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1. O0mas xapaKTepUCTUKA IUCUUIIJIMHBI
1.1. leab AUCUMTJIMHBI

Hesabio n3ydeHust TUCHUTUIMHBI SBISIETCS (OPMHUPOBAHUE y OOYYArOIIUXCS YCTOWYMBBIX
3HAaHUI ¥ HaBBIKOB 110 MPUMEHEHUIO0 MaTEMaTHYECKOr0 aHalIM3a K PEIICHUI0 TEOPETUUYECKUX U
MPAaKTUYECKUX 3a7ad HKOHOMHYECKOTO COJEp)KaHUs, a Takke (OPMHPOBAHHWE CHCTEMHOTO
MBIIUICHHUS] TyT€M JIETaJbHOI0 aHajlu3a MOJXOJ0B K MAaTeMaTHYeCKOMY MOJICIMPOBAHUIO U
CPaBHUTEIFHOTO aHAJIN3a KOHKPETHBIX IKOHOMHYECKHX 3aa4.

1.2. 3agpaun IUCHUATLIAHBI

3apaum yuyeOHOW TUCIIMIUIAHEIL:

— OBIaJeHHe 0a30BBIMM pa3lelaMU MaTEMaTHUYECKOI'0 aHajau3a, HEOOXOIUMBIMHU JUIS
aHaJM3a ¥ MOJICIIMPOBAHUS SKOHOMUYECKUX 3a/1a4;

—  ONpeJeNicHHE U yHopsA0YeHne He0OX0JUMOro 00beMa HH(POPMAaLIUH NP TOCTaHOBKE,
peanm3anui U 0O0pabOTKE WTOTOBBIX pPE3yAbTATOB MAaTEMAaTHYECKOH MOJIETH SKOHOMHYECKOU
3aJauu;

— (QopMupoBaHHE MPAKTUYECKMX HABBIKOB, KOTOpPbIE IO3BOJAT B JajbHEHIIEM
npUHUMATh F3PPEKTUBHBIC PEIICHUS B TPO(HECCHOHANBHOM eI TeTbHOCTH.

1.3. IIpeameT AUCUMIIIMHBI

IIpeamer AucHMIIMHBI - TuddepeHnaIbHble 1 UHTETpaTbHbIe UCUUCICHUS (PYHKIHMA
OJTHOW TNEepPEeMEHHOW M (PYHKIMH HECKOJBbKHX IMEPEMEHHBIX, a TaKKe€ HEOOXOAMMBIE AJIS HUX
TEOPHsI MIPEJIEIIOB, TEOPHSI PSAIOB U TEOPHsI TU(PepeHIINaTbHBIX YPaBHEHUH.

1.4. MecTo McuMIJIMHBI B 00pa30BaTe/IbHON porpaMmme
JlaHHas TUCHMITIIMHA OTHOCUTCA K 00s13aTenbHbIM AucuuiuinHam OIl. Ona uzyuaercs Bo
BTOPOM CEMeCTpe il O4HOM (popMbl OOyueHUS U B TPETHEM CEMECTpPE AJIi OYHO-3a0YHOMU
(hopMbI 00ydeHHS.
1.5. B3aumMocBA3b ¢ APYrUMHU AUCHUININHAMEA
JMucuunmaa  b1.0.15 Marematuueckuii  aHanu3 CBA3aHa CO  CIEAYIOLIUMHU
JTUCUUTIIIMHAMU Y4eOHOTO TIJIaHa!
— b1.0.13 Jluneiinas anre6pa;
— B1.0.17. Teopus BeposiTHOCTEN U MaTeMaTU4eCKasi CTATUCTUKA;
— b1.0.21 DxoHomeTpuka.

2. [lepeyeHb MUIAHUPYEMBbIX Pe3yJabTATOB 00y4YeHUSs M0 TUCIUIINHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH pPe3yJdbTaTaM 0CBOEHHS 00pa30BaTeIbLHOI
NpoOrpaMMbl


https://pandia.ru/text/category/zadachi_yekonomicheskie/
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Komnerennus NuaukaTop 10CTHKEHNSI KOMIIeTeHIMH
Kon Conep:xanue Kon Conep:xanue
OIIK-2 |Cnocoben OCyIECTBIATh| 31 |OCHOBHBIE  HPUHLMIIBI ¥ HHCTPYMEHTHI
coop, 00paboTKy u MaTeMaTHYEeCKOTO aHaJIHn3a st coopa U
CTaTHCTUYECKUHT aHaIM3 00paboTku JTAHHBIX npu perieHnu
JAHHBIX, HEOOXOIUMBIX JIS ITOCTABJICHHBIX 9KOHOMHUYIECKUX 3aJ1a4
perieHus IIOCTABJIEHHBIX| Y3 |MPUMEHATH METOABl MAaTEeMAaTHYCCKOTO aHaju3a
HSKOHOMHUECKHUX 3a]a4 U MOJEIHpOBaHUSA s cOopa U 00pabOTKH
JAHHBIX  [PH  PEHICHUH  TOCTaBJICHHBIX
OKOHOMHYECKUX
H3 |Bmameer HaBBIKaMU OINPEIEICHUS M OIICHUBAHUS
NPaKTUYECKOrO TNPUMCHEHUS pEIICHUH 3aj1ad
MaTEeMaTHYeCKOrO  aHaju3a JUIS  PElICHHS
TIOCTABJICHHBIX YKOHOMUYECKHUX 3a]1a4
3. O0béM TMCHUNIMHBI M BUbI Y4eOHOIl padoThI
3.1. Ounas ¢opma o0yueHust
BCETO
[Toka3zatenu 2 cemecTp 3au.en./
4acoB
O61m1ast TPYAI0EMKOCTh TUCIUTLIHHBI 5/180 5/180
OO01mas KoHTaKTHas padoTa 61 61
O6mas camocTosATeNbHAs padoTa (1o ydeOHOMY TUIaHy) 119 119
KonrtaktHas pabota mpu MpoBeIeHUH YI€OHBIX 3aHATHH, B
T.4. 60,5 60,5
Jlexmun 20 20
MPAKTUYECKHUE 3aHITHS 40 40
TPYMIOBLIE KOHCYNbTALUN 0,5 0,5
CaMOCl;OSITeJ'IBHaSI pabota mNpu TPOBENEHUU YUEOHBIX 101 101
3aHATUI
CamocrosTenbHas paboTa TEKYIIero KOHTPOJIA, B T.4. 0,25 0,25
BBITIOJTHEHHE KOHTPOJIBHON pabOThI 0,25 0,25
KonraktHass  pabora  TPOMEKYTOYHOW  aTTeCTalUH 05 05
oOyJaromuxcs, B T.4. ' '
KOHTpPOJIbHAs paboTa 0,25 0,25
DK3aMeH 0,25 0,25
CamocrosiTenpHas aboTa npu IPOMEKYTOUHOU
aTTecTalluy, B T.4. b b b 7 17,75 17,75
MOATOTOBKA K K3aMEHY 17,75 17,75
Bun npomeXyTo4HON aTTeCTalluu JK3aMeH JK3aMeH
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3.2. OyHo-3204HasA popMa 00y4YeHHS

IToka3aTenn CeM3e TP Bcero
O6mas Tpyn0EMKOCTb, 3.€./4 5/180 5/180
OO6m1as KoHTaKTHas paboTa, 4 32,75 32,75
O6mmas caMmocTosiTeNnbHas paboTa, 4 147,25 147,25
KonTakTHas paboTa IMpu MPOBEICHUH yIeOHBIX 3aHATHH, B 32,00 32,00
T.4. (9)
Jlexuuu 16 16,00
MPaKTUYECKHUE-BCETO 16 16,00
CaMOC’EOSITeJIBHaSI pabota mpu TPOBENEHUH YIEOHBIX 129 50 129 50
3aHATUH, U
KonTakTHas pabora mnpu NpPOBEAECHUU HPOMEKYTOUHOU
0,75 0,75
aTTecTanuy oOyJarommxcs, B T.4. (1)
TPYIIIOBBIC KOHCYJIbTAIINH 0,50 0,50
DK3aMeH 0,25 0,25
CamocrosiTenpHas pabora npu MMPOMEKYTOUHOU 17.75 17.75
aTTecTaluu, B T.4. (1)
MOATrOTOBKA K DK3aMEHY 17,75 17,75
®dopma NPOMEKYTOYHON aTTeCTaluu JK3aMeH JK3aMeH

4. Conep:xanmne IMCHUTIIAHBI
4.1. Conep:kaHue IMCIUIIMHBI B pa3pe3e pa3iejioB U MOApa3/iesoB

Pa3znea 1. BBenenune B aHaJIu3.

[onmpaznen 1.1. MuoxectBa u ¢yHkuuu. Onepanuu HaJg MHOKecTBaMU. OCHOBHBIE YHCIIOBBIC
MHOXecTBa. DYHKIIMU OHOW 1epeMeHHOW. OCHOBHBIC dJIEMEHTapHbIE (QYHKINH, UX TpadUKu.
CrnoxHas QyHKIHUS.

IMogpazmen 1.2. Ilpenmensl u HenmpepbIBHOCTH. [locneqoBaTeNbHOCTH, MpENea YHUCIOBOM
IoCJIeJ0BaTeNbHOCTU. TeopeMsbl o npeaenax. [IpusHaku cymectBoBaHus npezenos. Ilepsoiil u
BTOPOI1 3aMevaTeNbHbIN Mpeesbl. beckoHeuHo Malible 1 6ECKOHEUHO OO0JIbLINE BEIUYUHBI, CBSI3b
Mexay HUMH. CpaBHeHHE OECKOHEYHO MallblX BeIMYMH. PacKpbiTHE HEONpeesIeHHOCTEH.
HenpepriBaocTts ¢yukiuil. Touku paspsiBa. Kiaccudukanus Touek pa3pbia.

Paznen 2. IndPepenuunanbuoe ucuncienne GyHKIuil 0HOr0 nNepeMeHHOoro.

ITogpaznen 2.1. [IponszBoanas. [IponsBonHas: onpeneneHue, MEXaHUUYECKUA U TEOMETPUIECKHI
CMBICII. YpaBHEHHE KacaTenbHOM K KpuBoil. Jluddepenuupyemocts ¢GyHKIMHA, CBS3b
HernpepbsiBHOCTU ¢ auddepenuupyemoctbio. OOpatHas QyHkmus u ee nuddepeHIupoBaHme.
Tabnuua ocHOBHBIX MpaBuil U Gpopmyin quddepenuupoBanus. IIpon3BoHbIE BHICIINUX TOPSAIKOB.
Hudbdepennman GyHkmnm, ero NnpUMEHEHHE B MPUOIMKCHHBIX BEIYUCICHUSIX.

[onpasnen 2.2. UccnenoBanue QpyHKIHA.

JloctaTouHble MPU3HAKM MOHOTOHHOCTH (YHKIHMH. DKCTpeMyMbl (DYHKIHMH, HEOOXOIHMOE M
JIOCTAaTOYHbIE YCJIOBH. DKOHOMHUYECKUE MPUIOKEHUS. BBIMYKIOCTh KPpHBOH, TOUKH Heperuoa.
Heobxomumoe u qocTaTouHble yCIOBUSA. ACHMITOTHI KPUBOW. DKOHOMUYECKHE MPUIIOKCHHS B
TEOPHH (PUPMBI.

Paznen 3. UnTerpasbHoe ucuucjiaenue GyHKIUA 0OHOI nepeMeHHOi.

Ionpaznen 3.1. HeonpeneneHHbIi HHTETPAIL.

Onpenenenne nepBooOpa3Hoil. TeopemMa 0 OECKOHEYHOM MHOXKECTBE MNEPBOOOPA3HBIX IS
nanHou ¢GyHKuH. [loHATHE HEONpeaeNeHHOro WHTerpana. Tabimuia OCHOBHBIX HMHTETPAJIOB.
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OcHOBHbBIE CBOWMCTBa HEONPEEICHHOr0 HHTerpana. MHTerpupoBaHue MeTrogaMH 3aMeEHbI
NEPEMEHHOH U 10 YacTsAM. ParroHanbHble IpoOU U UX UHTETPUPOBAHUE.

Ionpasnen 3.2. OnpeneneHHbI HHTETPaL.

IlonsTne omnpenenceHHOro MHTErpana, OCHOBHbIE CBoMcTBa. Teopema o cpeanem. Ilnomans
KpUBOJIMHEWHOW Tpanenuu. [Ipou3BogHas ONpEeNeNeHHOro0 HWHTErpaja M0 IEePEMEHHOMY
BepxHeMy mpeneny. Popmyna Herotona-JleliOHuia. Beuucienue omnpeneneHHOro MHTerpaa
METOJIaMU 3aMEHbl MEepeMEeHHOM M 1o yacTsaiM. HecobctBeHHble uHTErpaisl. llpunokenus
OTIpEACNIEHHOr0 MHTEerpaja: IUloumaab (QUrypsl B JIEKapTOBBIX KOOpAMHATaX, O00OBEeM Telna
BpaIlEHUs, JUIMHA IYTH IIJIOCKON KPUBOM.

Pa3znen 4. ®yHKUMH HECKOJIBKHUX NepeMEeHHBIX.

[Toapaznen 4.1. Onpenenerue GyHKIIUN HECKOJIBKUX MTEPEMECHHBIX.

Ob6nacte onpenenenus U rpadpuk GyHKIUHA ABYX MEPEMEHHBIX. JIMHUM ¥ TTOBEPXHOCTH YPOBHSI.
YacTtaeie mpousBoanbie U nuddepennuansl. [lomHoe npupamenue u noaHsid auddepenmman,
ero npuMmeHnenue. [lponsBoaHas cI0XKHON (QYHKIMH, TPOU3BOIHAS HESABHO 3alaHHON (PYHKIUH.
VpaBuenne kacatensHOi Kk kpuBoii F(X,Y) =0. VYpaBHenme xacaTenpHOH IIOCKOCTH K

nosepxnoctn  F(X,Y,2)=0. [IpousBognass mno HamnpasieHuroo. ['pagment. YacTHbie

IIPOM3BOJAHBIE BEICIIUX IOPSIIKOB.

Ionpasnen 4.2. DxcTpeMyMbl GYHKINHU ABYX EPEMEHHBIX.

OmnpeneneHue 3KcTpeMyMa (YHKIUMM HECKOJIBKUX IE€PEMEHHBIX. YCJIOBHBIE 3KCTPEMYMBI;
HauOouiblllee M HaMMEHbIIee 3HaueHHd (QYHKIUU Z = f(X, y)B 3aMKHYTOM OIpaHUYECHHOU

o0acTu. DKOHOMHUYECKHE PUIIOKEHUS.

Paszpnen 5. Iudepenuunaibubie ypaBHEHHS.

Ionpasnen 5.1. Auddepenunansupie ypaBHEHUS EPBOTO MOPSIKA.

Ilpumepsl 3amau, npuBoAAIMX K AupdepeHuualbHbIM  ypaBHeHUsAM. JluddepeHuuansHoe
ypaBHeHUs |-ro mopsaka: oOmiee W dYacTHOe  pemieHue (wHTerpan), 3agada Ko,
(dbopmynMpoBKa TEOpEMbl CYLIECTBOBAHUS U €AMHCTBEHHOCTH PpEIICHUS ypaBHEHUS
y'=f(X,y). ubdepenumanshpie ypaBHeHHs |-r0 TOpsAKa ¢  pasAelArOIIUMECST

nepeMeHHbIMU. JIuHeiHble audQepeHmanbHble  ypaBHeHHUS |-TO TMOpsiiKa W ypaBHEHUs
bepnynnu.

Honpasnen 5.2. luddepennmanbapie ypaBHEHHS BTOPOTO MOPSAKA.

Judbdepennuanbaple ypaBHeHHS 2-TO TOpsIKa: 00IIee U YaCTHOE pelieHue (MHTerpai), 3agaqa
Komm, ¢dopmynanpoBka TeOpeMbl CYIIECTBOBAaHHMS M EIWHCTBEHHOCTH DPEUICHHS YpPaBHEHHS
y'=f(X,Y,Y'). Juddepenuuansusie ypaBHEHNs 2-TO MOPSAAKA, JOMYCKAIONINE TTOHIDKEHHE

nopsiaka. Jlunelinele nuddepeHManbHble ypaBHEHUs 2-TO MOpAJKa: CTPYKTypa o0Iero
pelIeHUsT  OJHOPOJHOTO W HEOJHOPOJHOrO  ypaBHEHWU. JIMHEWHBIE  OJHOPOIHBIE
muddepeHanbHble  YpaBHEHUs 2-TO  HOpsiAKa € MOCTOSHHBIMM — KO3((UIIMEHTaMHU.
Xapakrepuctuieckoe ypaBHeHue. JInHelHble qudQepeHnraibable ypaBHEHUST 2-T0 TOPsIIKa C
HOCTOSIHHBIMU K03()(pULIMEeHTaMu U CHIEIMATIbHOM MPaBOH YacCThIO.

Pa3nea 6. Psigbl.

IHoapasnea 6.1. YucsioBbie psijbl.

Cxonumocts psga. [Ipusnaku lanam6epa u Komm. MHTErpanbHblil npu3Hak CXO0JUMOCTH.
IHoapasnea 6.2. ®yHKkunoHadabHbie psabl. CTeneHHblIe Psiabl.

[loToueunasi, paBHOMEpHass W HOpPMallbHas CXOJMMOCTH, CBs3b MexAy HuUMH. [IpusHak
Beiiepmtpacca paBHOMepHO# cxomumoctu. Ilpusnaku AbGens u upuxne. HenpepbIBHOCTS,
nuddepeHIIMPYyEMOCTh U HHTETPUPYEMOCTh CYMMBbI (DYHKIIMOHAJIBHOTO psifa. CTeneHHbIE PSAIBL.
Teopema Komu-Anamapa. Paguyc u mHTEpBasl CXOAUMOCTH CTENIEHHOTO psaa. Teopema Aberns.
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4.2. Pacnpene/jieHue KOHTAKTHOM U CAaMOCTOSITE/IbHOI padoThl NPU MOATOTOBKE K
3aHATHSIM MO0 MoApa3aeaam

4.2.1. Ounas ¢popma o0yueHust

KonTakTHas
Paznenbl, nmoapasienb! TUCIUILTUHbBI padota CP
JI 113
Pa3znea 1. BBenenne B aHajms. 3 6 13
[Toapaznen 1.1. MuHokecTBa U QYHKITUU.
Onepanun Hajg MHOXKecTBaMH. (OCHOBHBIE UHCIIOBBIE MHOXECTBA. 1 9 6

OyHKIIMK OgHOW TepeMeHHON. OCHOBHBIC dJIEMEHTapHbIC ()YHKIIHH,
ux rpa¢uku. CioxxHasi QyHKIHUS.

Ionpaznen 1.2. Ilpenens! 1 HENPEPHIBHOCTS.

IlocnenoBareabHOCTH, Mpenead  YUCIOBOW  IOCIIEAOBATEIBHOCTH.
Teopewmsl 0 npenenax. [IpuzHaku cymectsoBanus npenenos. [lepsslil n
BTOPOW 3aMedvaTeNIbHbIN mpenenbl. beckoHeuHO Manbie U OeCKOHEYHO| 2 4 7
OoJbIIME BEIUYMHBI, CBS3b MEXJ1y HUMHU. CpaBHEHHUE OECKOHEYHO
ManbIX BeauuuH. PackpeiTe HeompeaeneHHocTed. HenpepbslBHOCTBH
¢ynkuunit. Toukn paspeiBa. Kimaccugukarms Touek pa3phiBa.

Paznen 2. JInddepeHnuaibHoe HcUucIeHHe (QYHKIUH OIHOrO 3 8
NepeMeHHOro.

