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PaGouasi mporpamma pa3paboTaHa B cooTBeTCTBUU ¢ DenepalibHbIM TOCyIapCTBEHHBIM
0o0pa3oBaTeIbHBIM CTAHJIAPTOM BBICIIEr0 0Opa3oBaHMs MO HampaBieHuro noaroroBku 38.03.01.
DKOHOMHKA, YyTBEepP)KICHHbIM [IpMka3oM MHUHUCTEPCTBA HAyKM M BBICHIETO OOpa3OBaHMUS
Poccuiickoit @enepanuu Ne 954 ot 12.08.2020 r.

Pabouass mporpamma yTBep)KJ€Ha Ha 3acelaHuu Kadeapbl 3KOHOMHUYECKOTO aHaJM3a,
CTATUCTUKHU U NMPHUKIATHON MaTEMaTHKH
(mpotokon Ne 9 ot 15.06.2021 r.)

3aBenyromuii kageapoi W B.A. JIy0xoB

PabGouyass mporpamMma peKOMEHIOBaHAa K HCIOJIb30BAaHUIO B Y4eOHOM Mpoliecce
METOMYECKON KOMHCCHEH SKOHOMUYecKoro dakybrera (mpotokon Ne 11 ot 25.06.2021 1.).

G 5 o
IIpeacenarenb MeTOAHYECKOH KOMHCCHH // (E.b. ®aabkoBHuY)

Peuensent paboueii mporpammbl: (uHaHCOBBIH gupekTop AO VYmpapmisronas KOMIaHUS

O®KO, Me3enos I1.B.
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1. O0masi XapakTepuCTUKA IUCHUILIHHbI
1.1. Heanb AucUMNJIUHBI

Heablo n3yyeHUs TUCHMILIUHBI SBISETCS (OpMHUpOBaHHE y OOYUYaIOIIUXCS YCTOMUYMBBIX
3HAaHUWA U HaBBIKOB MO NMPHUMEHEHUIO0 MAaTeMAaTUYECKOrO aHajHM3a K PELICHUIO TEOPETHYECKUX U
NPAaKTUYECKUX 3a7a4 SKOHOMHUYECKOTO COAEpKaHWs, a Takke (OPMHPOBAHUE CHCTEMHOIO
MBILJIEHUS] MyTEM [JETaJbHOIO aHalIu3a IMOAXOAOB K MAaTEMATUYECKOMY MOJEIMPOBAHUIO U
CPaBHUTEJIBHOI'O aHAJIN3a KOHKPETHBIX 3KOHOMHUYECKHX 3aau.

1.2. 3apaum TUCHUIIUHBI

3amaumn yuyeOHOM 1Y CUUIIIMHBL:

— oBJajaeHHe 0a30BBIMH pa3lielaMH MaTeMaTHYEeCKOro aHaiu3a, HEOOXOJUMBIMH IS
aHaJIM3a U MOJENMPOBaHUS S3KOHOMHYECKHX 3a]1a4;

—  OHIpEeIeNeHUE U YIOpsIoueHne HE00X0AUMOro o0bemMa UH(PpOpMaLMK MIPU IIOCTAaHOBKE,
peanm3alud U 00pabOTKE HUTOrOBBIX PE3YJHTATOB MAaTEMaTHUYECKOM MOJEIU 3KOHOMHYECKON
3aJauu;

—  (opmupoBaHMe NPAaKTUYECKUX HABBIKOB, KOTOPBIE MO3BOJIAT B JaJIbHEHIIEM IPUHUMATh
3 eKTUBHbIE pelIeHHs B TPOdeccu OHAIbHOM 1€ TEIbHOCTH.

1.3. IlpeaMeT AUCUMIIIMHBI

IIpeamer aucuumiInHbl - auddepeHnranbHble U WHTETPAJIbHbIE UCUUCICHHUS (YHKIMM
OJHOW IepeMEeHHON M (YHKUIUH HECKOJbKMX HEPEMEHHBbIX, a TakkKe HeoOXOAMMBbIE aJIi HUX
TEOpHs IPE/IENIOB, TEOPUS PSIOB U Teopust T epeHINATBbHBIX YPaBHEHHH.

1.4. MecTo fucuHuIIMHbI B 00pa3oBaTeJbHOM porpaMmme
JlaHHas QUCHMIIMHA OTHOCUTCS K oOs3arensHbiM auciuninaaMm OIl. Ona u3ydaercs BO
BTOPOM ceMecTpe JUlsl O4HON (opMBbI 0OYUYEHHS U B TPETbEM CeMeCTpe sl OYHO-3a049HOI (HOpMBbI
oOydeHHs.
1.5. B3aumocBs3b ¢ IpYyruMH JUCHUILINHAMHA
Hucrunmaa  b1.0.15  Marematuueckuii  aHalud3  CBsi3aHa CO  CIEAYIOIIUMU
JTUCHUTUIMHAMY Y4eOHOr0 IJIaHa:
— B1.0.13 Jluneiinas anre6pa;
— Bb1.0.17. Teopust BEepoATHOCTEN 1 MaTeMaTHYECKasi CTATUCTHUKA;
— b1.0.21 DxkoHOMeTpHKA.

2. IlepeyeHb IVIAHMPYEMBIX Pe3yJbTATOB 00y4eHHUs! 10 IUCHHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMHU Pe3yJIbTATAMM OCBOCHUsI 00pa30BaTe/IbLHOM

MPOrpaMMbI
Komnerenuus MuauKaTop 10CTHKeHHSI KOMIIETeHIHH
Kon Conep:xanue Kon Copep:xxanue
OIIK-2 |Cnocoben 31 |ocHOBHBIE IIPUHIUIIBI u MHCTPYMEHTBI
OCYIIECTBIIATh coop, MaTeMaTUYECKOro aHajiu3a s coopa U o0paboTKU
00paboTKy u JTAaHHBIX npu peleHun MIOCTaBJICHHBIX
CTaTUCTUYECKUN aHaN3 HKOHOMMYECKHX 33134
JAHHBIX, HEOOXOAUMBIX | Y3 |IpUMEHSATh METOABl MAaTEMATHYECKOro aHajau3a |
IS pelieHus MOJECTUPOBaHUSA 171 cOopa M OOpabOTKH JaHHBIX
MOCTaBJICHHBIX IIPU PELLIEHUH NTOCTABJIEHHBIX IKOHOMUYECKHX
O9KOHOMMUYECCKHX 3aJa4 H3 |Bmagmeer HaBbIKamu OIIpCACIICHUA M OLCHHBAHUA
IPaKTUYECKOr0  NPUMEHEHMs  pelleHui  3ajad
MaTeMaTUYeCKOTro aHanmsa TUIST perieHus
MOCTaBJICHHBIX SKOHOMHYECKUX 3a/1a4
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3. O0béM MUCHMINVIMHBI M BUABI Y4eO0HO0#l padoThl

3.1. Ounas ¢popma o0y4yeHust

IHoka3arenu CeMZe cIp Bcero
OO011ast Tpy10EMKOCTB, 3.€./9 5/180 5/180
OO6m1ast KOHTaKTHas padora, U 96,75 96,75
O6murast camocTtosiTenbHast paboTa, 4 83,25 83,25
KonTakTHas pabora mpu npoBeIeHUN YU4eOHBIX 3aHSATHH, B 96,00 96,00
T.4. (4)
Jlexknuun 40 40,00
MPaKTUYECKU E-BCETO 56 56,00
CaMOCTvos{TenLHaﬂ paboTa mpu MPOBENEHUH YUEOHBIX 65.50 65,50
3aHATUH, 4
KontaktHas pabota mnpu MNpPOBEIEHUH IMPOMEKYTOUHOM
0,75 0,75
aTTECTAlMK 00yJYaroIuXCs, B T.4. (4)
I'PYNIOBBIC KOHCY/IbTAIIUN 0,50 0,50
DKk3ameH 0,25 0,25
CamocrositenbHass ~ paboTa  HOpU  HPOMEKYTOUHOM 17.75 17.75
aTTecTaluy, B T.4. (1)
MOATOTOBKA K 3K3aMEHY 17,75 17,75
dopMa NPOMEXYTOUHON aTTeCTAI[UU 3K3aMEH SK3aMEH
3.2. O4Ho-3204Hast popma 00y4eHHA
CemecTtp
Iloxasarenn 3 Bcero
OO011ast Tpy10EMKOCTB, 3.€./9 5/180 5/180
OO6murast koHTaKTHas padora, 4 32,75 32,75
O6mast camocrosiTenbHas pabora, 4 147,25 147,25
KonTakTHas paboTa npu npoBeJeHUM YUEOHBIX 3aHATHH, 32,00 32,00
B T.4. (1)
Jlexkuuu 16 16,00
MPAaKTHIECKH E-BCETO 16 16,00
CaMOCTvos{TenLHaﬁ paboTa mpH NIPOBENEHUU Y4EOHBIX 129,50 129 50
3aHATUH, 9
KonTakTHas paboTra TpH TPOBEACHUH IMPOMEKYTOUHOU
0,75 0,75
aTTecTalnury o0yJarmmxcs, B T.4. (1)
IPYIIOBBIE KOHCYJIbTAllUU 0,50 0,50
DK3aMeH 0,25 0,25
CamocrosiTenbHass ~ pabora  mpu  IPOMEXYTOUHOU 17.75 17.75
aTTecTalnuy, B T.4. (1)
MOATOTOBKA K 3K3aMEHY 17,75 17,75
dopma NpOMEKYTOYHON aTTeCTalluU JK3aMeH DK3aMeH
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4. Conep:xanue TUCIHUILIMHBI
4.1. Conep:xxanue TUCHMILIAHBI B pa3pe3e pa3aeioB U MoAPa3ieioB

Paznea 1. BBegenue B aHajaus.

[Moppasnen 1.1. MuoxxectBa u QyHkiuu. Onepanuu HaJl MHOKecTBaMU. OCHOBHBIE YHCIIOBBIC
MHOkecTBa. DyHKIMK onHON TepeMeHHOl. OCHOBHBIE dIIEeMEHTapHbIE (YHKIIMH, UX TpaPHUKH.
CrnoxHast QyHKIHS.

ITogpaznen 1.2. Ilpegensl u HenpepblBHOCTH. llocnemoBaTenbHOCTH, TpeAea YUCIOBOU
nocienoBaTeNbHOCTH. Teopembl o mpexaenax. [IpusHaku cymiectBoBanus mpenenos. [lepBblil u
BTOPOIi 3aMeuaTeNbHbIi npenensl. beckoHeuHo Majble 1 0ECKOHEYHO OO0JbIINe BETHYUHBI, CBS3b
Mexay HuMU. CpaBHeHHe OECKOHEUYHO MalbIX BeNUYUH. PackpbiTHe HeompeaeleHHOCTel.
HenpepsiBHOCTh pyHKImiA. Toukn paspsiBa. Kiaccudukanus Touex paspoisa.

Pa3znen 2. luddepenunanbHoe ucuucjieHne GyHKUMid 0JHOTO MePEeMEHHOT 0.

[Hoppaznen 2.1. IIponsBognas. IlponsBoanas: onpeneneHne, MEXaHUYECKUNH M F€OMETPUUYECKUM
CMBICJ. YpaBHEHHE KacaTelbHOH K KpuBo. JluddepeHmupyemocts (GyHKIHH, CBS3b
HenpepbIBHOCTH ¢ auddepenuupyemocthio. ObpaTtHas ¢yHKuus u ee auddepeHnmpoBaHue.
Tabnuna ocHOBHBIX HpaBuil U popmyn auddepenpoBanus. [Ipon3BoaHbIE BBICIINX MOPSIIKOB.
Huddepennuan GyHKINH, €ro IPUMEHEHHUE B TPUOIINKEHHBIX BBIYUCICHUAX.

[Moppaznen 2.2. MccnenoBanue QPyHKIUH.

JlocTaTo4yHble TPU3HAKK MOHOTOHHOCTH (YHKUMHU. ODKCTpeMyMbl (YHKLIHUH, HEOOXOIMMOE H
JIOCTaTOYHbIE YCJIOBUS. DKOHOMUYECKHE MPUIIOKEHUS. BBIMYKIOCTh KpUBOM, TOUKU meperuoa.
HeoOxommmoe U A0CTaTOYHBIE YCIOBUS. ACHMITOTHI KPUBOW. DKOHOMUYECKHE MPHUIIOKEHUS B
TEOpUHU PUPMBI.

Pa3nen 3. UurerpanbHoe ncuncjienue GyHKuMii 01HOI nepeMeHHOI.

[Tonpasznen 3.1. HeonpeneneHHslil MHTErpal.

Onpenenenue neppoodpa3Hoii. Teopema 0 6eCKOHEYHOM MHOXKECTBE € PBOOOPA3HBIX IS JaHHOU
¢ynkiun. IlonsaTue HeonpeneaeHHOro MHTerpaia. Tabnauia OCHOBHBIX MHTErpayioB. OCHOBHBIE
CBOMCTBAa HEOIPENEIICHHOr0 uHTerpaia. HTerpupoBaHue METOJaMU 3aMEHbI IIEPEMEHHON U 110
yacTsaM. PanmonanbHble 1poOU U X UHTETPUPOBAHUE.

[Tonpasznen 3.2. OnpeneneHHbI HHTETPaJL.

[lonsiTHe ompeneneHHoOro MHTErpaisa, OCHOBHBIE cBoicTBa. Teopema o cpenHem. llnomans
KPUBOJMHENHOM Tpanenuy. [Ipon3BogHas onpeneseHHOro HHTErpaa 1o NepeMeHHOMY BEpXHEMY
npeneny. Popmyna Herotona-JleliOHuia. BplunciieHne omnpeneneHHOro MHTErpaja MeETOAaMM
3aMeHbl NepeMeHHON U 1o yacTsiM. HecoOcTtBeHHble nHTErpansl. [IpunoxeHnus onpeneneHHoro
MHTErpaja: mionaas GUrypsl B AeKapTOBbIX KOOpAUHATaX, 00bEM Tela BpalleHUs, JUIMHA TYTH
TJIOCKOUM KPUBOM.

Pa3znen 4. ® yHKIMH HECKOJIBKHX MEPEeMEHHBIX.

[Moppaznen 4.1. Onpenenenue GyHKINH HECKOJIBKUX ITEPEMEHHBIX.

ObnacTb onpenenacHust U rpa@uk GyHKIUM ABYX NepeMeHHbIX. JIMHUU U MOBEPXHOCTH YpPOBHS.
Yactasle npou3Boaubie U auddepennuanst. [lomnoe npupamenue u moaHeii quddepeHiman, ero
npumeHenue. [Ipon3BogHas CI0KHON (YHKIMH, MPOM3BOJHAS HESIBHO 3aJaHHOW (YHKIUH.
VpaBHenue kacaTenpHoii k kpuBoit F(X,Y)=0. VYpapHenme kacaTenpHON IIIOCKOCTH K
nosepxnoctu  F(X,y,2)=0. IIponsBonnas no HampaBiaeHuro. I['panment. YacTtHble
IIPOU3BOAHBIE BBICHIMX ITOPSAAKOB.

[Tonmpazmen 4.2. DxcTpeMyMbl PYHKIIUHU ABYX TEPEMEHHBIX.

Omnpenenenne 3KcTpeMyMma (YHKIUM HECKOJIbKUX MEPEMEHHBIX. YCIOBHBIE JKCTPEMYMBI;
HanGonbilee M HauMeHbliee 3Hauenuss Qynkiuu Z = f (X, y) B 3aMKHYTOM OrpaHHY€HHOH
obnactu. DKOHOMUYECKUE TPUIIOKEHHSL.

Pa3znen S. JuddepenunanbHbie ypaBHEeHH.
IMonpaznen 5.1. luddepennunansupie ypaBHEHUS IEPBOTO MOPSAKA.
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[Ipumepsl 3amad, npuUBOAAMMX K AudQepeHuanbHbpM - ypaBHeHUsM. [uddepenunansaoe
ypaBHEHHS |-TO mopsijika: o0Iee M 4YacTHOe penieHue (MHTerpan), 3aaada Komm, popMynupoBka

TCOpPEMBl  CYHIECTBOBAHMSI M  CAUHCTBCHHOCTH  PCEIICHUS  YpPaBHCHUSA y': f(X, y).

Huddepennuanbable ypaBHEHUs 1-ro mopsaka ¢ pas3IessioluMucs nepeMeHHbIMU. JIuHeliHble
nuddepeHuanbable ypaBHeHHs 1-ro nopsaka u ypaBHeHus bepHyu.

[Moppaznen 5.2. luddepernnanbabie ypaBHEHUSI BTOPOTO MOPSIKA.

Huddepennmanbable ypaBHEHUs 2-TO MOpsiiKa: o0lliee M 4acTHOE pelieHue (MHTerpai), 3ajaada
Komm, ¢opMynmupoBka TeopeMbl CYIIECTBOBAHMS M E€IMHCTBEHHOCTH pEUICHUS ypaBHEHHUS
y'=f(X,V,Y'). duddepenunansubie ypaBHEHUs 2-TO MOPAAKA, JONYCKAIOMME MOHUKECHHE

nopsiaka. Jluneitaeie nug depeHuanbHbie ypaBHEHHS 2-TO MOPSIKA: CTPYKTYpa OOIIEro pereHus
OHOPOJHOTO W HEOJHOPOAHOro YypaBHeHHIl. JIuHelHBIe omHOpOAHBIE IUbQEpeHIHATbHbIC
ypaBHEHHS 2-TO MOPSAIKA C MOCTOSHHBIMU KO3(Q@uimeHTaMu. XapaKkTEepUCTHUECKOE YpaBHEHHE.
Jluneiinple nuddepeHuanbHble ypaBHEHHUs 2-TO MOPSIKAa C MOCTOSHHBIMU KO3 (GPUIIUECHTAMH U
CHeUaJbHON IIPAaBOU YaCThIO.

Pasznea 6. Paambl.

MMoapa3znen 6.1. UncsioBble psiabl.

Cxomumocts psna. [Ipusnaku [{anamOepa u Komm. MHTEr panbHblil npu3HaK CXOAUMOCTH.
Hoapasaea 6.2. PyHKuMoHANbHbIE psiibl. CTeneHHbIE PAAbI.

Iloroueunasi, paBHOMEpHass M HOpPMajbHas CXOOUMOCTH, CBS3b MexXay HHUMHU. IlpusHak
Beiiepmitpacca paBHOMepHOH cxomumoctu. [lpusnaku AGens u [Jupuxie. HenmpepbBHOCTD,
T depeHIupyeEMOCTh U UHTETPUPYEMOCTh CyMMbl (YHKIIMOHAIbHOIO psja. CTeneHHbIe pAbL.
Teopema Komm-Anamapa. Paguyc u uHTEpBai cX0IMMOCTH cTeleHHOro psiaa. Teopema AGens.

4.2. PacnipeiesieHHe KOHTAKTHOM M CAMOCTOATEIbHOM PadoThI IPU MOATOTOBKE K 3aHATHAM
0 nojapasjaeaam

4.2.1. Ounas ¢popma 00yueHus

KonrakTHas padora

Pasnensl, moapaszaensl TUCITATLIAHEI CP
1 , HOJApas/ JAUCH 1 3

Paznea 1. BBeaenue B aHaamus. 4 8 4

[Toxpasnen 1.1. MHOecTBa U PYHKITHH.

