=1nP
1) p>1 2) p=1
3) p<l 4) p#l

108. | Jlns mccnenoBanusi CXOAMMOCTH YHCIIOBOTO Psizia OIIK-2 31

§ (_ 1) n+1
n=1 N
- npusHak Komm
- mpusHak JlanmamGepa

- npusHak JleiiOHuIa
- IpeiebHBIA IPU3HAK CPABHEHUS

cienyer NpUMEHUT. ..

109. | Jlns uccinenoBaHusi CXOAMMOCTH YHCIIOBOTO Psizia OIIK-2 31

© n3+n

2

5 ciaeayeT IpUMCHHUTS. ..
n=1 N~ +2n

2

- npusHak Komm

- mpu3Hak Jlanamb6epa

- mpusHak JleitoHuma

- IpenebHBIA IPU3HAK CPAaBHEHUS

110. o (c1)M OTIK-2 V3

3HaKouepeayIomuics psaa .
n=1 4n - 1
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- a0COJIFOTHO CXOIUTCS
- YCJ'IOBHO CXOOUTCA

- pacxoautcs
111. o N OIIK-2 VY3
Pannyc CXOAMMOCTH CTEIIEHHOrO psaa . —paBeH...
n=0 4
-16
-12
-1
=00
112. | Ecmn f (x) = x® —1, TO KO3pULIUEHT a, PasioKeHusl OI1K-2 V3
naHHOM (yHKIMHU B psix Teitnopa no crenersm (X —1)
paBeH...
-0,25
-1
-5
-25
113. © . OIIK-2 V3
Pangnyc cxoguMocTu cTeneHHoro psaa Zanx pasen 10.
n=1
Toraa nHTEpBaN CXOAUMOCTH UMEET BUT ...
-(-10;10)
-(5:5)
-(0;10)
114. | YkaxuTe cXOAsIIMecs YU CIOBbIE PSAIbI OI1K-2 V3
1y L 2 > L
n=1 n+ 5 n=1 n+ 4
=1 =1
3. 4.
nZ:;‘ n’+n nz‘ n*+n
115. | HaiiTi Touky MakcuMmyma (yHKIIHH OIIK-2 v3
y:2x3 +3X% —T2X+7
-x=3
-x=5
-x=7
-x=10
116. | Heo6xomumbIM yciioBreM MakcuMmyMma 1 ddepernupyemoit OIIK-2 v3
¢byukuun Y=f(X) B ToUuke Xo sABJISICTCA. ..
1. f'(x9)>0
2. f ,(Xo) =0
3. /(%) <0
4, f '(Xo) = 0
117. 3 OIlIK-2 V3
Heonpenenenuslii uHTErpai IX23X dX pagen...
118. OIlIK-2 31

b
®dopmyia [f0Qdx=F (X)‘ b_E (b) — F (a) Ha3bBaeTCA
a

(bopMyIIoii. ..
- Komm-byHskoBckoro
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- Hetotona-Jleit6uuna
-T'aycca
- Kpamepa
119. 5 OIIK-2 V3
Onpe/eneRHbli HHTErpa j(3X2 +2)dX pases...
1
-132
-100
-96
-10
120. | Haiitu wactayio npomssomnyro Zy B Touke (2; 2) oT OIIK-2 y3
y+3
bysKIMIN Z = 3
X -3
-(-116)
-5
-(-3)
-0
121. | Kak naspiBaercs Bepaxenne {Z’ X Z'y}? OIIK-2 31
- YCIIOBHBIM 3KCTPEMYM
- TpaiueHT
- YacTHBIN MU depeHIran
- IPOM3BOIHAS 110 HAIIPABJICHUIO
122. | JInnnsmu yposns bynkimn z =(x°-2y)* sBusioTes . .. OIIK-2 31
- IpsIMbIE
- mapaboJIbI
- DIIJTUTICHI
123. | O6mum  pemenneM AU EepeHInaIbHOIO  YpaBHEHHS OIIK-2 v3
y' = 2X sBnsercs ...
1) X+7
2) x*+C
3) x+C
4) xX*+Cx+7
124, | HaxokeHre YacTHBIX pemieHud  auddepeHImaibHbIX OIIK-2 31
YPaBHEHUH 1O HauyaJbHBIM YCJIOBHSM Ha3bIBAeTCS pEICHUE
3aJauu. ..
- beprynm
- Jlarpanxa
- Komm
125. | U3 nannbix quddepeHnaibHbIX ypaBHEHUH YpaBHEHUSIMU OIIK-2 31
bepnymu sBnstores... 1) dy _y + y°
dx x x°
2) xﬂ —y=y’e*
dx
dy 3
3) \Y Py + X° =
4) 9y a2, y=0
dx

5.3.2.2. Bonipocsl AJ151 yCTHOTO OIIpoca
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Ne ConepxaHue Komnerenuus NJAK

1. | MuoxectBa. Onepaiuu HaJl MHOXKECTBaMH. OIIK-2 31

2. | OrpaHM4e€HHOCTh MHOXKECTBA. TouyHas BEPXHSAS U HIDKHSIS OIIK-2 31
rpaHu MHOXkecTBa. CBOMCTBO TOYHBIX IPaHEu.

