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PabGouast mporpamma pa3paboTtana B cooTBeTcTBHH ¢ DemepaabHBIM TOCyIapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHAAPTOM BBICIIEr0 0Opa3oBaHMs MO HampasieHuto noarorosku 38.03.01.
OKOHOMHKA, YTBEpXkIeHHbIM [IpmKka3oM MuUHHCTEpCTBAa HAyKM M BBICIIETO OOpa30BaHUS
Poccuiickoit ®eneparuu Ne 954 ot 12.08.2020 r.

Pabouas mporpamma yTBep)KAE€HAa Ha 3acelaHUM KadeIpbl 3KOHOMHUYECKOTO aHaIN3a,
CTaTUCTHKH M IPUKIagHON MaTeMaTHKH (mpoTokos Ne 11 ot 19.06.2023 r.)

3apenyrommii kadenpoii (7% JLA. 3anoposuesa

PaGouast mporpaMMa peKOMEHJOBaHA K HCIIOJNB30BAHUIO B Y4eOHOM Iporecce
METOIUYECKON KOMUCCUEH IKOHOMUYecKoro ¢akynbreta (mpotokon Ne 10 ot 21.06.2023 r.).

IIpencenaresib METOAUYECKON KOMUCCHH E.b. CaabHuKOBa

Peuensent: PykoBonuTens HarpaBieHUs] paCTEHUEBOCTBA
00O «Arpo’K0-MEHEKMEHT», K.3.H. ITepesepses JI.I'.
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1. O0masi XapaKTepUCTUKA TUCHUILIMHBI
1.1. Heab AMCHUNIHHBI

Heabio u3ydeHus: TUCHUIUINHBI SBISIETCS (POPMUPOBAHHUE Yy OOYYAIOIIUXCS YCTOWYMBBIX
3HAHUU W HABBIKOB IO NMPUMEHEHHIO MAaTEeMAaTUYECKOTO aHalu3a K PEUICHUI0 TEOPETHUYECKUX U
MPAKTUYECKUX 3a/lad IKOHOMHUYECKOTO COJIEpXKaHUsS, a Takke (OPMHUPOBAHHE CHUCTEMHOTO
MBIIUICHUS] MYTEM JETalbHOTO aHaliM3a MOJIXOJO0B K MaTeMaTHYeCKOMY MOJECIUPOBAHUIO U
CPaBHHUTEIHHOTO aHATN3a KOHKPETHBIX SKOHOMHUYECKUX 3a/1a4.

1.2. 3agauy JUCHHUILIMHEI

3apaum yuyeOHOUM NUCIMIIIUHBIL:

— oBiajeHHEe 0a30BbIMM pa3jeliaMd MaTeMaTUYECKOTO aHajau3a, HEOOXOAMMBIMHU IS
aHaJIM3a U MOJICTTUPOBAHUS YKOHOMUYECKUX 3a/1a4;

—  ompejesieHue U yHopsaoueHue Heo0XoaAuMoro oobema HHPOpMAIIH PU TOCTAaHOBKE,
pean3zanuu U 00pabOTKE WUTOTOBBIX PE3YIhTATOB MATEMATUYECKOW MOJETU IKOHOMUYECKOM
3a]a4u;

— (dopMHpOBaHHE TMPAKTUYECCKHX HABBIKOB, KOTOpPHIC TMO3BOJAT B JaldbHEHUIIEM
npUHUMATh 3G (HEKTUBHBIE pElIeHHs] B TPOPECCUOHANBHOMN 1eATeIbHOCTH.

1.3. [IpeameT AUCHUNIMHBI

IIpenmer aucuumiInHbl - nuddepeHuanbHble U UHTETPaIbHbIe UCUUCICHUS (PYHKIIHMA
OJIHOHM TIEpeMEHHON M (PYHKIMI HECKOJBKHX IEPEMEHHBIX, a TaK)Ke HEOOXOJMMBIC I HHX
TEopHs MPEIEIOB, TEOPHUS PAIOB U Teopus AudhepeHIINaTbHBIX YPAaBHEHHH.

1.4. MecTo nucuMIIMHbI B 00pa3oBaTe/IbHOM IporpaMmme
JlanHast AMCUMILTUHA OTHOCUTCS K 00s3aTenbHbIM qucuminHam OIl. Ona u3ydaercs BO
BTOPOM CEMeCTpe sl OYHOH (POopMBbI OOydeHUS M B TPEThEM CEMECTpe Ui OYHO-3a0YHOU
dbopMbI 00yUeHHUS.
1.5. BzaumocBs3b ¢ APYrHMH JUCHUILINHAMHA
Hucuunnuuaa b1.0.14 Marematuueckuii aHajan3 CBA3aHa CO  CIEAYIOIIUMU
JTUCLUIIIMHAMU Y4€OHOTO TIJIaHa!
— b1.0.11 Jluneitnas anre6pa;
— bB1.0.17 Teopus BeposTHOCTEN U MaTeMaTUYECKasi CTAaTUCTHKA,
— b1.0.21 DxoHOMeETpHKA.

2. IlepeyeHb IVIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHS 10 AUCIMILINHE,
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMHU 0CBOCHUS 00pa30BaTeIbHOM

NPOrpamMmbl
Komnerenuus NuaukaTop A0CTHKEHU KOMIIETCHIIUH
Kon Coaepxanue Kon Coaepixanue
OIIK-2 (Crocoben 31 OCHOBHBIE IIPUHIINATIBI U UHCTPYMEHTBI
OCYILIECTBIISATh coop, MaTeMaTHYeCKOro aHanusa Jajs coopa U 00paboTku
00paboTKy u JAHHBIX pu peleHnn MOCTaBJIEHHBIX
CTaTUCTUYECKUN aHAJIN3 SKOHOMMYECKHUX 3ajau
JaHHBIX, HEOOXOAMMBIX| VY3  |IpUMEHITh METO/Abl MAaTEeMATHYECKOrO aHaiu3a |
JUTS peueHus MOJIETUpOBaHus s cObopa U 0OpabOTKM JTaHHBIX
IIOCTABJIEHHBIX TP PEIIEHUN OCTABIEHHBIX 3KOHOMHYECKHUX
9KOHOMHYCCKUX 3ada4 H3 BJIaICET HABBIKAMHU ONpPEIACICHHUSA M OLCHUBaHUA
MPaKTUYECKOrO0 MPUMEHEHHUs] pelleHud  3a1ay
MaTEMaTHYECKOro  aHaiuu3a  JiId  pEeLIeHUs
MTOCTABJIEHHBIX 9KOHOMUYECKHX 3a]1a4
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3. O0béM IMCHUIIMHBI M BUIAbI Y4eOHOM PadoThI

3.1. Ounas ¢popma 00y4eHus

C
[Tokazarenu eMze 1P Bcero

OOmas TpyaoéMKOCTb, 3.€./4 4144 41144
OO0mast KoHTaKTHas padora, 4 96,75 96,75
OO6mmas camocrosiTensHas padora, 9 47,25 47,25
KonrakTHas pil6OTa OpU  MPOBEICHUH 96,00 96,00
y4eOHBIX 3aHATHI, B T.4. (9)

Jlexumn 40 40,00

MPaKTHYECKUE-BCETO 56 56,00
CaMOCTOHTeJ'IBHafI pabota mpu MPOBEACHUU 29 50 29 50
y4eOHBIX 3aHATHH, U
KonraktHass pabota mpu  TpPOBEICHHUH
MIPOMEKYTOUHOM aTTECTAIMH O0YJarOLIIXCS, 0,75 0,75
B T.4. (4)

TPYIIOBBIE KOHCYIbTAIUN 0,50 0,50

DK3ameH 0,25 0,25
CaMOCTO}ITeJ'ILHfl}I pabota npu 1775 1775
IIPOMEXYTOUHOM aTTecTanuy, B T.4. (1)

MOJrOTOBKA K AK3aMEHY 17,75 17,75
dopma IpOMEKyTOUHOU aTTeCTAIIMH HK3aMeH DK3aMeH

3.2. OuyHo-3204Has (popMa 00yYeHHUS
C
IToxka3zarenn eM2e “1p Bceero

OOmast TpyI0EMKOCTB, 3.€./9 4144 4/144
OO0mas KoHTaKTHas pabora, 4 34,75 34,75
O6mas camocrosiTenbHas padoTa, 4 109,25 109,25
KonTakTHas pil60Ta IpH  MPOBEICHUU 34,00 34,00
y4eOHBIX 3aHATUH, B T.4. (1)

Jlexun 18 18,00

MPaKTUYECKUE-BCETO 16 16,00
CaMOCTOﬂTCJ'IBHafI paboTa TIpu TPOBEICHUU 91,50 91,50
y4eOHBIX 3aHATHH, U
KonTtaktHas pabora Tpu  TPOBEACHHUH
MPOMEXYTOUHOM arrecTanuu o0ydaronumxcs, 0,75 0,75
B T.4. (4)

IPYNIOBBIE KOHCYJIbTALUU 0,50 0,50

DK3aMeH 0,25 0,25
CaMOCTOSITeJ'II)HVaSI pabota pu 17.75 17.75
MIPOMEXYTOYHOM aTTecTanuu, B T.4. (1)

MOATOTOBKA K K3aMEHY 17,75 17,75
dopma MPOMEKYTOUHOU aTTecTaluu HK3aMeH JK3aMeH
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4. Conep:xxanme QU CHUTNIAHBI
4.1. Coaep:kanue TMCOUILUIMHBI B pa3pe3e pa3iaesioB U MOAPAa3aeji0oB

Pa3zgen 1. BBenenue B anajaus.

Moapazaen 1.1. MuoxectBa u pyHkuu. Onepanuu Haj MHOKeCTBaMU. OCHOBHBIEC YHCIIOBBIC
MHOKecTBa. DYHKIMU OHON mepeMeHHON. OCHOBHbIE 3JeMEHTapHbIe PYHKIIMU, UX TpadUKHU.
CrnoxHast QyHKIHSL.

Honpaznen 1.2. Ilpenensl u HenpepbIBHOCTH. llocienoBaTenbHOCTH, TpPEAET YHUCIOBOM
IIOCJIeI0BaTEIbHOCTH. TeopeMsbl 0 npeaenax. Ilpusznaku cymecrBoBanus mnpenenos. [lepseiii u
BTOPOIl 3aMeydaTenbHbIN peenbl. beckoHeuHo mMainblie 1 6€CKOHEYHO OOJIbIINE BETUYUHBI, CBSI3b
Mexny HuMU. CpaBHEHHE OECKOHEYHO MajblX BEJIWYMH. PacKpbiTue HEONpPENEeIIEHHOCTEM.
HenpepriBuocts ¢ynkimii. Touku paspeiBa. Knaccudukanus Touek pa3pbiBa.

Paznen 2. ludpepennuaibHoe ucuuciaenne PyHKuuii 01HOro mepeMeHHoro.

Hoapasznen 2.1. [TpousBoanas. [IpousBoaHas: onpeaeneHue, MEXaHUYECKUN U TEOMETPUYECKUI
CMBICJI. YpaBHEHHE KacaTeJbHOW K KpuBod. Juddepenuupyemocts QyHKIUH, CBSA3b
HEnpepbrIBHOCTH ¢ AuddepenuupyeMoctbio. O6patHas GyHKius U ee AuddepeHurnpoBaHue.
Tabnuia oCHOBHBIX IpaBuII U popmyi auddepenippoanus. [[pon3BoaHbIE BEICIIUX MOPSIKOB.
Huddepennnan GyHKINH, €ro IPUMEHEHNE B TPUOIMKEHHBIX BHIUMCICHUSIX.

IMoapa3aen 2.2. Uccnenoanne GyHKINH.

JlocraTouHble MPU3HAKM MOHOTOHHOCTH (YHKIHH. DKCTpeMyMbl (DYHKIIMH, HEOOXOIUMOE U
JIOCTaTOYHBIE YCIOBHS. DKOHOMHUYECKHUE MPUIOKEHUS. BBIMYKIIOCTh KPUBOM, TOUKHM Ieperuda.
HeoOxonumoe u 1ocTaTovHble yCIoBUS. ACUMITOTH KPUBOH. DKOHOMUYECKHE MPUIIOKEHUS B
TEOpHH (PUPMBI.

Pa3pnen 3. UnTerpajibHoe ncuncjieHue GyHKIMA OHOM 1epeMeHHOM.

Ioapa3nen 3.1. HeonpeaeneHHpll HHTErpall.

Omnpenenenne mepBooOpa3Hoil. Teopema 0 OCCKOHEYHOM MHOXKECTBE MEPBOOOPA3HBIX IS
nanHoi ¢yHkiuu. IloHaTue HeompeneiaeHHOro MHTerpana. TaOnmuila OCHOBHBIX HHTETPAJIOB.
OcHOBHbBIE CBOMCTBA HEONPEICICHHOIO UHTerpana. VHTerpupoBaHHMe METOJAMU 3aMEHbI
MEPEMEHHOI U 10 yacTsaM. PanroHanbHble IpoOU U UX UHTETPUPOBAHHE.

IMoapa3aen 3.2. OnpeneneHABIN HHTETPAI.

[TonsiTe ompeneneHHOro MHTErpalla, OCHOBHBIE CBOMCTBA. TeopemMa o cpeanem. Ilnmomane
KpUBOJMHENHON Tpanenuu. I[Ipon3BoiHAas ONpPENeIEeHHOrO0 HMHTErpajia I0 IEPEMEHHOMY
BepxHemy mpeneny. @opmyna HeroTona-JIeiiOHuna. Beruncienne omnpeneneHHOT0 MHTErpania
METOJJaMH 3aMeHbl NepeMEeHHON M 1o yacTsM.  HecoOctBeHHble uHTerpaisl. [lpunoxxenus
OTpENIeJIEeHHOr0 HMHTErpana: IUIomaab (Urypbl B JEKapTOBBIX KOOpAMHATaX, 0O0BEM Tena
BpalIeHUs, JJINHA TyTU IIJIOCKOM KPUBOM.

Pa3nesn 4. DyHKIMH HECKOJIBKHX MEPEeMEHHBIX.

Hoapa3nen 4.1. Onpenenenue GyHKIIMH HECKOIBKUX TEPEMEHHBIX.

Ob6nacte onpezeneHus U rpapuk QyHKIUM IBYX NepeMeHHbIX. JIMHUU U NOBEPXHOCTH YPOBHSL.
YacTtaeie mpou3BoaHbie U auddepenimans. [lonHoe npupamienue u noiaHbid quddepenmman,
ero npuMmenenue. IlponsBoaHas cI0XKHON (QYHKIIMH, TPOU3BOIHAS HESBHO 33aJaHHON (yHKIUH.
VpasHenue kacatenbHoit k kpusoit F(X,Y) =0. VYpapHenue kacarenbHO# miockocTH K
nosepxnoctn  F(X,Y,2) =0.  Tlpoussoamas mo Hanpapienmio. I'pamuent. YacTHbie
MIPOU3BO/IHBIE BBICIINX MOPSIIKOB.

IMoapa3zaen 4.2. DxcTpeMyMbl (PYHKIIUH JBYX TEPEMEHHBIX.

Omnpenenenne skcTpeMyMma (GYHKIUMH HECKOJIbKHUX IEPEMEHHBIX. YCIOBHBIE 3KCTPEMYMBI;
Haubosbllee M HauMmeHbluee 3Hadenus ¢ynkimu Z = (X, Y)B 3amkHyTOM OrpanuueHHoit
o0acTi. DKOHOMUYECKHE TPUIOKECHUS.

Pasznen S. lu¢ppepenuuaibHbie ypaBHEHHS.
HMoapazaen 5.1. /luddepennmanbable ypaBHEHHs IEPBOT0O MOPSIIKA.
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[Tpumepsl 3amau, npuBomAmux K auddepeHmanbHbiM  ypaBHeHUIM. Jluddepennmnansaoe
ypaBHeHHs |-ro mopsgka: oOmee W yacTHOe — pemieHue (MHTerpan), 3agada Kormm,
bopmynupoBKa TEOpEMBbl CYLIECTBOBAHUS UM €AMHCTBEHHOCTH pEIIEHUS ypaBHEHMS
y'= f(X, y). Juddepennnanbaple  ypaBHEHHs 1-TO  MOpsiAKa C  pas3AeNsIOUIMMUCS

nepeMeHHbIMH. JIuHelHble audQepeHnnanbHble ypaBHEHHS |-TO MOpsAaKa W ypaBHEHUs
bepuymn.

IMoapa3snen 5.2. [luddepenimanpabie ypaBHEHUS BTOPOTO MOPSIIKA.

Juddepennmansapie ypaBHEHHS 2-TO MOPsAIKA: 00IIee U YaCTHOE pelIeHue (MHTerpai), 3a1aqa
Komm, dopmynupoBka TeOpeMbl CYILECTBOBAHUS W €AMHCTBEHHOCTH PEIIEHUsS YpaBHEHUS
y'=f(X,Y,Y'). dubdepenmansupie ypaBHeHUs 2-T0 MOPSAKA, JOMYCKAIONIIUE TTOHIKEHHE

nopsiaka. Jlunelinele muddepeHanbHble ypaBHEHHS 2-TO TOpPSAKA: CTPYKTypa oOOIIero
peleHuss  OJHOPOJHOTO M HEOJHOPOJHOrO  ypaBHeHMH. JIuHelHble  OZHOPOAHBIE
muddepeHMaIbHbple  ypaBHEHUS 2-TO  TOpSAKa C  TMOCTOSHHBIMH KO3 (UIIeHTaMHU.
Xapakrepuctuueckoe ypaBHeHue. JIuHeliHble quddepeHnranbHble ypaBHEHU 2-TO HOpsaKa C
NOCTOSIHHBIMU K03 (puiimeHTaMu u crieruaabHOM MpaBoi 4acThio.

Pa3zgen 6. Paanl.

IMoapasnen 6.1. YucioBbie psabI.

CxomumocTs psija. [Ipusnaku Jlanam6epa u Komu. MHTerpanbHblii Npu3HaK CXOAUMOCTH.
IToapasnen 6.2. ®yHKkuMoHaJAbHbIE psiibl. CTeneHHbIe PSIAbI.

[Toroueynasi, paBHOMEpHass M HOpMajbHas CXOAMMOCTH, CBA3b Mexay HuMH. llpusHak
Beiitepmitpacca paBHoMepHOU cxomumocT. [lpusnaku AGenss u dupuxie. HempepblBHOCTS,
T hepeHIMpyeMOCTh U UHTETPUPYEMOCTh CYMMbI (DYHKIIMOHAJILHOTO psifa. CTerneHHbIe psAbl.
Teopema Komm-Anamapa. Pagnyc u mHTEpBaJl CXOAMMOCTH CTENIEHHOTO psifa. Teopema Abers.

4.2. Pacnipee/ieHre KOHTAKTHON M CaMOCTOSITeIbHON padoThl IPH MOATOTOBKE K
3aHATHAM 10 MOAPa3aeaaM

4.2.1. Ounas popma o0y4eHust

KourakTHas

CP
Pa3znenbl, mogpaszaenbl JUCIUTLTHHBI padora
JI 113
Pa3zgen 1. BBenenue B aHajaus. 6 10 4

[Togpaznen 1.1. MHOXecTBa U PYHKITUH.
Onepauny Hajxg MHoXKecTBaMH. (OCHOBHBIE UHCIIOBBIE MHOXKECTBA. 2 2 5
OyHKIMU 0gHONH nepeMeHHOH. OCHOBHBIE 3JIEeMEHTapHbIe (DYHKIUH,
ux rpaduxu. CnoxHast QyHKIHSL.

