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PabGouast mporpamma pa3paboTana B cOOTBeTCTBUH ¢ DeneparbHBIM T'OCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHAAPTOM BBICIIEr0 00pa30BaHMs MO HampasieHuio moaroroBku 38.03.01.
DOKOHOMHKA, YTBEpXIEHHBbIM IIpMKa3oM MuHHCTEpCTBAa HAyKW M BBICIIETO OOpa30BaHUS
Poccuiickoit ®eneparuu Ne 954 ot 12.08.2020 r.

Pabouass mporpamma yTBepKIieHAa Ha 3acelaHuu Kadeapbl SKOHOMHUYECKOrO aHaIH3a,
CTATUCTUKH W MPUKIIATHON MaTeMaTuKH (MpoTokoi Ne 9 ot 15.04.2024 1.)

74
3aBenyrommii kageapoi J% JILA. 3anopo:xueBa

Pabouas mnporpamma pEeKOMEHJIOBaHa K HCIOJNb30BaHUIO B Yy4eOHOM IIpolecce
METOAMYECKON KOMHCCUEH SKoHOMUYecKoro (akynbrera (mpoTokos Ne 9 ot 21.05.2024 1.).

IIpencenaresib METOAUYECKONH KOMUCCHH JI.B. bpsinueBa

Peunensent padoueii mporpammbi: HadanbHUK MUODHC Poccum Nel7 mo Boponexckoit
00J1aCTH, COBETHUK I'OCY/IapCTBEHHON IpaxkIaHCKoN cinyx0bl Poccuiickoit ®@eneparuu 1 kimacca
Boponosa Osnbra BsiueciiaBoBHa.
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1. O0mas XapaKTepUCTUKA TUCHUILINHBI
1.1. Heapb aucuMnaMHbI

Heabio n3ydeHus TUCHUIUINHBL SBIsieTCS (OPMHUPOBAHKE y OOYYAIOIIUXCS YCTOWYMBBIX
3HAHUU W HABBIKOB MO NMPUMEHEHHIO MAaTEeMAaTUYECKOTO aHalli3a K PELICHUI0 TEOPETHYECKUX U
NPAaKTUYECKUX 3a7ay HKOHOMHYECKOTO COJEpXKaHHs, a Takke (OPMHPOBAHHUE CHCTEMHOTO
MBILUICHHUS] MyTEeM JEeTalbHOTO aHalIu3a MOJIXOJO0B K MaTeMaTHYEeCKOMY MOJIECIMPOBAHUIO U
CPaBHHUTEIHHOTO aHATN3a KOHKPETHBIX SKOHOMHUYECKUX 3a/1a4.

1.2. 3agauy JUCHUIIMHEI

3agauu yueOHOU JUCIUILTAHBL:

— oBiajeHHe 0a30BBIMH pa3[eiaMd MaTeMaTHYeCKOIro aHaln3a, HEOOXOJUMBbIMU MAJis
aHaJIM3a U MOJICTTUPOBAHUS IKOHOMUYECKHUX 3a]1a4;

—  ONpeAeNieHHE U ynopsodeHue HeoO0xoauMoro oobema nHGOpMAIUy IIPH TTOCTAHOBKE,
peanu3anui U 0O0pabOTKE WTOTOBBIX PE3YJIHTATOB MAaTEMaTHUECKOW MOJENU SKOHOMUYECKOMH
3a]a4u;

— (dopMupOBaHHE TMPAKTUYECKHX HABBIKOB, KOTOpPHIE TMO3BOJSAT B JalbHEHIIEM
npuHUMATh 3(HPEKTUBHBIC PEIICHUs B IPO(HECCHOHATBLHOM IS TEIIbHOCTH.

1.3. [IpeamMeT AUCHUNIMHBI

IIpenmer aucnunmianHbl - nuddepeHnuanbHble ¥ UHTETPAIbHbIE MCYUCICHUS (YHKIUN
OJTHOW TIepeMeHHOW M (PYHKIMII HECKOJBKUX IMEPEMEHHBIX, a TAaKKe€ HEOOXOAMMBbIE IJsI HUX
TEOpHs MPEIEIOB, TEOPHS PAIOB U Teopus AU(PepeHINATBHBIX YpaBHEHHI.

1.4. MecTo ucuMIIMHBI B 00pa30BaTe/IbHOM IPpOrpaMMme
JlaHHas TUCIUIUTMHA OTHOCHUTCS K 00s3atenbHbIM nuctiumuinaaM OIl. Ona u3ydaercs BO
BTOPOM ceMecTpe Il O4HOW (OpMBI OOy4YeHUS M B TPEThEM CEMECTpe HJsi OYHO-3a0YHOMN
dbopmbl 00yUICHUSI.
1.5. B3aumMocBA3b ¢ APYTHMH AUCHUILIMHAMHA
HJucuunnmua b1.0.15 Marematuyeckuii aHaiau3 CBs3aHa CO  CIEIYIOIIMMU
TUCITUTIMHAMY Y4eOHOTO TUTaHa:
— b1.0.13 Jluneiinas anrebpa;
— b1.0.17 Teopus BeposATHOCTEN U MaTEMATUYECKasi CTATUCTHKA,
— b1.0.21 DxoHoMeTpuHKa.

2. llepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHMs 10 IMCHHUILINHE,
COOTHECEHHBIX C IIJIAHMPYEMBbIMH pe3y/JIbTaTaMM 0CBOCHHS 00pa30BaTeIbLHOM

NMPOrpamMMbl
Komnerenunus NHaukaTop 10CTHKEHUST KOMIIETeH U
Kon Coaepixanue Kon Coaepxxanue
Crnocoben OCHOBHBIE MPUHLIMIIBI u MHCTPYMEHTBI
OCYILIECTBIIAThH coop, 3]  |MATEeMATHYECKOro aHamusa i cbopa u 00paboTKn
00paboTKy " JTAHHBIX npu pelIeHun MTOCTaBJICHHBIX
CTAaTHUCTUYECKUN aHaIH3 HSKOHOMHYECKHUX 3a7a4
JaHHBIX, HEOOXOIUMBIX MPUMEHITh METOAbl MaTEeMaTHYECKOro aHaiu3a M
OIIK-2 |mns pemenusi| Y3 |MoxmenupoBaHHs Ui cOOpa W 0OpabOTKH JTaHHBIX
MOCTaBJIEHHBIX MIPH PEIICHUH MOCTABJIEHHBIX 9 KOHOMUYECKUX
SKOHOMMYECKHUX 3a7a4 BJIaJiceT HaBBIKAMH OIPENEICHHUs] U OLEHUBAHUS
[[3 |MPAKTHYECKOrO  MPUMCHEHHS pemieHuid  3amad
MaTeMaTHYeCcKOro  aHamu3a g peleHUs
MOCTABIICHHBIX IKOHOMUYECKHUX 3a/1a4
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3. O0béM TUCHMIIMHBI ¥ BHABI Y4eOHOI padoThI

3.1. Ounas ¢popma 00y4eHus

C
Ilokazarenu eM2e <P Bcero
OO6mast TpyA0EMKOCTB, 3.€./9 5/180 5/180
OO0mas KoHTaKTHas pabora, 4 96,75 96,75
O6mas camocrosTenbHas padboTa, 4 83,25 83,25
KonraktHas pabora mpu  TpPOBEACHUHU
. 96 96
y4eOHBIX 3aHATUH, B T.4. (1)
Jlexun 40 40
MPaKTUYECKUE-BCETO 56 56
CaMOCTOHTeHBHajI paboTa mpu NpOBENCHUU 65.5 65.5
y4eOHBIX 3aHATHH, 9
KonraktHas pabora mpu  TpPOBEACHUHU
MIPOMEKYTOUHOM aTTeCTAallul O0Yy4aroLIuXcs, 0,75 0,75
B T.4. (4)
IPYNIOBHIE KOHCYJIbTALUN 0,50 0,50
OKk3aMeH 0,25 0,25
CaMOCTOﬂTeJ'II)HflSI paborta npu 17,75 17,75
MIPOMEXKYTOYHOM aTTecTaluu, B T.4. (4)
MOJTOTOBKA K AK3aMEHY 17,75 17,75
dopma TPOMEKYTOUHOU aTTECTALUHI AK3aMeH AK3aMEH
3.2. OuHo-3a04Hast popma 00y4eHHsI
C
IToxazaTenu eM; <P Bcero
OO6mast Tpy10EMKOCTB, 3.€./9 5/180 5/180
OO0mas KoHTaKTHas pabora, 4 32,75 32,75
O6mas camocrosTenbHas paboTa, 4 147,25 147,25
KonraktHass pabora mpu  TpPOBEACHUU
. 32 32
y4eOHBIX 3aHATUH, B T.4. (1)
Jlexuun 16 16
MPaKTUYECKUE-BCETO 16 16
CaMOCTOHTeJ'II)HafI paboTa Tpu NPOBEICHUU 129.5 129.5
yueOHBIX 3aHATHH, U
KonraktHas pabora mpu  TpPOBEIACHUHU
MIPOMEKYTOUHOM aTTeCTallui O0Yy4aroluXcs, 0,75 0,75
B T.4. (4)
IPYNIOBBIE KOHCYJIbTALUN 0,50 0,50
OKk3aMeH 0,25 0,25
CaMOCTOﬂTeJ'II)HflSI paborta npu 17,75 17,75
MIPOMEXKYTOYHOM aTTecTaluu, B T.4. (4)
MOATOTOBKA K K3aMEHY 17,75 17,75
dopma TPOMEKYTOUHOU aTTECTALUH AK3aMEH AK3aMEH
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4. Conep:xanue QM CHUATTAHBI
4.1. Coaep:xanue TMCUUILVIMHBI B pa3pe3e pa3iesioB U MOAPA3AeI0B

Pa3nen 1. Beenenue B anajaus.

IMoapasnen 1.1. MuoxecrtBa u ¢pyakiuu. Onepanuu Haa MHOKecTBaMUA. OCHOBHBIE YHCIIOBBIC
MHOkecTBa. DyHKIMKM OAHOW TiepeMeHHO. OCHOBHBIE 3JIeMEHTapHbIC (DYHKIIMH, UX TPapUKH.
CrnoxHast QyHKITHSL.

Honpaznen 1.2. Ilpenensl u HenpepbIBHOCTH. [lociienoBaTenbHOCTH, MpPEAET YHUCIOBOM
[IOCJIEI0BAaTEIbHOCTH. TeopeMsbl o npenenax. IIpusHaku cymecrBoBanus mnpenenos. Ilepseiii u
BTOPOIl 3aMeuaTenbHbIN Ipeaenbl. beckoHeuHo mMaible 1 6ECKOHEYHO OOJIbIINE BETUYHUHEI, CBSI3b
Mexxay HuMU. CpaBHEHHE OCECKOHEYHO MaJIbIX BeJIMYMH. PacKkpbiTHe HeOoNpeneneHHOCTeH.
HenpepsiBHOCTh pyHKIMi. Toukn paspeiBa. Knaccudukanus Todek pa3pbiBa.

Pa3nen 2. luddepennunaibHoe ucuuciaenne GyHKIuii 0THOTo MepeMeHHOro.

Hoapasznen 2.1. [TpousBoanas. [IpousBogHas: onpeaeieHne, MEXaHUYECKUH U T€OMETPUIECKUI
CMBICII. YpaBHEHHE KacaTelbHOM K KpuBod. JuddepeHuupyemocts QyHKIUH, CBSA3b
HernpepbIBHOCTU ¢ auddepeHmpyemoctbio. ObOpatHas GyHkmus u ee aud@epeHnrpoBaHue.
Tabnua ocHOBHBIX IIpaBuiI U Gpopmyn nuddepenpoBanus. [Ipon3BogHbIE BHICIINX MOPSIKOB.
Huddepennman GyHkium, ero npuMeHEeHNE B TPUOIMIKEHHBIX BBIYUCICHUSX.

Hoapa3zaen 2.2. VccnenoBanue GyHKIUH.

JloctaTouHble MPU3HAKKM MOHOTOHHOCTH (YHKIUHU. DKCTPEMYMbl (YHKIMH, HEOOXOIUMOE U
JIOCTaTOYHBIC YCIOBHsI. DKOHOMHYECKHE MPUIIOKEHHS. BBIMYKIIOCTh KPUBOM, TOUKHU Teperuoda.
Heobxomumoe 1 1ocTaTtodHbIe YCIOBUSA. ACUMNTOTHI KPUBOW. DKOHOMHUYECKHE MPUIIOKECHUS B
TEOPHH (PUPMBI.

Pasznen 3. UnTerpajibHoe ucuncjienne QyHKIuil OHOM nepeMeHHOM.

Hoapa3znen 3.1. HeonpeneneHHublid UHTErpall.

Omnpenenenue mepBooOpa3Hoil. TeopemMa 0 OECKOHEUHOM MHOXKECTBE MEPBOOOPAZHBIX s
nanHou ¢yHkuuu. [loHATHE HEONpEACTICHHOr0 HWHTerpana. Talnuila OCHOBHBIX WHTEIPAJIOB.
OcHOBHBIE CBOMCTBa HEONPEIEICHHOIO UHTerpana. MHTerpupoBaHue MerogamMu 3aMeEHbI
NEepPEeMEHHOM U 1o yacTsaM. PanronanbHble 1po0u U UX UHTETPUPOBAHHUE.

Hoapa3snen 3.2. OnpeneneHHbIN HHTETPaI.

[lonsiTne omnpenereHHOr0 WHTErpaisa, OCHOBHBIE CBOWCTBAa. TeopemMa o cpeaneM. I[lmomanb
KpUBOJMHENHON Tpaneuuu. IIpou3BonHas ONpEAeIeHHOrO0 HMHTErpaja II0 IEPEMEHHOMY
BepxHemy mpeaeny. Dopmyna Herorona-JIeliOHuma. Berancienue omnpeneneHHOro WHTerpasa
METOJaMHU 3aMEHbl MepeMeHHOW M Mo vacTsM.  HecoOGctBennble uHTErpansl. Ilpunoxenus
OTpeIeIEHHOr0 MHTEerpajia: IUomaab (QUrypbl B JEKapTOBBIX KOOpAMHATaX, 0O0beM Telna
BpAILEHUS, JJIMHA AYTY IIOCKOW KPUBOM.

Paznen 4. DyHKIIUN HECKOJIbKHUX ME€peMEeHHBIX.

IMoapasnen 4.1. Onpenencare GyHKIINNA HECKOJIBKUX MEPEMEHHBIX.

Ob6nacte onpenenenus U rpaduk QyHKIUU IBYX MepeMEHHbIX. JIMHUM U MOBEPXHOCTH YPOBHS.
Yacrtable npousBoaHble U quddepennmansl. [TomHoe npupamenue u nonuelid aupdepennuan,
ero npumMeHenue. [IpousBonHas cioxHOU (GYHKIUU, TPOU3BOIHAS HESIBHO 33/IaHHOM (PYHKIIMU.
Vpasuenue kacarensHoit K kpuodt F'(X,y) =0. YpaBHeHnue KacaTenbHOW IUIOCKOCTH K

nosepxuoct  F(x,y,z) =0. IIponsBogHas mno HanpasineHutro. ['paxuent. YacTtHbie

IMMPOU3BOAHBIC BBICIINX IMOPAAKOB.

Ioapa3nen 4.2. OxkcTpeMyMbl QYHKITUU JBYX IEPEMEHHBIX.

Ompenenenne 3KcTpeMyMa (GYHKIMHA HECKOJBKAX MEPEMEHHBIX. Y CIOBHBIE 3KCTPEMYMBL;
HauOOINbIIeE M HaWMeHblIee 3HaueHust Qynkmuu Z = f (X, ))B 3aMKHyTOH OrpaHUYEHHOM
061aCTH. DKOHOMUYECKHE TIPHIIOKEHHUS.

Pasnen S. lu¢pdepennuaibHbie ypaBHEHH .
IMoapa3nen S.1. /luddepennunanpabie ypaBHEHUS TIEPBOTO MOPSIIKA.
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[Ipumepsl 3amau, npuBomamux K auddepeHnransHbM  ypaBHeHUsM. JluddepennuanpHoe
ypaBHeHHs |-ro mopsgka: olmee W yacTHOe — pemieHue (uHTerpan), 3agada Kormm,
(bopmynupoBka TEOpEMBbl CYLIECTBOBAHMS U €AMHCTBEHHOCTH pEIICHUS YpaBHEHMS
V'=f(x,y). IHuddepenumansupie ypaBHeHHs |-r0 TOpsAKa ¢  PasIElIAIOIMMUCS

nepeMeHHbIMH. JIuHelHble audQepeHManbabple ypaBHEHHS |-ro mopsaka W ypaBHEHHUS
beprymn.

IMoapa3snen 5.2. [luddepenHimanbabie ypaBHEHUS BTOPOTO MOPSIIKA.

Juddepennnanbapie ypaBHEHHS 2-TO MOPsAIKA: 00lee M YaCcTHOE pelleHre (MHTerpai), 3a1aqa
Komm, ¢dopmynmupoBka TeopeMbl CYIIECTBOBAHUS W EIMHCTBCHHOCTH PEIICHHS ypaBHEHUS
V'= f(x,y,y"). Iubdepenuuansupie ypaBHeHHs 2-T0 TOPSIKA, JOMYCKAIONIUE TTOHIKEHUE

nopsiaka. Jlunelinele muddepeHranbHble ypaBHEHHUS 2-TO TOpPSIKa: CTPYKTypa oOIIero
pelIeHUsT  OJHOPOJHOTO W  HEOJHOPOAHOTO  YpaBHEHUW. JIMHEHHBIE  OJHOPOJHBIC
muddepeHMaIbHbple  ypaBHEHUS 2-TO  TOpsAKa C  TMOCTOSHHBIMH — KO3(h(UIIMEeHTaMHU.
Xapaktepuctuueckoe ypaBHeHue. JIuHeitnbie nuddepeHnnanbable ypaBHEHUS 2-TO MOPSAKA C
NOCTOSIHHBIMU K03(ppULIMEeHTaMu U CTIeIIMaTIbHON MPaBOW YaCThIO.

Paznen 6. Paanl.

IHoapa3nen 6.1. YucaoBblie psaabl.

Cxomumocts psana. [Tpuznaku Jlanam6epa u Komm. MHTErpaibHbIN PU3HAK CXOIUMOCTH.
IToapasnen 6.2. ®yHKkuMoHaJbHbIE psiabl. CTeneHHbIE PSIAbI.

[Toroyeunasi, paBHOMEpHas W HOpPMallbHas CXOJUMOCTH, CBs3b MexXay HHMH. lIpusHak
Betiepmtpacca paBHOMepHO# cxomumocTH. [lpusnaku AGens m upuxmie. HenpepblBHOCTD,
T PepeHIMPyEeMOCTh U UHTEIPUPYEMOCTb CYMMBI (DYHKIIMOHAIBHOTO psAja. CTeeHHbIE PSbL.
Teopema Komm-Anamapa. Paanyc u uHTEpBaJl CXOAMMOCTH CTENIEHHOTO psifa. Teopema AGers.