3. | Teopema o cy1iecTBOBaHMH TOUHBIX I'paHEH. OIIK-2 31

4. | OTkpbITBIe, 3aMKHyTble MHOXecTBa. KoOMIakTHOCTB OIIK-2 31
MHOecTBa. OTOOpakeHHe.

5. | IlocnemoBaTtenpbHOCTH. JICHCTBHS HA/T HUMHU. OIIK-2 31

6. | OrpaHuueHHBIC M HEOTPAHHYCHHBIE MTOCIICAOBATEILHOCTH. OIIK-2 31

7. beckoneuno MaJjkle, OCCKOHEUHO OompIme OIIK-2 31
nocye0BaTebHOCTU. CBSI3b MEKIY HUMHU.

8. | CroiicTBa OECKOHEYHO MAJIBIX IMOCIEOBATEILHOCTEH. OIlK-2 31

9. | Cxopsimmecst TOCIeI0BATEIIBHOCTH. OIIK-2 31

10. | TeopeMma © e€AMHCTBEHHOCTH TpEeAeNa  CXOASIIEHCS OIIK-2 31
M10CJIeJOBATEIbHOCTH.

11. | AnreOpaunueckas CyMMa,  IpPOM3BEIEHHUE,  YaCTHOE OIlIK-2 31
CXOIAIINXCS
IIOCJIEOBATEIbH OCTEM.

12. | IlpenenpHBIN Iepexo B HEPAaBEHCTBAX. OIIK-2 31

13. | Teopema o Tpex MocCaen0BaTEIbHOCTSIX. OIIK-2 31

14. | MoHOTOHHBIE TOCIIETOBATEIHLHOCTH. OIlK-2 31

15. | Ywucno e. OIIK-2 31

16. | TeopeMa 0 BIOKEHHBIX TPOMEKYTKAX. OIIK-2 31

17. | Tlonarue ¢ynkuuu. CrocoObl 3amanus. Kiaccudukamms OI1K-2 31
GbyHKIHA.

18. | Ilpenen ¢yHnknuun B TOuKe. [lpaBhiif, JIeBBIM Mpemelns OIIK-2 31
GbyHKIIH
(mo I'eiine u no Komm).

19. | lpenen ¢ynknunm Ha OeckoHeuyHocTH (o [effHe u To OIlIK-2 31
Komm).

20. | Teopemsl o mpenenax GyHKIUU. OIIK-2 31

21. | IlepBblii 3aMeyaTENbHBIN MPENEI. OIIK-2 31

22. | Btopoii 3aMevaTenbHbIi Ipeael. OIIK-2 31

23. | beckoHeyHo Masble W OecKOHEYHO OoJsbIHe (QYHKIUH. OIIK-2 31
CBsi3p MEXy HUMU.

24. | CpaBHenue OeckoHe4yHO MayblX QYyHKIUNA. CpaBHEHHE OIIK-2 31
0OECKOHEYHO O0JIbIINX (YHKIIH.

25. | HenpepblBHOCTh (QYHKIIHUH. OIIK-2 31

26. | Touku paspeiBa ¢GyHKIMH (IIEPBOTO poja, BTOPOTrO poja, OIIK-2 31
yCTpaHUMBIN Pa3phIB).

27. | Teopema 00 apu(MeTHUYECKUX CBOHCTBAX HEMPEPHIBHBIX OIIK-2 31
(byHKIMIH.

28. | Teopema 00 yCTOWYMBOCTH 3HAaKa HEMPEPHIBHOW (DYHKITUH. OIIK-2 31

29. | Ilepas teopema boipuano-Komm. OIIK-2 31

30. | Bropas teopema bonbnano-Komm. OIIK-2 31

31. | TouHas BepXHsisl U TOUHAs] HWKHSSA T'paHU QYHKIIMH. OI1K-2 31

32. | IlepBas reopema Beliepmrpacca. OIIK-2 31

33. | Bropas teopema Beiiepmitpacca. OIIK-2 31

34. | HenpepbIBHOCTB CIOKHOM (DYHKIIHH. OIIK-2 31

35. | HempepsiBHOCTH 00paTHOI (yHKINH. OIIK-2 31

36. | Ilonstue mpou3BogHOM. ['eoMeTprudecKuii CMBICI. OIIK-2 31
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37. | Tonstue muddepeHnmpyeMocTu GyHKINN. OIIK-2 31

38. | Teopema o cBsa3u auddepeHnupyemMoctd GYHKIUH U OIIK-2 31
CYIIECTBOBAHHUEM ITPOU3BOIHOM.

39. | Css3b HENPEpHIBHOCTH U AU HEPEHLUPYEMOCTH. OIIK-2 31

40. | duddepennuan  QyHKuu. ['eoMeTpHUYECKUH  CMBICI OIIK-2 31
muddepennuana.

41. | JuddepeHunpoBaHre CyMMBbl, pa3HOCTH, MPOU3BEICHUS U OIIK-2 31
9acTHOT O
JIBYX QYHKIHUI.

43. | Teopema 0 MPOU3BOJHOI 0OpaTHON (PYHKIIHH. OIIK-2 31

45. | QuddepenunpoBanue cI0KHOW QyHKITUH. OIIK-2 31

47. | TlpousBojHBI€ BBICHIUX MOPSAKOB. OIIK-2 31

48. | JlnddepeHmmansl BEICIINAX MOPSIKOB. OIIK-2 31

49. | Bo3pactanue u yObiBaHHE (PYHKIIMH B TOUYKE (OIpeneieHne OIIK-2 31
U TEOpPEMA).

