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1. O0mas XxapakTepuCcTUKA IUCHUILIMHBI
1.1. Heap aucuMnjiMHbI

Heabw u3ydeHUs TUCHUTUIMHBI SBISCTCS (POPMHUPOBAHHUE y OOYUAIONIUXCS YCTONYHMBBIX
3HAHWN U HABBIKOB MO MPUMEHEHUI0 MAaTEMATHUECKOTO aHAIM3a K PEIICHUI0 TEOPETHUYECKHX U
MPAKTUYECKUX 3aJad JKOHOMHYECKOTO COJIep)KaHWs, a Takxke (GOpMHUPOBAHUE CUCTEMHOTO
MBIIIICHUS] TyTEM JETalbHOTO aHaIM3a MOAXOJ0B K MaTeMaTHYeCKOMY MOJEIHPOBAHUIO U
CPaBHHUTEIHLHOTO aHATN3a KOHKPETHBIX YKOHOMUYECKUX 3a/1a4.

1.2. 3agauy JUCHHUILIMHEI

3apaum yuyeOHOW TUCIMIUIAHEIL:

— oBIajeHUEe 0a30BBIMH pa3eiaMd MaTeMAaTHUYECKOTO aHalu3a, HeOOXOAMMBIMH IS
aHaJIM3a ¥ MOJICITUPOBAHUS YKOHOMHUYECKUX 33134,

—  omlpejAeNeHue M ynopsigoueHue HeoOXoAuMOro oobsemMa HHPOpPMAIH PU TOCTAHOBKE,
peanm3ani ¥ 00pabOTKE HMTOTOBBIX PE3y/IhTATOB MATEMATHYCCKON MOICITH IKOHOMHUYCCKOM
3aa4u;

— (¢dopMHpOBaHHE TPAKTHYCCKUX HABBIKOB, KOTOpBIC IIO3BOJIIT B JaJbHEHUIIIEM
NpUHUMATH 3((HEKTUBHBIE pelIeHHs B MPOPECCUOHATLHON ACSITETEHOCTH.

1.3. IIpeameT AUCUMIIIMHBI

Ipeamer AucHMIIMHBI - TuddepeHnaTbHble 1 UHTETpaTbHbIe UCUUCICHUS (PYHKIHMA
OJIHOW TIEPEeMEHHOW W (YHKIUH HECKOJBKHX IMEPEMEHHBIX, a TAKXKEe HEOOXOIWMBIC ISl HHUX
TEOpHs IPEJIEIIOB, TEOPHS PAIOB U Teopus AU PepeHIInaTbHBIX YPaBHEHUH.

1.4. MecTo 1ucuMIJIMHbI B 00pa30BaTe/IbHONH IporpaMmme
JlaHHas TUCHMIIIIMHA OTHOCUTCA K 00s3aTenbHbM AucuuiuinHam OIl. Ona uzyuaercs Bo
BTOPOM CE€MECTpe Jjsi OYHOW (OpMbI OOydeHUS M B TPETHEM CEMECTpE JIsi OYHO-3a0YHOMU
(hopMbI 00ydeHHS.
1.5. B3aumMocBA3b ¢ APYTrHMHU AU CHUININHAMEA
JMucuunmaa b1.0.15 Marematuueckuii  aHanu3 CBA3aHa CO  CIHEAYIOLIUMHU
JTUCUUTIIMHAMU y4eOHOTO TIJIaHa!
— b1.0.13 Jluneiinas anre6pa;
— B1.0.17 Teopus BeposATHOCTEN U MaTeMaTUUECKasi CTATUCTUKA;
— b1.0.21 OxoHoMmeTpHKA.

2. [lepeyeHb MUIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHUSs M0 TUCIUIINHE,
COOTHECEHHBIX € INIAHUPYEMBIMH pPe3yJibTaTaMi OCBOEHHSI 00pa30BaTeIbLHOI

NPOrpamMMmabl
Komnerenuus NuaukaTop J0CTHKEHH KOMIIETEHIUU
Kox Conep:xkanue Kon Conep:xkanue
OIIK-2 |Cnocoben 31  |ocHOBHBIE IIPUHLIAIIBI u UHCTPYMEHTBI
OCYIIECTBISATh coop, MaTeMaTUYECKOro aHaiu3a ajs coopa U 00padoTKu
00paboTKy u JAHHBIX npu peleHun MOCTABJICHHBIX
CTAaTUCTHUYECKUI aHaIU3 HSKOHOMHMUECKHUX 3a]a4
JaHHBIX, HEOOXOAMMBIX| VY3  |IpPUMEHSTH METOAbl MAaTeMaTHYECKOrO aHaau3a H
JUISt pelieHus MOJIeIMpOBaHus Ui cOopa U 00pabOTKH JTaHHBIX
MOCTaBJIEHHBIX IIPU PELIEHUU TIOCTABJIEHHBIX YKOHOMHUYECKUX
HSKOHOMHMUECKHUX 3a]a4 H3 |pmajgeer HaBbIKaMu OINpeAeNCHUS U OLECHUBaHUS
MPAaKTUYECKOTO TMPUMEHEHHWs peHIeHUH  3ama4y
MaTeMaTH4YeCKOro  aHauu3a U1 pelleHHs
MTOCTaBJICHHBIX SKOHOMUYECKHX 3a/1a4



https://pandia.ru/text/category/zadachi_yekonomicheskie/
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3. O0béM QMCHUILVIMHBI M BUbI Y4eOHOH padoThl

3.1. Ounas ¢popma o0y4eHus

C
IToxa3aTenn eM2e 1p Bcero

OOmas Tpya0€MKOCTb, 3.€./d 5/180 5/180
OO0mas KoHTaKkTHas paboTa, 4 96,75 96,75
OO6mmas caMocTosiTenbHas padboTa, 4 83,25 83,25
KonTtaktHass pabora 1Tpd  MPOBEACHHUU
yueOHBIX 3aHATUH, B T.4. (1) 96,00 96,00

Jlekmun 40 40,00

NPaKTUYECKHEe-BCETO 56 56,00
CamocTosTenpHas pabdoTa TpU TPOBEIACHUN 65 50 6550
yueOHBIX 3aHATHH, 4 ' '
KonraktHass pabora TIpu  TPOBEACHHUU
MPOMEKYTOUHON aTTecTauu O0y4yarounxcs, 0,75 0,75
B T.4. (4)

TPYIIOBBIC KOHCYJIbTAINN 0,50 0,50

DK3aMeH 0,25 0,25
CaMocTosTeNnpHas paboTa pH
IIPOMEXYTOUHOM aTTeCTallH, B T.4. (1) 17,75 17,75

MOATOTOBKA K 3K3aMEHY 17,75 17,75
dopma mpOMEKyTOUHOM aTTeCTaIlHH SK3aMEH SK3aMEH

3.2. O4yHo-3204Has1 popMa 00y4eHHS
IToxa3aTenn CeM; “rp Bcero

OOmas Tpya0€MKOCTb, 3.€./4 5/180 5/180
OO6m1as KoHTaKTHas paboTa, 4 32,75 32,75
O6mmas camocTosiTenbHas paboTa, 4 147,25 147,25
KonTaktHass pabora TIpH  TPOBEIACHHH 3200 3200
yueOHBIX 3aHATUH, B T.4. (1) ' '

Jlexkmun 16 16,00

MPAKTHYECKHUE-BCETO 16 16,00
CamocTosTenpHass pabdoTa THpU HPOBEIACHUU
y4eOHBIX 3aHATHH, U 129,50 129,50
KonraktHass pabGora mpu  TPOBEICHHUH
MIPOMEKYTOUYHON aTTECTAllud OOYyYaOIIUXCS, 0,75 0,75
B T.4. (4)

TPYIIOBBIC KOHCYJIbTAINN 0,50 0,50

DK3aMeH 0,25 0,25
CamocrosTenbHas paborta npu 1775 1775
IIPOMEXKYTOUHOM aTTeCTalUH, B T.4. (1) ' '

MOJIFOTOBKA K SK3aMEHY 17,75 17,75
DopMa NPOMEKYTOYHON aTTECTALUN JK3aMeH JK3aMeH
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4. Conep:xanne IMCHUTIIAHBI

4.1. Conep:xaHue TUCOHUIIMHBI B pa3pe3e pa3/iesioB U MOAPa3IeI0B

Pa3nen 1. Beegenue B anaams.

Ioapa3znen 1.1. MuoxecTtBa u ¢pyHkuuu. Onepanuu Haja MHoxkecTBaMU. OCHOBHBIE YUCIIOBBIE
MHOXecTBa. DYyHKIMU OHOW mepeMeHHOoW. OCHOBHBIC 3J€MEHTapHbIe (PYHKIUH, UX rpaduKu.
CrnoxxHast GyHKITHSA.

Hoapa3znen 1.2. Tlpenenst u HenmpepbIBHOCTH. [locienoBaTtenbHOCTH, TpeAes YUCIOBOM
nocienosarenbHocTu. Teopemel o npexnenax. [Ipusnaku cymectsoBanus npezenos. Ilepsbiil u
BTOPOH 3aMeyaTeNIbHBIN Tpeaebl. beckoHeYHO Malbie 1 OECKOHEYHO OOJIBIINE BEITMYHHEI, CBA3b
Mexay HuMH. CpaBHeHHE OECKOHEYHO MalblX BeNIMYMH. PacKpbiTHE HEONpeesIeHHOCTEH.
HemnpepoBrocTh pynkmii. Touku pa3psiBa. Kiaccudukamnms Touex pa3pbisa.