Omnepanuu Haa MHOXecTBaMi. OCHOBHBIE YHCIIOBBIE MHOXECTBA.
OyHKUIUU OTHOM nepeMeHHOi. OCHOBHBIE 3JIEMEHTapHbIE
¢byHKkuMH, ux rpaguxu. CioxxHast QyHKIMSL.

ITonpasnen 1.2. I[Tpenensl ¥ HENPEPHIBHOCTD.
ITocnenoBaTenbHOCTH, NPEAEN YHCIOBOM IOCIENOBATEIBHOCTH.
Teopembr o mnpenenax. IIpusHaku cyliecTBOBaHUs IPEAEIIOB.
IlepBbIil 1 BTOpOH 3amedarelbHbI npenenbl. beckoHedyHO Malibie
u OecKOHEYHO OoJblIMe BEIUYUHBI, CBSA3b MEXKIY HUMHU.
CpaBHeHne  OECKOHEYHO  MajblX  BEIMYMH.  PackpbiTHe
HeomnpeneneHHocte. HerpepeiBHOCTh pyHKIMA. ToYkH pa3phiBa.
Krnaccudukanus Todex pa3pbiBa.

Pazgea 2. Indpepennnanbnoe ucuuciaeHne GyHKuuii 0{HOro
NepeMeHHOro.
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Ilompaznen 2.1. IlpomsBopnas. IlpomsBopnas: ompenencHue,
MEXaHUYECKMH U  TEOMETPUUECKUMH  CMBICI. Y paBHEHUE
KacaTeJIbHOH K KpuBOu. JluddepeHnupyemocts QyHKIUH, CBA3b
HenpepsIBHOCTH ¢ nud depernupyemoctsio. O0paTHas GyHKIHS U
ee auddepenuupoanue. Tabnuia OCHOBHBIX MpaBUil U QOPMYIT
mudpdepenuupoanus.  [Ipou3BonHbIE  BBICHIUX  MOPSAJKOB.
Huddepennman (GyHKIUU, €ro NpUMEHEHHE B MPUOIMKEHHBIX
BBIUUCIICHUSIX.

[Tonpaznen 2.2. UccnenoBanue GpyHKITHIA.

JlocTaTouHble TMPU3HAKM MOHOTOHHOCTH (DYHKIHUHU. DKCTPEMYMBI
¢byHKINH, HEo0X0AUMOe u JIOCTaTOYHBIE YCIIOBHS.
OKOHOMHUYECKHE MPHUJIOKEHHUS. BBIMYKIOCTh KpUBOHM, TOYKH
nepernda. Heobxonumoe 1 J0CTaTOYHBIE YCIOBHS. ACHMIITOTHI
KpHUBOI. DKOHOMUYECKUE TPUIIOKEHUS B TEOPUU (DUPMBI.

Paszpnes 3. UaTerpajbHoe ucumcjienme pyHkuni oqHoi
nepeMeHHOH.

[Togpaznen 3.1. HeonpeneneHHbii HHTErpal.

Omnpenenenue mnepBooOpa3Hoil. Teopema o0 OECKOHEUHOM
MHOXECTBE TMEpBOOOpa3HbIX A JaHHOW ¢GyHKiuu. I[loHsTHe
HEOIPEeIeICHHOTr0 WHTerpana. Tabmuila OCHOBHBIX HWHTErPAJIOB. 4 7 6
OcHoBHBIE CBOICTBa HEOIPE/IEIIEHHOT 0 MHTErpaa.
HNHTterpupoBanne MeToaMu 3aMEHbI MEPEMEHHOW M TI0 YaCTSM.
PanmonanpHble 1poOU U MX UHTETPHPOBAHUE.

[Togpaznen 3.2. OnpenesieHHbI HHTErPaJL.

IlonsiTue oOmnpeneNeHHOro WHTerpaja, OCHOBHBIE CBOMCTBA.
Teopema o cpennem. Ilnomans KpUBOJMHENMHOW Tpamenuu.
[IpousBoaHasi oOMmpeneNieHHOr0 HWHTErpaja Mo IepeMEHHOMY
BepxHeMy npeneny. @opmyna HeioTona-Jleitbnuna. Beruucienue
OIPEEIIEHHOI0 MHTErpajia METOJaMU 3aMEHbl IIEPEMEHHON U 110
YacTsIM. HecoGctBennsie  uHTerpansl.  Ilpunoxkenus
OINPENETICHHOr0 HWHTEerpayia: IUIomaab (QUTYpl B JIEKAPTOBBIX
KOOpJauHaTax, Oo0ObEeM Tejla BpalleHHs, JJIMHA AYyTd IUIOCKOM
KPUBOM.

Paznen 4. @ yHKIIMM HECKOJIbKHX MePeMeHHbIX. 8 8 16

[Mompasmen  4.1.  Omnpenenenne  (YHKIMM  HECKOJBKHX
nepeMeHHbIX. OOnacTb onpeneneHus U rpaduk (QyHKIUU IBYX
IIEPEMEHHBIX. JIuHUM ¥ TIOBEpXHOCTH YypoBHA. YacTHble
npousBoanbie W auddepenuuansl. I[loaHoe mpupameHue u
nojHeld  quddepeHnnan, ero mnpumeHeHue. [Ipoms3BomHas 4 4 8
CIIO)KHON (DYHKLMHU, MPOU3BOJHAS HESIBHO 3aJaHHOM (DyHKIUH.
VYpaBHEHHE  KacaTe€JbHOM  IJOCKOCTM K  IMOBEPXHOCTH.
[IponzBonnass 1no  HampaBieHuro.  ['paguent.  YactHble
IIPOM3BO/IHBIE BBICIINX MOPSIKOB.

[Tonpasznen 4.2. DxcTpeMyMbl PYHKIUYU IBYX [1€PEMEHHBIX.

Omnpenenenue sKcTpeMyMmMa (DYHKIIMHM HECKOJIBKHUX IEPEMEHHBIX.
VYCcnoBHBIE 3KCTpEeMyMbl; HauOoOJbIIee W HAaUMEHbIIee 3HAYCHUS 4 4 8
dyaxmuu 2 = T(X,Y)B 3amknyToii oOrpaHMdYeHHONH O06TACTH.

DKOHOMUYECKHUE MPUIIOKEHUS.

Paznea S. [InddepeHunajbHble ypaBHECHHS. 8 8 16
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ITonpasmen 5.1. Jubdepenunanbable  ypaBHEHUsI I1€PBOIO
MOPSIIKA.

[Ipumepsl  3amau, mnpuBoAAmMX K  AuddepeHInaIbHbIM
ypaBHeHHSAM. JluddepeHunansHoe ypaBHEHHS 1-To mopsjka:
o0miee u 4YacTHOE pemenue (uHTerpan), 3amada Ko,
(GopMyIMpOBKa  TEOpEMBI CYIIECTBOBAHHS W EIMHCTBEHHOCTH
pemenuss  ypauenus  Y'= T(X,y). Jluddepenunansunie

ypaBHEeHUs1 1-To TOpsiaKa € pa3AeisSOIIUMECS TIePEMEHHBIMHU.
Jluneiinpie muddepeHnranpHbie ypaBHEHUS |-To mopsiaka u
ypaBHeHUs bepHyum.

IMoapaznen 5.2. [uddepeHunanbHble  ypaBHEHUST BTOPOTO
HopsiAKa.

Juddepennmansabie ypaBHEHHUs 2-T0O Mopsiika: o0Iiee u 4acTHOE
pewmenue (uHTerpain), zagada Komm, QopmynnpoBka Teopembl
CYLIECTBOBAHMSI W  €IMHCTBEHHOCTH DEILIECHUS YpPaBHEHMS
y'=1(X,Y,Y"). lubdepenunansubie ypaBHeHHs 2-r0 HOPSIKA,
JIOITy CKaloLIHe IIOHM)KEHU E NOpAJKA. JIunelinble
nudpdepeHuanbHble  ypaBHEHUs 2-TO TOpsAKa: CTPYyKTypa 4 4 8
00I1ero peuIeHus OJHOPOJHOTO U HEOJHOPOJHOTO YpaBHEHUH.
Jlunelinple onHoOpoxaHble au(depeHnranbHble ypaBHEHUS 2-TO
nopsiika c IIOCTOSIHHBIMU ko3 purmentamu.
XapakTepuCTHUYECKOE YpaBHEHHE. Jlunelinbie
muddepenmanbable ypaBHEHUS 2-TO HOpsiiKa C MOCTOSHHBIMHU
KO3 GHUIIMEHTaMU U CHeHaIbHON MPaBOi YacTblo.

Pasznen 6. Paael. 6 6 55

[Toxpaznen 6.1. UuciaoBbie psasbl.
Cxomumocts  psna. Ilpusnaku  [lamambepa u  Komm. 3 3 3
WHTerpanbHblii MpU3HAK CXOJAUMOCTH.

[lonpaznen 6.2. ®yHkuroHanbHbIE psibl. CTENEHHBIE PSIIbI.
IToToueynas, paBHOMEpHAasA U HOPMAJIbHASL CXOAUMOCTH, CBSI3b
Mexay HuMH. [IpusHak Beliepmtpacca paBHOMEpHOU
cxonuMocTH. [Ipusnaku Abesns u upuxie. HenpepbBHOCTS,
nuddepeHIupyeMocTb U HHTEIPUPYEMOCTh CyMMBbI
¢byHKmoHanbHOro psjfa. CrenenHsie paasl. Teopema Kormm-
Anamapa. Panuyc v nHTEpBaJl CXOAUMOCTH CTEIIEHHOI O PsAa.
Teopema AbGens.

Bcero 40 56 65,5

4.2.2. OuHo-3204Has hopMa o0yqeHust

KonrtakTHas padora

Pasnensl, moapasnensl AUCHUIUIAHBI T m CpP

Pa3znes 1. BBeaenue B aHajaus. 2 2 20

[Toppasnen 1.1. MHOXecTBa U QyHKITUH.

Omnepanuu Hajg MHOXecTBaMH. OCHOBHBIE UHCIIOBBIE MHOMKECTBA.
@yHKIIMU OJHOHN nepeMeHHoi. OCHOBHBIE 3JIEMEHTapHbIE
¢bynkiun, ux rpagpuku. CroxHas QyHKIUS.
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[Togpaznen 1.2. [Ipenensl 1 HENPEPHIBHOCTb.
[locnenoBarenbHOCTH, MpEAEsl YUCIOBOM MOCIEI0BATENbHOCTH.
Teopembl o mnpenenax. IIpu3Haku CYIIECTBOBAHUSI TIPEJEIIOB.
IlepBblii 1 BTOpOW 3amMeyaTenbHbIA Mpeaeabl. beCKoHeYHO Majbie
n OeckoHe4YHO OoybIIMe BEIUYUHBI, CBSI3b MEXKAY HHUMH.
CpaBHeHMEe  OECKOHEYHO  MajblX  BeIMYMH.  PackpbiTue
HeonpeneneHHocreil. HenpeppiBHOCTD QyHKIMI. Touku paspbiBa.
Knaccudukanus Touek pasphiBa.

Paznen 2. IluddepenuuanbHoe ucuncieHue GyHKUMA 0JHOTO
NepeMeHHOro0.

[lonpaznen 2.1. [IpousBonHas.

[TpousBomgHas: ompeneneHNe, MEXaHHYECKHH M TEOMETPHYCCKHIT
CMBICIIL. VYpaBHeHue KacaTelbHON K KPHUBOH.
HuddepenuupyeMocTb (QyHKUUN, CBSI3b HENPEPBIBHOCTH  C
TGP epeHIupyeMOCThIO. ObpatHas byHKIMA u ee
mupdepeniupoBanue. Tabmuia OCHOBHBIX TPaBWI U (HOPMYI
muddepenuupoanus.  [Ipon3BoaHbIE  BBICHIMX  MOPSIKOB.
HNuddepennman QyHKIUNA, €ro NMPUMEHEHHE B MPUOIMIKEHHBIX
BBIYUCIICHHSIX.

[Monpasnen 2.2. UccnenoBanue GpyHKITUI.

JlocTaTouHblE MPU3HAKM MOHOTOHHOCTH (PYHKIMH. DKCTPEMYMBbI
¢byHKIMH, HEO00X0AMMOe u JIOCTATOYHBIE YCJIOBHSL.
OKOHOMUYECKHE MPUIOKEHUA. BBIIYKIOCTH KPHUBOW, TOUYKH
nepern6a. Heobxoaumoe U 10CTaTOYHBIE YCIOBUSA. ACHMITOTHI
KpPHUBOH. DKOHOMHUYECKHE IPUIIOKEHNUS B TECOPUU (PUPMBI.

Pazgea 3. UHTerpaibHoe ucuncieHue pyHkuuii oqHoM
NnepeMeHHOM.

[Honpaznen 3.1. HeonpeneneHHuslit HHTErpall.

Onpenenenue mnepBooOpazHoi. Teopema 0 OECKOHEUHOM
MHOXKECTBE TIEPBOOOpa3HbIX JuIs JaHHOW (yHkuuu. IloHsTHE
HEONPECICHHOT0 MHTerpaja. TaOiuiia OCHOBHBIX HWHTEIPAJIOB.
OcHOBHBIE CBOWCTBa HEOIPEIEIICHHOTO WHTErpaa.
WuTerpupoBanue MeToAaMH 3aMEHBI TIEPEMEHHOW U IO YaCTsM.
ParnmonanbpHbIe IPOOH U WX UHTETPHPOBAHUE.

[Moppaznen 3.2. OnpeneneHHbI UHTETPA.

IlonsiTie ONpEneNeHHOr0 HHTErpajla, OCHOBHBIE CBOMCTBA.
Teopema o cpegnem. Ilnomans KpUBOJMHEHHOM —Tpalelyu.
[IpousBoaHass oOMpeNeNEHHOr0 MHTErpajia IO IEePEMEHHOMY
BepxHemy mpeneny. @opmyna Hetotona-JIeiiOuuma. Beraucienue
OIPEAEICHHOI0 UHTErpajia METOAaMHu 3aMEHbI [IEPEMEHHON U MO0
4acTiaM. HecoGctBennsle  uHTerpansl. [Ipunoxkenus
OIpENEJICHHOI0 HWHTEerpaia: IJomanb (GUrypbl B JIEKapTOBBIX
KOOp/IMHATaX, O0bEeM Tejla BpalleHUs, JUIMHA JYI'M IUIOCKOM
KPUBOM.

Paznen 4. ® yHKIMH HECKOJIBKHX NEPEeMEHHBIX.
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[Mompasmen  4.1.  Omnpenenenne  (QYHKIMM  HECKOJBbKUX
MepEeMEHHBIX.

OOGnacth ompenesieHus U rpaduk (QYHKIUU ABYX IMEPEMEHHBIX.
JIuHMM W TIOBEPXHOCTH YpPOBHA. YacTHbIE MPOU3BOIHBIE U
nuddepeHuansl. [Tonnoe NpHUpalieHre u TTOJTHBIH
muddepennman, ero npuMmeHeHue. I[IpousBomHas — ClIOXKHOM
(GyHKIIUY, TPOU3BOJHASI HESIBHO 3aJaHHOW (pyHKIMH. YpaBHEHUE
KacaTeJIbHOM IJIOCKOCTM K TMOBepXHOCTH.  lIpom3BonnHas mno
HanpaBieHuto. ['pagueHT. YacTHble TNPOU3BOIHBIE BBICIINX
TIOPSIJTKOB.

[Monpaznen 4.2. DkcTpeMyMbl GYHKIIUH JBYX ITEPEMEHHBIX.

Omnpenenenne 3KcTpeMyma (YHKIMH HECKOJBKHUX TEPEMEHHBIX.
VYCIOBHBIE DKCTPEMYMBI; HauOOJbIIee U HAUMEHbINEE 3HAYCHUS 1 1 12
dynxmuu 2 = (X, Y)B 3amMkHyTON OrpaHMYeHHON O6IACTH.

OKOHOMUYECKHE ITPHUJIOKCHHU .

Pazpnea S. ludppepenunaibubie YypaBHEHUS. 3 3 20
ITonpasmen 5.1. Juddepenunanbaple  ypaBHEHUS IE€PBOrO
HnopsAKa.

[Mpumepbr  3amau, npuBomsAmmMX K  auddepeHIrnaIbHbIM
ypaBHeHusiM. [luddepeHiuanbHoe ypaBHeHHs |-ro  mopska:
o0miee u 4YacTHOE pemienue (uHTerpan), 3agada Kommw,
(GOopMyIMpPOBKa  TEOpPEMBI CYIISCTBOBAHUS W EIUHCTBEHHOCTH
pemenus  ypauenus  Y'= f(X,y). Hduddepennmansunie
ypaBHEHUs 1-TO MOpsSaKa C Pa3ACIIONMMUCS TEePEMECHHBIMH.

JIuneitnble audQepeHnranbHble ypaBHEHHS |-ro mopsaka u
ypaBHeHMs bepHyum.

[Mompazmen 5.2. JuddepeHnuanbHple YpaBHEHHS BTOPOTO
HopsiAKa.

Huddepennmansasie ypaBHeHHUs 2-T0O OpsIKa: o0IIee U YacTHOE
pemienue (uHTerpain), 3agada Komm, GopMyanpoBKa TeOopeMbl
CYUICCTBOBAHMSI W  EIWHCTBEHHOCTH pEIIEHUS ypaBHEHUS
y'=f(X,V,VY'). Auddepenuuansubie ypaBHeHus 2-T0 MOPAIKA,
JIOITy CKaIoLINe IIOHW)KEHUE OPAJKA. JIuneiinble 1 2 10
nuddepeHuanbHble  ypaBHEHUS 2-TO IOpsAKa:  CTPYKTypa
00I11ero peuieHusl OJHOPOJHOTO M HEOJHOPOJHOIO ypaBHEHUH.
Jlunelinple onHOpoaHble auddepeHnnanbHble ypaBHEHUs 2-TO
nopsiika c IIOCTOSIHHBIMU k03 punmenTamu.
XapaKTepUCTHUYECKOE YpaBHEHUE. Jluneiinbie
muddepennanbHble ypaBHEHUsS 2-TO HOpPsSAKA € MOCTOSHHBIMHU
KO3 (G GUIIMEHTAMU U CHELUAIbHON MPaBoi YacThIO.

Pazgea 6. Paawl. 2 2 19,5

[Togpaznen 6.1. UucnoBbie psabl.
Cxomumocth  psnga. Ilpusnakum  JlamambGepa wu  Komm. 1 1 9,5
WHTerpaapHplil IpU3HAK CXOIUMOCTH.

[Monpaznen 6.2. dynkuuoHanbHbIe psabl. CTENEHHbIE PSIbIL.
[loToueuynasi, paBHOMEpHass M HOpPMajbHas CXOJIWMOCTH, CBA3b
Mexnay  Humu. [Ipusnak  BelepmTpacca  paBHOMEpHOM
cxonumocTu. Ilpusnaku AOens u upuxine. HenmpeprslBHOCTS,
g epeHIupyeMocTb u UHTET PUPYEMOCTD CYMMBI
¢bynkmonansHoro psma. Crenennsle psinbl. Teopema Kommm-
Apnamapa. Paguyc um MHTEpBal CXOOUMOCTH CTEIEHHOIO psAla.
Teopema AGens.