50. | IlonsTue noKanbHOrO 3KCTpeMyMa GyHKkuuu. Heobxommmoe OIIK-2 31
yCJIOBHE JIOKAJIbHOT'O SKCTPEMYMa..

51. | Teopema Poms. OIIK-2 31

52. | Teopema Jlarpanxa. OIIK-2 31

53. | Teopema Komm. OIlK-2 31

54. | VYcioBus MOHOTOHHOCTH (DYHKIIMM Ha HMHTEpBAJIC. OIIK-2 31

55. | ®opmyna Teitnopa. OIIK-2 31

56. | ®opmyna MakiopeHa. OIIK-2 31

57. | IlepBoe 1OCTaTOYHOE YCIOBHE IKCTPEMYMa. OIIK-2 31

58. | Bropoe moctaTo4HOE yCIOBHE SKCTPEMyMa. OIIK-2 31

59. | DOkctpemym ¢yHknun He nuddepeHEpyeMoll B JaHHOU OIlIK-2 31
TOYKE.

60. | HampapieHne BBIMYKJIOCTH W TOYKM Teperuba rpaduka OIIK-2 31
GbyHKIAH

61. | Heobxommmoe yclioBre TOUKH Mepernoa. OIIK-2 31

62. | JloctaTo4HOE YCIIOBHE TOUYKH Ieperuoa. OIIK-2 31

63. | ACUMOTOTHI rpaduka byHKIIUN (BepTHKaiIbHas, OIIK-2 31
TOPU30HTAJIbHASL, HAKJIOHHAS)

64. | TIpasuno JlonuTans. Packpsitie Heonpenenennoctn O, OIIK-2 31

0O oo

65. | [lonsTue mepBooOpa3Hoii. OCHOBHBIC CBOMCTBA.(JIeMMa, OIIK-2 31
TEeopema).

66. | [ToHsaTHE HEONMPEACICHHOrO HHTETpaa. OIIK-2 31

67. | MeTton 3aMeHBI TEpPEMEHH Oil. OIIK-2 31

68. | MeTon nHTErpupOBaHUS 110 YACTSIM. OIIK-2 31

69. | OcHOBHBIE TUIIBI HHTETPAJIOB OEpYyIIUXCS 10 YACTIM. OI1K-2 31

70. | Teopema 0 TpenCTaBICHUH pAllHOHAIBHONW (DYHKIIUU B BUJEC OIIK-2 31
CYMMBI DJIEMEHTapHBIX Jpo0eil ¢ HeolpeaeIeHHbIMU
kodunmenTamu.