Paznen 2. IndPepenunanbuoe ucuncienne GyHKIuil 0HOr0 nNepeMeHHOro.

Hoapa3snen 2.1. IlpousBoanas. [lpousBoanas: onpeneneHrne, MEXaHUYECKUM M TEOMETPUUCCKUIA
CMBICII. YpaBHEHHE KacaTeJbHOM K KpuBoil. Jluddepenuupyemocts ¢QyHKIMHA, CBS3b
HemnpepbIBHOCTU ¢ AuddepeHuupyeMocTbio. O6paTtHas QyHKuus u ee AudepeHLrpoBaHUE.
Tabnuua ocHOBHBIX MpaBuil U Gopmyin auddepenupoBanus. IIpon3BoHbIE BHICIINX TOPSIKOB.
Juddepenuman GyHKINN, €T0 IPUMEHEHUE B MPUOIMKEHHBIX BHIYMCICHUSAX.

Hoapa3zaen 2.2. UccnenoBanue GyHKUIU.

JloctaTouHble MPU3HAKM MOHOTOHHOCTH (QYHKIHMH. DKCTpeMyMbl (DYHKIMH, HEOOXOIHMOE M
JIOCTAaTOYHBIE YCIIOBHsI. DKOHOMHUYECKUE MPUIOKEHUS. BBIMyKIOCTh KpUBOHM, TOUKH Meperuoa.
HeoOxonumoe u noctaTouyHble ycIOBUS. ACUMOTOTHI KPUBOW. DKOHOMUYECKHE MPUIIOKEHUS B
TEOPHH (PUPMBI.

Pa3nes 3. UHTerpanbHoe ucyucjieHue (PyHKIMI 0HOI NepeMeHHOi.

Hoapa3zaen 3.1. HeonpeneneHHbIH nHTETpal.

Ompenenenne mnepBooOpa3Hoi. Teopema O OECKOHEUHOM MHOXECTBE TIEPBOOOPA3HBIX IS
nanHoil ¢ynkuuu. IloHsiTHMEe HeompeseneHHOro MHTerpajia. Tabnuia OCHOBHBIX HMHTETPasoB.
OcHOBHbBIE CBOMCTBa HEONpENEIeHHOro HHTerpana. MHTerpupoBaHue MeTogaMH 3aMeHbI
NepeMeHHOH U 1o YacTsaM. PannoHanbHble JpoOU U UX UHTETPUPOBAHHE.

Moapa3zaen 3.2. OnpeneneHAbBI HHTETPA.

[lonsTHe ompeneneHHOro MHTErpasa, OCHOBHBbIE cBoiicTBa. Teopema o cpennem. Ilnmomane
KpUBOJIMHEWHOW Tpanenuu. [Ipou3BogHas ONpeneseHHOro HWHTErpaja M0 IEePEeMEHHOMY
BepxHemy mpeneny. @opmyna Herotona-JleiiOHuia. BerancineHue ompenenieHHOTO WHTEerpaia
METOJaMM 3aMEHbl MepeMEeHHOW M Mo 4vacTsaM.  HecoOGcTtBeHHble uHTerpansl. Ilpunoxenus
OTpeNIeJICHHOr0 HWHTerpajia: Iuomanb (Urypsl B JEKapTOBBIX KOOpAWHATaX, O0OBEM Tena
BpAILEHUS, JUTUHA JYTH IITIOCKOW KPUBOM.

Pa3nes 4. DyHKIIMHM HECKOJIBKHX NePEeMEHHBIX.

IMoapa3znen 4.1. Onpenenenue GyHKIIUNA HECKOJIBKUX ITEPEMEHHBIX.

O6nactp onpeneneHust U rpapuk GyHKIUN IBYX NepeMeHHbIX. JIMHUM M TOBEPXHOCTH YPOBHS.
YacTtaeie mpousBoaHbie U nuddepennuansl. [lomHoe npupamienue u nogHbd auddepenmnman,
ero npuMmeHnenue. [IponsBoaHas cI0XHON (QYHKIMH, TPOU3BOIHAS HESIBHO 3alaHHON (PYHKITUH.
Vpauenne kacatembHoii k kpuBoit F(X,Y) =0. VpaBHeHnme kacaTenpHON MIOCKOCTH K
nosepxnoctn  F(X,y,2) =0. IIpomsBognas mno HampasiaeHuto. ['paguent. YacTHble
IIPOM3BOJHBIE BBICIINX ITOPSIKOB.

Hoapa3zaen 4.2. DxcTpeMyMbl PYHKIIUH IBYX IEPEMECHHBIX.

OmnpeneneHue 3KcTpeMyMa (YHKIUM HECKOJIBKUX IE€PEMEHHBIX. YCJIOBHBIE 3KCTPEMYMBI;
HanOoJplllee M HaWMEHbIee 3HaYeHHs (GyHKIUH Z = f(X, y)B 3aMKHYTOM OIpaHWYECHHOU
o0nacTh. DKOHOMUYECKHE MPUIIOKEHUS.

Paznen 5. Inddepenuuaibubie ypaBHeHHS.
Hoapa3zaen 5.1. Jluddepennmansabie ypaBHEHHUS TIEPBOTO MOPSIKA.
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[Mpumepsr 3amay, npuBOAAIKX K aupdepeHIHaNbHbIM ypaBHEHUsIM. JlnddepenumansHoe
ypaBHeHHs 1-ro mopsaka: oOmiee W vacTHOe  pemieHue (uHTerpai), 3anada Komwm,
(dhopmynupoBka TEOPEMbI  CYILIECTBOBAaHUS W €JAMHCTBEHHOCTH pELICHUS YpaBHEHUS
y'=f(X,y¥). Iuddepenumanphpie ypaBHeHHs |-ro TopsAka ¢  pasAelsOIUMUCST

nepeMeHHbIMU. JIuHelHble auddepeHIManbHble  ypaBHEHUs 1-ro mopsjaka M ypaBHEHHUs
beprymn.

Honpazaen 5.2. [lupdepennunansaple ypaBHEHHU BTOPOrO HOPsIIKA.

JuddepenunanpHple ypaBHEHUS 2-TO MOpPsAKa: 001Iee U YacTHOE pelieHue (MHTerpa), 3agada
Komm, ¢opmynanpoBka TeopeMbl CYIIECTBOBaHHMS M EIMHCTBEHHOCTH DELICHUS YpaBHEHHS
y'=f(X,Y,Y'). Juddepennuansupie ypaBHEHHs 2-TO MOPSAAKA, JOMYCKAIOIIHE TIOHIDKEHHE

nopsanka. Jluneilinele nuddepeHnmanbHple ypaBHEHUS 2-TO MOpsJIKa: CTPYKTypa o0OIIero
pelleHus  OJHOPOAHOIO M HEOJHOPOAHOrO  ypaBHEHMH. JIMHElHBIE  OJZHOPOJHBIE
mubdepeHMaNbHble  YpaBHEHHMsST 2-TO  MOpsiAKa C  TMOCTOSHHBIMH KO3 QHUIIMEHTaMHU.
XapakrepucTuueckoe ypaBHeHue. JInHelHble qudQepeHnranbable ypaBHEHUsT 2-T0 TOpsiIKa C
MOCTOSIHHBIMU KO3()(DUIIMEHTaMU U CTIeIUaIbHON IPABON YaCThIO.

Pa3nea 6. Pansbl.

Hoapa3snea 6.1. Yncaossblie psiabl.

CxomumocTs psina. [Ipusnaku J{anam6epa u Komu. MHTerpanbHblil Ipu3HaK CXOIUMOCTH.
oapasnen 6.2. ®ynkunoHaabHbIe psiibl. CTeneHHbIE PAAbI.

[loToueuHasi, paBHOMEpHas M HOpMalbHas CXOJUMOCTH, CBSI3b MeX1y HUMHU. IlpusnHax
Beiiepmitpacca paBHOMepHOUW cxomumocTh. Ilpu3naku AbGenst m Qupuxie. HempepbIBHOCTS,
T epeHIPyEeMOCTh U HHTETPUPYEMOCTh CYMMBbI ()YHKIIMOHATIBHOTO psifia. CTeneHHbIe Psiibl.
Teopema Komm-Anamapa. Paguyc u muHTEpBaI CXOAUMOCTH CTETICHHOTO psfa. Teopema Abers.

4.2. Pacnipene/ieHHe KOHTAKTHOM U CAMOCTOSITEJIbHOI padoThbI IPU NOATOTOBKE K
3aHATHAM 10 MOApa3ieaamM

4.2.1. Ounas ¢popma 00y4eHHs

KonrtakTHas CP
Paznensl, moapasaens! TUCIATUTHBL pabora
JI 113
Paznen 1. BBegenue B aHams. 6 10 8
Ioapasnen 1.1. MHOXecTBa ¥ PYHKIIHH.
Onepanuu Hajx MHOXKecTBaMU. (OCHOBHBIC YHCIIOBBIE MHOMXECTBA. 5 5 4

OyHKIMM 0AHON mepeMeHHO. OCHOBHBIE 3JIEMEHTapHbIe (DYHKIMH,
ux rpaguku. CinoxHast QyHKIHS.

ITonpaznen 1.2. [Ipenensl 1 HENPEPHIBHOCTD.