Bcero 16 16 1295
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4.3. Ilepeyenb TeM U Y4eOHO-METOAMYECKOIr0 OOecredeHUsl JJsA CaMOCTOATENbHOMI
pa6oThI 00y4YaloIMXCH

O0bém, 4
dpopma
Ne Tema caMoCTOATEIBHOH o0y4eHmust
Y4eOHO-MeTOAUYECKOE O0eceueHne
n/n padoThbI Ouynast | o4YHO-
3a04Ha
s
MMoapa3znea 1.1. MHokecTBa M PYHKIMH. 2 10
1. [Ipenmet MmatemaTtnueckoro | Bricmas MaTreMaThKa A 2 10
aHajgW3a W €ro pojb B | SKOHOMHUCTOB: y4eOHUK TUTST
3alayax AKOHOMHYECKOTO | CTYJICHTOB BY30B, OOYYarOIIMXCS 10
coZlep KaHusI. SKOHOMHYECKUM  CIICIUAIBHOCTAM /
[H. II. Kpemep [u ap.]; mox pexn. H.
I1. Kpemepa - M.: FOnurn, 2010 - 480
C.
IMoapazae 1.2. [Ipenesbl 1 HeMPepPbIBHOCTb. 2 10
2. | Teopembl O HemnpepbIBHBIX | Bricimas MaTemaTHhKa TSt 2 10
(GYHKIIMAX HAa  OTpe3Ke. | SKOHOMUCTOB: y4eOHUK TUTSE
HenpepbIBHOCTD CTYIEHTOB BY30B, OOYyYaloUMXcs IO
AIIEMEHTAPHBIX (QYHKIUH. HSKOHOMHUYECKHM CIEeUUaTbHOCTAM /
[H. L. Kpemep [u ap.]; mox pen. H.
1. Kpemepa - M.: FOnwutu, 2010 - 480
c.
Hoapazaea 2.1. [IpousBoanasn. 6 12
3. [Ipumenenue mpousBoHOM | Beicmias MaTeMaTHhKa A 6 12
B SKOHOMHUYECKUX | YKOHOMHCTOB: y4eOHHK TUTST
HCCIIEIOBAHUSIX: CTYJICHTOB BY30B, OOYYalomuXcCs TIO
[TpousBoACTBEHHBIC SKOHOMHYECKUM  CIICIUAIBHOCTAM /
(GyHKIMH. ®ynkuuu | [H. 1. Kpemep [u np.]; nox pen. H.
crpoca, BeIpyuKkH, | LII. Kpemepa - M.: FOuutn, 2010 - 480
U3JIEPIKEK, npudbLIH. | C.
OnacTuaHOCTh QyHKIMH, ee | boopuk I'. M. Beicmas marematnka
HKOHOMUYECKHI CMBICIL. JUIs DKOHOMHUCTOB: COOpHHUK 3a1ad
[amekTpoHHBI  pecypc]:  YueOHoe
nocooue / I'. WU. bobpux, P. K.
I'punLIEBHYIOC; Poccuiicknii
SKOHOMHYECKUN  YHUBEPCUTET WM.
I''B. IlnexanoBa - MockBa: OOO
"HayuHo-u3natenbckuii LEHTP
NHOPA-M", 2019 - 539 c. [DU]
[9BC 3HaHUYM | URL:
http://znanium.com/catalog/document?
10=327813
Hoapazaea 2.2. UcciienoBanne GpyHKIMI. 6 10
4. | UccnenoBanue JIUHAMHKU 6 10
o Bricmas MaTeMaTHKa IS
TTOJTHOM BBIPYYKH B )
SABHCHMOCTH op | PKOHOMHCTOB! y4eOHUK JUTSE
CTYJIEHTOB BY30B, OOYy4YalolUXCs IO
AMACTUYHOCTH crpoca.
VlcclenoBaNHe  THHAMHKEH SKOHOMHYECKUM  CIICIUAIBHOCTAM /
P HHAMMKA [H. L. Kpemep [u ap.]; nox pen. H.
’ . Kpemepa - M.: FOuutu, 2010 - 480
byHKIUN MOJHBIX, |
CPEIHHX, npeieabHbIX



http://znanium.com/catalog/document?id=327813
http://znanium.com/catalog/document?id=327813
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W3EPHKEK. YcnoBus
JIOCTUKEHUS
MaKCUMAaJIbHOW MPUOBLIH.
Hoapazaea 3.1. HeonpeaeseHHbI HHTErpaJl. 12
Briciag MaTeMaTHhKa IS
9KOHOMHCTOB: y4eOHHK TSt
CTYJICHTOB BY30B, OOYYalomUXCs TIO
SKOHOMHYECKUM  CIIEIUAIBHOCTIM /
[H. II. Kpemep [u ap.]; non pen. H.
1. Kpemepa - M.: FOnutu, 2010 - 480
WNurterpupoBanue ¢
bo6puk I'. W. Beicmas maTemaThka
TPUTOHOMETPUUECKUX )
. JUISI 9KOHOMHCTOB: COOpHHMK 3ajad
5. q)gllggﬂﬂ TpM - TOMOTH [PnekTpoHHBIH  pecypc]:  YueOHoe 12
Y PCaJIbHOHN . nocooue / I'. M. bobpux, P. K.
TPUTOHOMETPHHCCKOH ['puHLIEBHYIOC; Poccuiicknii
MO/ICTAHOBKH. .
SKOHOMHYECKUN  YHUBEPCUTET WM.
I''B. IlnexanoBa - Mocka: OOO
"HayuHo-uznatenbckuii LEHTP
NH®PA-M", 2019 - 539 c. [DU]
[9BC 3HaHUYM | URL:
http://znanium.com/catalog/document?
10=327813
Moapasznea 3.2. OnpenesieHHbIH HHTErPAJI. 12
[Tpumenenue Bricmas MaTeMaTHKa IS
OTPEICTICHHOT0 HMHTETpaia | SKOHOMHUCTOB: y4eOHHK TUTST
B OIICHKE | CTYZICHTOB BY30B, OOYYAIOUIUXCS TIO
6. | mubdepennuanun SKOHOMHYECKUM  CIIEIUAIBHOCTIM / 12
IOXOI0B nHacenenus. | [H. 1. Kpemep [u ap.]; mon pen. H.
Kpusas Jlopenca u | . Kpemepa - M.: FOnutn, 2010 - 480
koo purnment Jpxunn. c.
IMoapasnen 4.1. Onpenesienne PyHKIMUA HECKOJIBbKUX MEePeMEHHbIX. 12
Beiciias MaTeMaTHKa JUIS
SKOHOMHUCTOB: y4eOHUK IS
[Ipumepsl  UCIOIB30BAaHUS | CTYICHTOB BY30B, OOYYalOIIUXCS 10
7. | QyHKIUN HECKOJIbKUX | DKOHOMHUYECKUM CIIELUAIBHOCTAM / 12
nepeMeHHbIX B akoHomuke. | [H. . Kpemep [u np.]; mon pen. H.
. Kpemepa - M.: FOunutn, 2010 - 480
C.
Moapasznea 4.2. IkcTpeMymbl PYHKUMH IBYX IlepeMeHHbIX. 12
Briciag MaTeMaTHhKa IS
SKOHOMUCTOB: y4eOHUK IS
CTYICHTOB BY30B, OOYYalOIIMXCS IO
SKOHOMHYECKUM  CIIEHUAIBHOCTAM /
Tpezen byHKi [H. L. Kpemep [1/1 ap.]; mon pen. H.
. Kpemepa - M.: FOuutu, 2010 - 480
g, | HECKOIBKAX TEPEMEHHBIX. | 12
lpenex  pymiwmt — mo boopuxk I'. WM. Beicmas maremaTnka
HaIpaBJICHHIO. )
JUIE  DKOHOMHUCTOB: COOpHHUK 3a/ad
[amekTpoHHBI  pecypc]:  YueOHoe
nocodbue / I'. WU. bobpux, P. K.
['puHUEBHYIOC; Poccuiickui
SKOHOMHYECKUN YHUBEPCUTET WM.



http://znanium.com/catalog/document?id=327813
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Crpannna 13 u3 44

I'B. IlnexamoBa - MockBa: OOO
"HayuHo-u3naTenbCcKkuii LEHTP
NH®PA-M", 2019 - 539 c. [DU]
[9BC 3HaHUYM | URL:

http://znanium.com/catalog/document?
id=327813

Hoapazaea 5.1. ludgdepeHunanbHbie YpPABHEHUS NEPBOr0 NOPSAKA. 8 10
Cucrembl
mudepeHnaibHbIX Beiciias MaTeMaTuKa TS
ypaBHeHHil. HopmamnbHast | 5)KOHOMHUCTOB: y4eOHUK TUTST
dbopma CHCTEMBI. | CTYJICHTOB BY30B, OOYYalOImUXCS TIO
9. | Otpickanue pelIeHns] | SKOHOMHYECKUM  CIIEIHAIBHOCTIM  / 8 10
CHUCTEMBI meroaom | [H. III. Kpemep [u ap.]; mox pen. H.
CBE/ICHUS K ogaomy | L. Kpemepa - M.: FOnuTH, 2010 - 480
nuddepennmaaTbHOMY c.
ypaBHEHHUIO.
Hoapaszaea 5.2. luddepeHunanbHbie YPABHEHHsI BTOPOI0 MOPSAAKA. 8 10
Briciias MaTeMaThuKa JUIA
TinddepeniuanHse HYKOHOMUCTOB: y4eOHHUK TUTS
ypaBHEHHS N-ro  MOpAIKA. CTYIEHTOB BY30B, OOYyYalOUMXCS IO
10. Tnddepermamibe HSKOHOMHUYECKHM CIEHUaTBbHOCTAM / 8 10
YpaBHEHHUS B SKOHOMHKE. [H. IIL. Kpemep [u ap.]; mon pen. H.
. Kpemepa - M.: FOuutu, 2010 - 480
C.
Ioapa3zaen 6.1. YncjioBblie psiabl. 55 19,5
Bricmias MaTeMaTHKa JUIS
9KOHOMHCTOB: y4eOHHK TUTSt
CTYJICHTOB BY30B, OOYYalomUXCs TIO
OKOHOMHUYECKHM CIeIUaIBHOCTAM /
[H. II. Kpemep [u ap.]; nox pen. H.
Teopema Pumana u | LI Kpemepa - M.: FOnuTH, 2010 - 480
MTOHSTHE YCIIOBHO | C.
CXOnIIerocs psana. | boopuk I'. W. Breicimas maTemaTuka
[Ipon3Benenne YUCIOBBIX | AJIi SKOHOMHUCTOB: COOpHHK 3ajad
11. | psimoB, COrJacoBaHHOE C | [3JMEKTPOHHBIA  pecypc]:  YueOHOe 2 9,5
pou3BeNeHNEeM 4acTHbIX | mocobue / I'. WM. bobpuk, P. K.
CyMM. Teopema o | I'puHueBnyroC; Poccuiicknii
MPOU3BEICHUH aOCOJIOTHO | SKOHOMHYECKUN  YHUBEPCHTET UM.
CXOJIAIIMXCS PSITOB. I'B. IlnexamoBa - MockBa: OOO
"HayuHo-u3natenbckuii LEHTP
NHOPA-M", 2019 - 539 c. [DU]
[9BC 3HaHUYM | URL:
http://znanium.com/catalog/document?
10=327813
MMoapasznea 6.2. ®yHkunoHajJbHble psiibl. CTeneHHbIE PS/bI. 3,5 10
CBolicTBa cymMbl | Beicias MaTeMaTHKa ISt
CTENEHHOT O psaa | SKOHOMHUCTOB: y4eOHUK JUTSE
(HeTpepBIBHOCTb, CTYJIEHTOB BY30B, OOYy4YalolUXCs IO
UHTErpUPYEMOCTh U | DKOHOMUYECKUM CHEIHAIBHOCTSIM /
12. | nmuddepeHuupyemMocTs). [H. L. Kpemep [u ap.]; mox pexn. H. 3,5 10

q)yHKIII/II/I AHAJIMTUYCCKUEC B

Touke u psap  Tensopa.
Ornpenenenue
DJIEMEHTAPHBIX  (YHKIMM

. Kpemepa - M.: FOuutu, 2010 - 480
C.

boopux I'. M. Beicmas maremaTtnka
JUIE 9KOHOMHUCTOB: COOpPHHK 3aJad



http://znanium.com/catalog/document?id=327813
http://znanium.com/catalog/document?id=327813
http://znanium.com/catalog/document?id=327813
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CTEMIEHHBIMH PAIAM. [amekTpoHHBI  pecypc]:  YueOHoe

nocooue / I'. W. Bbobpuk, P. K.
['punuEeBUYIOC; Pocculickuii
SKOHOMHYECKUN  YHHUBEPCUTET HM.
I''B. IlnexanoBa - MockBa: OOO
"Hay4HO-n31aTEnbCKUM LEHTp
NHDOPA-M", 2019 - 539 c. [DU]
[9BC 3HaHUYM | URL:
http://znanium.com/catalog/document?

1d=327813

Bcero

65,5 129,5

5. @oH/I OLIEHOYHBIX CPEICTB /1JIsl IPOBEACHUs MPOMEeKYTOUYHON aTTecTauun

5.1. Dranbl popMHUPOBaAHUS KOMIIETEHUMI

HNupuxarop
IToapa3nes nuCHMNINHBI Komnerenuus AOCTHKEHU S
KOMIIEeTEeHIIUH
31
[Toxpasznen 1.1. MHoecTBa U QYHKIMH.
Onepaunn  Hajg MHOXecTBaMU. (OCHOBHBIE UHCIOBBIE OIIK-2 V3
MHOXecTBa. DyHKIUM OAHOM  mepemeHHOM. OCHOBHBIE
aJIeMEHTapHbIe QYyHKIUHU, UX rpaduku. CrnoxHas QyHKIuUs. H3
[Mogpasznen 1.2. [Ipenensl u HENPEPHIBHOCTS. 31
[TocnenoBarenbHOCTH, npenen YUCIIOBOM
rocienoBaTeabHocTi. Teopembl o mpenenax. [IpusHaku
cyumiectBoBaHus  npenenoB.  llepeldi um BTOpOM v3
3amMedaTeNnbHbIl  mpenensl. bEecKOHeYHO  manble U OIIK-2
OeCKOHEUHO OOJbIIME BEIUYWHBI, CBSI3b MEXKIY HHUMH.
CpaBHeHHE OECKOHEYHO MalbIX BEIMYUH. PackpbiTue H3
HeonpeneneHHocTe. HempepwsiBHOCTH QyHKimil. Toukun
paspeiBa. Knaccuukarus Touek pa3poiBa.
[Mogpasznen 2.1. [IpousBogHas. 31
[TpousBoanas: oIpesiesICHHE, MEXaHUYECKUI u
TEOMETPUYECKUM CMBICI. YPaBHEHHUE KacaTEIbHOM K
kpuBoi.  Juddepennupyemocts  QyHKuMiA,  CBS3b v3
HenpepblBHOCTH ¢ auddepenmupyemocteio. OOpaTHas OIIK-2
byHkusa u ee quddepeHuupoBanue. Tadnuia OCHOBHBIX
npaBunl U ¢dopmyn nuddepenuupoBanus. [IponsBoaHbie H3
BbICIIMX nopsaakoB. Juddepenunan QyHKUUU, €ro
IPUMEHEHUE B MPUOJIMKEHHBIX BHIYMCICHHUSX.
[Tonpaznen 2.2. UccnenoBanue QyHKIIHIA. 31
JloctaTouHble  NPU3HAKK  MOHOTOHHOCTH  (DYHKIUHU.
OkcTpeMyMbl (YHKIUH, HEOOXOAMMOE U JIOCTaTOYHbIE V3
yCIOBUS. DKOHOMHYECKHME NPUIOKEHHUsA. BbITyKIOCTh OIIK-2
KpUBOW, Touku meperunda. Heobxomumoe u mocraTodHbBIE
YCIIOBHS. AcuMNTOTHI KPUBOM. DKOHOMMYECKHE H3
IPUIIOKEHHS B TEOPUHU (PUPMBL.
[Togpa3znen 3.1. HeonpeneneHHblii UHTErpadl. 31
Omnpenenenue nepBooOpa3Hoii. Teopema 0 OGeCKOHEYHOM
MHOXKECTBE TMEpBOOOpa3HBIX Uil JaHHOM  (YHKIUU. OIIK-2 V3
[Tondatue  HeompeaeneHHOro  MHTerpasa.  Tabiumna
OCHOBHBIX MHTErpaJioB. OcHoBHbIE CBOMCTBa
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HEONPEAECIEHHOr0 HTerpaia. MurerpupoBanue MeTogaMu
3aMEHBI NIEPEeMEHHON M 10 YacTsM. PanMoHanbHbIC IpoOu
Y UX UHTErPUPOBAHHUE.

H3

ITonpaznen 3.2. OnpeneneHHbll HHTErPaL.

[TonsTre onpeneneHHOro NHTErpajla, OCHOBHBIE CBOWCTBA.
Teopema o cpennem. Ilnomans KpUBOIMHENHON TpaNeNH.
ITpon3BoaHast ONPENENECHHOIO UHTETpaJla M0 IEPEMEHHOMY
BepxHemy nmpeneny. @Dopmyna Herotona-JleiiOuuia.
BbluncneHne  onpenesieHHOro  MHTErpajga  MeToJaMH
3aMEHbl IEPEMEHHOM U IO YaCTsM. HecoGcTBeHHbIC
uHTerpansl. [lpunoxkeHus onpeneneHHOro MHTerpania:
wiomanas (GUrypel B JIEKapTOBBIX KOOpAUMHATAX, O0BEM
TeJa BpallleHUs], JJIMHA 1YY IUIOCKON KPUBOM.

OIIK-2

31

V3

H3

[Tonpaznen 4.1. OmnpeneneHue QYHKIHMH HECKOJIbKHX
[IepPEMEHHBIX.

Ob6nacte omnpeneneHus U rpagpuk  (QyHKIUM  JBYX
nepeMeHHbIX. JIMHUM U MOBepXHOCTU YpOBHA. YacTHble
npousBoaHble U audpepeniuanel. [loaHoe npupaieHue u
nojiHelid quddepennuan, ero npuMmenenue. IIpousBoanas
CIIOKHOW (YHKIMH, TIPOM3BOJHAS HESBHO 3aJlaHHOH
¢byHkuuu. YpaBHEHHE  KacaTeIbHOM  IJIOCKOCTH K
noBepxHocTH. [Ipon3BoaHas mo HampaBieHUIO. ['pajueHT.
YacTHble TPOM3BO/HBIE BBICIIUX OPSIKOB.

OIIK-2

31

V3

H3

[Tonpasnen 4.2. DxcTpeMyMbl QYHKIIUH IBYX [1€PEMEHHBIX.
Omnpenenenne  dKkcTpeMyMmMa  QYHKIUM — HECKOJIBKHX
MEepPEMEHHBIX. YCIOBHBIE HKCTPEMyMbl; HaubOoibliee u

HanMeHbliee  3Hadenums  Qymkumn  Z = f(X,y)B

3aMKHYTOM OrpaHHYEHHOH 00JIaCTH. DKOHOMHYECKHE
IIPUIIOKECHHUS.