71. | Merton HeonpeneneHHbIX KoddduimeHToB. OIIK-2 31

72. | OCHOBHBIE THIIBI HHTETPAJIOB OT PAllMOHAIBHBIX (PYHKIUI. OI1K-2 31

73. | IlonsiTue uHTerpaibHOM cyMMbl. ['eoMeTpruecKkuil cMbICI OIIK-2 31

74. | TlonsiTue onpeaeaeHHoOro HHTerpaa. OIIK-2 31

75. | OcHOBHBIE CBOICTBa OMPEIEICHHOTO HHTErpaa. OIIK-2 31

76. | MHTerpan c nepeMeHHBIM BEPXHUM TPEIEIIOM. OIIK-2 31
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77. | ®opmyna Herotona-Jleitbuuna. OIIK-2 31
78. | 3ameHa MepEeMEHHBIX B ONPEACICHHOM HHTErpaje. OIIK-2 31
79. | ®opMyna WHTErpUPOBAHUSA TIO YACTSIM B ONpPENEIECHHOM OIIK-2 31
WHTErpaJe.
80. | IIpubnmkeHHOE BBIYKMCIEHUE OIPENEICHHOTO HHTerpaa OIIK-2 31
[TpubnmxeHHOe BBIYMCICHUE ONPEeJICHHOT 0 HHTerpajia
81. | HecoOcTBeHHBIE HHTErpasibl C 0€CKOHEUHBIMH MpEAeIaMHu. OIIK-2 31
82. | HecoOcTBEeHHBIE HHTErpajibl OT HEOTPAHUYEHHBIX (PYHKIHH. OIIK-2 31
83. | MeTrpuueckue, IHHEHHBIE, HOPMUPOBAHHBIC, EBKJIMOBHI OIIK-2 31
MPOCTPAHCTBA.
84. | Ilonstue Qynkuuu N mepemeHHbIX. [Ipenen dyHkuu N OIIK-2 31
MePEMECHHBIX.
85. | HempepbiBHOCTh (YHKIIMU N IIEpeMEHHBIX. OIIK-2 31
86. | HempepbIBHOCTD CIOXKHOM (pyHKIHH. OIlIK-2 31
87. | YactHble mpon3BOgHBIC (YHKIIMH N IIEPEMEHHBIX. OIlIK-2 31
88. | AuddepenmmpyemMocts GyHKIMH N TEpEMEHHBIX. OIIK-2 31
89. | Auddepenmman pyHKuus N nepeMeHHbIX. OIIK-2 31
90. | AuddepeHnupoBaHue CIOKHOW QPYHKIIUU. OIIK-2 31
91. | IIpousBoaHas mo HampaBjeHUto. [ paaueHT. OI1K-2 31
92. | YacTHbIe MPOU3BOIHBIC BBICIIMX MOPSIIKOB QYHKIIUU N OIIK-2 31
NIePEMEHHBIX.
93. | Auddepenunan BToporo nopsjaka (GyHKIUU N IEPEMEHHBIX. OIIK-2 31
94. | KBagpatnunas ¢popma. Kpurepuit Cunbectpa. OIIK-2 31
95. | JoctaTouHble yCIOBUS JOKAIBHOT'O SKCTpeMyMa (QYHKITUH N OIIK-2 31
NIepPEMECHHBIX.
96. | HesBHble QyHKINH. OIIK-2 31
97. | YCIOBHBIN SKCTPEMYM. OIIK-2 31
98. | Meron MHOXUTENeH Jlarpanika. OI1K-2 31
99. | Ompenenenre YMUCIOBOTO PSAA, YACTUYHON CYMMBI, OIIK-2 31
CXOJSIIIETOCs psfa.
100. | CpoiicTBa CXOIAIIMXCS YHCIOBBIX PSIOB. OIIK-2 31
101. | Heo6xoaumoe ycnoBHUe CXOAMMOCTH YHCIOBOIO psijia. OIIK-2 31
CX0oaMMOCTh TAPMOHHYECKOTO Psizia.
102. | Heo6xoaumMoe 1 TIOCTaTOYHOE YCIOBUE CXOJUMOCTH psiJia ¢ OIIK-2 31
HEOTPULIATESILHBIMH YWICHAMH.
103. | IIpu3Hak cpaBHEHHUS. OIIK-2 31
104. | Tlpusnak lamamOepa. OIIK-2 31
105. | MuaTerpanbubiii npu3Hak Komm. OI1K-2 31
106. | 3uakouepenyrommiics psa. [Ipusnak JleiiOuwua. OI1K-2 31
107. | 3nakonepeMeHHbIE PSAAbL, UX CXOAUMOCTb. OI1K-2 31
108. | CreneHHbIC PSAABL. OIIK-2 31
109. | Teopema Abes. OIIK-2 31
110. | Teopema 06 HHTEpBaJIE CXOAUMOCTH CTEIEHHOTO Psizia. OIIK-2 31
111. | Teopema o paanyce CXOIUMOCTH CTEIEHHOIO psijia. OIIK-2 31
112. | Onpenenenue nuddepeHnanbHOr0 ypaBHEHUS MEPBOTO OIlIK-2 31
nopsinka. Pemenune ypaBHenus. 3amaya Komm. OGmiee u
YaCcTHOE pelICHHE YPABHEHUSI.
113. | YpaBHeHHs C pa3JesiOIUMUCSI TePEeMEHHbBIMH. OIIK-2 31
114. | JIuneiinble ypaBHEHUS. OIIK-2 31
115. | VpaBHenus B noaHbIX U ddepennmanax. OIIK-2 31
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116. | AuddepeHunansapie  ypaBHEHHS ~ BTOPOrO  IOpSAKA OIIK-2 31
(OCHOBHBIE MTOHATHS, YPABHEHUS JTOMYCKAIOIIIE MTOHUKECHUS
MOPSIAKA).

117. | Jluneitnple  nuddepeHunanbHble  ypaBHEHUS  BTOPOTO OIIK-2 31
opsiAKa

118. | Jluneitnple  muddepeHnnanbHble  ypaBHEHUS  BTOPOTO OIlK-2 31
MOpSIIKa C MOCTOSTHHBIMU K03 (ppunineHramu

5.3.2.3. 3agauu 1151 NPOBEPKM YMEHU Il 1 HABBIKOB

No Conepxanue Komnerenuus NJIK
3
1 Haiitu npousBonnyro GyHknun Y = 2cos"(4x) OIIK-2 H3
HccnenoBath PyHKINIO U TOCTPOUTH TpauKH.
2. X3 OIIK-2 H3
y=— y=X+2V—-X.
X* -3
Brrancnuts HEOINPEIeICHHBIN
3. jx2—2ﬁ+x—1d OIIK-2 H3
AHTErpall X
3/y2
X
dx
4. | Borunciuts HEeOoNnpeaeIeHHbI UHTErpal _‘-—3 OIIK-2 H3
(2+5x)
5. Hantu mnomans KpHBOHI/I.HeI;'IH().fI Tpanenyuu, OrpaHu4YeHHON OLIK-2 H3
JAHHBIME THHEAMH X Lx=4xy=4
6 Haiitn o0mee pemenne auddepeHnanbHOro ypaBHEHUs 3
' X\\ns! — aX OIIK-2
@Q+et)yy' =e”;
7 Haiitu oO0miee pemenne aud@epeHnnanTsHOro ypaBHEHUS OIIK-2 3
2xyy' = y2 —4x%;
Haiitn obmee pemenue auddepeHnnansHOro ypaBHEHUs U
8. | COOTBETCTBYIOIIEE YACTHOE PEIICHUE: OITK-2 H3
y' +2Xy = —2x3, y(@) = et
Haiitu oOmiee pemntenne auddepeHmmranisHOro aBHCHUSA
9. " ' Ii . (1)(1) P P OIIK-2 H3
y"+8y" +25y=0;
10 Haiitn oOmee pemenue auddepeHuanbHOro ypaBHEHUS 3
' 4 !/ 2 OHK‘Z
y'+y -2y =6X";
Haiitu o0mee pemenne nuddepeHnnaibHOro ypaBHEeHUS
11, | He e p bdep yp OTK-2 H3
y" +4y =3sin2x.
Jis kaxJioro psiia BIUCATh MEPBBIEC 5 YICHOB Pa3I0XKEHUS.
Haiitu npenen oOmero 4jieHa psaa ap,. Crenats BBIBOL.
12 OIK-2 H3
L 2+n