16

ITogpazmen  2.1. IlpoumsBognas. IlpousBogHas:  omnpenesieHHeE,
MEXaHWYECKUM U T€OMETPUYECKUN CMBICI. YPAaBHEHHME KacaTeIbHOMN K
kpuBoil. luddepenuupyemMocts (yHKUMHA, CBA3b HENPEPHIBHOCTU C
TQpepeHITPYEMOCTHIO. OopatHas GbyHKIMSA " ee| ,
mubdepennpoBanue. Tabmuia OCHOBHBIX TMpaBuil U (HOpMyIn
Qg QepeHIpoBaHusI. [powusBoaHBIE BBICIITNX MIOPSIIKOB.
Huddepenuman ¢GyHKIMM, €ro TMPUMEHEHHE B MPUOIMKEHHBIX
BBIYUCIICHUSIX.

[Monpaznen 2.2. UccnenoBanne (yHKITHIA.

JlocTatouHble MPHU3HAKM MOHOTOHHOCTH (YHKIHMH. ODKCTPEMYMBI
(GyHKIIMM, HEOOXOJUMOE M JOCTAaTOYHBIE YCJIOBUSA. DKOHOMUYECKHE
NpUIOKEeHUs. BeImykiiocTh KpuBOH, Touku nepern6a. Heodbxomumoe u
JOCTaTOYHbIE  yCJIOBHSl. ACHUMIOTOTHI KpPUBOH. ODKOHOMHYECKHE
MIPUIIOKEHHUS. B TEOPUU (PHPMBIL.

Pasnen 3. UnTerpajibHoe ncuncjieHue GyHKuuii OqHOM
nepeMeHHOM.

ITonpaznen 3.1. HeonpeneneHHbIi nHTETpal.

Onpenenenne nepBooOpasHoil. TeopemMa 0 OECKOHEYHOM MHOXKECTBE
nepBooOpa3HbIX Uil JaHHON ¢yHKuuu. IloHsATHE HeonpeneIeHHOro
uHTerpana. Tabnuma OCHOBHBIX HHTerpaiioB. OCHOBHBIE CBOWMCTBA| 2 4 8
HEOIpeJIeIeHHOro MHTerpana. VHTerpupoBaHHe MeETOAAaMM 3aMEHbI
MepeMeHHOW ® 1O dYacTsaM. PamuoHanmbHBIE JOpodM H  UX
UHTETPUPOBAHUE.
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[loppaznen 3.2. OnpeneneHHbli HUHTErPaIL.

[lonsTHE ompenesleHHOro0 MHTErpaia, OCHOBHBIE CBOMCTBA. Teopema o
cpenHeM. IImomanae xpuBosmHEeHOM  Tpaneuuu. [IpomsBopHas
ONPEACICHHOIO HWHTErpaja IO MNEPEMEHHOMY BEpPXHEMY NpEAETy.
®opmyna  Helorona-JleiiOHuma.  Beluucienue — omnpeneaeHHOTroO
WHTETpajla METOAAMH 3aMEHbl TEPEMEHHOM M 10  YacTAM.
HecoGcTBennbie nHTerpansl. [IpunoxeHus onpeaeeHHOTO HHTerpaa:
IJI0Ma1b PUTYpPHI B IEKaPTOBBIX KOOPAMHATAX, 00HEM Teja BpalleHHs,
JUIMHA YTH INIOCKON KPUBOM.

Pa3nes 4. DyHKIIMH HECKOJIBKHX NEPEeMEHHBIX.

Monpaznen 4.1. Omnpenenenue (GYHKIUH HECKOJIBKUX IEPEMEHHBIX.
O6nacTe onpeneneHust u rpaduk GyHKIIUH ABYX MepEeMEHHbIX. JIuHuUN
U TIOBEPXHOCTH YpOBHS. YacTHble MPOU3BOAHBIE U AU(QepeHIIHAIbL.
[lonHnoe mnpupamienue u monHbl TuddepeHnnan, ero nNpuMeHeHHe.
[IpousBogHas CIIOXHOM (YHKUIUH, NMPOU3BOJHAS HESBHO 3aJaHHOM
byHKIMM. YpaBHEHHE KacaTelbHOM IUIOCKOCTH K MMOBEPXHOCTH.
IIpousBogHas mo HampasieHutro. ['paaueHt. YacTHblE NPOU3BOIHBIC
BBICIIMX MOPSIIKOB.

Ionpasnen 4.2. DxcTpeMyMbl GYHKINHU IBYX IEPEMEHHBIX.
Onpenenenne 53KcTpeMyma (YHKIUM HECKOJBKHUX IE€PEMEHHbIX.
VYclioBHBIE HKCTpPEMyMBbI; HauOoJblllee M HauMEHbIIEe 3HAYCHHS

dysxkmmn  Z = f(X,Y)B 3amxHyTOif OrpammueHHOH  O6GmACTH.

OKOHOMUYECKHE IMPUITOKCHUA.

Paszpnen 5. lupdepeHunaibHbie YypaBHEHHUS.

[Toapaznen 5.1. Iuddepennnanbubie ypaBHEHHUS IIEPBOTO MOPSIAKA.
[pumepsl 3anay, TpuUBOAAIIMX K IU(B(GEpEeHINATBHBIM YPaBHEHHIM.
HuddepenunansHoe ypaBHeHHs 1-ro mopsiika: oOliee U 4YacTHOE
pemenue (uHTerpan), 3amada Komm, QOpMynIupoBKa — TEOPEMBI
CYLIECTBOBaHMS M  E€AMHCTBEHHOCTH  pEUICHHs  ypaBHEHHS
y'=f(X,y). Hdubdepenmmansupie ypaBHeHHs 1-ro mopsgka c
pasfensommMucs nepeMeHHbIMH. JIuHeilinsle nuddepeHnuansHbe
ypaBHeHus 1-ro nopsiaka u ypaBHeHHs! beprymnu.

Ionpasnen 5.2. luddepennmanbabie ypaBHEHHS BTOPOTO MOPSAKA.

JuddepeHumanpable ypaBHEHUS 2-TO TMOpsJKa: O0Ilee M YacTHOE
pewenre (uHTerpan), 3amaya Komm, ¢opmynupoBka — Teopembl
CYLICCTBOBAHUA n € IUHCTBECHHOCTHU peICHUA YpaBHCHUA
y'=f(X,y,Y'). Hubdepenunansupiec ypaBHeHHs 2-TO TOPSIKA,

JIOIyCKAaIoIe MOHWKeHUe nopsaka. Jluneinsle auddepeHunanbHbe
ypaBHEHHS 2-TO MOPSAKA: CTPYKTypa OOIIEro pemieHus: 0THOPOTHOTO U
HEOAHOPOAHOTO YpaBHEHHIA. JIuneitnbie OJHOPOIHBIE
I QepeHanbible  YpaBHEHUs 2-TO MOpsAKa C  IOCTOSHHBIMU
kodpunrenTamu. XapakTepucTUYecKoe ypaBHeHHE. JIuHeiiHbIe
I QepeHanbHble  YpaBHEHUs 2-TO MOpsAKa C  IOCTOSHHBIMHU
KO3 PHUIMEHTAMH U CIIELUAIBHON MPaBOil YacThIO.

Pa3znea 6. Panpl.

[onpaznen 6.1. Yucnosble psbl.
Cxomumocth psima. [lpusznaku JlamamGepa m Komm. MHTerpanbHbBIN
MIPU3HAK CXOJUMOCTH.

4 8

8 20
4 10
4 10
6 20
3 10
3 10
4 16
2 8
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[lonpaznen 6.2. ®yHkunoHanpHele psabl. CTENEHHBIE PSIIbL.
IloTo4euHnas, paBHOMEPHAst U HOPMaJIbHasi CXOAUMOCTH, CBA3b MEKIY
HuMu. [Ipusnak Beliepmrpacca paBHOMepHOM cxoaumocTy. [IpuzHaku
Abens u upuxine. HenpepbiBHOCTD, TubdHepeHIIMPYEMOCTh U 1 2 8
UHTETPUPYEMOCTh CYMMBbI (DYHKIMOHAIBHOTO psifa. CTENeHHBIE PS/IbL.
Teopema Komm-Anamapa. Paguyc u muHTEpBai CXOAUMOCTH
cTeneHHoro psaa. Teopema Abes.

Bcero 20 40 101

4.2.2. OuHo-3204Hasi popmMa o0yUeHUsI

KonTtakTHas
Paznensl, noapasnenbl IUCIUILTUHBI pabora CP
JI 113
Paznen 1. BBegenune B aHaJIu3. 2 2 20
[Toapazaen 1.1. MuoxecTBa 1 QYHKITUU.
Onepanun Hajg MHOXKecTBaMH. (OCHOBHBIE UHCIIOBBIE MHOXECTBA. 1 1 10

OyHKIIMK OgHOM TiepeMeHHON. OCHOBHBIC dJIEMEHTapHbIC (YHKIINH,
ux rpa¢uku. CioxxHasi QyHKIHUS.

Ilonpaznen 1.2. Ilpenens! u HENPEPHIBHOCTS.

[locnenoBareabHOCTH, Mpened  YUCIOBOW  IOCIIEAOBATEIBHOCTH.
Teopewmsl 0 npenenax. [IpuzHaku cymectsoBanus npenenos. [lepsslil n
BTOPOHM 3aMedaTeNbHbIN mpenenbl. beckoHeuHo manbie U OeckoHeyHo| 1 1 10
OoyplIMEe BEIMYUHBI, CBA3b MeX1y HUMH. CpaBHEHHE OECKOHEUHO
ManbIX BeiauuuH. PackpeiTe HeompeaeneHHocTed. HenpepbslBHOCTH
¢ynkuunii. Toukn paspeiBa. Kimaccugukarms Touek pa3poipa.

Paznen 2. JInddepennuaibHoe HcUHCIeHHEe (QYHKIUH OIHOr0 3 3 20
IepeMEeHHOro.

[Tonpaznen 2.1. [IpousBoaHas.

[IpousBoaHass: omnpeAeneHue, MEXAaHUYECKUH U T€OMETPUYECKHUI
CMBICI. YpaBHEHHE KacaTelbHOW K kpuBou. [luddepeHnupyemMoctsb
(GyHKIUH, CBSI3b HEMIPEPBIBHOCTH C U depeHiupyeMoctbio. ObpaTHas
bynkuus u ee nuddepennupoBanue. TaOauIa OCHOBHBIX TPaBUI U
dbopmyn auddepernupoanusi. [Ipou3BOIHBIC BBICIIUX IOPSIKOB.
Huddepenuman ¢GyHKIMM, €ro MNPUMEHEHHE B MPUOIMKEHHBIX
BBIUMCIICHHSIX.

[Monpaznen 2.2. UccnenoBanue HyHKITHIA.

JlocTatouHble MPU3HAKKM MOHOTOHHOCTH (YHKIMH. ODKCTPEMYMBI
(GyHKIIMM, HEOOXOJUMOE M JOCTAaTOYHBIE YCIOBUS. DKOHOMUYECKHE 1 1 10
NpUJIOKEHUs. BoIykiiocTh KpUBOH, Touku nepern6a. Heobxonumoe u
JIOCTaTOYHbIE  yCJIOBHSl. ACUMIOTOTHI KpPUBOH. ODKOHOMHYECKHE
MIPUIIOKEHHUS B TEOPUU (UPMBIL.

Pasnen 3. UnTerpajibHoe ncuncjieHue GyHKuuii OQHOM
nepeMeHHOi.
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Ilonpaznen 3.1. HeonpeneneHHsbli MHTErpal.

Omnpenenenne nepBooOpa3zHoi. Teopema 0 GECKOHEYHOM MHOMXECTBE
nepBooOpa3HbIX Uil JaHHON ¢yHKuuM. [loHATHE HeonpeneIeHHOro
uHTerpana. Tabmuna OCHOBHBIX HHTerpajioB. OCHOBHbBIE CBOWCTBa
HEOIlpe/Ie]IeHHOro MHTerpaia. VHTerpupoBaHue MeTOAaMHM 3aMEHbI
MEepeEMEHHOM W MO d4acTaM. PanuoHanbHble JApoOdM U UX
MHTETPUPOBAHHUE.

[Moapazaen 3.2. OnpeneneHHbI HHTETPAIL.

[TonaTtue ompeneaeHHOr0 UHTErpaisa, OCHOBHBIE CBOMCcTBA. Teopema o
cpeneMm. Ilnomans kpuBosnMHeWHOW Tpanenuu. IIpousBoxHas
ONPEJIEJIEHHOTO MHTErpaja I0 IEPEMEHHOMY BEpPXHEMY Ipeleny.
@®opmyna  Herotona-JleiiOnumna.  Berumcienune — onpeneneHHOro
WHTErpajJla  METOJAaMH 3aMEHbl TNEPEeMEHHOM M TIO0  YacTsAM.
Heco6cTBennbie nnTerpainsl. [IpunoxeHus onpeaereHHOro MHTerpaa:
wionaab GUrypsl B A€KapTOBBIX KOOpJAMHATaX, 00bEM Teja BpalleHHs,
JUIMHA JIYTH IJIOCKON KPUBOM.

Pa3nes 4. DyHKIIMH HECKOJIBKHX NIepeMEHHBbIX.

[Toapaznen 4.1. Onpenenenre GyHKIIMN HECKOJIBKUX MTEPEMECHHBIX.
Ob6nactp onpeneneHus U rpaduk QyHKIMM IBYX NepeMeHHbIX. JIMHuM
U MOBEPXHOCTU ypOBHS. YacTHbIe MpOW3BOJHBIE U Ou(depeHIrabl.
[lonnoe mpupamenue W NOJHBIN TuddepeHnnan, ero NpuMeHEHUe.
[IpousBogHast CiOXHOW (DYHKIMH, TPOW3BOAHAS HESBHO 3aJaHHOU
¢GyHKIMU. YpaBHEHHE KacaTeNbHOM IIOCKOCTH K ITOBEPXHOCTH.
[IpousBogHas mo HampasieHutro. ['panueHt. YacTHble NPOU3BOIHBIC
BBICIIMX MOPSIIKOB.

Ionpasnen 4.2. DxcTpeMyMbl GYHKINHU ABYX EPEMEHHBIX.
Ompenenenne 3KCTpeMyMa (QYHKIUHM HECKOJbKHX IEPEMEHHBIX.
VYClIoBHBIE OKCTpEMyMBbI; HauOoJblllee M HauMEHbIIEe 3HAYCHHS

by Z = f(X, y)B 3aMKHYTOM  OTPaHUYEHHOH  00JIaCTH.
DKOHOMMYECKUE TPUIIOKEHUS.

Paspnea S. luddepenunaibHbie ypaBHEHHUS.

Ionpasnen 5.1. Auddepenunanbuple ypaBHEHUs IEPBOTO MOPSIKA.
[pumepsr 3amad, npuBOAAIMX K IU(G(GEPEHINATBEHBIM YPaBHEHHSIM.
HuddepenumanbHoe ypaBHeHUs 1-ro mopsiaka: oOIiee M YacTHOE
pemienue (uHTerpain), 3agada Komm, ¢dopMmynupoBka — TeopeMbl
CyIIECTBOBAaHMS W CAMHCTBEHHOCTH  DELICHHUS  ypaBHEHHUS
y'= f(X,y). Hubdepenmmansupie ypaBHeHHS 1-r0 TOpAmKa C
pasfensommMucs TnepeMeHHbIMH. JIuHeliHble nuddepeHnuansHbe
ypaBHeHHUs |-ro nopsiika u ypaBHeHus: bepnysu.

Ionpasnen 5.2. Iuddepennmanbabie ypaBHEHUs] BTOPOTO MOPSIKA.

Hudbdepennmanpaple  ypaBHEHUsT 2-TO TIOpsAKa: OO0IIee W YacTHOE
pemenue (unTterpan), 3azada Komm, QOpMylIupoBKa — TEOpEMBI
CYLIECTBOBAHMA U E€AMHCTBEHHOCTH  DELICHHUA  ypaBHEHHUs
y'=f(X,y,Y'). Hubbdepenunansupie ypaBHeHHs 2-TO MOPSIKA,

JIOIyCKAIOIMe MOHWKEeHUe nopsiaka. Jluneinsle nuddepeHnmaibHbie
ypaBHEHUS 2-T0 MOpsiIKa: CTPYKTypa OOIIEro peuieHus OJHOPOJHOTO U
HEOAHOPOAHOTO YpaBHEHHIA. JIuneitnbie OJHOPOIHBIE
mubdepeHIMaNbHbIE YpaBHEHHUS 2-TO TMOpsiAKAa C  MOCTOSSHHBIMH
kodpdunmentamu.  XapakTepuCTHYECKOe ypaBHeHHE. JIMHEWHBIC
mubdepeHMaNbHbIe  YpaBHEHHUS 2-TO TMOpsiAKAa C  MOCTOSSHHBIMU
KO3 HUIMEHTAMH U CTIEHUAIBHON MPAaBOH YacThIO.
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Pa3znea 6. Panbl. 2 2 29,5
Ionpaznen 6.1. Ynucnosble psabl.

Cxomumocth psipa. Ilpusnaku JlamamGepa m Komm. WuTerpambnbiii| 1 1 16
IIPU3HAK CXOJUMOCTH.

Ilonpaznen 6.2. ®yHkunoHanbHbIe psabl. CTENEHHBIE PSIIbL.

[lotoyeunasi, paBHOMEpHasi U HOpMaJbHAsl CXOAUMOCTH, CBSI3b MEXKIY

HuMu. [IpusHak Belepiurpacca paBHOMEpHOU cxoquMocTH. [IpusHaku

Abens u J[wupuxme. HenpepwiBHOCTh, nuddepennupyemoctr u| 1 1 13,5
UHTETPUPYEMOCTh CYMMBI (DYHKIIMOHATIBHOTO psija. CTereHHbIE PSIbI.

Teopema Komm-Anamapa. Paauyc W  uUHTEpBaI  CXOJUMOCTH

cteneHHoro psja. Teopema Abeds.