OIIK-2

31

V3

H3

[Mogpaznmen 5.1. Juddepenunanbubie ypaBHEHHUS MEPBOTO
Hopsi/iKa.

[Tpumepsl 3amau, npuBoAAUMX K JUddepeHIHATbHBIM
ypaBHeHUsM. JluddepenuunanbHoe  ypaBHeHUs  1-ro
nopsiika: ollee W yacTHOe perieHue (MHTerpan), 3agada
Komm, ¢dopmynupoBka  TeopeMbl CYLIECTBOBaHHS U
EIMHCTBEHHOCTH  pEIleHUs ypaBHeHus Y'= f(X, y).

Huddepenumanpuple  ypaBHeHuss 1-ro  mopsaka ¢
pa3AeIAo IUMUCS IIEPEMEHHBIMH. JIunelinbie
mubdepeHnanbHble  ypaBHeHUs l-ro  mopsaka U
ypaBHeHMs bepHysum.

OIIK-2

31

V3

H3

[Tonpaznen 5.2. Juddepennuanbupie ypaBHEHHSI BTOPOTO
HOPSIKA.

Juddepenunanpaple ypaBHEHUs 2-TO TOpsAKa: olIee u
yacTHOe  peuieHue  (uHTErpan), 3agaya Ko,
(bopMynupoBKa TEOpEeMBbl  CYyIIECTBOBAHUS U
enuHCTBeHHOCTH pemenus ypasnenns Y'= f(X,Y,Y').

Huddepenunanbabie ypaBHEHUS 2-ro MOpsKa,

OIIK-2

31

V3
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JIOILy CKaroue MIOHWKECHHUE HOops KA. JIuneiinsle
nuddepeHanbHble ypaBHEHHS 2-TO TOPSIKA: CTPYKTypa
o0IIero pemieHus OJHOPOAHOTO U HEOJAHOPOIHOTO
ypaBHeHM. JInHeliHbIe ogHOpoaHbIe AUddepeHInanIbHbIe
ypaBHEHUS 2-ro nopsiiKa c MOCTOSTHHBIMU
KodpduireHTaMu.  XapaKTepUCTUYECKOe  YpaBHEHUE.
Jlunelinpie auddepeHaNbHbIE YpaBHEHUS 2-TO MOpSAAKA
C TIOCTOSTHHBIMU KOX((UIIMEHTAMH H CIIEIHAILHON MTPaBOi
YaCThIO.

H3

ITonpaznen 6.1. Yucnossle psabl.
Cxomumocth psna. [lpusnakm [lamambepa u  Komm.
WHTerpanpHblil IpU3HAK CXOIUMOCTH.

OIIK-2

31

V3

H3

[Togpaznen 6.2. dynkuuoHanbHble psAabl. CTeneHHbIE
PAABL.

[loroueunasi, paBHOMEpHass M HOpPMajbHas CXOAMUMOCTH,
CBA3b  MEXIYy  HHUMU. IIpuznaxk  Be#epmrpacca
paBHOMepHOU cxogumoctu. [lpusnaku Abens u dupuxie.
HenpepbIBHOCTS, nuhdepeHInpyeMoCTb u
UHTETPUPYEMOCTh  CyMMBI  (DYHKLIMOHAJNBHOTO  pAfa.
Crenennbie psagel. Teopema Komm-Anamapa. Paguyc u
WHTEPBaJ CXOAUMOCTU CTENEHHOro psina. Teopema AGens.

OIIK-2

31

V3

H3

5.2.1. HIkaabl onleHUBaHUA JOCTHKEHHUSI KOMIIETEeHIINH

Bun onenku

Onesku

AxaiemMuueckas

OaIBHOM IIKaIe

OLICHKA MO 4-X HEYIOBJIETBOPUTEIBHO | YIOBJIETBOPUTEIBHO |  XOpOLIO OTJINYHO

5.2.2. KpuTepuu OlleHUBAHUSA J0CTHKEHUSI KOMIIETEeHIUI

Kpurepnu oneHkn Ha IK3aMeHe

OneHka, ypoBeHb
OCTHKEHUSA
KOMIIETEHIINH

Onucanue KpuTepuen

OTIUYHO, BEICOKUI

OOyuaromuiics Mokasas MOJIHbIE U TIIyOOKHEe 3HAHH S POrPAMMHOTO
MaTepuania, JOrHYHO M apryMEHTHUPOBAHO OTBETHJ Ha BCE BOIPOCHI
9K3aMEHAlMOHHOT0 OuiieTa, a TaKkKe Ha JOMOJHUTEIbHBIE BOIPOCHI,
CHOCOOEH CaMOCTOSATENFHO PelaTh CJIOXKHBIE 3aa4H TUCIUTITUHBI

Xopol1iio, TPOABUHYTHIN

OOyuaromuiics TBEpAO 3HAET MPOTPAaMMHBIA MaTepHaj, TPaMOTHO
€ro M3JIaraeT, He JI0MYCKaeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE,
JOCTATOYHO MOJHO OTBETHJI Ha BOMPOCHI SK3aMEHAIIMOHHOTO OuieTa
U JIONOJHUTENIbHBIE BOIPOCHI, CHOCOOEH CaMOCTOSITENLHO peIiaTh
CTaHIAPTHBIE 3aa9H T CLIUTUTAHBI

OOyuaromuiics TMOKa3zajdl 3HAaHUE TOJHKO OCHOB MPOrPaMMHOTO
Marepuasia, YCBOMJI €ro MOBEPXHOCTHO, HO HE JOIYCKall I'pyObIX

KOMIIECTCHIIMA HE OCBOCHA

VY 10BIETBOPHUTEIIBHO, OMMOOK WJIM HETOYHOCTEH, TpeOyeT HaBOMSIIUX BOIPOCOB IS
MTOPOTOBBIN MPaBUJILHOTO OTBETA, HE OTBETWJ HAa JOMOJHUTEIHHBIC BOIPOCHI,
Croco0eH pemaTh CTaHIapTHBIE 3aa4d JUCHUIIIMHBI C TTOMOIIBIO

MpernoaBaTess
OOyuaromuiics HE 3HAeT OCHOB MPOrpaMMHOr0 MaTepuaia,
HeynoBnerBoputenbHo, | momyckaer rpyOble OIIMOKA B OTBETE, HE CIIOCOOEH pemaTh

CTaHJApPTHBIE  3a/Jauyd  JUCHUIUIMHBI  Jake C  [OMOUIbIO
MIperoaBaTess
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KpuTepnu OICHKHU TECTOB

OrueHka, ypoBeHb
JIOCTHIKCHHUS
KOMIIETEHIIUN

Onucanue KpuTepueB

OTIM4HO, BEICOKHI

CopeprxaHue MpaBUIIBHBIX OTBETOB B TecTe HE MeHee 90%

Xopouo, NpOoJABUHY ThII

CopeprxaHue MpaBUIBHBIX OTBETOB B TecTe HE MeHee 75%

VY 10BIETBOPUTETBHO,
MMOPOTOBBIN

ConeprxaHue MpaBUIIbHBIX OTBETOB B TecTe He MeHee 50%

HeynosnersopurensHo,
KOMITETEHIIUSI HE OCBOEHA

CopeprxaHue MpaBUIIBHBIX OTBETOB B TecTe MeHee 50%

KpuTepuu oneHKH YCTHOr0 onpoca

OneHka, ypoBeHb
JIOCTHIKEHUSA
KOMIIETEHIINH

Onucanue KpuTepueB

3a4TeHO, BBICOKHUI

OOyuaromuiicss JIEMOHCTPUPYET YBEpEHHOE 3HAHUWE MaTepuana,
YEeTKO BBIPAXKAeT CBOK TOYY 3PCHUS 10 pacCMaTPUBAEMOMY
BOIPOCY, IPUBO/Isi COOTBETCTBYIOIIHE TPUMEPBI

3auTeHo, MPOJABUHY THIN

OOyuaromuiicsi JeMOHCTPUPYET YBEPEHHOE 3HAaHWE Marepuasna, HO
JIOITYCKAET OTAENbHBIC TOTPEUTHOCTH B OTBETE

3a4TeHO, MOPOrOBbIi

OO0yuaromuiicsi IEMOHCTPUPYET CYIIECTBEHHBIE MPOOEbl B 3HAHUAX
MaTepuaa, JoMyCKaeT OIIMOKH B OTBETaX

He 3aureno,
KOMITETEHIIMS HE OCBOEHA

OOyuaronmiicss AEMOHCTPUPYET HE3HaHHE MaTepHala, JOIMyCKaeT
rpyOblie oMOKH B OTBETaX

Kputepuu oneHku peunieHus 3a1a4

OneHka, ypoBeHb
JTOCTHXCHHS
KOMITETCHIIUH

Onucanue KpuTepueB

3a4TeHO, BEICOKUI

OOyuaromuiics yBEpEeHHO 3HAET METOAMKY M allOPUTM pPELICHHS
3ajlauu, He JOMyCKaeT OIIMOOK MPH €€ BBITOJHEHUH.

3auTeHo, NPOABUHY ThIH

OOyuaromuiics B II€JIOM 3HA€T METOAMKY M aJrOPUTM pELICHHS
3aJ]a4M, HE JOIYCKaeT IpyObIX OMIMOOK MPH €€ BHITOIHEHHH.

3a4TEeHO, IOPOTOBBII

OOyuaronmiicss B IEIIOM 3HA€T METOIUKY W aJrOPUTM pPEHICHUS
3a/1a4n, JOIMYyCKaeT OMHMOOK TMpHU €€ BBHIMOJHEHWHU, HO CIIOCOOEH
HCIPAaBUTh UX IIPU NOMOIIM IPENOAaBaTCIIA.

He 3auteno, OOyuaromuiics He 3HA€T METOJUKY U aJIrOPUTM PELICHUs 3a/]ayu,
KOMIIETeHLIUS He JIOIyCKaeT rpyOble OIIMOKM HpU €€ BBINOJIHEHUH, HE CHOCOOEH
OCBOEHA UCIPAaBUThH UX IPU TOMOIIM NPENOaBaATENsL.
5.3. MarepuaJjibl 1J151 OLeHKH JOCTHKEHUsI KOMIIeTeHIM I
5.3.1.1. Bonpochl K 3K3aMeHy
Ne Conep:xkanue Komnerennus | UK
1. | Bo3pacrtanue u yObiBaHUE QYHKLIUU. OIIK-2 31
y3
2. | Muanmym wu MakcumMyM (yHKIMHM (HEOOXoauMMoe W OIIK-2 31
JIOCTAaTOYHBIE YCIOBHS CYIIIECTBOBAHUSA IKCTPEMYMA). V3
3. | BeimykiocTh U BOTHYTOCTh KpUBOH. Touku meperuoa. OIIK-2 31
V3
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4. | O6muit miaH wucciaenoBaHus QYHKIOUH ¢ ILEJbIO OIIK-2 31
MOCTPOEHUS TpaduKa. VY3
5. | IlepBooOpasnas, ompeneneHue, TeopeMa O CTPYKType OIIK-2 31
epBoo0pa3HbIX.
6. | CpoiicTBa HeEONpeIENEeHHBIX  HMHTerpajioB. Tabiuua OIIK-2 31
OCHOBHBIX HHTEIPAJIOB.
7. | UaTerpupoBaHe MeETOJOM 3aMEHbl IEPEMEHHON WiIH OIIK-2 31
Coco0OM MOACTAHOBKH. v3
8. | UnTerpupoBanue 1O 4YacTsIM B  HEOIpPEIEJICHHOM OIIK-2 31
UHTErpale. Vv3
9. | UnTerpupoBanne (GyHKIHH, CcomepKalluX KBaJpaTHBIN OIIK-2 31
TPEX4JIEH BUAA: | x V3
ax” +bx+c
10. | MuaTerpupoBaHue MpaBUIbHBIX PAIIMOHAIBLHBIX TPOOCH. OIIK-2 31
V3
11. | PasnoxkeHue panuoHaJIBbHOW JpoOM Ha IpocTellue. OIIK-2 31
MeTton HeonpeeaeHHbIX KO (QOUITUESHTOB. V3
12. | WHTErpansl OT HppauyOHAIBHBIX ()YHKIIHH. OIIK-2 31
V3
13. | UnTerpupoBanue HEKOTOPBIX KJIaCCOB OIIK-2 31
TPUTOHOMETPUUECKUX (PYHKITHMN. V3
14. | Onpenenennbiii  uHTerpas. HuwxkHass u  BepxHsis OIIK-2 31
VMHTErpaJibHblE€ CYMMBI, MX CBOWCTBA. V3
15. | OnpeneneHue U reOMETPUUECKUN CMBICI OMPENEICHHOI O OIlIK-2 31
UHTErpaa.
16. | CpoiicTBa ompeaeneHHOro uHTErpaia, Gopmyna HeroroHa- OIIK-2 31
JleitbHuna.
17. | IlpunoxkeHuss ONpEAEIEHHOr0 MHTErpajga (BBIUUCIIEHUE OIlIK-2 31
TUTIOINAAH, PaOOTHI, 0OBEMOB TEIl BPALICHUS). V3
18. | 3ameHa TmepeMEHHOM B  ONpEICNEHHOM HHTErpale. OIlIK-2 31
WHTerpupoBaHue 1o 4acTsAM B OMPEACICHHOM HHTErpaje. V3
19. | HecoOGcTtBeHHbIe mHTErpasibl. TeopeMbl 0 HECOOCTBEHHBIX OIIK-2 31
MHTErpajax. V3
20. | [lonstne nuddepeHuaIbHOrO YpaBHEHUS, OCHOBHBIC OIIK-2
OIpeJICIICHHUS. 31
21. | Teopema CyHIECTBOBAaHHUS M €IMHCTBEHHOCTH pEIICHUS OIIK-2 31
mud. ypaBHeHus. 1-ro nopsiaka. 3amgava Komm.
22. | Auddepennmanpaple ypaBHEHHS IEPBOrO TMOpsAKa C OIlIK-2 31
pasaesomuMucs IepEMEHHBIMU. V3
23. | OnHoponubie  muddepeHnnanbHble  ypaBHEHHS  1-TO OIIK-2 31
MopsiaKa. V3
24. | Jluneiinsle nuddepeHianbabie ypaBHeHUs 1 -ro mopska. OIIK-2 31
V3
25. | uddepenumansupie ypaBHeHUs 2-TO MOPsIKA, OCHOBHBIC OIlIK-2 31
noustus. 3agava Komm. v3
26. | Hurterpupyemsbie Tuibl AuddepeHnaabHbIX ypaBHEHUH 2- OIIK-2 31
ro MopsiJika. V3
27. | IuddepenunanpHple  ypaBHEHHS 2-TO IMOpAAKa C OIIK-2 31
MIOCTOSTHHBIMU KO3 () (PUIIMEHTAMH. V3
28. | XapaKTepuCTHYECKOE YPaBHECHHE. OIIK-2 31
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V3
29. | Heognopoauslie auddepeHnnanbHble ypaBHEHUS 2-TO OIIK-2 31
MOPSIIKA C MOCTOSIHHBIMU K03 unurentamu. HaxoxaeHmne
YaCTHOTO PEIIEHUS AJS Pa3IMYHBIX CTAHIAPTHBIX MPaBbIX y3
4acTeu.
30. | [lonstne pyHKIIMU HECKOJIBKHX TMEPEMEHHBIX, €€ 00J1acTh OIIK-2 31
orpeseneHus, rpaduka.
31. | YactHble IIPOU3BO/IHBIC byHKIIUN HECKOJIbKUX OIIK-2 31
MIepPEMEHHBIX. v3
32. | OkcrpeMyM (pyHKINHU IBYX HE3aBUCHUMBIX IEPEMEHHBIX. OIlIK-2 31
V3
33. | YucnoBsie psibl, OCHOBHBIE ONPEICIICHHUS. OIIK-2 31
VY3
34. | [lpuzHaku CpaBHEHHS PSJIOB C  IOJOXKHUTEIHHBIMH OIIK-2 31
yieHamu, npu3Haku Janam6epa u Kormmn. V3
35. | Paznoxenue aneMeHTapHbIX QyHKIMHA B psi MakiopeHa. OIIK-2 31
V3
36. | Crenennsbie psasl. Psasr Teitnopa u Makiopena. OIIK-2 31
V3
37. | Paznoxenue aneMeHTapHbIX QyHKIME B psa MakiopeHa. OIIK-2 31
v3
38. | MHTerpupoBaHue ¢ MOMOIIBIO CTEIIEHHBIX PSIOB. OIIK-2 31
Y3
5.3.1.2. 3agaum Kk IK3aMeHy
No Coaep:kanue Komnerenmnus NAK
X% —2x/x +1 OIIK-2 H3
L [ty
Haiitn HeonpeneneHHbli HHTErpal X
2 J. Xe 7X2 dX OHK'Z H3
" | Haiit HeonpeaeneHHblii HHTErpall
3, N " [ x* In xax OIIK-2 H3
Haiitu HeonpeeneHHbI HHTET pal
4. . . I cos? xdx OIIK-2 H3
HaiiTi HeonpeenenHblii HHTErpal
x* —2x? +x-3 OIIK-2 H3
5. I T oy 3 dx
Haiiti HEOpeneeHHbINi HHTErpa X" —&X—
2 dx OIIK-2 H3
6. Bbruucnuth onpeaeneHHblil uHTerpan -1 X+2
#[2 ) OIIK-2 H3
7. jcosxln(sm x)dx
BBIMMCIHMTE ONpeeIeH bl naTerpan */
8 Haiitu IUI0IIAIh KPUBOJIMHEHHOU Tpanenuu, OI1K-2 H3
" | orpaHMYEHHO TAHHBIMH JINHHUAMH x=Lx=4x =4
= dx OIlIK-2 H3
9. |

XX

Bprauciute HecOOCTBEHHBIN HHTETrpan 1
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j{ dx OIIK-2 H3
10. Noumni
2
Brrauciauth HecOOCTBEHHBIN MHTErpai © 4-x
Haiitu oOmee penieHne (oOmmit WHTErpal) OIIK-2 H3
11. | muddepeHnranIbHOro ypaBHEHUS
X(y—-1dx—(x+1)ydy =0
12. | Haiitn obmiee pelienne (oOmmii WHTErpaln) OIIK-2 H3
mbdepennmansHoro ypapueans Y Y — X
13. | Haiitu obmiee pelieHne (oOmmmit UHTerpas) OIIK-2 H3
mbdepernpansHoro ypapuenns Y Y —2y=0
14. | HaiiTu yacTHOe pelieHHe, YIOBIETBOPSAIONIEE JaHHBIM OIIK-2 H3
Vw2 _
HaYaJIbHBIM YCJIOBUSM y-y=xy , y(O) =0
15. | HaiiTu yacTtHOe pelleHHe, YAOBIETBOPAIOLIEE IJaHHBIM OIlIK-2 H3
HaYaJIbHBIM YCJIOBUAM y*+4y =sinx , y(0)=0,y'(0)=1
16. | Pemmth cuctemy nudpepeHnnanbHbIX YpaBHEHUH OIIK-2 H3
X'=X+2y
y'=2x-y
17. | JIns xaxmoro psiga BBIIHCATH IEPBBIE S5  UJICHOB OIIK-2 H3
pasnoxenus. Halitu mpenen oOuiero 4iena psaaa ap .
L n+l1
n=12n+1 ’
18. | UccnenoBaTth psii Ha CXOAUMOCTb, NMPUMEHSS MPHU3HAKU OIIK-2 H3
CpaBHEHHA. YKa3zaTh OOUMH 4YieH psaa, ¢ KOTOPBIM
CpaBHHMBAETCS TaHHBIN PAIL.
L n+5
n=1nZ -2
19. | UccrnenoBate psifbl HA CXOIAUMOCTB, NMPUMEHSST TIPU3HAKU OIlIK-2 H3
HNanam6epa u Komm.
oo ol
)3 5
n=ln
20. | UccnenoBate  psimel  Ha  CXOAWMOCTh,  ITPUMEHSS OIlIK-2 H3
WHTETpaJbHBIA TPU3HAK.
® 1
2 ;
n=2n+vInn
21. | UccnenoBath psiApl HA CXOOUMOCTh. B cimyuae ecnu psn OIIK-2 H3
CXOIOUTCS, TIOKa3aTh, SBJSETCI JHM 3Ta CXOAMMOCTb
YCJIOBHOM MJIM aOCOJTFOTHOM.
00
n+1n+1
> (1) TT—;
n=1 n
22. | Haiitu 06;1aCTh CXOAMMOCTH pPsia. OIIK-2 H3
n=1n!’
23. | [lonp3ysach COOTBETCTBYIOIIMMH  PSAAMHU, BBIYUCIUTH OIlIK-2 H3
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3HauYeHMs yKa3aHHbIX (PyHKIUH.

sin1° ¢ tounocrsio 0.0001
24. | BplyUCIUTh ONPEAENIECHHBIM MHTErpajl ¢ TOYHOCTBIO [0 OIIK-2 H3
0.001, pa3noxuB MOABIHTErpPAJbHYIO (QYHKIHMIO B P U
3aTeM IMPOMHTETrPUPOBAB €r0 IMOUWIEHHO.