n=1n? -3

HccnenoBate psAapl Ha CXOAMMOCTb, INPUMEHSS MPU3HAKHU
CpaBHEHHUs. YKa3aTb OOmMUN dleH psga, € KOTOPBIM
CpaBHUBAaeTCs JaHHBIA psl. ).

n=15n +1
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HccrnenoBath psibl HA CXOIUMOCTh, MPUMEHSIS TMPH3HAKU
Janambepa u Korm.

§ (n;l)!
n=l 5

14. H3

OIIK-2

5.3.2.4. Ilepevyenn TeM pedepaToB, KOHTPOJIbHBIX, PACYeTHO-TpadpuyecKuX padoT
«He npegycmoTpeHbI»
5.3.2.5. Bonipocsl 1Jis1 KOHTPOJILHOM (pacuyeTHO-Tpaduyeckoii) padoTsbl
«He npeaycmoTpeHs»

5.4. Cucrema OllEHMBAHHUA JOCTHKEHHUSI KOMIIEeTEeHIIUI
5.4.1. OneHka 10CTHKEeHHSI KOMIIETEHIIUHA B X0/1€ HpOMe)KyTOqHOﬁ aTTeCTAllMH

OIIK-2

I/IH,I[I/IKaTopH JOCTHIXKCHHUA KOMIICTCHII U

OIK-2 HOMepa BOIIPOCOB U 3aaa4

Kon

Conepxanue

BOTIPOCHI K
dK3aMeHy

3a1a4M K
OK3aMCHY

31

OCHOBHBIC TPUHIIMITBI 1 UHCTPYMEHThI MaTeMaTHYECKOTO
aHanm3a Ui coopa U 00pabOTKH JaHHBIX MPH PEIICHHH
MIOCTaBJICHHBIX YKOHOMHYCCKUX 3a/1a4

1-38

V3

OPUMEHSATh METOJAbl MaTeMaTH4YEeCKOro aHajlu3a u
MOJIEUPOBaHUs AJid cOopa U OOpabOTKM JAaHHBIX IPH
pELIEHUH MOCTaBICHHBIX YKOHOMUYECKUX

1-38

H3

BJIagCCT HaBbIKaMMW  OIPCACJICHUA W OLCHUBAHUA
MPAKTUYECKOI'O MPUMEHCHUA pemeHHﬁ 3aaad
MAaTEMaTUYCCKOro aHajiu3a IAJid pCHICHHA IMOCTAaBJIICHHBIX
OKOHOMHUYCCKHUX 3aaa4

1-24

1.4.2. OueHKa J0CTHKEHHSI KOMIETEHIHIi B X0/1€ TEKYIIero KOHTPOJIsi

OIIK-2

I/IHI[I/IKaTOpI)I JOCTHXXCHUA

Homepa BompocoB u 3amaq
xomnerenuun OITK-2 p p ol

3a1a4u s
BOIIPOCHI
MIPOBEPKU
Kon Coxnepxanue BOIIPOCHI TECTOB YCTHOT'O N
YMEHHH U
orpoca
HaBBIKOB
OCHOBHBIC TMPHUHIHUIBI U
WHCTPYMEHTHI 1,5,6,8-16,18,19,21,22,24,
MaTeMaTUYECKOT0 26-28,30-33,35-38,45,46,48,49,55-
31 | amaimmza s cbopa u 63,67,70-80, 82,83,85-90,93- 1-118

97,100-105,108-
109,118,121,122,124,125

00pabOTKH JMaHHBIX TPH
pEIIEHUH MOCTABICHHBIX
HYKOHOMUYECKHX 33724

NPpUMCHATDH MCTOABI 2‘8,17,20,23,25,29,
y3 | RSSO 34, 39-44,47-54, 64-
MOJICTHPOBAHNS s 66,68,69,81,84,91,92,98,99,106,107,
110-117, 119-120,123
cobopa u  00paboTKH
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JAQHHBIX IIpM PpELICHUHU
IIOCTABJICHHBIX
H9KOHOMHYECKUX

BJIaJiCET

aHaJli3a

oIpeseneHus u
OLICHUBAHHUS
MIPAKTUYECKOT O

H3 | npumenenuss  penieHun
3aJa4 MaTeMaTH4eCKOro
JUIsL pelieHus
IIOCTABJICHHBIX
HYKOHOMMYECKHUX 3a1a4

HaBBIKaMH

1-14

6. YueOHO-MeTOOMYECKOE U MH(POPMALIMOHHOE 00ecTiedeHHe TUCITUTTHHBI

6.1. Pexomenayemasi Jiureparypa

Tun
peKoMeHaanui

[lepeueHb U PEKBU3UTHI JIUTEPATYPHI
(aBTOp, Ha3BaHUE, TOJl U MECTO U3TAHUS)