Bcero 16 16 129,5

4.3. IlepeyeHb TeM U Y4eOHO-METOAHYECKOr0 odecneveHus:

padoTbl 00y4aromMXxcs

IJISE CAMOCTOSTEJILHOM

O0béMm, u
(¢popma
Ne Tema camocTosiTe1bHOM Y4yeOHo-MeTOAUYECKOE o0y4eHus
n/n padoTbI obecrieyeHue OYHAs1 | OYHO-
3a04Ha
b
IMoapasnen 1.1. MHo:xkecTBa U QYyHKIIVH. 6 10
1. [Ipeamer  maTemaTuyeckoro | Beiciias MaTeMaTuKa 1A 6 10
aHaJM3a ¥ ero poiib B 33/1a4ax | SJKOHOMHUCTOB: y4eOHUK TSt
HKOHOMHYECKOTO CTYJCHTOB BY30B, OOY4YalOUIMXCS
COJICPKAHMS. o 9KOHOMHUYECKAM
cnenuansHocTaM / [H. 1. Kpemep
[v ap.]; mox pex. H. III. Kpemepa -
M.: FOnurn, 2010 - 480 c.
IToapasnea 1.2. Ilpeaesibl 1 HENPEPBLIBHOCTb. 7 10
2. | Teopembl O HemnpepbIBHBIX | Beicmas MaTeMaTHKa IS 7 10
G yHKIHSIX Ha OTpe3Ke. | SKOHOMHCTOB: YUeOHUK TUIS
HenpepbiBHOCTB CTYZICHTOB BY30B, OOYYalOUIMXCS
ANIEMEHTAPHBIX (PYHKIIUHA. o SKOHOMHYECKUM
cnemmansHocTaM / [H. 1. Kpemep
[u np.]; mox pen. H. L. Kpemepa -
M.: FOnutn, 2010 - 480 c.
IMoapa3snen 2.1. [IpousBoanas. 8 10
3. | [lpumenenue mpou3BoaHOH B | Beicmmas MaTeMaTHKa TUTSt 8 10
HKOHOMHUYECKUX HKOHOMHCTOB: y4eOHUK ISt
UCCIIeIOBaHUIX: CTYJEHTOB BY30B, OOYy4aroIIUXcCs
[Ipou3BoaCTBEHHBIE o HKOHOMHUYECKUM
¢byakuun. DOyHKIUMU chpoca, | cnenuanbHocTsaM / [H. 1. Kpemep
BBIPYUKHU, usnepxkex, | [u ap.]; mox pen. H. 1. Kpemepa -
MPUOBLIH. OnactuyHocTh | M.: FOnuTh, 2010 - 480 c.
¢bynkuuu, ee skoHomuueckuil | boOpuk I'. Y. Briciias maTemaTuka
CMBICII. JUIsL SKOHOMHCTOB: COOpHMK 3aaau
[eKTpOHHBIN pecypc]: YueOHOe
nocoobue / I'. U. Bobpuk, P. K.
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I'punueBunutoc; Poccuiickuii
SKOHOMUYECKHN YHHBEPCUTET WM.
I'.B. IlnexanoBa - Mocksa: OOO
"HayuHo-n3narenbckuit LIEHTP
NHOPA-M", 2019 - 539 c. [DU]
[OBC 3HaHUYM | URL:
http://znanium.com/catalog/docume
nt?id=327813
Ioapaznen 2.2. UccnenoBanue pyHKIUIA. 8 10
4, Uccnenosanue UHAMUKA 8 10
TTOJIHON BRIPYAKH " | Boicuas MaTeMaTUKa U1
3aBUCHUMOCTH oT
SKOHOMUCTOB: YUeOHUK TUIS
31aCTUYHOCTHU crpoca.
CTYJICHTOB BY30B, OOYYaronIuxcst
Hccnenosanue TUHAMHUKHA
yHmii [—— no HKOHOMUYECKUM
yH ’ cneruansHocTsM / [H. 1. Kpemep
GYHKIMM TIONHBIX, CPEIHUX, i
MpEeIEITbHBIX U3JIEPKEK Lu 2ip.J; mox pen. H. 1. Kpemepa -
p | M.: FOnua, 2010 - 480 c.
YcnoBus JOCTHKCHHUSI
MaKCUMaJIbHON MpUOBUIH.
IHoapa3nen 3.1. HeonpeejieHHbI HHTErpaJl. 8 10
Beicuias MaTeMaTHKa s
HYKOHOMUCTOB! y4eOHUK IS
CTYJEHTOB BY30B, O0OYy4aroIUXCs
no HKOHOMUYECKUM
crienpansHocTsM / [H. 1. Kpemep
[u ap.]; mox pex. H. L. Kpemepa -
VI TCrDHDOBAHIE M.: FOnutH, 2010 - 480 c.
pHp Bobpux I'. Y. Beicmas MmaTematuka
TPUTOHOMETPUIECKUX i
A pu S— JUIsl SKOHOMHCTOB: COOpHHK 3ajau
5. HBEDCAILHO [amekTpoHHBIH pecypc]: YueOHOE 8 10
YHHBEP . nocoobue / I'. U. bobpuk, P. K.
TPUTOHOMETPUUECKOM . N
I'punueBunytoc; Poccuiickuit
MO/ICTAaHOBKH. .
SKOHOMHUYECKUN YHHBEPCUTET UM.
I'.B. IlnexanoBa - Mocksa: OOO
"HayuHo-u3narenbckuit LICHTP
HNH®PA-M", 2019 - 539 c. [DU]
[DBC 3HaHUYM | URL:
http://znanium.com/catalog/docume
nt?id=327813
Hoapa3znea 3.2. OnpeneneHHbIH HHTErPaJl. 8 10
Briciras MaTeMaTHKa TS
[IpumeHeHne oOmnpeneeHHOro | 3KOHOMHCTOB: YUeOHUK JUTSt
WHTEerpasa B OIICHKE | CTY/JICHTOB BY30B, O0OYyYarolIuxcs
6. muddepeHnmanum  A0X0A0B | 1O 3KOHOMHUYECKUM 8 10
Hacenenusa. Kpusas Jlopenca | cnenuansHocTam / [H. L. Kpemep
1 ko3¢ durment JHKuHM. [u np.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.
IMoapa3znea 4.1. Onpenenenue GyHKUMH HECKOJILKUX MepeMeHHbIX. 10 11
[Tpumepst HCIIONBb30BaHus | Beicias MaTeMaTHKa U1
7. | dbyHKUIMK HECKOJIBKUX | 3KOHOMHCTOB: y4eOHUK IS 10 11
MIEPEMEHHBIX B 9KOHOMUKE. CTYICHTOB BY30B, OOYJaromIuXxcst
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1o SKOHOMHUYECKUM
cneruanbHocTsM / [H. 1. Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOunutn, 2010 - 480 c.

IMoapasnea 4.2. IkcTpeMyMbl (PYHKIHMH IBYX NlepeMeHHbIX. 10 10
Briciias MaTeMaTHKa JUTS
YKOHOMUCTOB: y4eOHUK IS
CTYJEHTOB BY30B, O0OYy4aroIUXCs
o HKOHOMUYECKUM
crenmansHocTsM / [H. 1. Kpemep
[u ap.]; mox pex. H. L. Kpemepa -
M.: FOnruTH, 2010 - 480 c.
Bob6puxk I'. M. Beiciast matemaTuka
[Ipenen GyHKIMU HECKOIBKUX | AJI1 SKOHOMHUCTOB: COOPHHUK 3a/ay
8. | mepeMeHHBIX. Ilpenen | [anexTpoHHBIA pecypc]: YueOHoe 10 10
(YHKIIMM 110 HATIPaBJICHUIO. nocoobue / I'. U. Bobpuk, P. K.
I'punueBunutoc; Poccuiickuii
SKOHOMHUYECKUN YHHBEPCUTET UM.
I'.B. IlnexanoBa - MockBa: OOO
"HayuHo-u3znatenbckuit LIEHTP
NHOPA-M", 2019 - 539 c. [OU]
[OBC 3HaHUYM ] URL:
http://znanium.com/catalog/docume
nt?id=327813
IMoapa3snen 5.1. InddepenunaibHble ypaBHEHHS MIEPBOT0 MOPSAIKA. 10 10
Cucrembl
Bricmas MaTeMaTHUKa Jinic: |
nuddepeHITmaTbHBIX
. 9KOHOMHCTOB: YUeOHUK TUIS
YPaBHEHU. Hopmainbnas
CTYJEHTOB BY30B, 0OYy4aroIUXCs
¢dbopma cucrempl. OTbICKaHHE
9. emenis  cucTemsl Metonon | TO SKOHOMHYECKUM 10 10
P a cnemmanpHOCcTM / [H. 1. Kpemep
CBEICHUS K OJIHOMY )
H(EPCHIMATHHOMY [u ap.]; mox pen. H. III. Kpemepa -
A M.: FOmuTH, 2010 - 480 c.
yYpaBHEHHUIO.
Ioapa3znen 5.2. Inddepennuaibabie ypaBHeHHs] BTOPOro NOpsiiKa. 10 10
Bricmras MaTeMaTHKa ISt
3KOHOMMCTOB: eOHUK s
Huddepennmanpabie v A
CTYACHTOB BY30B, OOYYaIOLIMXCS
ypaBHEHUsT N-TO  TOpSAKA.
10. THddepeHimabHbe o SKOHOMUYECKUM 10 10
petil cnenuanbHocTaM / [H. 1. Kpemep
yYpaBHEHUS B SIKOHOMHUKE.
[v ap.]; mox pen. H. III. Kpemepa -
M.: FOnurn, 2010 - 480 c.
ITonpa3snes 6.1. Yucaosbie psaabl. 8 16
Briciras MaTeMaTHKa IS
Teopema Pumana u moHsiTHE | PKOHOMHUCTOB: y4eOHUK TUTST
YCIIOBHO CXOZSIIETOCS psiia. | CTyJEHTOB BY30B, 00y4aroIUXCs
[IpousBenenue YHCIIOBBIX | O SKOHOMHYECKUM
11, |PAAOB,  COINIACOBAHHOE  C | CHELMAILHOCTAM / [H. 1I. Kpemep 8 16
" | mpousBeneHUEM yacTHBIX | [K ap.]; moxa pen. H. L. Kpemepa -
CYMM. Teopema o | M.: FOnuty, 2010 - 480 c.
MPOU3BEJICHUU abcomotHO | boOpuk I'. WM. Beiciias maremaTuka

CXOQAIIUXCA PAOO0B.

JUIsl SKOHOMMCTOB: COOpHMK 3ajaau
[pnekTpoHHBIN pecypc]: YueOGHOe
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nocodue / I'. U. bobpux, P. K.
I'punueBunytoc; Poccuiickuii
SKOHOMUYECKHN YHHBEPCUTET WM.
I'.B. IInexanoBa - MockBa: OOO
"HayuHo-n3narenbckuit LEHTP
HNHOPA-M", 2019 - 539 c. [DU]
[OBC 3HaHUYM | URL:
http://znanium.com/catalog/docume
nt?id=327813

ITonpasned 6.2. ®yHkuuoHaJbHbIe psaAbl. CTeneHHbIE PAABI.

8 13,5

CBolicTBa CyMMBI CTEIIEHHOTO
psna (HeTPepBHIBHOCTb,
HHTETPUPYEMOCTh U
12 nudGepeHITIPYEMOCTB ).

" | OyHKUMH aHAJIUTHYECKUE B
Touke W paag  Tednopa.
Onpenenenue 31eMEHTApHBIX
(GYHKIMM CTENIEHHBIMU PSIIaM.

Bricmias MaTeMaTHKa s
3KOHOMUCTOB: yUeOHUK JUTSL
CTYJICHTOB BY30B, OOYYaroUIuxcs
o SKOHOMUYECKHM
cnenuanbHocTaM / [H. 1. Kpemep
[u np.]; mox pen. H. L. Kpemepa -
M.: FOnurn, 2010 - 480 c.

bo6puk I'. W. Beicmas matematuka
JUIsT PKOHOMHCTOB: COOpPHUK 3ajad
[PnexTpoHHBIH pecypc]: YueOHOe
nocobue / I'. U. bobpuk, P. K.
I'punueBunutoc; Poccuiickui
SKOHOMUYECKHN YHHBEPCUTET WM.
I'.B. IlnexanoBa - Mocksa: OOO
"HayuHo-n3narenbckuit LEHTP
HUH®O®PA-M", 2019 - 539 c. [DU]
[OBC 3HaHUYM | URL:
http://znanium.com/catalog/docume
nt?id=327813

8 13,5

Bcero

101 129,5

5. ®OH/ OLIEHOYHBIX CPEACTB JJIsl POBeJIeHUs] MPOMEKYTOYHOM aTTeCTAlNH

5.1. dransl GopMuUPOBaAHKS KOMIIETEHIM A

HNuaukarop
Hoapa3nen 1ucHUNIHHBI KoMnerenuus AOCTHKEHU S
KOMIIEeTeHIIUH
[Moxpasnen 1.1. MuoxecTBa U QyHKIMH. 31
Onepanun  Hajg MHOXecTBaMU. (OCHOBHBIE YHCIIOBBIC
MHOecTBa. DyHKIIMM OAHOM  nepeMeHHOW. OCHOBHBIE OIIK-2 v3
aneMeHTapHble  QyHKIMM, ux rpaduku. CroxxHas 03
byHKIHS.
[Togpaznen 1.2. Ilpenenbl 1 HENMPEPHIBHOCTD. 31
[TocnenoBarenbHOCTH, npenen YUCIIOBOM
nocneaoBarenbHOCTU. TeopeMbl o mpexaenax. [IpusHaku
cyliecTBoBaHus  npenenoB.  llepBelii  um BTOpOU v3
3aMeyaTesibHbld  mpenenbl. beckoHeuHO  Malble U OIIK-2
OCCKOHEYHO OOJbIINE BETUYHHBI, CBSI3b MEXIY HUMHU.
CpaBHeHHe OECKOHEYHO MaiblX BeIWYMH. PackpeiTue H3
HeomnpezaeneHHoctel. HenpepsiBHOCTh pyHKuumid. Touku
pa3psiBa. Knaccudukaius Touek pa3pbiBa.
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ITonpaznen 2.1. IlpoussonHas.

[TpousBoaHast: oTpeieJIeHuE, MeXaHUYECKUH "
reOMETPUYECKUN CMBICI. YpaBHEHHE KacaTelIbHOM K
kpuBoi.  Jluddepenuupyemocts  GyHKIMHA,  CBA3B
HenpepbIBHOCTH ¢ AuddeperHunpyemoctoio. OOpaTHas
bynkuus u ee nuddepenumpoBanue. Tadbmua 0CHOBHBIX
npaBui1 U Gopmyn auddepennuponanus. [IpousBoaHsie
BbICIIUX mopsiakoB. JudpdepeHuuan ¢GyHKIMH, €ro
PUMEHEHHE B IPUOIM)KEHHBIX BHIUUCICHUSX.

OIIK-2

31

V3

H3

[Monpaznen 2.2. UccnenoBanue QyHKITHIA.

JloctaTouHble  NMPU3HAKHM  MOHOTOHHOCTH  (DYHKIIHH.
DKCTpeMyMbl (PYHKIMH, HEOOXOIUMOE M JOCTATOYHBIC
YCIOBHS. OKOHOMUYECKHE MNPUIIOKEHHUS. BBITyKI0CTh
KpHUBOH, Touku mepernba. Heo6xoanmoe M 1ocTaTOYHbBIE
YCJIOBHUS. ACHMITOTBI KPHUBOM. DKOHOMHUYECKHUE
MIPIIIOKEHUS] B TECOPUH (PUPMBI.

OIIK-2

31

V3

H3

[Tonpaznen 3.1. HeonpeneneHHplil HHTETpal.

Onpenenenne nepBooOpasHoi. Teopema 0 OECKOHEYHOM
MHOXECTBE MEepBOOOpa3HBIX [UIS JAHHOH (yHKIWH.
[lonsiTHe  HeEONpeneJIeHHOTO  WHTerpayna.  Tadiuna
OCHOBHBIX HHTETPaJIOB. OcHoBHbIE CBOMCTBA
HEOIPEICIIEHHOTO UHTErpaa. HuTterpupoBanue
METOoJaMUu 3aMCHBbI nepeMeHHoﬁ u 1o qacTAaM.
ParronasibHbIe 1pOOU M UX WHTETPUPOBAHUE.

OIIK-2

31

y3

H3

[lonpasaen 3.2. OnpeneneHHbIN UHTETPaIL.

[TonsTHE ONpENEIEHHOI0 UHTETpaia, OCHOBHBIE CBOKCTBA.
Teopema o cpemHem. Ilnomans  KpUBOJIMHEHHOU
Tpaneuuu. [Ipom3BojHas OmMpeneNeHHOro HMHTerpana Io
IepeMeHHOMYy BepxHemy npeneny. @opmyna Heroorona-
Jleitbnuna. BbluncieHue ONpeNeNeHHOTo HHTerpaja
METOZaMU  3aMEHbl IIEPEMEHHOM M 10  YacTAM.
HecoGcTBeHHbIe WHTErPAJIBI. [Tpunoxenus
ONpENeJICHHOr0  WHTerpaja: Iulomanab  (GUrypsl B
JIEKapTOBBIX KOOpJAWHATaX, 00BEM Tella BpAILEHUs, IJIUHA
JIYTH TUIOCKON KPHUBOIA.

OIlK-2

31

y3

H3

[Mogpaznen 4.1. Omnpenenenue (GYHKUUU HECKOJIBKUX
MIEPEMEHHBIX.

Obnactp onpeaeneHus u rpaduk GYHKUUU  ABYX
nepeMeHHbIX. JIMHUU U TOBEPXHOCTH YpOBHs. YacTHble
npou3BoJiHbIe U Auddepennmansl. [lonHoe npuparienue u
noyHbIA nuddepeniman, ero npumenenue. [IponsBoanas
CIOXHOW (PYHKIMM, TPOM3BOJHAS HESBHO 3a/JIaHHOUN
byHKMA. YpaBHEHHE KacaTelbHOW IJIOCKOCTH K
noBepxHocTU. IIponsBonHas no HanpasineHuro. I'pagueHT.
YacTHble IPONU3BOAHBIE BBHICIIUX HOPSIIKOB.

OIIK-2

31

y3

H3

[Moppazmen  4.2.  Dxcrpemymbl  QYyHKIMH — ABYX
IIEPEMEHHBIX.

Onpenenenne  dKCcTpeMymMa  (PYHKIMHM — HECKOJIBKHX
IIEPEMEHHBIX. YCIIOBHBIE AKCTPEMYMBI; HauOoJiblIee HU

HauMeHbImee  3Hayenus  ynkmmm  Z = f(X,y)B

3aMKHYTOM OTpPaHHUYCHHOW 00JacTH. DKOHOMHUYECKUE
MPWIOKEHUS.

OIIK-2

31

V3

H3
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[Moapaznen 5.1. JIuddepenumanbible ypaBHEHUS IEPBOTO 31
HOpsIKA.

[Tpumepsl 3amay, NpUBOIAIMIMX K AuQdepeHnrnatbHbIM
ypaBHeHusM. Juddepennmansaoe  ypaBHeHus  1-ro

nopsaka: o0Ilee ¥ 4aCTHOE pelleHue (MHTerpain), 3a1ada y3
Komm, ¢opmymupoBka  TEOpeMbl CYIIECTBOBAHHS U OIIK-2
enuHcTBeHHOCTH pemenus ypasnenus Y'= f(X,y).

Huddepennyanbaple  ypaBHeHuss 1-ro  mopsiaka ¢ H3
Pa3IEISTFIOIUMHUCS MIEPEMEHHBIMH. Jluneiinbie

muddepeHanbible  ypaBHEHUs 1-ro  mopsaka U
ypaBHeHuUs1 bepHyun.

[Mompaznen 5.2. luddepenmanpapie YpaBHCHHST BTOPOTO 31
MOpsIIKA.

Juddepennmanpapie ypaBHEHUsT 2-TO MOpsIKa: obiiee u

yacTHoe  pemieHue  (uHTerpan), 3amada  Komw,

dbopmyIupoBKa TEOPEMBI CyIIECTBOBAaHUS u V3

€JIMHCTBEHHOCTH PEIIEHUs ypaBHeHus Y' = f (X, Y, y') .

Huddepennuanbiple  ypaBHEHUs ~ 2-T0  TOpSJKAa,
JIONyCKAarole  INOHW)XKEHWEe  rnopsaka.  JIuHenHsble OITK-2
muddepeHanbHble ypaBHEHUs 2-T0 MOPSIIKA: CTPYKTypa H3
o0lIero pemeHuss OJHOPOJHONO U HEOJHOPOIHOIO
ypaBHeHUH. JIuHelinple ogqHOpOoaHBIE MU depeHIaTbHbIe
ypaBHEHUS 2-ro nopsiJka c MOCTOSIHHBIMU
kodpuurenTamu.  XapakTepUCTHYECKOE  ypaBHEHHUE.
Jluneitnble auddepeHnnanbHble ypaBHEHUS 2-T0 MOpsiIKa
C TMOCTOSIHHBIMM KO3(p(UIUEHTaMH U  CHEelHaIbHOMN
IIPaBOM 4acThIO.