1 2

[ cos—dx.

0 2

5.3.1.3. Bonipochl k 3a4eTy € OLEHKOMI
«He npegycmotpeHb»

5.3.1.4. Bonpocsl K 3a4eTy
«He npegycmoTpeHb»

5.3.1.5. [lepeyeHb TeM KYPCOBBIX IPOEKTOB (pPadoT)
«He npenycMoTpeHb»

5.3.1.6. Bonipochl K 3a11uTe KypcoBOro npoexkta (padorsi)
«He npegycmotpeHb»
5.3.2. OueHouyHble MaTePUAJIbI TEKYIIEr0 KOHTPOJIS
5.3.2.1. Bonpochl TecTOB

Ne Coaep:xxanue Komnerenuus NAK

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

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

2. | 3nauenue nosnHoro quddepennmana GyHKIUN Z = y/x MpU OIIK-2 v3
x=2; y=1; dx=0,1; dy=0,2 paBHo...
0,5;
0,05;
0,75;
0,075.
3. | Haubonpmiee n HauMeHbIIee 3HAYCHUE (QYHKITHH OIlIK-2 V3
1 1
+

2 2
=1+X" 14y Ha Kpyre pagnycom | ¢ IeHTpOM B HavaJe

KOOpIH/IHaT paBHBI ce
4; 4/3;

3; 3/4;

2;4/3;

1;2.

4 d_y OIIK-2 V3

ITpousBoaHas dX 3 ypaBHEHUS X*+y* —4x+6y paBHa...
(x-2)/(y+1);

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

4xy;

5x-y.

5. | ®Oyukmus y = x" — 2x% + 5 na unrepsane (-1, 1): OIlIK-2 31
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HMECT MAKCUMYM
HMMCCT MUHUMYM

V3

Oyuknus y = x4 — 2X2 + 5 na unrepsaie (-2, 0):
MMEeT MUHUMYM
MMEET MAKCUMYM

OIIK-2

31
V3

Huddepennunansaoe ypaBHenue (Sin X + cos t) dt + t cos X
dx= 0 sBnsieTcs:

ypaBHEHHEM C TOJHBIM 1 ddepenimanom

ypaBHEHHEM C pa3eNsiomuMu Ko hUIueHTaMu
ypaBHEHHUE BTOPOT'O MOPSIIKa

OIIK-2

V3

Oynkupsa y = X' — 2X°+ 5 na unrepsae (0, -2]
UMEEeT MUHUMYM
UMEET MaKCUMYM

OIlIK-2

31
V3

Oo6nacTeio onpenenenust pyHkuun Z = In (Xy) siBisercs
MHOKECTBO:

1 (% y):xy>0}

(0;1)

OIIK-2

31

10.

[lepeMenHas BenmuuuHa y €CTh QYHKIIHS TepEMEHHON
BEITMYHUHBI X, €CJIH ...

- KQX/I0MY 3HAYEHUIO X M0 HEKOTOPOMY IIPaBUITY
IIOCTaBJIEHO B COOTBETCTBUE €UHCTBEHHOE 3HAUCHHE Y

OIIK-2

31

11.

N-it yacTH4HOI CyMMOI1 psifla Ha3bIBaeTCs:
-CyMMa IIEPBBIX N YICHOB psaa

OIIK-2

31

12.

Nuddepennmansroe ypaaenue (1+ t) tg x dt —xt dx =0
SABJIACTCSA:
- YPaBHCHUCM C PA3ACIIOIIMMUCA ITCPCMCHHBIMU

OIIK-2

31

13.

Ob6nacTb onpeneneHus QyHKIUU y = 2-X €CTh:
- BCSL YACJIOBAs OCh, T.€. UHTEPBaJI (-00;+00)

OIIK-2

31

14.

Ecmu { an } — GeckoHeuHO Majiasi IOC/eI0BATEIbHOCTh U
{an}*{an} mociemnoBaTeIbHOCTH
OCCKOHEYHO Masiast

OIlIK-2

31

15.

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

OIlIK-2

31

16.

Oyukius f (X) Ha3bIBa€TCS YETHOM, €CIH ...
- T (- x) = f(x) npu Bcex X U3 00JaCTH ONPEIeICHHUS
GbyHKIIUN

OIlIK-2

31

17.

Y = cos (3x - 4). Torna npousBogHas y’ paBHa:
-35sin (3x - 4)

OIIK-2

V3

18.

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

OIIK-2

31

19.

Ha wuntepBane [a, b] HenpepbiBHas ¢yHkuus f (x) umeer
EIMHCTBEHHYIO TOYKY MakcUMyMa C, a < ¢ < b, 1 HE UMeeT
JIpYTUX TOYEK dKcTpemyMma. Ee HauMeHblee 3HaUYeHue Ha [a,
b] Oyner:
- mu6o f'(a), mubo f (b)

OIIK-2

31

20.

CranoHapHbIME ToukaMu GyHkmmn f (X, y) = x° + In3y -
3XIn y sABAsITOTCS:

-(0; DHud;e)

OIIK-2

V3

21.

Ecmu { an } — OeckoHeuHO Majiasi OCIeI0BATEIbHOCTD U {
b,} OeckoHeuHo Mamas IOCIEIOBATCIBHOCTE {an*bp }
IIOCJIEA0BATEIbHOCTD
- OCCKOHEUHO Maas

OIIK-2

31
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22. | TlocnenoBaTeIbHOCTD MOXKET UMETh OIIK-2 31
- TOJILKO OJIUH Mpeel

23. | Y =sin x. Toraa npou3BoxHas y°(x) paBHa: OIIK-2 v3
- COS X

24. | Ob6nacTb 3HaueHUd QyHKIMHN Yy = f(X) ecTb: OIIK-2 31
- MHOXKECTBO BCEX 3HaYEHHM, MPUHUMAEMBIX BEJIMUYUHOHN Y

25. | TlocnenoBarensHOCTh , ipu 1/2 g 1/2 < 1 sBnsercs: OIIK-2 V3
- OECKOHEYHO MaJIoH

26. | Inddepennuansuoe ypapuenue (X° + sin t) dt + (£ x + OIlIK-2 31
cosx) dx= 0 sBasiercs:
- ypaBHEHHEM C MOJHBIM aud depeninaiom

27. | lomxoe npupamnienue Gpynkuuu z = f (X, y) B Touke Po (X0, OIlIK-2 31
y0) paBHO:
- f(xo + DX, o + Dy) — f (X0, Yo)

28. | Yacrasle npupamenus pyHkun z = f (X, y) B Touke OIlIK-2 31
Po paBHBI:
- Dxz = f (Xo + DX, Yo) — f (X0, o), Dyz = f (X0, Yot Dy) — f
(XO’ yO)

29. | Y = cos x. Torza npomsBogHast v (x) paBHa: OIIK-2 v3
- sin X

30. | Bo Bcex Toukax HekoToporo mHTepBaia f' (x) < 0. Torma f OIIK-2 31
(X) Ha TOM HMHTEpBAaje
- HE BO3pacTaeT

31. | Obnactp  3HayeHwidt GyHKOMH y = [X|  €cCThb: OIIK-2 31
- uatepsa (0, +o0)

32. | Mexay TOYKaMU Ha YHUCIOBOW OCH W JICHCTBUTEIbHBIMH OI1K-2 31
YHCIaMu YCTaHOBJICHO COOTBETCTBUE
- B3aMMHO OJTHO3HAYHOE

33. | Beipaxenue dz = (y + 2x + 3y) dx + (x + 6xy) dy sBsercs: OIlIK-2 31
- noJHbIM JU ddepennmanom

34. | IlpousBoaHON QYHKIUHK y =X OY/IET: OIIK-2 v3
-xX*(Inx+1)

35. | duddepenumansroe ypapaerue xt dx + (x° + 3) cos t dt = 0 OIIK-2 31
SBIISICTCSI:
- YpaBHEHHEM C pa3AeISIIOIIMMUCS MTePEM EHHBIMH

36. | Ha wuHrepBane [a, b] HenpepbiBHas ¢yHkuus f (x) OIIK-2 31
Bo3pactaer. Torma ee HauOonbliee 3HadeHHe OynerT:
-1 (b)

37. | UncnmoBass och — O3TO TmpsiMas, Ha KOTOPOH OIlIK-2 31
- BBIOpaHO HAyYajo OTCYETa, YCTAaHOBJICHBI HAlpaBJCHUE H
eIMHUIIA U3MEPEHUS [UTNHEI

38. | ®ynkuusa f (X) Ha3zpBaeTcs HEUYETHOM, eciu OIIK-2 31
- f (- X) = — f(X) npu Bcex X U3 00JACTH OMpPEICICHUS
GbyHKIIUN

. ITpousBoaHast QyHKITHH fx)= 7005(@) paBHa OfK-2 >

40. F(x) = 9x+5 OIlIK-2 V3
[TponzBoaHas GyHKIHH x—10 paBHa

41. cf OIIK-2 VY3
YacTtHoU MIPOU3BOTHOMN CX must

2

GyHKIMH f=15I (x +ty ) SIBISICTCS
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30x 15 30y |

1+ r Xt

a YTV 6 TPV B.

42.

= iﬁr
[IpouzBoaHas pyHKUMU f {T) ~  paBHa
2 5% g 6x5" L 5% s . 5%6Ins

OIIK-2

V3

43.

2 —
I'pamuent hyHKIUN f =47+ y= 9
a. (8x, =, v)

6 (8Bx, v, 2)
p SX+9y+9z

r. Sxz+9

paBeH

OIIK-2

V3

44,

e’ f

CMmemannas npousBognas <Y< ms

. 2 .
byHKIIIH f = s x — 6x Y paBHa

a. 0 6. —12x g, cosx—12xy r, Cosx

8}

OIIK-2

V3

45,

JIOCTATOYHBIM YCIOBHEM BBITYKIOCTH ()YHKIHH y(x) Ha
(a.b)
HHTCPBAJIC ABJISICTCS
"
LY > 0 a (a.b)
5.V <0  (a.b)
L
s V< 0. (a.b)

V' <0 o (@.B)

T

OIIK-2

31

46.

(%) o

JIOCTaTOYHBIM yCIOBUEM YObIBaHUS ()YHKIIUU

(a.b)
HUHTCPBAJIC ABJISICTCS
. y'>0 (a.b)

6. v <0 i (a.b)
. v <0 1 (@.B)

- V' =0 4 (@.0)

OIIK-2

31

47.

Toukoii JIOKaJIbHOT O 3KCTPEMYyMa
f=2x"+5y" ~12x+10y+9

GbyHKIIUN v v

2 29 5 (29 (2.3) .G

ABIIACTCA

OIIK-2

V3

48.

B.
S P —-_1"

I'paauenT QyHKIMN J=2x"+yz-12

a. (4x, =, v)

6 (4x, v, 2)

B, dx+12y+12-2

r dxyz+12

paBeH

OIIK-2

31

V3

49.

OO6mmMm pereHueM auddepeHImaIbLHOro

y"' =173 +60y =0

ypaBHEHHS
a Ce™ +Cye™"

SABJIACTCA

OIIK-2

31
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5. C.e”" +C,sin(12x) V3
g, Creos(5x)+C, sin(12x)
. Ce™" +C,e™
50. 4 . OIIK-2 V3
[(6x+¢e")dx
OmnpenenenHplil uuTerpan —+ paBeH
a. 0 6.¢ —¢ g 6+¢ r. 2¢
ol. LSy OIIK-2 V3
[
HecobcTBeHHBIN HHTETpal 0x paBeH
a.l 6. 80 3
52. 2 3 OIIK-2 V3
[
HecoGcrBennbiit unterpan ° X pasen
a. 1 6. 89 13
53. 5 . OIlIK-2 V3
[ 2xe” dx
OrnpeesieHHBINA HHTErpaT ~- paBeH
a0 5. 27 g4 2
54. 1 21 OIIK-2 V3
[ dx
HecoGcTBeH BN HHTerpan | 2+/x pasen 1
a.* 6. Y B. 21
55. | IIpumepoM HeorpaHMUEHHON MOCIIE0BATEILHOCTH SABIISIETCS OIIK-2 31
I10CJIEI0BATENBHOCTD
a —L2-L2-1.. 6. L1.LL..
g Sinlsin2.sin3.sind.. 12.13.14.
56. | [Ipumepom CXOISIIEHCS TOCIENOBATEILHOCTH  SIBIISCTCS OIIK-2 31
MOCIIeI0BATEIbHOCTD
a 24.6.8.10.... 6. L—LL-L.. g ©-L0.2.0.3....
111
L——.—...
r. 2314
57. | IlpumMepoM OrpaHUYEHHOH TOCIEAOBATCILHOCTH SIBJISICTCS OIIK-2 31
NOCJIEJOBATEIbHOCTD
1.2.3.4,... 6 cosl.cos2.cos3.cos4....
a. .
g ©-L0.2.0.3... o —-L-2-3.-4..
58. | IIpumepoM OECKOHEYHO MaJOi  TOCIEIOBATEIbHOCTH OIIK-2 31
SIBJISIETCS IOCIIEA0BATENbHOCTD
a 1.2.3.4.5,... 6. 3»2.1.0.-1.... g L-L1-1...
111
L——.—..
r. 2314
59. | Ilpumepom OeckoHEUHO OOJBIIONW TMOCIEAOBATEIIPHOCTH OIIK-2 31
SIBJIIETCS MOCIIEI0BATENBHOCTD
a 13.5.7.9.. 6. L-L1-1... g, 0-1.0.2.0.3....
111
lL—. — —
r. 248
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60.

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

B
r. —L=2-3.-4...

OIIK-2

31

61.

[TpumepoM  OECKOHEYHO  MaJOW  ITOCIIEOBATEILHOCTH
SIBJIICTCS ITOCIIEI0BATEIBHOCTD

2245 2 —
a 12,3.4,5.... 6. 3»2.1.0.-1....
1

1
LS —
L 30507

5 3333

OIIK-2

31

62.

[Ipumepom OeckOHEYHO OOJBIION MOCIEA0BATEIbLHOCTU
SBJISIETCS TOCIIEI0BATEILHOCTh

/ 5 11—
a 0.3.0.4.0.5.0.... 6. L-LL-L..
1

1
- - =
L. 34

p. —L=2-3,-4....

2 | =

OIlIK-2

31

63.

IIpumepoM OrpaHMYEHHOM IOCIENOBATEIBLHOCTH SIBIISIETCA
IIOCJIEN0BATENBHOCTD
1.3,5.7.9.... 6. 0-—L0.-LO...

-1,-2-3.-4..

0.1.0.2.0.3....

a. B

r

OIIK-2

31

64.

. X*-2x-3
Mpenen pasen > X" -1
12 1

a.T 6.1 13._E r. «

OIIK-2

V3

65.

lim[ x+9 }
pemen TN X paBeH

a. 1 6. e B. 7 r. 0

OIIK-2

V3

66.

Iim xe '
IIpenen ¥—== paBeH
a.’ 6. 80U r. =7

OIIK-2

V3

67.

Ecnu npenen oOuiero uieHa psjga He paBeH HYIIO, TO P
- pacxonurcs

OIIK-2

31

68.

2 2
Oo0nacTbIOo onpeacacHus byHKIHN ¥ = qué -4z -0y
SABJIIETCS MHOXKECTBO

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

OIIK-2

V3

69.

z = xX*+ 3y’- 6x +5y. DKCTpEeMyMOM O5TOH (YHKIHH
Oyner....

OIIK-2

V3

70.

IIpenen nocrosHHOM BesmuuHbl C paBeH... ...

OI1K-2

31

71.

Pesynaprar  wactHoro auddepenHuupoBaHus — QyHKIUU
HECKOJIbKMX MEPEeMEHHbIX HE 3aBUCHUT OT--------- ,ECII BCE
IIPOM3BOJHBIE, BXOSIME B BEIUYMCIEHUS HENPEPHIBHBI

- MUaTepBana pyHKIIMN

- [Mopsinka nuddepeHnnpoBanus

- Tuna npou3BoHOU

OIIK-2

31

72.

Kakas u3 ¢popmyn 3agaer (UV)’........

OIIK-2

31

73.

O6miee pemenune /1Y conepxut
- O)IHy HJIM HCCKOJIBKO IMPOU3BOJIbHBIX KOHCTAHT
- HabGop KpHBBIX NpOXOMSILIMX Yepe3 3apaHee 3aJaHHYIO

OIIK-2

31
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TOUKY
- JIeliCTBUTENbHYIO KOHCTAHTY

74.

Ecmu nBe nuddepenuupyemble QyHKIMHM OTIMYAIOTCS Ha
HOCTOSIHHOE ClIaraeMoe, To

- X IIPOU3BOJIHBIE PABHBI

- UX NPOU3BOJIHBIE PA3INYAKOTCS HA Pa3HOCTb IMOCTOSIHHBIX
cllaraeMbIxX

-clieflyeT  NpPUMEHUTh  TpaBuio  IuddepeHInpoBaHus
CIIO)KHON (YyHKIIMH

OIIK-2

31

75.

[Touemy muddepeniman GyHKIIMH MOXHO HCIIOJIL30BATh B
PUOJIMKEHHBIX BBIYUCIICHUSX?