4.2. Pacnipenenenne KOHTAKTHON U CAMOCTOAITEILHOM padOThI PH NMOATOTOBKE K
3aHATHAM N0 MoApa3ieam

4.2.1. Ounas popma o0yueHust

KoutakTHas

CP
Paznensl, moapazaensb! qUCIUTIIHHB pabora
JI 113
Pa3nen 1. BeBenenue B aHajaus. 6 10 8
[Toapaznmen 1.1. MHOXecTBa B PyHKITUH.
Onepauym Had MHOXECTBaMHU. OCHOBHBIG YHUCJIOBBIC MHOXCCTBA. 2 2 4

OyHKIMKA OHOM  mepeMeHHOW. OCHOBHBIC dJIeMEHTapHbIC ()YHKIIUH,
ux rpapuku. CioxxHas QyHKIuS.

[Tonpaznen 1.2. [Ipenenbl u HEMPEPHIBHOCTD.

[locnenoBarenbHOCTH, TPEAENl  YMCIOBOM  IOCIEA0BATEIBHOCTH.
Teopemsl 0 npenenax. [IpusHaku cymiecTBoBaHus npeaenoB. [lepBoiil u
BTOpOW 3ameuaTeNnbHbIN npenensl. beckoHeyHo Manble U OeckoHeuHo| 4 8 4
0oJbIIME BETUYMHBI, CBSI3b Mexay HUMH. CpaBHEHHE OECKOHEYHO
MajblX BEJIWYMH. Packpeite HeompeneineHHocTed. HemnpepsIBHOCTH
byakuumii. Touku pa3peiBa. Kimaccudukaius Touek pa3pbisa.

Pazgen 2. [dAuddepenuuanbHoe ucuucjieHue (GyHKOuil 0JIHOro
NepeMeHHOro.
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ITogpaznen  2.1. IlpomsBognasg. IlpousBogHasd:  omnpeneneHue,
MEXaHUYECKUM U T€OMETPUYECKUN CMBICI. YPaBHEHHUE KACATEIBbHON K
kpuBoit. JluddepennmpyeMocts (GYHKIHA, CBSI3b HEMPEPHIBHOCTH C

QG GepeHIIPyEMOCTHIO. Oo6parnas byHKIMA U ee| 4 6 6
muddepernpoanre. Tabnuiia OCHOBHBIX TIPaBWI W (OPMYI

Qg epeHIMpoBaHus. IIpousBonHbIe BBICILINX MOPSAIKOB.

Hudbdepennman  QyHKIMK, €ro MNPUMEHEHHE B MPUOIMKCHHBIX

BBIYUCIICHUSIX.

[Toapaznen 2.2. MccnenoBanue GyHKITUH.

JlocTarounble TNPHU3HAKK MOHOTOHHOCTH (YHKUIMH. OKCTPEMYMBI

(GyHKIINK, HEOOXOIUMOE W JIOCTATOYHBIC YCIOBUSA. DKOHOMHUYECKHE 4 4 6

npusIokeHus. BeimykinocTs KpuBO#, Touku nepern6a. Heodxomumoe u
JIOCTaTOYHBIE  yCJIOBHUS. ACHMITOTBI KPUBOM. DKOHOMHYECKHE
NPUIIOKEHHUS B TEOPUU (DHPMBIL.

Pasznen 3. UnTerpajsbHoe ucuncjiaeHne QyHKIUil 01HOH
nepeMeHHOM.

ITonpaznen 3.1. HeonpeneneHHwlil ”HTErpa.

Omnpenenenne nepBooOpasHoil. Teopema 0 OECKOHEYHOM MHOXKECTBE
nepBooOpa3HbIX Ais JaHHOW (yHkuuu. [loHsTHE HeEompeaeneHHOTro
uHTerpana. Tabiuma OCHOBHBIX wHHTerpaioB. OCHOBHBIE cBOiicTBa| 4 6 4
HEOIpeAeNIEHHOr0 WHTerpana. VHTerpupoBaHHMe MeETOIaMU 3aMEHBI
NEePeMEHHONM ® 10 dYacTsaM. ParumoHanpHBIe JApodM W UX
MHTETPUPOBAHUE.

[Mogpaznen 3.2. OnpeneneHHblid UHTETpall.

[ToHsiTHE OmpeneneHHOro NHTErpasa, OCHOBHbBIE CBOMCTBA. TeopeMa o
cpeneM. Ilnomans kpuBonuHeHOW  Tpanenuu. [IpomsBonHas
ONPENEICHHOTO MHTErpaja I0 MEPEMEHHOMY BEPXHEMY Mpeleny.
@®opmyna  Heiorona-Jleitbnuna.  Berumcienue — ompenaeneHHoro| 4 4 5,5
WHTErpajla METOJaMH  3aMEHbl IEPEMEHHOM M 10  4YacTsM.
Heco6ctBennbie nuTerpaisl. [IpunoskeHus onpeesieHHOr0 HHTerpaa:
wiona b GUrypsl B A€KapTOBBIX KOOpAUHATAaX, 00BEM Tella BpalleHHUs,
JUIMHA IYTH TUIOCKON KPHUBOA.

Paznen 4. DyHKIUN HECKOJIbKHUX NEepeMEeHHBbIX. 8 10 12

Monppaznen 4.1. Omnpenenenue ¢GyHKIUH HECKOJIBKUX TEPEMEHHBIX.
O6nacte onpeneneHus u rpaduk GyHKIIUU IBYX EPEeMEHHBIX. JInHUM
U TIOBEPXHOCTH YpoBHs. YacTHble mpou3BoaHBIE U AupdepeHunans.
[TomHoe mpuparieHue W MOJAHBIN AuddepeHnran, ero MpUMEHEHHE.
[IpousBoaHass clIOXKHOM (YHKIMH, TPOU3BOJHAS HESIBHO 3aJaHHOMN
GbyHKIIMM. YpaBHEHUE KacaTelbHOM IUIOCKOCTH K IOBEPXHOCTH.
IIponsBogHasd mo HampasiaeHuro. I'pagueHt. YacTHble NPOU3BOIHBIE
BBICIIUX MOPSIIKOB.

[onpaznen 4.2. DxcTpeMyMbl QYHKIIMU ABYX ITEPEMEHHBIX.
OmnpeneneHue SKCTpeMyMa (YHKUMM HECKOJIbKUX IEPEMEHHBIX.
VYCIIOBHBIE 3KCTPEMyMBbI; HauOosblliee W HaMMEHBIIEEe 3HAuCHUs| 4 4 6

bysukumn  z = f(X,Y)B 3aMKHyTOH OrpaHMYEHHOH OOJACTH.
DKOHOMUYECKHUE TPHIIOKEHHS.

Pasznea S. Inddepennuanbupie ypaBHeHHS . 6 8 12
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[Toapaznen 5.1. Iuddepenmanbabie ypaBHEHUS IEPBOTO MOPSAKA.
[Ipumeps! 3amad, npuBOAAUIMX K AU(D(EepeHIHATBHBIM yPaBHEHUSM.
Huddepennmanpaoe ypaBHeHHs 1-ro mopsiaka: oOIiee W YacTHOE
pemenue (uHTerpan), 3amada Komwu, ¢GopMyaHpoBKa — TEOPEMBI
CYLIECTBOBaHMSI M E€IUHCTBEHHOCTHM  pELIEHUS  YpaBHEHMUS
V'= f(x,y). HNuddepenumansupie ypaBHeHHs |-ro mopsaka c
pa3fengomMUMUC TepeMeHHbIMH. JIuHelHble auddepeHanbHbe
ypaBHEHUs 1-T0 nopsijika U ypaBHEeHUsI bepHyuim.

Monpaznen 5.2. Iuddepennpanbaple ypaBHEHUS BTOPOTO MOPSIKA.
Huddepennmanpapie ypaBHEHUsS 2-TO TOpsiAKa: OOIIee W YacTHOE
pemenue (uHTerpan), 3amada Komwu, ¢GopMyaHpoBKa — TEOPEMBI
CYLIECTBOBaHMS M €IMHCTBEHHOCTH  DELICHHUS  ypaBHEHMS
V'= f(x,y,y"). Juddepenunansupie ypaBHeHHs 2-TO TOPSIKa,
JIOIyCKAIOIIUe MOHIKeHHe nopsaka. Jluneitnsle muddepeHnuanbHbe
yYpaBHEHMsI 2-T0 MOPsAAKA: CTPYKTypa OOILEro pelieHns 0JJHOPOJHOIO U
HEOHOPOIHOTO YpaBHECHUH. JIuneitnbie OJHOPOIHBIE
IudepeHanbHble  YpaBHEHUs 2-ro MOpsAAKa C IOCTOSHHBIMHU
koopduumentamu. XapakTepucTuieckoe ypaBHeHHe. JIuHeiHbIe
IudepeHanbHble  ypaBHEHUs 2-ro MOpsAAKa C IOCTOSHHBIMHU
KO3 (UIIMEHTaAMH U CIICIIUATBHON MPaBO YacCThIO.

Pazgen 6. Paanl.

12

[lonpaznen 6.1. Yucnosele psabl.
Cxomumocts psaa. Ilpusnaku Jlamambepa m Komm. MHTErpanbHBIA
IPU3HAK CXOAUMOCTH.

[lonpaznen 6.2. dynkunoHanbHbIe psAabl. CTENEHHBIE PSIIBI.
[Toro4eunas, paBHOMEpPHAsl 1 HOPMaJIbHAsI CXOAUMOCTH, CBS3b MEKIY
HuMu. [Ipusnak Beliepmtpacca paBHOMepHOM cxoaumocTy. [Ipusnaku
Abens u Iupuxne. HenpepsiBHOCTD, U depeHITUPYEMOCTD U
UHTETPUPYEMOCTh CYMMBI (PYHKIIMOHATIBHOTO psifa. CTEIEHHBIE PSIIBL.
Teopema Komm-Agamapa. Pannyc u uHTEpBaiI CXOAMMOCTH
cTerneHHoro psna. Teopema Abers.

Bcero

40

56

65,5

4.2.2. OuyHo-3a04Hasi popma o0yueHust

Paznensl, moapasaenbl qUCIUTIIHHB

KountakTHas
pabota

113

CP

Pa3nen 1. BeBenenue B aHajaus.

2

20

[Toapaznmen 1.1. MHOXecTBa B PyHKITUH.

Onepanuu Hajg MHOXKecTBaMH. (OCHOBHBIE YHCIIOBBIE MHOKECTBA.
OyHKIUKA OTHOM  mepeMeHHOW. OCHOBHBIC dJIeMEHTapHbIC ()YHKIIUH,
ux rpapuku. CioxxHas QyHKIuS.

10
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[Tonpaznen 1.2. [Ipenenbl u HEMPEPHIBHOCTD.

[locnenoBarenbHOCTH, TpEAEN  YMCIOBOM  IOCIEA0BATEIbHOCTH.
Teopemsl 0 npenenax. [Ipusnaku cymiecTBoBaHus npeaenoB. [lepBoiil u
BTOPOW 3aMeuaTeNbHBIN INpenenbl. beckoHeyHo Mamble U OECKOHEUHO
0oJbIIME BETUYMHBI, CBSI3b Mexay HUMH. CpaBHEHHE OECKOHEYHO
MajblX BEJIWYMH. PackpeiTe HeompeneineHHocTed. HemnpepbIBHOCTH
dbyakuumii. Touku pa3peiBa. Kimaccudukaius Touek pa3pbisa.

Pazgen 2. [dAuddepenuuanbHoe ucuucjieHue (GyHKOUil 0IHOro
NepeMeHHOro.

[Tongpaznen 2.1. [IpousBoaHas.

IIpousBogHas: onpeneneHue, MEXAHUYECKMH © T€OMETPUYECKUMN
CMBIC]I. YpaBHEHHE KacaTelabHOW K KpuBou. JuddepeHmmpyemMoctsb
(GyHKLUH, CBSI3b HEMIPEPBIBHOCTH C U depeHipyeMoctbio. ObparHas
byakuus u ee nuddepernupoBanre. Tabnuiia OCHOBHBIX TpPaBUI U
dopmyn muddepenunpoBanus. I[Ipou3BoaHbIE BBICIIUX MOPSIKOB.
Hudbdepennman  QyHKIMK, €ro MNPUMEHEHHE B MPUOIMKECHHBIX
BBIUMCIICHHSIX.

[Toapaznen 2.2. MccnenoBanue GyHKITUH.

JlocTarouHble TNPHU3HAKK MOHOTOHHOCTH (YHKUIMH. OKCTPEMYMBI
GbyHKIIMM, HEOOXOOUMOE M JOCTAaTOYHBIE YCIOBHS. ODKOHOMHYECKHE
npuiIokeHus. BeimykinocTs KpuBO#, Touku nepernda. Heodxomumoe u
JIOCTaTOYHBIE  YCJIOBHUS. ACHMIOTOTBI KPUBOM. DKOHOMHUYECKHE
MPHUJIOKEHUS B TECOPUU (PUPMBI.

Pasznea 3. UnTerpajibHoe ucuncjiaeHne QyHKIUil 01HOH
nepeMeHHOM.

ITonpaznen 3.1. HeonpeneneHHwlil HHTErpa.

Omnpenenenne mnepBooOpasHoil. Teopema 0 OECKOHEYHOM MHOXKECTBE
nepBOOOpa3HbIX sl JaHHOW (yHKIuH. [loHsATHE HEONpenaeIeHHOTO
uHTerpana. Tabimuma OCHOBHBIX HHTerpaioB. OCHOBHBIE CBOMCTBa
HEOIpEEIEHHOr0 HWHTerpaia. MHTerpupoBaHMe METOJaMH 3aMEHBI
NEePeMEHHONM ® 10 dYacTsaM. PamumoHanpHBIe JApodM W UX
WHTETPUPOBAHMUE.

[lonpaznen 3.2. OnpeneneHHblil UHTErpal.

[ToHsiTHE OmpeneneHHOro NHTErpaza, OCHOBHbBIE CBOMCTBA. TeopeMa o
cpeneMm. Ilnomans kpuBonuHEeHOW  Tpanenuu. [IpomsBonHas
ONPEICICHHOIO HWHTErpajla IO IEPEMEHHOMY BEpXHEMY Ipenely.
@®opmyna  Heiorona-JleiiOHuna.  BeluncieHue — onpeneneHHOro
UHTETpaJla METOJAaMH  3aMEHbl IIEPEMEHHOM M 10  YacTsM.
Heco6ctBennbie nnTerpainsl. [IpunoskeHus onpeesieHHOr0 HHTerpaa:
III0IIAaAb (GUIypBl B JEKApTOBBIX KOOPJAMHATAX, 00BEM Te€JIa BpallleHus,
JUIMHA IYTH TUIOCKON KPUBOIA.

Paznen 4. DyHKIIUN HECKOJIbKHUX MEePeMEHHBbIX.

[Toapaznen 4.1. Onpenenenue PyHKIIMU HECKOIBKUX IEPEMEHHBIX.
Ob6nactp onpeaeneHus U rpaduk QyHKIUN ABYX MEepeMEHHBIX. JIuHNM
U TIOBEPXHOCTH YpoBHs. YacTHble mpou3BOAHbBIE U AUDdepeHnnansl.
[MomHoe mpupamenue u noiHbINA AuddepeHnnan, ero NpuMEHEHHUE.
[Ipow3BogHast ClIOXKHOW (YHKIMH, MPOW3BOJHAS HESIBHO 3aJaHHOU
¢yHkuuu. YpaBHEHHE KacaTeNbHOM IUIOCKOCTH K TOBEPXHOCTH.
IIponsBogHasd mo HampasiaeHuro. I'pagueHt. YacTHble NPOU3BOJIHBIE
BBICIINX ITOPSIAKOB.

1 10
3 20
2 10
1 10
3 24
2 12
1 12
3 25,5
2 14
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[Tonpaznen 4.2. DxcTpeMyMbl G YHKIIMH IBYX EPEMECHHBIX.

OmnpeneneHue SKcTpeMyMa (YHKUMM HECKOJIbKUX IEPEMEHHBIX.
VYcnoBHBIE OIKCTpEMyMbl; HauOoJblllee W HaWMEHbIIEe 3HAUYCHHS
bysxkmuun  z = f(Xx,y)B 3aMKHYTO#i  OrpaHMuYeHHON  OOJacTH.

OKOHOMUYECKHE NPUIIOKEHHUSL.

11,5

Pasznea S. Inddepennuanbupie ypaBHeHHS .

20

Monpaznen 5.1. Auddepenunansupie ypaBHEHH IEPBOTO MOPSIIKA.

[Ipumeps! 3amad, NpUBOIAIMX K IUPQEPEHINATBHBIM yPAaBHECHHSM.
Huddepenumanbaoe ypaBHeHHS 1-ro mopsiaka: oOIiee M YacTHOE
pemenue (wHTErpan), 3amada Komm, QopmymupoBka  TeopeMbl
CYIIECTBOBaHMS M  CIMHCTBEHHOCTH  PCIICHUS  YpaBHCHUS
v'= f(x,y). Iuddepennmansupie ypaBHeHHs 1-To mopsamka ¢

pazzensiomuMucs TepeMeHHbIMU. JIuHelHble nuddepeHnuanbHbIe
ypaBHEHHUs 1-ro nopsiika u ypaBHeHus: bepHymin.

10

[Toapaznen 5.2. Jluddhepennnanbubie ypaBHEHHsI BTOPOTO TTOPSIIKA.
Huddepenumanbaple ypaBHEHUs 2-ro MHopsjaka: o0miee M YacTHOE
pemenue (wHTErpan), 3amada Komm, QopmymupoBka  TeopeMbl
CYIIECTBOBAaHWS W  EAUHCTBEHHOCTH  pCIICHUS  YpaBHCHHUS
V'=f(x,v,y"). Juddepenunansupie ypaBHEHHS 2-TO TOPAIKA,
JIOITyCKAOIIUE TOHIKEHHe nopsiaka. JInneitHble muddepeHnansHbe
YpaBHEHHUS 2-TO MOPSIKA: CTPYKTypa OOIIETO PEIICHHsI OJHOPOTHOTO H
HEOJIHOPOHOTO YpaBHECHUH. JInHelinbie OJHOPOJTHBIE
muddepeHanbHbIe  YpaBHEHUS 2-TO TOpSAKa C MOCTOSHHBIMH
kod(durmentamu.  XapakTepucThyeckoe ypaBHeHUe. JIMHEiHbIC
muddepeHanbHbIe  YpaBHEHUS 2-TO TOpSAKa C MOCTOSHHBIMH
Kod(puImeHTaMu 1 CrenuagIbHON MPABOM YaCThIO.

10

Pazgen 6. Paabl.

20

[Togpaznen 6.1. UucnoBbie psjbl.
Cxomumocth psna. Ilpmsnaku [anambepa m Komm. WHTErpanbHbIf
MPU3HAK CXOANUMOCTH.

10

[lonpaznen 6.2. ®ynkunoHanbHbIe psAabl. CTENEHHBIE PSIIBI.
[ToroueyHasi, paBHOMEpHAss U HOpPMaJlbHAasl CXOAMMOCTH, CBSI3b MEXKIY
HuMH. [IpusHak Belepirpacca paBHOMEpHOU cXxoauMocCTH. [Ipu3Haku
AGens wu [lupuxne. HempepsiBHOCTB, muddepeHIupyeMocTh |
UHTETPUPYEMOCTh CYMMBI (PYHKIIMOHATIBHOTO psna. CTEeneHHbIe PSbL.
Teopema Komm-Agamapa. Paauyc uW  uWHTEpBaJl  CXOJIUMOCTH
cTerneHHoro psna. Teopema Abers.