[Tonpaznen 1.2. IIpenensl U HEMPEPHIBHOCTS.

IlocnenoBarenbHOCTH, MpEAed  4YHMCIOBOM  ITOCIIEIOBATEIbHOCTH.
TeopeMsl! 0 nnpenenax. I[IpusHaku cymectsoBanus npenenos. Ilepselii u
BTOpOIl 3ameuaTenbHbIN npezensl. beckoHeuHo mainble 1 OeckoHeyHo| 4 8 2
OonbllIMe BEIMYUHBI, CBSI3b MeXay HUMH. CpaBHEHHE OECKOHEYHO
MajblX BENIMYMH. PackpeiThe HeompeneneHHocTed. HenpepsIBHOCTH
¢ynkuuit. Touku paspeiBa. Kitaccudukarys Touek pa3pbipa.

Paznen 2. JInpdepenunaibHoe HcYHCIAeHHEe (YHKIHIA OJXHOIO
NePEeMEeHHOro.




Crpanuna 7 u3 45

ITogpaznen  2.1. IlpomsBognas. IlpousBogHas:  omnpenencHue,
MEXaHUYECKUH U T€OMETPUYECKUN CMBICI. YpaBHEHHUE KACATEIBHON K
kpuBoi. Jluddepenunpyemocts (yHKUMH, CBA3b HENPEPHIBHOCTU C

QG GepeHIIPyEMOCTHIO. ObpatHas byHKIHSA u ee
muddepennupoBanne. Tabnuia OCHOBHBIX MpaBwi #  (Gopmyn
QG epeHIpoBaHus. ITpousBoHbIE BBICILINX MIOPSIKOB.

Hudbdepennman QyHKIMH, €ro MNPUMEHEHHE B NPUOIMIKEHHBIX
BBIUMCIICHHSIX.

[Toapaznen 2.2. MccnenoBanue GpyHKITUH.

JloctaTouHble TPHU3HAKK MOHOTOHHOCTH (DYHKIHU. ODKCTPEMYMBI
GyHKIMH, HEOOXOAMMOE M JIOCTAaTOYHBIC YCIOBHS. DKOHOMHYECKHE
npusIokeHus. Beimykinocts KpuBO#, Touku neperuda. Heobxomumoe u
JIOCTaTOYHBbIE  yCJIOBHUS. ACHMIOTOTHI  KPUBOM. DKOHOMHUYECKHE
MIPIIOKEHUS B TECOPUU (PUPMBI.

Paszgen 3. UnTerpajsbHoe ucumncjiaeHne GyHKuuii 0xHOM
nepeMeHHOM.

ITonpaznen 3.1. HeonpeneneHHslii ”HTErpal.

Omnpenenenne nepBooOpasHoit. TeopemMa 0 OECKOHEYHOM MHOXKECTBE
nepBooOpa3zHbIX ans gaHHoW (yHkuuu. [loHsATHE HeEompeaeneHHOTo
uHTerpana. Tabmuma OCHOBHBIX HHTErpaioB. OCHOBHBIE CBOWCTBa
HEONpPENEIECHHOT0 uHTerpana. VHTerpupoBaHue MeTOJaMu 3aMEHbI
NEepeMEHHON M 1o yacTaM. PaunuoHanpHble JApoOM U HX
WHTErPUPOBAHUE.

[Toapaznen 3.2. OnpeneneHHbI UHTETPAI.

[TonsiTve onpeneneHHOro UHTErpala, OCHOBHBIE cBOMcTBa. Teopema o
cpeneMm. Ilnomane kpuBonuHeiHOW Tpamenuu. [IpowsBongHas
ONPEACICEHHOI0 HMHTErpajla IO IEPEMEHHOMY BEpPXHEMY Ipeneiy.
®opmyna  Herortona-JleiiOnuna.  Bpluucienue — onpeneiaeHHOro
UHTETpaJla METOJAaMHU  3aMEHbl IIEPEMEHHOM W 10  YacTsM.
HecoOcTBennble unTerpaisl. [lpunoxxeHus: onpeneseHHOro HHTerpana:
oAb GUrypsl B J1€KapTOBBIX KOOPJMHATaX, 00BEM Tejla BpallleHHs,
JUIMHA YT IUNIOCKOW KPUBOM.

Paznen 4. DyHKIHMM HECKOJbKHX MepeMEHHBIX.

[Mogpaznen 4.1. Omnpenenenne (QPyHKIIMH HECKOJIbKUX IEPEMEHHBIX.
Ob6nacte onpeaeneHus U rpaduk QyHKIUHN ABYX MepeMeHHbIX. JInHuM
U TOBEPXHOCTU ypoBHS. YacTHbIe NMPOM3BOJHBIE U JU((depeHIIHATBI.
[TonHoe mpupamenve W NoiHbIN AuddepeHnnan, ero NpuMeHEHHeE.
[IpousBoaHast ClIOXKHOW (YHKIIMHM, MPOU3BOAHAS HESIBHO 3aJaHHOU
GyHkIMu. VYpaBHEHHE KacaTelbHOM IIJIOCKOCTH K TOBEPXHOCTH.
IIpousBogHas mo HampasieHHto. ['panueHT. YacTHele IPOU3BOAHBIE
BBICIIX MOPSIIKOB.

[Tonpaznen 4.2. DxcTpeMyMbl PYHKIIMU JBYX NEPEMEHHBIX.
OmnpeneneHue SKCTpeMyMa (YHKUUMH HECKOJIbKUX IEPEMEHHBIX.
VYcnoBHBIE OKCTPEMYMBI; HauOoOJIbIIeE W HAWMEHbBINEEC 3HAYCHHS

bynkuun  Z = f(X, y)B 3aMKHYTOH  OrpaHHYeHHOW  oO0iacTu.
OKOHOMUYECKHE NTPUIIOKEHHUSL.

Paznen 5. ludpepenunaibubie ypaBHeHHS.

6 4
4 2
10 6
6 4
4 2
10 6
6 4
4 2
8 4
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[Toapaznen 5.1. [Iuddepennmanbabie ypaBHEHUS IEPBOTO MOPSIKA.
[Tpumepsl 3amad, NPUBOIAIIMX K TU(GEpEHINATBHBIM YPaBHEHHIM.
JuddepenumanbHoe ypaBHeHHA 1-ro mopsaka: oOmiee M YacTHOE
pemenne (uHTErpai), 3amadya Komm, QopMmynupoBka — TEOpeMBI
CYLIECTBOBaHMsI M €IMHCTBEHHOCTH  DELICHHUS  ypaBHEHUS
y'=f(X,y). Hdudpdepenumanbupie ypaBHeHHs 1-ro mopsjaka ¢
pa3eNsIomUMHUC TiepeMeHHbIMU. JInHelHble auddepeHraabHbe
ypaBHeHHMs 1-ro nopsiika U ypaBHeHuUs: bepHyuiu.

[Moapaznen 5.2. Auddepenunanbupie ypaBHEHHSI BTOPOTO MOPSAKA.
Huddepennmanbupie  ypaBHEHHS 2-TO TOpAKa: oOliee M YacTHOE
pemenne (uHTEerpan), 3amadya Komm, ¢opMynupoBKa — TEOpEMBI
CYIIECTBOBAaHMS M  CIMHCTBEHHOCTH  PCLICHUS  ypaBHEHUS
y'=f(X,y,Y'). duddepenuuansupic ypaBHeHHs 2-TO TOPSIKa,
JIOITyCKAIOIIMe MOHIKEHHEe nopsiaka. Jluneinsie auddepeHmanbHbe
yYpaBHEHUS 2-TO TOPAJKA: CTPYKTYypa OOIIETro PeIeHus] OAHOPOIHOTO U
HEOHOPOIHOTO YpaBHEHUH. JIuneiinbie OZHOPOIHEIE
muddepenmanbaple  ypaBHEHHS 2-TO  TOpAKa C MOCTOSHHBIMH
KodpuimeHTaMu.  XapakTEepUCTUICCKOe ypaBHeHHE. JIMHEWHBIC
muddepenmanbaple  ypaBHEeHHS 2-TO  TOpAKa C MOCTOSHHBIMU
K03 pHUIIMEHTaMHU U CTICIIMAIEHON TPAaBOH YacThIO.

Pa3zgen 6. Paanl.

3,5

[Tonpaznen 6.1. UucnoBsie psiibl.
Cxomumocts psaa. Ilpusnaku [lanamOepa m Kommu. MHTerpanbHblii
NPU3HAK CXOAMMOCTH.

[Tonpaznen 6.2. ®yHKuMOHANIBHBIE PsiAbl. CTEIEHHBIE PAJIBL.
IToro4euHnas, paBHOMEpPHAsl U HOPMaJIbHAsI CXOAUMOCTH, CBSI3b MEKIY
HuMH. [Ipu3nak BeliepmTpacca paBHOMepHOM cxoquMocTy. [IpusHaku
Abens u lupuxie. HenpepbIBHOCTD, AU PepeHIIUPYEMOCTh U
MHTETPUPYEMOCTh CYMMBbI ()YHKIIMOHATIBLHOTO psifa. CTEereHHbIE PSAbL.
Teopema Kommn-Anamapa. Paguyc u mHTEpBan cCX0AUMOCTH
cTeneHHoro psjaa. Teopema AoGens.

1,5

Bcero

40

56

29,5

4.2.2. Ouno-3a04yHas ¢popma o0yueHus

PGSI[GJ'IBI, noapasaciibl JUCIHUTUIAHBI

KourakTHas
pabora

I13

CP

Pa3zgen 1. BBenenue B anajaus.

2

14

[Togpaznen 1.1. MHOXecTBa U PYHKITUH.

Onepaunn Hax MHoKecTBaMH. (OCHOBHBIE YHCIOBBIE MHOXECTBA.
OyHKIMU 0gHONH nepeMeHHOH. OCHOBHBIE 3JIEMEHTapHbIe (PYHKIUH,
ux rpaduku. CnoxHas QyHKIHSL.
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[Tonpaznen 1.2. [Ipenenbl U HEMPEPHIBHOCTD.

[TocnenoBarenbHOCTH, TPEAET  YUCIOBOM  IOCIIEIOBATEIBbHOCTH.
Teopemsl o npenenax. [Ipusnaku cymiectBoBaHus npenenon. [lepBoiil u
BTOPOW 3aMeuaTeNbHBIN npenenbl. beckoHeyHO Masble U OeCKOHEYHO
OoJbIIME BETUYMHBI, CBSI3b Mexay HUMHU. CpaBHEeHHE OECKOHEYHO
MajblX BEJIMYMH. PackpeitThe HeomnpeneneHHocTed. HemnpepsIBHOCTH
dbyukumii. Touku paspeiBa. Knaccudukanus Touek paspoisa.

Pazgen 2. duddepenuuaibHoe ucUHMCIeHHe (YHKUMH OIHOIO
NepeMeHHOro.

[Tonpaznen 2.1. [IpousBoaHast.

[IpousBogHasA: oONpeACIICHUE, MEXAHUYECKHMM W TE€OMETPUYECKUU
CMBICJI. YpaBHEHHE KacaTelbHOW K KpuBou. JuddepeHmupyemoctsb
(byHKLUH, CBSI3b HEMPEPBHIBHOCTH C quddepeHupyemMoctbio. ObpaTHas
byakuus u ee nuddepeHnupopanue. Tadbnuima OCHOBHBIX IPaBUI U
dopmyn muddepenuupoBanusi. [Ipou3BoaHbIE BBICHIUX IOPSIKOB.
Huddepennman QyHKIMU, €ro MNPUMEHEHHE B MPUOIMIKEHHBIX
BBIYMCIICHHSIX.

[Tonpaznen 2.2. UccnenoBanue GyHKIIHI.

JlocraTouHble NpU3HAKM MOHOTOHHOCTH (PYHKUHH. OKCTPEMYMBI
GyHKLIMH, HEOOXOIMMOE M JOCTAaTOYHbIE YCJIOBUSA. DKOHOMUYECKHE
IpWIOKEHUs. BrimykiocTh KpuBo#, Touku nepernda. Heobxonumoe u
JIOCTaTOYHBbIE  yCIOBMS. ACHUMIOTOTBI KpUBOH. OKOHOMHYECKHE
NPUIIOKEHUS B TEOPUU (PHPMBIL.

Pa3znen 3. UnTerpajsbHoe ncuncjieHue GyHKUUH OJHOM
nepeMeHHOM.

ITonpaznen 3.1. HeonpeneneHHslii ”HTErpal.

Omnpenenenne mnepBooOpasHoil. TeopemMa 0 OSCKOHEYHOM MHOXKECTBE
nepBooOpa3HbIX ans JaHHOW (yHkuuu. [loHsATHE HeEompeaeneHHOTro
uHTerpayia. Tabnwma OCHOBHBIX HHTerpanoB. OCHOBHBIE CBOWCTBA
HEONpPEeIeNEHHOTO HuHTerpana. VHTerpupoBaHue METOJaMU 3aMEHbI
NepeMeHHO u 1o yacTsaMm. PanuonanbHble 1poOM M HX
WHTErPUPOBAHUE.

[Toapaznen 3.2. OnpeneneHHbIN HHTETPAI.

[TonsiTHe OnpeneNeHHOro UHTETpalla, OCHOBHBIE CBOMCTBA. Teopema o
cpenneM. Ilmomages  kpuBosMHENHHOM  Tpaneuuu. I[IpousBogHas
ONPEICIIEHHOI0 HWHTETpajla [0 IEPEMEHHOMY BEpPXHEMY IMpenemy.
®opmyna  Herortona-JleiiOnuma.  Beluucinenue — onpeneneHHOro
UHTETpajJla METOJAaMH  3aMEHbl IIEPEMEHHOM W TI0  YacTsM.
HecoOcTBennble unTerpaisl. [lpunoxxeHus: onpeeseHHOro HHTerpana:
oAb GUrypsl B J€KapTOBBIX KOOPJMHATAX, 00BEM Tejla BpallleHUs,
JUIMHA YT IUNIOCKOW KPUBOM.

Paznen 4. DyHKIMH HECKOJIBKHUX NepeMeHHbIX.

[Tonpaznen 4.1. Onpenenenue GyHKIINH HECKOJIBKUX MEPEMEHHBIX.
Ob6unactp onpenenenus U rpapuk QyHKIUU IBYX MepeMeHHbIX. JInHuM
U TIOBEPXHOCTH YpOBHS. YacTHble NpoH3BOJHBIE U AU depeHIInalb.
[TonHoe mpupaiieHue W MOJNHBIN auddepeHnuan, ero NpuMeHEHHeE.
[Tpon3BoiHas CIOXKHOM (QYHKIIUMM, NPOU3BOJHAS HESBHO 3aJaHHOM
GbyHKIIMM. YpaBHEHHE KacaTelbHOM IUIOCKOCTH K TOBEPXHOCTH.
IIpousBogHas mo HampasieHHto. ['panneHT. YacTHple NPOHU3BOAHBIE
BBICIINX MOPSIIKOB.

1 6
3 12
2 6
1 6
3 16
2 8
1 8
3 20
2 10
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[Toapaznen 4.2. DkcTpeMyMbl GYHKIIMH IBYX TIEPEMECHHBIX.
Omnpenenenue dSKcTpeMyMa (DYHKIUM HECKOJIBKUX IE€PEMEHHBIX.
VYcioBHBIE HKCTPEMYyMbl; HauOoJiblllee W HaMMEHbIIEe 3HAYCHUS

dynkuun  Z= f(X,yY)B s3amknyroii orpanmuenHoii  obactu.

OKOHOMUYECKHE NTPUIIOKEHHUSL.

Pa3znen 5. luddepennuaibubie ypaBHeHHUSI.

[Mompaznen 5.1. quddepernuansabie ypaBHEHUS IEPBOTO MOPSIKA.
[Tpumepsl 3anmay, npuBOAAUMX K TuddepeHIHaTbHbIM YPAaBHEHUSM.
Huddepenumanbaoe ypaBHeHHA 1-To mopsaka: oOliee M YacTHOE
pemienue (uHTerpan), 3aaada Komm, dopmynupoBka — TeopeMsl
CyLIECTBOBaHMSI M E€AUHCTBEHHOCTH  DELIEHUS  YPaBHEHMUS
y': f(X, y). Jubdepennmanbaple  ypaBHEHHS 1-ro mopsaka ¢
paznensdomuMucs nepeMeHHbIMU. JluHeiHble nuddepeHnranbHbie
ypaBHeHHs 1-ro mopsiika u ypaBHeHus: bepHym.

[Toapaznen 5.2. Jluddhepennnanbubie ypaBHEHHsI BTOPOTO TOPSIKA.

Juddepenumanpaple ypaBHEHUs 2-TO TOpsSAKa: o0mIee M YacTHOE
pewenne (uHTerpan), 3anadya Komm, ¢opmynupoBka — Teopembl
CyLIECTBOBaHMSI M  E€AUHCTBEHHOCTHM  pELIEHUS  YypaBHEHUS
y'=f(X,V,Y'). Jduddepenunansusie ypaBHeHHS 2-TO TOpSIKa,

JOTIyCKalolue MOoHKeHne nopsaka. Jlunelinoie nuddepeHnuanbuble
YPaBHEHHUS 2-TO MOPSIKA: CTPYKTypa OOIIETO PEIICHHUS OAHOPOHOTO H
HEOJTHOPOJIHOTO ypaBHEHUH. Jluneiinbie OJIHOPO/IHBIE
muddepeHIaTbHbIC  YpaBHEHHUS 2-TO TOpSAKAa C IOCTOSHHBIMH
koddduimenTamu.  XapakTepucTuieckoe ypaBHeHue. JIuHeiiHbie
muddepeHIMaTbHbIC  YpaBHEHUS 2-TO TOpSAKAa C TMOCTOSHHBIMH
Kod(duUIIMeHTaMH U CIICIUAIBHON MPaBOi YacCThIO.

Pa3zgen 6. Paabl.

2 17,5

[Tonpaznen 6.1. UucnoBbie psjbl.
Cxomumocth psna. Ilpmsnaku JamambGepa u Komm. MHTerpanbHbIN
MPU3HAK CXOAMMOCTH.

[Tonpaznen 6.2. ®yHkunoHanbHble psAabl. CTENEHHbBIE PSJIBL.
[Torouyeunasi, paBHOMEpHasi 1 HOPMaAJIbHAs CXOAUMOCTH, CBSI3b MEXKAY
HuMH. [Ipu3Hak Beliepmrpacca paBHOMEpHON cXO0auMOCTH. [Ipu3Haku
AbGens u [upuxse. HemnpepsiBHOCTh, auddepeHunpyeMocTs Hu
UHTETPUPYEMOCTh CYMMbI (YHKIIMOHATIBHOTO psifa. CTENeHHbIe pSbI.
Teopema Komm-Anamapa. Paguyc ©  uHTEpBal  CXOAHMMOCTH
cteneHHoro psja. Teopema AGens.