IlocnenoBarenbHOCTH, TpENeNl  YHMCIOBOM  IOCIENO0BATEIbHOCTH.
Teopemsl o npenenax. [IpuzHaku cymectBoBanus npeaenon. [lepBorii u
BTOPOH 3amMeuaTeNbHBIN mpenenbl. beckoHeyHo Manbie U OeckoHeuHo| 4 8 4
OoJbIIMe BETUYMHBI, CBS3b Mex1y HUMHU. CpaBHEHHE OECKOHEYHO
MallbIX BEJIMYMH. PackpeiTvie HeompeneneHHOCTeH. HempepsIBHOCTH
¢bynxmii. Toukn paspeiBa. Knaccudukanus Touek pa3pbia.

Paznen 2. JInddepennuaibHoe ucuucjieHue QyHKIUH OIHOr0
NepeMeHHOro.
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Ilompaznen  2.1. IlpousBomnas. IlpousBomnas: ompeneneHue,
MEXaHWYECKUM U T€OMETPUYECKUN CMBICI. YPaBHEHHE KacCaTEIbHOU K
kpuBoil. luddepenuupyemMocts (yHKIMHA, CBA3b HENPEPHIBHOCTU C

g hepeHIIPYEMOCThIO. OOpatHas GbyHKIHS u ee| 4 6 6
muddepennpoBanre. Tabmuia OCHOBHBIX TMpaBWil W GopMyl

Qg QepeHIpoBaHusI. [powusBoaHBIE BBICIITNX TOPSIIKOB.

Huddepenuman QyHKIMH, €ro MNpUMEHEHHE B MPUOIMKEHHBIX

BBIYUCIICHUSX.

[Toxpazaen 2.2. UccnenoBanue GyHKITUH.

JlocTatouHble TMPHU3HAKK MOHOTOHHOCTH (YHKIHMH. OKCTPEMYMBI
GyHKIIMM, HEOOXOJUMOE M JOCTAaTOYHBIE YCIOBUSA. DKOHOMUYECKHE
NpUJIOKEHHUs. BBIyKIIoCTh KpUBOH, Touku nepernda. Heobxomumoe u
JIOCTaTOYHBIE  YCJIOBHS. ACHMIOTOTHI  KPUBOW. DKOHOMHYECKHE
MIPUIIOKEHUS B TCOPUU (PUPMBI.

Pasnen 3. UnTerpajibHoe ncuncjieHue GyHKuuii OqHOM
nepeMeHHOI.

Ilonpaznen 3.1. HeonpeneneHHslit MHTErpal.

Ompenenenne nepBooOpa3zHoi. Teopema 0 GECKOHEYHOM MHOMXKECTBE
nepBooOpa3HbIX Uil JaHHON ¢yHKuuM. lloHATHE HeonpeneIeHHOro
uHTerpana. Tabmuua OCHOBHBIX HHTerpanoB. OcHOBHbIE cBoiicTBa| 4 6 4
HEOIPEEICHHOT0 HHTerpana. MHTerpupoBaHMe METONAaMU 3aMEHBI
MEepeMeHHOM M 10 d4acTaM. PanuoHanbHble JApodM U HX
UHTETPUPOBAHHUE.

[Moppazaen 3.2. OnpeneneHHbI HHTETPAIL.

[lonaTHe onpeneaeHHOro0 MHTErpaia, OCHOBHBIE CBOWMCTBA. Teopema o
cpengem. Ilnomans kpuBosmMHeWHOW Tpameuuu. IIpousBoxHas
ONPEZCIICHHOI0 HMHTETpajia 10 IEPEMEHHOMY BEpPXHEMY IIpeney.
@®opmyna  Herotona-JleitOnumna.  Berumcnenue — ompenenenHoro| 4 4 9,5
UHTETrpaja METOJAMHM 3aMEHbl IIEPEMEHHOW W 10  YacTsM.
Heco6cTBennbie nnTerpainsl. [IpunoxeHus onpeaesieHHOro HHTerpana:
II0IIaAb (GUrypsl B JEKaPTOBBIX KOOPJMHATaX, 00BEM Teja BpallleHus,
JUIMHA JIYTH IJIOCKON KPUBOM.

Pa3nes 4. DyHKIIMH HECKOJIBKHX NIePeMEHHBbIX. 8 10 12

[Moapaznen 4.1. OmnpeneneHre (QyHKIIUHM HECKOJBKHX IEPEMECHHBIX.
Ob6nactp onpeneneHus U rpaduk QyHKIMM IBYX NepeMeHHbIX. JIMHUK
U MOBEPXHOCTU ypOBHS. YacTHbIe MpoOW3BOJHBIE U Tu(depeHIabl.
[lonnoe mpupameHue W NOJHBIN nuddepeHunan, ero NpUMEHEHHE.
[IpousBogHast CioX)HOW (DYHKIMH, TPOW3BOAHAS HESBHO 3aJaHHOU
¢GyHKIMU. YpaBHEHHE KacaTelNbHOM IUIOCKOCTH K TTOBEPXHOCTH.
[IpousBognas mo HampasineHutro. ['panueHt. YacTHblE NPOU3BOIHBIC
BBICIIIMX MOPSIIKOB.

Ionpasnen 4.2. DxcTpeMyMbl GYHKINHU ABYX EPEMEHHBIX.
OmnpeneneHue 3KcTpeMyMa (DYHKIUM HECKOJIBKUX IE€PEMEHHBIX.
VYcioBHBIE OKCTpEMyMbl; HauOoJbllee M HauMEHbIIEE 3HAueHHs| 4 4 6

dyskmmn  Z = f(X,Y)B 3amxHyTOii OrpaHHYeHHOH  06NACTH.
DKOHOMHYECKHE NPUIOKEHHS.

Paznea 5. Iuddepenunaibibie ypaBHeHUs. 6 8 12
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Ionpasnen 5.1. Auddepenunanbuple ypaBHEHUS IEPBOTO MOPSIKA.
[Ipumepsl 3amau, npuBoASIIUX K JU((epeHINaTbHBIM YPaBHEHUSM.
HuddepenumanbHoe ypaBHeHUs 1-ro mopsaka: oOIiee M YacTHOE
pemenne (uHTerpan), 3amada Kommwm, QopMymupoBka — TEOpeMbl
CYIIECTBOBaHMS W CAMHCTBEHHOCTH  pELICHHUS  ypaBHEHHUS
y'=f(X,y). Hdubdepenmmansupie ypaBHeHHS 1-r0 TOpAmKa C
pasfensommMucs TnepeMeHHbIMH. JIuHeliHble nuddepeHuantsHbe
ypaBHeHus |-ro nopsiaka u ypaBHeHus: bepHymn.

Ionpasnen 5.2. Iuddepennmanbabie ypaBHEHU] BTOPOTO MOPSIKA.

Hudbdepennmanpaple  ypaBHEHUsT 2-TO TOpsAKa: 00IIee W YacTHOE
pemenue (uHTerpan), 3amada Komm, QOopMylIupoBKa — TEOPEMBI
CyIIECTBOBAaHMA W E€AMHCTBEHHOCTH  DELIEHHUS  ypaBHEHHUs
y'=f(X,y,Y'). Juddepenunansusie ypaBHeHHs 2-TO TOpSIKA,

JIOITyCKAIOIUe MOHWKeHUe nopsiaka. JIuneinsle nuddepeHnmaibHbie
ypaBHEHHS 2-TO TOPSAKA: CTPYKTypa OOIIETo PEemeHns] OAHOPOIHOTO U
HEOAHOPOIAHOTO YpaBHEHHIA. JIuneitnbie OTHOPOIHBIE
maddepeHnranbEple  ypaBHEHHS 2-TO  TOpsAAKa C MOCTOSHHBIMH
kodpdunmeHtamMu.  XapakTepUCTHYECKOe ypaBHeHHE. JIMHEWHBIC
maddepeHnmanpEple  ypaBHEHHS 2-TO  TOpsAAKa C MOCTOSHHBIMU
KOX(PHUIMEHTAMH U CTIEHUAIBHON MPaBOH YacThIO.

Pasgea 6. Paawbl.

12

[onpaznen 6.1. Yucnosble psbl.
Cxogumocts psaa. Ilpusnaku Janambepa u Komm. MuTerpanbHbiii
MIPU3HAK CXOJIUMOCTH.

[Tonpaznen 6.2. dyHkuyoHanbHbie paibl. CTENIEHHbBIC PSJIBL.
[ToToueunasi, paBHOMEPHAs: U HOPMAJIbHAsI CXOJIUMOCTH, CBSI3b MEXITY
Humu. [Ipusnak BeliepmiTpacca paBHOMEpHOU cxonumocTu. [Ipusznaku
Abens u Aupuxie. HenpepsiBHOCTD, AudPepeHIpyeMOCTh U
HHTETPUPYEMOCTb CYMMbI D YHKIIMOHATLHOTO psifa. CTEeHHbIE PSIBL.
Teopema Komn-Anamapa. Paguyc u uHTEpBai CXOAUMOCTH
cTeneHHoro psaaa. Teopema Abers.

Bcero

40

56

65,5

4.2.2. Ouno-3a0uHas popma o0yueHus

Paznenbl, mompasnenbl TUCITUTUTAHBI

Kouraktaas
pabota

J

I13

CP

Pa3nen 1. Beeaenune B anajans.

2

2

20

Ioapasnen 1.1. MHOXecTBa ¥ PYHKITHH.