10

Bcero

16

16

129,5

4.3. Ilepeyenb TeM M Yy4eOHO-METOAMYECKOr0 OOecnevyeHHUs IJIs1 CAMOCTOATEIbHOM

padoThI 00yYAO LM XCS

O0BéM, u
Ne . Y4e0HO-METOIUYECKOE dbopma oOyueHus
Tema caMocTOSITEIBHON PaObOTHI
/1 oOecrieuenne ovHas OYHO-
3a04Has
IHonpaznen 1.1. Muo:xkecTBa u pyHKuum. 4 10
1. | Ilpenmer MareMaTudeckoro | Bricimas MaTeMaTHKa Jiae: 4 10
aHaJM3a M €ro pojib B 3aavyax | SKOHOMHCTOB: Y4eOHUK TSt
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HSKOHOMMYECKOTO COJIEpKAHUSA. | CTYACHTOB BY30B, OOy4aroumxcs
1o SKOHOMUYECKUM
cnermansHocTsM / [H. . Kpemep
[u ap.]; mox pen. H. III. Kpemepa -

M.: FOnutn, 2010 - 480 c.
Hoapa3znen 1.2. Ilpenennl M HeNPEePbIBHOCTD. 4 10
2. | TeopeMbl 0  HempepblBHBIX | Beicmias MaremMaTHKa TUIst 4 10
byHKIMAX Ha OTpE3KE. | SKOHOMHCTOB: y4eOHUK TUIS

HenpepbpIBHOCTh 37I€MEHTApHBIX | CTYACHTOB BY30B, OOy4arouiuxcs

(byHKIMHA. 1o SKOHOMUYECKUM
cnermansHocTsM / [H. . Kpemep
[u ap.]; mox pen. H. III. Kpemepa -

M.: FOnutn, 2010 - 480 c.
Hoapasaea 2.1. Ilpon3Bognasi. 6 10
3. | [Ipumenenue mnpousBonHo B | Kpacc M. C. Marematuka s 6 10

HKOHOMHYECKUX HKOHOMHYECKOTO OakanaBpuaTa

HCCIIEIOBAHUSX [anexTpoHHBINA pecypc]: YueOHUK /

ITpousBonctBennsie  ¢ynkuuu. | M. C. Kpace, b. II. UynpsiHoB;

OyHKIMKU ~ cOpoca, BbIPYUYKH, | [IOBOIDKCKHIT ~ rOCynapCTBEHHBIN

U3JIEPHKEK, NpUOBLTH. | YHUBEPCUTET TEICKOMMYHUKAIIHIA

OnactuyHOCTh  (QyHKIMU, ee | U1 mHpopMmatuku - MockBa: OOO

SKOHOMUYECKHUM CMBICIL. "HayuHo-u3aaTenbckuii LIEHTpP
NHOPA-M", 2020 - 472 c. [DU]

[OBC 3HaHUYM | URL:
https://znanium.com/catalog/docum
ent?1d=356226
Honpasznen 2.2. UccienoBanue pyHKumid. 6 10
4. | UccnenoBanue JTUHAMUKHA 6 10

MOJTHOMN BBIPYUYKH B | Boicmas MaTreMaTHKa TUIst

3aBUCUMOCTH OT 3JACTUYHOCTU | SKOHOMHCTOB: YUeOHHK TUISE

crpoca. HccnenoBanue | CTYAGHTOB BY30B, OOy4arouiuxcs

OUHAMHUKU (QYHKIUNA, AUHAMHKA | TIO HKOHOMUYECKUM

GyHKIMM TOJHBIX, CcpeaHux, | cnenuanbHocTsM / [H. 1. Kpemep

MpeAesIbHbIX uznepxek. | [u ap.]; moxn pen. H. 1. Kpemepa -

VYcenoBus noctkenus | M.: FOuutu, 2010 - 480 c.

MaKCUMaJIbHOW IPUOBUIH.

Hoapasnen 3.1. HeonpeaeneHHbI HHTErpaJl. 4 12
Kpacc M. C. Marematuka s
HKOHOMHYECKOTO OakanaBpuaTa
[anexTpoHHBINH pecypc]: YueOHuK /
M. C. Kpacc, b. II. YynpsiHos;
[ToBo/MKCKUI ~ TOCYIApCTBEHHBIN
WNHuTterpupoBanue YHUBEPCUTET TEIEKOMMYHHUKALUN
TpuroHoMeTpudeckux GyHkumii | 1 uHGopmatuku - Mocka: OOO
5. | mpu mnomomM YyHuBepcanbHOH | "HayuHo-u3garenbckuii LIEHTpP 4 12

TPUTOHOMETPUUYECKOM NHOPA-M", 2020 - 472 c. [DU]

MOJICTAHOBKH. [9BC 3HaHUYM | URL:
https://znanium.com/catalog/docum
ent?id=356226Bsicmas
MaTeMaThkKa Jjs 3KOHOMHCTOB:

Y4eOHUK JUIsi CTYAEHTOB BY30B,
00y4aroIuXxcsi M0 SKOHOMHUYECKUM
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cnermansHocTsM / [H. . Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.
Hoapa3nen 3.2. OnpeaesneHHbIH HHTETPAJL. 5,5 12
Bricmias MaTeMaTHhKa TUIS
[IpuMeHeHne  OMpeAENIEHHOrO | 3KOHOMHCTOB: YUeOHHK TUTSt
UHTerpaia B OLICHKE | CTY/ICHTOB BY30B, 0O0ydYarommxcs
6. | nuddepeHmanun JIOXOJIOB | 110 SKOHOMHUYECKUM | 5.5 12
Hacenenus. Kpupas Jlopenca u | cnermansHocTsM / [H. 1. Kpemep
kodhdutmeHT JxuHM. [u ap.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.
Hoapa3nen 4.1. Onpenenenune GyHKIUU HECKOJIbKUX NepPeMEeHHbIX. 6 14
Bricmas MaTeMaTHKa s
SKOHOMMCTOB: Y4EOHHK TUIS
[Tpumepst WCIIOJIb30BAHUS | CTYICHTOB BY30B, OOYYarOIIUXCs
7. | dyHKIIUH HECKOJIBKHX | TIO SKOHOMHUYECKUM 6 11
MEPEMEHHBIX B SKOHOMHUKE. cnermansHocTsM / [H. . Kpemep

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

Honpasznen 4.2. IxcrpeMmymbl QYHKIIUM ABYX NlepeMEHHbIX. 6 11,5

Kpacc M. C. Maremaruka st
HKOHOMHYECKOTO OaxanaBpuata
[PnexTpoHHBIN pecypc]: YueOHUK /
M. C. Kpacc, b. II. UynpsiHOB;
IIoBOJDKCKUM ~ rOCYHapCTBEHHBIM
YHUBEPCUTET TEJIEKOMMYHUKALUN
u uHdopmaruku - Mocksa: OOO
"HayuHo-u3naTenbckuit LIEHTP
NHOPA-M", 2020 - 472 c. [DU]
[BBC 3HaHUYM | URL:
https://znanium.com/catalog/docum
ent?1d=356226Bsicmas
MaTeMaTHKa JJIs JKOHOMHCTOB:
y4eOHUK Ui CTYJEHTOB BY30B,
00y4aromuxcst M0 AKOHOMHUYECKUM
cnermansHocTsM / [H. . Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.

[Mpenen ¢yHKIMHM HECKOIBKUX
8. | mepemennsix. [Ipenen ¢ynximm
10 HAINPaBJICHUIO.

Iloapasnen 5.1. Ind¢epenunaibHbie yPABHEHHS IIEPBOr0 MOPSAKA. 6 10

Bricmas MareéMarTtuka JIA

. SKOHOMMHCTOB: y4eOHUK TUISE
ypaBHeHuil. Hopmanbnas gopma
CTYyJICHTOB BY30B, OOyYaroIInxcs
cucteMbl. OTBICKaHHE PEIICHHUS

9. o 3KOHOMHYECKUM 6 10

CUCTEMbBI METOAOM CBEACHUA K
cnermansHocTsM / [H. . Kpemep
omHoMy  nuddepeHImaTbHOMY (1 2p.J; o pex. H. 11T Kpemepa -

YPaBHCHHIO. M.: FOnuTH, 2010 - 480 c.

Cucrembl  nuddepeHImanbHbIX

Iloapasnen 5.2. InddepeHunanbHbie yPABHEHHSI BTOPOr0 MOPSAIKA. 6 10

Huddepenunanbupie ypaBHeHus | Beicias MaTeMaTuKa JU1s
n-ro MOPSIKA. | dKOHOMHCTOB: YUEOHHK TUISE
Juddepennranbaple ypaBHEHUS | CTYJIEHTOB BY30B, OOyYalOIIHUXCS
B DKOHOMHKE. 1o SKOHOMUYECKUM

10.
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cnermansHocTsM / [H. . Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.

Hoapa3znen 6.1. Yncnosblie psabl. 6 10
Kpacc M. C. Marematuka s
SKOHOMHYECKOTO OakanaBpuaTa
[anexTpoHHBINA pecypc]: YueOHUK /
M. C. Kpacc, b. II. YynpsiHos;
[loBoiKCKMH ~ rOCYZapCTBEHHBIM
HUBEPCUTET TEJICKOMMYHUKAIIHIA
T y
copema PHMaHA H TOHATHE u unHpopmatuku - Mocksa: OOO
YCIIOBHO  CXOAsSIIerocs psAna. | .
IIpousseneHne YHCITOBBIX Hayuno-nsnarenbcmii HCHTP
NHOPA-M", 2020 - 472 c. [DU]
11. | psanos, COTJIaCOBAaHHOE c [DBC T~ URL: 6 10
MPOU3BEACHUEM YaCTHBIX CYMM. ] . M '
Teopema ©  NpOM3BCICHUH https://znanium.com/catalog/docum
t?1d=356226B
a0COIIOTHO CXOJSIIUXCS PSJIOB. ent?id=356226Briciaz
MaTeMaThkKa Jjs 3KOHOMHUCTOB:
y4eOHUK Uil CTYJIEHTOB BY30B,
00y4aromuxcsi M0 3KOHOMHYECKUM
cneuuanbHocTsaM / [H. 1. Kpemep
[u nmp.]; mox pen. H. III. Kpemepa -
M.: FOuurn, 2010 - 480 c.
Ioapasznen 6.2. ®yHkunoHagabHbIe psiabl. CTeneHHble PSAAbI. 8 10
Kpacc M. C. Maremaruka st
HKOHOMHYECKOTO OaxanaBpuata
[anexTpoHHBIN pecypc]: YueOHUK /
M. C. Kpacc, b. II. UynpsiHOB;
IIoBOIDKCKUM ~ rOCYHapCTBEHHBIM
. YHUBEPCUTET TEJIEKOMMYHHUKALUN
C:O;ICTBa CyM(I\I/I{ZIH ZTGBIIT;:(I){:TFBO u uHopmaruku - Mocksa: OOO
fIH{[FeF HDVEMOCTE pep 1/; "HayuHo-u3gaTenbckuit LIEHTDP
w0 (pg é’g DyoMOCTS) WH®OPA-M", 2020 - 472 c. [DU]
12, | AHOQCPCHIDY ' [9BC 3namnym] URL: | 8 10
OyHKIMM ~ aHAIUTUYECKHE B i .
touke w  pan  Teitnopa https://znanium.com/catalog/docum
) t?1d=356226
Omnpenenenue  3JIeMEHTapHBIX ent-1
b YHKIHH CTETICHHEIMHE PAZIaM Bricmas MaTeMaTHKa s
i ' SKOHOMMHCTOB: YU4EOHHK TUIS
CTYJICHTOB BY30B, OOyYarOlIuXcs
1o HKOHOMUYECKUM
cneuuansHocTsaM / [H. 1. Kpemep
[u nmp.]; mon pen. H. III. Kpemepa -
M.: FOuwnth, 2010 - 480 ¢
Bcero 65,5 129,5
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5. ®oHI OLIEHOYHBIX CPEACTB AJIA MPOBEACHUS MPOMEKYTOYHOM aTTeCTalNK
5.1. Dransl GopMHUPOBaAHNS KOMIIETEHIMH

Nunukarop
[Tonpaznen AUCHUITUHBL Komnerenmus | noctuxeHUs
KOMITETCHIINH
[Toapazaen 1.1. MuoxecTBa U HyHKIIUH. 31
Onepamun  Haxg  MHOXecTBaMH. (OCHOBHBIE  YHCIIOBBIE OIK-2 V3
MHOecTBa. DYHKIUM OJHOU nepeMeHHOi. OCHOBHBIE
arieMeHTapHble pyHKIUH, uX rpadpuku. CroxxHas QyHKIH. H3
ITonpaznen 1.2. Ilpenensl U HENPEPHIBHOCTb. 31
IlocnenoBaTeabHOCTH, npeaen YHCIIOBOU
[IOCJIeI0BaTeNbHOCTH. TeopeMmbl O mnpenenax. IIpusHaku
CYILIECTBOBAHUSA IIPEIETOB. [lepBb1it u BTOPOU v3
3aMeuaTeNbHbIN Tpeaenbl. beckoHeuHo Manble U 0ECKOHEYHO OIIK-2
0oJbIIMEe BEIWYHMHBI, CBA3b Mexay HuUMH. CpaBHeHHE
0ECKOHEUHO MaJIbIX BEJIMYHH. PackpeiTre H3
Heonpenenennocteii. HempepeiBHOCTE  PyHKIMNA. Todkum
pa3psiBa. Knaccudukaiuys Touek pa3pbiBa.
[Tonpaznen 2.1. IlpousBoaHas. 31
IIpounsBoaHas: OIIpesieTIEHUE, MEXaHUYECKUU u
F€OMETPUYECKUIN CMBICIL. Y paBHEHHE KacaTEIbHOW K KPUBOM.
Huddeperuupyemocts GyHKUUN, CBSI3b HENPEPHIBHOCTU C v3
muddepennmpyemoctbto. OOpaTHass (QyHKIUS ee OIIK-2
muddepenpoBanue. Tabauia OCHOBHBIX MTPaBUI U (HOPMYIT
muddepenuupoBanus. [IpousBoiHbIE BBICHIMX HOPSAIKOB. H3
Huddepenunan ¢byHKIMY, ero IIPUMEHEHNE B
MPUOIHKEHHBIX BBIYUCIICHUSIX.
[Tonpaznen 2.2. MccnenoBanue GyHKITUH. 31
JloctaTouHble ~ TMPU3HAKM  MOHOTOHHOCTH  (DYHKIUH.
OKeTpeMyMbl  (DYHKIIMH, HEOOXOJMMOE U  JOCTATOYHBIE V3
YCIOBUSI. DKOHOMHUYECKHE TPUIIOKEHUA.  BBINTYyKIOCTh OIIK-2
KpUBOW, TOuku mnepernda. HeoOxoaummoe M pocTaToyHbIe
YCI0BUSI. ACUMIITOTHI KPUBOM. DKOHOMHUYECKHE MPUITOKEHHUS H3
B TEOpUU (DUPMBI.
[Tonpaznen 3.1. HeonpeneneHHbI HHTErpal. 31
Omnpenenenue nepBooOpa3Hoii. Teopema 0 OECKOHEYHOM
MHO>KECTBE NMEepBOOOPa3HBIX IS JaHHOW QyHkuuu. [lonstue
HEOIPEAEIEHHOT0  HHTErpasa. Tabnuia ~ OCHOBHBIX OITK-2 y3
uHTErpaioB.  OCHOBHBIE  CBOMCTBAa  HEONPEAEIECHHOIO
UHTErpana. WHTerpupoBanue MeToAaMu 3aMEHBI H3
MEepEMEHHON M TI0 dYacTsAM. PanuoHanbHBIE IPOOM W UX
WHTETPUPOBAHUE.
[Mogpazaen 3.2. OnpeaesieHHbIA HHTETPAIL. 31
[ToHsiTue oOmNpeneneHHOro MHTErpaja, OCHOBHBIE CBOICTBA.
Teopema o cpennem. Ilnomans KpUBOJIMHEMHON Tparnenuu. OITK-2 V3

IIponsBogHas ONPENENIEHHOTO HMHTErpajia 1o NEPEMEHHOMY
BepxHemMy mpeneny. @Dopmyna  Herorona-JleitOuuna.
Brruncinenue onpeneneHHOro MHTerpajga METOAAMH 3aMEHBI
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MepeMeHHON M o 4acTsM.  HecoOCTBEeHHBIE HHTETPAIHI.
[TpunoskeHus oNpeneNeHHOro HHTerpaja: Ioanb GUrypsl
B JICKapTOBBIX KOOpJIWHATaX, 0ObEM Tejla BpalleHHs], AJIMHA
JyTU IIJIOCKOM KPUBOM.

H3

[Mogpaznen 4.1. Omnpenenenue (YHKIUU  HECKOIBKUX
MePEMEHHBIX.

O6mactp ompenenennss W Tpaduk  GYHKIHH — JIBYX
IIepeMEHHbIX. JIMHMM ¥ TNOBepXHOCTH YpOBHsS. YacTHBIE
npou3BoaHbie U Auddepennuansl. [lonHoe mpupameHue u
MOJIHBIN  auddepennuan, ero npumeHeHue. lIpomsBogHas
CIOXHOW  (YHKIIMH, TIPOWU3BOJHAS HESIBHO 3aJaHHOMN
¢byHkuuu.  YpaBHEHHE  KacaTeNbHOM  IUIOCKOCTH K
noBepxHocTh. [Ipow3BogHas Mo HampaBieHUIO. ['pagueHT.
YacTHble TPOU3BOIHBIE BHICIIUX MOPSJIKOB.

OIIK-2

31

y3

H3

[Toapazaen 4.2. DxcTpemMyMbl (YHKIIMH ABYX EPEMEHHBIX.

Omnpenenenue KCTpEMyMa byHKIIUU HECKOJIbKHUX
MEPEMEHHBIX. YCIOBHBIE AKCTPEMYMBI, HauOoyblIee U
HauMenbliee 3Hauenus Qynkuuu z = f (X, Y)B 3aMKHYTOMH

OrpaHUYEHHON 00JIaCTH. DKOHOMUYECKHE MPUIOKECHHUS.

OIIK-2

31

V3

H3

[Mogpaznen 5.1. Juddepennuansuble ypaBHEHUS TEPBOTO
HopsiKa.

[Ipumepsr 3amad, mnpuBoAsAIIMX K AuddepeHInaTLHBIM
ypaBHeHUsM. [{uddepennmansHoe ypaBHeHus 1-ro nmopsaka:
oOmee W dacTHoe pemnieHue (mHTEerpan), 3amada Koy,
¢dbopmynupoBka TEOpPEeMBbI CYIIECTBOBAHHUS u
€IMHCTBEHHOCTH  pemennss  ypasnenns  y'= f(x, V).

Jubdepenumanbaple  ypaBHeHHs  1-ro mopsaka  C
pa3aeAOIUMHUCS IIEPEMEHHBIMH. JIuneitHbie
nuddepeHManbHble YpaBHeHHs 1-ro mopsiika U ypaBHEHHUS
bepHymu.

OIIK-2

31

y3

H3

[Mompaznmen 5.2. JuddepeHnuanbaple ypaBHEHUS BTOPOTO
HOpSIIIKA.