Bcero

18

16 915

4.3. Ilepeuenb TeM U Yy4eOHO-METOAUYECKOr0 OOecnevyeHus
padoThI 00y4arOIuUXCH

JJII CAMOCTOATEIbLHOM

O0BéM, u
No . Y4ebHO-MeTOANIeCKOe dhopma oOyueHust
Tema caMmocTosATENBHON pabOTHI
/1 o0ecrieueHue OYHasi | OYHO-
3a04Has
IToagpasnen 1.1. MHokecTBa U QYHKIIMH. 2 8
1. | [Ipeamer MaremMaTudeckoro | Beicmas MaTeMaThKa JUTS 2 8
aHaJlu3a M €ro poJib B 3a/JayaX | 9KOHOMHCTOB: yUeOHHK TUIS
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SKOHOMMYECKOTO COJIepKAHUSA. | CTYACHTOB BY30B, OOydarouIuxcs
1o SKOHOMUYECKUM
cnenmansHocTsM / [H. L. Kpemep
[u np.]; mox pen. H. 1. Kpemepa -
M.: FOnutn, 2010 - 480 c.
Hoapa3snen 1.2. Ilpenesnnbl 1 HeMPEPBLIBHOCTD. 2 6
2. | Teopembl 0  HempepbIBHBIX | Bricmias MaTeMaTHKa I 2 6
byHKIHAX Ha OTpe3KE. | 3KOHOMUCTOB: YUEOHUK JUISt
HenpepbpIBHOCTh 3JIEMEHTApHBIX | CTYACHTOB BY30B, OOYyYaromuxcs
GbyHKIHH. 1o 9KOHOMUYECKUM
cnenmansHocTsaM / [H. L. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.
IToapasnen 2.1. IlponsBoanas. 4 6
3. | Illpumenenue npousBogHo B | boOpuk I'. M. Breiciias MaremaTuka 4 6
SKOHOMMYECKUX JUIE SKOHOMHUCTOB: COOpPHMK 33134
UCCIIETOBAHUSIX: [anexTpoHHBIH pecypc]: YuebHOe
[IpousBoxacTBennpie  ¢yHkuuu. | mocodue / I'. WM. Bobpuk, P. K.
OyHKIMM  copoca, BbIPYUYKH, | I'puHuesnuroc, B. 1. Marsees, b.
U3/IEpHKEK, npubsu. | M. Pyasik, P. B. Caruros, O. K.
OnactuyHocth  (QyHkuuu, ee | Cmaruna, B. [I'. Illepuines;
SKOHOMUYECKUI CMBICI. Poccuiickuit SKOHOMHYECKHI
yHusepcuteT um. I'.B. [linexanosa -
Mockaa: 000 "Hayuno-
u3narenbckuit nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nanunym]
URL:
https://znanium.com/catalog/docum
ent?id=400011
Ioapasznen 2.2. UccinenoBanue GpyHKIMii. 2 6
4. | UccnegoBanue TUHAMUKH 2 6
ITOJIHOM BBIPYUYKU B | Beicmas MaTeMaTuKa U
3aBUCHUMOCTH OT DJIACTUYHOCTH | IKOHOMHUCTOB: YUeOHHK JUTSt
crpoca. HccnenoBanue | CTYAEHTOB BY30B, OO0y4arouiuxcs
OUHAMHUKU (QYHKIUN, AUHAMUKA | TIO 9KOHOMUYECKUM
GyHKIMM  MOJHBIX, CpeaHux, | cneunanbHocTsaM / [H. 1. Kpemep
MIPEACIIBHBIX usnepxkex. | [u ap.]; nox pen. H. III. Kpemepa -
VYcaoBus moctmxenns | M.: IOuutn, 2010 - 480 c.
MaKCHMaJIbHOU MPHOBLIN.
Hoapa3nen 3.1. HeonpenenenHblii MHTErpaJl. 4 8
bo6puxk I'. U. Beicias maTemaTuka
JUIE SKOHOMHCTOB: COOpPHMK 3a1a4
[anexTponHBIN pecypc]: YdueOHOe
nocodbue / I'. U. bobpuk, P. K.
WNurterpupoBanue
TPUTOHOMETPHYCCKUX  (hyHKILHH I'punnesunuroc, B. 1. Martsees, b.
5. | npn momomn  yHuBEpCaTbHOI M. Pygpsik, P. B. Carutos, O. K. 4 8
. Cmarmna, B. [TI. Illepmnes;
TPUTOHOMETPUYECKON N .
HTOICTAHOBKIL. Poccuiickuit AKOHOMUYECKUI
yHuBepcuteT uM. [.B. [linexanosa -
Mocksa: 000 "Hayuno-
n3narenbckuii nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nannym]



https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
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URL.:
https://znanium.com/catalog/docum
ent?1d=400011

Bricmas MaTeMaTuKa JUISE
9KOHOMHMCTOB: y4eOHUK TS
CTYICHTOB BY30B, OOyYaroUIuxcs
§(0) 9KOHOMHUYECKHUM
cneuuanbHocTsM / [H. 1. Kpemep
[u np.]; mon pen. H. III. Kpemepa -
M.: FOunutn, 2010 - 480 c.

IMon

pazaed 3.2. OnpeaejieHHbIA HHTErpaJl.

[IpumeneHne  ompeneneHHOTO
WHTETpata B OIICHKE
muddepeHnranm I0OXOIOB
Hacenenus. Kpusas JlopeHnca u
kodurment JHxunm.

Briciias MaTeMaThKa Inie:
SKOHOMMCTOB: YUeOHHK JUISt
CTYJICHTOB BY30B, OOyYarOUIuXcs
1o SKOHOMUYECKUM
cneuuanbHocTsaM / [H. 1. Kpemep
[u np.]; mon pen. H. III. Kpemepa -
M.: FOuutn, 2010 - 480 c.

Hoapa3nen 4.1. Onpenesienne GyHKIMU HECKOIbKHUX IepeMeHHBbIX.

4 10

IIpumepsl UCIIOIb30BaHUS
byHKINN HECKOJIbKMX
[IEPEMEHHBIX B DKOHOMHKE.

Bricmias MaTeMaTHhKa TUISE
3KOHOMUCTOB: y4eOHUK hiag: |
CTYICHTOB BY30B, OOYyYarOIIUXCS
o SKOHOMHUYECKUM
cnenmansHocTsaM / [H. 1. Kpemep
[u np.]; mox pen. H. 1. Kpemepa -
M.: FOnutn, 2010 - 480 c.

4 10

ITon

azzea 4.2. JkcrpeMyMbl GYHKIIMM ABYX NlepeMeHHbIX.

2 10

[Ipenen ¢GyHKIMM HECKOIBKUX
nepeMmeHHbIX. [Ipenen ¢yHKIMM
10 HaIIPaBJICHHUIO.

bo6puxk I'. U. Beiciias maTemaTrka
JUISE SKOHOMHUCTOB: COOPHHK 3a/1a4
[neKkTpoHHBIH pecypc]: YueOHoe
nocoobue / I'. U. bobpuk, P. K.
I'punuesnutoc, B. . Marsees, b.
M. Pynpik, P. B. Carutos, O. K.
Cwmaruna, B. TI. IlepuHes;
Poccuiickuit SKOHOMMYECKU I
yausepcuteT uM. I'.B. Ilnexanosa -
Mockaa: 000 "Hayuno-
n3narenbckuii nentp MHOPA-M",
2022 - 539 c. [DU] [DBC 3nannym]
URL.:
https://znanium.com/catalog/docum
ent?id=400011

Bricmas MaTeMaTHKa s
3KOHOMMUCTOB: YUeOHHK TUISt
CTYJICHTOB BY30B, OOyYarOImUXCs
o SKOHOMHUYECKUM
cnenuansHocTsM / [H. 1. Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.

2 10

ITon

azned S5.1. lndpdepenunajibHbie YyPABHEHHUSI IIEPBOI0 MOPSAKA.

Cucremsl nn(b(bepeHuHam,me\

Bricmas MaTeMaTHKa s



https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
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ypaBHeHnuid. HopmanbsHas ¢popma
cucreMbl. OTBICKaHUE PEIICHUS
CHCTEMBI METOJIOM CBEJCHHS K
omqHoMy U depeHInaAIbHOMY

YKOHOMHCTOB: y4eOHUK TSt
CTYICHTOB BY30B, OOyYarolIUXCs
o HKOHOMHYECKUM

cneuuansHocTsaM / [H. 1. Kpemep

YpPaBHEHHUIO. [u np.]; mon pen. H. III. Kpemepa -
M.: FOunutn, 2010 - 480 c.
Ioapa3snen 5.2. Inddepennuaibabie ypaBHeHHsI BTOPOro mopsiika. 2 6
Briciias MaTeMaTuKa Inie:
SKOHOMMCTOB: eOHMK TUTSI
Juddepenpansinic ypasHeHis CTYJICHTOB By3013,yq06yqafomnxc;1
n-ro HopsIKa.
10. JTH((EPCHIHATBHbIC YpaBHEHHS o SKOHOMHUYECKUM 2 6
cneuuansHocTsaM / [H. HI. Kpemep
B SKOHOMHKE.
[u np.]; mon pen. H. III. Kpemepa -
M.: FOuntn, 2010 - 480 c.
Ioapa3snen 6.1. YncaoBblie psiibl. 2 10
Bbo6puxk I'. U. Beicuias maTemaTuka
JUISL 5KOHOMHUCTOB: COOpHHK 3a/a4
[anexTponHBI pecypc]: YueOHoe
nocobue / I'. W. bobpuk, P. K.
I'punuesnuroc, B. M. Marsees, b.
M. Pyneik, P. B. Caruros, O. K.
Cwmarmna, B. I. IlepuHes;
Poccuiickuit SKOHOMHWYECKHI
Teopema Pumana u mnoHsTHE
yauBepcuteT uM. ['.B. Ilnexanosa -
YCIOBHO  CXOASWICrOCH — PAAA. | 3 r o o . 000 "Hayuno-
[IpousBenenue YHCIIOBBIX . "
11. | psimoB COTJIACOBAaHHOE ¢ | MPAATCIbCIIH TP MHOPA-MY, 2 10
' ’ 2022 - 539 c¢. [DU] [OBC 3Hanuym]
TPOU3BE/ICHUEM YaCTHBIX CYMM. | o .
ggfgﬁg;o C?(OM;I; (;123;{3;;}:1{;1;;114 https://znanium.com/catalog/docum
| ent?id=400011
Bricmas MaTeMaTHhKa TUIS
3KOHOMUCTOB: y4eOHUK I
CTYIEHTOB BY30B, OOYyYaIOIIUXCS
o SKOHOMHUYECKUM
cneuuanbHocTaM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.
Ioapa3snen 6.2. ®ynkunoHaabHbie psajabl. CTeneHHbIe PSi/bl. 15 7,5



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

Crpanuna 14 u3 45

12.

CBoiicTBa CyMMBI CTEIEHHOI'O
psaaa (HEeTIPEPBIBHOCTb,
UHTETPUPYEMOCTH u
mudGepeHITPYEMOCTD ).
OyHKIIMM  AHAIMUTHYECKHE B
Touke U pan  Teiopa.
OnpeneneHue  3JIEMEHTapHbBIX
(GYHKIUI CTETIEHHBIMH PSaM.

bo6puxk I'. U. Beicias maTemaTuka
JUISE SKOHOMHUCTOB: COOpHHK 3a/1a4
[anexTponHBIN pecypc]: YdueOHOe
nocodbue / I'. WU. Bobpuk, P. K.
I'punuesuutoc, B. . Marsees, b.
M. Pynsik, P. B. Carutos, O. K.
Cwmarmna, B. [TI. Illepmnes;
Poccuiickuit SKOHOMMUYECKHI
yHuBepcuteT um. I'.B. [lnexanona -
Mockaa: 000 "Hayuno-
m3narensckui nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nannym]
URL:
https://znanium.com/catalog/docum
ent?id=400011

Briciias MaTeMaThKa IS
SKOHOMHCTOB: YUeOHHK TUIS
CTYJICHTOB BY30B, OOy4YarOIINXCS
1o SKOHOMUYECKUM
cnenuansHocTsM / [H. 1. Kpemep
[u np.]; mon pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 ¢

1,5 7,5

Bcero

29,5 91,5

5. @®oH OILIEHOYHBIX CpEeaACTB AJdA IIPOBCACHUSA l'lpOMC)KYTO‘-lHOﬁ aTrecranun

5.1. Oransl popMUpPOBaAHHA KOMIIETEHIMH

Nupukarop
[Tonpaznen qUCUMILINHEL Komnerennus JOCTUKECHUS
KOMIETEHIIMH
[Mompaszmen 1.1. MuoxecTBa U QyHKIHH. 31
Onepanun Haag MHOXecTBaMH. (OCHOBHBIE YMCIIOBBIE
MHOKecTBAa. DYHKIIMM OAHOW  nepeMeHHOH. OCHOBHBIE OIIK-2 v3
aneMeHTapHble  (QyHKUIuM, uX rpaduxu. CroxHas 03
byHKIHS.
[Moapazaen 1.2. [Ipenenst 1 HENPEPHIBHOCTD. 31
ITocnenoBarensHOCTH, npenen YK CIOBOU
nocneaoBareabHocTU. Teopembl o mpenenax. [IpuszHaku
cyllecTBOBaHMs  mpenenoB.  Ilepelii u  BTOpOU v3
3aMeyaTeNbHbld  mpeaenbl.  beckoHedHO — manble U OIIK-2
0ECKOHEUHO OOJbIlIMe BEIWYMHBI, CBA3b MEXKIYy HUMHU.
CpaBHeHue O€CKOHEYHO MallbIX BeNW4MH. PackpeiTue H3
HeomnpeneneHHocTeil. HenpepbiBHOCTh pyHKIMH. Touku
pazpsiBa. Knaccudukanus Touek paspbiBa.
ITonpaznen 2.1. IIponssoanas. 31
IIponsBoaHas: OIIpe/IETIEHHE, MEXAHUYECKUI u
F€OMETPUYECKUN CMBICJI. YPaBHEHUE KacaTellbHON K OIIK-2 V3
kpuBoi.  uddepenuupyemocts  QyHKIMHA,  CBA3D
HenpepelBHOCTH ¢ nuddepenuupyemoctbio. OOpaTHas
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byakums u ee auddepennmpopanue. Tadiauia OCHOBHBIX
npaBun U ¢opmyn muddepeniupoBanusd. [IpousBogHbie
BbICIIUX TopsAnkoB. [uddepennuman ¢yHKIuu, ero
PUMEHEHHE B TPUOIMKEHHBIX BHIYMCICHUSX.

H3

[Toapazaen 2.2. UccnenoBanue GyHKIIAN.

JloctaTouHble  TPU3HAKA  MOHOTOHHOCTH  (DYHKIIHH.
DKCTpeMyMbl (YHKIIHH, HEOOXOAMMOE U JOCTATOYHBIC
yCIIOBUSl. DKOHOMHUYECKHE MPUIIOKEHHUS. BBIMTyKIOCTh
KpHUBOM, TOYKH mepernba. HeoOxomumoe W J0CcTaTOYHBIC
yciIoBUsl.  ACUMNTOTBI  KPHUBOH. DKOHOMMUECKHE
MIPUJIOKEHHUS B TEOPUHU (DUPMBI.

OIIK-2

31

V3

H3

[Mogpaznen 3.1. HeonpeneneHnuelit HHTErpas.

Omnpenenenue nepBoodOpasHoii. Teopema 0 OECKOHEUHOM
MHOJKECTBE IEPBOOOPA3HBIX IS JNAaHHOW (DYHKIIHH.
[lonsiTe  HeomlpeneileHHOro  WHTerpaia.  Talnuia
OCHOBHBIX WHTErPaJIOB. OcHOBHbIE CBOMCTBA
HEOMpeAeIEHHOTO UHTErpaa. WuTerpupoBanue
METOJaMH  3aMEHbl TEPEMEHHOW W 10  YacCTsM.
PanmonansHble IpoOHM U UX UHTETPUPOBAHHE.

OIIK-2

31

v3

H3

[Tonpaznen 3.2. OnpeneneHHbl HHTErpal.

[ToHsiTHe onpeeeHHOro HHTerpaina, OCHOBHbIE CBOMCTBA.
Teopema o0 cpeaneM. Ilnomane  KpUBOJIMHEHHOU
Tpanenuu. IIpou3BoaHas oONpeneneHHOro MHTErpajga Io
IIEpEMEHHOMY BepxHemy npeneny. Popmyna HeroTona-
JleiitOHuna. BeiunciaeHne ompeaerIeHHOro  HMHTETpaia
METOJaMH  3aMEHbl TEePEMEHHOW W 10  YacCTsM.
HecobGcTBenHbIE WHTETpaJbl. [Tpunoxenus
OMPENICJICHHOTO  WHTErpaja: IUIomanb  (QUrypsl B
JIEKapTOBBIX KOOpAMHATaX, 00bEeM Tella BpalleHus, JJIMHA
JIYTH TJIOCKON KPUBOIA.

OIIK-2

31

v3

H3

IMonpaznen 4.1. Ompenenenue (GYHKIMH HECKOJIBKHUX
MIEPEMEHHBIX.

Obnacte ompeneneHus U Tpapuk GYHKIMU  JABYX
nepeMeHHbIX. JIMHMM M MOBEpXHOCTH ypoBHs. YacTHbIe
npou3BojHble U quddepennuansl. [loaHoe npupaiienue u
MOJIHBIN Auddepennnan, ero npumeHenue. [IponssogHas
CIIO)KHOW (DYHKIMHM, TPOMU3BOJHAS HESIBHO 3aJaHHOM
dbyHkuuu.  YpaBHEHHME  KacaTeIbHOM  IJIOCKOCTH K
nosepxHocTu. [IponsBonHas no HampasiaeHUto. ['pagueHT.
YacTHble TPOU3BOJIHBIE BHICIINX HOPSIKOB.

OIIK-2

31

v3

H3

IMompaznen  4.2.  DxcrpemyMmbl  QYHKIMM — JBYX
IIEPEMEHHBIX.

Omnpenenenue  3KkcTpeMyMma  (YHKIHMHM — HECKOJBKUX
MIEPEMEHHBIX. YCIIOBHBIE SKCTPEMYMbI; HauOolblliee U
HauMEHbIIES  3HAYCHHUS byHKIHIN Z= f(X, y)B

3aMKHYTOH OTrpaHMYeHHOH 00JacTu. OKOHOMHYECKUE
TIPHIIOKEHUS.

OIIK-2

31

v3

H3

[Monpaznen 5.1. luddepenunanbable ypaBHEHUS IEPBOTO
nopsika.
[Ipumepsl 3anmay, npuBoIAUMX K U depeHInaTbHbIM

OIIK-2

31
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ypaBHeHusM.  JludbdepenunansHoe  ypaBHEeHHs  1-T0 v3
mopsIKa: o0Iee W YacTHOE pelieHue (MHTerpan), 3amada
Komm, ¢opmynupoBka  Teopembl CYIIECTBOBAHUS H
CIMHCTBCHHOCTH PCIICHUS YpPaBHCHUSA y': f(X, y).

H3
Huddepenunansaple  ypaBHEeHHs 1-To  mopsaka ¢

Pa3IeNIOIUMUCS HepEeMEHHBIMH. Jluneitable
muddepeHMaIbHbBIe  ypaBHEHUs 1-ro  mopsaka U
ypaBHeHus: bepaym.