KomnuectBo
SK3. B
onbIMoreke

1

2

3

Y4eOHble
W3IaHUA

bobpuk I'. . Belciiasg maTemaTrka a1 5SKOHOMHUCTOB: COOPHUK
3amad  [9neKTpoHHBIH pecypc]: YueOnoe mocodome / I'. M.
bo6puk, P. K. I'punneBuuroc, B. . Matsees, b. M. Pyneik, P.
B. CarutoB, O. K. Cmaruna, B. I'. IlepmneB; Poccuiickuii
sKkoHOMUUeckuil yHuBepcuter uM. [.B. Ilnexanoa - Mockasa:
00O "Hayuno-uznatensckuii nentp MHO®PA-M", 2022 - 539 c.
[OU] [DBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=400011

Byxosern A. I'. Marematuueckuil aHanmu3: yaeOHoe ocodoue 1ist
CTYACHTOB, OOYy4YalOIIMXCS MO HAMpaBICHUIO IOATOTOBKU
38.03.01 (080100.62) - "Oxonomuka" / A. I'. Byxosen, 1. B.
I'punnesa, 1O0. B. HekpacoB; BopoHexckuil rocynapcTBEeHHbIN
arpapHbli  yHUBEpcUTET -  BopoHex: Boponexckuit
rocyJIapCTBEHHBIN arpapHblii yHuBepcutet, 2015 - 185 c. [LHUT
12388] [IIT] URL:
http://catalog.vsau.ru/elib/books/b105644.pdf

94

Briciiass MaremaTuka A7 OKOHOMHCTOB: YYEOHMK IS
CTyIEHTOB  BY30B, OOyYalOMMUXCS TIO HSKOHOMHYECKUM
cnennanpHocTam / [H. 1. Kpemep [u np.]; monm pem. H. III.
Kpewmepa - M.: IOnutH, 2010 - 480 c.

151

3anines M. A. Bpicmias maremaTtuka: y4eOHHMK JJis CTYJICHTOB
CeNbCKOXO03siCTBeHHBIX By30B / M. A. 3aiinieB - Mocksa: J[poda,
2005-399 ¢

320

Kpacc M. C. MartemaTuka Juis 3KOHOMHYECKOro OakajaBpuaTa
[anekTponnblit pecypc]: Yueonuxk / M. C. Kpacc, b. Il
UynpeiHoB; IIOBOKCKHMI  TOCYIAapCTBEHHBIM  YHUBEPCHUTET
TeJIeKOMMYHHKAIUi 1 nHpopmaTuku - Mocksa: OOO "HayuHo-
m3patenbckuil nentp MHOPA-M", 2023 - 472 c. [DU] [OBC
3HaHUYM URL:
https://znanium.com/catalog/document?id=422205



https://znanium.com/catalog/document?id=400011
http://catalog.vsau.ru/elib/books/b105644.pdf
https://znanium.com/catalog/document?id=422205
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peKoMeHaanui

Tun

[lepedenn u peKBU3HUTHI JTUTEPATY PbI
(aBTOD, Ha3BaHUE, TOJ U MECTO U3AHUS)

Komnuectso
JK3. B
onobIMoTeKe

1

2

3

[llepmues B. I'. MatemaTtuueckuii aHalu3 [3JIEKTPOHHBIN
pecypc]: Yuebnoe nmocobue / B. I'. lllepmme - Mocksa: OOO
"Hayuno-uznatensckuii uentp MH®PA-M", 2023 - 288 c. [OU]
[OBC 3HaHUYyM] URL:
https://znanium.com/catalog/document?id=419610

epmme B. I'. Marematudecknii aHanm3: COOpPHHK 3aaad C
pEeIICHUSIMU [3JIEKTPOHHBIN pecypc]: Yuebnoe mocodue / B. T'.
epmaeB - MockBa: OOO "HaydHO-M3IaTeNbCKU LEHTP
NHOPA-M", 2022 - 164 c. [DU] [ObC 3nanmmym]| URL:
https://znanium.com/catalog/document?id=388965

Metoauueckue

U3JaHus

MaremaTuueckui aHAJIN3 [DneKTpOHHBII pecypcl:
METOJIMYECKHE YKa3aHWsd W HWHIWBHUAyalbHbIE 3aJaHUA [0
TUCHHUIUTMHE MarteMaTH4eckuii aHanu3 Ui 0OydaroIuXxcs
HanpaBienus  38.03.01  Dkonomuka /  BopoHexckui
rOCYIapCTBEHHBIA arpapHbiii yHHBepcHTET ; [cocT. : A. T.
byxosen, JI. A. Illumkuna] - Boponex: Boponexckuil
rocyfapcTBeHHbI arpapHelii yHuBepcuter, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164751.pdf

Ilepnonnueckue

U3JaHus

BectHuk ~ BOpOHEXCKOro  rocyaapCcTBEHHOINO  arpapHoro
YHUBEpPCUTETA: TEOPETUYECKUH W  HAyYHO-IIPAKTUYECKHU
KypHais / BopoHex. roc. arpap. yH-T - Boponexx: BI'AY, 1998-