- nuddepeHnman Bceraa siBsieTCsl HeIbIM YHCIIOM

- paznuuHble (opMBI 3amucH audQepeHnrana 03Ha4aroT
OJIHO U TOXE

- muddennuan obmamaer CBOWCTBAMH, aHAJOTHMYHBIMHU
CBOWCTBAaM MPOU3BOTHOU

- YeM MEHbIIIE MPUpPAIICHUE HE3aBUCHMOU TTePEMEHHOM, TEM
OONBIIYIO  JOJIO TpupamieHus (YHKIUHA  COCTaBISCT
muddepenman

OIIK-2

31

76.

Huddepennupyemas QyHKIHUS MOXKET UMETh 3KCTPEMYM B
TEX TOYKaX, I/e

- IPOU3BO/IHAS HE CYIIECTBYET

- IPOU3BOJIHAS paBHA HYJIIO

- IPOU3BO/IHAS paBHA HYJIIO I HE CYIECTBYET

- IPOM3BOHAS] MEHbBIIIE HYJIS

OIIK-2

31

77.

Ecnn  mpenen OTHOLIEHUS TPOU3BOAHBIX IPEACTABISET
co00it HeonpeAenEHHOCTh, TO MOYXHO

- IpUMeHHTh Tpu3Hak Komm

- IpUMEHUTH pu3HaK Janambepa

- npuMeHuTh hopmyty JleitOHuIa

- IpUMEHHTH IpaBuio Jlonurans

OIIK-2

31

78.

Y10 U3 HUXKE HpI/IBe}IéHHOFO HEC ABJSICTCA BUAOM aCUMIITOT:
- BCpTUKAJIbHBIC

- TOPU3OHTAJIbHBIC

- KaCaTCJIbHBIC

- HAKJIOHHBIC

OIIK-2

31

79.

Kakoe BpICKa3pIBaHHE HEBEPHO OTHOCHTEIBHO KacaTEIbHOU
K rpaduky GyHKIHHA?

- KacaTenbHas Kacaercs rpaduka (QyHKIUU B OJAHOW TOUKE
(HE MpPaBWIILHO)

- HampaBJICHHE KacaTeJIbHOH COBIAJACT C HaIpaBJICHHEM
HOpMaJIH

- 3HAQYCHUE MPOU3BOJHOW B TOYKE PABHO YIIOBOMY
K03 ((HUIIMEHTY KacaTeIbHON K rpaduKy (HyHKIIHH

- 4yepe3 TOYKY KacaHUs HE MOTYT MPOXOAUTH HECKOIbKO
KacaTeJbHBIX TI0J] pa3HBIMU yTIIaMU

OIlIK-2

31

80.

Ecim BO Bcex TOUKax HEKOTOPOrO MHTEpBaja S <0 , TO
HEBEPHO:

- KpHBas BBIIYKJa B TOM UHTEpBaje

- TpaduK HAXOAUTCS HIDKE JTI00O0N KacaTeIbHON

- (pyHKIIMA ©MEeT MUHUMYM (IIpaBUIILHO)

- UCCIEI0BAHBI 3HAKU BTOPOW IIPOM3BOJHOM CIIEBA U CIIpaBa
OT Ka)KJ10M BO3MOXKHOU TOYKHU

OIIK-2

31
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81. (Sinﬂ x)' OIIK-2 V3
Yemy paBHa e
82. | O6mum peureHueM aAuQ@epeHnaIbHOr0 ypaBHEHHUS N-TO OIIK-2 31
HIOpsIZiKa Ha3bIBAETCSA
- pelleHue, B KOTOPOM IIPOM3BOJIBHBIM IIOCTOSIHHBIM
IPUJAIOTCS KOHKPETHBIE YU CIIOBBIE 3HAUECHUS
- pelieHHe, cojaepiallee N HE3aBHUCHUMBIX IMPOU3BOJBHBIX
MOCTOSTHHBIX (MTPaBUIIBHO)
- pelleHHe, BBIPAKEHHOE OTHOCUTEIIbHO HE3aBUCHMOM
IIEpEMEHHON
- pelieHue, NoJay4eHHoe 0€3 MHTErPUPOBAHMSI
83. JlanHo ypaBHeHHe Buga * =7 . UTO HEe OTHOCHUTCS K [eJH OIIK-2 31
BBEJICHUS HOBOM (DyHKIIMH z(x) 5
zZ(x)=y'
z{x)=y"
z(x)=y"
z{x) =7z
84. | Pemennem xakoro ypaBHEHHs OyneT (YHKIHS, BBIPaKCHHAS OIIK-2 y3
4yepe3 3HaueHHe UHTErpaia oT IpaBoOi 4acTu ypaBHEHU?
Sydy = Lﬁ
cos” x
y'=x+anx
2yvdv=1Inx dx
|[1+ x)cfy: 2y dx
85. | OTHOUIEeHHE JABYX OJHOPOAHBIX (DYHKIUH OXMHAKOBBIX OIIK-2 31
CTeneHel eCTh OHOPOIHAS (PYHKIIHS
- HyJIEBOH CTENEHU
- IEPBOU CTEMEHU
- BTOPOU CTENEHU
- CTENEHH Ha OJJHY HIDKE CTENeHeH MCXOIHBIX (pyHKIMH
86. | Kakoe BbIcka3plBaHME HE OTpa)kaeT MPU3HAK YPaBHEHUS B OIIK-2 31
MOJHBIX U (depenmanax?
- JIeBasg 4YacTb YPaBHEHMs IPEACTaBIsieT CO0OM cymmy
YacTHBIX AU (PP epeHInanoB
- YacTHas IPOU3BOJHAs IO ONHOW IEPEMEHHOH OIHOIO
CJIaraeMOoro ¥ 4acTHasi IPOU3BOHAS 110 IPYrOd NEPEMEHHOM
Ipyroro CJ1araemMoro paBHBI
- ofmee peumieHWE B HESIBHOM BHJAE OIpEAeseTcs
ypaBHenuem F(X, y) = C
- BbIpa)KE€HHUE, 3aBHUCSILEE OT Yy, BXOAUT TOJIBKO B JIEBYIO
4acTb, a BBIPAKEHUE, 3aBUCAIIEE OT X - TOJIbKO B IIPaBYIO
4acTb
87. | Pemienne nmHEHHOro OAHOPOAHOIrO UM EPEHIIHMATBHOTO OI1K-2 31

ypaBHEHHS  BTOPOrO0  TMOpSAKa  C  TOCTOSHHBIMHU
KO3 pHIFeHTaMU COJICPIKUT TPUTOHOMETPUUYECKHUE
GbyHKIMH, ecH

- OIIpeIeIUTeb BpOHCKOT0 paBeH HYJIIO

- KOPHU XapaKTePHUCTUUECKOTO YPAaBHEHHS KOMITJICKCHBIE

- KOPHH XapaKTepUCTHYECKOTO YPaBHEHHS JCHCTBUTEIHHbBIC
Y pa3uvHbIC

- KOPHU XapaKTepUCTUIECKOT0 YPABHEHHS BEIICCTBCHHBIE U
paBHBIE
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88.

4! TOXJIECTBA, BO3MOXHOT O pu paBeHCTBE
K03 ()(DUIIMEHTOB MPU OJIMHAKOBBIX CTEICHAX X, MTOJTYYaroT

- KOPHU XapaKTePUCTUUYECKOTO YPaBHEHHUS

- PELIeHUE OAHOPOIHOTO YPAaBHEHU S

- nudepeHnanbHOE ypaBHEHHE 00jiee HU3KOro mopsIKa

- CUCTEMY YpaBHEHUI

OIIK-2

31

89.

[Ipu pemienun nuHelHOro nudPepeHINaIbHOT0 YpaBHEHHS
MIEPBOr0 MOPAIKA HE TPUMEHSIETCS

- 3aM€Ha MepPEMEHHOU

- pa3zaeneHne nepeMeHHbIX

- METOJI HEOIPeIeIEHHBIX K03 PHUIIMEHTOB

- THTET PUPOBAHHE T10 YACTIM

OIIK-2

31

90.

IlepBbIM mIarOM peEMIEHUS] YPaBHEHUS it y=Inx+1

SIBJICTCSL:
- IIOYJICHHOE JIeJIeHHEe YPaBHEHHUS Ha X

- mepeHoc jorapudma B JIEBYIO 4acTh

- IEPEHOC MTPABOH YaCTH B JIEBYIO YaCTh
- HaXOXKJIeHue jorapupma

OIlIK-2

31

91.

1 1

_ — x
YactHoE pCUICHUC YPaBHCHUSA BHIA YR f( :I, rac
ImpaBass 4YaCTb — MHOI'OYJICH nepBoﬁ CTCIICHH, CJIICAYCT
HCKaTb B BUJC

¥= xl[_r'Elx+C':l

OIIK-2

V3

92.

S,

&

T
X

i
-

x4+

OIIK-2

V3

93.

Uro wu3 HUXKE NPUBEAEHHOTO HE OTHOCUTCA K METONY
pasyioxenus?

- HEONpeNeNEHHbIM HMHTErpas anredpanyeckoil CyMMBbI
KOHEYHOro yucia (QpyHKUMd paBeH aareOpanyeckoil cymMMme
HEOIPEIEIEHHBIX HHTETPAJIOB 3TUX (DYHKIIHUMA

- IOCTOSIHHBIM MHOXXHUTEJb B TOABIHTEI PAJIbHOM BbIPaXKEHUU
MO’KHO BBIHOCUTD 32 3HAK HEOIpeAeIEHHOI0 HHTErpasia

- NPOU3BOJIbHAS TOCTOSIHHAsE B OKOHYATEIbHOM pEILEeHUU
00bEeIMHSAET BCE MPOU3BOJIbHBIE TOCTOSHHBIE

- Heompeneia€HHBI HWHTErpan  o0JagaeT  CBOHCTBOM
MHBAapUAHTHOCTU

OIIK-2

31

94.

YTo M3 HMXKE MPUBEAEHHOTO OTHOCUTCS K METOAY 3aMEHBI
IIEPEMEHHON?

- TOJBIHTETpaJbHOE BBIPAXKEHHE TIPEACTABIIET COOOM
HE3aBUCHMYIO TIEPEeMEHHYIO0, YMHOXXEHHYI0 Ha MHOTOYJIEH
OT OJTOH TEpeMEHHOH, WIM Ha TPUTOHOMETPHYECKYIO

OIIK-2

31
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(GYHKIMIO OT OTOM IEepeMEeHHOM WIM Ha CTEHEHHYIO
(GyHKIIMIO (B TOM YHUCJIE KOPEHB) OT 3TOM MepeMEHHON

- TMOABIHTErpaibHas (YHKIUS B KOHEYHOM YHCIE TOUEK
KOHEYHOT0 OTpe3Ka WHTETPHUPOBAHUS HE CYIIECTBYET,
oOpamiasich B 0€CKOHEYHOCTh

- OTCYTCTBYIOT MHOTOWIEHbl OT IE€PEMEHHOW, KOTOpbIe
MOXXHO OBLITIO OBI TPeoOpa3oBaTh

- DJIIEMEHTapHble ApoOM, B YHCIUTENSAX KOTOPBIX -
HEKOTOpbIE, T0KA HEM3BECTHBIE YK CIIa

95.

Meton HeomnpenenéHHbIX Ko3((QUIHMEHTOB NpPUMEHSETCH,
Korja

- B UM CJIMTENE — TAHT€HC UJIM KOTAHT€HC OJJHON EPEMEHHOM
- HY’)KHO Pa3JIOKHUTh IPOO0b Ha MHOXKHUTEIH

- B YU CITUTENE — TTIOKa3aTeIbHas () yHKIUS

- B 3HaMEHaTeJie — KOPEHb CyMMBbI KBaJpaToOB

OIlIK-2

31

96.

e

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

1 1
+

SNX COSX
ln |tg x|+C"

+

In |sin x|—1n ||::os x|+C"

OIIK-2

97.

K popmyne Herotona-JleiiOHuila He UMEET OTHOILICHUS

- ompenenéHHbI WHTErpajl He 3aBHUCUT OT TOro, Kakas
nepBooOpa3Has MOABIHTErpaJIbHOM (YHKIIMM B3Ta MPH €ro
BBIYHCIIEHUU

- NIpU HAXOXKJACHUU CYMMBbl HMHTErPAJIOB CIEIYyET BBOAUTH
TOJIbKO OJJHY ITPOU3BOJIbHYIO TOCTOSHHYIO

- Ha oTpe3ke [a, b] mpupameHuss Bcex MepBOOOPA3HBIX
¢byukuun f(x) copnanaror

- B mepBooOpa3Hyr0 (YHKIHUIO TOJACTABISETCS 3HAYCHHE
BEpXHETro mnpezena b, nanee - 3HaUeHUE HIDKHET O IIpejiena a

OIIK-2

31

98.

izﬁ dx

Yemy paBeH ! ?

3 4
L Y
3 3

2 1

Y G P

3 3

3 1

S [ iy,
3 3

4V2-2

OIIK-2

V3

99.

Kakoii n3 HecoOCTBEHHBIX HHTETPATIOB SIBISICTCS
pacxoasmmMmcs?
T dx
3
1 X

_leié'_ﬂxi.:fx [.:;t = D:l
0

OIIK-2

V3
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100.

[Inomany KpUBOIMHENHON Tpaneuu paBeH

- HeompeneneHHbI HHTerpaid oT (QYHKIMM BO3BEIEHUS
4uCia B KBaJgpaT

- ONpEneNIEHHBIM  MHTErpajl  OT  HEOTPULATEIbHOU
HENPEPHIBHON (PYHKITUH

- HeCOOCTBEHHBII HHTErpall OT HEMPEPHIBHON (DYHKIIMH

- HecOOCTBEHHBIN MHTErpal OT HeOrpaHNYEHHONW QyHKINUU

OIIK-2

31

101.

Touku s3xcTpeMyMa QYHKIMU ABYX MEPEMEHHBIX - 3TO:

- TOYUKH, B KOTOPBIX TE€PBbIE YACTHbIE MIPOM3BOHBIE PaBHBI
HYJIIO UJIM HE CYILeCTBYIOT

- TOUKH, KOTOPBIE HAXOASTCS B BEPXHEN MOJYIJIOCKOCTU

- TOUKH, KOTOpPBIE HE MOT'YT OBITh N300pa’keHbI rpapuuecKu
- TOUKH [IEPECEYEHUS C OCIMU KOOPAUHAT

OIIK-2

31

102.

Uro He sBIsieTcs LIaroM HaXOoXKJIEHUs SIKCTpeMyMa (PyHKIUU
JBYX IIEPEMEHHBIX?

- HAXOXKJICHUE ONPEAEIUTEIs

- IO/ICTAaHOBKA 3HAYEHUsI KPUTUYECKOW TOUKU B UCXOAHYIO
(GYHKIUIO IBYX IT€pPEMEHHBIX

- HAXOXKJEHNE ACUMIITOT

- peLIeHNE CUCTEMB] YPABHEHUI

OIlIK-2

31

103.

YTo HEe OTHOCHUTCA K IIOHSITHIO U HaxXO0XJICHUIO YCJIIOBHOI'O
3KcTpemyma?

- MCXKOY NEPEMECHHBIMU CyHmICCTBYCT HCKOTOpas
B3aNMOCBA3b

- CBiA3b MCKAY NCPEMCHHBIMHU 3aJlaHa YPABHCHHUCM
- CYHICCTBYIOT OI'paHUYCHHUA OJId KOOpAWMHAT TOYKH
IKCTpEMyMa

- HY’)KHO HaXOIUTh KPUTUYICCKUEC TOYKHU

OIIK-2

31

104.

UKCI0BOM PsIJi CXOAMTCS, €CIIU TPEei ero YaCTUIHBIX
CYMM. ..

- KOHEYEH

- OeCKOHeYEeH

- HE CYIIECTBYET

OIIK-2

31

105.

[Iponomxnute HEOOXOAUMOE YCIOBHE CXOJUMOCTH Psijia
Ecnu npenen N-ro 4ieHa psijis paBeH HYIIO, TO.................
- HEOOXOAMMOE YCIIOBHE CXOAMMOCTH BBIITOJTHEHO

- He00X0IMMO€ YCIIOBHE CXOJAUMOCTH HE BBHIMOJIHEHO

OIlIK-2

31

106.

CyMMma 4K ciioBoro psaa i[%) paBHa...
n=0

-0,25

OIIK-2

V3

107.

[Ipu kakux 3HaUeHUAX P 00OOLICHHBII FrapMOHUYECKUI P
© 1

Y. —— SBISeTCS CXOALMMCS?

n=1N

1) p>1 2) p=1

OIIK-2

V3
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3) p<l 4) p#l

108.

ILJ'I?I HCCIICAOBAaHHA CXOAUMOCTU YHCJIIOBOI'O psaaa

o (_1\n+1
3 D

n=1

- npusHak Komm

- mpu3Hak Jlanamb6epa

- npusHak JleitoHuma

- IpEeIIbHBIN MPHU3HAK CPABHEHHS

CIEAYyET IPUMEHUTb. ..

OIIK-2

31

109.

Jns uccnenoBaHus CXOAUMOCTH YUCIIOBOIO psiia
3
OZO: n~+n

5 clenyeT IPUMEHUTE. ..
n=1 N~ +2n

2

- npusHak Komm

- npusHak lanamb6epa

- npusHak JleiiOHuia

- IpeebHbIN IPU3HAK CPAaBHEHUS

OIIK-2

31

110.

. n+1

y &)

3HaKko4epeayoIMiica psag Y, —————
n:]_ 4n — 1

- aDCOIIOTHO CXOOUTCH

- YCIIOBHO CXOJIUTCS

- pacxoauTcs

OIlIK-2

V3

111.

w N

Panuyc cXOAMMOCTH CTEIIEHHOIO psiga 2. a paBeH. ..
n=0 4"

-16

-12

-1

=00

OIlIK-2

V3

112.

Ecmu f (x) = x® —1, To K03 QULHEHT a, pa3oKeHus
nanHou (yHkuuu B psag Teitnopa o crenensm (X —1)
paBeH...

-0,25

-1

-5

-25

OIIK-2

V3

113.

Pangnyc cxonguMocTu cTeneHHoro psaa Z:anxn pasen 10.
n=1

Torpa nHTEpBaANl CXOUMOCTA UMEET BUJ ...
-(-10;10)

-(5:5)

-(0;10)

OIIK-2

V3

114.