[Monpaznen 5.2. luddepeHumanbapie ypaBHEHHSI BTOPOTO 31
HOpsIIIKa.

Juddepenunansupie ypaBHEHUs 2-TO MOpsAIKa: odiee U
yacTHOe  pemieHue  (uHTerpam), 3amada  Komm,
(dhopMynupoBKa TECOPEMEI CYILICCTBOBAHUS u V3
enuHCTBeHHOCTH pemenus ypasuenns Y = T(X,y,V').

HuddepeHunanbuple  ypaBHEHUs — 2-ro  MOPSJIKA,
JIOITYCKaOIIne MIOHMKCHHE opsAKa. JInnennoie OIK-2
nuddepeHanbHble YpaBHEHUS 2-T0 MOPSIKA: CTPYKTypa H3
OOIIero pemieHuss OJHOPOJHOTO W  HEOAHOPOIHOTO
ypaBHeHMH. JIuHelHble oqHOpOoaHbIE TUddepeHIaTbHbIe
YpaBHEHUS 2-ro nopsijKa C HOCTOSIHHBIMU
kodppuurenTamu.  XapakTepUCTHUUYECKOE  ypaBHEHHE.
JIuneiinple nuddepeHnnanbubie ypaBHEHHS 2-TO MOPSIKA
C TIOCTOSHHBIMH KOI(PUIHEHTAMH U  CIEHUAIBHON
MPaBOM YaCTHIO.

[Tonpaznen 6.1. UucnoBbie psjbl. 31
Cxomumocts psanma. I[lpusnakm Jlamambepa u Komm. OIIK-2 Vy3
HuTerpanbHblil MPU3HAK CXOJUMOCTH. H3

[Mogpaznen 6.2. @yHKuMOHANBHBIE psabl. CTENEHHBIC 31
pAIBL

[ToTouyeunasi, paBHOMEpHasi U HOpPMajbHasi CXOAMMOCTH,
cBaA3b  Mexay  Humu.  IIpusHak  Beliepmrpacca v3
paBHOMepHOU cxoaumoctu. [Ipusnaku Adens u Hdupuxie. OIIK-2
HenpepriBHOCTS, Qg depeHIpyeMOoCTh U
UHTErpUPYEMOCTh  CyMMbl  (YHKIMOHAJIBHOTO  pAfa. H3
Crenennsle psagsl. Teopema Komm-Anamapa. Paguyc un
WHTEPBaJ CXOJUMOCTH CTETICHHOTO psna. Teopema AGens.

5.2.1. HIkaanl OLleHUBAHUA JOCTHKEHHUS KOMIIETEHIIUIA

Bun onenkn OrieHKHn

AxanemMmueckas
OIIEHKA T10 4-X HEYIOBJIETBOPUTENIHHO | YIOBIECTBOPUTEIHLHO |  XOPOIIO O1iu4yHo
OAJUILHOM ILIKAJIE

5.2.2. Kputepum olleHUBAHUS JOCTUKEHHS] KOMIIETEeHIIUI
Kpurepun oneHKH Ha 3K3aMeHe

Onenka, ypoBEeHb
TOCTHKEHUSI Onrcanne KpUTEpUeB
KOMIIETCHIIUH
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OTan4HO, BRICOKUH

OO6yuaromuiicst moka3aja MOJHBIE U TIIyOOKHE 3HAHHS MPOrPaMMHOTO
Marepuaia, JJOTUYHO U apryMEHTHPOBAHO OTBETHJI Ha BCE BOMPOCHI
HK3aMEHALIMOHHOr0 OmieTa, a TakXKe Ha JOIMOJIHUTEIbHBIE BOIPOCHI,
CIOCOOEH CaMOCTOSTENBHO PELIATh CJIOKHBIE 3a/1a4M TUCHUIUIMHbI

Xopouio, MpoJABUHYTHIN

OOyyaronuiicst TBEpIO0 3HAET MPOrPAMMHBIN MaTepua, rpaMOTHO €ro
W3JIaraeT, HEe JOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
JIOCTATOYHO MOJHO OTBETHUJI HA BOIPOCHI IK3aMEHAlMOHHOTO OHieTa U
JOTIOTHUTETIFHBIC  BOIPOCHI, CIHOCOOCH CaMOCTOSITENILHO —pEIIaTh
CTaHJapTHbBIC 33]]a4U JUCIUILTNHBI

OOyuatomuiicss TMOKa3al 3HAHWE TOJIBKO OCHOB IPOTPaMMHOIO
MaTepuaina, YCBOMJI €ro IOBEpXHOCTHO, HO HE JOIMYyCKal TIpyObIX

VY I0BIETBOPUTENBHO, | OMMOOK WM HETOYHOCTEH, TpeOyeT HaBOIAIIMX BOIPOCOB JUIA
MTOPOTOBBIH NPaBUIBHOTO OTBETA, HE OTBETHJ HA JOMOJIHUTEIBHBIC BOIPOCHI,
croco0eH pemiaTh CTaHJapTHBIC 3a7aydl JAUCHUILUIMHBI C TTOMOIIBIO
PeroIaBaTes
HeynosnerBopurenshno, | O0ydaromuiicst He 3HaeT OCHOB MPOTPaMMHOI'0 MaTepHaia, JOImycKaeT
KOMIICTCHIIHS HEe rpyObie OIMOKHU B OTBETE, HE CIIOCOOEH peliaTh CTaHIApTHBIE 3a]auu
OCBOCHA JVICIIATUTMHBI JJa)Ke C MTOMOIIBIO MTPETIo1aBaTels

Kpurepumn oneHKH TeCTOB

OneHka, ypoBeHb
NOCTHKEHUS
KOMIIETEHIINI

Onucanue Kkpurepuen

OTIUYHO, BRICOKHIA

ConepxaHue paBUIIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopouio,
IIPOJABUHYTBIN

ConepxaHue paBUIIbHBIX OTBETOB B TecTe HE MeHee 75%

Y 10BIETBOPUTEIIBHO,
MMOPOTOBBIN

Coz[epncaHHe IMPpaBUJIbHBIX OTBETOB B TCCTC HC MCHCC 50%

HeynosnersopurensHo,
KOMIIETCHIIMS HE
OCBOCHA

CO,Z[Cp)KaHI/Ie IMPaBUJIBHBIX OTBCTOB B TECTEC MCHCC 50%

Kpurepun onieHKHM yCTHOr0 onpoca

Onenka, ypoBeHb
TOCTHIKEHUS
KOMIIETCHIINH

OnucaHue KpUTepHeB

3auTeHO, BEICOKUU

OO6yuaromuiicst JEMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepHalia, YeTKO
BBIp2XKAET CBOI TOUY 3pEHHUs [0 paccMaTpUBaEMOMY BOIIPOCY,
IIPUBOJA COOTBETCTBYIOIINE IIPUMEPBI

3aureHo,
IIPOJABUHYTHIN

OO0yuaromuiicsi AEMOHCTPUPYET YBEPEHHOE 3HAHWE Marepuaia, HO
JIOTYCKaeT OTAeNbHbIC MMOTPEIIHOCTH B OTBETE

3auTeHO, TOPOTOBBIN

OOyyJaromuiicss JEMOHCTPHUPYET CYIIECTBEHHBIE MPOOEThl B 3HAHUSX
Marepuania, T0myCcKaeT OmuOKH B OTBETaxX

He 3auteno,
KOMIIETEHIIUS HE
OCBO€EHA

OOyuaromuiicsi JEMOHCTPUPYET HE3HAHHWE MaTepHayia, IOMyCKaeT
rpyOsble oMOKH B OTBETaX

KpuTepun oneHKH penieHus 3a1a4

Onenka, ypoBeHb
JOCTHOKEHUS

Onucanue KpUTepHeB
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KOMIETEHINI

OOyuaronuiicss yBEpeHHO 3HAET METOJIUKY U aJTOPUTM DPELICHHUs

3a4TeHO, BEICOKHI
3a/1auu, HE JIOMYCKaeT OMIMOOK MPHU €€ BHITIOJIHCHUH.

3auTeHo, OOyuvaromuiics B 1LI€JIOM 3HA€T METOAUKY W QITOPUTM pELICHUS
IIPOJBUHYTHII 3aJauu, He JI0MYCKaeT rpyObIX OMIMOOK MPH €€ BHITOJIHEHHH.

OOyuaronuiicss B IIeIOM 3HAaeT METOJUKY W QJITOPUTM pPEUICHHUS
3auTeHo, MOPOroBbIi | 3a/lauu, AONYCKAaeT OUIMOOK IpU €€ BBIIOJHEHHWH, HO CIOCOOCH
HCIPABUTh UX MPU NOMOIIY IIPENOAaBaTels.

He 3aureno, OOyyaromuiics He 3HAeT METOAMKY M aJIrOpUTM pElICHUs 3ajayu,
KOMIIETEHIIUS HE JOMyCKaeT TpyOble OIMMOKM NpU €€ BBINOJHEHHH, HE CIIOCOOCH
OCBO€HA WCIIPABUTh UX IPU MOMOIIU NPENOIABATEIS.

Kpurepuii pemieHusi KOHTPOJIbHOM padoThI
5.3. MaTepuaJbl 1Jisl OLEHKH JTOCTHKEHUSI KOMIIETEeH Ui

5.3.1.1. Bonpocsl K 3K3aMeHy

Ne Conep:xkanue Komnerennust | UK
1. | Bo3pacranue u yObiBaHME QYHKIIMH. OIIK-2 31
Vy3
2. | MuauMymM © MakcuMyM QYHKIUH (HEOOXomuMoe | OIIK-2 31
JIOCTaTOYHBIE YCIIOBHUS CYIIECTBOBAHUS HKCTPEMYMA). v3
3. | BeimykiocTs 1 BOrHyTOCTh KpHBO. Touku neperuba. OIIK-2 31
y3
4, OO6muit TaH uccneAoBaHus (GYHKIOUH € IIENbIO OIIK-2 31
MOCTpOeHUs rpaduka. Vv3
5. | IlepooOpa3nasi, ompezeneHue, TeopeMa O CTPYKType OIIK-2 31
epBOOOpa3HbIX.
6. | CBoiicTBa  HEONpENENCHHBIX  WHTErpajoB. Tabmuma OIIK-2 31
OCHOBHBIX HHTETPAJIOB.
7. | HTerpupoBaHre METOJOM 3aMEHbl II€PEeMEHHOW WU OIIK-2 31
CHoco0OM MOJCTAHOBKHU. v3
8. | UHterpupoBanre 1Mo 4YacTAM B  HEONPEACICHHOM OIIK-2 31
UHTErpae. v3
9. | UnterpupoBanue (QyHKIUH, coAepKaluX KBaJpPATHBIHI OIIK-2 31
Tpex4seH Buaa: | M V3
ax” +bx+c
10. | MHTEeTpHpOBaHNE MPABMIIBHBIX PAIIMOHAIBHBIX IPOOECH. OIIK-2 31
VY3
11. | Pa3noxkeHue panMoHAIBHONM JApoOM Ha MpocTeHime. OIIK-2 31
Merton HeomnpeaeneHHbIX KOAPPHUIIUEHTOB. V3
12. | MHTETpaIBl OT UPPAIMOHATBHBIX ()YHKITHIA. OIlIK-2 31
y3
13. | UHTeTpHpoBaHue HEKOTOPBIX KJIaCCOB OIlIK-2 31
TPUTOHOMETPUUYECKUX (YHKLIUH. v3
14. | Onpenenennplid  uHTerpan.  HiokHsAs W BepxHAA OIIK-2 31
WHTErPAJIbHBIE CYMMBI, UX CBOMCTBA. V3
15. | Ompenenenue U T€OMETPUUYECKHI CMBICT OIpPEIeNIEHHOTO OIIK-2 31
UHTETpaa.
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16. | CpoiicTBa ompeneneHHOro nHTErpana, popmyna HeroToHa- OIIK-2 31
JleitOHuma.
17. | [IpunokeHus OMNpPENEIeHHOTO HWHTerpaisa (BbIYHCICHUE OIIK-2 31
ionau, padboTbl, 00bEMOB TEJ BPALLEHUS). V3
18. | 3ameHa miepeMEHHOW B  OMNPEICICHHOM HWHTErpae. OIIK-2 31
HuTerpupoBanue 1o 4acTsM B OIPEACICHHOM UHTETpae. v3
19. | HecoOGcTBeHHBIC MHTETpasIbl. TeopeMbl 0 HECOOCTBEHHBIX OIIK-2 31
WHTErpajax. v3
20. | Ilonstue nmuddepeHMaNbHOTO YpaBHEHUS, OCHOBHBIC OIIK-2
ONPEACIICHUS. 31
21. | Teopema CyIIECTBOBAaHUS M €IUHCTBEHHOCTH peEIICHUS OIIK-2 31
mud. ypaBHeHHs. 1-To mopsaka. 3agaya Komm.
22. | InddepeHnuanbable  ypaBHEHHS IEPBOrO0 IOpsaKa C OIIK-2 31
Pa3ACISIIOIUMUCS IEPEMEHHBIMU. V3
23. | Onnopomuble  auddepeHnHanbHbBIE  ypaBHEHUS  1-TO OIIK-2 31
nopsiKa. V3
24. | Jluneitnble nuddepeHnuanbabie ypaBHeHus 1-ro mopsaka. OIIK-2 31
y3
25. | duddepenunansubple ypaBHEHUS 2-TO MOPsIKA, OCHOBHBIE OIIK-2 31
noHsTus. 3anayva Komm. v3
26. | UaTterpupyemsbie Turbl auddepeHnnaibHbIX ypaBHEHUN 2- OIIK-2 31
ro MopsiiKa. V3
27. | Inddepenunansuple  ypaBHEHUS 2-TO  TOpsAOKa C OIIK-2 31
NOCTOSTHHBIMU K03 purimenramu. V3
28. | XapakTepuCTHYECKOE ypaBHEHHE. OIIK-2 31
y3
29. | Heomnopoausie auddepeHunanbHble ypaBHEHUS 2-TO OIIK-2 31
HOpsi/IKa C MOCTOSTHHBIME Kod(dunuentamu. Haxoxnenne
YACTHOTO PELICHUS AJIs Pa3NYHbIX CTAaHAAPTHBIX MPABBIX y3
yacTen.
30. | IlonsTHEe QYHKIMM HECKOJBKHX MEPEMEHHBIX, €€ 00JIacTH OIIK-2 31
omnpeneneHus, rpaduka.
31. | YactHble IIPOU3BOIHBIE ¢byHKIMK HECKOJIBKUX OIIK-2 31
MEPEMEHHBIX. y3
32. | OkcTpeMyM (QYHKIMU ABYX HE3aBUCHMBIX EPEMEHHBIX. OIIK-2 31
Vy3
33. | UucnoBble psijibl, OCHOBHBIE OIIPEICIICHUS. OIIK-2 31
Vy3
34. |llpu3Haku CpaBHEHMsS PSJIOB C  HOJOXKHUTEIbHBIMU OIIK-2 31
wieHaMu, npu3Haku JlanamOepa u Komm. V3
35. | Paznoxxenue anemMeHTapHBIX QyHKIMA B psix MakiiopeHa. OIIK-2 31
y3
36. | Cremennsbie psasl. Psaasl Teimopa u MakiiopeHa. OIlK-2 31
y3
37. | Paznoxxenue ameMeHTapHBIX QYHKINN B psii MakiiopeHa. OIIK-2 31
y3
38. | MHTerpupoBaHHe C IOMOIIbIO CTENIEHHBIX PS/IOB. OIIK-2 31

y3




5.3.1.2. 3agaum K IK3aMeHy
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Ne Conep:kanue Komnerenunus HNIAK
X% —2x/x +1 OINK-2 H3
1. —dXx
Haiitn HeonpeneeHHbIi HHTErpall X
2. . . Ixe_xz dX OHK'2 H3
Haiitu HeonpeeneHHblil HHTErpa
3 . . J-XZ In xdx OIIK-2 H3
" | Haiitu HeonpeiesieHHbII HHTErpaj
4. . . ICOSZ xdx OIIK-2 H3
Haiitu HeonpeneneHHbIi HHTErpa
x® —2x? +x-3 OIIK-2 H3
S.
Haiitu HeonpeneIeHHbINA HHTETrpal X* —2x~3
2 OIIK-2 H3
2 I
BrluncnuTs onpeneneHHslid HHTErpa -1 X+2
#[2 ) OIIK-2 H3
7. J.cosxln(sm x)dx
BBIMMCINTB ONpe e eHHbIA nHTerpan “/°
Haiitn IIJIOIIAb KPHUBOJIMHEHHON Tpaneuuu, OIIK-2 H3
8. or y x=1x=4;,xy=4
PaHUYECHHOH TaHHBIMM JIMHUSMU
2 dx OIIK-2 H3
% I X\/—
Bbruuciuth HeCOOCTBEHHBIM HHTErpan 1
OIIK-2 H3
10, f \/—
Bbruucinuth HecOOCTBEHHBIN HHTErpan ° 4-X
Haiitu ob1ee peeHue (oOmmit MHTETpa) OIIK-2 H3
11. | ntuddepeHanTbHOro YPaBHEHHUS
X(y=Ddx—(x+1)ydy=0
12. | Haitu oO1ee perieHne (oOrmmit MHTErpan) OIIK-2 H3
mddeperumansaoro ypapuerus Y Y = X
13. | Haitu oO1ee perieHne (oOrmmit MHTErpan) OIIK-2 H3
mbdeperumanbroro ypapaerus J Y —2y=0
14. | HaliTu yacTHOe pelleHue, YIOBJIETBOPSIONIEE JaHHBIM OIIK-2 H3
1 _ 2 _
HavaJIbHBIM YCIIOBUSAM y=y=xy ) y(0)=0
15. | HaliTu yacTHOe pelleHue, YyIOBJIETBOPSIOIIEE JAaHHBIM OIIK-2 H3
HAYaJIbHBIM YCIIOBHSAM y*+4y =sinx , y(0)=0,y'(0) =1
16. | Pemmts cucremy nuddepeHIaabHbpIX ypaBHeHUN OIIK-2 H3
X'=X+2y
y'=2x-y
17. | Ang xaxaoro psjaa BBINHCATH TIEPBBIE S5  UIEHOB OIIK-2 H3

pasnoxenns. Halitu npenen obmero uiena paaa ap .
L n+l1
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18. | UccnemoBaTh psii Ha CXOAUMOCTH, TMPUMEHSS MPU3HAKU OIIK-2 H3
CpaBHEHMs. YKa3zaThb OOLIMA wWieH psaa, ¢ KOTOPBIM
CpPaBHMBAETCS JaHHBIN PS/I.
X n+5
n=1 n2 -2
19. | UccnenoBaTh psasl HA CXOAMMOCTH, MPUMEHSST MPU3HAKH OIIK-2 H3
Hanambepa u Komu.
o ol
2 —2}
n=1n
20. | HUccrnemoBarh  psiipl  Ha  CXOAMMOCTb,  IPUMEHSA OIIK-2 H3
WHTErPAJIbHBIN IIPU3HAK.
© 1
Y ——;
n=2n+/Inn
21. | UccnenoBaTh psiibl HA CXOOUMOCTh. B ciywae ecnu psifg OIIK-2 H3
CXOJHUTCS, IIOKa3aTh, SBJIMETCS JHU JTa CXOIUMOCTH
YCIIOBHOM MU a0COJIFOTHOM.
00
n+ln+1
> (-1) T —
n=1 n
22. | Haiitu 0o61acTh CXOAUMOCTH pALA. OIIK-2 H3
n=1 n!
23. | Ilonp3ysch COOTBETCTBYIOIIUMH  pSAJaMH, BBIYHCIUTH OIIK-2 H3
3HAUEHUs YKa3aHHBIX (QYHKIUH.
sin1° ¢ Tounocrsio 0.0001
24. | BoluncnuTh OMpeNeNeHHbI HHTETpal ¢ TOYHOCTHIO JI0 OIIK-2 H3

0.001, pa3noxuB MOABIHTETPAIbHYIO (YHKIHUIO B PO U
3aTeM NMPOUHTETPUPOBAB €r0 MOUJICHHO.