DKOHOMHKA U MaTEeMaTHYECKHE METOMBI: KYpHAI / YIPEIUTENb :
AkaneMHuecKuil  HayYHO-U3JaTeIbCKUM, MPOU3BOACTBEHHO-
noMMrpauIecKuii W KHUTOPACIIPOCTPAHUTEIbCKUN  IIEHTP
Poccuiickoit akanemun Hayk "M3narensctBo Hayka " - Mocksa:
Hayka, 1965-

6.2. Pecypcnl cetu UHTEpHET
6.2.1. DiieKTpOHHBIE OMOJIMOTEYHbIE CHCTEMbI

HasBanue

Pasmenienue

Jlanp

https://e.lanbook.com

ZNANIUM.COM

http://znanium.com/

IOPAUT

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

E-library

https://elibrary.ru/

OnexktponHas oubmmoreka BIAY

http://library.vsau.ru/

6.2.2. IIpogeccuonaibHbIe 0a3bl JaHHBIX U HH(POPMALMOHHBIE CHCTEMBI

HasBanue

Pazmernienune

CrnpaBoyHas npaBoBas cuctema ['apanar

http://www.consultant.ru/

CrnpaBounas npasoBas cuctema Koncynbrant [Limroc

http://ivo.garant.ru

[TpodeccronanbHbIC CIpaBOYHBIE CHCTEMBI «Komekey

kodeks

https://Texakcnept.caiiT/sistema-



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 M HH(pOPMALMOHHBIE OPTAJIbI

Ne HasBanue Pa3zmenienue

1 | O6pa3oBaTenbHbIC PECYPCHI 10 MATEMATHKE www.math.ru
Nurepger  OubOmamoTeka  ITOMYJIIPHONI U3UKO- -

2 p . yp ¢ http://ilib.mccme.ru/
MaTeMaTUYeCKON JIMTEPATyPhl
caiT o a3geie  BEICIICH MaTeMaTHKH  —

3 pasit http://procmem.ru/
MaTeMaTUYECKUI aHaJIn3.

4 «Pe3onnBenTa» https://www.resolventa.ru/

y4eOHbIe MaTepHabl.

index.php/lineinaya-algebra -

7. MaTepuajIbHO-TeXHHYECKOe U MPOrpaMMHoOe obecnedeHne JUCHUIITHHbI

7.1. IlomemieHus AJisl BeAeHHUA 06pa30BaTeJ’[bHOI‘O mpouecca u oﬁopyL[OBa}me

HaunmeHoBaHuUe MOMEIIEHHH J1JIs IPOBEICHHSI BCEX BUIOB
yueOHOI JesITeIbHOCTH, IPEAYCMOTPEHHON y4eOHBIM IIJIAHOM,
B TOM YHCJIC TIOMEIISHHUS JIJISl CAMOCTOSITEIIHOW PaboTHI, C
YKa3aHUEM MEPEUHs] OCHOBHOTO 000PYI0BaHUsA, yueOHO-
HaTJIHBIX TOCOOMH U MCIIOJIb3YEMOro IPOrPaMMHOT0
obecrieueHus

Anpec TOMEIEeHHH IS
MPOBEACHHUS BCEX BUI0B
y4eOHOM JAeSITEIbHOCTH,
MPEyCMOTPEHHON y4eOHBIM
MIJIAaHOM

VYuebHast  ayauTopus Ui NIPOBEAEHUS Y4eOHBIX 3aHSATHI:
KOMILJIEKT y4eOHOH MeOen, 1eMOHCTPAIIMOHHOE 000pYI0BaHNE
1 y4eOHO-HATJSIIHBIE TTOCOOUS .

VYuebHast  ayauTOopus i1 TPOBENEHUS Y4eOHBIX 3aHSATHH:
KOMILJIEKT y4eOHOM Mebenn, 1eMOHCTPAIIMOHHOE 000pYI0BaHNE
U ydeOHO-HarJsgHble MOCOOUs, KOMIBIOTEPHAs TEXHHKa C
BO3MOXXHOCTBIO TOJKJIIOUEHHSI K CETH "UnTepHer" u
obecriedeHNEM JOCTylla B JJIEKTPOHHYIO HH(POPMALMOHHO-
o0pa3oBaTenbHyI0  Cpeny, UCIO0JIb3YEMOE  NPOrpaMMHOE
obecrieuenne MS Windows / Linux (ALT Linux)/ Pex OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, flunexkc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, eLearning
server , AST Test.

394087, Boponesxckas 0011,
r. BopoHex,
yi1. MuuypuHa, 1

394087, Boponexckas 0011,
r. Boponex,
yi1. MuuypuHa, 1

[Tomemenne nas1 caMOCTOSITENBbHON  pabOThI: KOMILJIEKT
yueOHOH MeOenu, JAEMOHCTPAallMOHHOE O0OpylOBaHHE U
y4eOHO-HATJIAIHbIE TIOCOOMs, KOMIIBIOTEpHAsT TEXHUKAa C
BO3MOKHOCTBIO MOIK/IIOUYEHUS K CETH "Untepuer" wu
obOecrieyeHMEM JOCTyla B JJEKTPOHHYI HH(OPMAIIMOHHO-
o0pa3oBaTeNIbHYI0  Cpedy, HCIOJb3yeMOe  MPOrpaMMHOE
obecrreueane MS Windows / Linux (ALT Linux)/ Peg OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, Snnexkc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, elLearning
server , AST Test.