Onepaunn Hax MHOXKecTBaMU. (OCHOBHBIE YHCJIOBBIE MHOXECTBA.
OyHKIMH 0OAHON TepeMeHHO. OCHOBHBIE JIEMEHTapHbIC (DYHKIHH,
ux rpaduku. CrnoxxHast GyHKITHS.

10
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[lonpaznen 1.2. [Ipenensl 1 HENPEPHIBHOCTD.

ITocnenoBarenbHOCTH, TPEAET  YUCIOBOM  IMOCIEAOBATEIBHOCTH.
Teopemsl o0 npenenax. [IpuzHaku cymecrBoBanus npeaenos. llepsoiil u
BTOPOi 3amedaTesIbHbIA Tpeneiibl. beckoHeuHO Masbie U OECKOHEYHO
OoJbIIe BETUYMHBI, CBSI3b MEXIy HUMH. CpaBHEHHE OECKOHEYHO
MaJIbIX BEIMYMH. PackpbiThe HeompeaeneHHocTerd. HenpepbslBHOCTH
¢dbynxmii. Toukn paspeiBa. Knaccudukanus Touek pa3pbia.

Paznen 2. [AuddepenumanbHoe HcUYUCTeHHE (YHKIHIA OIXHOr0
1epeMeHHOoro.

[Monpaznen 2.1. [IpousBoaHas.

[IpousBogHas: omnpeaeneHne, MEXAaHWYECKHMM M TIeOMETPUYECKHH
CMBICII. YpaBHEHHE KacaTelbHOM K kpuBol. [uddepeHuupyemoctsb
(GyHKLUH, CBSI3b HEMIPEPBIBHOCTH C U depeHupyeMoctbio. ObpaTHas
¢byakus u ee auddepeHurponanue. TaOmuia OCHOBHBIX NMpaBUl U
bopmyn auddepeniuponanus. [Ipon3BoaHbIE BBICHIMX IOPSIKOB.
Hudpdepenuman ¢GyHKIMHU, €ro MNPUMEHEHHE B IMPUOIMKEHHBIX
BBIUUCIICHUSIX.

[Monpasznen 2.2. UccnenoBanue HyHKITHIA.

JloctaTouHble NPU3HAKK MOHOTOHHOCTH (YHKIUHU. OKCTPEMYyMBbI
(GyHKIMH, HEOOXOIMMOE M JIOCTATOYHBIE YCJIOBUS. DKOHOMHUYECKHE
MPUIIOXKEHUA. BBITTYKIIOCTh KpUBO#, TOUKH Tieperuda. Heooxomumoe u
JOCTAaTOYHBIC YCIOBUAL. ACHUMIITOTEI KpPIBOﬁ. DKOHOMUYECKUE
MIPUJIOKEHHUS B TCOPUU (PUPMBIL.

Paznen 3. UnTerpajbHoe ucuncjaeHne PyHKUuM 0QHOI
nepeMeHHOM.

[Moxpaznen 3.1. HeonpeneneHnuslit HHTETpa.

Onpenenenne nepBooOpa3Hoil. Teopema 0 0ECKOHEYHOM MHOXKECTBE
nepBooOpa3HbIX Uil JaHHOM (yHkumu. [loHsTHE HEOMpeaeIeHHOTro
uHTerpana. Tabmuma OCHOBHBIX HHTerpaioB. OCHOBHBIE CBOMCTBa
HEOMNpPEACIICHHOT0 HWHTerpana. MHTerpupoBaHue MeETOJaMH 3aMEHBI
MEepeMeHHOW W 1O 4YacTaAM. PanuoHanbpHBIE ApodM U UX
WHTETPUPOBAHHUE.

[Tongpaznen 3.2. OnpeneneHHbI HHTErpal.

IlonsiTne onpenesleHHOro MHTErpaia, OCHOBHBIE CBOMCTBA. Teopema o
cpenneM. Ilmomager kpuBosMHEWHOW  Tpaneuuu. [IpomsBogHas
OMPENIENICHHOTO MHTErpaja IO IEPEMEHHOMY BEpXHEMY IMpejeny.
®opmyna  Herorona-JleiiOHuiia.  BberymciieHne  ONpenesieHHOTO
WHTErpajla  METOJaMHU 3aMEHbl TEPeMEHHOM ¢ TI0  YacTsAM.
Heco6cTBennbie nnterpansl. [IpunokeHust onpeneaeHHOro HHTerpaa:
wIomaab GUrypsl B JEKaPTOBLIX KOOpIMHATAX, 00bEM Teja BpalleHMUs,
JUTMHA TYTH TJIOCKOM KPUBOM.

Paznen 4. DyHKIIUN HECKOJbKHUX NEePeMEHHBIX.

Ionpasnen 4.1. Onpenenenue GpyHKINN HECKOIBKUX NEPEMEHHBIX.
Ob6nacte onpenenenus U rpapuk GyHKIUU ABYX NepeMeHHbIX. JInHuu
U TIOBEPXHOCTH YpoBHS. YacTHble mpou3BojHbIe U auddepeHnans.
[lonHoe mnpupamienue u nojaHbl IuddepeHnnan, ero NpuMeHEHHeE.
[IpousBoHas CIIOXXKHOM (YHKIUHM, NPOU3BOJHAS HESBHO 3aJaHHOM
GyHKIMM. YpaBHEHHE KacaTelIbHOM IUIOCKOCTH K TIOBEPXHOCTH.
[IpousBogHas mo HampasieHuto. ['pagueHT. YacTHbIE NPOU3BOIHBIE
BBICIIIHX MOPSIIKOB.

1 10
3 20
2 10
1 10
3 24
2 12
1 12
3 25,5
2 14
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Ionpasnen 4.2. DxcTpeMyMbl GYHKINHU IBYX EPEMEHHBIX.

Omnpenenenne H3KcTpeMyma (YHKIUHM HECKOJIBKHUX IE€PEMEHHBIX.
VYciioBHBIE HKCTpEMyMBbI; HauOoJbplllee M HauMEHbIIee 3HAYCHHS
dysxkmun  Z = f(X,Y)B 3amxHyTOif OrpammueHHO#  o6GmacTH.

OKOHOMUYECKHE IMPUITOKCHUA.

115

Paznea S. Inddepenuunanbupie ypaBHeHus.

20

[onpaznen 5.1. Juddepennuanbupie ypaBHEHUS IEPBOTO MOPSIKA.
[Mpumepsl 3anay, TpuUBOAALIIMX K TU(BGEpEeHINATBHBIM YPaBHEHHUIM.
HNudbdepennmanpaoe ypaBHeHHs] 1-ro mopsiika: oOIee ¥ 4YacTHOE
pemenue (uHTerpan), 3amada Komm, QopMynmupoBKa — TEOPEMBI
CyIIECTBOBAHMA W €IMHCTBEHHOCTM  pELIEHHA  ypaBHEHHUS
y'=f(X,y). Hubdepenumansupie ypaBHeHHS 1-ro mHopsagka c
pasfensionmmMucs nepeMeHHbIMH. JIuHeliHble nuddepeHuansHbe
ypaBHEHMS 1-ro mopsijika U ypaBHeHUs bepHyruim.

10

Ionpasnen 5.2. uddepennmanbabie ypaBHEHUS BTOPOro MOPsAKa.
JuddepenumanpHple ypaBHEHUs 2-TO MOpsJKa: O0IIee M YacTHOE
pemenne (uHTerpan), 3anaya Komm, ¢opMynupoBka — Teopembl
CYLIECTBOBAHMSI M €AMHCTBEHHOCTH  PELICHUs  ypaBHEHUS
y'=f(X,y,Y'). Hubdepenunansupiec ypaBHeHHs 2-TO TOPSIKA,
JIOIyCKAOIMe MOHWKEeHUe nopsiaka. JIuneinsle nuddepeHnuaibHbie
ypaBHEHUS 2-T0 MOpsiiKa: CTPYKTypa OOIIEro peuieHus OJHOPOJHOTO U
HEOJHOPOAHOIO yYpaBHEHUI. JIuneiinbie OJIHOPOJHBIE
muddepeHanbHble  YpaBHEHHUS 2-TO TMOpsiAKa C  MOCTOSHHBIMU
kodpunrenTamu.  XapakTepucTUYeckoe ypaBHeHHe. JIuHeiiHble
muddepeHMaNbHble YpaBHEHHS 2-TO TOpsiAKa C  [MOCTOSSHHBIMU
KOX(HUIMEHTAMH U CTIEHHAIbHON MPaBOil YacThIO.

10

Pa3gean 6. Paabl.

20

[onpaznen 6.1. Yucnosble psbl.
Cxomumocth psipa. Ilpusnaku Jlamambepa m Komm. HHTerpaibHbIN
IIPU3HAK CXOJUMOCTH.

10

[onpaznen 6.2. yHkunoHanbHble psabsl. CTENEHHBIE PSIIbL.
IloToyeunasi, paBHOMEpHasi 1 HOpPMaJbHAsI CXOAUMOCTH, CBSI3b MEKIY
HuMH. [IpusHak Beliepmrpacca paBHoMepHON cxoquMocTH. [Ipu3Hakn
Abens u /[upuxne. HenpepsiBHOCTh, nupdepeHuupyeMocTs u
UHTETPUPYEMOCTh CYMMbI (DYHKIMOHAIBHOTO psna. CTeneHHble Psiibl.
Teopema Komm-Apnamapa. Paaumyc u  uHTEpBal  CXOIHMMOCTH
creneHHoro psja. Teopema Abens.