Vkaxure CXOAAIIHECd YU CIIOBBIC PAIBI

1y 2. )] L
1 N+5 1 Nn+4

=1 1

3. = 4.3 —

“~n°+n “~n’+n

OIIK-2

V3




Crpannna 33 u3 44

115. | HaiiTi Touky MakcuMyma (pyHKIMH OIIK-2 y3
y:2x3 +3X% —T2X+7
-x=3
-x=5
-x=7
-x=10
116. | HeoOxoauMbIM yCI0BHEM MakcuMyma JTuddepeHiupyemoit OIIK-2 V3
¢byukuun y=Ff(X) B Touke X sABIAETCA. ..
1. f'(x9)>0
2. f'(xg) #0
3. /(%) <0
4. '(xg) =0
117. 2 %3 OIlIK-2 v3
Heonpenenennslii nHTErpan IX 3" dx pasen...
118. b OIIK-2 31
dopmyia [f(X)dx=F (X)‘ g:F (b) — F(a) HasbBaeTcs
a
bopMyIoii. ..
- Komn-byHskoBckoro
- Herotona-Jleitouuia
-T'aycca
- Kpamepa
119. 5 ) OIIK-2 v3
OnpeneneHHbli HHTETpal I(3X + 2)dX paBeH...
1
-132
-100
-96
-10
120. | Haiitu YaCTHYH0 MPOU3BOIHYIO Z;( B Touke (2; 2) or OIlIK-2 V3
y+3
by Z = 3
X =3
-(-1,6)
-5
-(-3)
-0
121. | Kak Ha3sIBaeTcs BBIpa)KEHUE {Z' X Z'y}? OIIK-2 31
- YCJIOBHBIH 3KCTPEMYM
- TPaJIUeHT
- YacTHBIN MU depeHIran
- IPOU3BO/IHAS 110 HAPABJICHUIO
122. | JTuausvu yposust yskiun z =(x°-2y)° sBsroTes ... OIlIK-2 31
- TIpsIMBIE
- mapaboJIbl
- DJUIUATICHI
123. | O6muM  pemenneM  AUPQPEPEHIIUATHHOTO  YpaBHEHHS OIlIK-2 v3
y' =2X ssasercs ...
1) X*+7
2) x*+C
3) x+C
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4) X*+Cx+7
124. | Haxoxxnenue d4acTHBIX peweHui  auddepeHanbHbIX OIIK-2 31
YpaBHEHHI 10 HaYaJbHBIM YCJIOBUSM Ha3bIBACTCS PEIICHUE
3a1aqH. ..
- bepnyim
- Jlarpanxa
- Kot
125. | U3 nanHbx quddepeHnaibHbIX YPaBHEHUH YpaBHEHUSIMH OIlIK-2 31
Bepuymm sestores... 1) Y _ Y y°
dx x x3
2) Xx9dY_ y =y?’e*
dx
3) yﬂ +x%®=0
dx
4) dy _ 3x* +y=0
dx
5.3.2.2. Bonipochl Jisi YCTHOTO ONPOcCa
Ne Conep:xkanue KoMnerenunus NJIK
MuoxectBa. Onepanuu HajJ MHOKECTBAMM. OIIK-2 31
2. | OrpaHMYEeHHOCTh MHOXECTBA. TOYHAsh BEPXHSS M HUDKHSS OIIK-2 31
rpaHy MHOecTBa. CBOMCTBO TOUHBIX I'paHeEH.
3. | Teopema o cymiecTBOBaHUU TOYHBIX I'PaHEH. OIIK-2 31
4. | OTKpbITBIE, 3aMKHYTble  MHOXecTBa. KOMIAaKkTHOCTb OIIK-2 31
MHOecTBa. OToOpakeHue.
5. ITocnenorarenpHOCTH. JleHCTBUS HAQ HUMHU. OI1K-2 31
6. | OrpaHnuueHHBIC M HEOTPAaHUUEHHBIE MMOCICA0BATEILHOCTH. OIIK-2 31
7. beckoneuno MaJjkle, 0ECKOHEUHO OompIme OIIK-2 31
moce1oBaTeNbHOCTH. CBS3b MEXKIY HUMH.
8. | CpoiicTBa OECKOHEUHO MaJIBIX MMOCIIEIOBATEILHOCTEH. OIIK-2 31
9. Cxopggaiuecs MocieI0BaTEILHOCTH. OIIK-2 31
10. | Teopema 0 EAMHCTBEHHOCTH TIpeAeNa  CXOMASIICHCS OIIK-2 31
MOCJII0BATEIbHOCTH.
11. | AnreOpaunueckas cymMma, Npou3BeAEHUEe,  YacTHOE OIIK-2 31
CXOISAIIUXCS
MOCJIEA0BATEIbHOCTEM.
12. | TlpenenbHbBIN MEpeXxo]] B HEPaBEHCTBAX. OIIK-2 31
13. | Teopema o0 Tpex MOCIEIOBATEILHOCTSX. OI1K-2 31
14. | MOHOTOHHEBIE IOCIEL0BATEILHOCTH. OIIK-2 31
15. | Yucno €. OIIK-2 31
16. | Teopema 0 BJIO)KEHHBIX TPOMEKYTKAX. OI1K-2 31
17. | Ilouarue ¢ynkuuu. CnocoObl 3ananus. Knaccudukanus OIIK-2 31
GyHKIMI.
18. | Ilpenen ¢yukuuun B Touke. [lpaBblif, JIeBBI mpenesbl OIIK-2 31
byHKIIUN
(mo I'eiine u no Komm).
19. | Ilpenen ¢ynknuu Ha OeckoHeuHoctu (mo ['eitHe W TO OIIK-2 31
Komm).
20. | Teopemsl 0 penenax GyHKIUH. OIIK-2 31
21. | IlepBslii 3aMevaTenbHBINA IpEEN. OIIK-2 31
22. | Bropoii 3amedaTenbHbIN Npeen. OIIK-2 31
23. | beckoneuno wmanble U OecKOHEUHO OousblIMe (QYHKIHU. OIIK-2 31
CBsI3b MEXy HUMU.
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24. | CpaBuenne OeckoHeyHO Manblx (yHkuit. CpaBHEHUE OIIK-2 31
OCCKOHEYHO OOJILIINX (QYHKIUH.

25. | HenpepbIBHOCTh QYHKIIMH. OI1K-2 31

26. | Touku paspbiBa QyHKIMH (IIEPBOro poja, BTOPOro poja, OIIK-2 31
yCTpaHUMBIN pa3phIB).

27. | Teopema 00 apu(pMeTHUECKUX CBONCTBAX HEMPEPHIBHBIX OIIK-2 31
GbyHKIMI.

28. | Teopema 00 yCTOWYMBOCTH 3HaKa HENPEPbIBHON (PyHKIMH. OIIK-2 31

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

30. | Bropas reopema bonbiiano-Komm. OIIK-2 31

31. | TouHas BepXHss ¥ TOUHAS HWXKHSS IPaHU (PYHKITHH. OIIK-2 31

32. | IlepBas Teopema Beliepmpacca. OIIK-2 31

33. | Bropas Teopema Beiiepmrpacca. OIIK-2 31

34. | HenpepbIBHOCTH CIOXKHON (QYHKITUH. OIIK-2 31

35. | HenpepbiBHOCTH 00paTHOW (PYHKITUH. OIIK-2 31

36. | ITonsTHe MPOM3BOIHON. ['eOMeTprYeCcKrii CMBICIL OIIK-2 31

37. | Ionstue nuddepeHUpyeMoCcTH HYHKIIMH. OIIK-2 31

38. | Teopema o cBsa3u guddepeHIHEpyeMocTd (QYHKIUH U OIIK-2 31
CYIIECTBOBAHHEM ITPOM3BOTHOM.

39. | Cs3p HENPEPHIBHOCTH U (P EepeHITPYEMOCTH. OIlIK-2 31

40. | Nuddepennman  dynakuun. [eomerpuueckuii  CMBICH OIIK-2 31
muddepennuana.

41. | JuddepeHunpoBaHre CyMMbl, pa3HOCTH, IIPOU3BEICHUS U OIIK-2 31
9acTHOT O
JIBYX (DyHKIUH.

43. | Teopema 0 MPOU3BOIHON OOPaTHOM (PYHKITHH. OIIK-2 31

45. | TnddepeHIupoBaHUE CIOKHONW QYHKIIHH. OIIK-2 31

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

48. | JlnddepeHimansl BRICIIMX MOPSIKOB. OIIK-2 31

49. | Bo3pactanue u yObiBaHME (PYHKIIMH B TOUYKE (OIpeneieHne OIlIK-2 31
U TEOpEMa).

50. | IlonsTue n0KaIBHOTO 3KCTpeMyMa (yHkunu. Heobxomumoe OIlIK-2 31
yCIIOBHE JIOKAJIBHOTO KCTPEMYyMa..

51. | Teopema Poms. OIlIK-2 31

52. | Teopema Jlarpanxa. OIlIK-2 31

53. | Teopema Komm. OIIK-2 31

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

55. | ®opmyna Teitnopa. OIIK-2 31

56. | ®opmyna MakiopeHa. OIIK-2 31

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

58. | Bropoe moctaTodHOE yCIIOBHUE SKCTPEMYyMa. OIIK-2 31

59. | Dkctpemym ¢yHknun He nuddepeHIEpyeMoll B JaHHOU OIIK-2 31
TOYKE.

60. | HampaBieHne BBIMYKJIOCTH M TOYKH meperuba rpaduka OIIK-2 31
GbyHKIIUN

61. | HeoOxomuMoe yclioBue TOUKH Ieperuoa. OIIK-2 31

62. | JloctaTouHOE yCIIOBHE TOUKH Ieperuoa. OIIK-2 31

63. | AcUMNTOTHI rpaduka GbyHKINN (BepTHKaiIbHas, OIlIK-2 31
TOPU3O0HTAJIbHASL, HAKJIOHHAS)

64. | TIpasuno JlonuTamns. Packpbitie Heonpenenennoctn O, OIIK-2 31

0 o©

65. | [onsTue nepooOpazHoii. OCHOBHEIE CBOMCTBA.(JIeMMa, OIIK-2 31

TEOpeMa).
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66. | [lonsTHE HEONPEIENIEHHOTO HHTET paia. OIIK-2 31
67. | MeTton 3aMeHBI TEpPEMEHH Ol. OIIK-2 31
68. | MeTon nHTErpupOBaHUS MO YACTSM. OIIK-2 31
69. | OcHOBHBIE THIIBI HHTETPAJIOB OepYyIIUXCS MO YaCTIM. OIIK-2 31
70. | Teopema o mpencTaBICHHH PAllMOHAIBLHON (PYHKIIMU B BUJE OIIK-2 31
CyMMBI DJIEMEHTapHbIX JApo0ei ¢ HeolpeaeIeHHbIMU
K03 GUIIEHTAMH.
71. | Meron HeonpeneneHHbIX Kod(hduneHToB. OIIK-2 31
72. | OcHOBHBIE TUIIBI HHTETPAJIOB OT PALIMOHAIBHBIX (DYHKITHI. OIIK-2 31
73. | IlonsiTve MHTErpajbHOM cyMMBI. ['eoMeTpruecKuii cMbICIT OIIK-2 31
74. | TlonsiTve onpeaereHHoro HHTerpaa. OIIK-2 31
75. | OcHOBHBIE CBOIICTBA OMPEEICHHOT0 HHTErpaa. OIIK-2 31
76. | MHTerpan ¢ nepeMeHHbIM BEpXHHUM IMPEIEIIOM. OIIK-2 31
77. | ®opmyna Herorona-JleiiOHua. OIIK-2 31
78. | 3ameHa MEpEeMEHHBIX B ONPEAEICHHOM HHTErpaJie. OIIK-2 31
79. | ®opMyna WHTErPUPOBAHUSA IO YaCTSIM B ONpPENEICHHOM OIIK-2 31
UHTErpale.
80. | [IpubnmkeHHOE BBIYMCICHUE ONPEICICHHOIO HHTErpaja OIIK-2 31
[Tpubnm>xeHHOE BHIYKCIIEHUE ONIPEIeICHHOI0 HHTErpaia
81. | HecoOcTBeHHBIC HHTErPAJIBI C OECKOHEUHBIMH ITpeIeIaMHu. OI1K-2 31
82. | HecoOcTBEeHHBIE HHTETpajibl OT HEOTPAHUYEHHBIX (PYHKLIUH. OI1K-2 31
83. | Merpuueckue, NHHEHHBIE, HOPMUPOBAHHBIC, EBKJIMOBHI OIIK-2 31
MIPOCTPAHCTBA.
84. | Ilonstue Qynkuuu N nepemeHHsIX. [Ipenen ¢yHknum n OIIK-2 31
MepEeMEHHBIX.
85. | HempepbiBHOCTH yHKIIMU N NEPEMEHHBIX. OI1K-2 31
86. | HempepbIBHOCTB CIOKHOM (DYHKIIMH. OIIK-2 31
87. | YactHble mpou3BOHbIE PYHKIIUU N IEPEMEHHBIX. OIIK-2 31
88. | duddepernunpyemMocTh GYHKIIMH N TEepeMEHHBIX. OIIK-2 31
89. | uddepenmman dyHkuus N nepeMeHHbIX. OIIK-2 31
90. | AuddepenmpoBanne croxxHONW HyHKINH. OIlIK-2 31
91. | IlpousBoaHasi mo HanpasieHuto. [ pagueHt. OIIK-2 31
92. | YacTHbIe MPOU3BOIHBIC BHICIIMX MOPSIIKOB QYHKIIUU N OIIK-2 31
NIepPEMEHHBIX.
93. | Auddepennman BToporo nmopsiika (GyHKIUU N IEPEMEHHBIX. OIlIK-2 31
94. | KBagpatnunas popma. Kputepuit CunbBecTpa. OIIK-2 31
95. | locraTo4yHbIE YCIOBHS JIOKAJIBHOTO SKCTpeMyMa (pyHKIHH N OIlIK-2 31
NIepEMEHHBIX.
96. | HesBHBIC QyHKIHH. OIIK-2 31
97. | YcnoBHBIN SKCTPEMYM. OIIK-2 31
98. | Meron MmuOoxuTenen Jlarpanxa. OI1K-2 31
99. | OmpeneneHuie YUCIOBOTO psifa, YACTHUHOW CYMMBI, OIIK-2 31
CXOIAIIErocs psja.
100. | CoiicTBa cXOISAIIMXCS YUCIOBBIX PSIOB. OIIK-2 31
101. | HeoOxoaumoe ycnoBHE CXOAMMOCTH YK CIOBOTO Psiia. OIlIK-2 31
CX0aMMOCTh TapMOHHYECKOTO psijia.
102. | HeoOxoauMoe 1 TOCTaTOYHOE YCIOBHUE CXOAMMOCTH psifia C OI1K-2 31
HEOTPULIATEIHHBIMH YICHAMH.
103. | [Ipu3Hak cpaBHEHUS. OIIK-2 31
104. | IIpusnak damambepa. OIIK-2 31
105. | UnTerpanpublii npusnak Komm. OIIK-2 31
106. | 3uakouepenyrommiics psaa. [IpusHak JleiOnwua. OIIK-2 31
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107. | 3naKkonepeMeHHbIE PsIIbL, UX CXOIUMOCTb. OIIK-2 31
108. | CreneHHbIC PSAABL. OIIK-2 31
109. | Teopema AGens. OIIK-2 31
110. | Teopema 06 HHTEpBaJIE CXOAMMOCTH CTEEHHOTO Psizia. OIIK-2 31
111. | Teopema o0 panuyce CXOOUMOCTH CTEIEHHOrO psJa. OIIK-2 31
112. | Onpenenenue auddepeHuanbHOr0 ypaBHEHUS IEPBOTO OIIK-2 31

nopsinka. Pemenune ypaBHenus. 3amaua Komm. OOGmiee u
YACTHOE PEIICHUE YPaBHCHHUSI.

113. | VpaBHeHUS C pa3IeisIOMIMMUACS TePEMEHHBIMH. OIIK-2 31
114. | Jluneiinble ypaBHEHUS. OIIK-2 31
115. | YpaBHeHus B nonaHbIX A depeHnnanax. OIIK-2 31
116. | Auddepenumansaple  ypaBHEHHS ~ BTOPOrO  IOPSJKA OIlIK-2 31
(OCHOBHBIE MTOHSATHS, YPABHEHHS JOIYCKAIOIINE TTOHIKEHUS
TOpsIIKA).
117. | Jluneitnsle  nuddepeHunanbHble  ypaBHEHUS  BTOPOIO OIlIK-2 31
nopsjka
118. | Jluneitaple  audQepeHnranbHbple  YpaBHEHHS  BTOPOTO OIlIK-2 31

Inopsjaka € moOCTOAHHBIMHU KOBq)(bI/IHI/IeHTaMI/I

5.3.2.3. 3agauu 11 NPOBEPKH YMEHU I M HABBIKOB

Ne Copep:kanue Komnerennus | UK
3
1 Haiitu npousBoanyto ¢pyHkuun Y = 2% (4x) OIIK-2 H3
UccnenoBath pyHKINIO U TOCTPOUTH T'paUKH.
2. x> OIIK-2 H3
y=— y=X+2+—-X.
X* =3
Brraucnute HeOoMpeeICHHbIN
3, J'x2—2\/§+x—1d OINK-2 H3
WHTErpal X
3/y2
X
dx
4. | Boruncauts HEONpeeJIeHHbI UHTErpal -"—3 OIIK-2 H3
(2+5x)
Haiitnn 1mmomans KpUBOIMHEHHONW Tpamnelny, OrpaHUYeHHOU
JAHHBIMU JINHUSIMU '
5 Haiitn oOmee pemenue auddepeHuanbHOro ypaBHEHUS 3
' X ' X OIIK-2
Q+e™)yy' =e";
7 Haiitu oOmiee pemenne aud@epeHInanTbHOr0 ypaBHEHUS OIIK-2 03
2xyy' = y2 —4x%;
Haiitn oOmee pemenne aud@epeHunalbHOro ypaBHEHUS U
8. COOTBGTCTBYIOHICZ YaCcTHOE pemelHI/Ie: OITK-2 H3
Yy +2xy=-2x", y@Q=e;
Haiitn obmee pemenne nuddepeHuanbHOro ypaBHEHHS
9. " ’ p_ . (b(b P P OIIK-2 H3
y"+8y"+25y=0;
10 Haiitn ob6mee pemenue auddepeHnaabsHOro ypaBHEHUS 3
11, | Haiitn obiee pemenue qudpepeHInanbHOro ypaBHeHuUs OMK-2 H3
y"+ 4y =3sin 2x. HK-
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JI1sl Ka)KZI0ro psiia BBIIMCATh MEPBBIEC 5 YIEHOB Pa3JIOKECHHUS.
Havitu mpenen o6ero unena paga ay,. Cuenarts BBIBOA.
2o, OINK-2 H3
n=1n° -3
HccnenoBath psiibl Ha CXOAUMOCTb, MPUMEHSIS MPHU3HAKU
CpaBHEHHUs. YKa3aTh OO ujeH pgga, C  KOTOPBIM
CPaBHUBAETCS MaHHBIA PAL. ). -
n=15"+1
HccnenoBath psiibl Ha CXOOUMOCTb, NPUMEHSIS INpPU3HAKU
JHanamb6epa u Komm.
141" (n+1)! OIIK-2 H3
n=1 5"

5.3.2.4. [lepeuenn TeM pedepaToB, KOHTPOJIBHBIX, PACYEeTHO-TPapuUIecKuX padboT
«He npeaycmoTpens»

5.3.2.5. Bonipochl /11 KOHTPOJIBHOM (pac4eTHO-rpau4ecKoii) padoThl
«He npenycMOTpeHbI»

5.4. Cucrema olleHUBAHHUSA JOCTHKEHHUS KOMIIETEHINI

5.4.1. OueHka 10CTH:KeHHUs] KOMIIETEHUMI B X0/1¢ POMEKYTOUYHOM aTTeCTAllUH

OIIK-2
NHaukaTopsl JOCTHIKEHUS] KOMITETSHITUN HoMena BONDOCOs H 3aa
OIIK-2 pa Bonp g