[Togpaznen 6.1. YucnoBbie psjbl. 31
Cxomumocth psaga. Ilpusnaku J[lamamGepa u Komm. OIIK-2 Vy3
HHTerpanbHblil NPU3HAK CXOIUMOCTH. H3
[Moppazmen 6.2. @yHkiuoHAIbHBIE psiAbl. CTeneHHBIC 31
PAIBL.

[lotoueunasi, paBHOMEpHasi U HOpMaJibHasi CXOJAMMOCTH,

cBs3b  Mexay — Humu.  [IpusHak  Belepuurpacca y3
paBHOMepHOU cxoaumocTu. [IpusHaku AGens u dupuxie. OIIK-2
HenpeprIBHOCTS, T hepeHIpyeMoCThb u

UHTETPUPYEMOCTh  CYMMbl  (DYHKI[MOHAJBHOTO  psja. H3

Crenennsle psagsl. Teopema Komm-Anamapa. Paguyc u
WHTEPBaJ CXOJUMOCTH CTETICHHOTO psna. Teopema AGens.

5.2.1. HIkaJbI OLleHUBAHUSA JOCTHKEHHUS KOMIIETEHIIMI

Bun onenkn OrieHKHN
AxaneMuueckas
OlIeHKa 110 4-X HEY/IOBJIETBOPUTENIHHO | YIOBJIECTBOPUTEIBLHO |  XOPOIIIO OTJINYHO
0aJILHOM IIKale
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5.2.2. Kputepun olleHUBAHMSI JOCTUKEHUS] KOMIIeTEHIUI

KpuTtepun onieHKH Ha K3aMeHe

Onenka, ypoBeHb
JOCTHKEHUS
KOMIIETEHIIN I

Onucanue KpuTepuen

OTIu4HO, BEICOKUH

OOyuvaromuiics  TOKa3an TOJMHBIE W TJIyOOKHEe  3HaHUs
MIPOrPaMMHOTO MaTepHaja, JIOTHYHO U apTyMEHTHPOBAHO OTBETHII
HAa BCE BOIPOCH JK3aMEHAIIMOHHOTO OwWiera, a Takxke Ha
JIOTIOJTHUTEIBHBIC BOIPOCHI, CIOCOOCH CaMOCTOSITEILHO pelIaTh
CJIOYKHBIE 3a1a49H JUCIIUIIINHEI

Xopo1110, MPOIBUHYTHII

OOyuaromuiics TBEpO 3HAET MPOTPaMMHBIN MaTepHall, TPaMOTHO
€ro M3JIaraeT, He JOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
JIOCTaTOYHO TIOJHO OTBETWJ Ha BOMPOCHl HSK3aMEHAIIMOHHOTO
Ousieta U JONOJHUTENIBHBIE BONPOCH], CIIOCOOEH CAMOCTOATEIBHO
peliaTh CTaHAapTHBIE 3aa41 JUCIIUILITMHBI

Y 10BIE€TBOPUTEIIBHO,
IIOPOTOBBIN

OOyuaromuiics MOKa3ajdl 3HAHUE TOJBKO OCHOB IPOTrPAMMHOIO
MaTepHualia, YCBOWJI €ro MOBEPXHOCTHO, HO HE JOIyCKall TPyOBIX
OomMOOK WM HETOYHOCTEH, TpeOyeT HaBOISIIIMX BOIPOCOB IS
MMPpaBUJIBHOI'O OTBCTA, HC OTBCTUJI HA AONOJHUTCIBHBIC BOIIPOCHI,
CIOCOOCH pemIaTh CTaHJapTHHIC 33a4adll JUCLUILIMHEI ¢ TOMOIIBIO
npernoiaBaTens

HeynosnerBopurenasHo,
KOMIIETEHIIUS HE OCBOCHA

OOyuaromuiics HE 3HAeT OCHOB MIPOrPaMMHOrO MaTepuana,
JIOTTyCKaeT TpyOble OMMOKM B OTBEeTe, HE CHOcoOeH pemiath
CTaHJApPTHBIC 3a1adu JUCHUITIIINHBI Jaxe C IIOMOIIIBIO
TpernoIaBaTes

Kpurepuu onieHkn TecToB

Onenka, ypoBeHb
TOCTIKEHUS
KOMIIETeHIINH

Ornncanne KpUTepreB

OTIIMYHO, BEICOKUM

CopeprxaHue paBUIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopo1o, NPOABUHYTHIN

CopepxaHue paBUIIbHBIX OTBETOB B TECTE HE MeHee 75%

Y 10BIIETBOPUTEIIBHO,
MOPOTOBBIA

CopepxaHue npaBUIbHBIX OTBETOB B TecTe HE MeHee 50%

HeynosnersopurensHo,
KOMIIETEHI[MsI HE OCBOECHA

CopepxaHue npaBUIbHBIX OTBETOB B TecTe MeHee 50%

Kpurepun oneHKH yCTHOT0 onpoca

Onenka, ypoBeHb
JOCTH)KEHUS
KOMIIETCHIIUI

Ornucanue KpuTepuen

3a4TeHO, BEICOKHUI

OOyuaromuiics JI€MOHCTPUPYET YBEPEHHOE 3HAHUE MaTepuala,
YEeTKO BBIPAKACT CBOK TOYY 3pEHHMS [0 paccMaTpHUBAEMOMY
BOIIPOCY, IPUBOJISI COOTBETCTBYIOIINE IIPUMEPHI

3auTeHO, IPOABUHYTHIN

OOyuaromuiics 1eMOHCTPUPYET YBEpPEHHOE 3HAHHWE MaTepHalia, HO
JIOMYCKAET OT/IETbHBIE MOTPEIIHOCTH B OTBETE

3auTeHo, MOPOTOBbIH

OOyvaromuiicss JEMOHCTPUPYET CYIIECTBEHHBIE TPOOEIBI B

3HaHUAX MaTepuaia, 10IyCcKacT OIIMOKHU B OTBETaX
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He 3auteno,
KOMIIETEHITHS HE
OCBOCHA

OOyuaromuiicst I€MOHCTPUPYET HE3HAHHE MaTepuala, JIOMyCKaeT
rpyObIC OITMOKH B OTBETAX

Kpurepun oneHkn pemeHus 3a1a4

Onenka, ypoBeHb
JOCTH)KEHUS
KOMIIETCHIIUI

Onuncanne KpUTEeprEB

3auTeHo, BLICOKHIA

OOyuaromuiics yBEpEeHHO 3HA€T METOAUKY U AJITOPUTM pPEIEHUs
3a71a4yM, He JIOIYCKAET OIMOOK IPH €€ BHITOTHEHUH.

3auTeHO, IPOABUHYTHIH

OOyuaromuiics B LIEJIOM 3HAET METOJIMKY M aITOPUTM pEIICHUS
3a71a4yM, He JOIYCKAeT rPyOBIX OMHMOOK MPH €€ BHIITOTHEHHUH.

3a4TeHO0, MOPOTOBBII

OOyuaromuiics B LIEJIOM 3HAET METOJIMKY M AITOPUTM pEIICHUS
3a/1aud, JOMYCKAaeT OIMMOOK MpU €€ BBHIMOJHEHHWU, HO CIIOCOOCH
WCIIPABHUTH UX MPHU MOMOIIY NPETIOIaBaTelIsl.

He 3aureno, OOyuaromuiics He 3HAeT METOJMKY U aJrOpPUTM PELICHUS 3a]adH,
KOMIIETEHIS HE JIoNycKaeT rpyOble OMIMOKH INpH €€ BBINOJHEHHWH, HE CIOCOOEH
OCBOEHA VCIPABUTH UX MPHU MOMOILY IPENOAABATES.
Kpurepuii peieHisi KOHTPOJIBLHOM padoThI
Onenka Kpurepun
CocTtaBneH NpaBUIIbHBIA aJTOPUTM PELIEHUs 3a/1ad, B JOTMYECKOM
3auTeHo paccyXaeHuu, B BBIOOpe (GOpMyIT U peIIeHnH HET OIUOO0K, MOTy4YeH
BEPHBIN OTBET, 3a/1a4M PEeLICHb! PAIMOHAIBHBIM CIIOCOOOM
He 3a9TeHo 3amaHusl  KOHTPOJBHOM paOOThl HE peleHbl WM PELIeHbI
HENPaBUIbHO; UMEIOTCS YITIIEHUs] B 0()OPMIICHUH.
5.3. MaTtepuaJibl AJ151 OHEHKH J0CTUKEHUsI KOMIIeTeH M
5.3.1.1. Bonipockl K 3K3aMeHy
Ne Conep:xxanue Komnerennus | UK
1. | Bo3pacranue u yObiBaHHE (PYHKIINU. OIIK-2 31
¥3
2. | MuanmMyM wu MakcumMyM GyHKOUH (HeoOXomumoe U OIIK-2 31
JIOCTaTOYHBIE YCIOBUS CYLIECTBOBAHUS SKCTPEMYMA). V3
3. | BBImyKJI0CTh U BOTHYTOCTh KpHUBO#. ToUKHM mepernoa. OIIK-2 31
¥3
4. | OOmmit mnnaH ucciaenoBaHus QYHKIMA C  LEJIBIO OIIK-2 31
NOCTpOeHUS rpaduka. Vy3
5. | IlepooOpa3nas, ompeaesieHne, TeopeMa O CTPYKType OIIK-2 31
epBOOOPA3HBIX.
6. CBoiicTBa  HEOMpENENEHHBIX  HMHTETpaJioB.  TaOmwmia OIIK-2 31

OCHOBHBIX MHTCTPAJIOB.

7. | UaTerpupoBaHue METOAOM 3aMEHBI TEPEMECHHOW WM OIIK-2 31
croco0OM IMOJICTAHOBKHU. V3
8. | MHTerpupoBanue 1O YaCTIM B HEOIpPEAEICHHOM OIIK-2 31
UHTETpae. v3
9. | UuterpupoBanue (QYyHKIUH, coAep)KalluX KBaJpaTHBIN OIIK-2 31
TpeXuieH BUa: | dx V3
ax” +bx+c
10. | UaTerpupoBaHue NpaBUIbHBIX PAlMOHATIBHBIX IPOOEH. OIIK-2 31

Y3
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11. | Pa3noxxeHne pauMoOHaIBHOM JpoOM Ha MpocTeHime. OIIK-2 31
Merton HeomnpeaeneHHbIX K03 OUITMEHTOB. V3
12. | MHTeTpalibl OT MppaMOHATBHBIX (DYHKIIUH. OIIK-2 31
V3
13. | UaTerpupoBanue HEKOTOPBIX KJIacCOB OIIK-2 31
TPUTOHOMETPUYECKUX (PYHKIHUH. V3
14. | Onpenenennslii  uHTerpas. HukHsIss u BepxHsA OIIK-2 31
UHTErpajbHbIE CyMMBI, UX CBOWCTBA. ¥3
15. | Onpenenenve U reOMETPUUYECKUNA CMBICT ONPEIEIEHHOTO OIIK-2 31
UHTErpaia.
16. | CpoiicTBa onpeereHHOro uurerpaia, popmyia Herorona- OIIK-2 31
JleiiOHuua.
17. | IlpunoxxeHuss ompeAeNeHHOro HHTerpana (BbIYMCICHHE OIIK-2 31
TJI01a 1, PAOOTHI, 00HEMOB TEJ BPAIIICHHUS ). V3
18. | 3amena mepeMeHHOH B OIPEIECICHHOM HWHTErpaje. OIIK-2 31
WHTerpupoBaHue 1o yacTsM B ONPEICJIEHHOM HHTErpae. v3
19. | HecoGcTtBennble nHTerpaisl. TeopeMbl 0 HECOOCTBEHHBIX OIIK-2 31
UHTErpaJiax. v3
20. | Ilonsatue nuddepeHIanIbHOr0 YpaBHEHUS, OCHOBHBIC OIIK-2
ONpeACICHUS. 31
21. | Teopema cyliecTBOBaHUSI W €IMHCTBEHHOCTH pEIICHUS OIIK-2 31
mud. ypaBHeHwHs. 1-ro mopsaka. 3amgaya Komrm.
22. | IuddepeHuunanbble ypaBHEHHs MEPBOro TMoOpsaKa ¢ OIIK-2 31
pa3AeTIOIIMMUCS TIEPEMEHHBIMH. v3
23. | Onnoponuble  auddepeHInaIbHbe  ypaBHEHUS  1-T0 OIIK-2 31
MOPSI/IKA. V3
24. | Jluneiinsle nuddepeHnmanbable ypaBHeHU |-ro nopsijaka. OIIK-2 31
V3
25. | JuddepeHuunanbtble ypaBHEHUS 2-TO TOPSIIKA, OCHOBHbIE OIIK-2 31
noHsTHs. 3agava Kommn. v3
26. | MuTerpupyemsle Turbl auddepeHnnanbHbIX ypaBHEHHN 2- OIIK-2 31
T'0 MOpPsIKA. V3
27. | JuddepeHuunanbiple  ypaBHEHMs  2-T0  HOpsijaKa C OIIK-2 31
MOCTOSIHHBIMU KO3 (hULIUEHTaMU. V3
28. | XapakTepucTUIeCcKoe ypaBHCHHE. OIIK-2 31
V3
29. | Heonnopoauble auddepeHranbHble ypaBHEHUS 2-TO OIIK-2 31
HOpsi/IKa € MOCTOSTHHBIME Koddunrentamu. Haxoxnenue
YaCTHOTO PEIeHUs JUIs pa3IMyYHbIX CTAHAAPTHBIX MPaBbIX y3
YacTen.
30. | Ilonstue GpyHKIMHM HECKOJIBKUX MEPEMEHHBIX, €€ 00JIACTH OIIK-2 31
onpeneneHus, rpaduka.
31. | YactHeie IIPOU3BOJIHBIE byHKIIH HECKOJIBKUX OIIK-2 31
NePEMEHHBIX. V3
32. | OkcTpeMyM GYHKIHHU ABYX HE3aBUCUMBIX IEPEMEHHBIX. OIIK-2 31
¥3
33. | UucnoBble psiabl, OCHOBHBIC OIPEICIICHUSL. OIIK-2 31
Y3
34. |Illpu3Haku CcpaBHEHHS DAIOB C  TOJOXKHUTEIBHBIMU OIIK-2 31
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ysieHamMH, npusHaku JlanamGepa u Komm. V3
35. | Pa3noxxenue sneMeHTapHbIX QyHKIMH B psii MakiiopeHa. OIIK-2 31
y3
36. | Crenennsie psiasl. Psasl Teitnopa u MakiopeHa. OIIK-2 31
y3
37. | PaznoxxeHue aeMeHTapHBIX QYHKIUH B psii MakiiopeHa. OIIK-2 31
y3
38. | UaTerpupoBaHue ¢ TOMOIIBIO CTETICHHBIX PSI/IOB. OIIK-2 31
Y3
5.3.1.2. 3aga4u K IK3aMeHy
Ne Conep:xxanue Komnerennuss | HJIK
. J- X3 — 2x4/x +1 OIIK-2 H3
" | Haiirn HEOIIPE/ICIICHHBIN UHTETPal X
2. . . Ixe_xz dX OHK'Z H3
Haiitu HeonpeaeneHHbIi HHTETpal
3. y y [ x?In xdx OTIK-2 H3
Haiitn HeonpeeneHHbIiH HHTETpaT
4. N " [ cos? xdx OTIK-2 H3
HaiiTi HeonpeneneHHbIN HHTETpall
x* —2x% +x-3 OIIK-2 H3
5. 5 dx
Haiitu HeolpeaeIeHHbIH HHTErpal X® —2x-3
2 dx OIIK-2 H3
6. Beruncnuts onpeneneHHslid HHTErpa -1 X+2
7[2 _ OIIK-2 H3
7. Icosx In(sin x)dx
BBIYHCIINTB ONIpeIeIeHHbIN nHTErpan “/°
3 Haiitu IUIOIIAAb KPUBOJIMHEHHOU Tpanenuy, OIIK-2 H3
" | OrpaHMYCHHO NAHHBIMH JINHHSAMH Lx=4xy=4
= dx OIIK-2 H3
9. | 7
Boeruncianth HeCOOCTBEHHBIN UHTETpAT 1
0 '2[ dx OIIK-2 H3
' / 2
Berarcnuth HeCOOCTBEHHBIN MHTETpAIT © 4-X
Hatitn oOmiee pelieHue (0Ot WHTETpa) OIIK-2 H3
11. | muddepeHunanIbHOro ypaBHEHUs
X(y=Ddx—(x+1)ydy=0
12. | Haiitn obmee penieHue (oOmmiA WHTETpa) OIIK-2 H3
mubdeperupansroro ypapaenns Y Y = X
13. | Haiitm oO1ee pelieHue (oOmmit UHTETpan) OIIK-2 H3
T PepeHIINaTbHOI0 YPaBHEHUS y—y-2y=0
14. | HailtTu 4acTHOE pelIeHUe, YIOBIETBOPSIOIIEE JaHHBIM OIIK-2 H3

1 _ 2 _
Ha4aJIbHBIM YCJIOBHUAM y-y=xy s y(O) =0
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15. | Haiftu dacTHOe pelieHue, YIOBIETBOPSIONIEE JTaHHBIM OIIK-2 H3
HAYAIBHBIM YCIOBUAM Y +Hy=sinx y(0)=0.y'(0) =1
16. | Pemmts cucremy auddepeHraibHbIX ypaBHeHUN OIIK-2 H3
X'=X+2y
y'=2x-y
17. | lna xaxpaoro psna BbIIHCATh IEPBbIE S5 UJICHOB OIIK-2 H3
pasnoxenuns. Haiitu npenen obuiero 4iena psaaa ay, .
L n+l1
18. | UccnenoBate psii Ha CXOAMMOCTb, MPUMEHSS MPHU3HAKH OIIK-2 H3
CpaBHEHHUs. YKa3zaTb OOIMMK YieH psga, ¢ KOTOPBIM
CpaBHHUBACTCS JAHHBIN PSII.
L n+5
n=1n? -2
19. | UccnemoBath psasl Ha CXOAMMOCTb, IPUMEHSS MPU3HAKA OIIK-2 H3
Hanambepa u Komm.
o ol
)y —2i
n=ln
20. | UccnenoBate  panel  Ha  CXOAMMOCTb,  NPUMEHSS OIIK-2 H3
WHTETPaJIbHBII MPU3HAK.
X 1
2 ——
n=2n+/Inn
21. | UccnenoBath psibl Ha CXOAUMOCTh. B ciydae ecnu psif OIIK-2 H3
CXOIUTCS, TI0Ka3aTh, SBISETCS JIM JTa CXOAHUMOCTH
YCIIOBHOW MJIH a0COIOTHOM.
00
n+ln+1
> (<) T —
n=1 n
22. | Haiiti 061acTh CXOAMMOCTH PAJIA. OIIK-2 H3
n:l n! ’
23. | [lonmp3ysichb  COOTBETCTBYIOIIMMH  PSJIaMH, BBIYHCIUTH OIIK-2 H3
3HAUEHUS YKa3aHHBIX (PYHKIIHUH.
sin1° ¢ rounocteio 0.0001
24. | BeryuciouTh OIpeAeNIeHHBI HMHTErpajl ¢ TOYHOCTBIO [0 OIIK-2 H3

0.001, pa3noXuB MOABIHTETPAJbHYIO (YHKLUUIO B pAl H
3aTeM MPOMHTETPUPOBAB €0 MOWICHHO.