394087, Boponexckas 0011,
r. Boponex,
yi1. MuuypuHa, 1 (aya. 113,
115,116,119 120, 122, 123a,
126, 219, 220, 224, 241, 273 -
¢ 16.00 10 20.00), 232a
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7.2.1. IlporpamMHoOe o0ecnieyeHune 0011ero HA3HAYEHUSI
Ne Hazpanue Pasmemienue
1 | Onepanuonnsie cucremel MS Windows /Linux /Pex OC HK» HOEI;?:;OH cet
2 [Makers! opucuHbix npunoxennin MS Office / 1K B noKaybHOM ceTn
OpenOffice/LibreOffice BT'AY
3 [Iporpammer 11t mpocMoTpa ¢aiinoB Adobe Reader / [1K B nokanbHO ceTn
DjVu Reader BT'AY
4 Bpayseps! SAAunexc bpaysep / Mozilla Firefox / Microsoft I1K B 10KanbHON ceTn
Edge BT'AY
[IK B noKasbHOM ceTH
5 | ArtuBupycHas nporpamma DrWeb ES BIrAY
. [IK B noKaJIbHOM ceTH
6 | IIporpamma-apxuBarop 7-Zip BIAY
7 | Mynstumenua npourpeiBatesb MediaPlayer Classic K s HO];(;JESI;OH cetn
8 | Ilmardopma onnaiin-o0yuenus eLearning server HK B sroxansnoit cemi
BT'AY
9 | Cucrema kommnberoTepaoro rectupoBanus AST Test HK B sroxansnoit cemi
BT'AY
7.2.2. CnenuajTu3MpoBaHHOE MPOrpaMMHOe obDecrneyeHmne
Ne Ha3Banue Pa3memenue
[IK B noKayIbHOU CETH
1 | Monyns penieHus ONTUMU3AMOHHBIX 3a1a4 Open Solver BLAY
2 | Ob6nauHas nmporpamMma aJist ynpasiieHus npoektamu Trello TIK, ayn. ggl(l(%;’)ayﬂ' 104,
3 | [Taker cratucTuyeckoit 06padboTku AaHHBIX Statistica HK» HO}I;?X’;OH cet
4 [T qnst perrenus 3 [1K Ha xadenpe
ajnay TeXHUYECKUX BounciieHn Matlab 6.1/Scilab DNEKTPOTEXHUKHI
5 [IporpaMma aHaiM3a MHBECTHLIMOHHBIX MPOEKTOB AJBT IIK B J10KaJIBHOM ceTH
Wuect Cymm 8 BI'AY
6 [IporpamMma aHanM3a (UHAHCOBOW OTYETHOCTU AJBT 1K B j10KaJIBHOM ceTH
®uHaHCH 3 BI'AY
N [IK B n0oKaJIbHOM ceTH
7 | Cucrema xommnbroTepHOit anredpsl Mathcad BLAY
8 | Cucrema KOMIIbIOTEepHOM anreOpsl Maxima MK ayn. 116, 120 (K1)

8. MexaucuunjinHapHbie CBA3M

JlcuunimrHza, ¢ KOTOpou Kacenpa, na koTopoii nmpenogaercs [Tonnuce 3aBenyromero
HEOOXOAMMO COIJIACOBAHUE JMCLMILIIMHA kadenpoit
b1.0.13 JIuneiinas DKOHOMHYECKOI0 aHam3a, 3anopoxuesa JI.A.
anreOpa CTATUCTHKH u IPUKJIaTHON o

MaTeMaTHKH (7%
b1.0.17 Teopus DKOHOMHUYECKOT 0 aHaJm3a, 3anopoxuena JILA.
BEPOSTHOCTEU U CTATUCTUKU 51 MIPUKJIaHON
MaTeMaTU4ecKast MaTeMaTHKH (7%
CTaTUCTHKA
b1.0.21 DxoHoMmeTpuKa OKOHOMUYECKOTO aHam3a, 3anopoxuesa JI.A.

CTATHCTHKH u MPUKJIaTHON _ ;7?2

MaTeMaTuKU




Crpannna 45 u3 45

JIncr neproguveckux npoBepox padoyeii nporpamMmsl
U HHGoOpMan¥s 0 BHECEHHbIX H3MEHEHHAX

ITorpeOHOCTH
JIOJKHOCTHOE JIUITO, B KOPPEKTUPOBKE
MIPOBOIMBIIICE yKa3aHHEM Wudopmanus o BHECEHHBIX
Jata
nposepky: ©.1.0., COOTBETCTBYIOIINX M3MEHECHUSX
JOJKHOCTD paszaenoB paboueit
IPOTPaMMBI
3aBenyromui
Kagenpoit
Pabouas nporpamma
IIporokon
aKTyaJIM3UpOBaHA Ha
Samoporuesa LA | Ne11OT | 5004 5025 yucHmui et
21.05.2024 r -
7 roj
H.o. 3aBenyromero
i Pa6
T Teororon | enponaa o
Eb. Ne 12 ot 20T2y5 2026p - HET
j | 26.05.2025 r ) YACOHRI
Y -
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