10

Bcero

16

16

129,5

4.3. Ilepeyenb TeM H y4eOHO-METOANYECKOro oOecnevyeHus
padoTbI 00yUYarOIUXCS

IJISI CAMOCTOSITEILHOM

O0BéM, u
Ne . YyebHO-MeTOANUECKOE dhopma oOyueHus
Tema caMocTOSITEIBHON PabOTHI
n/m o0ecrieyeHne OYHasi | OYHO-
3a04HasI
IToppasnes 1.1. MHokecTBa U QyHKIMH. 4 10
1. | Ilpenmer mMareMatudeckoro | BrIcimas MaTeMaTHKa hilie: ¢ 4 10
aHaJIM3a W €ro posib B 3a/ayax | 9KOHOMHCTOB: yu4eOHUK JUIst
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HKOHOMHUYECKOTO COJIEpPKaHMs. | CTYAEHTOB BY30B, OOYyYaroIIUXCs
1o HKOHOMUYECKUM
cnenuanbHocTaM / [H. 1. Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOnurn, 2010 - 480 c.
ITonpasnea 1.2. Ilpenesibl 1 HENPEPBLIBHOCTb. 4 10
2. | Teopembl 0  HempepbIBHBIX | Bricias MaTeMaTHKa U1 4 10
byHKIHAX Ha OTpe3Ke. | 9KOHOMHCTOB: y4eOHHK TUTSt
HenpepbpIBHOCTh 3JIEMEHTApHBIX | CTYAEHTOB BY30B, OO0yYaromMXcs
G yHKIHIA. o SKOHOMHYECKUM
cnenuansHocTaM / [H. 1. Kpemep
[1 np.]; mon pen. H. III. Kpemepa -
M.: FOnurn, 2010 - 480 c.
IMoapa3snen 2.1. [IpousBoanas. 6 10
3. | Ilpumenenne mnpousBogHoii B | boopuk I'. W. Bricmias matematnka 6 10
HKOHOMUYECKUX JUIsl SKOHOMHUCTOB: COOpHHK 3a/iay
HCCIIEIOBAHUSX [>nexTponHBI pecypc]: YueOHoe
[TpousBoacTBeHHble  (GYyHKUMU. | HocoOue: YuebHoe mocodue / I'. U.
Oyukuuu  cmpoca, Bbelpyukd, | boopuk, P. K. I'punnesudtoc, B. 1.
U3IEPKEK, npubsLn. | MatBees, b. M. Pyneix;
OnactuyHOoCTh  QyHKIMHU, ee | Poccuiickuit SKOHOMHWYECKUI
SKOHOMUYECKHUM CMBICIL. yHusepcureT uM. ['.B. Ilnexanosa -
Mockaa: 000 "Hayuno-
n3narensckuil nentp MHOPA-M",
2024 - 539 c. [DU] [2BC 3nannym]|
URL:
https://znanium.ru/catalog/documen
t?1d=446809
Hoapa3znea 2.2. UccaenoBanue pyHKIUI. 6 10
4. | UccnemoBauue IUHAMUKA 6 10
MOJTHOM BBIPYUYKH B | Bricmas MaTeMaTHKa TUTS
3aBUCHUMOCTH OT 3JIACTUYHOCTH | IKOHOMHUCTOB: y4eOHUK IS
crpoca. HccnenoBanue | CTyJEHTOB BY30B, OOYUYaIOLIMXCS
TUHAMHUKA (DYHKIIUH, JHHAMHKA | IO SKOHOMHMYECKUM
(GyHKIMU  TOJNHBIX, CpeqHHX, | cnenuanbHocTsM / [H. 1. Kpemep
MIPEACITBHBIX uznepxek. | [u ap.]; mox pen. H. 1. Kpemepa -
YcaoBus poctwxkenns | M.: FOuutu, 2010 - 480 c.
MaKCHUMaJIbHOM MPHOBbLIH.
IMoapa3znen 3.1. HeonpeejieHHbI HHTErpaJl. 4 12
bo6puk I'. . Beicmas maTemaTuka
JUIE SKOHOMHUCTOB: COOpHHK 3a/1a4
[@nexTponHHBI pecypc]: YueOHOe
nocobue: YuebHoe mocodue / I'. U.
HNuterpupoBanue bo6puk, P. K. I'puanesudroc, B. U.
TpuroHomeTpuueckux ¢GyHkuuid | MarBees, b. M. Pynpix;
5. | mpu Tomomu yHuBepcanbHOU | Poccmiickuii AKOHOMHUYECKHH 4 12
TPUTOHOMETPUYECKON yHusepcuteT uM. ['.B. Ilnexanosa -
OJICTAHOBKH. Mocksa: 000 "Hayuno-
n3narensckuit neHtp MHOPA-M",
2024 - 539 c. [DU] [OBC 3nanuym]|
URL:
https://znanium.ru/catalog/documen



https://znanium.ru/catalog/document?id=446809
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t?1d=446809

Bricmias MaTeMaTHKa TS
9KOHOMHCTOB: y4eOHUK IS
CTYICHTOB BY30B, OOy4JarOUIUXCS
o SKOHOMHYECKUM
cnemmanpHOocTAM / [H. 1. Kpemep
[1 ap.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.

ITon

paszjaen 3.2. OnpenesieHHbI HHTErpaJ.

5,5

12

[IpumeHeHne  ONpeEIEHHOTO
MHTETrpaja B OIICHKE
nuddepeHann JI0XO/10B
Hacenenus. Kpusass JlopeHca u
ko3ppuuueHT Hxunu.

Bricmas MaTeMaTHuKa IS
9KOHOMHCTOB: y4eOHUK JUISL
CTYIEHTOB BY30B, OOy4aroumxcs
1o 9KOHOMMUYECKUM
cneruanbHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.

5,5

12

Honpasnea 4.1. Onpenesienne PyHKIMH HECKOJIBLKHX NepeMeHHbIX.

14

[Tpumepsnl HCTOJIb30BAHUS
byHKIIN HECKOJIBKUX
MEPEMEHHBIX B YKOHOMUKE.

Bricmias MaTeMaTHKa IS
3KOHOMUCTOB: y4eOHUK VIS
CTYIEHTOB BY30B, OOy4aroumxcs
1o YKOHOMUYECKUM
crenuansHocTsM / [H. 1. Kpemep
[u ap.]; mon pen. H. L. Kpemepa -
M.: FOsutn, 2010 - 480 c.

11

IMon

asgena 4.2. JkcrpeMyMbl (PYHKIIMM ABYX IepPeMEHHBIX.

115

[Ipenen ¢yHKIMKA HECKOIBKHUX
nepemeHHbIX. [Ipenen ¢yHkumuu
10 HaIIPaBJICHHUIO.

Bob6puxk I'. U. Breicias maTemaTHka
JUIsl SKOHOMHUCTOB: COOpHMK 3a/ay
[anekTpoHHBI pecypc]: YueOHoe
nocobue: Yue6Hoe mocodue / I'. U.
Bbobpuk, P. K. I'punnesuutoc, B. U.
MartBees, b. M. Pynpik;
Poccuiickui 3KOHOMHYECKUI
yHuBepcuteT uM. ['.B. [lnexanosa -
Mockaa: 000 "Hayuno-
n3narenabckuit neHtp UHOPA-M",
2024 - 539 c. [DU] [DBC 3nanuym]|
URL:
https://znanium.ru/catalog/documen
t?1d=446809

Beoicmas MaTeMaTHhKa JUTSt
3KOHOMUCTOB: y4eOHUK JUTSL
CTYICHTOB BY30B, OOyYaIOUIUXCA
o SKOHOMUYECKHM
cnenuanbHocTaM / [H. HI. Kpemep
[1 np.]; mon pen. H. III. Kpemepa -
M.: FOnurn, 2010 - 480 c.

11,5

ITon

azned S.1. lndpepeHunajibHbie

YPABHEHHS IEPBOr0 MOPSAIKA.

10

Cuctembl nu¢depeHInanbHbIX
ypaBHeHuil. HopmanwsHas popma
cuctembl. OTbICKaHUE pEIICHUs
CUCTEMBl METOJIOM CBEIECHHS K

Bricmas MaTeMaTuKa st
YKOHOMHMCTOB: y4eOHUK TUTS
CTYJICHTOB BY30B, OO0y4YarOIIMXCA
110 SKOHOMHYECKHM