BOIPOCHI K 3a/1a91 K

Kon Conepxanue p A
AK3aMEHY 9K3aMEHY

OCHOBHBIE MPUHITUIIBI u UHCTPYMEHTHI
3] | MATEMATHYECKOTO  aHamMsa s cbopa u 138

O6pa6OTKI/I JaHHBIX IMPpHU PCIICHHUUN ITOCTABJICHHBIX
OKOHOMHMYCCKHX 3aaa4

IPUMEHITh METOJbl MAaTEMAaTU4ECKOro aHalu3a U
VY3 | MmonenupoBaHus s cOopa U 00pabOTKU aHHBIX 1-38
IIpU pCHICHUH MMOCTABJICHHBIX SKOHOMHUYCCKUX

BJIAACCT HaBbIKaMHU OIIPCACICHUA WU OUCHUBAHUA
IMPAKTUYECKOI'0 IMPHUMCEHCHUA pCHIeHI/Iﬁ 3aga4
MaAaTEMaTHYICCKOI'O aHaJii3a JILA pemicHu-d
IIOCTaBJICHHBIX DKOHOMHNYCCKHUX 3aJa4

H3 1-24
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1.4.2. OueHka J0CTUKEHHUS KOMIETEHIN B X0/Ie TEKYIEro KOHTPOJIs

OIIK-2
WnankaTopsl TOCTHKEHHSI HoMepa BoNpocos i 3aad
komrierenuu OITK-2
3a]1auu
BOTIPOCHI Uit

Kon Conepxanue BOIIPOCHI TECTOB YCTHOTO | TPOBEPKU
onpoca | YMEHHH U

HAaBBIKOB

OCHOBHBIC IMPUHITUIIBI u
UHCTPYMEHTHI

MaTeMaTHYECKOro  aHaJn3a
31 | 1 cbopa u  00pabOTKH

1,5,6,8-16,18,19,21,22,24,
26-28,30-33,35-38,45,46,48,49,55-
63,67,70-80, 82,83,85-90,93-97,100-

AQHHBIX 1P PCIICHHUH | 105 108-109,118,121,122,124,125
ITOCTABJICHHBIX

OKOHOMHWYCCKHUX 3a1a4

1-118

PUMEHS T METO/IbI
MaTeMaTUYECKOr0 aHalIu3a M 2-8,17,20,23,25,29,

V3 | mogenmupoBanus s coopa u 34, 39-44,47-54, 64-
obpabotku  maHHBIX  mpu | 66,68,69,81,84,91,92,98,99,106,107,
pelIeHrH [MOCTaBJIEHHBIX 110-117,119-120,123
SKOHOMHUYECKUX

BJIAZCET HaBBLIKAMH
ONpEICICHUS U OLICHUBAHUS
MPaAKTUYECKOTO TPUMEHEHUS
H3 | pemenwnit 3a71a4 1-14
MaTEMaTHYECKOI0  aHaJlM3a
JUTSl PEIICHUS TMOCTaBJICHHBIX
SKOHOMHUYECKHUX 3a1a4

6. YueOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecriedeHHe TUCITHTIIHHBI

6.1. Pekomenayemasi Jiureparypa

KoanuyectBo
JK3. B
ouodJaHMoTexe

Tun IlepeyeHb U PeKBU3UTHI JINTEPATYPbI
peKoMeHIanuii (aBTOp, Ha3BaHUe, IOJ U MEeCTO U3/1AHHS)

1 2 3

bobpuxk I'. Y. Beicmias MaTemaTHka /U1l 5KOHOMHUCTOB: COOPHUK
3a/a4 [AIeKTpOoHHBIH pecypc]: Yuebnoe nocodue / I'. M. bobpuk,
P. K. I'punnieBuutoc; Poccuiickuii 5KOHOMHUYECKUN YHUBEPCUTET
um. I['.B. TlnexanoBa - MockBa: OOO "Hay4Ho-u3nateiabCKuil
ueHtp UHOPA-M", 2019 - 539 c. [DU] [OBC 3nanuym| URL:
https://znanium.com/read?id=327813

byxosen A. I'. Marematuueckuii ananu3s: yuebHoe nocobue ams
CTyIEHTOB, OOYYalOIUXCSd IO HAMpaBJICHUIO IOJrOTOBKH
38.03.01 (080100.62) - "DOxonomuka" / A. I'. Byxosen, U. B.
I'punnesa, 10. B. Hekpacos; BopoHexckuil rocyiapcTBeHHbIN 95
arpapHbId YHUBEPCUTET - Boponex: Boponexcknit
rOCyapCTBEHHBIN arpapHblii yHuBepcutet, 2015 - 185 c. [LIUT
12388] [TIT] URL: http://catalog.vsau.ru/elib/books/b105644.pdf

YyeOHusie
U3IAHUS



https://znanium.com/read?id=327813
http://catalog.vsau.ru/elib/books/b105644.pdf
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Tun
peKoMeH Al

IlepeyeHb 1 PEKBU3UTHI JTUTEPATYPHI
(aBTOp, HA3BaHHE, IO/l U MECTO U3/IAHN )

KoanuectrBo
JK3. B
ouodJaHnoTeKe

1

2

3

Bricimass MaremaTthka sl O9KOHOMHCTOB: y4eOHHMK ISt
CTYACHTOB  BY30B, OOYyYarOIMXCSi MO  AKOHOMHYECKHM
cnenmanpHocTam / [H. L. Kpemep [u np.]; mom pen. H. I
Kpemepa - M.: IOnuTH, 2010 - 480 c.

151

3anine . A. Bricmas marematuka: y4eOHUK ISl CTYIEHTOB
cenbCKOoX03sicTBeHHBIX By30B / M. A. 3aiineB - Mocksa: lpoda,
2005-399 ¢

322

Kpacc M. C. MaremaTrka AJii S5KOHOMHYECKOro OakanaBpuaTta
[anexTponnbiii pecypc]: Yuebnux / M. C. Kpacc, b. II
UynpeiHoB; IIOBODKCKHMI  TOCYAApCTBEHHBIM  YHHUBEPCHTET
TeJleKOMMYyHMKalil u uadopmaruku - Mocksa: OOO "HayuHo-
m3patenbckuit neHtp UHOPA-M", 2020 - 472 c. [DU] [OBC
3uanuym] URL: https://znanium.com/read?id=356226

[llepmues B. I'. MaremaTtuyeckuii aHaiau3 [AJIEKTPOHHBIN
pecypc]: YueoHoe nocodue / B. I'. IllepmeB - Mocka: OOO
"Hayuno-uznatenbckuit neHtp MH®PA-M", 2019 - 288 c. [DU]
[OBC 3nanmym] URL: https://znanium.com/read?id=354809

[lepmuer B. I'. Maremarnueckuii aHaau3: COOPHHUK 3a7ad C
pelIeHUs MU [3JIeKTpOHHBIA pecypc]: YueOHoe mocobue / B. T
[epueB - MockBa: OOO "Hay4HO-M3IaTeNbCKUM UEHTP
NH®PA-M", 2018 - 164 c. [ODU] [OBC 3manmym]| URL:
https://znanium.com/read?id=309284

MeTtonnueckue
U3JaHuSI

MareMaTuyeckuit aHaIm3 [DneKTpoHHBIN pecypc]:
METOAMYECKHE YKa3aHWs ¥ WHIWBHUIyaJbHbIC 3aJaHUs IO
TUCHUIIIMHE MaTtemMaThudeckuii aHaimm3 U1 00 yJarouuxcs
Hanpasnenuss  38.03.01  DOkonommka /  Boponexckuit
rOCyJapCTBEHHBIN arpapHelii yHuBepcurteT; [cocT.. A. T.
byxosen, JI. A. Ilumkuna] - Boponex: Boponexckuii
rocyJapCTBEHHbIN arpapHblii yHuBepcuter, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164751.pdf

Ilepuonnueckue
U3JaHUs

BectHuk ~ BopoHEXCKOro  TOCyIapCTBEHHOTO  arpapHoOro
YHUBEPCUTETA: TEOPETHUECKUM U HAYYHO-IIPAKTHYECKUI Ky pHaI
/ Boponex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

DKOHOMHKA M MaTeMaTHYEeCKHEe METOMABL: KypHall / yUpeauTeb:
AkaneMUuecKuid  Hay4YHO-U3JIaTEeNIbCKUM, MPOU3BOJCTBEHHO-
MOJIMTPAaUIYCCKU W KHUTOPACIPOCTPAHUTEILCKHN  IICHTP
Poccuiickon akanemun Hayk "M3narensctBo Hayka " - Mocksa:
Hayxka, 1965-



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

Crpannna 41 u3 44

6.2. Pecypcnl cetu UHTEpHET

6.2.1. DiieKTpOHHBIE OMOJIMOTEYHbIEe CUCTEMbI

Ne Haszpanue Pa3memenne
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 | DnexrponHas Oubmmoreka BIAY http://library.vsau.ru/
6.2.2. IIpogeccuonaibHbIe 0a3bl JAHHBIX U HHGOPMALMOHHBbIE CHCTEMbI
No HazBanue Pa3zmemnienue
1 |CnpaBounas mpaBoBas cucrema ['apaHar http://ivo.garant.ru
2 | CnpaBounas npaBoBas cuctema Koncynsrant [imoc | http://www.consultant.ru/
https://Texakcnepr.caiT/sistema-
3 |I[Ipodeccronanpabie CIpaBOYHBIE CHCTEMBI «Komekcy kodeks
6.2.3. CaiiTbl M HH(pOPMALHMOHHBIE MOPTAJIbI
Ne HazBanue Pasmenienue
1 | O6pa3oBaTenbHBIC PECYPCHI IO MATEMATHKE www.math.ru
2 WNHuTtepuer 61:16J11/10Te1<a MOMYJISIPH O ¢buznko- http://ilib.mceme.ru/
MaTeMaTUYECKON JIUTEpaTyPhl
3 CalT 0 pafz[ene BBICIIIEN MaTEMaTHUKU — http://procmem.ru/
MaTEeMaTUICCKUI aHaAJIH3.
4 «Pe3onbBeHTa» https://www.resolventa.ru/
y4eOHbBIC MaTepHaIbI. index.php/lineinaya-algebra -

7. MaTepuajibHO-TeXHUYeCKOe U MPOrpaMMHoe obecniedyeHue TUCIUNINHBI

7.1. llomemeHus 1Jisi BeJleHHs1 00pa30BaTeJIbLHOI0 Npoiecca u 000pyroBaHue

HanmeHoBaHue nmomMeueHuii 1J1s1 NpoBeleHUs BCeX BUI0B
yueOHOI 1esITeJIbHOCTH, PeyCMOTPEHHOH y4eOHbIM
IUIAHOM, B TOM 4HCJIe IOMEIIeHHs VISl CAMOCTOATEIbHOM
padoThl, ¢ yKazaHueM NepeyHsi 0CHOBHOI0 000py10BaHusl,
y4eOHO-HATJISAIHBIX MOCOOMIA U NCTI0JIb3YEeMOT0
MPOTrPaMMHOT0 00ecneYyeHus

Anpec (MeCTONOJI0OKEeHHE)
NnoMelleH i /151 TPOBeAeHus
BCeX BH/JIOB YU4eOHOI
AeATeJIbHOCTH,
NpeAyCMOTPEHHOI YueOHbIM
IJIAHOM

VYyeOHast ayauTopusi AJIsl MPOBEACHUS 3aHITHA JIEKIIMOHHOTO
TUIA: KOMIUJIEKT Y4eOHOHl Me0enu, JeMOHCTPallOHHOE
o0opynoBaHue, ydyeOHO-HATJATHBIE TOCOOMS B BHJC

Mpe3eHTanuii, nporpaMmmaoe odecneuenue: MS Windows, MS
Office

394087, Boponexckas 00J1acTh,
r. Boponex, yn. Muuypuna, a.1

VYuebHast aynuTopus JUISL  IPOBEICHUS MPaKTHUECKUX
3aHATUH, TEKYLIErO0 KOHTPOJIS U IIPOMEKYTOUYHOM aTTECTALUHU:
KOMIIJIEKT yueOHOI Mmebenn, JIEMOH CTPALIMOHHOE
obopynoBaHue U y4eOHO-HATISIIHBIE TTOCOOHS B AIIEKTPOHHOM
BHUJIE, KOMIBIOTEPHl C BO3MOXXHOCTHIO TOJKIIOUEHUS K
Wutepuer u nocrynoM B OMOC; nporpaMMHOe obecnedeHue:

394087, Boponexckas 0051acTh,
r. Boponex, yn. MuuypuHa, 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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MS Windows, MS Office , DrWeb ES, 7-Zip, MediaPlayer
Classic, SIunexc bpaysep / Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice, AST Test, BPWin

VYyeOHast aymuTOpHs JJIsl TPOBEACHUS MPAKTUUECKUX 3aHATHH,
WHIUBUAYATBHBIX M TPYIIOBBIX KOHCYJIBTAI[UH: KOMILJICKT
yueOHON  Mebenn, KOMIBIOTEPHl C  BO3MOXKHOCTBIO
nonkmodeHuss k "HMHTepHer" W o0ecnedeHueM J0CTyma B
OUOC; mnporpammuoe obecredenne: MS Windows, MS
Office, DrWeb ES, 7-Zip, MediaPlayer Classic, funekc
bpaysep / Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, BPWin

394087, Boponexckas 00J1acTh,
r. Boponex, yin. Muuypuna, 1.1

[Momemenne st  XpaHeHUss ©  NOPO(PUIAKTHIECKOTO

oOciyxuBaHusi ydueOHOro obOopymoBanus: wmeOenp st | 394087, BopoHexckas o0acTb,
XpaHeHHsT ©  OOCIYy)KMBaHUsl ydeOHOro obOopynoBanus, | r. Boponex, yia. Muaypuna, 1.1,
CreMaIn3uPOBAaHHOE o0opyaoBaHue IS pemoHnTa | a.: 117,118, 380, 351
KOMITBIOTEPOB

HOMGH_IE)HI/IG JUISL  CaMOCTOSITEIBHON  pa0OThI:  KOMIUJIEKT 394087, Boponesckas 06nacTs,
ydeOHOH  MeOenw, KOMITBIOTEPHl C  BO3MOXXHOCTBIO

nonkmoueHuss kK "MHTepHeT" M oOecredyeHueM J0CTyna B
OUOC; nporpammuoe obecneuenue: MS Windows, MS Office

r. Boponex, yn. Muuypusa, a.1,
a0 113,115, 116, 119, 120, 122,

. DrWeb ES, 7-Zip, MediaPlayer Classic, Sluexc Bpaysep / | L22% 126, 219 (¢ 1600 no
. - . . . 20.00), YUTAIbHBIN 3a1
Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice, 616 BLAY
AST Test, BPWin nomotera '
7.2. IlporpammHoe o0ecnedeHue
7.2.1. IlporpamMHoOe oOecnieyeHHne 001Iero HA3HAYEHUS
Ne HazBanune PasMmemenue

1 | Onepaunonnsie cucteMbl MS Windows /Linux /Pex OC

TIK B nokanpuoil cetu BI'AY

[Makers! opucHbix npunoxenuit MS Office /

2 OpenOffice/LibreOffice IIK B nokambHOI cet BTAY
3 gg;ggraMMH nns mpocmorpa Qaitnos Adobe Reader / DjVu N ———
Bpaysepsr Anaexc bpaysep / Mozilla Firefox / Microsoft

Edge

IIK B nokansHOM cetu BI'AY

AnTusupychas nporpamma DrWeb ES

TIK B nmokansHOM cetd BI'AY

IIK B nokansHOM cet BIAY

Mynetumenua npourpeiBateab MediaPlayer Classic

IIK B nokansHOM cet BITAY

[TnaTdopma onnaitH-o0ydeHus elearning server

IIK B nokansHOM cetu BITAY

4
5
6 | IIporpamma-apxuBarop 7-Zip
7
8
9

Cucrema komnbroTepHoro tectupoBanust AST Test

TIK B nokanpuoil cetu BI'AY

7.2.2. CienuajJu3upoBaHHOE IPOrpaMMHoOe o0ecneyeHune

Ne HasBanue Pazmenienue

1 | Moaynp pemeHust ONTUMHU3AMOHHBIX 3a1a4 Open Solver IIK B nokansHO# cetu BIAY

2 | Obnaunas nporpamMma s yrpasieHus npoektamu Trello TIK, ayn. égl(l(%%’)ayﬂ' 104,

3 | ITaker cratucTrueckor 0OpabOTKM JaHHBIX Statistica I1K B nokanbHOM cetn B[AY

4 [IIIT pns pemeHuss 3a7ad  TEXHUYECKUX BBIUMCICHHI [1K nHa kadenpe
Matlab 6.1/SciLab DJIEKTPOTEXHUKU

5 | Cucrema komnbroTepHo# anredpst Mathcad [1K B nokanbHO cetu BI'AY

6 | Cucrema KOMITBIOTEPHOM anredpbl Maxima [IK aya. 116, 120 (K1)




8. MexkaucuuninHapHble CBSI3H
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Hucnunimza, ¢ KOTopoid Kadenpa, Ha koTopoii [Toanuck 3aBenyromero
HEoOXO0MMO COTJIACOBaHUE IpernoiaeTcs AMCIUIUIMHA kadenpoit

OKOHOMHYECKOT O aHaJIn3a, Jly6kos B.A.
b1.0.13 JIuneiinas anre6pa | CTATUCTUKKM W  TPUKJIAJTHON

MaTeMaTuKU
b1.0.17. Teopus OKOHOMHYECKOT O aHaJIn3a, Jly6kos B.A.
BEPOSATHOCTEN U CTaTUCTMKM U  TPUKJIATHON W
MaTeMaTUUYECKasl CTATUCTUKA | MAaTEMaTUKU

OKOHOMUYECKOTO aHaJm3a, Jlyoxos B.A.
b1.0.21 DxoHomeTpuKa CTaTUCTUKH W IPUKIAJIHOU

MaTeMaTUKU
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JIner nepuoanvyecKux NpoBepoK padoyeil nporpaMmal
1 HHPOpPMAaLKs 0 BHECCHHbIX H3MEHEHHAX

[TorpeGHOCTH
Jlo;KHOCTHOE JINIO, B KOPPEKTUPOBKE
MIPOBO/IMBIIIEE yKa3aHUEM WNudopmarus 0 BHECEHHBIX
nposepky: ©.1.0., Hlata COOTBETCTBYIOLIUX WU3MEHECHUSX
JOJKHOCTD pasnenoB paboueit
MIPOrpaMMBbl
1.0. 3aB. Kadeapon Hpotoko PaGouass  mporpamma
JLLA. 3anopox1eBa No 11 oT aKTyaJIU3MpOBaHa  Ha Her
20.06.2022 1. | 20%2-2023 yu.ron.
3aBenyromuii [TpoTokomn Ne PaGouas mporpamMmma
Kahenpoi 11or aKTyaJIu3upOBaHa Ha
Samopoxkuesa JLA. | 19.06.2023 . | 2023-2024 yuebusrii

rof

3aBeayromui [IpoTokomn Ne PaGouas nporpamma

Kaenpoit 11 ot aKTyaJIM3upoBaHa HA

3amopokuesa JLA. | 21052024 1. | 2024-2025 yueGumrii
rof

HN.o. 3aBenyromero IIpoToxoun Pabouas nporpamma

kaenpoit [Tanuna Nel2 ot aKkTyaJIu3upoBaHa Ha

E.b. 26.05.2025r. | 2025-2026 yueOHbIil

rog
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