1 2
| cos>—dx.
0 2
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5.3.1.3. Bonipochl K 3a4eTy ¢ OLeHKOi
«He npexycmoTpeHb»

5.3.1.4. Bonpocsl Kk 3a4eTy
«He nmpexycMoTpeHb»

5.3.1.5. IlepeyeHb TeM KYPCOBBIX POEKTOB (pPador)
«He npexycmMoTpeHb»

5.3.1.6. Bonipochl k 3a1uMTe KYpcoBOro npoekra (padornl)
«He npenycmorpeHb»
5.3.2. OueHouYHble MATEPUAJIBI TEKYLIET0 KOHTPOJIS
5.3.2.1. Bonpocsbl TeCcTOB

Ne Conepxkanue Komnerennus NIAK

1. | Yucno 2,1 npuHaIIEKUT MHOKECTBY. .. OIIK-2 31
(?) B={blbez, —2<b<3};
() A={alaeN, 1<a<10};

() c={clceR, —3<c=<26};
(?)D={d|deQ, d<2}.

2. | 3nayenue nojHoro nauddepenuana GyHKIUu Z = y/x Tpu OIIK-2 y3
x=2; y=1; dx=0,1; dy=0,2 paBHo...
0,5;
0,05;
0,75;
0,075.
3. | Haubomnbiiee n HauMeHbIee 3HaUeHUE QyHKIUU OIIK-2 y3
1 1
2 + 2
2=14%7 14y Kpyre paanycoMm | ¢ ieHTpoM B Hadaie
KOOPJIMHAT PaBHHI. ..
4; 4/3;
3; 3/4;
2; 4/3;
1;2.
4 dy OIIK-2 V3

Ipoussoxnas 9X u3 ypauenus X" +y* —4x+6y paBHa...
(x-2)/(y+1);

(2-x)/(y+3);

4xy;

5x-y.

5. | ®ynkums y=x" — 2X° + 5 na untepsane (-1, 1): OIIK-2 31

HUMECT MAKCUMYM V3
HUMCCT MUHUMYM

6. | Oynkuus y = x4 — 2x2 + 5 na unrepnaie (-2, 0): OIIK-2 31

HUMECT MUHUMYM V3
HMECT MaKCUMYM

7. | Indpdepenunansroe ypaBaenue (Sin x + cos t) dt + t cos x OIIK-2 V3
dx= 0 sByseTcs:

ypaBHEHHEM C MOJTHBIM AH(DdepeHIHanom
YpaBHEHHUEM C Pa3AeSIOMUMU KO3ppUIenTaMu
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YPaBHEHHUE BTOPOTO MOPsIIKa

Oynkimsa y= X — 2X°+ 5 na unrepsaie (0, -2]
UMEEeT MUHUMYM
MEET MaKCUMyM

OIIK-2

31

V3

Oonacteto onpenenenus Gpyukiuu Z = In (Xy) sBisercs
MHOKECTBO:

{ (%, y):xy >0}

(0:1)

OIIK-2

31

10.

[lepemennas BenuunHa y €CTh QYHKIUS IEPEMEHHOM
BEJIUYMHBI X, €CIIH ...

- KQKJOMY 3HaYCHHIO X [0 HEKOTOPOMY IIPaBHIITY
MOCTaBJICHO B COOTBETCTBHE €IMHCTBEHHOE 3HAUCHUE Y

OIIK-2

31

11.

N-i1 yacTuYHON CyMMOH psijia Ha3bIBAETCSL:
-CyMMa IIEPBbIX N YJIECHOB psiaa

OIIK-2

31

12.

Judpepennmansroe ypasHenue (1+ t) tg x dt — xtdx =0
SIBJISICTCSI:
- YpaBHEHHEM C Pa3JIeISIOIIMMUCS IEPEMEHHBIMH

OIIK-2

31

13.

Ob6nactp onpenenenust GyHKIUHN Y = 2-X €CTb:
- BCSI YHMCJIOBAs OCh, T.€. HHTEpBaJI (-00;+00)

OIIK-2

31

14.

Ecnu { an } — GeckoHEYHO Masiast TOCIe0BaTEILHOCTD U
{an }*{ an } mocremoBaTeNLHOCTH
OECKOHEYHO Maiast

OIIK-2

31

15.

HeO6XOI[I/IMOC YCIIOBHUEC CXOAUMOCTHU pAaa COCTOUT B TOM,
qTo ...
-IpCaciI O6IJ.I€1"O YWICHA pssaa paBCH HYJIIO

OIIK-2

31

16.

Oynkuus f (X) Ha3pIBa€TCA YETHOH, €CIH ...
- f (- x) = f (x) pu Bcex X U3 00J1aCTH ONPEICIICHHS

GbyHKIIMN

OIIK-2

31

17.

Y = cos (3x - 4). Torna npousBojHas y’ paBHa:
- 3sin (3x - 4)

OIIK-2

V3

18.

Bo Bcex Toukax Hekotoporo uHTepBaia f' (x) > 0. Torma
(x) Ha PTOM MHTEpBaJIE
- BO3pacTraeT

OIIK-2

31

19.

Ha untepBane [a, b] nenpepriBHas (yHkius f (X) umeer
€IMHCTBEHHYIO TOYKY MakCUMyMa C, a < ¢ < b, u He umeeT
Jpyrux Toyek 3kcTpemyma. Ee HanMeHblIee 3HaueHue Ha [a,
b] Oyner:
- 6o f (a), mubo f (b)

OIIK-2

31

20.

CraronapHbIME Toukamu Gynkiun f (x, y) = x° + In3y -
3XIn y sBRsIIOTCS:
-(0; Dudse)

OIIK-2

V3

21.

Eciu { ap } — OecKOHEYHO Masiasi MOCIeA0BaTeILHOCTD U {
b, } ©OeckoHeuHo Majas MOCIEAOBATEABHOCTh {an*by }
[IOCJIE0OBATEILHOCTE
- OECKOHEYHO Maias

OIIK-2

31

22.

HOCJ’ICI[OB&TCJ'IBHOCTB MOXCT UMCTb
- TOJIBKO OOWH MPCACII

OIIK-2

31

23.

Y = sin x. Tora npousBoxHas y°(x) paBHa:
- COS X

OIIK-2

V3

24,

O6nactp 3HaueHU# QyHKIUK y = f (X) ecTb:
- MHO)KECTBO BCEX 3HAUYCHHUH, MPUHUMAECMBIX BEIMYUHON Y

OIIK-2

31
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25. | IlocnenoBarenbHOCTS , ipu 1/2 g 1/2 < 1 sBasercs: OIIK-2 y3
- OECKOHEYHO MaJIoi

26. | Tuddepenunansroe ypasrenue (tx” + sin t) dt + (t° x + OIIK-2 31
cosx) dx= 0 siBnsieTcs:
- YpaBHEHUEM C MOJTHBIM TUdPepeHIIaiom

27. | Tlonnoe mpupanienue pyukuuu z = f (x, y) B Touke Py (X0, OIIK-2 31
y0) paBHo:
- f (X0 + DX, Yo + Dy) — f (X0, Yo)

28. | Yactnble npupamienus GpyHkiuu z = f (X, y) B TOUKe OIIK-2 31
Po paBHBI:
- Dxz = f (Xo + DX, Yo) — f (X0, Yo), Dyz = f (Xo, Yo+ Dy) — f
(X0, Yo)

29. | Y =cos x. Torna npousBojHas y- (X) paBHa: OIIK-2 v3
-SIN X

30. | Bo Bcex Toukax HekoTtoporo mHTepBana f'(x) < 0. Torma f OIIK-2 31
(X) Ha ATOM MHTEpBaJIE
- HE BO3pacTaer

31. | Obnactp  3HaveHud  ¢GyHKuMM y = [X|  ecTb: OIIK-2 31
- uatepsa (0, +oo)

32. | Mexnay TOYKaMH Ha YHCJIOBOM OCH U JICHUCTBUTEIHHBIMH OIIK-2 31
YHCIaMH YCTaHOBJICHO COOTBETCTBUE
- B3aUMHO OJIHO3HA4YHOE

33. | Beipaxenue dz = (y + 2x + 3y°) dx + (x + 6xy) dy sBasercs: OIIK-2 31
- IOJIHBIM U epeHnmanom

34. | TlpousBoaHOM QYyHKIMK Y =X OyJIeT: OIIK-2 V3
-xX (Inx +1)

35. | Iubdepenumansroe ypasuenue xt dx + (x° + 3) cost dt = 0 OIlIK-2 31
SIBIISICTCS:
- YPaBHEHHEM C pa3eITIOUMMHUCS IEPEMEHHBIMU

36. | Ha wuHnrepBane [a, b] wHemnpepsiBHas ¢ynkuus f (x) OIIK-2 31
Bo3pactaeT. Torma ee HamOousplIee 3HAYCHHE OyJeT:
-f(b)

37. | YucmoBast och — 93TO TMpsiMas, Ha KOTOPOHU OIIK-2 31
- BBIOpAHO HAYaJO OTCYETa, YCTAHOBJICHbI HAINpaBlICHUE U
€IMHUTIA U3MEPEHUS JITUHBI

38. | @ynkmus f (X) Ha3bpIBaeTCI  HEYETHOW, €CIH OIIK-2 31
-f (- X) = — f (x) npu Bcex X u3 001aCTU OMpPEICIICHHUSI
byHKIIMN

% I[pou3BojHas HyHKIUH f(x)= 7C05(m ) pasHa OIIK-2 v3

40. Fx) = 9x+5 OIIK-2 V3
ITpousBoaHas QyHKIUK x—10 papna

41. or OIIK-2 VY3
YacTHoit IIPOU3BOAHOU OX s

gl
GbyHKIMH f=15In (x ty ) SIBIISICTCS
30x 15 30¥ 1

a Xt ¥ 6. ¥t 7 g ¥t 7 r Xt 7

42. OIIK-2 V3

_ =6x
[MpousBoaHas GpyHKIIMU fx)=5 paBHa
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a 3% 6. 6x5°7 5 5% ns r 5%6In5

43.

2 _—_
I'paauenT GyHKIMN f =4x"+yz-9
a. (Bx, z, v)

6. (Bx, v, 2)
B. Bx+9v+9=2

8x1v=49

paBeH

T

OIIK-2

V3

44,

e f

CwmemanHas npousBogHas <XV s

FavI— f=smx—6x"y pasHa

a. 0 6. —12x g, COsx—12xy r, COsX

S}

2

OIIK-2

V3

45.

X
JlOCTaTOYHBIM yCIOBUEM BBITYKIOCTH (DYHKIIUU W ) Ha

a.
HUHTCPBAJIC { ’ ) ABJIACTCA

L V' >0 (a.b)
L <0 b
y'<0  (a.b)
v' 20  (a.b)

I. = Ha

B.

OIIK-2

31

46.

JlocTaTouHBIM yCIIOBHEM YOBIBaHUS (DYHKIIUN -}'{x) Ha

UHTE {(?_..5)

pBaie SABJISIETCSI
L V=0 (a.b)

5. v <0 i (a.b)

. v <0 a (a.b)

L y'=0  (a.b)

OIIK-2

31

47.

Toukoli JTOKaTBbHOrO YKCTPEMYMa
2 2
= x" 547 — 2 ?
(byHKIII/II/If X +5y" —12x+10y+9
a. (2:9) 6. (275 g, (2.3) r, 31

SABJIACTCS

OIIK-2

y3

48.

2
p— - _—_ 2
I'pamuent GpyHKIUH f=2x"+ =12
a. (4x, z., v)
6 (4x, v, 2)
B. Ax+12y+12-2
r dxyz+12

paBeH

OIIK-2

31

V3

49.

O6mwmM pemenueM nuddepeHInaIbHOTO

y" =17y +60y =0

ypaBHEHHUSI *
C‘-_e” +Ce”

SABJISACTCA

a

OIIK-2

31
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6. i +C,sin(12x) V3
p. Cireos(5x)+C, sin(12x)
r C.e +Ce”
50. 4 . OIIK-2 v3
[(6x+e )dx
OnpenesieHHbIN HHTErpal —4 paBeH
a. 0 6. e —e" B. 6+e r. 2e
51. 1Sy OIIK-2 Vv3
[
Heco6cteennsiii naterpan © X pasen
a.l 6. B0 13
52. 2 3 OIIK-2 y3
[
Heco6ctBennsiii uaterpan X pasen
a.l 6. 50 3
53. 5 . OIIK-2 y3
[ 2xe" dx
OrnpeiesieHHbINH MHTErpa; - paBeH
a0 g2° g4 2
54, 1 21 OIIK-2 V3
[ dx
HecoOcTBeHHBII HHTETpat 0 X pasen |
a.* 6.0 B. 21
55. | IIpumepom HeOorpaHUYEHHOW MOCIIEA0BATEILHOCTH SBISETCS OIIK-2 31
MOCJI€10BATEIbHOCTh
q —L2.-L2-1.. 6. LLLL...
B 51'111.51'113.51'113.51'11f‘r....F 1.2.1.3.1.4....
56. | [Ilpumepom CXOASIIEHCS IOCIETOBATEILHOCTH SIBIISIETCS OIIK-2 31
MOCJIe10BATEIbHOCTh
a 2.4.6.8.10.... 6. L-L1-L.. g, 0.10.2,0.3...
111
L—.—.—....
r. 234
57. | IlpumepoM OrpaHUYEHHOHN MOCIIEIOBATEILHOCTU SIBISETCS OIIK-2 31
MIOCJIE/IOBATEIBLHOCTD
1.2.3.4,... 6 cosl.cos2.cos3.cos4d....
a. .
g 0-L0.2.0.3.. . —-1-2-3.-4._.
58. | [IlpumepoM  OECKOHEYHO MaJIOW  TOCIEAOBATEIHHOCTH OIIK-2 31
SIBJISIETCS TTOCJIEIOBATEIbHOCTh
q 1.2.3.4.5.. 6. 3-2.1L0.-L... g L-LL-L..
111
L—.—.—....
r. 234
59. | [IpumepoM OecCKOHEYHO OOJBIIOW TOCIEI0BATEILHOCTH OIIK-2 31

ABIIACTCA IMOCIIEA0BATCIILBHOCTD

g L3.3.7.9... 6. L—L1-L.. g, 0-1.0.2.0.5....
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| =
GO |

[

60.

[IpumepoM OrpaHMYEHHON MOCIEAOBATEIBHOCTH SIBIIETCS
IIOCJIEI0BATEIILHOCTD

Y. 2222
a 2-4.6.8.10.... 6. 22.2.72,...

r. —L=2-3.-4,.

g, 0.1.0.2,0.3....

OIIK-2 31

61.

[Ipumepom  OGeCKOHEUHO  MaJIOH
ABJISAECTCA TOCJICA0BATCIBHOCTD
1.2.3.4.5,.. 6. 3-2.10.-L...

1

1
r. 3 5 7

IIOCIC0OBATCIIBHOCTHU

a g, 33,3, 3....

1

OIIK-2 31

62.

[Ipumepom OeckoHeUHO OOJBILION IMOCIEAOBATEILHOCTH
SIBJISIETCS [IOCIIE0BATENBLHOCTD
0,3.0.4,0,5.0.... 6. L.-L1-1.. -1L-2-3.-4..
111

lL——.—...
r. 234

a

OIIK-2 31

63.

[IpumepoM OrpaHMYEHHON MOCIENOBATEIBHOCTH SIBIISETCS
MIOCJIEJOBATEILHOCTD

q — —
a 13,579, 6. 0-—1.0.-L0...

r —L-2.-3.-4

g 0.1.0.2,0.3....

OIIK-2 31

64.

. x*-2x-3
lim ————
Hpenen pasen 7~ X" —1
12 |

a.T 6.1 B. E r. -~

OIIK-2 V3

65.

l_im[ x+9
peﬂen X—soC
a. 1 6. € B. ? r. 0

X
x } paBeH

OIIK-2 V3

66.

-

lim xe "
[Ipenen *—== paBeH
a. ' 0. . 0 r. 7

OIIK-2 y3

67.

Ecnu npenen o61iero wieHa psjia He paBeH HYIIO, TO PAJT
- pacxoauTcs

OIIK-2 31

68.

) z
O6mnacTpio onpeeeHUs Gynxuun F = mbﬁ —4x® -y

ABJIACTCA MHOXCCTBO

-{(X,y) : 4x2 + 9y2 < 36}

OIIK-2 y3

69.

z = X°+ 3y°- 6x +5y. DKCTpeMyMoM O5TOH (yHKIUH
Oyzer....

OIIK-2 V3

70.

[Ipenen nocrosinHoM BennuuHbl C paBeH......

OIIK-2 31

71.

Pesynprar wactHOro  auddepeHuMpoBaHUS — (QYHKUUU
HECKOJIBKUX IIEPEMEHHBIX HE 3aBUCUT OT--------- ,ECIIN BCE
MIPOU3BOIHBIE, BXOSIINE B BHIYMCIECHUS HEIPEPHIBHbI

- UnTepBana ¢pyHkuuum

- [lopsinka nuddepennmpoBanus

OIIK-2 31
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- Tuna mpousBoHOMI

72.

Kakast u3 popmyn 3amaer (UV)'........

OIIK-2

31

73.

Oomee pemenue 1Y conepxur

- O1HY WM HECKOJIBKO MPOU3BOJIBHBIX KOHCTAHT

- HaGop KpHBBIX NpOXOIAIIMX Yepe3 3apaHee 3aJaHHYIO
TOUKY

- JIeiCTBUTENIEHYIO KOHCTAHTY

OIIK-2

31

74.

Ecin nBe muddepennupyempie (GyHKIUM OTIMYAIOTCS Ha
MOCTOSTHHOE CJIaraeMoe, TO

- UX TIPOU3BOIHBIC PABHEI

- UX TPOU3BOJHBIC PA3IMYAIOTCS HA PAa3HOCTH IMOCTOSHHBIX
cllaraeMbIX

-clleyeT TPUMEHUTh MpaBWwio  JudQepeHIupoBaHUs
CJI0KHOU (QYHKITUU

OIIK-2

31

75.

[Mouemy muddepentman GyHKIIMA MOXKHO HCIIOJIB30BATh B
MPUOTMKEHHBIX BHIUMCICHUSIX ?

- muddepeHman Bceraa BiaseTcs 1eJIbIM YHUCIOM

- pasnuuHble Qopmbl 3amucu AuddepeHnrana O3HauarT
OJTHO M TOXKE

- nmuddennuan ob6ragaeTr CBOWCTBAMHU, AaHAJIOTHYHBIMU
CBOMCTBaM IPOU3BOJHOMN

- YEM MEHbIIIE IPUPALICHUE HE3AaBUCUMOMN IIEPEMEHHOM, TEM
OOJIBIITYIO  JIONII0  TpHWpameHus (QYHKIUA  COCTaBIISCT
muddepeHiman

OIIK-2

31

76.

Huddepenumpyemast GpyHKIHS MOKET UMETh SKCTPEMYM B
TEeX TOYKax, e

- IPOU3BOJIHAS HE CYIIECTBYET

- IPOM3BO/IHAS PaBHA HYIIIO

- IPOU3BO/IHAS PaBHA HYIIIO WIH HE CYILIECTBYET

- IPOM3BO/IHAS] MEHBIIIE HYJIS

OIIK-2

31

77.

Ecnmu mpenen OTHOMmIEHWS TNPOW3BOIHBIX IPECTABISAET
coboli HeonpeneNEHHOCTh, TO MOKHO

- IpUMEeHUTH npu3Hak Komm

- IPUMEHUTH Npu3Hak [lanambepa

- IpuUMeHUTH popmyny JleiOHuIa

- IPUMEHUTH NpaBuiio Jlonwrans

OIIK-2

31

78.

Yro u3 HIKE HpI/IBeI[éHHOFO HEC ABJIACTCA BUAOM aCHUMIITOT:
- BCPpTUKAJIBHLIC

- TOPHU30HTAJIBHBIC

- KaCaTCJIbHbIC

- HAaKJIOHHBIC

OIIK-2

31

79.