Huddepenunanbuple ypaBHEHUS 2-TO TOpsAaka: olliee u
JacTHOE pelieHue (MHTerpan), 3aaada Komm, ¢hopmynupoBka
TEOpEeMbl CYIIECTBOBAaHMS M €JUHCTBEHHOCTH peIICHUS

ypaBHEHHs y'=f(x,y,"). Jluddepennuansabie
ypaBHEHHs 2-r0 TOpsiKa, JAONYCKAIoUIMe MOHMKCHHE
nopsiaka. Jlunelinsle nudQepeHnnanbHble ypaBHEHUS 2-TO
HopsiIka: CTPYKTypa OOLIEro peleHus OJHOPOJHOIO U
HEOJHOPOJHOIO  ypaBHEHUH. JIMHEHHBIE  OJHOPOJHBIC
muddepeHnanbHple  ypaBHEHUsT ~ 2-TO  TopsakKa  C
MOCTOSIHHBIMM ~ KO3(ppuumeHTamMu.  XapaKTepUCTUYECKOE
ypaBHeHue. Jluneitnpie auddepeHnranbaple ypaBHEHUS 2-
ro TOpsiAKa € TOCTOSHHBIMH  Ko3(duuumeHtamMu U
CIIeLIMAIbHON MTPaBOW YaCThIO.

OIIK-2

31

V3

H3

ITonpaznen 6.1. Uucnossle psiabl.
Cxomumocth pspa. Ilpusnakm [lamambepa wu  Komm.
WHTerpanbHblii MPU3HAK CXOAUMOCTH.

OIIK-2

31

¥3

H3
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ITonpaznen 6.2. dynkunoHanbHble psaabl. CTENECHHBIE PSJIBI.

Iloro4yeunasi, paBHOMEpHass W HOPMAaJbHAs CXOJUMOCTH,
cBA3b Mexay Humu. lIpusHak Beiiepmrpacca paBHOMEpHOR
cxoaumocTu. [Ipuznaku A6ens u Jupuxie. HenpepbIlBHOCTS,

g hepeHIUPyeMOCTh

¢dbynkuroHansHorO psina. Crenennsie psanbl. Teopema Korm-
Anamapa. Paguyc M MHTEpBan CXOAMMOCTH CTEIEHHOIO

psana. Teopema Abens.

31

y3

OIIK-2

U HUHTETPUPYEMOCTH  CYMMBI

H3

5.2.1. lllkajapl oeHUBAHMSA JOCTHKEHUS KOMIIeTEH NI

Bun onenkn

Oue”ku

AxameMuyeckast
OIleHKa 10 4-X
OQJUILHOM IIIKAJIE

HCYOOBJICTBOPUTCIIBHO | YAOBJIICTBOPUTCIIHLHO XOopommo OTan4HO

5.2.2. Kputepuu olleHUBAHUS TOCTUKEHUS KOMIIETEHIH

Kputepun onieHKH HA JK3aMeHe

O1uieHka, ypoBEHb
JOCTHOKCHHS
KOMIIETEHIINH

Onucanue KpUTEPHUEB

OTan4HO, BRICOKUH

OOyuaromuiics 1Mokasaji MOJHbIE M TIyOOKHEe 3HAHUS MPOTPaMMHOIO
Marepuana, JOTMYHO W apryMEHTHPOBAaHO OTBETHUJ HA BCE BOMPOCHI
9K3aMEHAIIMOHHOTO OMiieTa, a Tak)Ke Ha JIOTOJIHUTENbHBIE BOMPOCHI,
CIIOCOOEH CaMOCTOSITETIbHO PEeNIaTh CIOXKHbIEC 3a0a4H JUCIUIIIHHEI

Xopo1o, NpOABUHYTHIN

OOyuaromuiics TBEpI0 3HACT MPOTrPaMMHBIN MaTepHall, TPAaMOTHO €ro
U3JIaraeT, HE JOIYCKAacT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
JOCTaTOYHO TOJIHO OTBETHJI Ha BOIPOCHI 3K3aMEHALMOHHOTO OMieTa 1
JIONIOJIHUTEIBHBIE  BOINPOCHL, CIOCOOEH CaMOCTOSITENbHO —pelaTh
CTaHJApTHBIC 3a/1a4U JUCLUIIINHBI

OOyuarommiicss TMoOKa3ajdl 3HaHWE TOJBKO OCHOB IIPOTPaAaMMHOTO
MaTepHaia, YCBOWJI €ro IOBEPXHOCTHO, HO HE JOMyCKal IpyObIx

Y IOBIETBOPUTENBHO, | OMIMOOK WJIM HETOYHOCTECH, TpeOyeT HaBOIAIIMX BOMPOCOB JUIA
MTOPOTOBBIIA MPAaBUJILHOTO OTBETA, HE OTBETUJ Ha JIOMOJHUTEIBHBIE BOIMPOCHI,
CIIOCOOCH pemniaTh CTaHJIAPTHBIC 3a7a4d JUCIUIUIMHBI C ITOMOIIBIO
npernoaaBaTens
HeynosnerBoputensHo, | OO0yuaromuiicst He 3Ha€T OCHOB MPOTPaMMHOTO MaTepuaa, J0MyCKaeT
KOMIICTCHITUS HE rpyObie OIMUOKH B OTBETE, HE CIIOCOOCH peliaTh CTaHAAPTHBIC 3a/1a4U
OCBOEHA JUCITUTUIAHBI JTAXKe C TIOMOIIIBIO TIPEIo1aBaTels

Kputepun onieHKH TecTOB

OueHka, ypoBEHb
JIOCTHIKCHHUS
KOMIETEHINI

Onucanue KpUTEPHUEB

OTIM4YHO, BRICOKUI

ConeprxaHue NpaBUWIbHBIX OTBETOB B TeCTe HE MeHee 90%

Xopomo, o
N ConeprxaHue NpaBUIbHBIX OTBETOB B TECTE HE MeHee 75%
HPOJBUHYTHIN
Y 10BIIETBOPUTENBHO, o
N ConeprxkaHue NpaBUIBHBIX OTBETOB B TeCTe HE MeHee 50%
IIOPOTOBBIN
HeynoBneTBoputenbHO,

KOMIICTCHIIUA HE
OCBOCHAa

ConepxaHue paBUIbHBIX OTBETOB B TecTe MeHee 50%
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KpuTtepnu olieHKH YCTHOTO onpoca

Onenka, ypoBeHb
JOCTH>KEHUS
KOMIIETCHIIUI

Onucanue KpUTEpUEB

3a4TeHo, BEICOKHI

OOyuaromuiicsi JEMOHCTPUPYET YBEPEHHOE 3HAHHWE MaTepHalia, YeTKO
BBIpa)XXAae€T CBOI0 TOUYY 3PEHHUS [0 pPacCMaTpUBAEMOMY BOIPOCY,
MIPUBO/IS COOTBETCTBYIOIINE TPUMEPHI

3adreHo,
IIPOJIBUHYTHIN

OOyuaromuiicsi JEMOHCTPUPYET YBEPEHHOE 3HAHHME MaTepuaiia, HO
AOMMYCKACT OTACIIbHBIC MMOTPCIIHOCTHU B OTBCTC

3auTeHo, OPOTOBBIH

OOyyaromuiicss JEMOHCTPUPYET CYIIECTBEHHBIC MPOOEThl B 3HAHUSIX
MaTepuaa, JOIycKaeT OMMOKH B OTBETaX

He 3agreno,
KOMIICTCHIIMA HE
OCBOCHA

OOyuvaromuiics JTEMOHCTPUPYET HE3HAaHWE MaTepuaina, OMyCKaeT
rpyObIe OITMOKY B OTBETaX

Kputepun onieHKH penieHus 3a1a4

OueHka, ypoBeHb
JIOCTHIKCHHUS
KOMIIETEHIN I

Onucanue KpUTEpPHUEB

3a4TeHO0, BEICOKUH

OOyuaromuiicsi yBEpEHHO 3HAET METOJUKY W QJITOPUTM PEIICHHS
3a/la4d, He JOMYyCKaeT OMMOOK IPH €€ BHIMTOTHCHUH.

3aureHo,
MPOABUHYTHIN

OOyuaromuiicss B I1IIOM 3HAaeT METOJUKY W QJITOPUTM pPELICHHUs
3aJla4yM, HE JI0MyCKaeT rpyObIX OMIMOOK MPU €€ BHIMOTHEHUH.

3a4TeHO, MOPOTOBBIN

OOyvaromuiics B IIETIOM 3HA€T METOJUKY W QITOPUTM DPELICHUS
3a/1aud, JOMYyCKAeT OIMOOK TpPH €€ BBIIOJHCHUH, HO CIOCOOEH
I/ICHpaBI/ITB nux HpI/I IIOMOIIIn HpenonaBaTemI.

He 3auteno,
KOMITETCHIIUS HE
OCBOCHA

OOyuvaromuiics He 3HAeT METOAMKY M QJITOPUTM pPEIICHUs 3a7aud,
JOTyCKaeT TpyOble OMMOKH TPH €€ BBIMOJHEHHWU, HE CIOCOOEH
HUCIIPABUTH UX IIPHU NTOMOIIN NPCIIOgaBaTCIIA.

KpuTepnii pemieHnst KOHTPOJIbHON padoThI

5.3. MaTepuaJibl /151 OLEHKH JOCTHKEHUSI KOMIeTeH i

5.3.1.1. Bonpochl K 3K3aMeHy

Ne Conep:xxanue Komnerennust | UK
1. | Bo3pacranue u yobiBaHuE QyHKIIUH. OIIK-2 31
VY3
2. | MuoumyM wu wMakcumMyM GyHKOUH (HEoOXoammoe | OIIK-2 31
JIOCTATOYHBIC YCIIOBUS CYIIIECTBOBAHUS SKCTPEMYMA). V3
3. | BeImyk/I0CTh ¥ BOTHYTOCTH KpuBOU. Touku meperuoda. OIIK-2 31
VY3
4. | O6mmit 1maH wuccnenoBaHUS  (QYHKIMA C  IENBIO OIIK-2 31
MOCTpOeHUs rpaduka. V3
5. | IlepBooOpa3Hasi, ompeneneHue, TeopeMa O CTPYKType OIIK-2 31
epBOOOPaA3HBIX.
6. CBoiicTBa  HEOMpENEICHHBIX  WHTETpaJioB.  Tabimiia OIIK-2 31
OCHOBHBIX HHTETPAJIOB.
7. | AaTerpupoBaHue METOAOM 3aMEHBbl IEPEMEHHOW WIIH OIIK-2 31
CI0cOOOM ITOCTAaHOBKH. V3
8. | UHTerpupoBaHue 1O YacTAM B  HEOMNPEACICHHOM OIIK-2 31
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WHTErpae. v3
9. | UHTerpupoBanne GyHKIMH, COAEpX)AIIMX KBaJApaTHBIN OIIK-2 31
TPEX4JIeH BUJA: | & v3
ax” +bx+c
10. | MaTerpupoBanue MPaBUIBHBIX PAIlMOHATBHBIX APOOCH. OIIK-2 31
Vy3
11. | Pa3noxeHue parmoHAIbHOW JpoOM HAa MPOCTEHIIHE. OIIK-2 31
MeTton HeonpeaeneHHbIX KO3 PUITNSHTOB. V3
12. | MaTerpansl OT HppallMOHATBHBIX (PYHKITUH. OIIK-2 31
Vy3
13. | UnTerpupoBanue HEKOTOPBIX KJIaCCOB OIIK-2 31
TPUTOHOMETPHUECKUX (PYHKITHIA. v3
14. | Onpenenennslii  uHTerpan. HuwxkHAd U BepxHAs OIIK-2 31
MHTETpaIbHbIE CYMMBI, UX CBOHCTBA. V3
15. | OnpeneneHre U T€OMETPUUYECKUM CMBICI OIPEACIEHHOTO OIIK-2 31
UHTETpaa.
16. | CoiicTBa ompeneneHHOro nHTerpana, hopmyna HeroroHa- OIIK-2 31
JleitOuuma.
17. | IlpunoxeHuss OMNPEACICHHOT0 WHTEerpajga (BBIYHCICHHE OIIK-2 31
TUIOMIA/IU, pabOThI, 00HEMOB TEI BPAILICHUS ). V3
18. | 3ameHa nepeMEHHONl B  ONPENEIEHHOM HHTETpale. OIIK-2 31
NHTerpupoBanue mo 4acTsiM B ONPEICTICHHOM UHTErpaie. V3
19. | HecobcTtBeHHBIE MHTETpaIbl. T€OpeMbl O HECOOCTBEHHBIX OIIK-2 31
UHTETpaax. v3
20. | [lonsitue muddepeHIUaTbHOTO ypaBHEHHS, OCHOBHBIC OIIK-2
ONPEACIICHUS. 31
21. | Teopema cymiecTBOBaHUS W E€IWHCTBEHHOCTH PEIICHUS OIIK-2 31
nud. ypaBHeHHs. 1-ro mopsaka. 3agaya Komm.
22. | IuddepeHunanbuble  ypaBHEHHs] IEPBOTO MOPSIKA C OIIK-2 31
Ppa3AENSAIOMMMUCS EPEMEHHBIMH. V3
23. | Omnoponnbie  muddepeHNraNbHbIE  ypaBHEHUS  1-TO OIIK-2 31
nopsiaKa. V3
24. | Jlunennsie nuddepeHnaibabie ypaBHEHUs 1-r0 mopsiaka. OIIK-2 31
VY3
25. | duddepennmanbubie ypaBHEHHs 2-TO TOPSAKA, OCHOBHBIC OIIK-2 31
noHaTusa. 3agada Komm. V3
26. | Unrerpupyemsblie TUIbI U PepeHIInaIbHBIX YpaBHEHUH 2- OIIK-2 31
ro MopsiaKa. V3
27. | Aubdepenunanbuple  ypaBHEHHS  2-TO  TOpsAIKa C OIIK-2 31
NOCTOSIHHBIMU K03 purimenramu. V3
28. | XapakTepuCTUYECKOE YPaBHEHHUE. OIIK-2 31
Vy3
29. | Heonnoponusle nuddepeHimanbable  ypaBHEHHS 2-TO OIIK-2 31
Hopsi/IKa ¢ MOCTOSSHHBIMHU Kodddurmentamu. Haxoxaenue
YaCTHOTO PElleHUs I Pa3IUUHbIX CTaHJAPTHBIX MPaBBIX y3
yacTen.
30. | IlorsTne GyHKIMU HECKOJBKHX TMEPEMEHHBIX, €€ 00J1acTh OIIK-2 31
orpeneneHus, rpaduka.
31. | YactHble IIPOU3BOIHBIC byHKIMN HECKOJIBKUX OIIK-2 31
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MIEPEMEHHBIX. V3
32. | DkcTpemyM (DYHKITMU ABYX HE3aBUCHUMBIX IIEPEMCHHBIX. OIIK-2 31
Vy3
33. | YucnoBeble psijibl, OCHOBHBIE ONPEICICHHUS. OIIK-2 31
Vy3
34, | Ilpu3Haku CpaBHEHMS PSJIOB C  TOJOXKHUTEIbHBIMU OIIK-2 31
yieHaMu, mpusHaku Jlamambepa u Komm. V3
35. | Pa3noxxenue sneMeHTapHbIX QyHKIUH B psig MakiopeHa. OIIK-2 31
Vv3
36. | Crenennsle psaasl. Pagsl Teinopa u MaknopeHa. OIIK-2 31
Vv3
37. | Pa3noxxenue sneMeHTapHbIX QYHKIUI B psig MakiopeHa. OIIK-2 31
Vy3
38. | UHTerpupoBaHue ¢ MOMOUIBIO CTENIEHHBIX PSAIOB. OIIK-2 31
Vy3
5.3.1.2. 3aga4u K IK3aMeHY
Ne Conepxanue Komnerennus | HJIK
x¥ = 2xx +1 OIIK-2 H3
N [roarel,
HaiitTn HeonpeaeneHHbIN HHTErpal X
7. 3 3 J‘ e dx OIIK-2 H3
HaiiTu HeonpeneneHHbIN HHTETpA
3. . . I x* In xdx OIIK-2 H3
Haiitu HeonpeneneHHbINH HHTETpal
4. . . Icosz xdx OIIK-2 H3
Haiitu HeonpeneneHHbINH HHTETpa
x=2x* +x-3 OIIK-2 H3
5 > dx
HaiiTi HeonpeieIeHHBII HHTErpaj x"—2x-3
] JZ. dx OIIK-2 H3
BBIYHCINTD OMpeeIeHHbIl naterpan —1 VX T 2
7[2 OIIK-2 H3
7. J cos x In(sin x)dx
BBIUMCIIUTE ONPENEIEHHbIH HHTErpan 7/°
g Haiitn Iomanb KPUBOJIMHEWHOU Tpareuuu, OIIK-2 H3
" | OrpaHMYEHHOMN TAHHBIMU JIMHHAMH Lx=4xy=4
= dx OIIK-2 H3
9. IT
BoIunciIuTh HecOOCTBEHHBIH uuTerpan | VY
" j. dx OIIK-2 H3
- | 2
Breruncinth HeCOOCTBEHHBIN HHTErpall © 4-x
Haiitu oOmee pelieHue (oOmmit WHTEerpa) OIIK-2 H3
11. | muddepennmansHOrO ypaBHEHUS
x(y—-Ddx—(x+1)ydy =0
12. | Haiitn oOmee pelieHue (oOmmit WHTEerpa) OIIK-2 H3
1 bepeHIMaTEHOT0 ypaBHEHHS Xy =x
13. | Haiitn oOmee pelieHue (oOmmit WHTETrpa) OIIK-2 H3
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(G hepeHIHaNTbHOr0 ypaBHeH:s —y=2y=0

14. | HaiiTu yacTHOe pelleHue, YAOBJIETBOPSIOLIEE JaHHBIM OIIK-2 H3
[ _ 2 _
HavyaJIbHBIM yCHOBH;IMy Y=Y (0)=0
15. | HaiiTu yacTHOe pelleHue, YIOBIETBOPAIOUIEE JaHHBIM OIIK-2 H3
" —_ a1 — ' —
HavaJIbHBIM YCIIOBUSM y'+4y =sinx , Y 0)=0,y'(0)=1
16. | Pemuth cucremy nuddepeHmanbHbIX ypaBHEHUH OIIK-2 H3
X'=x+2y
y'=2x-y
17. | o  kaxaoro psna BbIIKMCATh INE€PBBIE S5  YJIEHOB OIIK-2 H3
pasnoxenus. Haliti npeen oOmiero uiena psaja d,, .
L n+l
n=12n+1’
18. | UccnenoBarh psii HAa CXOAMMOCTb, NPUMEHSS MPU3HAKU OIIK-2 H3
CpaBHEHHUsA. YKa3zaTh OOMMK diIeH psaga, C KOTOPHIM
CpPaBHUBAETCS IAHHBIN PsII.
X n+s5
- 7
n=1n® -2
19. | MccnenoBaTh psazibl Ha CXOAUMOCTb, MPUMEHSS MPU3HAKU OIIK-2 H3
Hanam6Gepa u Komm.
o 9N
2 5
n=l n2
20. | UccnemoBaTh  psiabl Ha  CXOJUMOCTb,  IPUMEHSsA OIIK-2 H3
WHTErpAJIbHBINA IPU3HAK.
® 1
n=2n\Inn
21. | UccnenoBarh psipl HA CXOAMMOCTb. B cnydae ecnu psia OIIK-2 H3
CXOIWTCA, II0Ka3aTh, SBIAETCS JIM 3Ta CXOAUMOCTh
YCIIOBHOW UITU a0COIFOTHOM.
§ (_I)I’H'l n+1 )
n=l1 n
22. | Haiitu 00macTh CXOOUMOCTH psizia. OIIK-2 H3
o N .
23. | Ilonb3ysicb  COOTBETCTBYIOILIMMHU  psilaMU, BBIYUCIUTH OIIK-2 H3
3HAUEHUS YKa3aHHBIX ()YHKIUH.
sin1° ¢ Tounocreio 0.0001
24. | BeluMCIUTh ONPENENEHHBI MHTErpajll ¢ TOYHOCTHIO 1O OIIK-2 H3

0.001, pasmoXuB TMOABIHTEIPATBbHYIO (DYHKIUIO B DS H
3aTeM NPOUHTETPUPOBAB €T0 MOUYICHHO.
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1 2
| cos—dx..