1 2
[ cos—dx.
0 2

5.3.1.3. Bonpocs! k 3a4eTy ¢ OLleHKOii

«He npexycMoTpeHbI»

5.3.1.4. Bonipocsl K 3a4ery

«He npexycMOTpeHBI»

5.3.1.5. Ilepeuenb TeM KYPCOBBIX IPOEKTOB (padoT)
«He npenycMoTpeHbI»

5.3.1.6. Bonipochl K 3ammTe KypcoBOro npoexra (padorsr)
«He npexycMOTpeHBI»
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5.3.2. OueHo4YHbIe MATEPHUAJBI TEKYIIEr0 KOHTPOJIS
5.3.2.1. Bonpocsl TeCcTOB

Conep:xanue Komnerennus | UK

Yucno 2,1 npuHajIeKuT MHOKECTBY ... OIIK-2 31
B={b|beZz, —2<b<3};
A={alaeN, 1<a<10},
C={c|ceR, —3<c<26};
D={d|deQ, d<2}.

3HavyeHue noiHoro nuddepeHuana GyHKIUN Z = y/x TpU OIIK-2 v3
x=2; y=1; dx=0,1; dy=0,2 paBHo...
0,5;

0,05;

0,75;

0,075.

Haubonpiiee n HaumeHblliee 3Ha4eHUE (PyHKLINUN OIIK-2 v3
1 N 1
1+x* 1+y°

7= Ha Kpyre paanycom lc LHCHTPOM B HaA4YaJIC
KOOpJWHAT PaBHBEI. ..

4 4/3;

3; 3/4;

2; 4/3;

1:2.

dy OIIK-2 v3

2 2
Ipoussonnas 9X u3 ypapuenns X TY ~ 4x+6y—g

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

S5X-y.

®ynxius y = x* — 2x% + 5 na unTepnane (-1, 1): OIIK-2 31

HMECT MAaKCUMYM V3
HMECT MUHUMYM

Oyukuus y = x4 — 2X2 + 5 uwa unrepsaie (-2, 0): OIIK-2 31

HMEECT MUHUMYM V3
HMECT MAKCUMYM

Juddepennmanbaoe ypaBuenue (Sin X + cos t) dt + t cos x OIIK-2 Y3
dx= 0 sBseTcs:

YpaBHEHUEM C MOJIHBIM AU epeHInaIom
YpaBHEHHEM C pa3AesaoUMu K03 umeHTaMu
ypaBHEHHE BTOPOTO TOPSIJIKA

®ynkima y = x* — 2x2+ 5 Ha unrepsane (0, -2] OIIK-2 31
UMeeT MUHIMYM V3
UMeeT MaKCUMYM

OoacTeio onpeneneHus GyHkiwu Z = In (Xy) sBisiercst OIlIK-2 31
MHOECTBO:

{ (x, y): xy > 0}

;1)

[lepemenHas BeauurHA y €CTh QYHKIUS IEpEMEHHOM OIlIK-2 31

BCJIIMYHHEI X, €CJIH ...
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- K&KJIOMY 3HAYEHHIO X TI0 HEKOTOPOMY MPaBUITY
MOCTaBJICHO B COOTBETCTBHE €IMHCTBEHHOE 3HAUCHUE Y

11.

N-if YaCTUYHOW CYMMOM psijia Ha3bIBACTCS:
-CyMMa IEPBHIX N WICHOB psija

OIIK-2

31

12.

Juddepennmansaoe ypaBuenue (1+ t) tg x dt — xtdx =0
SIBJISIETCSL:
- YPaBHEHHUEM C Pa3JICIAIOIIUMUCS IEPEMEHHBIMH

OIIK-2

31

13.

Oo6unacTs onpenencHus GyHKIHHA Y = 2-X €CTh:
- BCSl YMCJIOBAs OCh, T.€. HHTEPBAI (-00;+00)

OIIK-2

31

14.

Ecnu { an } — GeckoHe4HO Maiast oCIe0BaTEIbHOCTD 1
{an }*{an } mocimemoBaTeILHOCTH
0OECKOHEYHO MaJasl

OIIK-2

31

15.

HeoOxonumoe ycioBue CXOAUMOCTH psiZia COCTOUT B TOM,
470 ...
-1pezies1 OOIIETo WiIeHa Psijia PaBeH HYIIIO

OIIK-2

31

16.

Oynknus f(X) Ha3pIBa€TCS YETHOH, €CIIH ...
- f (- x) = f (x) pu Bcex X U3 00JIaCTH ONPEICIICHHS

byHKIIMN

OIIK-2

31

17.

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

OIIK-2

v3

18.

Bo Bcex Toukax HekoToporo uHtepBaina f' (x) > 0. Torama f
(X) HA ATOM HHTEpBaJIE
- BO3pacTaer

OIIK-2

31

19.

Ha unrepBane [a, b] HempepbiBHas (yukuus f (X) umeer
€IMHCTBEHHYIO TOYKY MaKCUMyMa ¢, a < ¢ < b, 1 HE UMEET
JIpYTHX TOUYeK SKcTpemyMa. Ee HauMeHblee 3HaueHue Ha [a,
b] Oyner:
- 6o f (a), mu6o f (b)

OIIK-2

31

20.

CranuoHapasiMu Toukamu Qynkimn f (x, y) = x3 + In3y -
3XIn y sBASAIOTCS:
-(0; Du(l;e)

OIIK-2

v3

21.

Eciu { an } — OeckoHEUHO Majas Mocie0BaTeIbHOCT U {
bn} OeckoHeuHo warnas moOCIEAOBATEIBHOCTh {an*bn }
MIOCJIE/IOBATEIEHOCTD
- OECKOHEUHO Majas

OIIK-2

31

22.

ITocaenoBaTeIbHOCTh MOKET UMETh
- TOJIbKO OOWH MPEACII

OIIK-2

31

23.

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

OIIK-2

v3

24,

O6unactp 3HaueHuit pyHkuuu y = f (x) ects:
- MHOKECTBO BCEX 3HaU€HUI, TPUHUMAEMBbIX BEJIMYMHON Y

OIIK-2

31

25.

[TocnenoBarenbHOCTS , ipu 1/2 g 1/2 < 1 aBnsercs:
- OECKOHEYHO MaJIoi

OIIK-2

v3

26.

JuddepennumansHoe ypaHenue (tx? + sin t) dt + (t2 x +
cosx) dx= 0 sBnsiercs:
- YpaBHEHHEM C MOJIHBIM AU PepeHnaiom

OIlIK-2

31

27.

[Tonnoe npupamenue pyukimn z = f (X, y) B Touke Po (X0,
y0) paBHO:
- f (X0 + DX, Yo + Dy) — f (o, Yo)

OIIK-2

31

28.

Ecim ipenien o0mero wieHa psijia He paBeH HYIIO, TO PSII:
1. Pacxoaured;

OIIK-2

31
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2. Cxomurcs;
3. 3HaKouepeayoIuics;
4. 'apMOHUYECKHIA.

29. | Y =cos x. Torja npousBoanas y=° (x) paBHa: OIIK-2 v3
- sin X

30. | Bo Bcex Toukax Hekoroporo uHTepBana f' (x) < 0. Torma f OIIK-2 31
(X) HA ATOM HHTEpBaJE
- HE BO3pacTaeT

31. | O6nactp  3HaveHut  QyHkmuum 'y =  [X|  ecTh: OIIK-2 31
- uarepsai (0, +oo)

32. | Mexay TOYykaMH Ha YHUCIOBOM OCH U JICUCTBUTEIHHBIMU OIIK-2 31
qHUCIaMU YCTaHOBJICHO COOTBETCTBHUE
- B3aMHO OJIHO3HAYHOE

33. | Beipaxenue dz = (y + 2x + 3y?) dx + (X + 6xy) dy ssnsercs: OIIK-2 31
- MOJIHBIM U epeHIaIoMm

34. | IIpousBogHOM PyHKIMU y =X* OyneT: OIIK-2 v3
-x*(Inx +1)

35. | Iuddepenuunansroe ypapaenue Xt dx + (x> + 3) costdt =0 OIIK-2 31
SIBIISICTCSL:
- YPaBHEHHEM C Pa3/ICISIIOIIUMUCS TEPEeMEHHBIMU

36. | Ha wunrepBane [a, b] wenpepeBHas ¢ynkmus f (x) OIIK-2 31
Bo3pactaer. Torma ee HauOoJblllee 3HAYCHUE OYIeT:
-T(b)

37. | UucnoBass ocb — 3TO TMpsMas, Ha KOTOPOWM OIIK-2 31
- BBIOpAaHO HAyYalO OTCYETA, YCTAHOBJICHBI HAIPABICHHE U
€/IMHUIIA U3MEPCHUS JUTHHBI

38. | @ynkumss f (X) Ha3bpIBaeTCA  HEYETHOW, €CIH OIIK-2 31
-f (- X) = — f (X) mpu Bcex X u3 00JACTH ONpPEAEIECHUS
byHKIUN

39. _ (o OIIK-2 v3
[MpousBoaHas GpyHKIUK J(x)=Tcos(vx-9) paBHa

40. 9x +5 OIIK-2 v3

J(x)=

ITpousBoanas GpyHKIUK X —10 papna

41. Jns dyHknmum y=x25_4 TOYKa Xo =2 SIBJISETCS: OIIK-2 y3
1. Toukol HENPEPHIBHOCTH;
2. Touko# yCTpaHUMOTO pa3phIBa;
3. Toukoii pa3pbIBa IepBOro poja (Ckauka);
4. Touko# pa3psiBa BTOPOTo pojia (0ECKOHEUHOTO).

42. _ g6x OIIK-2 v3
[TpousBoHas GpyHKIIMH f (x) =2 paBHa
a 3" 6. 6x557 5 5% Ins r 5%61n5

43. _ A2 - OIlIK-2 v3
I'panuent pynxiyn f =dx" + Y= 9 paBeH
a. (Bx, =z, )
6. (8x. v. 2)
B. S8x+9yv+9z
r 8x12+9

44, e’ f OIIK-2 Vv3

)|

Cmenrannas npousBojaHas V< s
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. 2
AR f=smx—-6x"y pasia

a 0 6. —12x g, COsx—1Zxy r, Cosx

45.

Haiiti nmpoun3Boanyio dyHkmun y = 2°° 49

— Y =29 n2*4sin 4x;

— Y =2 n2*4sin 4x;
— Y =2 n2*sin4x;

— Y =2 n2*4cos4x.

OIIK-2

31

46.

ITycth p — 1ieHa (B ThIC. Py0.), a  — 00BbeM mpogax (B ThIC.
mt.). Cpenu creAyromux 3aBUCUMOCTEH HAWTHU JIMHEUHYIO
yOBIBArOIIYIO QYHKIIHIO CTIpOCa.

— 0 =18-5p;

— g=-7-10p;

- g=p’- 3p;

- p=y/q + 16.

OIIK-2

31

47.

OyHKIMS TOJMHBIX 3aTpaT B 3aBHCUMOCTH OT 0OOBbeMa
BBIITYCKAEMOI MTPOAYKIIMHU 33/1aHa COOTHOIIICHUEM

y = x3 -3x? +40, Torma, (yHKIHS CpeIHHX 3aTpar
BBITJISIAT. ..

10
— L=x2 _3x 45
x x

- y' =3x% —éx;
- yx = x* —3x3 + 40x;

OIIK-2

v3

48.

. —-_17
'paguent QyHKIUH J=2x+yz-12 paBeH

a. (4x, =, v)
6 (4x, v, 2)
B dx+12v+12-

/ — -
- dxyz+12

OIIK-2

31

v3

49.

OO6umm pemeHreM auddepeHInaIbLHOro

vy =173"+60y =0

ypaBHEHHUS
a Cie +C e

6. Cie " +Cysin(12x)

g Creos(5x)+C, sin(12x)

r e+ e

SABIIACTCA

OIIK-2

31

v3

50.

4

[(6x+¢e")dx
OnpeneneHHblii HHTErpal —+ paBeH
a. 0 6.¢ ¢ p. 6+¢ r. 2¢°

OIlIK-2

y3

51.

Kakoe BbICKa3bIBaHHE HEBEPHO OTHOCHUTEIBHO KacaTeIbHOM
K rpaduky GyHKIMU?

1. KacarenbHast kacaercs rpaduka QyHKIIMHN B OJHON TOUYKE.
2. HanpaBiieHue KacaTeJIbHOM COBIAJAET C HAIIPABJICHUEM

OIlIK-2

y3
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HOpMaJTl

3. 3HaueHue NPOU3BOAHOIN B TOUKE PABHO YIVIOBOMY

ko3 uImeHTy KkacaTebHOU K Tpaduky QyHKIUN

4. Yepes TOUKY KacaHHUsI HE MOTYT IPOXOAUTH HECKOJIBKO
KacaTeJIbHbBIX O] PA3HBIMHU YTIIAMH.

52. 2 3dx OIIK-2 v3
[
Heco6crennsiii naterpan X pasen
a. 1 6.2 80 13
53. 5 . OIIK-2 v3
[ 2xe’ dx
OmnpeeneHHbIM HHTErpal —> paBeH
a0 g2 g4 2
o4, 121 OIIK-2 V3
[ dx
Hecob6cTBenHnbIi nHTErpas 024/x pasen 1
a.* 6.0 B. 21
55. | [IpumepoM HEOTpaHUUEHHOM MOCIIEI0BATEILHOCTH SIBJISCTCS OIIK-2 31
MOCIe0BATEIHHOCTh
-1 2=172—
a ~L2-L2-L.. 6. L1.LL..
g Siilsin2.sm3.sind... . 12.13.14..
56. | [IpumepoM CXOIAIICHCS IOCIIEIOBATEILHOCTH  SIBIISCTCS OIIK-2 31
MOCJIEIOBATEIbHOCTh
o . — — 2
q 2.4.6.8.10.... 6. L-LL-L.. g 0.10.2.0.3...
111
L——.—..
r. 234
57. | [lpumepoM OrpaHWYEHHOMN MOCIEAOBATEIIBHOCTH SIBIISETCA OIIK-2 31
MOCJIEI0BATEIbHOCTh
2 / 2 /
a. 1.2.3.4.... 6. cosl.cos2.cos3.cos4....
) =1 =2 -3 —¢
g 0.10.2.0.3.. . —1-2-3.-4..
58. | [IpumepoM  OECKOHEYHO MaJOW  TIOCJIEIOBATEIIHBHOCTH OIIK-2 31
ABJISIETCS IOCTIEA0OBATENIBHOCTD
2 / 2 — — —_
a L2.3.4.5.. 6. 3-2.1L0.-L... g L-LL-L..
111
L—.—.—..
r. 234
59. | [Nouemy nuddepenuman GyHKIUH MOXKHO HCIOJIB30BaTh B OIIK-2 31
MPUOJIMKEHHBIX BBIYUCICHUSX ?
1. Auddepennnan Bceraa CTpeMHUTCS K HYIIO;
2. Paznuunsie popmer 3anucu auddepeHnnana o3HavaroT
OJIHO U TOXE;
3. Huddepennman obiagaeT CBONCTBAMH, aHATOTHMYHBIMHU
CBOMCTBaM IPOU3BOJHOM;
4. Yem MeHbIIE MNPUPALICHUE HE3aBUCUMOM IEPEMEHHOM,
TeM OOJBIIYIO JONI0 MpHUpAIICHHUs (YHKIMH COCTABISET
nuddepeHmman.
60. | IlpumepoM OrpaHUYEHHOW IOCIIEAOBATEILHOCTH SIBISETCS OIIK-2 31

IIOCJICA0BAaTCIBbHOCTD
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2.4.6.8.10.... 6. 2 2:2,72,... 0,1,0.2,0.3....

a B

r. ~L=2-3.4..

61.

Oynkuus Yy = X° —9x® + 24X —18 na orpeske [3;5]
UMEeT:

— Touky min;

— Touky max;

— Touky pa3psiBa 1 pona;

— Touky pa3pbiBa BTOPOTo poja.

OIIK-2

31

62.

[Ipumepom OeckoHEYHO OOJBIION IMOCIEIOBATEILHOCTH
SIBJISICTCS TTOCIIEI0BATEIILHOCTD
g 0.3.0.4.0.5.0.... 6. L.—L1-L.. -1.-2-3.-4...

S
34

b | =

TI.

OIIK-2

31

63.

3Hakouepenyromuiics psan i (1) "

n=1

S

1. AOCOIIOTHO CXOIUTCH;
2. YCI0BHO CXOOMTCH,

3. AOGCOJIOTHO PacXOUTCS;
4. YCIIOBHO paCXOIUTCS.

OIIK-2

31

64.

. x?-2x-3
lim—

Ilpenen pasen x* -1
12 1

a. T 6.1 . 32 r.

OIIK-2

v3

65.

lim

X—x

[ x+9 ]T
penen x paBeH

a. l 6. € B. 2 r. 0

OIIK-2

v3

66.

I x

lim xe™”
IIpenen “—== paBeH
a. ’ 6. .U r. =7

OIIK-2

v3

67.

Ecnu npenen oO1iero 4ieHa psijia He paBeH HYJIIO, TO PsiJI
- pacxouTCs

OIIK-2

31

68.

OHpe,I[eJ'II/ITe MMpaBUJIBHOC COOTBECTCTBUC, O6H_II/IM peHICHUCM
b hepeHIMaTBbHOTO YpaBHEHUS

1.y"-3y'-4y=0;

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

3. V"+9y=0; sBustercs:

A: y(x)=e?(C,+C,x);

B: y(x)=Ce™*+C,e*;

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

I': y(x) =C, cos3x—C,sin 3x.

OIIK-2

v3

69.

z = x*+ 3y?- 6x +5y. DKCTpeMyMOM O5TOi (GyHKIHH
Oyzer....

OIlIK-2

y3

70.

[Ipenen nocrosinHo# BennunHbl C paBeH......

OIIK-2

31

71.

Pesynbrar wyactHoro auddepeHuupoBanus — QyHKUHU

OIIK-2

31
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HECKOJIbKUX IEPEMEHHBIX HE 3aBUCUT OT--------- ,eCIT BCe
MIPOU3BOIHBIC, BXOSIINE B BEIYHUCICHUS HETIPEPHIBHBI

- UatepBana pyHkmumy,

- [Nopsiaka muddepennpoBanus;

- Tuna npoun3BoaHOM.

72.

Z=2%*— Xy +3y® —2x—11y + 5. CranuonapHoii
TOYKOM 3TON (QyHKIIMH OyAeT. ...

- (-1;2);

- (1-2);

- (-1;-2);

- (1;2).

OIIK-2

31

73.