Kakoe BbICKa3bIBaHHE HEBEPHO OTHOCUTEIBHO KacaTeIbHOM
K rpaduky QyHKIHHA?

- KacaTtenpHas KacaeTcs rpaduka QyHKIUMH B OJHON TOUYKe
(HE MpaBUIIBHO)

- HampaBJICHHE KacaTeIbHOH COBMAJaeT C HalpaBJICHUEM
HOpMaJIn

- 3HaYeHHE MPOM3BOAHOW B TOYKE PABHO YIIIOBOMY
KOd(QPHUIHMEHTY KacaTeIbHOH K rpaduKy GyHKIUH

- 4epe3 TOYKY KacaHUs HE MOTYT HPOXOJUTH HECKOJIBKO
KacaTeJIbHBIX MO/ Pa3HBIMH yIIIaMU

OIIK-2

31
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80.

@0 o

Ecnu Bo Bcex ToOukax HEKOTOPOrO MHTEpBaa S
HEBEPHO:

- KpYBasl BBIITYKJIA B 3TOM HHTEpBaJe

- rpauK HaXOUTCs HUXKe JTr000H KacaTelbHON
- (DyHKIMS UMEET MUHUMYM (ITPABUIIBHO)

- MCCIIeI0BaHbl 3HaKU BTOPOI POM3BOJHOMN clieBa U CIIpaBa

OT KQXXJI0M BO3MOYKHOM TOYKH

OIIK-2

31

81.

UYemy paBHa (Sinz x)l

OIIK-2

V3

82.

OOuwmM pemenueM U GepeHINaTbHOIO ypaBHEHU N-TO
MOpsiIKa Ha3bIBACTCS

- peuieHne, B KOTOPOM IPOU3BOJIBHBIM HOCTOSIHHBIM
MPUIAIOTCS] KOHKPETHBIC YHCIIOBBIC 3HAYCHUS

- pelieHue, coaepiKallee N HE3aBUCUMBIX IMPOU3BOJIBHBIX
MOCTOSIHHBIX (TIPaBUIIBHO)

- pelieHue, BBIPAKEHHOE OTHOCUTENIFHO HE3aBHCUMOMN
MepEeMEHHON

- peleHue, NoIy4eHHoe Oe3 HHTETPUPOBAHHUS

OIIK-2

31

83.

JlaHO ypaBHeHMe BHA =Sx . UTO HE OTHOCHUTCH K LIEJIH
BBEJICHUSI HOBOU () YHKITHH z(x) ?

z{x)=y"

zix=y"

z(x)=y"

z{x) = f(x)

OIIK-2

31

84.

Pemenunem kakoro ypaBHeHus: OyaeT GyHKIUS, BhIpaKeHHAs
4yepe3 3Haue€HUe MHTErpajia OT IPaBOi 4acTU ypaBHEHUS?

e
Hydy = ———
cos x

y=x+snx
dyvdv=1Inx dx
|[1+ x)cfy: 2y dx

OIIK-2

V3

85.

OtHouleHre ABYX OJHOPOAHBIX (YHKIMHA OJMHAKOBBIX
CTeTeHel ecTh OAHOPOAHAS (PYHKIIUSA

- HyJIEBOM CTETIEHU

- IEPBOM CTEIECHU

- BTOPOH CTENIEHU

- CTENEHU Ha OJIHY HU)KE CTENEHEel NCXOAHBIX (GYHKIUN

OIIK-2

31

86.

Kakoe BbICKa3bIBaHHE HE OTPAKACT MPU3HAK ypaBHEHUS B
MOTHBIX TuddepeHanax?

- JeBas YacTb YpPaBHEHHS IMPEJCTAaBIET COOOH CymMMy
4acTHBIX AU depeHnmraion

- YacTHas MPOW3BOJHAS MO OJHOM TNEepPEeMEHHOW OJIHOTO
CJIaraeMoT0 M YacTHasi TPOU3BOJIHAS TI0 IPYTOi MepeMEeHHOM
Jpyroro CJIaraeMoro paBHBI
- o0mee pemieHHe B HEIBHOM BHUJE OIpPEICISETCS
ypaBHeHueM F(x,y) = C

- BBIpAXXCHHUE, 3aBHUCAIICE OT Y, BXOJUT TOJBKO B JIEBYIO
4acTh, a BBIPAKEHHE, 3aBUCSINEE OT X - TOJBKO B INPaBYIO
4acTh

OIIK-2

31
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87.

Pemenne nuHelHOro oxHopoaHOro AU epeHInanbHOrOo
ypaBHEHHS  BTOPOTO  TMOpsAAKAa  C  TOCTOSTHHBIMH
KodppuIreHTaMu COAEPKUT TPUTOHOMETPUUYECKHE
GbyHKINH, ecIu

- ompenenuTeNh BpoHCKOTO paBeH HyIO

- KOPHHU XapaKTePUCTUIECKOTO YPAaBHEHUS KOMIUICKCHBIC

- KOPHU XapaKTePUCTUYECKOI'O YpPaBHEHHS JIEHCTBUTEIbHbIC
U pa3IyHbIe

- KOpPHHU XapaKTepUCTHUUYECKOTO YPABHEHUS BELIECTBEHHBIE U
paBHBIE

OIIK-2 31

88.

N3 TOKECTBA, BO3MOYHOT'O npu paBeHCTBE
KOA((HUIIMEHTOB PY OJJUHAKOBBIX CTEMEHIX X, OIY4atoT

- KOPHHU XapaKTepUCTUYECKOIO YPAaBHEHUS

- peleHne 0THOPOTHOTO YPAaBHEHUS

- nudepenmanpHOe ypaBHEHHE 00JIee HU3KOTO TOPSIIKa

- CUCTEMY YpaBHEHUN

OIIK-2 31

89.

[pu pemenun nuHeHOTO MU HEPEHINATEHOTO YpaBHEHUS
MIEPBOTO TIOPSAIKA HE IPUMEHSIETCS

- 3aMEHa [IEPEMEHHON

- pa3zesieHre IepeMeHHbBIX

- METOJ] HeOoTpeAeNEHHBIX K03 puiineHToB

- HHTETPUPOBAHUE I10 YaCTAM

OIIK-2 31

90.

TIepBBIM LITATOM PEILICHUs yPABHEHHS +y=Inzx+l

SIBJISIETCSL:

- IOYWIECHHOE JICJICHUE YPABHEHUA HA X

- iepeHoc Jorapudma B JEBYIO 4acTb

- IEPEHOC IIPABOM YaCTH B JIEBYIO YaCTh
- HaxoXJIeHue jorapudma

OIIK-2 31

91.

T 1_
YacTHoe pelieHHWe ypaBHEHMsS BHUIA y-py'=Jg (x}, rae
mpaBas 4acTh — MHOTOWICH TIEPBOM CTEMEHH, CIIETyeT
HUCKaTh B BUJIE
r= x[ﬂx+C:l

}’=x(ﬂxg+3x+ﬂ’)
F= xl':ﬂx+.8:l
F:x(ﬂf+3x)

OIIK-2 y3

92.

I}
)
Uemy paBeH -[ T,

OIIK-2 y3
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93.

Uro u3 HWKE MNPUBEAEHHOTO HE OTHOCUTCS K METOXy
pazyoxeHus?

- HEeONpenenEHHbIM HMHTerpan anreOpandyeckoldl CyMMBbl
KOHEYHOro 4ucia (QyHKIMHA paBeH ajlredOpandyeckoid cymMme
HEOIpeIeEHHBIX HHTETPAJIOB ITUX PYHKLUI

- IOCTOSIHHBIN MHOKUTEINb B IOJBIHTEPAJIbHOM BBIPaXKEHUU
MO>KHO BBIHOCHUTH 3a 3HAK HEONPEIECIEHHOIO HHTErpaja

- TPOU3BOJIbHAS TOCTOSIHHAsI B OKOHYATEIbHOM pEIIEHUU
00BbEeIMHSET BCE MPOU3BOJIbHBIE TOCTOSIHHBIE

- Heompenen€HHBIM HWHTETpad o0JiamaeT  CBOWCTBOM
MHBAapUaHTHOCTH

OIIK-2

31

94.

YUTo U3 HUXKE NPUBEAEHHOTO OTHOCHUTCS K METOJY 3aMEHBI
MepeMeHHON?

- TOABIHTETPATBHOE BBIPAKCHHE TMPEACTABISAET COOOM
HE3aBUCHMYIO IEPEMEHHYI, YMHOXCHHYI0 Ha MHOI'OWIEH
OT JTOW IEPEMEHHOM, WIM Ha TPUTOHOMETPUYECKYIO
GYHKIMIO OT 93TOM MEepeMEeHHOM WM Ha CTENEeHHYIO
(G yHKIHUIO (B TOM YHUCIIe KOPEHbB) OT 3TOH NMepeMeHHON

- TMOABIHTETpaibHass (PYHKIMS B KOHEYHOM YHCIIE TOYEK
KOHEUHOTO OTpe3Ka HWHTETPUPOBAHUS HE CYIIECTBYET,
oOpainasch B 0€CKOHEUHOCTb

- OTCYTCTBYIOT MHOTOYIEHBI OT TIEPEMEHHOHN, KOTOpbIE
MOXHO ObLTO OBI TPe0OpazoBaTh

- JJIEeMEHTapHble JApOoOH, B YHCIHUTENSAX KOTOPBIX -
HEKOTOpbIE, TOKAa HEU3BECTHHIE YHCIIa

OIIK-2

31

95.

Meton HeomnpeAenEHHbIX KOA(PQPHUIMEHTOB IPUMEHsETCS,
Korja

- B YUCJIUTEJIE — TAHT€HC WJIM KOTAHT'€HC OJJHOM NEpEMEHHON
- HY’)KHO Pa3JIOKUTh APOOb Ha MHOKUTENH

- B UMCJIMTENE — IMOKa3aTesbHas (PYHKITUS

- B 3HAMEHAaTeJIe — KOPEeHb CyMMBbI KBaJIpaToOB

OIIK-2

31

96.

e

Yemy paBeH sin’ x®cos” x 9
tg x—ctg x+C

1 1
+

SinX  COsX
In |tg x|+C’

+

In |sin x|—1n ||:os x|+C'

OIIK-2

97.

K ¢opmyne HproroHa-JIeiiOHMIIAa HE UMEET OTHOIIICHHUS :

- OMNpEICNEHHBIM HHTETPal HE 3aBUCUT OT TOrO0, Kakas
nepBooOpa3Hasi MOJbIHTErpaJbHONU (PYHKIIMU B3SiTAa TIPU €T0
BBIYHMCIICHUH

- NPU HAXOXXJIEHUU CYMMBbl MHTETPAJIOB CIEAYyeT BBOJUTH
TOJIBKO OJTHY ITPOU3BOJIbHYIO IOCTOSIHHYIO

- Ha oTpe3ke [a, b] mpupaimieHuss Bcex MNEPBOOOPA3HBIX
¢ynkuunm f(x) coBnamaoT

- B MEpBOOOpa3Hyl0 (YHKIHIO TMOJCTABISIETCS 3HAUCHHE
BEpXHEro npenena b, 1ajgee - 3Ha4eHHe HIHKHETO Npesesia a

OIIK-2

31
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98. OIIK-2 y3

izﬁ dx

Yemy paBen ! ?

8 4
822
3773

2 1
N TR Yl
3 3

8 1
cJz-3_40
3 3

4V2-2

99. | Kakoii U3 HeCOOCTBEHHBIX MHTETPAJIOB SIBISETCS OIIK-2 v3
pacxoasmumcs?
Tax
3

[y S—

P

xee 2 iy [.:;t = D:l

&

P
L
=
P

[ Se— Y S—1

3 gt
ol T-Rle -y

§—e

100. | Inomaay KpUBOIUHEHHOW TpAIeIUK PaBeH OIIK-2 31
- HeompeAeNEHHbI HHTerpanl OT (YHKIUU BO3BEACHUS
yuclia B KBaJpaT

- ONpEACIIEHHBIM  HWHTErpall  OT  HEOTPULATEIBHON
HenpepbIBHON (QYHKIUU

- HECOOCTBEHHBIN MHTETPall OT HENPEPHIBHON (PYHKIIUU

- HeCOOCTBEHHBIM MHTErpaj OT HEOrPAHUYEHHON (YHKIIMH

101. | Touku 3xcTpemMyMa QyHKIMH JBYX IEPEMEHHBIX - 3TO: OIIK-2 31
- TOYKH, B KOTOPBIX TEPBbIE YACTHBIC NMPOU3BOIHBIE PABHBI
HYJTIO WJIK HE CYIIECTBYIOT

- TOYKH, KOTOPBIE HAXOJISATCS B BEPXHEH IMOIYIIOCKOCTH

- TOYKH, KOTOPBIE HE MOTYT OBITh H300paskeHbI rPpaUUECKH
- TOYKHU TIEPECEUEHUs] C OCSIMHU KOOPIMHAT

102. | Yro He sBISETCS MIAroM HAaXOXIEHUS dKCTpeMyMa () yHKITHH OIIK-2 31
JBYX MEPEMEHHBIX?

- HAXOXJICHHUE OPEICIIUTEIS

- IOJICTAHOBKA 3HAYEHUS KPUTUUECKOIM TOUKU B HCXOTHYIO
(GYHKIHMIO ABYX HEpEeMEHHBIX

- HAXOXKJICHHE aCUMIITOT

- pEIlIEHUE CUCTEMbI YPaBHECHUN

103. | Uto HEe OTHOCHUTCS K MOHATHUIO M HAXOXICHHUIO YCIOBHOTO OIIK-2 31
sKcTpemyma?
- MEXIy  TEepeMEHHBIMH  CYIIECTBYET  HEKOTOpas
B3aNUMOCBA3b

- CBS3b MEXKIYy IEepEeMEHHBIMU 3aJlaHa ypaBHEHUEM
- CYUICCTBYIOT OTpaHUYEHUS JUIsI KOOpPAMHAT TOYKHU

JKCTpeMyMa
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- HY’KHO HaXOJUTh KPUTUYCCKHUC TOYKU

104.

UncnoBoii psi CXOMUTCS, €CITU MPEeIT €ro YaCTUIHBIX
CYMM. ..

- KOHEYEH

- OeCKOHEUEH

- HE CYIIECTBYET

OIIK-2

31

105.

[Iponomxute HEOOXOAUMOE YCIOBUE CXOUMOCTH psia
Ecnu npesnen N-ro uneHa psaas paBeH HYJIO, TO.................
- HE00XO0AMMOE YCIIOBHE CXOJIUMOCTH BBITIOJTHEHO

- He0OXO/ITMMOE YCJIOBHE CXOAMMOCTHU HE BBHIITOJIHEHO

OIIK-2

31

106.

CyMMa 4uciIoBOro psija i[%} paBHa...

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

OIIK-2

y3

107.

[Ipu xakux 3Ha4YeHUAX P 000OIEHHBIH TAPMOHUYECKUN PsiL
© 1

Y. —— SABISAETCS CXOMAMMMCS?

n=1 N

1) p>1 2) p=1

3) p<l 4) p#l1

OIIK-2

y3

108.

Jlns nccnenoBanus CXOAMMOCTH YHUCIIOBOTO psiia

o (_1\n+1
Z(1)

n=1 N

- npusHak Ko

- npu3Hak [lanamGepa

- npu3Hak Jleitbnuia

- IPEJICIbHBINA PU3HAK CPABHEHHUSI

clielyeT IPUMEHHUTb. . .

OIIK-2

31

109.

I[J'DI HCCIICAOBAHUA CXOAUMOCTH YUCIIOBOI'O psaa

* n3+n

> —£ 5 C/ICAyeT IPUMCHHUTS. ..
n=1l N~ +2n

- npu3Hak Komm
- npusHak [lanambepa

- npusHak JleitoHuIA

- Ipe/IebHBIN MPU3HAK CPABHEHUS

OIIK-2

31

110.

0 n+1

3 &)

3HaKOYEPEAYIOIMICS Pl Y, —————
n:]_ 4n —1

- aGCOIOTHO CXOIMTCS

- YCIIOBHO CXOIUTCS

- pacxouTCs

OIIK-2

V3

111.

w N

Paguyc cXOQMMOCTH CTENEHHOTO psaa * paBeH. ..
n=0 4"

-16

-12

OIIK-2

V3
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-1

=00

112. | Eciu f(x) = x* —1, TO KO3 DULMEHT @, Pa3IOKEHUs OIIK-2 Vv3
nanHo# pynkmu B psan Teinopa mo crenensm (X —1)
paBeH...

-0,25

-1

-5

-25

113. OIIK-2 y3

Paanyc cxoauMocT CTENEHHOTO psiaa Z:anxn paseH 10.
n=1

Toraa uHTEpBAJl CXOUMOCTH UMEET BH] ...

-(-10;10)

-(5;5)

-(0;10)

114. | VkaxuTte CXOQAUINECS YUCIOBBIE PSIbI OIIK-2 V3

) Y 2.3 !
n:ln"'5 n=1 n+4

| |
3.22 4.23

“~n°+n “~n°+n

115. | Haiitu Touky MakcuMyma (yHKIUN OIIK-2 v3
y=2x3+3x% — 72X +7
- x=3

- x=5

-x=7

-x=10

116. | HeoOxoauMbIM yClIOBHEM MakcuMyMa U depeHnupyeMoil OIIK-2 y3
byukun Y=f(X) B TOUKe Xo SABISIETCS. ..

1. f'(xg)>0
2. T'(xg)=0
3. f'(xg) <0
4. '(x9)=0

117. OIIK-2 V3

3
Heonpenenennslii uHTErpan IX23X dX pasen...

118. OIIK-2 31

b
dopmyna [f(x)dx=F (X)‘ng (b) — F (a) HasbIBaeTCs
a

(bopMmyIoii. ..

- Komm-byHskoBckoro
- Herorona-JleitOuuia
- ["aycca

- Kpamepa

119. 5 2 OIIK-2 y3

OnpeneneHHbIi MHTErpajl J(3X + 2)dX paBeH...
1

-132

-100
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-96
-10

120.

HaiiTu wacTHyr0 NIpOM3BOJHYIO Z;( B Touke (2; 2) or

+3
x3 -3

bynkuun Z =

-(-1,6)
-5
-(-3)

OIIK-2 y3

121.

[
Kak HasbiBaeTcs Bbipaxenue {Z X Zy}?

- YCIIOBHBIN 3KCTPEMYM

- TpaJiueHT

- 4acTHBIN quddhepeHnnan

- IPOU3BOJIHAS 110 HAIIPABJICHUIO

OIIK-2 31

122.

JInansmu ypoBHst GyHKImn z =(X°-2y)° sABISIOTCS ...
- TIPSAMBIE

- mapaboJIbI

- DJUTUIICHI

OIIK-2 31

123.

OOmuM
y' = 2X snsercs ...
1) X*+7

2) xX*+C

3 x+C

4) X*+Cx+7

pemenueM  audepeHInanTbHOrO0  ypaBHEHUS

OIIK-2 V3

124.

Haxoxxaenne uacTHbIX pemieHudl  quddepeHInalbHbIX
YPaBHEHUH IO HAYAJIbHBIM YCJIOBHUSAM HA3bIBACTCS PELICHUE
3a1ayi. ..

- bepnymm

- Jlarpanxa

- Ko

OIIK-2 31

125.

W3 nannbix nuddepeHnnanbHbIX ypaBHEHUN ypaBHEHUSIMU
dy _y , y°

bepnymnu sBnstores... 1)
dx x x3

2) x&Y _y—yze
3) y Y e =
X

4) ﬂ—3x2+yzo

OIIK-2 31

5.3.2.2. Bonpocshl isl YCTHOIO ONpoca

Conep:xxanue

Komnerennus HJIK

MHoxecTtBa. Onepanuu HaJl MHOKECTBAMHU.