5.3.1.3. Bonpochl K 3a4eTy ¢ OLeHKOM
«He npenycmoTpeHb»

5.3.1.4. Bonpocshl k 3aueTy
«He mpenycmMoTpeHbI»

5.3.1.5. IlepeyeHb TeM KYpCOBBIX IPOEKTOB (padoT)
«He npenycmoTpeHb»

5.3.1.6. Bonipochl k 3ammTe KypcoBOro npoexra (padornr)
«He npexycmoTpeHb»
5.3.2. OneHo4YHBIC MATEPHAJIBI TEKYIEr0 KOHTPOJIS
5.3.2.1. Bonpochl TecToB

Ne Conep:xxanue KoMnerennus NJAK

1. | Yucno 2,1 npuHaAJISKUT MHOXKECTBY. .. OIIK-2 31
B={b|beZ, -2<b<3};
A={alae N, 1a<10};
C={c|ceR, -3<c<2,6};
D=1{d|deQ, d<2!.

2. | 3nauenue nonHoro auddepenunana GyHKIUU z = /X TpU OIIK-2 v3
x=2; y=1; dx=0,1; dy=0,2 paBHo...
0,5;
0,05;
0,75;
0,075.
3. | Haubosnpiiee n HanMeHblIee 3HaYCHUE (DYHKIIUN OIIK-2 v3
1 1
2 + 2
P R Y Kpyre paauycoM | ¢ IEeHTpOM B Haydase
KOOPJMHAT PaBHBHI. ..
4; 4/3;
3; 3/4;
2; 4/3;
1;2.
4. dy OIIK-2 V3

2 2
Iponssoznas 49X u3 ypasnenns * +yT-dx+6y_

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

5x-y.

5. | ®ynkuus y = x* — 2x” + 5 ua unrepsane (-1, 1): OIIK-2 31

HMECT MAKCUMYM V3
HMEECT MUHUMYM
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Oyaknus y = x4 — 2x2 + 5 va unarepnane (-2, 0):
HMEECT MUHUMYM
UMEET MaKCUMYM

OIIK-2

31

V3

HuddepennmnansHoe ypaBHeHUE (Sin x + cos t) dt + t cos x
dx= 0 aBnsercs:

ypaBHEHUEM C TIOJTHBIM Au(depeHIInaIoMm

YpaBHEHUEM C Pa3AeISIIONUMU KodhpuimeHTaMmu
ypaBHEHHE BTOPOTO MOPSIKA

OIIK-2

V3

Oynkiua y = X' — 2x° + 5 na unrepsaie (0, -2]
UMeeT MUHHUMYM
UMeeT MaKCUMYM

OIIK-2

31

y3

O6nacteio onpeneneHuss GyHKIUM z = [n (X)) ABISETCS
MHO>KECTBO:

{ (X, y):xy >0}

(0;1)

OIIK-2

31

10.

[lepemenHas BenuunHa y €CTh QYHKIUS ITIEPEMEHHON
BCJINYHHBI X, CCIIN ...

- K&KJIOMY 3HaYEHHIO X [0 HEKOTOPOMY IIPABHITY
IMOCTABJICHO B COOTBCTCTBHUEC CAMHCTBCHHOC 3HAUCHUC Y

OIIK-2

31

11.

N-i1 YacTUYHOI CyMMOM psijia Ha3bIBACTCS:
-CyMMa IMECPBLIX N YWICHOB psia

OIIK-2

31

12.

HMuddepennnanbaoe ypaBaenue (1+ t) tg x dt — xt dx = 0
ABJISACTCA:
- YpaBHEHHEM C pa3JeIsIONMMHUCS IEPEMEHHBIMH

OIIK-2

31

13.

Ob6nactp onpeneneHus: yHKIUHN Y = 2-X €CThb!
- BCS YMCJIOBAs OCh, T.€. HHTEpBaJI (-00;+00)

OIIK-2

31

14.

Ecnu { an } — GeckoHEUHO Maliasi OCIe0BATEIHFHOCTh U
{an }*{ an } mocaenOBaTEIBHOCTH
OECKOHEYHO MaJtast

OIIK-2

31

15.

Heo6xoanmMoe ycioBre CXOAMMOCTH psifia COCTOUT B TOM,
970 ...
-TIpeien 00LIero WwieHa psija paBeH HYIO

OIIK-2

31

16.

Oynknus f(X) Ha3pIBa€TCS YETHOM, €CIIH ...
- (- x) = f (x) mpu Bcex X U3 00JIaCTH ONPEICTICHUS

byHKIUH

OIIK-2

31

17.

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

OIIK-2

V3

18.

Bo Bcex Toukax HekoToporo uHtepBaina f' (x) > 0. Toraa f
(X) Ha ATOM HHTEpBaJIC
- BO3pacTaer

OIIK-2

31

19.

Ha wnTepBane [a, b] HenmpepwiBHas ¢yHkuus f (x) umeer
€MHCTBCHHYIO TOYKY MaKCUMyMa C, a < ¢ < b, U HE UMeeT
JIPYTUX TOYEK 3KcTpemyma. Ee HanMmeHblliee 3HaueHue Ha [a,
b] Oyner:
- 6o f (a), mu6o f (b)

OIIK-2

31

20.

CraupuonHapasIME Toukamu Gyskimn f (x, y) = x° + In3y -
3xIn y sBmstroTCs:
-(0; Dud;e)

OIIK-2

V3

21.

Ecmm { a, } — OeckoHEUHO Malias oCJIeI0BaTEILHOCTh U {
b, } OeckOoHeYHO Mamasi IMOCIeOBaTeNbHOCTh {a,*b, }
NI0CJIEIOBATEIHHOCTh

OIIK-2

31
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- OECKOHEYHO MaJias

22. | [locnenoBarenbHOCTh MOXKET UMETh OIIK-2 31
- TOJIBKO OJIMH TMPees

23. | Y =sin x. Toraa npou3sBoaHas y (X) paBHa: OIIK-2 v3
- COS X

24. | Obnactp 3HaueHu# QyHKIUHU Yy = f (X) ecTb: OIIK-2 31
- MHOKECTBO BCEX 3HAUYEHUM, MPUHUMAEMBIX BEJIMUYUHON Y

25. | locnenoBarenbHOCTD , ipH 1/2 g 1/2 <1 sBasiercs: OIIK-2 Vv3
- 0ECKOHEYHO MaJIoi

26. | Iudbdepenuuansroe ypaBuenue (&x° + sin t) dt + (£ x + OIIK-2 31
cosx) dx= () saByisieTcs:
- YpaBHEHHEM C MOJHBIM Au(QepeHIraiom

27. | llonnoe npupamenne Gpynknuu z = f (X, y) B Touke Py (x0, OIIK-2 31
y0) paBHoO:
- f(xo + Dx, yo + Dy) — f (X, Yo)

28. | Ecnu npenen oOuiero ieHa psijia He paBeH HYJIIO, TO PSA: OIIK-2 31
1. Pacxommrces;
2. Cxoaurcs;
3. 3HaKo4epenyIOIIHIiCcS;
4. 'apMOHUYECKUH.

29. | Y = cos x. Toraa nponsBogHas y - (X) paBHa: OIIK-2 Vv3
- sin X

30. | Bo Bcex Toukax Hekoroporo mHtepBana f' (x) < 0. Torma f OIIK-2 31
(X) Ha ATOM HHTEpBaJIC
- HE BO3pacTaeT

31. | O6mactp  3Hauenwii  GyHkouu y =  [X|  ecTh: OIIK-2 31
- uaTepnai (0, +oo)

32. | Mexay TOYKaMHM Ha YHUCJIOBOM OCH W JICHUCTBUTEIbHBIMHU OIIK-2 31
YHUCIIaMU YCTaHOBJIEHO COOTBETCTBHE
- B3aUMHO OJJHO3HAYHOE

33. | Bepaenue dz = (y + 2x + 3y°) dx + (x + 6xy) dy sBnsercs: OIIK-2 31
- MOJHBIM Tu(depeHITnaTIoM

34. | IlpousBoaHON GYHKIUK y =X OYyJIET: OIIK-2 v3
-x"(Inx + 1)

35. | uddepenuansroe ypaBuenue xt dx + (x° + 3) cos t dt = 0 OIlK-2 31
ABJISIETCS:
- YPaBHEHHEM C Pa3ICISIONUMUCS TIePEMEHHBIMU

36. | Ha wunTepBase [a, b] HenpepwiBHas dyakuus f (x) OIIK-2 31
Bo3pactaer. Torma ee HauOoJbllee 3HA4YeHUE OyIeT:
-f(b)

37. | UucnoBas oCb — D3TO mOpsiMasg, Ha KOTOPOM OIIK-2 31
- BBIOpaHO Hayajl0 OTCYETa, YCTAHOBJIEHBI HAaIlpaBJIICHHUE U
€MHHIIA U3MEPEHUS ITTUHBI

38. | ®ynkmuss  f (X) HaspBaeTcs  HEYETHOW, €CIU OIIK-2 31
- f (- xX) = — f (x) mpu Bcex X U3 00JIACTH OMpPEACIICHUS
byHKIIMN

i [TpousBoxHasi QyHKIHH fx) - 7305(@ ) pasHa OIIK-2 ¥3

40. 9x 15 OIIK-2 V3

S =

ITpou3BoaHas QyHKIMU x —10 papna
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41.

5

xZ —

Jns bynkuuum y=
1. Toukoil HEMPEPBHIBHOCTH;

2. Touko# yCTpaHUMOTI'O pa3phIBa;

3. Toukoii pa3pbIBa EPBOTO pojia (CKavyKa);

4. Toukoii pa3pbiBa BTOPOro pojaa (0ECKOHEYHOTO).

; TOUKa Xo =2 ABJIIETC:

OIIK-2

y3

42.

[TpousBogHast GyHKIHH f () =3 paBHa
a 37 6. 635 5 5% Ins r 596Ins

OIIK-2

v3

43.

2 p—_———
I'panuent QyHKIMM Jf=dxm w29
a (8a. Z. 1)

6. (B v D)
849y 49z

paBeH

B
p, S0I+Y

OIIK-2

V3

44.

e’ r

AL

™
&

CmenianHasi poOU3BOAHAS s

. el
FavT— f=smx—-6x"y

a Y 6. —12x g, Cosy—12av I. Lusa

paBHa

OIIK-2

y3

45.

Haiitu mpousBoanyio Gynkmuu y = 2°° 49
— ' =2 L2 * 4gin dx;
— Y =22 *4sindx;
— ' =2 L2 *sin4x;

— Y =292 *4cos4x.

OIIK-2

31

46.

[Tycts p — nena (B ThIC. py0.), a ¢ — 00BEM MpoAax (B THIC.
mT.). Cpenu clneayromux 3aBUCUMOCTEH HAWTH JIMHEWHYIO
yOBIBAIOIIYIO (PYHKIIHIO CIIPOCa.

- q=18-5p;

- q=-7-10p;

— q=p’- 3p;

- p=/q t+16.

OIIK-2

31

47.

OyHKIUS TOJHBIX 3aTpaT B 3aBHUCUMOCTH OT oOBeMma
BBIITYCKaeMOH NPOJYKIIMHU 3aJJaHa COOTHOILIEHUEM

y = x’ -3x" +40, Torna, GbyHKIMA CpegHUX 3aTpar
BBITJIAIUT. ..

40
—L=x2 _3x 4+
X x

- y' =3x? —6x;
- yx = x* —3x3 4+ 40x;
—y=

OIIK-2

V3

48.

— 37 L= 12
paguent QyHKIUH J=2x w12 paBeH
a (dv. =0 1)

OIIK-2

31
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6. (4a. . D)
B. 4y +12v+12-
r. dar-+12

v3

49.

OO6muMm pemeHueM nuddepeHnanbHOro
ypaptenus ¥ 173y +60y =10
q Ce +Cer

6. (e +Cysin(12x)

g Ceos(Sa)+C, sin(12a)

p Ce +Che”

SABJISACTCA

OIIK-2

31

V3

50.

4

[(6x+e")dx
OnpeneneHHblii HHTErpan —+ paBeH
a. Y 6. ¢ ¢ B 6+€ r, 2¢°

OIIK-2

y3

51.

Kakoe BbICKa3pIBaHUE HEBEPHO OTHOCHUTEJIBHO KacaTeJIbHOU
K rpaduky QyHKIII?

1. KacarenbHas xacaercs rpaduka GyHKIIUN B OJHOM TOYKE.
2. HanpaBiieHue KacaTeJIbHOM COBIIAJIAET C HAIIPABJICHUEM
HOpMaJH

3. 3HaueHue NPOU3BOIHON B TOUKE PABHO YIVIOBOMY
Kod(uImeHTy KacaTenbHOU K rpaduky QyHKIIUN

4. Yepes TOUKY KacaHUsI HE MOTYT IPOXOAUTH HECKOJIBKO
KacaTeJIbHbBIX MOJ] Pa3HBIMH YTIIaMH.

OIIK-2

y3

52.

3

X pasen

— |2

Heco6cTBenHBIl HHTErpall
a.l 6. B0

=

OIIK-2

V3

53.

-

[ 2xe" dx
OmnpeeieHHbIN HHTErpaT ~- paBeH

5,2 P
a. 0 6. ¢ B. 4¢ 2

OIIK-2

v3

54.

T.
21
_ dx
HecoGCTBEHHBIIH HHTErpa 2+/x pagen |
a. % 6.0 B. 21

e

—_

OIIK-2

y3

55.

[IpuMepom HEOrpaHUYEHHOU MOCIEA0BATEIIBHOCTH SABIISIETCS
[IOCJIEI0OBATEIbHOCTD
-L3-12-1L. 6. LLLL..

B, sin 1. sin 2. sin 3. sin 4""r. L2.1.3.14..

a

OIIK-2

31

56.

[IpumepoM CXOnSIICHCA MOCIEeN0BAaTENbHOCTH  SIBISETCS
[IOCJIEAOBATEILHOCTD

- 2.4.6.8.10.... 6 L—-L1l-L.. ~0.1.0.2.0.3....

a B

L.

| =

12| =

OIIK-2

31
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57.

[TpuMepoM OrpaHMYEHHOM IOCIICIOBATEILHOCTH SBJISCTCS
[IOCJIEJOBATEIBHOCTh
L2.3.4... 6 cosl.cos2.cos3.cosd. .

0.L.0.2.0.3.... —L-2-3-4..

a

B T

OIIK-2

31

38.

[IpumepoM  OGECKOHEYHO MaJIOW  TOCIEIOBATEIIHLHOCTH
ABJISICTCS ITOCJIECA0OBATCIBHOCTD
L2.3.4.5... 6. 3-2-L0-L..

11
. 234

L-LL-L..

a B

1
2

OIIK-2

31

59.

[Mouemy nuddepennman GyHKIUA MOKHO HCIIONB30BATH B
NPUOIMKEHHBIX BBIUMCICHUSIX ?

1. Iuddepenunan Bcerna CTpeMUTCs K HYIIO;

2. Paznuunsie Gopmbl 3anucu auddepeHnmrana 03HavaKOT
OJTHO U TOXE;

3. Huddepennman obmamaeT CBONCTBAMH, aHAJTIOTHYHBIMU
CBOWCTBaM MPOU3BOJHOM;

4. Yem MeHbLIE MPUPALICHUE HE3aBUCUMOW MEPEMEHHOM,
TeM OOJBIIYIO JOJI0 MpHUpANIeHUS (YHKIUH COCTaBISICT
nuddepeHmnman.

OIIK-2

31

60.

IIpuMepoM OrpaHMYEHHON IIOCIIEOBATEIBHOCTH SBIISIETCS
IIOCJIEI0BATEIBHOCTD

2.4.6.8.10.... 6. =22 0.1.0.2.0.3....

a B

. —L-2-3-4.

OIIK-2

31

61.

Oyukunst y = x° — 9x® + 24x — 18 Ha otpeske [3;5]
UMeEeT:

— Touky min;

— Touky max;

— Touky paspsiBa 1 pona;

— Touky pa3psiBa BTOPOro poja.

OIIK-2

31

62.

[Ipumepom OecKOHEYHO OOJBIIONW TOCIEIOBATEIIHHOCTH
ABJISICTCS ITOCJIECA0OBATCIBHOCTD
a 0.3.0.4.0.5.0.... 6 L-L1-1.. -1L-2-3-4..

1
L —
4

12| =
| =

T.

OIIK-2

31

63.

3HaKouYepeyIOIMINCS sl i 1 1y

n=l1

1. AOGCOJIFOTHO CXOIHTCH;
2. YCIIOBHO CXOIUTCS;

3. AOGCOJIFOTHO pPacXOJIUTCS,
4. YCIIOBHO pacXoauTCsl.

OIIK-2

31

64.

. x°—2x-3

T E——t

Ipexen pasen *~° X —1
12 _ 1

a7 61 o 32 P

OIIK-2

y3
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65.

1_1'111( X 9}
pemen v X paBeH
a. l 6. € B. 7 r. ©

OIIK-2

y3

66.

HE

lim xe™
[Ipenen *——* paBeH
a. ! 6.~ B U r. 7/

OIIK-2

V3

67.

Ecnu npenen oOuiero uieHa psijia He paBeH HYJIIO, TO psij
- pacxoaurcs

OIIK-2

31

68.

Omnpenenute NpaBUIBLHOE COOTBETCTBHE, OOIIUM pEIICHUEM
nudepeHIMaIBHOTO YpaBHEHUS

1.y"=3y"'—4y=0;

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

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

A: y(x) = (C, +Cp);

B: y(x)=Ce ™ +Ce*;

B: y(x)=C,cos3x+C,sin3x;

I': y(x)=C,cos3x—C,sin3x.

OIIK-2

V3

69.

z = X+ 3y - 6x +5y. DKCTpeMyMOM 3TOH (GYHKIHH
Oyzer....

OIIK-2

v3

70.

[Ipenen nocrosinHo# Bennunnbl C paBeH......

OIIK-2

31

71.