O6mee pemenue JIY comepxut

- OJHYy WIH HECKOJIBKO MPOU3BOJIHBIX KOHCTAHT

- HaGop KpHBBIX NPOXOIAIIMX UYepe3 3apaHee 3aJaHHYIO
TOYKY

- JleiicTBUTENBbHYIO KOHCTAHTY

OIIK-2

31

74.

Ecmu nBe muddepennmpyembie GyHKIMHA OTIMYAIOTCS Ha
HOCTOSTHHOE CJIaraeMoe, TO

- UX MIPOU3BOIHBIC PABHEI

- UX TPOU3BOJHBIC PA3IMYAIOTCS Ha PAa3HOCTHb ITOCTOSTHHBIX
cllaraeMbIX

-cllelyeT TPUMEHHTh mpaBwio  auddepeHmpoBaHus
CJIO)KHOM (DyHKITHH

OIIK-2

31

75.

[Touemy muddepenuan GyHKIUH MOXKHO HCIOIB30BaTh B

MPUOJIMKEHHBIX BBIYUCICHUSX ?

— nuddepeniman Bcernaa SBIsSETCS LEIbIM YUCIIOM,

— pasnuunble Qopmbl 3anucu AuddepeHnrana 03HayaT
OJIHO U TOXE;

— muddennuan obmagaeT CBOHCTBAMH, aHAJIOTUYHBIMU
CBOICTBaM MPOU3BOTHOM;

— YeM MEHbIe NpUpalleHne HE3aBUCHMOW IEepPEeMEHHOMH,
TeM OOJIBIIYIO JOJIO MPUPANICHUS (QYHKIIUH COCTaBIISCT
JuddepeHnman

OIIK-2

31

76.

Huddepenunpyemas QyHKIHS MOXKET UMETh SKCTPEMYM B
TeX TOYKax, I1e

- IPOU3BO/IHAS HE CYILIECTBYET;

- IPOU3BO/IHAS PABHA HYJIIO;

- IPOU3BO/IHAS PaBHA HYJIIO UJIU HE CYILIECTBYET;

- IPOU3BO/IHASI MEHBIIIE HYJIS.

OIIK-2

31

77.

Ecin mnpenen OTHOIIEHMS] MPOU3BOJHBIX MPECTAaBIISIET
co00i1 HeonpeIeNTEHHOCTh, TO MOXKHO

- IpUMeHUTH npu3Hak Komy;

- IpUMEHUTH Npu3HaK [amambepa;

- IpUMeHUTH popmyiy JleiOnua,

- IPUMEHUTH ITpaBuiIo JlonuTas.

OIIK-2

31

78.

Yro u3 HIKE HpI/IBe)IéHHOl"O HE ABJIACTCA BUIOM aCUMIITOT:
- BCPTUKAJIBHBIC,

- TOPU30HTAJILHEIC,

- KacaTeJbHBIE,

- HAKJIOHHBIC.

OIlIK-2

31

79.

Kakoe BrICKa3bIBaHHE HCBCPHO OTHOCUTCJIILHO KacaTeJIbHOM

OIIK-2

31
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K rpaduky QyHKIIIH?

- KacaTenbHas kacaetcs rpaduka GyHKIIMH B OJTHON TOUKE;

- HampaBJICHHE KacaTeJIbHOW COBIAJAET C HaIlpaBICHUEM
HOpMaJH;

- 3Ha4YeHHE MPOM3BOJAHOW B TOYKE PABHO YIJIIOBOMY
K03 pHLIMEHTY KacaTelnbHOH K rpaduKy GyHKINY,

- 4epe3 TOYKy KacaHWs HE MOTYT HPOXOIUTH HECKOJIBKO
KacaTeJbHBIX O] PA3HBIMHU YTJIAMH.

80.

Ecnu Bo Bcex TOUkax HEKOTOPOro MHTEpBaJia Sy =0 , TO
HEBEPHO:

- KpYBas BBIYKJIa B ’TOM HHTEpBAJe,

- rpaduK HAXOMUTCS HUXKE JTFOO0N KacaTeIbHOM;

- pyHKIIMA UMeeT MUHUMYM (ITPaBUJIBLHO);

- UCCJIE0BAHBI 3HAKU BTOPOM MPOU3BOJHON CJIEBA U CIIPaBa
OT KaXJ101 BO3MOKHON TOUYKH.

OIIK-2

31

81.

Yemy paBHa (Sing x:l'

OIIK-2

v3

82.

O6muM pemrenneM mudGHEepeHINATBFHOTO YpaBHEHUS N-TO
MOPsIKA HA3BIBACTCS

- pemieHue, B KOTOPOM TPOU3BOJBHBIM TOCTOSITHHBIM
MPUIAI0TCA KOHKPETHBIC YHCTIOBbIC 3HAYCHHUS

- pelieHue, CojepiKallee N HE3aBUCUMBIX IMPOU3BOJBHBIX
MTOCTOSIHHBIX (TIPaBHIIBHO)

- peluieHWe, BBIPAKCHHOE OTHOCHUTEIBHO HE3aBUCHUMOU
MIEpEMEHHOHN

- pelIeHue, MoTyIeHHOE 03 HHTETPUPOBAHHUS

OIIK-2

31

83.

JlaHo ypaBHeHue BUa * =7 . UTO HE OTHOCUTCA K LIENH
BBEJICHUSI HOBOU (DYHKITUN z(x) ?

z(x)=y'

zixj=y"

z(x)=y"

zlix)=F(x)

OIIK-2

31

84.

Pemenuem kakoro ypaBHeHHsI Oy/ieT pyHKIHUs, BIpaKeHHAsI
yepe3 3HaueHue MHTerpajia OT IPpaBoi 4acTH ypaBHEHUs?

%
Sydy = ———
cos” x

y=x+snzx
2vdv=Inx dx
|[1+x:|c1’y: 2y ax

OIIK-2

v3

85.

OTHOIIEHUE JBYX OJHOPOAHBIX (YHKIUNA OJMHAKOBBIX
CTETeHeH eCTh OHOPOIHAS (DYHKITUS

- HYJIEBOU CTETIEHU

- IEPBOM CTEIEHU

- BTOPOM CTEIIEHU

- CTCTICHH Ha OJIHY HIKE CTENEeHeN NCXOMHBIX (PYHKITUH

OIIK-2

31

86.

Kakoe BbICKa3bIBaHHE HE OTpa)KaeT MPHU3HAK yPaBHEHUS B
NOJHBIX JuddepeHnmanax?
- JIeBas YacTh YPAaBHEHHMS NPEACTAaBISAET COOOH cymMMmy
YaCTHBIX UG PepeHIaIoB

OIlIK-2

31
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- YacTHas MNPOU3BOAHAS MO OJHOM MEPEMEHHOH OJHOIO
CJIaraéMoro M 4yacTHasi MpOM3BOAHAS 110 APYroil NIEPEMEHHOMU
JIpyroro CJIaraeMoro paBHBI
- oO0lee pelieHHEe B HESIBHOM BHJE ONPEIEIsieTCs
ypaBuenueMm F(X, y) = C

- BBIPAOXKEHUE, 3aBUCSIIEE OT Yy, BXOJIUT TOJBKO B JIEBYIO
4acTh, a BBIPAXKEHUE, 3aBUCSIIEE OT X - TOJBKO B IPaBYIO
4acTh

87.

Pemenne nuHEHHOr0 OTHOPOAHOTO IU(HEPEHINATHEHOTO
yYpaBHEHHs  BTOPOrO  MOpPSAAKAa  C  IMOCTOSHHBIMH
K03 punreHTamMu COJICPIKUT TPUTOHOMETPHUYECKUE
byHKunu, eciau

- oIpeieNuTeNb BpoHCKOTO paBeH HyITO

- KOPHHU XapaKTePUCTUYECKOTO YPAaBHEHUS KOMITJICKCHBIE

- KOPHH XapaKTEPUCTUIECKOTO YPaBHEHUS JACHCTBUTEIIBHBIC
U pa3inyHbIe

- KOPHU XapaKTEPHCTUUECKOTO YPaBHEHUS BEIICCTBEHHBIC
paBHBIC

OIIK-2

31

88.

"3 TOK]IECTBA, BO3MO>KHOI'O pu paBEHCTBE
K03(pPHUIIMEHTOB NPU OJJMHAKOBBIX CTEMEHSX X, TOIYJaloT

- KOPHH XapaKTEPUCTUYECKOIO ypaBHEHUS

- peuIeHue OJJHOPOJHOTO YPaBHEHHUS

- nuddepeHnraIbHOe ypaBHEHHE 001ee HU3KOT O MOpsIKa

- CHCTEMY YpaBHEHUH

OIIK-2

31

89.

[Tpu pemenun nuHeHOTrO AMQGEPEHINaTLHOTO YPaBHEHUS
MIEPBOTO MOPsIIKA HE TPUMEHSIETCS

- 3aMeHa MePEeMEHHOI

- pazzeneHue nepeMeHHbIX

- METO]1 HeonpeAeNEHHBIX KOPPUIINECHTOB

- IHTETPUPOBAHUE TI0 YACTSIM

OIIK-2

31

90.

TTepBbIM 1ArOM pelieHust ypapHeHus 2 7 = Inx+1

SABJISICTCH.

- IOWIEHHOE JIeJICHUE YPaBHEHHUS Ha X
- IepeHoc Jiorapudma B JIEBYIO 4acTh

- IEpPEeHOC MPaBOil YacTu B JIEBYIO YacTb
- HaxXOXJeHHe Jorapudma

OIIK-2

31

91.

[T [
YacTHOE pelIeHHe ypaBHEHHsS Buja @ £ =S (x), rae
mpaBas 4YacTb — MHOTOWIEH IIEPBOM CTENEHH, CIEAYyeT
UCKaTh B BUJE

r :x[ﬂx+if)

OIIK-2

v3
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92. j' L OIIK-2 v3
Yemy paBeH ?
X6
&
G
i
f
7
I yo
5
x4+
93. | UYro u3 HWXKE NPUBEAEHHOTO HE OTHOCUTCA K METOAY OIIK-2 31
paznoxxeHus?
- HeompelnelaCHHbI HWHTErpayll anreOpanyeckod CyMMBbI
KOHEYHOro 4ncia (GyHKIMHA paBeH anreOpandeckoil cymme
HeonpeAeNEHHBIX HHTETPAJIOB STUX (PyHKUIUN
- IIOCTOSTHHBIN MHOKUTENb B TIOJIIHTETPATLHOM BBIPKCHUN
MO>KHO BBIHOCHTD 32 3HaK HEONpeAeNEHHOT0 HHTETpaia
- NPOW3BOJIBbHASL IMOCTOSIHHAS B OKOHYATEILHOM PEIICHHU
00BeANHSIET BCE MTPOU3BOJIbHBIC TOCTOSHHBIC
- HeompenenEHHBIM HWHTErpaid  o0JiaJjaeT  CBOMCTBOM
WHBAapPHAHTHOCTH
94. | Yto u3 HMXKE NMPUBEAEHHOTO OTHOCHTCS K METOIY 3aMEHBI OIIK-2 31
MIEpPEMEHHOI?
- TOABIHTETPAJIbHOE BBIPAKEHHUE MPENCTaBISIET CcOOOM
HE3aBUCHUMYIO TIEPEMEHHYIO, YMHOXEHHYI0O Ha MHOTOYJICH
OT JTOW MNEPEMEHHOW, WM Ha TPUTOHOMETPUYECKYIO
GYHKIMIO OT 93TOM TMepeMEeHHOW WM Ha CTENEeHHYIO
(GyHKIMIO (B TOM YKCIIE€ KOPEHB) OT 3TOM NepeMEHHON
- MOABIHTETpaibHAs (PYHKIMS B KOHEYHOM 4YHCIIE TOYEK
KOHEYHOTO OTpe3Ka MHTEIPUPOBAHUS HE CYILECTBYET,
oOparasch B 66CKOHEUHOCTh
- OTCYTCTBYIOT MHOTOWIEHBI OT TIEPEMEHHOW, KOTOpHIE
MOYHO ObUT0 OB TPeoOpa30BaTh
- DJJeMeHTapHble JpoOW, B YHCIUTEISIX KOTOPBIX -
HEKOTOpbI€, TOKAa HEM3BECTHBIE YHCIIA
95. | Meron HeomnpenenéHHBIX KOd(PPHUINEHTOB MPUMEHSETCS, OIIK-2 31
Korja
- B YUCJIUTEJE — TAHT€HC UJIM KOTAHT€HC OJIHOW NMEPEMEHHOMN
- HY’)KHO Pa3NIOKUTh APOOb Ha MHOKUTENIN
- B YHCJIUTENE — MOKa3aTellbHas QyHKIUs
- B 3HAMEHaTeJe — KOpeHb CyMMBI KBaJJpaTOB
96. | OmpenenuTe NMPaBUILHOE COOTBETCTBUE: OIIK-2 V3

1. ®opmyna nepBoOro 3aMevaTeabHOro npeaena.
2. ®opmyna BTOPOro 3aMeYaTesIbHOrO Mpeena.
3. ®opmyna HeroTona-JleitOHuma.
4. ®opmyiia HHTETPUPOBAHMS IO YACTSIM.

. sin X
A lim——=1,

x—=0 X
B.fu-dv=u-v—jv-du;
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X

B. lim 1+1 =e;

X—>00 X

L. tj) f(x)dx=F(({b)—-F(a):

97.

K ¢opmyne Hprorona-JIeiiOHMIIa HE UMEET OTHOIICHHUS:

- OIpENECNEHHbIA WHTErpajl HE 3aBHUCUT OT TOro, Kakas
nepBooOpa3Has MOABIHTErpAIbHON (DYHKLMU B35Ta IIPHU €ro
BBIYHCIICHUH

- NIPU HAXOXKJIEHUU CYMMbl HMHTETPAJIOB CJEAYET BBOJIUTH
TOJIBKO OJIHY ITPOU3BOJIbHYIO [IOCTOSIHHYIO

- Ha oTpe3ke [a, b] mpupamieHus Bcex MepBOOOPa3HBIX
¢ynkuuu f(x) coBnagaor

- B IepBOOOpa3Hyl0 (yHKIMIO TOJCTaBIsIeTCS 3HAUYCHHE
BEpXHEro mnpejena b, nanee - 3HaYCHUE HIDKHETO MpeJiea a

OIIK-2 31

98.

izﬂ dx

UYemy paseH ! ?

g 4
S
3 3
g 1
R G
3 3
8 1
SJz-32_40
3 3

4222

OIIK-2 V3

99.

Boeraucnute mnomane QUrypsl, OTpaHHMYEHHON TpaduKoM

GyHkuM Y = X 242 , 0cbi0 Ox, ocbio Oy 1 psAMOii x=1
) 73; 3 23
) 13: 4 43

OIIK-2 v3

100.

[1nomany KpUBOJIUHENHOM Tpaleliuy paBeH

- Heompenen€HHbIH MHTErpail OT (YHKIUU BO3BEJIEHUS
4uClla B KBaJpar

- ONpEeAcNEHHBIA  WHTErpal  OT
HENpepbIBHON (PYHKLIUU

- HecOOCTBEHHBIN MHTErpa OT HEMPEPbIBHONW (pyHKIIUN

- HECOOCTBEHHBIN MHTErpall OT HEOrPAaHUUYEHHON (PYHKIIUU

HEOTPHULIATEIIHLHOMN

OIIK-2 31

101.

Touku ’xcTpeMyMa (PYHKIIUU JBYX MEPEMEHHBIX - ITO:

- TOYKH, B KOTOPBIX NEPBHIE YACTHBIE MPOU3BOAHBIE PABHBI
HYJIIO WIHM HE CYLIECTBYIOT

- TOYKH, KOTOPbIE€ HAXOSATCS B BEPXHEN MOIYIIIOCKOCTH

- TOYKH, KOTOPHIE HE MOTYT OBITh U300paKeHBI TpauaecKu
- TOUKHU MEPECEUYECHUS C OCSIMU KOOPUHAT

OIIK-2 31

102.

UYto He ABJISETCS MIaroM HaxOXXICHHS SKCTpeMyMma (QYHKIHH
JIByX TIEPEMEHHBIX ?

- HAXO0XKJICHHUE ONPEACITUTENS

- IOJICTAHOBKA 3HAYCHUS KPUTUYECKON TOYKU B UCXOJHYIO
(GYHKIHIO IBYX MEPEMEHHBIX

- HAXO0XKJICHUE ACUMIITOT

OIlIK-2 31
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- pellieHue CUCTEMbl YpaBHEHU I

103. | Uro He OTHOCHUTCS K MOHSATHIO MU HAXOXKJICHUIO YCIOBHOTO OIIK-2 31
3KcTpemyma?
- MeXAy TIepeMEHHBIMH  CYIIECTBYET  HEKOTOpas
B3aUMOCBS3b

- CBA3b MCXKAY TINEPCMCHHBIMU 3aJaHa YpPAaBHCHHCM
- CYNIECTBYIOT OrpaHHYCHHS [UIi KOOPIMHAT TOYKH
IKCTpEeMyMa

- HY’)KHO HaXOJIUTh KPUTHUECKHE TOUKH

104. | UncnoBoii psia CXOAUTCS, €CIIU PEAesT €r0 YaCTUIHBIX OIIK-2 31
CYyMM...

- KOHEUeH

- OeckoHeueH

- HE CYIIECTBYET

105. | IIpogomxkuTe HEOOXOAMMOE YCIIOBUE CXOJAMMOCTH psija OIIK-2 31
Ecnu ipenien N-ro uieHa psast paBeH HYIIO, TO.................
- HE0OXOIMMOE YCIIOBUE CXOJIMMOCTH BBIITOJIHEHO

- HEOOXOIMMOE YCIIOBHE CXOMMOCTH HE BBITTOJIHEHO

CyMMa 4ucioBoro psja Z
n=0

106. © (1\" OIIK-2 v3
(_j paBHa...

-25

107. | ITpu kakux 3HaUEHUSAX P OOOOIICHHBIA TAPMOHUYECKUHN PSJT OIIK-2 v3
1
D —— SBISIETCS CXOMSIIIMCH?
n=1 N
1) p>1 2) p=1
3) p<i 4) p#l

108. | [Insa uccnenoBaHus CXOAMMOCTH YHCIOBOTO psijia OIIK-2 31

i (_1) n+1
n:l n.
- npusHak Ko
- npusHak Jlaimambepa

- npu3Hak JleitbHuia
- IpEe/ICTLHBINA TPU3HAK CPABHCHHUSI

CJICAYCT IPUMCHUTE. ..