OIIK-2 31

OrpaHrueHHOCTh MHOXECTBA. TOYHAsh BEPXHSSI W HIDKHSSL
rpaHyd MHOKeCcTBa. CBOMCTBO TOYHBIX IPaHEH.

OIIK-2 31

TeopeMa 0 CYIICCTBOBAHNH TOYHBIX rpaHeﬁ.

OIIK-2 31

OTkpbITBIE, 3aMKHYTble  MHOXecTBa.  KoMIakTHOCTbH

MHOXecTBa. OToOpaxeHue.

OIIK-2 31

IlocnegoBarenbHOCTH. JIeHCTBYS HAJT HUMU.

OIIK-2 31




Crpannna 36 u3 46

6. | OrpaHuyeHHbIe U HEOTPAHWYECHHBIE IOCIIEI0BATEIBHOCTH. OIIK-2 31

7. | BeckoneuHo Mabie, OCCKOHEYHO OoJIbIIIHE OIIK-2 31
1ocae10BaTeaIbHOCTH. CBA3b MEXKy HUMH.

8. CBolicTBa 0ECKOHEYHO MaJIBIX TOCJIEI0BATEILHOCTEN. OIIK-2 31

9. Cxomguecs nociaeq0BaTeILHOCTH. OIIK-2 31

10. | Teopema O EOUHCTBEHHOCTH TMpejeiia  CXOISAIICHCS OIIK-2 31
M0CTIeI0BATEIHLHOCTH.

11. | Anrebpamueckass ~ CymMMa,  NpOU3BEJEHHE,  YacTHOE OIIK-2 31
CXOMISALIUXCS
OCJIEJOBATEILHOCTEMN.

12. | llpenenpHbIi IEpexo/1 B HEPABEHCTBAX. OIIK-2 31

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

14. | MOHOTOHHEIE TOCIENOBATEILHOCTH. OIIK-2 31

15. | Yucno e. OIIK-2 31

16. | Teopema 0 BIOXKEHHBIX TPOMEKYTKAX. OIIK-2 31

17. | lousatue ¢ynkuuu. Crocobsl 3amanusa. Knaccuduxanms OIIK-2 31
GhyHKIMIA.

18. | Ilpenen ¢yHKOME B TOYKe. [IpaBblid, JIEBBIH IpEaCIbI OIIK-2 31
byHKIIUN
(mo I'eitne u mo Komm).

19. | Ilpenen ¢ynkmuum Ha OeckoHeuHocTH (To ['eiiHe W TmO OIIK-2 31
Komm).

20. | Teopewmsl 0 ipeaenax GyHKINU. OIIK-2 31

21. | TlepBblii 3amMeyaTenBHBIN MpeIe. OIIK-2 31

22. | Bropoii 3aMeuaTeabHbIN npeaes. OIIK-2 31

23. | beckoHeuHO Manble W OECKOHEYHO OoJbImKe (QYHKIUU. OIIK-2 31
CBsI3b MEX]ly HUMHU.

24. | CpaBHenne OeckoHeuHO ManbiXx ¢yHKnud. CpaBHEHHE OIIK-2 31
OECKOHEYHO OONBIINX (QYHKIIHMA.

25. | HenpepbIBHOCTh PYHKIIUH. OIIK-2 31

26. | Touku paspeiBa (yHKIMH (IIEPBOTO poJia, BTOPOro poja, OIIK-2 31
YCTPaHUMBINA pa3phIB).

27. | Teopema 00 apudmeTHUECKUX CBOHCTBAX HEMPEPHIBHBIX OIIK-2 31
¢GbyHKUIUH.

28. | Teopema 00 yCTOWYMBOCTH 3HaKa HENPEPHIBHON (PYHKITUH. OIIK-2 31

29. | Ilepsas teopema bonbnano-Komu. OIIK-2 31

30. | Bropas Teopema bonbniano-Komm. OI1K-2 31

31. | Tounast BepXHss M TOYHAs! HIDKHSS TPaHU (QYHKITUH. OIIK-2 31

32. | Ilepsas Teopema Beiiepmpacca. OIIK-2 31

33. | Bropas teopema Beliepmrpacca. OIIK-2 31

34. | HenpepbIBHOCTB CII0KHON (DYHKIIMH. OIIK-2 31

35. | HenpepsiBHOCTH 00paTHON (yHKIIUH. OIIK-2 31

36. | Ilonarue npousBoaHO#. ['eoMeTpruUECKUl CMBICIL. OIIK-2 31

37. | Tlonsarue nudpdepeHunpyeMocT QyHKIHH. OIIK-2 31

38. | Teopema o cBsa3u nuddepeHIUpyeMocTd (QYHKIUH U OIIK-2 31
CYIIECTBOBAHHUEM IPOU3BOJHOM.

39. | CBs3p HeNpepBHIBHOCTU U AU (HEpEeHIIMPYEMOCTH. OIIK-2 31

40. | duddepenuuman  ¢yakuuu. ['eomeTpuueckuit  cMbICH OIIK-2 31
nuddepenmmana.

41. | duddepeHuurpoBaHre CyMMBbI, Pa3HOCTH, MPOU3BEIEHUS U OIIK-2 31

YaCTHOT'O
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JBYX QyHKIH.

43. | Teopema o Npou3BOAHON 0OpAaTHON PYHKITHH. OIIK-2 31
45. | JInddepennmpoBanue cl0KHONW QYHKINH. OIIK-2 31
47. | Ilpon3BoJHbIE BBICIINX MOPSIAKOB. OIIK-2 31
48. | JnddepeHnmanbl BEICIINX TOPSIKOB. OIIK-2 31
49. | Bospactanue u yObIBaHHE (PYHKIIMHM B TOUYKE (OTpeaeTcHHE OIIK-2 31
U TEOpeMa).
50. | Ilonartue nokanbHOro 3KcTpemMyMa ¢pyHkuuu. Heobxonumoe OIIK-2 31
YCIIOBHE JIOKAJTBHOTO SKCTPEMYMA..
51. | Teopema Poss. OIIK-2 31
52. | Teopema Jlarpanxa. OIIK-2 31
53. | Teopema Kommu. OIIK-2 31
54. | YcioBust MOHOTOHHOCTH (DYHKIIMY HA MHTEpBaJe. OIIK-2 31
55. | ®opmymna Teitnopa. OIIK-2 31
56. | ®opmyna MakiiopeHa. OIIK-2 31
57. | IlepBoe qOCTaTOYHOE YCIOBHE IKCTPEMYyMa. OIIK-2 31
58. | Bropoe mocraTo4HOe yCIIOBHE IKCTpEMyMa. OIIK-2 31
59. | Dkctpemym ¢ynkumu He auddepeHnHpyemMoil B JaHHOU OIIK-2 31
TOYKE.
60. | HampaBrneHue BBITYKJIOCTH M TOYKH Tiepernba rpaduka OIIK-2 31
byHKIIIH
61. | HeoOxomumoe yclIOBHE TOUKH Ieperuoa. OIIK-2 31
62. | JloctaToyHOE yClIOBHE TOUYKH Ieperuoa. OIIK-2 31
63. | ACUMITOTHI rpaduxa byHKIUN (BepTuKabpHa, OIIK-2 31
TOpPU30HTAJIbHAs!, HAKJIOHHAs!)
64. | IIpasuno Jlonurans. PackpeiTue Heonpenenennoctu O, © | OIIK-2 31
0 «©
65. | [lonsTHe nepBooOpa3Hoil. OCHOBHBIE CBOMCTBA.(JIeMMa, OIIK-2 31
TeopemMa).
66. | [loHsTHE HEOIPEIEIEHHOTO HHTETpaIa. OIIK-2 31
67. | MeTtoa 3aMeHBI IEPEMEHHOM. OIIK-2 31
68. | MeTox MHTETPUPOBAHHUS TTO YACTSIM. OIIK-2 31
69. | OCHOBHBIE THUITBI HHTETPAJIOB OEPYLIUXCS 1O YACTSIM. OIIK-2 31
70. | Teopema o mpeacTaBICHUH PAMOHAIBHONW (QYHKIIMHM B BHUJE OIIK-2 31
CyMMBI DJIEMEHTApHBIX JApo0ell C HeompeaeIcHHBIMA
KO3 pHULIHEHTAMHU.
71. | Meron HeomnpeaeneHHbIX KO3 PHUIIUEHTOB. OIIK-2 31
72. | OCHOBHBIE THUITBI HHTETPAJIOB OT PALIMOHAIBHBIX (DYHKIUH. OIIK-2 31
73. | IlonsiTHe MHTETpaIbHON CyMMBI. [ eOMeTpHYeCKUiA CMBICIT OIIK-2 31
74. | TlonsiThe onpeeIeHHOT0 HHTeTpaa. OIIK-2 31
75. | OCHOBHBIE CBOICTBA OMPE/ICICHHOTO HHTETpaJa. OI1K-2 31
76. | MaTerpain ¢ nepeMEeHHBIM BEPXHUM TMPEIEIIOM. OI1K-2 31
77. | ®opmyna Herorona-JleitOnuia. OIIK-2 31
78. | 3ameHa nepeMeHHBIX B OIIPEICIICHHOM WHTETpalle. OIIK-2 31
79. | ®opMyna WHTETPUPOBAHUS IO YacCTIM B ONPEICICHHOM OIIK-2 31
WHTETpaJe.
80. | [IpubnmkeHHOE BBIYUCIICHHUE OIPEACIICHHOTO0 WHTETpaia OIIK-2 31
[TpubnmxeHHOE BBIYUCIIEHUE ONPEAEICHHOTO MHTEerpasia
81. | HecoOcTBeHHBIE HHTETPAIIBI ¢ OECKOHEUHBIMU TPEICTaMH. OIIK-2 31
82. | HecoOcTBeHHBIE HHTETPANIBI OT HEOTPAHUYEHHBIX () YHKITHIA. OIIK-2 31
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83. | Merpuueckue, IUHEWHbIE, HOPMHPOBAHHBIE, EBKJIHMIOBBI OIIK-2 31
MIPOCTPAHCTBA.
84. | Ilonstne ¢ynkuuu N nepemenHbix. [Ipenen ¢yHkuum n OIIK-2 31
NIepEMEHHBIX.
85. | HenpepbiBHOCTD (hYHKIIMU N TIEPEMEHHBIX. OIIK-2 31
86. | HenpepbIBHOCTD CIOXHOU ()YHKITUH. OIIK-2 31
87. | YactHbple mpou3BOAHBIC (DYHKIMH N TEPEMEHHBIX. OIIK-2 31
88. | duddepenmmpyemMocTs QyHKIIMH N MEepEeMEHHBIX. OIIK-2 31
89. | Auddepenunan GpyHkuus N nepeMeHHbIX. OIIK-2 31
90. | dIuddepenunpoBanue caoxKHON QyHKIHH. OIIK-2 31
91. | [IpomsBoaHas Mo HampaBieHUIO. [ pajueHT. OIIK-2 31
92. | YacTHble MPOU3BOIHBIE BHICIIMX HOPSIKOB PYHKIIMU N OIIK-2 31
NIEpEMEHHBIX.
93. | Auddepenunan Broporo nopsiaka (HyHKIHUU N IEpEMEHHBIX. OIIK-2 31
94. | KBagparnunas ¢popma. Kpurepuii CunbBectpa. OIIK-2 31
95. | locTaTouHble YCIOBUS JIOKAILHOTO AKCTpEMyMa (QYHKITUH N OIIK-2 31
NIEPEMEHHBIX.
96. | HesiBHble pyHKIMH. OIIK-2 31
97. | YcInOBHBIN 3KCTPEMYM. OI1K-2 31
98. | Meron mHOXHTeNel Jlarpamxa. OIIK-2 31
99. | OmpexeneHre YUCIOBOTO Psijia, YACTUYHON CYMMBEI, OIIK-2 31
CXOJISIIIErocs psja.
100. | CpoiicTBa CXOMSIIMXCS YUCTOBBIX PSJIOB. OIIK-2 31
101. | Heo6xoaumMoe ycinoBHe CXOAUMOCTH YUCIOBOTO PSJIA. OIIK-2 31
CX0aMMOCTh TAPMOHUYECKOTO psijia.
102. | HeoOXxoaumoe 1 JTIOCTaTOYHOE YCIOBHE CXOUMOCTH Psijia € OIIK-2 31
HEOTPULIATEIbHBIMU YJICHAMHU.
103. | [Ipu3Hak cpaBHEHUSI. OIIK-2 31
104. | IIpusnak [lanambepa. OIIK-2 31
105. | UnTerpanpubiii npusHak Komm. OIIK-2 31
106. | 3nakouepenyromuiics psia. [TpusHak JleiiOHuma. OI1K-2 31
107. | 3HakonepeMeHHbIE PSABI, UX CXOIMMOCTb. OIIK-2 31
108. | CrenieHHBIC PSJIBL. OI1K-2 31
109. | Teopema AbGes. OIIK-2 31
110. | Teopema 00 HHTEpBaJIE CXOAUMOCTH CTCTICHHOTO Ps/Ia. OIIK-2 31
111. | Teopema o paguyce CXOAMMOCTH CTEIIEHHOTO psija. OIIK-2 31
112. | Onpenenenne auddepeHINaTFHOTO YpaBHEHHUS TEPBOTO OIIK-2 31
nopsiaka. Pemenne ypaBHeHus. 3amada Komm. OOmiee u
YJaCTHOE PELICHNUE YPaBHEHHUSL.
113. | YpaBHeHUs ¢ pa3nesIOIUMUCS IEPEMEHHBIMH. OIIK-2 31
114. | Jlunelinple ypaBHEHHUSI. OIIK-2 31
115. | YpaBHeHnus B noaHbIX quddepeHnmanax. OIIK-2 31
116. | AuddepeHnmanbaple  ypaBHEHUS ~ BTOPOTO  TOpSAKA OIIK-2 31
(OCHOBHBIE TIOHSTHUS, YPAaBHEHHS TOMYCKAIOUINE TOHNKEHHS
TOPSI/IKA).
117. | Jluneiinple  nud¢epeHnranbaple  ypaBHEHHS ~ BTOPOTO OIIK-2 31
HOopsIIKa
118. | Jluneiinble  nud¢epeHranbHble  YpaBHEHHS  BTOPOIO OIIK-2 31
MOPSAJIKA C OCTOSTHHBIMU KO3 PUIIMEHTaAMU
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5.3.2.3. 3agauu A1 NPOBePKHU YMEHHUIl M HABBIKOB

Ne Conepxxkanue Komnerennust | UK
3
L Haiitu npousBoanyto pynkuuu Y = 205" (4x) OIIK-2 H3
HccnenoBaTh GyHKIIUIO ¥ IOCTPOUTH rpaduKH.
2. x> — OITK-2 H3
X° -3
Brerunciuts HEOIpeIeTICHHBIN
3, Ix2—2ﬁ+x—1d OIIK-2 H3
HHTETpal X
3/X2
dx
4. | BeluuciuTh HEONpe e ICHHbII HHTErpal J-—3 OIIK-2 H3
(2+5x)
5 Haiitn mmonmaas KpUBOJMHEWMHON Tparneiuu, OrpaHuYE€HHOU OLK-2 H3
JJAHHBIMH JIHHAAMA X Lx=4xy=4
Haiitu oOmee pemenne auddepeHnnanbHOro ypaBHEHUS
6. Xy s X OI1K-2 H3
1+e?)yy'=e";
7 Haiitu oOmiee pemenue auddepeHInanbHOr0 ypaBHEHHS OIIK-2 03
2xyy' = y2 —4x?;
Haiitn oOmiee pemenue nuddepeHnaibHOr0 ypaBHEHUS H
8. | COOTBETCTBYIOILIEE YACTHOE PEILLIEHUE: OIIK-2 H3
y+2xy=-2x>, y)=el;
Haiitu oOmee pemenue auddepeHnnanrbHOro ypaBHEHUS
9. " ! Ii . (1)(1) P P OIIK-2 H3
y"+8y + 25y =0;
Haiitn oOmiee pemenue auddepeHInansHOr0 ypaBHEHHS
10. | T TS OTIK-2 H3
11 Haiitu o61mee pemenue nuddepeHnanrsHOro ypaBHeHUs OIIK- H3
y"+4y =3sin2x. )
JI1st KaXIoro psiaa BBIIACATH NIEPBBIE 5 YIEHOB Pa3JIOKEHUS.
Haiitu nipesien obmiero wiena psaa @, . Caenars BBIBOI.
+N
n=1n° -3
HccnenoBath psiabl Ha CXOAMMOCTb, MPUMEHSSI MpPHU3HAKU
CpaBHEHMs. VYKa3zaTb OO wieH paga, ¢ KOTOPHIM
CPaBHUBAETCS JIAHHBIN Psd. ) n
n=15 +1
HccnenoBaTh psiabl Ha CXOAMMOCTb, NPUMEHSS NPU3HAKU
JHanam6epa u Kommn.
14. OIIK-2 H3

; (ntll)!
n=l 5
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5.3.2.4. Ilepeuyens Tem pedepaToB, KOHTPOJIBHBIX, paCYeTHO-TpauIeckux pador

Ne Conep:xxanue Komnerennusa | UK
1. | Haittu nuddepenman byHKIIUN
y Xy 2 3 OHK-Z H3
u=x’+2% +cos*(x°z)
2. | Haiitu muddepeHman BTOpPOTO HopsiJIKa
3,,2 : OIIK-2 H3
U=Xy° +sIinx+5cosy
3. | Haittu  nuddepennuan  mepBoro  mopsiaka — (QyHKIUH
- H3
f(x,y,2)=z—xy+ Y b rouce M(1, 0, 1) OTK-2
ZX
4. 0z o1 o 2
Hatittu —, — g yakumun Z = 2xy + X2 , TIe
ou  ov OIK-2 H3
2
x=2" +cosv, y=ctgu + 2"
5 0z 0z
Haittnu — , — , ecmu ZX = tg(xy*z)° OIIK-2 H3
oX oYy
6. | Haitru oxe = x> 5 1 OIlIK-2 H3
tpemym dynkmmn Z = X~ + 8y — 6XYy +
7. | Haiitu oskcrpemym ¢ynkmmn Z =X+ Y 1npu ycioBun
111 onk2 | M
x? y* 2

5.3.2.5. Bonpocsl 1151 KOHTPOJIbHOI (pacyeTHO-Tpaduyeckoii) padoThl
«He npenycmoTpeHbI»

5.4. CucreMa olleHUBAHHUA JOCTHKEHHUS KOMIIETEHIINH

5.4.1. OneHka XOCTHKEHHS KOMIIETCHIMI B X0 POMEKYTOYHOM aTTeCTaluu

OIIK-2

WNuaukaTtopsl JOCTUKEHHS] KOMIIETEHIIUN
OIIK-2

Howmepa Bonpocos u 3a1au

Kon

Coneprxanue

BOIIPOCHI K
AK3aMEHY

3aJa4u K
IK3aMeHy

31

OCHOBHBIE OPUHIUIBI U HMHCTPYMEHTHI
MaTeMaTUYECKOro aHaau3a g cobopa U
00pabOTKM JaHHBIX MPH PEIICHUH TOCTABICHHBIX
SKOHOMUYECKHX 3aJ1a4

1-38

V3

MPUMEHSATh METO/Ibl MATEMATHYECKOr0 aHAJIN3a U
MOJIeTMPOBaHUS JJIs1 cOopa n 00pabOTKU JaHHBIX 1-38
NIPU PEIICHUH TTOCTABICHHBIX 3KOHOMHYECKHX