Pesynprar wactHoro auddepeHnupoBaHus  GYHKIHUHA
HECKOJIbKUX MEPEMEHHBIX HE 3aBUCHT OT--------- ,ECIIH BCe
MIPOU3BOIHBIC, BXOSIINE B BEIUMCICHHS HETIPEPHIBHBI

- UnTepBana ¢pyHkimm;

- [lopsinka nuddepeHupoBanms;

- Tuna npon3BoIHOMN.

OIIK-2

31

72.

z=2x"—-xy+3y° —2x—11y+5.CraunonapHoii
TOYKOM 3TON (PyHKIUU OyIET. ...

- (-152);

- (1;-2);

- (-15-2);

- (1;2).

OIIK-2

31

73.

Obmee pemenne 1Y coaepx ur

- OnHy MM HECKOJIBKO MPOU3BOJIBHBIX KOHCTAHT

- HaGop KpuBBIX HpPOXOIALIMX dYepe3 3apaHee 3aJaHHYIO
TOUYKY

- JIeHCTBUTENIbBHYIO KOHCTAHTY

OIIK-2

31

74.

Ecmu nBe auddepenumupyembie GyHKIUHM OTIUYAKOTCS Ha
MOCTOSIHHOE CJIaraeéMoe, TO

- UX MPOU3BOIHBIC PaBHBI

- MX MPOU3BOAHBIC PA3IMYAIOTCS HA PA3HOCTh MOCTOSHHBIX
cllaraeMbIxX

-clenyeT  NpPUMEHHTh  TpaBwio  auddepeHunpoBaHHs
CJIOKHOHM (YHKIIUH

OIIK-2

31

75.

[Mouemy nuddepennman GyHKIUKA MOKHO HCIIOIB30BATH B
NPUOJIMKCHHBIX BBIYHCIICHHSX ?

— nmuddepeHIman Bceraa SBiaseTcs eIbIM YHCIIOM;

— paznuusble (opMmbl 3anucu auddepeHipana 03Ha4yaT

OIIK-2

31
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OJIHO U TOXKE;

— muddennuan obnagaer CBONCTBAMH, aHAJIOTUYHBIMU
CBOWCTBaM MPOU3BOJHOM;

— 4YeM MEHbIle NpUupalieHue HE3aBUCUMOM MNEPEMEHHOM,
TeM OOJIBIIIYIO JIOJIO MpHUpAIIeHus] (YHKIIMH COCTaBIISET
g depeHnman

76.

Hudbdepennmpyemass GyHKIUS MOXKET UMETh SKCTPEMYM B
TEX TOYKaAX, I'Ac

- IPOU3BO/IHAS HE CYIIECTBYET;

- IPOU3BOJIHAS PABHA HYIIIO;

- IPOU3BO/IHAs PaBHA HYJIIO WM HE CYIIECTBYET;

- IPpOU3BOJHAA MCHBIIC HYIJIA.

OIIK-2

31

77.

Ecnmu mpenen OTHOWICHHWS TPOM3BOIHBIX IPEICTABISET
co00i1 HeonpeIeIEHHOCTh, TO MOXKHO

- IPUMEHUTH npu3Hak Komw;

- IPUMEHUTH Npu3HaK Jlanambepa;

- npuMeHUTH hopmyny JlenOHuma;

- IPUMEHUTH MpaBmiio Jlonurass.

OIIK-2

31

78.

Yto u3 HIXKE HpI/IBe,I[éHHOFO HE ABJIACTCA BUAOM aCUMIITOT:
- BCPTUKAJILHBIC,

- TOPHU30HTAJIBHBIC,

- KaCaTCJIbHBIC,

- HaKJIOHHBIC.

OIIK-2

31

79.

Kakoe BbICKa3bIBaHHE HEBEPHO OTHOCUTENIBHO KacaTEIbHOMU
K rpaduky GyHKIIIU?

- KacaTenpHas Kacaercs rpaduka QyHKIHH B OTHON TOYKE;

- HalpaBJICHUE KacaTeJIbHOW COBMAJAeT C HalpaBlIEHUEM
HOpMaJy;

- 3HAu€HWE IPOU3BOAHON B TOYKE PABHO YIJIOBOMY
K03 PHULKEHTY KacaTelnbHOH K TpaduKy QyHKINH;

- uyepe3 TOUKY KacaHHMs HE MOrYT IHPOXOAMUTb HECKOJIbKO
KacaTeJIbHBIX O] PA3HBIMHU YTJIAMH.

OIIK-2

31

80.

Ecnu Bo Bcex Toukax HEKOTOPOro MHTEpBasa S )= [j, TO
HEBEPHO:

- KpHBasi BBIITYKJIA B 9TOM UHTEPBAJIE;

- rpadMK HAXOUTCS HUXKE JIFOOOW KacaTeIbHOM;

- (hyHKIIMS ©IMEET MUHUMYM (TIPaBHIIBHO);

- WCCJIeIOBaHbl 3HAaKU BTOPOM MPOU3BOIAHOM ClieBa U CIpaBa
OT KaKJIOM BO3MOYKHOW TOYKH.

OIIK-2

31

81.

UYemy paBHa [Sinz x:ll

OIIK-2

Vy3

82.

O6mum pemierrieM auddepeHInaTbHOTO YPaBHEHUST N-TO
MOPsIIKA HA3BIBAETCS

- pelieHue, B KOTOPOM IPOU3BOJIBHBIM IOCTOSHHBIM
MPHUIAI0TCS KOHKPETHBIC YHCITIOBBIE 3HAYCHHUS

- peleHue, colepskaliee h HEe3aBUCHUMBIX MPOU3BOJIBHBIX
MOCTOSIHHBIX (TIPaBUIJIBHO)

- peleHue, BBIPAXEHHOE OTHOCHTEIHHO HE3aBUCUMOM
MIEPEMEHHOMN

- pelieHue, NojJy4yeHHoe 6e3 HHTErPUPOBaAHUS

OIIK-2

31

83.

n__
JlaHo ypaBHeHue Buja © e . UTo HEe OTHOCUTCS K 1EIHN

OIIK-2

31
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BBEICHUS HOBOM (pyHKIMH z(x) o

z(x) =y
zix)=y"
z(x)=y"
zlix)=Fix)
84. | PemeHuem Kakoro ypaBHEHUs OyneT GyHKIWS, BbIpaKeHHAs OIIK-2 V3
yepe3 3HaUeHUE UHTETpajia OT MPaBOd YaCTH ypaBHEHH?
Sydy = LZ
cos” X
y=x+snx
2vdv=Inx dx
[1+ x)dy: 2y dx
85. | OTHomeHNEe JABYX OJHOPOAHBIX (YHKIUH OIUHAKOBBIX OIIK-2 31
CTENEeHeH ecTh OAHOPOAHAS PYHKLUSA
- HyJIEBOH CTEIIEHU
- IEpBOM CTENEHU
- BTOPOH CTEIIEHU
- CTENEHU Ha OJIHY HUXKE CTeleHel MCXOHbIX (PYHKIMH
86. | Kakoe BpIcKa3plBaHME HE OTpa)KaeT IPHU3HAK YPAaBHEHUsS B OIIK-2 31
noJHBIX auddepenimanax?
- JieBas YacTh YpPaBHEHUS TIPEJACTABIAECT COOOH CymMMmy
yacTHBIX quddepeHnnanon
- YacTHas MPOM3BOAHAS MO OJHOM TNEPEeMEHHOW OJHOTO
CJIaraeMoro M 4acTHasi IpOM3BO/IHAs 10 APYroi IepEeMEHHOM
Jpyroro CJIaraeMoro paBHBI
- ofmee peuieHHE B HEIBHOM BHUJAE OmIpeaessercs
ypaBHeHueM F(x, y) =C
- BBIp@)KEHHUE, 3aBHCALIEE OT Yy, BXOAUT TOJIBKO B JIEBYIO
4acTh, a BBIPAXKEHHUE, 3aBUCSAIIEE OT X - TOJBKO B MPABYIO
4acThb
87. | Pemenne mMHEHHOrO OJHOPOAHOTO U (GEepEeHIHaTEHOTO OIIK-2 31
YpaBHEHMs ~ BTOPOrO  MOpsAAKAa € I[OCTOSHHBIMU
Koo punreHTamMu COJIEPIKUT TPUTOHOMETPUUECKHE
byHKIIUH, eCITr
- ompeenuTeas BpoHCKOTro paBeH HYIO
- KOPHU XapaKTEPUCTUUYECKOIO YPABHEHUS KOMIIJIEKCHbIE
- KOPHH XapaKTePUCTUYECKOTO YPAaBHEHUS JIEHCTBUTEIbHbIC
U pa3iuyHble
- KOPHHU XapaKTEePUCTHUUYECKOTO YPaBHEHHUS BEIIECTBEHHBIEC
paBHbIE
88. | U3 TOK]IECTBA, BO3MO>KHOI'O pu paBEHCTBE OIIK-2 31
K03(pPHULMEHTOB IIPU OJJMHAKOBBIX CTEHNEHSX X, MOIY4atoT
- KOPHH XapaKTePUCTHUYECKOTO YPaBHEHHUS
- peleHre 0THOPOIHOIO YpaBHEHUs
- muddepeHIanbHOe ypaBHEHHE 00Jiee HU3KOT0 MOpsIKa
- CUCTEMY YpaBHEHUH
89. | Ilpu pemenun nuHEHHOTO MU HEpPEeHINATBFHOTO YpaBHEHUS OIIK-2 31

IIEPBOrO MOPAJIKA HE IPUMEHAETCS
- 3aMEHa [IEPEMEHHONU
- pa3JeNeHne NEPEMEHHBIX
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- METOJI HeoTpeIeAEHHBIX KOd(DPUIIMEHTOB
- HHTETPUPOBAHHE T10 YACTIM

90.

TTepBbIM LIATOM peLLeHHs ypaBHeHus » 7 = In x+1

SIBIISICTCSL:

- IOWICHHOE JIeJICHUE YPaBHEHUS Ha X
- IepeHoC Jorapugma B JIEBYIO 4acCTh

- IEPEHOC MTPABOH YaCTH B JIEBYIO 4aCTh
- HaXOXJIeHHe Jorapudpma

OIIK-2

31

91.

[T r_

YacTHOE pelIeHHe ypaBHEHHs Buja @  £2 =S (x]’ rae
paBas 4YacTb — MHOTOWIEH IIEPBOM CTENEHU, CIEAyeT
UCKaTh B BUIE

= x[ﬂx+C’)
x[ﬂxg +Bx+C")
x[ﬂx+3)
;rl[ﬂx2 +Bx)

Y
Y
Y

OIIK-2

y3

92.

i
d
Uemy paBeH I rax ?

It
6

T
X

I yo
=

x4+

OIIK-2

V3

93.

Yto W3 HMKE MNPUBEAEHHOIO HE OTHOCHTCS K METOLY
paznoxenus?

- HEONpeAeNEHHbIM MHTErpajn aureOpandeckoid CyMMBI
KOHEUHOTO 4YKciia (DYHKIMH paBeH airedpanmdeckor cymme
HEONpeaeIEHHBIX HHTETPAJIOB ATUX (PYHKIIUI

- IOCTOSIHHBI MHOKUTEJb B MOJBIHTETPATIbHOM BBIPAKEHUH
MO’KHO BBIHOCHUTD 32 3HaK HEOINPEAEIEHHOTO NHTETpalla

- IPOU3BOJIbHAS IOCTOSIHHAs B OKOHYATEIbHOM DPELICHHUU
00BbEeIMHSET BCE MPOU3BOJIbHBIE TOCTOSIHHbIE

- Heompenen€HHBIM WHTErpajll  00JialaeT  CBOWCTBOM
WHBApUAHTHOCTHU

OIIK-2

31

94.

UYro U3 HMXKE MPUBEIEHHOTO OTHOCUTCS K METOAY 3aMEHBI
IIEPEMEHHOI?

- TMOJBIHTErpajibHOE BBIpAXKEHHE TMPEACTaBIsAET COOOi
HE3aBUCHMYIO TEPEMEHHYIO, YMHO)KEHHYIO Ha MHOTOYJICH
OT DJTOM MNEPEMEHHOW, WM HAa TPUTOHOMETPUUYECKYIO
(GyHKLIMIO OT JTOH TEpPEeMEHHOW WIM Ha CTENEHHYIO
GyHKIHIO (B TOM YHUCIIE KOPEHb) OT ATOU MepeEMEHHOMN

- TMOJBIHTErpayibHasi (QYHKUMS B KOHEYHOM YHUCIE TOYEK
KOHEYHOTO OTpe3Ka MHTEIPUPOBAHMUSI HE CYILECTBYET,
oOpainasich B 0ECKOHEUYHOCTh

- OTCYTCTBYIOT MHOTOYJIEHBl OT IE€PEMEHHOH, KOTOpHIE
MOYHO ObUTO OB TPe0Opa3oBaTh

- DJIEMEHTapHble JpoOHM, B YHCIUTENSIX KOTOPHIX -

OIIK-2

31
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HEKOTOPBIC, ITOKA HCU3BCCTHBIC YK CJIA

95. | Merox HeompenenéHHbIX KOA((UIMEHTOB NPUMEHSIETCS, OIIK-2 31
Korja

- B YUCJIUTEJIE — TAHT'€HC WUJIM KOTAHT€HC OJTHOW IEPEMEHHOM
- HY)KHO Pa3JIOKHUTh JPOO0h Ha MHOXKHTEIIN

- B YUCJIUTEJIC — TIOKa3aTellbHas (QYHKIUS

- B 3HAMEHaTeJie — KOPEHb CYMMBbI KBaJpaToB

96. | Onpenenurte NpaBUILHOE COOTBETCTBUE:! OIIK-2 Vv3
1. ®opMyna nepBOro 3aMevaTeIbHOTO Mpeena.
2. ®opmyna BTOPOTO 3aMeYaTeIbHOTO Mpeena.
3. ®opmyna Herotona-Jleitonmuia.

4. ®opMyIia UHTETPUPOBAHUS IO YACTSIM.

sin x

A. lim
x—=0 x

B. Iu-dv:u-v—fv-du;

B. Iim 1+l =€;

X—>0 x

L} f(x)dx = F(b) = F(a).

97. | K popmyne Hprorona-JIeiiOHUIIa HE UMEET OTHOIIICHUS: OIIK-2 31
- ONpENENEHHbIM HHTErpaj HE 3aBUCUT OT TOrO, Kakas
nepBooOpa3Has MOABIHTErpabHON (DYHKLIMHU B3SiTa IIPU €T
BBIUMCIICHUH

- MPU HAXOXKJIEHUH CYMMbl HMHTETPAJIOB CIIEyeT BBOAMTDH
TOJIKO OJIHY IPOU3BOJILHYIO TIOCTOSTHHYIO

- Ha oTpe3ke [a, b] mpupamieHus BceX NEPBOOOPA3HBIX
¢ynkuuu f(x) coBnaaaror

- B TNepBOOOpa3Hyr (YHKIHIO TOJICTABISCTCS 3HAYCHHE
BEPXHEro mpenena b, nanee - 3HaYeHUEe HUKHETO Mpejiena a

98. 2 OIIK-2 Vv3
[orx dx
UYemy pasen ! ?
8 4
2z
t t
8 1
R T
t 2
8 1
SJz-32_40
3 3
4232
99. | Beruucnuth miomiaas (GUrypsl, OrpaHUYEHHON TpaduKoM OIIK-2 v3
GyHkUMu Y = x2 + 2, ocwro Ox, ockro Oy 1 psamoii x=1
1) 7/3; 3)  2/3;
2) 1/3; 4)  4/3;
100. | IInowmanu KpUBOIMHEMHOM Tpaneuuu paBeH OIIK-2 31

- HeonpeAeNEHHbI HMHTErpan OT (YHKIHMHU BO3BEICHHS
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yucia B KBaJpar

- ONpencNEHHBIM  HMHTErpall  OT  HEOTPULATEIbHOU
HeIpepbIBHON (DYHKITUU

- HeCOOCTBEHHBIN MHTETPAI OT HENPEPHIBHON (yHKIIUN

- HeCOOCTBEHHBIH MHTErpal OT HEOrPaHUYEHHON (YHKLIUU

101. | Touku skcTpeMyMa GYHKIMH ABYX MIEPEMEHHBIX - 3TO: OIIK-2 31
- TOYKH, B KOTOPBIX IEpPBbI€ YAaCTHbIE MPOU3BOJHBIC PABHBI
HYJITIO MJIH HE CYIIECTBYIOT

- TOYKH, KOTOPbIE HAXOAATCS B BEPXHEH MOITYIIOCKOCTH

- TOYKH, KOTOPbIE HE MOTYT OBITh H300paXeHbI rpahuIeCcKu
- TOUKH IIEPECeUeHMsl C OCIMU KOOPIMHAT

102. | YTo He sBiIAETCS IAroM HaXOXKACHUS IKCTpeMyMa QyHKIUN OIIK-2 31
JIBYX TIEPEMEHHBIX?

- HaXOKJEHUE ONPENIEIUTENSA

- IOAICTAHOBKA 3HAYEHUSI KPUTUUECKON TOUKH B UCXOIHYIO
(GYHKLHUIO ABYX MEpPEMEHHBIX

- HaXOKJCHUE aCUMIITOT

- peleHue CUCTEMbI YPaBHEHU I

103. | UTo HE OTHOCUTCS K MOHSTHIO U HAXOXIECHUIO YCIOBHOTO OIIK-2 31
KcTpemyma?
- MeXIy TIepeMEeHHbIMH  CYIIECTBYET  HEKOTOpas
B3aUMOCBA3b

- CBSI3b MEXKIy [EepEeMEHHBIMU 33/laHa YpPaBHEHHEM
- CYUIECTBYIOT OTpaHHYEHHUS JUIsI KOOPAMHAT TOYKHU
JKCTpeMyMa

- HY’)KHO HaXOJWTh KPUTUIECKHE TOUKH

104. | YucnoBo# psiJi CXOAUTCS, €CIU MPEAEN €r0 YaCTUUHbBIX OIIK-2 31
CyMM...