10
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onnomy nuddepenmansaomy | cnenuaibHocTsaM / [H. L. Kpemep
YpaBHEHHUIO. [u ap.]; mon pen. H. III. Kpemepa -
M.: FOnurn, 2010 - 480 c.
ITonpasnea S.2. InddepeHunajibHbie yPABHEHHSI BTOPOI0 MOPsSiAKA. 6 10
Bricmias MaTeMaTHKa TUTS
3KOHOMHCTOB: eOHUK JUISt
JlddepernmanbHIe ypasHCHHs CTYJCHTOB By3013,yq06yqa101unxc;1
n-ro MOpSAJIKA.
10. Tl epeHIabHbie ypaBHeHus 1o IKOHOMHUYECKUM 6 10
cnenuanbHocTaM / [H. 1. Kpemep
B SKOHOMUKE.
[1 np.]; mon pen. H. III. Kpemepa -
M.: FOnurn, 2010 - 480 c.
Hoapa3zaea 6.1. UncsioBblie psiabl. 6 10
bo6puxk I'. U. Beiciast maTematuka
JUIsl SKOHOMHUCTOB: COOpHHK 3a/ia4y
[>nexTponnsli pecypc]: YueOHoe
nocobue: YuebHoe nocodue / I'. U.
Bbobpuk, P. K. I'punnesuutoc, B. W.
Martgees, b. M. Pyneik;
Poccuiickuit SKOHOMHUYECKUI
Teopema Pumana u nousarue | ynusepcurer um. I'.B. Ilinexanosa -
YCIIOBHO  cXojsmerocss psaa. | Mocksa: 000 "Hayuno-
IIpoussenenue YHUCJIOBBIX | n3narenbckuil nentp MHOPA-M",
11. | psnos, COTJIACOBAaHHOE c | 2024 - 539 c. [DU] [OBC 3nannym] 6 10
npou3BeneHneM 4dacTHbeIXx cymm. | URL:
Teopema o  mpousBeaenuu | https://znanium.ru/catalog/documen
a0COJIFOTHO cXoasuuxcs psanaos. | t?1d=446809
Bricmias MaTeMaTHKa IS
3KOHOMUCTOB: y4eOHUK U1
CTYICHTOB BY30B, OOy4aroumxcs
1o HKOHOMUYECKUM
crenuansHocTsM / [H. 1. Kpemep
[u ap.]; mox pen. H. 1. Kpemepa -
M.: FOnutn, 2010 - 480 c.
Honpasaea 6.2. DyHkuuoHajabHbie psiabl. CTeneHHbIe PS/bl. 8 10
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CBoiicTBa CyMMBI CTEIEHHOI'O

Bbobpux I'. U. Beiciias matemaTtuka
JUIsl SKOHOMHUCTOB: COOpHMK 3a/iay
[anekTpoHHBI pecypc]: YueOGHoe
nocobue: Yue6Hoe mocodue / I'. U.
Bbobpuk, P. K. I'punnesuutoc, B. U.
MartBees, b. M. Pynpik;
Poccuiickuit SKOHOMUYECKUU
yHusepcuteT uM. ['.B. Ilnexanosa -

sa1a
T el T o000 Ty
n3narensckuit neHtp MHOPA-M",
12. é“‘bcbepeH““pyeMom’)' 2024 - 539 ¢. [DU] [IBC 3uanuym] | 8 10
YHKIIUH aHaJII/ITI/I‘-IeCKIEG B URL:
Touke W pan  Teinopa, https://znanium.ru/catalog/documen
OnpeneneHue  AJIEMEHTApHBIX | ..
(GYHKIMI CTENIEHHBIMU PSIIaM. 171d=446809
Bricmias MaTeMaTHKa TUTS
3KOHOMUCTOB: y4eOHHK U1
CTYICHTOB BY30B, OOYyYaIOUTUXCS
o SKOHOMHYECKUM
cnenuanbHocTaM / [H. 1. Kpemep
[u np.]; mon pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c
Bcero 65,5 129,5

5. (I)OHII OLCHOYHBIX CPEACTB JJIsI IPOBECACHUSA HpOMe)I(yTOqHOﬁ arTrecralmmum

5.1. dransl GopMUPOBAHKMS KOMIIETEHIM A

HNuaukarop
IHoapa3nen (MCHUIIHHBI Komnerenuus AOCTHKEHUS
KOMIIeTeHIIUH
[Moapasnen 1.1. MuoXkecTBa U QyHKLUH. 31
Onepauun Hajg MHOXecTBaMM. (OCHOBHBIE 4YHCIIOBBIE
MHOXecTBa. DyHKIIMU OJHOW  mepeMeHHOW. OCHOBHBIC OIIK-2 v3
aneMeHTapHble  QyHKIMHM, wux rpaduku. CroxHas 03
GyHKIIHSA.
[lonpasnen 1.2. [Ipenesnbl 1 HENPEPHIBHOCTb. 31
IlocnenoBarenbHOCTH, npenel YHUCJIOBOM
nocjenoBaTeaIbHOCTH. Teopembl o mpenenax. IIpusHaku
cyluecTBOoBaHMs  mpenenoB.  llepBeldi  u BTOpOU v3
3aMeuaTesibHbld  mpenenbl. beckoHeuHO  Malble U OIIK-2
OECKOHEYHO OOJIbIINE BEJIMYUHBI, CBA3b MEXIYy HHUMHU.
CpaBHeHHe OECKOHEYHO MalblX BENUYUH. PackpbiTHE H3
HeomnpezeneHHocTtel. HenpepsiBHOCTh QyHKuumid. Toukn
paspbiBa. Knaccudukanus Touek pa3pbisa.
[lonpasnen 2.1. [IpousBoaHasi. 31
[TpousBogHas: olpesiesieHue, MEXaHUYECKUN u
r€OMETPUYECKUH CMBICI. YPaBHEHHE KacaTelbHOM K
kpuBoil.  Jlupdepenunpyemocts  (QyHKUUH,  CBS3b v3
HenpepbIBHOCTH ¢ auddepenumpyemoctsro. OOpaTHas OIIK-2
byaknus u ee quddepennupoBanue. Tadaua 0CHOBHBIX
npaBui1 U Gopmyn auddepennuponanusi. [IpousBoaHsie H3
BbICIIMX mopsiakoB. Juddepenuuan ¢GyHKIUH, €ro
IpPUMEHEHHE B PUOIMKEHHBIX BBIUMCICHUSX.
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[Toapaznen 2.2. UccnenoBanue GpyHKIUH.

JloctaTouHble  NMPU3HAKM  MOHOTOHHOCTH  (DYHKIIMH.
OKcTpeMyMbl (YHKIMM, HEOOXOAMMOE M JOCTaTOYHBIE
yCIIOBUSl. OKOHOMMYECKHE NPUIIOKEHHUA. BhIMyKiocTh
KpHUBOH, Touku nepernba. Heo6xoaumoe M nocTaTOUYHbIE
yCcIIOBUSl.  ACUMNTOTBI  KpPHUBOM. OKOHOMHYECKHE
NPUIOKEHUS B TEOPUU (PUPMBIL.

OIlIK-2

31

V3

H3

ITonpaznen 3.1. HeonpeneneHHbIN HHTETpaIL.

Onpenenenune nepBooOpazHoi. Teopema 0 OECKOHEYHOM
MHOXECTBE IEepBOOOpa3HBIX [UIS JAHHOH (YHKUUH.
[lonatne  HeompeaeIeHHOTO MHTErpana. Tabmuma
OCHOBHBIX MHTETPajoB. OcHOBHBIE CBOHCTBa
HEOTPEIeIIEHHOTO MHTeTrpaa. HnTerpupoBanue
METOAaMHM  3aMEHbl TNEpPEeMEHHOH W MO0  YacTsIM.
PanmonanpHble IpoOH U UX UHTETPUPOBAHUE.

OIIK-2

31

V3

H3

[Togpaznen 3.2. OnpeneneHHbIN HHTErpal.

[lonsiTue onpeneneHHOro HHTErpasa, OCHOBHBIE CBOMCTBA.
Teopema o cpeanem. Ilnomans  KpUBOJIMHEHHOU
Tpanenuu. [IpousBojiHasE OMpeNEeNeHHOr0 HWHTErpaia Io
NepeMeHHOMY BepxHemy npeneny. Popmyna HproroHa-
Jleitbauia. BerumcieHue ONMpPENENIeHHOTO HHTErpaia
METOJIaMH  3aMEHbl TEPEMEHHOM M 1O  YacTsM.
HecobGcTBeHHBIE WHTETPaJIbL. [Ipunoxenus
OTNPENECNICHHOTO  MHTerpayia:  IUIoOMmaab  (QUTYpel B
JIEKapTOBBIX KOOpAMHATaX, 00BEM Tella BpalleHus, JTHHA
JIYTH TUIOCKON KPUBOM.

OIIK-2

31

y3

H3

[Mompaznen 4.1. OmnpeneneHue QYHKIUH HECKOJIBKHX
MIEPEMEHHBIX.

Obnactp omnpeaeneHus W Trpapuk (QYHKIUM  JIBYX
NepeMEeHHbIX. JIMHMM U MOBEPXHOCTH YpOBHs. YacTHble
npou3BoJHbIe U Auddepenumansl. [lonHoe npupaiienue u
nonHb auddepennman, ero npuMmeHenne. [IponsBomHas
CIIO)KHOM (YHKUMM, TPOU3BOAHAS HEABHO 3aJaHHOMN
byHKIMM. YpaBHEHHE  KacaTeJIbHOM  IJIOCKOCTH K
noBepxHoctu. [IpousBonHas no HanpasieHuro. ['panueHT.
YacTHble IPOU3BOIHBIE BHICIINX MOPSIAKOB.

OIIK-2

31

V3

H3

[Mogpazmen  4.2.  Dxkctpemymbl  QYHKIMH — ABYX
TIEPEMEHHBIX.

Onpenenenue  JKCTpeMyMma — (DyHKIMM — HECKOJBKUX
TIEPEMEHHBIX. YCJIOBHBIE JKCTPEMYMBI;, HauOOJbLIEE |
HauMeHbliee  3HaueHms  Qymkmun  Z = f(X,Y)s

3aMKHYTOM OTpPaHUYEHHOW 00JacTH. DKOHOMHUYECKUE
MIPUIIOKEHUS.

OIIK-2

31

V3

H3

[Tonpaznen 5.1. AuddepeHmanbaple ypaBHEHUS TEPBOTO
HOpsJIKA.