109. | [Ing uccnenoBaHus CXOAMMOCTH YHCIOBOTO psijia OIIK-2 31

© n3+n

> 55 CUIC/YeT IPHMEHHTS. ..
n=1 N~ +2n

- npu3Hak Komm
- npusHak Jlaimambepa

- npu3Hak JleitbHuma

- IpeIebHBINA TPU3HAK CPABHCHHUS

110. (1) OI1K-2 V3

3Ha1<oqepe,uy}01um‘/'lcsl pan Z
n=1 4n - 1
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- aOCOJIFOTHO CXOIUTCS
- YCIIOBHO CXOJIUTCS

- pacxonuTcs
111. o N OIIK-2 v3
Pajmyc CXOqMMOCTH CTEIIEHHOIO psiia ), —— PaBeH. ..
n=0 4"
-16
-12
-1
=00
112. | Ecin f (x) = x* -1, To ko3 HUIMEHT @, Pa3IoKEHUs OIIK-2 v3
nanHoi pynkiuu B psia Teinopa no crenensm (X —1)
paBeH. ..
-0,25
-1
-5
-25
113. 2 OIIK-2 v3
Panmyc cXxoauMoCTH CTETIEHHOTO psijia Z a,X" paseH 10.
n=1
Torna nHTEpBAN CXOAUMOCTH UMEET BU] ...
-(-10;10)
-(5;9)
-(0;10)
114, | VkaxuTe CXOIAITUECS YUCIOBBIE PSIIbI OIIK-2 V3
=1 =1
1. — 2
T nN+5 ; Jn+4
= 1 -1
3. 4.
; n*+n ; n®+n
115. | HaiitTu Touky MakcumMyMa (pyHKITUN OIIK-2 v3
y:2x3 +3X% 72X +7
- x=3
- x=5
- x=7
- x=10
116. | HeoOxoaumbIM ycinoBueM MakcuMmyMma IuddepeHunpyemoit OIIK-2 v3
dynkimu Y=f(X) B Touke Xo SABISETCS. ..
1. f'(xg)>0
2. f'(xg) %0
3. f'(xo) <0
4. f'(xg) =0
117. 2 %3 OIlIK-2 V3
Heomnpenenennslii nHTErpai IX 3" dx paBeH...
118. OIlIK-2 31

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

bopMyIIOH. ..
- Komn-byHsAKoBCcKoOro
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- Herotona-Jletiounia
- I'aycca
- Kpamepa

119. 5 OIIK-2 v3

OnpeneneHHbli HHTErpal .[(3X2 + 2)dX pasen...
1

-132

-100

-96

-10

120. | Haittu wactnyro npoussommyro Zy B Touke (2; 2) OT OIIK-2 Y3
y+3

x3 -3

byHKIMKA Z =

'('1!6)
-5
-(-3)
-0

121. | Kax naspiBaetcs Boipakenue {Z'y; Z'y}? OIIK-2 31

- YCIIOBHBIN 3KCTPEMYM

- TpaiuEeHT

- YacTHBIN TuddepeHnnan

- IIPOU3BOJIHAS 10 HAIIPABJICHUIO

122. | Jlunusamu ypoBHs bynkimu Z =(x?-2y)° apnsiores ... OIlIK-2 31
- TIPSAMBIE

- mapaboJIbI
- SJUTHIICHI

123. | O6muM  pemenneM  auddepeHINATbHOTO  YPaBHEHUS OIIK-2 v3
y' = 2X sBasercs ...

1) X*+7
2) X*+C
3) x+C
4) X*+Cx+7

124. | HaxoxneHue dYacTHBIX pemeHnid auddepeHnnanbHbIX OIIK-2 31
YpaBHEHM MO Ha4YaJbHBIM YCJIOBUSAM Ha3bIBAETCS pEIICHUE
3a7a4d. ..

- bepuymnu

- JIarpanxa

- Ko

125. | U3 nanspix auddepeHnnanbHbIX ypaBHEHUH ypaBHEHUSMH OIIK-2 31
5

Bepuymwm seisiores... 1) Y _ Y Y
dx x x°

2) xﬂ_yz yzex
dx

3) y%—n—x3 =0

4) dy —3x*4+y=0
dx




5.3.2.2. Bonpocskl 115l YCTHOTO ONPOCa
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No Conepxanue Komnerenuus NJK

1. MuosxkectBa. Onepanuu HaJl MHOYKECTBaAMU. OIIK-2 31

2. | OrpaHn4eHHOCT, MHOXECTBA. TOYHAs BEPXHSASA U HUKHSIA OIIK-2 31
IpaHi MHOKeCTBA. CBOMCTBO TOYHBIX I'PAHEH.

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

4. | OTKpbITbIE, 3aMKHyTble MHOXecTBa. KommakTHOCTh OIIK-2 31
MHOXkecTBa. OToOpaskeHue.

5. | IlocnenoBarenbHOCTH. JIeMCTBHS HA HUMH. OIIK-2 31

6. | OrpannyeHHbIC M HEOTPAHMYCHHBIC TTOCIICIOBATEILHOCTH. OIIK-2 31

7. | beckoHeuHo MaJible, OECKOHEYHO OonpIINe OIIK-2 31
110CJIe0BATENbHOCTU. CBA3b MEXKYy HUMHU.

8. CBolicTBa OECKOHEYHO MaJIbIX [IOCJIEI0BATEILHOCTEN. OIIK-2 31

9. | Cxopsmmecs nociae0BaTeIbHOCTH. OIIK-2 31

10. | Teopema ©0 eAWMHCTBEHHOCTH TMpeaena  CXOJsIIEHCs OIIK-2 31
MIOCJIeIOBATEIHHOCTH.

11. | Anrebpamueckass  cymma, MIPOU3BEJICHUE,  YACTHOE OIIK-2 31
CXOJISALINXCS
110CJIe/10BATEIbHOCTEH.

12. | IlpenenpHbIii nepexo B HEPAaBEHCTBAX. OIIK-2 31

13. | Teopema o Tpex Mociea0BaTENIbHOCTSX. OI1K-2 31

14. | MOHOTOHHBIE TOCIIEAOBATEIHHOCTH. OIIK-2 31

15. | Yucno e. OIIK-2 31

16. | Teopema 0 BIOKEHHBIX IPOMEKYTKAX. OI1K-2 31

17. | HNonsarue ¢ynkuun. CrocoOsl 3amanms. Krnaccuduxanms OIIK-2 31
byHKIHi.

18. | llpenen ¢ynkmum B Touke. IlpaBblid, JeBBId mpenenbl OIIK-2 31
byHKIIUN
(no I'eitne u o Komm).

19. | llpenen ¢ynkuuum Ha OeckoHeuHocTu (mo [eiiHe M moO OIIK-2 31
Komm).

20. | Teopemsl! 0 npeaenax GyHKIHH. OIIK-2 31

21. | TlepBblil 3amMeyaTeabHBIN Npee. OIIK-2 31

22. | Bropoii 3ameyatenbHbIil peie. OIIK-2 31

23. | beckoneuHo Mamble W OECKOHEUHO OojblIue (QYHKIMH. OIIK-2 31
CBs13b MEXJly HUMH.

24. | CpaBHeHne OeckOoHeUHO MayblXx (QyHKUuH. CpaBHEHHE OIIK-2 31
0ECKOHEYHO OOJIBIINX (QYHKITH.

25. | HenpepbIBHOCTh (DyHKIIUU. OIIK-2 31

26. | Touku pa3peiBa (GyHKIWHU (TIEPBOTO pOJIa, BTOPOTO POAA, OIIK-2 31
YCTPaHUMBIN pa3phbiB).

27. | Teopema 00 apupMeTHUECKHX CBOICTBAaX HEMPEPHIBHBIX OIIK-2 31
GyHKIH.

28. | Teopema 00 yCTOWYMBOCTH 3HAKa HEMPEPHIBHON (PYHKIIMH. OIIK-2 31

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

30. | Bropas Teopema bonbriano-Komru. OIIK-2 31

31. | Tounast BepXHssS M TOYHAs! HIDKHSSI TPAHU (QYHKIIUH. OIIK-2 31

32. | Ilepnas Teopema BeiiepmTpacca. OIIK-2 31

33. | Bropas Teopema Beliepmpacca. OI1K-2 31

34. | HempepbIBHOCTB CIIOKHOM (DYHKITHH. OIIK-2 31

35. | HenpepsiBHOCTH 00paTHON (YHKIIUH. OIIK-2 31
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36. | IlonsTre mpousBoaHON. ['eoMeTpHIEeCKUI CMBICIL. OIIK-2 31

37. | Honstue nuddepennuupyemMoct QyHKIUH. OIIK-2 31

38. | Teopema o cBsa3u guddepeHmpyeMocTr QGYHKIUA U OIIK-2 31
CYIIECTBOBAHHEM IPOHU3BOTHOM.

39. | Cps3pb HeNPEePBHIBHOCTU U UG HEpEeHIIUPYEMOCTH. OIIK-2 31

40. | Huddepenmman  ¢yaknuu. ['eomerpuueckuii  cMbICT OIIK-2 31
muddepennmana.

41. | JduddepenuupoBanue CyMMBbI, pa3HOCTH, MPOU3BEICHUS H OIIK-2 31
4aCTHOTO
IBYX (QYHKITHA.

43. | Teopema o mpou3BOIHOM 00paTHON (HYHKITUH. OI1K-2 31

45. | JInddepeHnmpoBaHue CIONKHON QYHKITUH. OIIK-2 31

47. | Ilpou3Bo/iHbIE BHICHIMX HOPSAKOB. OIIK-2 31

48. | JInddepeHuanbl BHICIIUX MOPSIKOB. OIIK-2 31

49. | Bo3pactanue u yObiBaHHE (YHKIHMH B TOYKE (OIpeaesieHue OIIK-2 31
U TeOpeMa).

50. | IlonsTue nokampHOTO SKCTpeMyMa (yHkuu. Heobxoanmoe OIIK-2 31
YCJIOBHE JIOKQJIBHOT'O SKCTPEMYMa..

51. | Teopema Poss. OIIK-2 31

52. | Teopema Jlarpamxa. OIIK-2 31

53. | Teopema Komm. OIIK-2 31

54. | YcioBus MOHOTOHHOCTH (DYHKIIMM HA HHTEpBAJIC. OI1K-2 31

55. | ®opmyna Teiinopa. OIIK-2 31

56. | ®opmyna MakiopeHa. OIIK-2 31

57. | IlepBoe mocTaTOYHOE YCIOBUE IKCTPEMYyMa. OIIK-2 31

58. | Bropoe nocraTouHoe yClIOBHE HKCTpEMyMa. OIIK-2 31

59. | DOkctpemym ¢yHKIMKU HEe AuQdEpeHIUpyeMoil B JaHHON OIIK-2 31
TOUKE.

60. | HampaBnenue BBINYKJIOCTH M TOYKH mepernba rpaduka OIIK-2 31
byHKIIUHN

61. | HeobOxomumoe yclioOBUE TOYKH TIeperuoa. OIIK-2 31

62. | JloctaTouHOE yCIIOBUE TOYKH Teperuoa. OIIK-2 31

63. | AcuMOTOTHI rpaguka byHKIMK (BepTHKabHas, OIIK-2 31
TOPU30HTAJIbHAS, HAKJIOHHAs)

64. | Ipasuno Jlonurans. Packpeitue Heonpenenaennoct O, ° OIIK-2 31

0 «©

65. | ITonsTue neppooOpa3Hoil. OCHOBHBIE CBOWCTBA.(JIEMMA, OIIK-2 31
TEOpeMa).

66. | IloHsATHE HEoNpeeNeHHOr0 HHTErpaa. OIIK-2 31

67. | Meros 3aMeHBI TIEPEMEHHOM. OIlK-2 31

68. | Meros HHTErpUPOBAHUS 110 YACTSM. OIIK-2 31

69. | OCHOBHBIE THITBI HHTETPAJIOB OEPYITMXCS TIO YACTSIM. OIIK-2 31

70. | Teopema o mpeaCTaBICHUH PAITMOHAITBHOW (GYHKIIMU B BUJIC OIlIK-2 31
CYMMBI JJIEMEHTApHBIX JpoOell C HeompeaeIeHHbIMU
Koa(hULIMEeHTaMH.

71. | Meron HeonpeeeHHbIX KO PHUIIMEHTOB. OIIK-2 31

72. | OCHOBHBIC THITBI HHTETPAJIOB OT PAIMOHAIBHBIX ()YHKIIHA. OIIK-2 31

73. | IloHsATHE HHTETPATHLHON CYMMBI. [ €OMeTpHUeCcKHii CMBICTT OIIK-2 31

74. | IloHsTHE ONpEAETICHHOr0 HHTErpaja. OIIK-2 31

75. | OcHOBHBIE CBOICTBA OMPEICTEHHOTO HHTErpasa. OIlK-2 31
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76. | MHTerpan ¢ nepeMeHHBIM BEPXHHUM MPEIEITIOM. OIIK-2 31
77. | ®opmyna HeroTona-JleitOnuma. OIIK-2 31
78. | 3ameHa IEpeMEHHBIX B ONIPEICICHHOM HHTETpaJe. OIIK-2 31
79. | ®opMyna HHTETPUPOBAHMS 110 YACTAM B OIPEACICHHOM OIIK-2 31
UHTETpaJe.
80. | [Ipubmm>keHHOE BBIYKMCICHHE OIPEACICHHOIO HWHTerpala OIIK-2 31
[TpubnmxeHHOe BHIUYMCIICHUE ONPEAETICHHOTO HHTETpaja
81. | HecobcTBeHHBIC HHTErpAIBI ¢ OECKOHEYHBIMH MPEIETaMHU. OIIK-2 31
82. | HecobcTBeHHBIC HHTETPAIBI OT HEOTPAHUYCHHBIX (DYHKITUH. OIIK-2 31
83. | Merpuueckue, nUHEHHBIC, HOPMHUPOBAHHBIC, EBKIUIOBHI OIIK-2 31
IIPOCTPAHCTBA.
84. | Ilonsatue ¢ynkmum N mepemeHHbx. [Ipemen ¢yHkumum n OIIK-2 31
IIEPEMEHHBIX.
85. | HempepbIBHOCTD (PYHKIIMHM N EPEMEHHBIX. OIIK-2 31
86. | HempepbIBHOCTH CIOKHON (QPYHKITUH. OIIK-2 31
87. | YacTHble mpon3BOAHBIE PYHKIMH N IEPEMEHHBIX. OIIK-2 31
88. | Auddepenumpyemocts pyHKIIMHE N TEpEMEHHBIX. OIIK-2 31
89. | duddepenmnman hyHkIms N nepeMeHHBIX. OIIK-2 31
90. | duddepenmupoBanue cioKHON QyHKIIHH. OIIK-2 31
91. | IlpousBonHas no HampasieHHO. [ pagneHT. OIIK-2 31
92. | YacTHble MPOU3BOAHBIE BHICIINX MOPAIKOB (DYHKIIUH N OIIK-2 31
MIEPEMEHHBIX.
93. | duddepenmman Broporo nopsaka QyHKIUU N TEpEeMEHHBIX. OIIK-2 31
94. | KBagparnunas ¢opma. Kpurepuii CunbBectpa. OIIK-2 31
95. | locraTouHble YCIOBUS JIOKAJIBHOTO SKCTpeMyMa (GyHKLUU N OIIK-2 31
MIEPEMEHHBIX.
96. | HesBHbIe QpyHKIINH. OIIK-2 31
97. | YCI0BHBIHM 3KCTPEMYM. OIIK-2 31
98. | Merox Muoxutenen Jlarpamxka. OIlK-2 31
99. | OnpexneneHue YUCIOBOTO Psijia, YACTUYHON CYMMBI, OIIK-2 31
CXOAIIETOCs psizia.
100. | CpoticTBa CXOISIIUXCS YUCIOBBIX PSJIOB. OIlK-2 31
101. | HeoOxoaumoe ycioBHe CXOAUMOCTH YHUCIOBOTO Psizia. OIIK-2 31
CXoauMOoCTh TApMOHUYECKOTO Psijia.
102. | HeoOxoaumoe 1 JOCTaTOUYHOE YCIOBUE CXOUMOCTH psijia C OIIK-2 31
HEOTPHIIATEIILHBIMU YJICHAMHU.
103. | [Ipu3Hak cpaBHEHHUSI. OIIK-2 31
104. | llpusnak JlamambGepa. OIIK-2 31
105. | UnTerpanpabiii npusHak Komm. OIIK-2 31
106. | 3nakouepenyromuiics psa. [Tpusnak JleiiOHuna. OIIK-2 31
107. | 3naxkonepeMeHHbIE PSBI, UX CXOAMMOCTb. OIIK-2 31
108. | CreneHHBIC PSIBL. OIlK-2 31
109. | Teopema Abeds. OIIK-2 31
110. | Teopema 00 MHTEpBaJIE CXOUMOCTH CTETIIEHHOTO psijia. OIIK-2 31
111. | Teopema o paguyce CXOJUMOCTH CTETIEHHOTO psiJia. OIIK-2 31
112. | Onpenenenuie auQQepeHIaIbHOr0 ypaBHEHUS TEPBOTO OIIK-2 31
nopsanka. Pemenue ypaBHenusa. 3amaua Komm. OOmee u
YaCTHOE PElICHNE YPABHEHUSI.
113. | YpaBHeHUs ¢ pa3AeIsIFOIINMUCS TepEeMEHHBIMHU. OIIK-2 31
114. | Jluneiinble ypaBHEHUSI. OIIK-2 31
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115. | YpaBHenus B noyHbIX nuddepeHimanax. OIIK-2 31
116. | Auddepenunansuple  ypaBHEHUS ~ BTOPOTO  TOpsAKa OIIK-2 31
(OCHOBHBIE MOHATHUS, YPAaBHEHHUSI JOMYCKAIOUINE MOHKEHUS
MOPSI/IKA).
117. | JIunetinple  auddepeHnnanbHble  ypaBHEHHS  BTOPOTO OIIK-2 31
nopsiiKa
118. | Jlunetinple  auddepeHnUanbHbBIE  YPaBHEHHS  BTOPOTO OIIK-2 31
NOpsiIKa C OCTOSIHHBIMU K09 (hUITEeHTaMU
5.3.2.3. 3agauu 119 NPOBePKH YMEHUI M HABBIKOB
Ne Coneprkanue Komnerenmus MK
3
L Haiitu npousBoanyto pyHkiuu Y = P cos™(4x) OIIK-2 H3
HccnenoBaTh PyHKIUIO M TOCTPOUTH TPaUKH.
2. x> OINK-2 H3
y = Yy =X+2v-X.
2
X* -3
Brrauciurs HEOIPEICIICHHBIN
3, J‘x2 ~2x+x-1 OIIK-2 H3
HHTETPaI dx
3/y2
X
dx
4. | BoluncanTh HEONpeeNeH bl HHTErpa I—s OIIK-2 H3
(2+5x)
5. Haiitn mumomans KpHBOHPI.HefIH().ﬁ Tpaneuun, OrpaHUYECHHON OLIK-2 H3
nanpMH s X =4 X =4 Xy =4
Haiitu oOmee pemenne auddepeHInanbHOro ypaBHEHUS
6. X ' X OIIK-2 H3
L+e?)yy'=e";
7 Haiitn oOmee pemenue auddepeHInanTsHOro ypaBHEHUs OIIK-2 3
2xyy' = y2 —4x%,
Haiitn obuiee pemenue nuddepeHIuanibHOrO ypaBHEHUs U
8. | COOTBETCTBYIOIEE YACTHOE PELICHHUE: OITK-2 H3
y' +2Xxy = —2x3, y(@Q) = el
Haiitu o6mee pemenne auddepeHnanb-HOr0 ypaBHEHUS
y"+8y'+ 25y =0;
Haiitn oOmee pemenue auddepeHInaIbHoro ypaBHEHHS
10. OITK-2 H3
" ' _ 2.
y'+y =2y =6x";
Haiitu o01mee pemenue nudhepeHIHaILHOIO YPaBHEHNS
11, | Daimiobmee p Oebep P OINK-2 H3
y" +4y =3sin2x.
JIist KaXKIoro psiia BBIITACATH MEPBBIE 5 YJICHOB Pa3JIOKEHUS.
Haiitu npenen oOmero uneHa pana @y . Caenarts BBIBOI.
12, OITK-2 H3
X 2+n
n=1n° 3
13. | UccnenoBath psiibl Ha CXOAUMOCTb, IPUMEHSS IPU3HAKH OIIK-2 H3
CpaBHEHHs. YKa3aTb OOmMHA wWIeH psaa, € KOTOPBIM
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0 2n—1
CPaBHUBAETCA JAHHBIN PSII. Y,

n=15" +1

14.