- KOHEYEeH

- OeckoHeueH

- HE CYIIECTBYET

105. | [IpomomxkuTe HEOOXOAUMOE YCIOBUE CXOAMMOCTH Psa OIIK-2 31
Ecnu npenen n-ro 4ieHa psijisi paBeH HYIIO, TO.................
- HEOOXOIMMOE YCIIOBHE CXOJUMOCTHU BHITIOTHEHO

- He0OXOMMOE YCIIOBHE CXOJUMOCTH HE BHIIIOJIHEHO

106. = (1Y OIIK-2 V3
CyMMa 4uciaoBoro psija Z (gj paBHa...
n=0
-0,25
-1
-5
-25
107. | Ilpu xakuxX 3HaYEHUAX p 0OOOIICHHBII TApMOHUYECKHUIA PSIIT OIIK-2 v3
o0
> L SBJISIETCS CXOASIIIUMCS?
n=1 np
1 p>l 2) p=1
3) p<l 4) p*l
108. | lus ucciienoBaHus CXOAUMOCTH YHUCIIOBOTO psiia OIIK-2 31
0 _ 1)}’! +1
Y. ———— cieayer IpPUMEHHTb. .
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- mpusHak Komm

- npu3Hak Jlanambepa

- npu3Hak JleliOHuma

- TIpeJICNIbHBINA PU3HAK CPABHEHUS

109. | lns ucciienoBaHus CXOAUMOCTH YHUCIIOBOTO psiia OIIK-2 31
© 1 4n
> CJIE€y€eT NPUMEHUTE. ..

n=1 n5 + 2n2

- mpusHak Komm

- npu3Hak Jlanambepa

- npu3Hak JleliOHuIa

- TIpeJICNIbHBINA PU3HAK CPABHEHUS

110. © (_ 1)n+1 OIIK-2 V3
3HAKOYEPEAYIOIUNCS P ), ————
n=1 4n-—1

- a0COJIFOTHO CXOIUTCS
- YCJIOBHO CXOJUTCS

- pacxoauTcs
111. o OIIK-2 v3
Pannyc cX0qMMOCTH CTENEHHOIO psija ), —— PaBeH. ..
n=0 4"
-16
-12
-1
-00
112. | Ecmu f(x) = x* =1, TO KOOQOHUMEHT ¢, Pa3I0KEHUS OIIK-2 V3
naHHou ¢yHkuuu B pan Teitnopa no crenensm (x —1)
paBeH...
-0,25
-1
-5
-25
113. e OIIK-2 v3
Pannyc cxoaquMocCTu CTENEHHOTO psiia z a,x" paseH 10.
n=1
Toraa nHTEpBaNl CXOJUMOCTH UMEET BUL ...
-(-10;10)
-(5:5)
-(0;10)
114. | YkaxuTte CXOIAIIUECS YUCIOBBIE PSIIbl OIIK-2 V3
=1 S|
1. 2.
wt n+S nZ:I: \Vn+4
S| o1
3',12::‘n2+n 4',,Zz;n3+n
115. | Haiitu Touky MakcumyMma pyHKLIHUU OIIK-2 v3

y=2x3 +3x2 —T2x+7

-x=3
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-Xx=5
- x=7
-x=10

116. | HeoOxonuMbIM ycioBHUeEM MakcuMyma Au(epeHnnpyeMoit OIIK-2 v3
byakuun y=f(X) B TOUKe Xo SBJISICTCS. ..

1. f(xg)>0
2. f'(xp) %0
3. f'(x9) <0
4 f'(x0) =0

117. OIIK-2 v3

3
. 2
Heonpenenennsiii unrerpan [ x~ 3% dx pasen...

118. OIIK-2 31

b
CDOpMy.]'Ia jf(x)dx = F(x) Z=F(b) - F(a) Ha3bIBACTCA
a

bOopMyIIOH. ..

- Komm-byHnsakoBckoro
- Herorona-Jleitbuuia
- 'aycca

- Kpamepa

119. 5 OIIK-2 V3

Onpe/ieneHHblii HHTErpa j(3x2 + 2)dx pasen...
1

-132

-100

-96

-10

120. | Haiftu wactayio mpoussonnyio z, B Touke (2; 2) or OIIK-2 V3
y+3
x3 -3

byHKIMH Z =

-(-1,6)
-5

-(-3)
-0

121. | Kak naspiBaetcs Bepakenne {z’ o ZS’ 32 OIIK-2 31

- YCIIOBHBIN 3KCTPEMYyM

- TPaIeHT

- yacTHBIN nuddhepeHmnan

- IPOU3BOJIHAS IO HAIIPABJICHUIO

122. | JInausvu yposrs Gynxuun z =(x°-2y)° SBISIOTCS ... OIIK-2 31
- IpsIMbIE

- napa0oJibl
- JUTUIICHI

123. | O6mmm  pemeHueM  aud@epeHIHMATBHOTO  YpaBHEHUS OIIK-2 Vv3
y' =2X sBasercs ...

H x'+7
2) x*+C
3) x+C
4 x*+Cx+7
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124. | HaxoxxaeHne 4YacTHBIX pemeHud  auddepeHnnanbHbIX OIIK-2 31
YpaBHEHUU O HAYAJIbHBIM YCJIOBHUSIM HA3bIBACTCSl PEIICHHUE
3a/ayi. ..
- bepnynnun
- Jlarpanxa
- Ko
125. | U3 nanubix nuddepeHnaibHbIX YPaBHCHHH YPaBHEHUSIMHU OIIK-2 31
5
Bepuymm seasiores...1) @ _ Y Y
dx X x’
d
2) X y _ y — y 2 e X
dx
3) y dy_+ x’ =0
dx
4) & -3x*+y =0
dx

5.3.2.2. Bonpochl 1Jis1 YCTHOTO onpoca

Ne Conepxxanue Kommerenius NJK

1. | MuoxectBa. Onepaniriii HaJi MHOXXECTBAMH. OI1K-2 31
OrpaHn4eHHOCTh MHOKECTBA. TOYHas BEpXHSISI M HUKHSSA OIIK-2 31
rpaHu MHOKeCTBa. CBOMCTBO TOYHBIX I'PAHEH.

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

4. | OTKpbITBIE, 3aMKHYThle  MHOXecTBa. KOMMakTHOCTh OIIK-2 31
MHOXkecTBa. OToOpaxeHue.

5. [TocnegoBarensHOCTH. JIeHiCTBHS HAl HUMH. OIIK-2 31

6. | OrpaHu4eHHbIE U HEOTPAaHUYEHHBIE [10CJIEJOBATEIbHOCTH. OIIK-2 31

7. beckoneuno MaJkle, OECKOHEYHO OompIIKE OIIK-2 31
1ocJse10BaTeabHOCTH. CBSI3b MEXKy HUMH.

8. | CpoiicTBa 0€CKOHEYHO MAJIBIX MOCIEA0BATEIILHOCTEH. OIIK-2 31

9. Cxomsmmecs nocjiaeq0BaTeIbHOCTH. OIIK-2 31

10. | Teopema 0 €OWHCTBEHHOCTH Tpeleia  CXOMSIIEHCS OIIK-2 31
MOCJIEZIOBATEIHLHOCTH.

11. | Anrebpanyeckas  cymma, IIPOU3BEJICHUE,  YaCTHOE OIIK-2 31
CXOMSIINXCS
MOCJIEA0BATEIBbHOCTEM.

12. | IlpenenbHblil mepexo]l B HEPABEHCTBAX. OIIK-2 31

13. | Teopema o Tpex mocaea0BaTEIbHOCTSX. OI1K-2 31

14. | MOHOTOHHBIE MOCIEIOBATEIHLHOCTH. OIIK-2 31

15. | Yucno e. OIIK-2 31

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

17. | Ionsatue ¢ynkmuu. CrnocoOwr 3amanus. Kiaccudukanus OIIK-2 31
GyHKIUI.

18. | Ilpenen ¢ynknuu B TOuke. I[IpaBbIii, JEBBI mpenesbl OIIK-2 31
byHKIMH
(mo I'eitne u mo Komn).

19. | Ilpenen ¢ynkuuu Ha Oeckoneunoctu (mo ['eitHe uW 1O OIIK-2 31
Kommn).

20. | Teopemsl 0 npeaenax GyHKIMHU. OIIK-2 31

21. | IlepBslii 3amMeyaTeNIbHBIN NpEeI. OIIK-2 31

22. | Bropoii 3aMeudatesbHbIi Ipeae. OIIK-2 31

23. | beckoHeyHO Manible M OECKOHEYHO OoJblive (QYHKLIHH. OIIK-2 31
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CBi3p MCXKIY HUMH.

24. | CpaBHeHue OeckoHe4HO Manblx (yHkuuid. CpaBHeHue OIIK-2 31
OCCKOHEYHO OOJIBIUX (HYHKIIHHA.
25. | HenpepbIlBHOCTh DYHKIINH. OIIK-2 31
26. | Touku paspeiBa (pyHKIMHU (MIEPBOrO pojaa, BTOPOro poja, OIIK-2 31
YCTPAaHUMBIH pa3pbIB).
27. | Teopema 00 apudMeTHUYECKHUX CBOWCTBaX HEMPEPHIBHBIX OIIK-2 31
GyHKIUI.
28. | Teopema 06 yCTOMYMBOCTH 3HAKA HENIPEPHIBHON (DYHKITHH. OIIK-2 31
29. | TlepBas Teopema bosbiiano-Koiu. OIIK-2 31
30. | Bropas teopema bonbano-Kommu. OI1K-2 31
31. | Touynast BepXHssi U TOUHAS HIKHSS TPaHU () YHKIIUH. OIIK-2 31
32. | Ilepas Teopema Beitepuitpacca. OI1K-2 31
33. | Bropas Teopema BeiiepiTpacca. OIIK-2 31
34. | HenpepbIBHOCTb CJIOKHON (DYHKIIMH. OIIK-2 31
35. | HenpepbsIBHOCTH 0OpaTHOM (PYHKIUU. OI1K-2 31
36. | Iloustue nponsBoaHOM. ['eOMEeTpUUECKU CMBICIL. OIIK-2 31
37. | Ionstue nuddepeHIUPyEMOCTH PYHKIIUH. OIIK-2 31
38. | Teopema o cBsa3u guddepeHIUPYEeMOCTH GYHKIUH H OIIK-2 31
CYUIECTBOBAHMEM ITPOU3BOJIHOM.
39. | Cps3pb HEeNIPEPBHIBHOCTH U JU(DPEpEHIIMPYEMOCTH. OIIK-2 31
40. | Iuddepenunan  QyHkuuu. ['eoMeTpudecKHil  CMBICIT OIIK-2 31
muddepennuana.
41. | duddepeHunpoBaHUe CYyMMBbI, pa3HOCTH, HMPOU3BEICHUSI U OIIK-2 31
YacTHOTO
IBYX QYHKIUH.
43. | Teopema o nmpou3BoaHON 00paTHON HYHKIIUH. OIIK-2 31
45. | JInddepeHnmpoBaHue CIONKHON QYHKITUU. OIIK-2 31
47. | Ilpou3Bo/HbIE BHICIIMX HOPSAKOB. OIIK-2 31
48. | JInddepeHnnansl BBICHIUX MOPSIKOB. OIIK-2 31
49. | Bo3pacranue u yObIBaHHE (PYHKLIMH B TOUKE (ONpeaeseHue OIIK-2 31
1 TEOpeMa).
50. | IonsTue nokanbHOro 3kcTpeMyMa pyHkuuu. Heobxonnmoe OIIK-2 31
YCIIOBUE JIOKAJIbHOTO SKCTPEMYMa..
51. | Teopema Poss. OIIK-2 31
52. | Teopema Jlarpanxa. OIIK-2 31
53. | Teopema Komu. OIIK-2 31
54. | VYcioBus MOHOTOHHOCTH (DYHKIIMM HAa UHTEpBAJIE. OIIK-2 31
55. | ®opmyna Teitnopa. OIIK-2 31
56. | ®opmyna Makiopena. OIIK-2 31
57. | IlepBoe nOCTaTOYHOE YCIOBUE IKCTPEMYyMa. OIIK-2 31
58. | Bropoe nocraToyHoe ycliOBHE SKCTpEMyMa. OIIK-2 31
59. | Okcrpemym ¢yHKIMH He auddepeHnupyeMord B JTaHHOU OIIK-2 31
TOUKE.
60. | HanpaBineHue BBIIYKIOCTH M TOYKM Iepermba rpaguka OIIK-2 31
byHKIHH
61. | HeoOxoaumoe ycinoBue TOUKHU Ieperuoa. OIIK-2 31
62. | JloctaToyHOE yCIOBHE TOUKH Ieperuoa. OIIK-2 31
63. | AcuMITOTHI rpaduka byHKIH (BepTHKaIbHAS, OIIK-2 31

TOPU30HTANIbHAS, HAKJIIOHHAs)
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64. | IIpasuno Jlonurans. Packpeitie neonpenenennoctu 0 |, © OIIK-2 31
0 o
65. | [Tonstue nepooOpa3zHoii. OCHOBHBIE CBOWCTBA.(JIeMMa, OIIK-2 31
TEOpeMa).
66. | IlonsiTue HeoNMpeNEeIEHHOTO UHTErpaa. OIIK-2 31
67. | Meron 3amMeHbI IEPEMEHHOM. OI1K-2 31
68. | MeToa UHTErpUPOBAHUS 110 YACTSM. OIIK-2 31
69. | OCHOBHBIE TUIIBI HHTEIPAJIOB OEPYILUXCS 10 YACTSM. OIIK-2 31
70. | Teopema o MpEeACTABICHUU PAlMOHATBHOW (DYHKIIUU B BHJIC OIIK-2 31
CyMMBI 3JIEMEHTApHBIX JApoOel ¢ HeompeaeleHHbBIMU
Kod(punmeHTamu.
71. | Meron HeonpeaeneHHbIX KO3 QUIIMEHTOB. OIIK-2 31
72. | OCHOBHBIE TUIIBI UHTErPAJIOB OT PAIIMOHAIBHBIX (QYHKIIH. OIIK-2 31
73. | llonsitue UHTErpaIbHOM CyMMBI. ['€OMeTprUUYECKU CMBICIT OIIK-2 31
74. | IloHsTHE ONIPEIETIEHHOIO UHTETpaJIa. OIIK-2 31
75. | OCHOBHBIE CBOMCTBA OMPEAEIECHHOI0 HHTErpaa. OIIK-2 31
76. | UnTerpan ¢ nepeMEeHHbIM BEPXHUM MPEIECTIOM. OIIK-2 31
77. | ®opmyna Heiorona-JleitOuuia. OI1K-2 31
78. | 3amMeHa nepeMEeHHBIX B ONPEICIICHHOM UHTErpase. OIIK-2 31
79. | ®opMyna WHTErpUpPOBAHUS IO YacTSIM B ONPEACICHHOM OIIK-2 31
WHTETrpale.
80. | IIpubnmrkeHHOE BBIYHMCICHUE ONPEACICHHOIO HWHTEerpasa OIIK-2 31
[TpubnmxeHHOe BEIYMCIICHUE ONPEICIEHHOTO HHTErpaa
81. | HecoOcTBeHHBIC HHTETPAJIBI C OECKOHEUYHBIMU TTPEACIIAMH. OIIK-2 31
82. | HecoOcTBeHHBIC MHTETPAJIBI OT HEOTPAHUYCHHBIX (PYHKITUH. OIIK-2 31
83. | Metpuueckue, IMHEHHBIE, HOPMHUPOBAHHBIC, EBKJIUIOBBI OIIK-2 31
MIPOCTPAHCTBA.
84. | [lonstne ¢ynkuuu n nepemeHHblx. llpenen ¢ynkuum n OIIK-2 31
MIEPEMEHHBIX.
85. | HenpepbiBHOCTh (DyHKIIMM N NEPEMEHHBIX. OIIK-2 31
86. | HenmpepbIBHOCTH CIOXKHOM (YHKIINH. OIIK-2 31
87. | YacTHbIe MPOU3BOIHBIC HYHKIIUHA N IEPECMEHHBIX. OIIK-2 31
88. | duddepennupyemMocts QyHKIIMU N MEPEMEHHBIX. OIIK-2 31
89. | Iuddepennman GyHKIUS N TEPEMEHHBIX. OI1K-2 31
90. | AuddepenunpoBanue CiI0KHON (YHKIIUH. OIIK-2 31
91. | IlpousBonHas no HanpaBiaeHuto. [ paaneHT. OIIK-2 31
92. | YacTHble TPOU3BOAHBIC BBICIITUX IMOPSAIKOB (DYHKIIMHU N OIIK-2 31
MEePEMEHHBIX.
93. | Iunddepenunan BToporo nopsaka (GyHKIHHA N TIEPEMEHHBIX. OIIK-2 31
94. | KBagparuunas popma. Kpurepuii CunbBectpa. OIIK-2 31
95. | JloctaTo4HbIC YCIOBHS JIOKAIBHOTO SKCTpeMyMa (DYHKIIMH N OIIK-2 31
MePEMEHHBIX.
96. | HesBable QyHKIMN. OI1K-2 31
97. | YCIOBHBII 3KCTPEMYM. OIIK-2 31
98. | Meron muoxwuTteneit Jlarpanxa. OIIK-2 31
99. | OnpexneneHue YUCIOBOTO PsiJia, YACTUYHON CYMMBI, OIIK-2 31
CXOASILErocs psija.
100. | CoiicTBa CXOASUIUXCS YUCTOBBIX PSIIOB. OIIK-2 31
101. | Heo6xoaumoe yCIoBHE CXOAMMOCTH YUCIOBOTO PsJIa. OIIK-2 31
CXoauMOoCTh TapMOHUYECKOTO Psijia.
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102. | HeoOxoaumMoe U JOCTaTOYHOE YCIOBHE CXOAMMOCTH PsiJia C OIIK-2 31
HEOTPHIIATEIIbHBIMU YICHAMH.
103. | Tlpu3Hak cpaBHEHUS. OIIK-2 31
104. | Ilpuznak JlanamOepa. OIIK-2 31
105. | MarerpanpHblii npusHak Komm. OIIK-2 31
106. | 3nakouepenyromuiics psia. [IpuzHak JleitoHuA. OIIK-2 31
107. | 3HakonepeMeHHBbIE PSIbI, UX CXOTUMOCTD. OI1K-2 31
108. | CreneHHBI€ PSABI. OI1K-2 31
109. | Teopema AGens. OIIK-2 31
110. | Teopema 06 uHTEpBAJIE CXOIUMOCTH CTENIEHHOTO Psijia. OIIK-2 31
111. | Teopema o pagnyce cXOAUMOCTH CTEIEHHOTO PsiAa. OIIK-2 31
112. | Onpenenenue auddepeHInanbHOr0 ypaBHEHHS TEPBOTO OIIK-2 31

nopsaka. Pemenue ypaBHenud. 3agaua Komm. OOmee u
YaCTHOE pPelIeHUE YpaBHEHHUSI.