[Mpumepsl 3amay, npuBOIAIMX K AuddepeHnnaIbHbIM
ypaBHeHusaM. Juddepennuansaoe  ypaBHeHuss 1-ro
nopsika: ollee U 4YacTHOE pelleHue (MHTerpan), 3a1ada
Komm, ¢opmynmupoBka  TeOpeMBbl CYIIECTBOBAHUS U
enuHcTBeHHOCTH pemenns ypasmenus Y'= f(X,Y).

OIIK-2

31

y3




Crpannna 16 u3 45

Huddepennmanbuple  ypaBHeHMs 1-ro  mopsiika  C H3
pa3aeAOIUMUC [IEPEMEHHBIMU. JInneiinble
muddepeHanbHbple  ypaBHEHUs  1-ro  mopsaka U
ypaBHeHus1 bepHyun.

[Mompaznen 5.2. luddepenimanpapie YpaBHCHHSI BTOPOTO 31
MopsIKA.

Juddepennmanpapie ypaBHEHUsT 2-TO MOpsIKa: odiiee U

yacTHOe  pemieHue  (uHTerpan), 3amada  Komw,

dbopmynupoBKa TEOPEMBI CyILIECTBOBAHUS u V3

enuHCTBeHHOCTH pemenus ypasHenus Y ' = (X, V,Y').

Huddepennuanpbuple  ypaBHEHUS ~ 2-TO  TOpPsAKa,
JIONyCKAalolue  IOHMW)XKEHWE  nopsaka.  JIuHenHble OITK-2
nuddepeHIaNbHbIe ypaBHEHHs 2-TO TOPSAIKA: CTPYKTYypa H3
o0IIero pemeHuss OJHOPOAHOIO U HEOJAHOPOIHOIO
ypaBHeHu#. JIuneltnsie onHopoansie nuddepeHmanibubie
ypaBHEHUS 2-ro nopsiJka c MOCTOSIHHBIMH
kodpuuuentTamu.  XapakTepUCTHUYECKOE  ypaBHEHHUE.
Jlunetinbie auddepeHnmanbubie ypaBHEHHUS 2-T0 TIOpsIKa
C TMOCTOSIHHBIMM KO3((UIUEHTaMH U CHEelHaJIbHOMN
IIPaBOM 4acThIO.

[Tonpazaen 6.1. YnucnoBsie psb. 31
Cxomumocth psanga. Ilpusnaku J[lamambepa u Komm. OIIK-2 Vy3
NHuTerpanbHblii MPU3HAK CXOAUMOCTH. H3
[Moppazmen 6.2. @yHkiuoHaIbHBIE psiAbl. CTeneHHBIC 31
PAIBI.

[lotoueuHasi, paBHOMEpHasi U HOpMajibHasi CXOAMMOCTH,

cBa3b  Mexnay — Humu.  IIpusHak  Belepiurpacca y3
paBHOMepHO# cxoaumocTtu. [IpusHaku AGens u dupuxie. OIIK-2
HenpepsIBHOCTB, nuddepeHIpyeMOoCThb u

UHTETPUPYEMOCTh  CYMMbl  (YHKIIMOHAJIBHOTO  pAna. H3

Crenennsle psagsl. Teopema Komm-Anamapa. Paguyc n
WHTEPBAJl CXOJAMMOCTH CTEIICHHOTO psifa. Teopema Abers.

5.2.1. llIkaabl ONEeHNBAHNA JOCTHKEHHUS KOMIIeTEeHIINIi

Bun onenku OneHku
Axanemuueckast
OLIEHKa 110 4-X HEY/IOBJICTBOPHUTEIHHO | YAOBICTBOPUTEIIHHO | XOPOIIO Ommyao
OaJIIILHOM IIKaie

Bungsr orieHok OneHku

AxageMHuueckas olleHKa I10 2-X

o He 3auteno 3a4TeHO
OayibHOM 1IKaje (3auer)

5.2.2. Kputepun olleHUBAHNS JOCTHKEHUS] KOMIIeTEeHIUI
Kputepum onieHKkH Ha 3K3aMeHe

OrueHka, ypoBeHb

OCTIKEHHS Onucanue KpuTepren
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KOMIIETEHIIU

OTIMYHO, BEICOKHM

OOyyaromuiics Mokaszan MOJHbIE U TIIyOOKHE 3HAHUSA MPOTPAMMHOTO
Marepuana, JIOTUMHO U apryMEHTHPOBAHO OTBETHJI Ha BCE BOMIPOCHI
9K3aMEHAIMOHHOTO Ouiera, a TakKe Ha JOIMOJIHUTEIbHBIE BOIPOCHI,
CIIOCOOCH CaMOCTOSITEIPHO PelIaTh CIOKHBIC 33141 TUCIUILITMHBI

Xopo1110, NPOJIBUHYTHIN

OOyuarouiicss TBEp/10 3HAET MPOrpaMMHBIN MaTepHual, TPaMOTHO €ro
u3jaraer, He JOIyCKaeT CYIIECTBEHHbIX HETOYHOCTEH B OTBETE,
JOCTATOYHO TOJIHO OTBETUJI Ha BOIPOCHI K3aMEHAIMOHHOTO OUJIeTa U
JIONIOJIHUTEIBHBIE BOINPOCHL, CHOCOOEH CaMOCTOSATENIBHO pElaTh
CTaHJApTHBIE 3a/1a4H JUCLUIUINHBI

OOyuaromuiicsi TOKa3ajdl 3HaHUE TOJBKO OCHOB TIPOTPAaMMHOTO
MaTepuaga, YCBOWJI €ro MOBEPXHOCTHO, HO HE JOIyCKal TPYOBIX

VY 1OBNETBOPUTENBHO, | OMIMOOK WM HETOYHOCTEH, TpeOyeT HaBOJIIIMX BOIPOCOB JUIA
TIOPOTOBBIH MPaBUIBHOTO OTBETa, HE OTBETHJI Ha JIOTMOJHUTENBHBIE BOIPOCHI,
CMOCOOEH pemaTh CTaHIApTHBIE 33Ja4d AMCHUIUIMHBI C TOMOIIBIO
IpernoiaBaTess
HeynosnerBoputensHo, | OOyyaromuiicss He 3HaeT OCHOB IIPOTPAaMMHOTO MaTepraa, JOMyCKaeT
KOMIIETEHIIMSI HE rpyObIe OMMOKU B OTBETE, HE CIIOCOOEH pellaTh CTaHIAPTHBIC 3a/1a4l
OCBOEHA JTMCIUITIIMHBI 1a)Ke C TIOMOIIBIO TTPEToaBaTelst

Kputepun oueHkn TecToB

Onenka, ypoBeHb
OCTHKEHUS
KOMIIETEHIINH

Omnucanuie KpUTEPHUEB

OTIUYHO, BEICOKHI

ConeprxaHue MpaBUIBHBIX OTBETOB B TecTe HE MeHee 90%

Xopo1uo,
MPOJABUHYTHIN

CopnepxaHue MpaBUIIbHBIX OTBETOB B TecTe HE MeHee 75%

Y 10BIETBOPUTEIBHO,
IOPOTOBBIN

CO,Z[Cp)KaHI/Ie IIPAaBUJIBHBIX OTBETOB B TCCTC HC MCHEC 50%

HeynosnersopurensHo,
KOMIIETEHIMS HE
OCBOCHA

ConeprxaHre MpaBUIBHBIX OTBETOB B TecTe MeHee 50%

KpuTepun olieHKH YCTHOIO onpoca

OneHka, ypoBeHb
JIOCTYKEHHS
KOMIIETCHITUIH

Onucanue Kputrepren

3a4TeHO, BEICOKHUI

OO6yyaromuiics 1eMOHCTPUPYET YBEPEHHOE 3HaHUE MaTepHala, YeTKO
BBIPA)KAET CBOIO TOYY 3pEHUSI IO pPaccMaTpuBaeMOMY BOIIPOCY,
IPUBOJISl COOTBETCTBYIOLIUE MPUMEPHI

3auTeHo,
MIPOJIBUHYTHIN

OOyuarouuiicss JE€MOHCTPUPYET YBEpEHHOE 3HaHUE MaTepHaia, HO
JIOTTYCKAaeT OT/EJIbHbIE MOIPEITHOCTH B OTBETE

3auTeHO, TOPOTOBBIN

OOyyJarommiicss JEMOHCTPHUPYET CYIICCTBCHHBIE MPOOETBl B 3HAHUIX
MaTepHaa, JOIMyCcKaeT OMIMOKU B OTBETaX

He 3auteno,
KOMIICTCHITHS HE
OCBOCHA

OO6yuaromumiicsi JEeMOHCTPUPYET HE3HAHHE MaTepuaia, JOIMyCKaeT
rpyOble OIMOKH B OTBETaX

Kpurepun ouenkn pemenus 3agaq




Crpannna 18 u3 45

Onenka, ypoBeHb
TOCTIKEHUS
KOMIIETeHIIUI

Onucanue KpuTepuen

3auTeHo, BEICOKHI

OOyyaromuiics yBEepEHHO 3HAe€T METOAWKY M aJTOpPUTM pelIeHUS
3a/1a4u, He JOIMYCKaeT OMMOOK MPH €€ BHITIOJIHCHHH.

3auTeHo,
MIPOJIBUHYTHII

OOyyaromuiics B 1LI€IOM 3HA€T METOAMKY W aITrOPUTM PpEeIICHUS
3a/1aud, He JOIMYCKaeT IPYOBIX OMIMOOK MPU €€ BHIMOTHEHUH.