H3

BJIaACCT HaBbIKaMH ONPCACIICHUA U OUCHHUBAHUA
IMPAKTUYCCKOro IMPHUMCEHCHUA peIHeHI/Iﬁ 3aaad
MAaT€MaTU4YCCKOIro aHajJu3a A1 peHICHUA
IIOCTAaBJICHHBIX DKOHOMHNYCCKHX 3a1a4

1-24
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5.4.2. OneHKa 10CTHKEHHsI KOMIIETEeHIHIi B X0/1e TeKYIIero KOHTPOJIs

OIIK-2
I/IHI[I/IKaTOpLI JOCTHXKCHHA HOMCpa BOTIPOCOB 1 337124
komrmerenmu OITK-2
3a/1a49u
BOIIPOCHI JJIA
Kon Conepxanue BOIIPOCHI TECTOB YCTHOTO | MPOBEPKHU
ompoca | yMEHHH U
HAaBBIKOB
OCHOBHBIE  MPHUHIMIIBI |
HHCTPYMCHTBI 1,5,6,8-16,18,19,21,22,24,
MaTeMaTU4YeCKOro  aHamusa | 26-28,30-33,35-38,45,46,48,49,55-
31 | ans cbopa u 0OpaboOTKH 63,67,70-80, 82,83,85-90,93- 1-118
JAHHBIX  [PH  PELICHUH 97,100-105,108-
MOCTaBJICHHBIX 109,118,121,122,124,125
HSKOHOMUYECKHUX 3a7a4
MPUMECHSITh METO/IbI
MaTEeMaTHYECKOr0 aHalau3a U 2-8,17,20,23,25,29,
V3 | MmonenupoBaHus A cOopa u 34, 39-44,47-54, 64-
o0OpaboTku  jmaHHBIX mpu | 66,68,69,81,84,91,92,98,99,106,107,
peneHnn TIOCTaBJIEHHBIX 110-117,119-120,123
YKOHOMHYCCKUX
BJa/ieeT HaBBIKAMHU
OTIpE/ICIICHUS] U OIICHUBAHMS
MPAKTUYECKOT0 MPUMEHEHUS
H3 | pemenuit 3a7a4 1-14
MaTEeMaTHYeCKOro  aHajau3a
JUTSL PEIICHHsI TTOCTABICHHBIX
HSKOHOMUYECKHUX 3a7a4

6. YueOHO-MeTOAMYecKOe U MH(POPMAIITUOHHOE o0ecriedeHHue TUCUMIIMHBI

6.1. PexoMengyemas Jureparypa

KoanuectBO

Tun
peKoMeHaanui

IlepeyeHb U peKBU3UTHI JIUTEPATYPHI
(aBTOp, HA3BaAHUE, 0]l U MECTO U3TIAHUA)

JIK3. B
onoJIMOTEKE

1

2

3

YyeOuble
U3IAHUS

Bobpux I'. M. Beiciast MaTemaTuka 11t 5KOHOMUCTOB: COOPHUK
3a7a4 [ANMEeKTpOHHBIN pecypc|: Yuebnoe mocobue / I'. W.
Bo6puk, P. K. I'punueBuutoc; Poccuiickuii SKOHOMHYECKUIA
yauBepcuteT uM. ['.B. [lnexanoBa - Mocksa: OOO "HayuHo-
uznarensckuii neHtp UHOPA-M", 2019 - 539 c. [DU] [OBC
3uanmym]| URL: https://znanium.com/read?id=327813

Byxosenr A. I'. Maremaruueckuii aHanu3: y4eOHOe mMmocoOue
JUIsL CTY/IEHTOB, OOy4aloUIMXcs 10 HaNpaBJIEHUIO MOJATOTOBKU
38.03.01 (080100.62) - "Okxonomuka" / A. I'. Byxosen, U. B.
I'punnena, 0. B. Hekpacos; Boponexckuii rocyaapcTBEHHBIH
arpapHbli  yHuBepcuTeT -  BopoHex:  BopoHexckuit

95



https://znanium.com/read?id=327813
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Tun
peKoMeHaauum

IlepeyeHb U peKBU3UTHI JUTEPATYPbI
(aBTOpP, HA3BaHME, TOJI H© MECTO U3IAHMS)

KoauuecTtBo
JK3. B
onoJIuOTEKE

1

2

3

rocy/lapCTBEHHBIN arpapHblii yHuBepcuteT, 2015 - 185 c. [LIUT
12388] [ITT] URL:
http://catalog.vsau.ru/elib/books/b105644.pdf

Briciiass  matemaTHka 11 9KOHOMMCTOB: Y4YeOHUK IS
CTYJCHTOB  BY30B, OOYyYalOmUXCA IO SKOHOMHUYECKHM
crenpansHocTsM / [H. 1. Kpemep [u nap.]; mox pen. H. III.
Kpewmepa - M.: FOnutn, 2010 - 480 c.

151

Zaiiie M. A. Bricmias matemaTuka: y9eOHHK IS CTYACHTOB
CeJIbCKOXO03sHCTBeHHBIX By30B / M. A. 3aiimeB - Mocksa:
Hpoda, 2005 - 399 ¢

322

Kpacc M. C. MaremaTuka 111 5KOHOMUYECKOI0 OakajaBpuaTa
[@nextponnsii pecypc]: Yuebnuk / M. C. Kpacc, b. Il
UynpeiHoB; 1I0BOKCKHMM TOCYHApCTBEHHBIM  YHUBEPCUTET
TEeJICKOMMYHUKaMii ©u wuHpopMmatukd - MockBa: OOO
"Hayuno-uznarensckuit nentp MHOPA-M", 2020 - 472 c.
[OU] [OBC 3HaHUYM | URL:
https://znanium.com/read?id=356226

[Hepune B. I'. Marematudeckuii aHanu3 [3JI€KTPOHHBIN
pecypc]: Yuebnoe nocobue / B. I'. Illepmnes - Mocksa: OOO
"Hayuno-uznarensckuit nieatp MHOPA-M", 2019 - 288 c.
[2U] [DBC 3HaHUYM | URL:
https://znanium.com/read?id=354809

[MlepmueB B. I'. MatemaTtnueckuii aHanu3: cOOpHUK 3adad C
pelIeHusIMH [ANIeKTPOHHBIN pecypc]: YuebHoe nocobue / B. T'.
[epmreB - Mocksa: OOO "Hay4HO-M31aTENbCKUIM LIEHTP
NH®PA-M", 2018 - 164 c. [OU] [OBC 3nammym] URL:
https://znanium.com/read?id=309284

Mertonnueckue
U3IaHUS

Marematuueckuit aHaIu3 [DmexTpoHHBII pecypcl:
METOJUYECKUE YKa3aHWs WM WHIUMBUIYaJbHbIE 3aJaHus IO
aUcUUIinHe MareMaTudecKuil aHanu3 [ 00y4aromuxcs
HanpaBinenuss  38.03.01 Oxonomuka /  BopoHexckuit
rocy/lapCTBEHHbI arpapHblii yHuBepcuteT; [cocT.: A. T.
byxosen, JI. A. Ilumxuna] - Boponex: Boponexckuii
rocynapcTBeHHbI arpapubiii yauBepcurer, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164751.pdf

[lepunonnueckue
W3IaHUA

BectHuk  BOpOHEXKCKOro  TOCyJapCTBEHHOI'O  arpapHOro
YHUBEPCUTETA: TEOPETHYECKUH U  HAyYHO-IIPAKTHYECKHUU
xypHai / Boponex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

DKOHOMHUKA U MaTeMaTHYECKUE METO/IbI: )KYpHal / yUpeIuTeb:
AKaIeMUYEeCKU Hay4YHO-U3/IaTEeNIbCKUM, MPOU3BOJICTBEHHO-
HoJaurpauueckuii ¥ KHUTOPAaCHPOCTPAHUTENBCKUN  LIEHTP
Poccuiickoii akanemun Hayk "W3natensctBo Hayka " - Mocksa:
Hayxka, 1965-



http://catalog.vsau.ru/elib/books/b105644.pdf
https://znanium.com/read?id=356226
https://znanium.com/read?id=354809
https://znanium.com/read?id=309284
http://catalog.vsau.ru/elib/metod/m164751.pdf
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6.2. Pecypcel cetu UHTEpHET

6.2.1. DjeKTpOHHBbIE OMOJIMOTEYHbIE CHCTEMBI

Ne Hassanue Pa3smemnienne
1 | Jlans https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | IOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | DnekrponHas oubmmnoreka B[ AY http://library.vsau.ru/
6.2.2. Ilpodeccnonanbubie 0a3bl JAHHBIX U MHGOPMAIIHOHHBIE CHCTEMBI
Ne Ha3Banue Pasmemenne
1 |CmpaBouHas npaBoBasi cuctema ['apaHat http://ivo.garant.ru
2 |CnpaBoynas npaBoBas cucrema KoncynbranT [Tmroc | http://www.consultant.ru/
https://Texakcnepr.caiit/sistema-
3 |[Ipodeccronansubie cripaBoyHbIe cucTeMbl «Komekey kodeks
6.2.3. CaiiTsl 1 ”HGOPMALHOHHBbIE MOPTAJbI
Ne Hassanue Pa3smenienne
1 | OGpa3zoBaTenbHbIE pECYpChl IO MaTEMAaTHKE www.math.ru
2 WuTepuer 61{6J‘II/IOTeKa nomnyssipHo  usuko- http://ilib.mccme.ru/
MaTeMaTHYECKON JIUTEepaTypbl
calT o0  paszmene  BbICIIEH  MaTeMaTHKd  — .
3 MAaTEMATUYECKUN aHAJIN3. http://procmem. ru/
4 «Pe3onbBeHTa» https://www.resolventa.ru/
yueOHbIE MATEPUAIIbI. index.php/lineinaya-algebra -

7. MaTepuaJIbHO-TeXHHUYECKOE H MPOrpaMMHoOe ofecnevyeHue JUCIUNINHBI

7.1. ITomenmieHus aJ19 BeeHUs 06pa30BaTeJleOF0 nmpomecca u oﬁopyglonanne

HaumeHnoBaHue noMenieHuii 1j1s NpoBeeHNUs BCeX BH/10B
Y4eOHOH 1esiTeJIbHOCTH, IIPeyCMOTPEHHOH Y4eOHbIM
IUIAHOM, B TOM YHCJIe OMEeIeHUsI AJIsl CAMOCTOSITeIbHOMI
padoThl, ¢ YKa3aHHEM MepeYHsi OCHOBHOI0 000PYy/10BaAHUS,
y4eOHO-HaIJIsIAHBIX I0CO0OMI U MCIO0JIb3yeMOro
NMPOrpaMMHOI0 odecredeHust

Ajxpec (MecTOIOJIOKEHHE)
MOMeLeHHI /ISl TPOBeieHUsl
BCeX BUAOB y4eOHOi
AesATeTbHOCTH,
NpeayCMOTPEeHHOI y4eOHbIM
TJIAHOM

VYueOHas ayauTopHst Uil IPOBEACHUS 3aHATHH JICKIIMOHHOTO
TUMA: KOMIUIEKT Yy4eOHOM MmeOenu, J1eMOHCTPalMOHHOE
obopynoBaHue, yd4eOHO-HATJIAIHBIE TOCOOMSI B BHJE
npe3eHTanuii, nporpamMmmHoe obecreuenue: MS Windows,

MS Office

394087, Boponexckasi 001acTh,
r. Boponex, yn. Muuypuna, a.1



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://ivo.garant.ru/
http://www.consultant.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
https://www.resolventa.ru/
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VYyeOHass ayautopus i HPOBEACHUSA NPAKTUYECKUX
3aHITHHA,  TEKYIIEro  KOHTPOIS W TIPOMEXKYTOYHOU
aTTECTAIlMU: KOMIUIEKT y4eOHON MeOeH, IeMOHCTPAIlMOHHOE
obopymoBaHne ®W  ydeOHO-HATMsAgHBIE  TOCOOHMS B
AJIEKTPOHHOM ~ BHUJIC, KOMIIBIOTEPEI C  BO3MOKHOCTBIO
noakiaoueHus K HWHTepHeT u noctynom B OUNOC;
nporpamMmMHoe obecrniedenue: MS Windows, MS Office ,
DrWeb ES, 7-Zip, MediaPlayer Classic, Sunexc Bpaysep /
Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice,
AST Test, BPWin

394087, BopoHnexckasi 001acTh,
r. Boponex, yn. Muuypuna, a.1

VYuebHast ayauTopus S8 OPOBENEHHMsS IMPAKTHUYECKUX
3aHITUHA, WHAMBUIYAJIbHBIX M TPYNIOBBIX KOHCYJIbTALlUM:
KOMIUIEKT y4eOHOI MeOesn, KOMIIBIOTEPhI C BO3MOKHOCTBIO
nonkmroueHus: Kk "MHTepHEeT" M obecrieueHHMeM JOCTyma B
OUOC; mnporpammuoe obecneuenue: MS Windows, MS
Office, DrWeb ES, 7-Zip, MediaPlayer Classic, funexc
Bpayzep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, BPWin

394087, Boponexckast 001acTh,
r. Boponex, yin. Muuypusa, 1.1

[lomemenne ans  XpaHeHMs U NPO(UIAKTHYECKOTO
obcimy>kxuBaHusi y4eOHOTO O00OpymOBaHMs: MeOenb s
XpaHeHHs U OOCHy)XHBaHUS y4eOHOro o00OpyIOBaHHUSA,

394087, BopoHexckas 00J1acTh,
r. Boponex, yi. MwuuypuHa,

CIIeIUATTN3UPOBAHHOE obopynoBaHue IUIA pemonTa | 1.1, a.: 117,118, 380, 351
KOMITBIOTEPOB
[Momenienne UIs  CaMOCTOSITENILHOW pabOTHI:  KOMIUIEKT

e a p 394087, BopoHesxckas 001acTh,
yueOHOU  melenu, KOMIIBIOTEPHl € BO3MOXHOCTBIO

noakmoueHuss Kk "HMHTepHeT" M obecrmeueHHMEM JOCTyma B
OUOC; mnporpammuoe obecreuerne: MS Windows, MS
Office , DrWeb ES, 7-Zip, MediaPlayer Classic, Sumekc
Bbpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, BPWin

r. Boponex, yin. Muuypuna,
n.l,a.: 113,115, 116, 119, 120,
122, 122a, 126, 219 (c 16.00 o
20.00), ynTanbHBIN 3211
oubmuoreka BI'AY.

7.2. llporpamMHoOe obecrnieyeHue

7.2.1. IlporpamMHoe ob0ecnieyeHre 001Eero HA3HAYECHUS

Ne Hazsanue Pa3smenienne

1 8gepaHI/IOHHLIe cuctemsl MS Windows /Linux /Pen MK B nokaisHoii cetn BEAY
[Makets! oducHbIx npunoxennit MS Office / .

2 OpenOffice/LibreOffice K B noxambuoit cern BIAY

[Tporpammel 11 mpocmoTtpa ¢aitnoB Adobe Reader /

3 DjVu Reader 1K B nokanbHo# cetn BITAY
4 Bp_ay3ep1,1 Annexc bpaysep / Mozilla Firefox / K B tokamsHoi cetn BTAY
Microsoft Edge
5 | AatuBupycHas nporpamma DrWeb ES I1K B nokasbHOI cetu BTAY
6 | [Iporpamma-apxusarop 7-Zip I1K B nokanbHoM cetn BIAY
7 | Mynsrumenua npourpeiBarens MediaPlayer Classic I1K B nokanbHOl cetu BTAY
8 | Imardopma onnaitH-o0y4deHus elearning server I1K B nokanbHoOM cetn BIAY
9 | Cuctema xommbproTepHoro tectupoBanus AST Test IIK B nokanbHoO# cetn BI'AY
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7.2.2. CiennajJin3MpoBaHHOE IPOrpaMMHOe o0ecrneyeHne

Ne Hazsanue Pa3smemienne
1 Monyne perieHus ONTUMHU3ALMOHHBIX 3amad  Open
Solver I1K B nokasieHO# cetn BITAY
5 Ob6naynas mnporpamma s ynpasieHus npoektamu | [IK, aya. 20 (K2), aya. 104,
Trello 321 (K3)
3 | IMaker craTrcTHYECKOI 00paOOTKM MaHHBIX Statistica I1K B nokasibHO# cetn BITAY
4 [T ans peumieHus: 3aga4 TEXHUYECKUX BBIYMCICHUN I1K na xadenpe
Matlab 6.1/SciLab DJIEKTPOTEXHUKHU
5 | Cucrema kommnbsrtoTepHo# anre6pst Mathcad I1K B nokanbHOM cetn BIAY
6 | Cuctema KoMIIblOTepHOU anredpsl Maxima [MK ayn. 116, 120 (K1)

8. MeskaucuMIIMHAPHbIE CBA3H

Jlucuurvza, ¢ KOTOpoi

Kadenpa, va koTopoit

[Tonmuck 3aBemyromero

HE0OX0/IMMO COTJIacOBaHHE NPEnoIaeTCsl AUCIUILTNHA Kagenpoii
OKOHOMHMUYECKOTO  aHAJIN3a, JIyOkxoB B.A.
b1.0.13 Jluneiinas anrebpa | CTATUCTHKH W MPHUKIATHON
MaTEeMaTHKH
b1.0.17. Teopus OKOHOMHMUYECKOTO  aHaJu3a, JIyokoB B.A.
BEPOSITHOCTEH 1 CTaTUCTUKA W  TPUKIAJHON
MaTeMaTHYecKast MaTeMaTHKH
CTaTUCTHKA
DKOHOMMYECKOTO aHalm3a, JIyokoB B.A.

b1.0.21 DxonomeTpuka

CTaTUCTUKHN U HpI/IK.]'IalIHOI\/’I
MaT€MaTHuKu
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JIMCT neproan4ecKuX MpPoBepoK padoyeil MporpaMmbl

H I/IH(i)OpMaIII/Iﬂ 0 BHECCHHBIX UBMCHCHUAX

[ToTpebHOCTH
JI0IKHOCTHOE JHLIO, B KOPPEKTUPOBKE
IIPOBOAMBILIEE YKa3aHUEM WNudopmanus o BHECEHHBIX
nposepky: ©.1.0., Hlara COOTBETCTBYIOIIUX U3MEHEHUAX
TOJDKHOCTD pasnuenoB paboueit
ITPOrpaMMbI
Nmeetcs CKOppEKTHPOBAHBI 00BEM
m 3,3.1,3.2 JacoB 110 BHJaM KOHTaKTHOM
n.42,m0.43 paboThI, CAMOCTOSTENILHOM
VL.0. 3aBeYIOMEro Noll or m 7.1, m 7.2. paboTHI, UI3MEHEH Opay3ep,
kadeapoii, mpog. 20.06.2022 YTOTHEHO TPOTPaMMHOT
JLA. 3anoposkiiesa r Paboyas mporpamma obecrieueHme
aKTyaJu3MpOBaHA Ha
2022-2023 yueOHbIii
roj
3aBeayronui IIpotokon | PaGouas mporpamma
kadenpoit Ne 11 ot aKTyaJIM3UpOBaHa HA
3anopoxuesa JIA. 19.06.2023 | 2023-2024 yueOHbIi
r. roj
3aBeqyronmii IIpotokon | PabGouas mporpamma
kadeapoi Ne 11 ot aKTyaJlu3upOBaHa HA
3anopoxuesa JLA. 21.05.2024 | 2024-2025 yuebHblii
r. roj
H.o. 3aBenyromero [Iporokon | Pabouas mporpamma
kadenpoii [lannna E.b. Nel2 ot aKTyaJlu3upOBaHa HA
26.05.2025 | 2025-2026 yuebHbIit

T.

roJ
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