Hanambepa u Komu.
© (n+1)!
n=1 5"

HCCJ’IGHOB&TB psaAabl Ha CXOAUMOCTB, IIPUMCHSA IIPU3HAKKU

OIIK-2 H3

«He npenycMoTpeHbI»
5.3.2.5. Bonpochl 1J1s1 KOHTPOJIbHOM (pac4eTHO-rpagu4ecKoii) padoThl
«He npexycmoTpeHb»

5.3.2.4. Ilepeuyenn Tem peepaToB, KOHTPOJIBHBIX, pacueTHO-TpaguUecKux pador

5.4. CucremMa onleHUBaHUSA JOCTHKEHHSI KOMIIETEHIM A
5.4.1. OneHKa 10CTHKEHHSI KOMIIETEHIIHIi B X0/1€ IPOMEKYTOUYHOI aTTeCTAlNHU

OIIK-2

WMHauKkaTOphl JOCTUXKEHUSA KOMIIETEHLIUU
OIIK-2

HOMepa BOIIPOCOB M 3aaa4

Kon

Coneprkanue

BOIIPOCHI K
AK3aMEHy

3aJlaui K
9K3aMCHY

31

OCHOBHBIC NPUHINIBI U MHCTPYMEHTBI MaTeMaTHYECKOTO
aHayM3a Juid coopa U 0OpabOTKU AHHBIX MPHU PEIICHUU
MIOCTABJICHHBIX SKOHOMUYECKUX 33124

1-38

V3

MPUMEHATh METOJbl MAaTeMaTUYeCKOro aHajau3a |
MOJIETTUpOBaHusl uisi cobopa M 0OpabOTKU [aHHBIX MPHU
pEIICHUHU TTOCTABJICHHBIX IKOHOMHYECKUX

1-38

H3

BJIaAcCT HaBBIKaMH OIPCACIICHU A u OLICHUBAHUA
MMPAKTUYCCKOT' O MMPUMCHCHU A peHIeHI/Iﬁ 3aga4
MaTEMaTUUYCCKOTO aHalin3a Ui pCHICHUS TTOCTABJICHHBIX
OKOHOMMHYECCKHX 3aJa4d

1-24

1.4.2. OneHka J0CTHKEHHS KOMIIeTEHIIUI B Xo/1e TEKYHICIr0 KOHTPOJIsA

OIIK-2

I/IHI[I/IKaTOpI)I JOCTHXXCHUS

kommerenmu OITK-2

Howmepa Bonpocos u 3a1a4y

3a7a41
BOIIPOCHI IS
Kon Conepxanue BOTIPOCHI TECTOB YCTHOTO | MPOBEPKH
ompoca | yMEHUH U
HaBBIKOB
OCHOBHBIE MPHUHIMIBI U
WHCTPYMEHTHI 1,5,6,8-16,18,19,21,22,24,
MaTeMaTuyeckoro amammsa | 26-28,30-33,35-38,45,46,48,49,55-
31 | anms cOopa um 00pabOTKH 63,67,70-80, 82,83,85-90,93- 1-118
JAHHBIX  TPU  pELIEHUU 97,100-105,108-
MMOCTaBJIEHHBIX 109,118,121,122,124,125
SKOHOMMYECKHUX 3a7a4
V3 | npuMeHsTh METOIBI 2-8,17,20,23,25,29,
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H3

aHaJIin3a

MaTEMAaTUYECKOr0 aHaJIn3a 34, 39-44,47-54, 64-

u  MoxenupoBanus i | 66,68,69,81,84,91,92,98,99,106,107,
cObopa 1 00pabOTKH JaHHBIX 110-117, 119-120,123

npu pelieHun

MOCTaBJIEHHBIX

SKOHOMHYECKHX

BJIaiEET HaBBIKAMH

OTIpe/IcNICHUs] U OIICHUBAHUS

MIPaKTUYECKOTO

[IPUMEHEHUS pelieHuin

3aJa4 MaTeMaTHu4I€CKOro

IIOCTAaBJICHHBIX
O9KOHOMHUYECCKHUX 3aJ1a4

JUISL  pPEIICHUS

1-14

6. YueOHO-MeTOAMYeCKOe U HHPOPMAITMOHHOE 0OecrieyeHre JUCHUTINHbI

6.1. Pexomenyemas qureparypa

Tun
pEeKOMEH Taluit

[lepeueHb U peKBU3UTHI TUTEPATYPHI
(aBTOp, HA3BaHME, TOJ U MECTO U3/IaHNUSA)

KonnuectBo
JK3. B
ouodmoreke

1

2

3

VYueOusie
W30aHUS

bo6puxk I'. M. Beicmias MareMaTuka Jijisi 3KOHOMHUCTOB: COOPHUK
3ama4  [3MeKTPOHHBIA pecype]: Yuebnoe mocobme / I. W.
bobpuk, P. K. I'punnesudtoc, B. 1. MatBees, b. M. Pyasik, P.
B. CarutoB, O. K. Cwmaruna, B. T'. lllepunes; Poccutickumii
3KOHOMHYecKu yHusepcuteT um. I'.B. Ilmexanosa - Mocksa:
OO0OO "Hayuno-uznarensckuit nentp MHOPA-M", 2022 - 539 c.
[DU] [DBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=400011

byxosen A. I'. MatemaTtnueckuii ananu3: ydyeOHoe mocooue Asis
CTYJEHTOB, OOYydYaroIMXCs [0 HaIpaBJIEHUIO TOATOTOBKHU
38.03.01 (080100.62) - "Oxonomuka" / A. I'. Byxosen, . B.
I'punnesa, 0. B. Hekpacos; BopoHexckuii rocy1apcTBEHHbIN
arpapHelii  yHuBepcuUTeT -  Boponex:  BopoHexckuii
rocy/lapCTBeHHbIN arpapHblii yHuBepcuteT, 2015 - 185 ¢. [HUT
12388] [IIT] URL:
http://catalog.vsau.ru/elib/books/b105644.pdf

94

Beicmmass maremaTtmka Il DKOHOMHCTOB:  YYE€OHHMK IS
CTYZICHTOB  BY30B, OOydYaloOLIMXCi IO  AKOHOMHYECKHM
cnermansuocTsM / [H. I, Kpemep [u np.]; mox pen. H. III.
Kpemepa - M.: FOnutn, 2010 - 480 c.

151

3aiineB U. A. Bpicmas marematvka: Y4eOHHMK JJIsi CTYICHTOB
celbckoxo3siicTBeHHBIX BY30B / U. A. 3aiines - Mocksa: [poda,
2005-399 ¢

320

Kpacc M. C. Maremaruka [y 5KOHOMHUYECKOTro OakaaBpuara
[@nextponnsii pecypc]: Yueonuk / M. C. Kpace, b. II.
UynpeiHoB; II0BOJDKCKMI  TOCYIapCTBEHHBI  YHUBEPCUTET
TeleKoMMyHuKauui u nadopmaruku - Mocksa: OOO "HayuHo-
m3narensckuit uentp UHOPA-M", 2023 - 472 c. [DU] [IBC
3HaHUYM | URL:



https://znanium.com/catalog/document?id=400011
http://catalog.vsau.ru/elib/books/b105644.pdf
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PEKOMEH a1

Tun

[lepedyeHb U peKBU3UTHI TUTEPATYPHI
(aBTOp, HA3BaHUE, IO U MECTO U3IAHUS)

KonnuectBo
JK3. B
ouobmoreke

1

2

3

https://znanium.com/catalog/document?id=422205

lepurnes B. I'. MaremaTudeckuii aHaiu3 [3IE€KTPOHHBIN
pecypc]: Yuebnoe nocodue / B. I'. lllepmaeB - Mocka: OOO
"Hayuno-usnarensckuii nentp MHOPA-M", 2023 - 288 c. [DU]
[DBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=419610

epmmues B. I'. Martematuueckuii aHanus: COOpPHHK 3ajgad C
pelIeHUsIMU [3JIeKTPOHHBIN pecypc]: YuebHoe mocobue / B. T
[lepureB - MockBa: OOO "HayyHo-u3gaTelbCKuUi IIEHTP
NHOPA-M", 2022 - 164 c. [DU] [OBbC 3nanmym]| URL:
https://znanium.com/catalog/document?id=388965

Mertonnueckue

U3IaHUS

Marematuueckuit aHau3 [D1eKTpOHHBII pecypcl:
METOJIMYECKUE YKa3aHWs W WHAWBUIYyaJbHBIE 3aJaHUs IO
TUCIUIUIMHE MareMaTH4ecKuil aHamu3 Ui OOYyYaroIIuXxcs
nanpasinenuss  38.03.01 DOxonomuka /  Bopouexckuit
roCyJapCTBEHHBIM arpapHbiii yHuUBepcutTeT ; [cocT. : A. T.
byxosen, JI. A. Illumxkuna] - Boponex: BopoHnexckuii
rocynapcTBeHHblil arpapHblii yHuBepcuter, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164751.pdf

[Iepnonnueckue

u3gaHusa

BectHuk ~ BOpOHEXKCKOr0  roCyIapCTBEHHOIO  arpapHoro
YHUBEPCUTETA: TEOPETUUYECKUH UM  HAYyYHO-IIPAKTUYECKHM
xkypHais / BopoHex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

DKOHOMHKA U MaTeMaTHYECKHE METOJIbI: KYPHAJ / yIPEAUTENb :
AKaneMU4eCKMil  Hay4yHO-W3AATEIbCKUN, IPOU3BOJICTBEHHO-
nonurpauueckuii M KHUTOPACIPOCTPAHUTEIbCKUNA  LEHTP
Poccuiickoit akagemun Hayk "M3parensctBo Hayka " - Mocksa:
Hayxka, 1965-

6.2. Pecypcnl cetu Untepuer
6.2.1. DueKTpOHHBbIC ONOTHOTEYHbIE CHCTEMBI

HazBanue Pazmemnien

nuc

Jlausp

https://e.lanbook.com

ZNANIUM.COM

http://znanium.com/

IOPAUT

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

E-library

https://elibrary.ru/

OnekTponHas bubnnorexka BIAY

http://library.vsau.ru/

6.2.2. IlpodeccuonajibHble 6a3bl JAHHBIX U HH(PO

MAallMOHHBbIC CUCTEMBbI

HazBaumue Pasmernien

uec

CnpaBouHas mpaBoBas cucrema ["apanar

http://www.consultant.ru/

CnpaBquaﬂ IIpaBOBasA CUCTEMA KOHch'IBTaHT ILaroc

http://ivo.garant.ru

[TpodeccuonanpHbie cripaBouHble cucTeMbl «Koaeke»

kodeks

https://Texakcnepr.caiT/sistema-



https://znanium.com/catalog/document?id=422205
https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=388965
http://catalog.vsau.ru/elib/metod/m164751.pdf
https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://www.consultant.ru/
http://ivo.garant.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
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6.2.3. CaiiTbl U1 HHPOPMALIMOHHBIE MOPTAJIBI

No Hazsanue Pa3smemenune

1 | OGpa3oBarenbHbIC PECYPCHI IO MATEMATHKE www.math.ru
Hurepuer OoubanoTexka  IOIYJISIPHOM U3UKO- -

2 P . yip ¢ http://ilib.mccme.ru/
MaTEeMaTHYECKOH JINTEPaTyphl
CalT 0 asjeie BBICIIIEN MaTEMaTHUKHU —

3 pasit http://procmem.ru/
MaTEMaTHYECKUHA aHaIIN3.

4 «Pe3onbBeHTa) https://www.resolventa.ru/
y4eOHbIC MaTePUAITBIL. index.php/lineinaya-algebra -

7. MaTepuaJIbHO-TEXHUYECKOE U IPOrpaMMHoOe obecneyeHue JUCIUINIMHBI

7.1. IloMenmieHus AJ151 BeAeHHs 06p330BaTeJ'IbHOFO nmpouecca u 060py}10B3HI/Ie

HaunmeHoBaH#e MOMEIIEHUH ISl IPOBEJCHUS BCEX BUJOB
y4eOHO e TETLHOCTH, TPEYCMOTPCHHON yYCOHBIM TIAHOM,
B TOM YHCJIC TIOMEIIEHUS JIJISi CAMOCTOSITEIILHOW pabOThI, C
yKa3aHHEM MEPEYHs. OCHOBHOTO 000pYy/I0BaHUs, Y4eOHO-
HATJISTHBIX TTOCOOHH U MCIIOIh3YeMOT0 TPOrPaMMHOTO
obecreyeHus

Anpec nomeneHui s
IPOBE/ICHUS BCEX BHJIOB
y4eOHOM JeSTEeIHHOCTH,
MPEYyCMOTPEHHOM y4eOHBIM
TUTAHOM

YueOHast  ayauTOpHs JUIA TPOBENEHUS YUEOHBIX 3aHITHM:
KOMILIEKT y4eOHOI MeOen, 1eMOHCTPallMOHHOEe 000py/J0BaHUE
¥ y4eOHO-HArJIAIHbIE TTOCOOHS .

YueOHast  ayauTOpHs JUIA TPOBENEHUS YUEOHBIX 3aHITHM:
KOMIUIEKT y4eOHO# Me0enn, JEeMOHCTPAllMOHHOE 000pyA0BaHKe
n y‘~I€6HO-HaFJI$[[[HBIC HOCO6I/I$I, KOMIIBIOTCpHAsA TEXHHKa C
BO3MOYXHOCTBIO ITOAKIIOYEHHUSA K CETH "UntepHer" wu
obOecrieueHHEeM JIOCTyNa B JJICKTPOHHYIO HWH()OPMAIIMOHHO-
o0pa3oBaTeNbHYI0  Cpeny, UCIONIb3YEMOE  MPOTPaMMHOE
obecrieuerne MS Windows / Linux (ALT Linux)/ Pex OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, fIunexc Bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, eLearning
server , AST Test, Anpt @unance 3, Mathcad, Maxima.

394087, Boponexckast 00JI.,
r. BopoHex,
yi1. MuuypuHa, 1

394087, Boponexckast 00II.,
r. BopoHex,
yi1. MuuypuHa, 1

[Tomemmenue s CcaMOCTOSTEIBHOM paOOTHI: KOMILJIEKT
yueOHOW MeOenu, JEeMOHCTpallMOHHOE O0OpylOBaHUE U
y4yeOHO-HarMsAAHbIE [OCOOMs, KOMITBIOTEpHAsh TEXHHKa C
BO3MOYKHOCTBIO TIOJKJIIOYEHUS K CETH "UnTtepuer"
o0ecrieyeHHeM JI0OCTyla B 3JIEKTPOHHYI HH()OPMAIIMOHHO-
o0pa3oBaTeNbHYI0  Cpely, HCIOIB3yeMOe  IMPOrpaMMHOE
obecneuenne MS Windows / Linux (ALT Linux)/ Pex OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, SIunexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, eLearning
server , AST Test, Anst @unancs 3, Mathcad, Maxima.

394087, Boponesxckast 0011,
r. Boponex,
yi1. MuuypuHna, 1 (ayn. 113,
115, 116, 119 120, 122, 123a,
126, 219, 220, 224, 241, 273 -
¢ 16.00 1o 20.00), 232a



https://www.resolventa.ru/

7.2. IlporpammHoe o0ecnieyenune
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7.2.1. IllporpaMMHoOe o0ecniedeHre 0011ero Ha3HAYeHHU s

Ne Hazsanue Pa3smemenue
1 | Onepaunonnsie cuctembl MS Windows /Linux /Pex OC K s HO};(?XDSOH cetn
5 [Makersr opucHbIx npuinoxxennn MS Office / 1K B nokanbHO# ceTn
OpenOffice/LibreOffice BIrAy
3 [Tporpammel 1 mpocmoTtpa ¢aitnoB Adobe Reader / 1K B nokanbHO# ceTn
DjVu Reader BIrAy
4 Bpayseps! SAAnnexc bpayzep / Mozilla Firefox / Microsoft [IK B noxanbHOl ceTn
Edge BIrAy
[IK B 10KasIbHOM ceTH
5 | ArruBupycnas nporpamma DrWeb ES BLAY
. [IK B nokanbHOM ceTn
6 | Ilporpamma-apxusarop 7-Zip BLAY
7 | Mynberumenua npourpeiBarens MediaPlayer Classic K HO];(?HAB;OH cet
8 | [nardopma onnaita-o0ydeHus eLearning server HK B s1oKabHOi cetn
BIr'AY
9 | Cucrema komnbrorepHoro tectupoBanus AST Test K HO];(?IAB?OH cet

7.2.2. Cienajau3upoBaHHOE MPOrpaMMHoOe ohecreyeHue

No HazBanue Pa3zmerienne
1 [Iporpamma aHanmu3a (UHAHCOBOW OTYETHOCTH AJIBT [IK B nokasibHOM ceTn
duHaHCHI 3 BT'AY
. [IK B nokasnbHOM ceTn
2 | Cucrema xommbroTepHoi anredpst Mathcad BLAY

3 | Cucrema kKoMnbIOTEpHOM anredpbl Maxima

TIK ayx. 116, 120 (K1)

8. MesxkaucunniInHAPHbIE CBA3H

Jucuurmza, ¢ KOTopoit Kadenpa, Ha koTopoii npenogaercs [oxmuce 3aBenyrorero
HEOO0XOMMO COTIIACOBAHHE JUCIUTIIHA kadeapoit
b1.0.13 JTuneitnas DKOHOMUYECKOTO aHaiM3a, 3anoposxuesa JLA.
anredpa CTaTUCTUKHU u MIPUKJIaTHON =

MaTeMaTHuKU ‘7%
b1.0.17 Teopus DKOHOMHUYECKOTO aHaIM3a, 3anopoxuesa JILA.
BEPOSITHOCTEU U CTaTUCTUKHU 51 MIPUKIIAHON ~
MaTeMaThyecKas MaTeMaTHuKu (7%
CTaTHCTHKA
b1.0.21 DxoHoMeTpuKa DKOHOMHUYECKOTO aHaIM3a, 3anopoxuesa JLLA.

CTaTUCTUKHU " MIPUKIIaTHON _ ;7%

MaTeMaTHUK{




Crpanuna 45 u3 45

JIMCT nepuoanvecKux MpPoBepoK padoyeil MporpaMmbl
H MH(OPMAIHS 0 BHECEHHbIX M3MEHEHHUAX

JIOKHOCTHOE JUIIO,
MPOBOJIMBIIICE
nposepky: ©.1.0.,
JIOJKHOCTh

[Hara

[TorpebHOCTH
B KOPPEKTUPOBKE
yKa3zaHHEeM
COOTBETCTBYIOIIUX
paszenoB paboueit
IPOTPaMMBI

Nudopmanus o BHECEHHBIX
HU3MEHEHUSX
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