113. | YpaBHEeHUS C pa3aessiOIIUMUCS IEPEMEHHbBIMHU. OIIK-2 31
114. | JIluneitHble ypaBHEHUS. OIIK-2 31
115. | YpaBHeHus B noiHbIX quddepeHnmanax. OIIK-2 31
116. | Iuddepennmanpable  ypaBHEHHS  BTOPOrO  IOpPSIKa OIIK-2 31
(OCHOBHBIE MOHATHUS, YPAaBHEHUS AOIMYCKAIOIINE NOHUKEHUS
TOPSIIKA).
117. | JIuneitnsle  auddepeHuuanbHble  ypaBHEHUS  BTOPOTO OIIK-2 31
nopsiika
118. | Jluneitnsle  auddepeHuuanbHble  ypaBHEHUS  BTOPOTO OIIK-2 31

rnopsaJka € mOCTOAHHBIMHA KOB(l)(bI/II_II/ICHTaMI/I

5.3.2.3. 3agaum AJ1s1 NPOBEPKU YMEHHI U HABBIKOB

No Conepxanue Komnerenmus NJK
3
L. Haiitu npoussoanyto pyHkuuu y = 2% (4x) OIIK-2 H3
HccnenoBath GyHKIMIO U TOCTPOUTH TPaPUKH.
2. x’ — OIK-2 H3
Y= 2 y=Xx + 2 —X.
x" =3
Brraunciuts HEOIPEICTCHHBIN
3, J‘x2 —2x+x-1 OIIK-2 H3
UHTEerpan dx
3.2
X
dx
4. | BoluncnuTh HeonpeneneH bl HHTErpaT 3 OIIK-2 H3
(2+5x)
Haiitn nmomans KpUBOJIMHEMHON Tpaleuuy, OrpaHuYeHHOM
> ’ x=1x=4 xy£4 ’ OINK-2 H3
JTAHHBIMU JIMHUASIMA > ’
Haiitu oOmee pemenue nuddepeHInanbHOro ypaBHEHUS
6. o x OIIK-2 H3
(I+e’ )y =e";
. Haiitu oOmee pemenue aud¢epeHunanbHOro ypaBHEHUs OIIK-2 3
2xyy’ = y2 452 ;
Haiitu obmee pemenue auddepeHnaaIpHOr0 ypaBHCHUS U
8. | COOTBETCTBYIOIIEE YACTHOE PEIICHHE: OIIK-2 H3

Y +2xy= —2x3, y()= e ! :
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9 H’;aﬁm ’061uee pemenre auddepeHnnanbHOro ypaBHEHUs OLIK.2 H3
V' +8y' +25y=0;
Haiitu oOmee pemenue aud¢epeHInanbHOro ypaBHEHUs
10. ; H3
n ! 2 OHK 2
y'+y =2y=6x",
11, H:1171TI/1 OGH.[CCPCH.ICHI/IC nudepeHIMaIBHOTO YPaBHEHUS OIIK.2 H3
V' +4y=3sin2x.
JIist KaKJ0ro psifia BeIIUCATh IEPBbIE 5 YJIEHOB pa3ioKeHUs.
Haiitu ipeien obuiero unena psaga d,,. Caenarb BHIBOIL.
12. OTTK-2 H3
L 2+n
n=1n> -3
HccnenoBaTh psAabl Ha CXOJUMOCTb, NPUMEHSS NPU3HAKU
CpaBHEHHUdA. YKa3aTb OOmMH wWIeH psaga, € KOTOPBIM
13. o -l OITK-2 H3
CPaBHUBAETCS JAHHBIN PAL. -
n=15"+1
HccnenoBaTh psAabl Ha CXOJUMOCTb, NPUMEHSS NPU3HAKU
Hanam6epa u Komn.
o (1) OIK-2 H3
n=1 5"

5.3.2.4. Ilepeyenn Tem pedepaToB, KOHTPOJIbHbIX, pacyeTHO-rpaguyecKkux pador
«He npegycMmoTpeHs»
5.3.2.5. Bonpocsl 17151 KOHTPOJIbHOM (pacueTHO-rpaduyeckoii) padoTbl
«He npenycmoTpeHb»

5.4. CucremMa olecHUBAHHUSA JOCTHKCHHUS KOMIIETEeHIINIA
5.4.1. OueHka 10CTHKEHUSI KOMIIETEHIUI B X0/1e IPOMEKYTOYHOMN aTTecTAlnuu

OIIK-2

Nuaukatopel JOCTUKEHUS KOMITETCHIIUU

OIK-2 Howmepa Bonpocos u 3a1a4

BOIIPOCHI K 3aJJa4yM K

Kon Coneprxanue
AK3aMEHY AK3aMEHy

OCHOBHBIE IPUHIUIBI U UHCTPYMEHTHI MaTeMaTH4ECKOro
31 | anamuza U1 cOopa U 0OpaOOTKM JaHHBIX IIPU PELICHUU 1-38
MOCTaBJIEHHBIX SKOHOMUYECKHUX 3a/1a4

NPUMCHATDH MECTOABI MAaTEMAaTUYCCKOI'O aHaJlu3da H

VY3 | mogenupoBanus uisi cOopa W 0OpaOOTKM JTaHHBIX IPHU 1-38
pEIICHUHU TTOCTABICHHBIX 9KOHOMHUYECKUX
BJIa/ieeT HaBbIKAMHU  ONpEICNIICHUS U  OLICHUBAHMS
3 | MPAKTHYECKOTO  NPUMEHEHNs pemieHu  3amau 104

MATCMAaTHYCCKOI'0 aHallu3a JIsd pCIICHUA IMOCTABJICHHBIX
OKOHOMHUYCCKHX 3aJa4d
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1.4.2. OueHka 10CTH:KEHHSI KOMIIETEHUMH B X0/1€ TeKYIIero KOHTPOJIs

OIIK-2

NHaukaTopsl TOCTHKECHUS
komnerennun OITK-2

Homepa BonipocoB u 3a1au

3a7a4M IS
BOIIPOCHI
MIPOBEPKHU
Kon Coneprxanue BOITPOCHI TECTOB YCTHOTO .
YMEHUU U
orpoca
HAaBBIKOB
OCHOBHBIC TPUHIMIBI U
WHCTPYMEHTBI 1,5,6,8-16,18,19,21,22,24,
MaTeMaTHYECKOTO 26-28,30-33,35-38,45,46,48,49,55-
31 | ananuza gy cbopa 63,67,70-80, 82,83,85-90,93- 1-118
00pabOTKN JaHHBIX TMpHU 97,100-105,108-
pPELIEHUH TOCTABJIEHHBIX 109,118,121,122,124,125
SKOHOMHUYECKHX 3a]a4
MPUMCHSITh METO/IbI
MaTeMaTH4YCCKOro
a”aan3a H 2-8,17,20,23,25,29,
Y3 | MoagenupoBaHUs IS 34, 39-44 47-54, 64-
coopa wu  o0OpaboTku | 66,68,69,81,84,91,92,98,99,106,107,
JAHHBIX TMpU PEUICHUU 110-117,119-120,123
MTOCTaBJICHHBIX
SKOHOMHUYECKUX
BIIaJIeCT HaBBIKAMH
ompeieeHuUs u
OIICHUBAHUSI
MPaKTUYECKOTO
H3 | npumenenust  perieHui 1-14

aHaJli3a

3aJa4d MarcMaTu4dycCKoro
AJI pCUICHUA
IIOCTAaBJICHHBIX
S9KOHOMHUYCCKHUX 3aJ1a4

6. YueOHO-MeTOAMYeCcKOe U HHPOPMAITMOHHOE oOecrieueHre JUCHUIINHbBI

6.1. Pexomenyemast iureparypa

Tun
pPEKOMEHJalHi

[TepedeHb M pEKBU3UTHI JTUTEPATYPHI
(aBTOp, HA3BaHUE, TOJ U MECTO U3/IaHHUS)

KonnuectBo
9K3. B
ouodmorexke

6.1.1.
VYueOHbIe
A3IaHUASA

Byxoseny A. I'. MaremaTudeckuii aHanu3: yueOHoe mocodue s
CTYICHTOB, OOy4aloUmMxcs IO HAMNpaBiICHUIO IOATOTOBKH
38.03.01 (080100.62) - "Oxonomuxa" / A. I'. Byxosen, 1. B.
I'puanesa, FO. B. HekpacoB; BopoHexckuil rocyaapCTBEHHBIN
arpapHelii  yHuBepcuTeT -  BopoHex: — BopoHexckui
roCyJlapCTBEHHBbIN arpapHbiii yHuBepcutet, 2015 - 185 c. [LIUT
12388] [IIT] URL: http://catalog.vsau.ru/elib/books/b105644.pdf]

93

Breiciiass  marematmka JUIS  DKOHOMHUCTOB: yYEOHHK  JUIS
CTYyJICHTOB  BY30B, OOyYalIIMXCSI 1O  SKOHOMHYECKHM
cneruansHocTsm / [H. L. Kpemep [u ap.]; mox pex. H. LI
Kpemepa - M.: FOnutu, 2010 - 480 c.

146
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Konuuectso
Tun [lepedyeHb ¥ peKBU3UTHI TUTEPATYPHI K3, B
pPEKOMEHJalHI (aBTOp, HA3BaHUE, TOJ U MECTO U3/IAHHUS) SuBIIOTCKE
3aitneB 1. A. Bricmias mMaremaruka: y4eOHUK JJi CTYJIEHTOB
CEeNIbCKOXO03sMCcTBeHHBIX By30B / . A. 3aiinieB - Mocksa: Jlpoda, 303
2005-399 ¢
Kpacc M. C. Maremaruka aJji1 3KOHOMUYECKOro OakajlaBpuaTa
[@nexTponnsbiii pecypc]: YueObnuk / M. C. Kpacc, b. Il
UynpeiHoB; IIOBOJDKCKMH  TOCYAApCTBEHHBIM  YHHUBEPCUTET
TeJIeKOMMYHUKaIUi 1 nHpopmatuku - Mocksa: OOO "HayuHo- -
m3narenbckuit nentp MHOPA-M", 2020 - 472 c. [DU] [OBC
3HaHUYM ] URL:
https://znanium.com/catalog/document?1d=356226
MaremaTuueckui aHanus3 [D51eKTpOHHBII pecypcl:
METOAMYECKUE YKa3aHUs M UHIUBUIYyaJbHbIE 3aJaHUsl IO
6.1 mucuuriauHe MareMatuueckuil  aHanu3  Ais 00y4aromuxcs
o nanpaBinenus  38.03.01  DOxonommka /  BopoHexckuit
Meroanyeckue N . 1
roCy/lapCTBEHHBIN arpapHblii yHuBepcuter ; [cocT. : A. T.
U3/1aHUS .
byxosen, JI. A. IlIumkuna] - Boponex: BopoHexckuii
rocylapcTBeHHbIN arpapHblii yHusepcuter, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164751.pdf
Bectauk ~ BOpoHEXCKOro - rocyAaapCcTBEHHOrO  arpapHOro
YHUBEpPCUTETA:  TEOPETUYECKMM M  HAy4YHO-IPAKTUYECKHUU 1
6.13 xKypHan / BopoHex. roc. arpap. yH-T - Boponex: BI'AY, 1998-
Tepromueckue DKOHOMHMKA U MaTeMaTHeCKHE METO/bI: JKYpHAI / yapeauTens :
W3 aHAS AxageMudecKkui _ Hay4HO-M3/IaTENbCKUH,  IPOU3BOACTBEHHO-
nonurpa@uyeckuii ¥ KHUTOPACHpPOCTPAHUTENbCKUM  LIEHTP 1
Poccuiickoii akanemun Hayk "M3narensctBo Hayka " - Mocksa:
Hayka, 1965-
6.2. Pecypceol cetu UHTEpHET
6.2.1. DneKTPOHHBbIEC OUOJINOTEYHbIE CHCTEMBI
Ne HaszBanue Pa3zmemenue
1 | Jlanp https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | IOPAUT http://www.biblio-online.ru/
4 | E-library https://elibrary.ru/
5 | Dnexrponnas oubnuorexka BIAY http://library.vsau.ru/
6.2.2. IlpodeccuonaibHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CHCTEMbI
Ne Ha3zBanue Pa3zmemenue

1 |CopaBouHas npaBoBas cuctema ['apanat

http://www.consultant.ru/

2 |CnpaBouHnas npaBoBas cuctema Koncynerant [Imoc | http://ivo.garant.ru

3 |IIpodeccuonanbubie cripaBouHbIe cUcTEMBI «Komekey

kodeks

https://Texakcnepr.caiit/sistema-
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6.2.3. CaiiTbl 1 HHGOPMALMOHHBbIE OPTAJbI

Ne HazBanue Pa3zmemienune

1 | Obpa3oBarenbHbIE pECYPChI 10 MaTEMATUKE www.math.ru
Hutepuer  OubOIMoTEeKa  MOMYIAPHOH HU3HKO- -

2 P . yp ¢ http://ilib.mccme.ru/
MaTeMaTUYeCKOU JIUTEPaTyphl
CauT 0 asjeie BBICIIICH MaTeMaTUKH  —

3 pasit http://procmem.ru/
MaTeMaTUYECKUH aHaIu3.

4 «Pe3onbpBeHTa» https://www.resolventa.ru/
yueOHble MaTEPUAIBL. index.php/lineinaya-algebra -

7. MaTepuaJIbHO-TEXHHUYECKOE U IPOrpaMMHoe obecnevyeHue TUCIUININHBI

7.1. Ilomemenust 1151 BeleHUs1 00pa30BaTeIbHOIO Npouecca 1 000py10BaHue

HanmeHnoBanue momMemeHnui A1t TPOBEICHUS BCEX BHIIOB
y4eOHOM AeATCIIbHOCTH, TPEIYCMOTPCHHON YJYCOHBIM IJIAHOM,
B TOM YHCJIC IOMEIIEHUS JIJIsi CAMOCTOSITENILHOW pabOTBI, C
yKa3aHHUEM MePEeYHsi OCHOBHOTO 000py10BaHUS, Y4eOHO-
HATJISTHBIX TIOCOOUH U MCIIOIh3YeMOT0 IPOrPaMMHOTO
obecrieueHus

AJlpec moMeIeHun st
MPOBEICHUS BCEX BHJIOB
y4eOHOU e TeIbHOCTH,
PEyCMOTPEHHON y4eOHBIM
[JIAHOM

VYyeOHass  ayauTopust JUisl NPOBENEHUS Y4YEOHBIX 3aHITHM:
KOMIUIEKT y4eOHOI Me0enn, JEeMOHCTpallMOHHOE 000pyAOBaHKe
U y4yeOHO-HAIJISIAHbIE 110COOUS .

YyeOHass  ayauTopusl Uil TPOBENCHUS YUCOHBIX 3aHSITHIA:
KOMIUIEKT y4eOHOI Me0enu, IEeMOHCTpallMOHHOE 000pyA0BaHKe
U y4eOHO-HATJSIHBIE TOCOOWS, KOMITBIOTEpHAsT TEXHHKA C
BO3MOXXHOCTBIO ITOAKJIIOYEHHUS K CETHU "UnrepHer" wu
obOecrieueHreM JOCTyla B JJICKTPOHHYIO HH()OPMAIIMOHHO-
o0pa3oBaTeNbHyI0  Cpeny, UCIIONIb3YEMOE  MPOTrPaMMHOE
obecneuenne MS Windows / Linux (ALT Linux)/ Pex OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, SAnnexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, eLearning
server , AST Test.

394087, Bopounexckas 001.,
r. Boponex,
yi1. Muuypusa, 1

394087, Bopounexckas 001.,
r. Boponex,
yi1. Muuypusa, 1

[Tomemmenne i caMOCTOSITENIbHONH palbOTHI: KOMILJIEKT
yueOHOW MeOenu, JEMOHCTpPAllMOHHOE O0OpylOBaHUE U
y4yeOHO-HarsAAHbIe [I0COOMs, KOMIIBIOTEPHAas TEXHHKa C
BO3MOYKHOCTBIO IIOJAKJIIOYEHUS K CETH "UnTepuer" u
o0ecreyeHneM JI0CTyla B 3JIEKTPOHHYIO HH()OPMAILMOHHO-
o0pa3oBaTeNbHYI0  Cpely, HCIOJb3yeMOE€  IMPOrpaMMHOE
obecrieuenne MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, SIunekc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, eLearning
server , AST Test.

394087, Boponexckast 001.,
r. BopoHex,
yi. MuuypuHa, 1 (aya. 113,
115,116, 119 120, 122, 123a,
126, 219, 220, 224, 241, 273 -
¢ 16.00 mo 20.00), 232a
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7.2.1. IllporpaMMHOe o0ecniedeHre 0011ero Ha3HAYeHU s

Ne HazBanue Pa3memienune
1 | Onepanunonnsie cucteMbl MS Windows /Linux /Pex OC MK B HOI;(?J:;OH cetn
) ITakersl opucHbix npunoxxenuit MS Office / IIK B noKaJIBHOM ceTH
OpenOffice/LibreOffice BT'AY
3 ITporpammsl Ju1st npocMmoTtpa (aiinos Adobe Reader / IIK B noKaJIBHOM ceTH
DjVu Reader BT'AY
4 Bbpaysepsl Annexc bpaysep / Mozilla Firefox / Microsoft IIK B n0KaJIBHOM ceTH
Edge BT'AY
IIK B nOKanbHOMU ceTH
5 | AatuBupycnas nporpamma DrWeb ES BLAY
. IIK B jJOKaIBEHOH CETH
6 | IIlporpamma-apxuBarop 7-Zip BLAY
7 | MynsTumenua npourpsiBarenib MediaPlayer Classic TK B Hoé(;f;on cetn
8 | Ilnmardopma onnaiin-odyuenus eLearning server TK B noxaneHO# cetu
BI'AY
9 | Cucrema xkomnbrorepaoro rectupoBanusi AST Test HK B nokanbHoit cetn
BI'AY
7.2.2. CnienmaJu3upoBaHHOE MPOrpaMMHOe o0ecriedeHue
Ne HasBanue Pa3smemenne
IIK B nOoKanbHOMU ceTH
1 | Monxynp perieHus: ONTUMU3AIMOHHBIX 3a1a4 Open Solver BLAY
2 | O6maunas nporpamma Jyisl yripasieHus rnpoekramu Trello TIK, ayn. § g I(Iég’) ayn. 104,
3 | Ilaker craTuctuyeckoi oOpaboTKu AaHHBIX Statistica MK B HOI;(?J:;OH cetn
4 [IIIT ps pewienus 3 [1K na xadenpe
ajay TEXHUYECKUX Beruncienuii Matlab 6.1/Scilab DIIEKTPOTEXHUKHU
5 IIporpaMMa aHajiv3a WHBECTULMOHHBIX MPOEKTOB AJIBT IIK B noKaJIBHOM ceTH
Nusect Cymm 8 BI'AY
6 IIporpamMmMa aHanu3a (UHAHCOBOM OTYETHOCTH AJIBT IIK B noKasIBHOM ceTH
dunaHCH 3 BI'Avy
o IIK B jJOKaIBEHOH CETH
7 | Cucrema koMnbIOTEpHOI anredpsl Mathcad BLAY
8 | Cucrema KomMnbIOTepHOH anreOpsl Maxima I1K ayn. 116, 120 (K1)

8. MesxkaucuMniInHApHbIe CBA3H

HucuuniuHza, ¢ koropoit | Kadenpa, Ha koTopoii npenoaaercs IToamuck 3aBeayroero
HEo0X0JIMMO COIJIacOBaHHE JMCLMIUIMHA Kadeapoi
b1.0.13 JIuneiinas OKOHOMHUYECKOTO aHaJn3a, 3anopoxiesa JLLA.
asnredpa CTaTUCTUKHU u IIPUKJIATHON =

MaTeMaTHKH /%
b1.0.17 Teopus OKOHOMMYECKOTO aHaIM3a, 3anopoxuesa JI.A.
BEPOSITHOCTEN U CTAQTUCTUKHU u HPUKIJIAHON #
MaTeMaTHuyecKas MaTeMaTuKu J%
CTaTUCTHKA
b1.0.21 DxoHoMeTpHKa OKOHOMHMYECKOTO aHaIM3a, 3anopoxuesa JL.A.

CTaTUCTUKHU u HPUKJIAHON _ ;7%

MaTeMaTuKu
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JIMCT nepruoanvecKuX MPoOBEepoK padoueil mporpaMmMmbl
U MH(GOPMAIHS 0 BHECEHHBIX H3MEHEHHUAX

JlomxHOCTHOE NHUIIO,
MPOBOJIUBIIIEE
nposepky: ©.1.0.,
JIOJDKHOCTh

Hara

[TorpebHOCTH
B KOPPEKTUPOBKE
yKa3aHUEeM
COOTBETCTBYIOIIUX
paszesnoB paboyeii
IPOTPaMMBI

WNudopmaniysg o BHECEHHBIX
MU3MEHEHUSX
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