3ayTeHO, TOPOTOBBIN

OOyyaromuiics B 1LI€IOM 3HA€T METOAMKY W QITOPUTM PpELICHUS
3a7a4d, JIOMyCKAeT OIMMOOK TPH €€ BBIIOJHCHUH, HO CIOCOOEH
WCIIPABHUTh WX MPHU MOMOIIY PETogaBaTels.

He 3auteno,
KOMIIETEHITHS HE
OCBOCHA

OOyuaronuiicss He 3Ha€T METOJUKY M alTOPUTM pPELICHHs 3aJauH,
JOMyCKaeT IpyOble OMMOKK IpH €€ BBHINOJHEHHHM, HE CIOCOOEH
VCIIPABUTh UX IIPU MOMOILHY IPENOAABATENS.

Kpurepuii pemieHnst KOHTPOJIBLHOM PadoThI

5.3. MaTepuaJibl AJ151 ONEHKH JI0CTUKEHUsI KOMIIeTeH M i

5.3.1.1. Bonnpocsl K 3K3aMeHy

No Conepxxanue Komnerenmms | MK
1. | Bo3pacranue u yObIBaHuE (PYHKIUH. OIIK-2 31
Y3
2. | MunumyMm u MakcumMyM ¢yHKUMH (HeoOxomumoe U OIIK-2 31
JIOCTAaTOYHBIC YCIOBUS CYIIECTBOBAHUS IKCTPEMYMA). V3
3. | BRIyKI0CcTh ¥ BOTHYTOCTh KpHBOM. TOYKHM mieperuoa. OIIK-2 31
V3
4, OO0mmit mnmaH wuccnenoBaHus (QYHKIUA C  LETBIO OIIK-2 31
nocTpoeHus rpaduka. v3
5. | IlepBooOpasHasi, ompeneneHue, TeopemMa O CTPYKType OIIK-2 31
epBOOOPA3HBIX.
6. | CoiicTBa HeONpeAENeHHbIX  MHTEerpajoB. Tabmuna OIIK-2 31
OCHOBHBIX UHTEIPAJIOB.
7. | HTerpupoBaHue METOAOM 3aMEHbl IEPEMEHHOW WM OIIK-2 31
CII0COOOM ITOACTAaHOBKH. V3
8. | MuTerpupoBaHne 1O dYacTIM B  HEOMPEICICHHOM OIIK-2 31
UHTErpale. v3
9. | UuTerpupoBanue (QYHKIUH, coAep)KalIMX KBaJpaTHBIN OIIK-2 31
TpPEX4ICH BUJA! IL V3
ax” +bx+c
10. | MnTerpupoBanue NpaBUWIIbHBIX PallMOHATBHBIX APOOEH. OIIK-2 31
¥3
11. | PaznokeHue pauMoHaJIbHOM JApoOM Ha MPOCTEHUIIHE. OIIK-2 31
Metoa HeomnpeeneHHbIX K03 UIIEHTOB. V3
12. | MuTerpainsl OT UppallMOHATIBHBIX ()YHKIIUH. OIIK-2 31
V3
13. | UuTerpupoBanue HEKOTOPBIX KJIACCOB OIIK-2 31
TPUTOHOMETPUYECKUX (PYHKITUH. v3
14. | Onpenenennblii  uHTErpa).  HIkHSII W BepxHSA OIIK-2 31
UHTErpaJIbHBIC CyMMBI, UX CBOWCTBA. V3
15. | Onpenenenrne u T€OMETPUUYECKUN CMBICT OIPEICIIEHHOTO OIIK-2 31
UHTErpaa.
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16. | CaoiicTBa omnpeneneHHOro uHTerpana, ¢popmyna Hetorona- OIIK-2 31
JleiiOHuna.
17. | IlpunoxxeHuss OmNpeAeNeHHOr0 UHTerpana (BbIYHCICHHUE OIIK-2 31
TJI0MIAH, paOOThI, 00BEMOB TEJ BPAIICHHS ). V3
18. | 3amena mepeMeHHOW B ONPEACIIEHHOM HHTErpale. OIIK-2 31
WHTerpupoBaHue 1o yacTsM B ONPEIEJIEHHOM HHTErpae. V3
19. | HecoGcTtBenHble nHTerpaibl. TeopeMbl 0 HECOOCTBEHHBIX OIIK-2 31
HHTErpaiax. v3
20. | Ilonsatue muddepeHIanTbHOI0 YpaBHEHUS, OCHOBHBIC OIIK-2
ONpeACIICHUS. 31
21. | TeopemMa CyIIECTBOBAHHUA M E€IUHCTBEHHOCTH PpEIICHUS OIIK-2 31
mud. ypaBHeHus. 1-To mopsaka. 3agaya Komm.
22. | JuddepeHuunanbtple ypaBHEHHs MEpPBOro MoOpsaKa ¢ OIIK-2 31
pasaeaaomuMucs NEPEMEHHBIMU. V3
23. | OnHoponuble  nuddepeHIMaIbHbe  ypaBHEHUs  1-T0 OIIK-2 31
MOPSIJIKA. V3
24. | Jluneiinbie nuddepeHnmasbable ypaBHeHU |1-ro nopsiaka. OIIK-2 31
V3
25. | uddepeHunanbtble ypaBHEHUS 2-TO TOPsIIKA, OCHOBHbIC OIIK-2 31
moHsTHA. 3amaya Komu. V3
26. | MuTerpupyembie TuIibl n1udhepeHnnanbHbIX ypaBHEHUN 2- OIIK-2 31
T'0 MOpPsIKA. V3
27. | luddepeHuunanbuple  ypaBHEHHs  2-T0  TOpsijAKa C OIIK-2 31
MOCTOSIHHBIMU KO3 (HULIMEHTaMU. V3
28. | XapakTepucTUYeCKOe ypaBHCHHE. OIIK-2 31
V3
29. | Heonnoponuble auddepeHManbHble ypaBHEHHsS 2-TO OIIK-2 31
TOpsI/IKa C TMOCTOSTHHBIME Koddunrentamu. Haxoxmenue
YaCTHOTO PeLIeHMs AJIsl Pa3JIMYHBIX cTaHAapTHBIX 114. y3
30. | Ilonsatue GyHKIMM HECKOJIBKUX MEPEMEHHBIX, €€ 00JIaCTH OIIK-2 31
onpeneneHus, rpaduka.
31. | YactHele IIPOU3BOJIHBIE byHKIIT HECKOJIBKUX OIIK-2 31
MePEMEHHBIX. V3
32. | OkcTpeMyM GYHKIHHU ABYX HE3aBUCUMBIX IEPEMEHHBIX. OIIK-2 31
¥3
33. | UucnoBble psiabl, OCHOBHBIE OIPECIICHUS. OIIK-2 31
¥3
34. |Illpu3Haku cCcpaBHEHHS DAJIOB C  TOJOXKHUTEIbHBIMU OIIK-2 31
yiieHamH, npu3Haku JanamGepa u Komm. V3
35. | PasznoxxeHue anemMeHTapHbIX QYHKLU B psiag MakiopeHa. OIIK-2 31
V3
36. | Crenennble psaasl. Panbr Teiiopa u Maknopena. OIIK-2 31
V3
37. | Pa3noxxenue sneMeHTapHbIX QyHKIMH B psii MakiiopeHa. OIIK-2 31
V3
38. | MHTerpupoBaHue C MOMOIIBIO CTEIIEHHBIX PSAIOB. OIIK-2 31
¥3

5.3.1.2. 3aga4u K 3K3aMeHy




Crpannna 20 u3 45

Ne Conep:xkanue Komnerennus HIAK
x® —2x/x +1 OIIK-2 H3
1. —— dx
Halitu HeonpenesIeHHbIN HHTErpall X
2 Ixe_xz dX OHK'Z H3
" | Halitu HeonpeiesIeHHBIN UHTETPall
3. N y [ X2 In xdx OTIK-2 H3
Haiitu HeonpeneneHHbIid HHTErpal
4. . . J.COSZ Xax OIIK-2 H3
HaiiTu HeonpeieeHHBIN HHTETpall
x* —2x? +x-3 OIIK-2 H3
5. 5 dx
Haiitu HeonpeaeaeHHbIi HHTErpal X" —2x-3
2 dx OIIK-2 H3
6.
BeruncinTs onpeneneHsblil uHTerpan -1 X+2
7/2 _ OIIK-2 H3
7. jcosxln(sm x)dx
BBIYMCIHMTD ONpE/ENeHHbIH naTerpan */°
8 Haiitu IIOMAab KPUBOJIMHENHOU Tparneuuu, OIIK-2 H3
" | orpaHHYeHHON JAHHBIMU THHISIMU x=Lx=4xy=4
= dx OIIK-2 H3
9. | 7
Brruncnuth HecOOCTBEHHBIN HHTErpan 1
0 j. dx OIIK-2 H3
' / 2
Boruncnuth HecOOCTBEHHBIN MHTETpall °© 4-X
Haiitu obmee penieHue (oOmmiA WHTETrpa) OIIK-2 H3
11. | nuddepeHIHanTLHOTO ypaBHEHUS
x(y —Ddx—(x+1)ydy =0
12. | Haiitu obmree penieHue (oOmmmit WHTETpa) OIIK-2 H3
nuddeperupansaoro ypapaenns Y %Y = X
13. | Haiitu obmee perieHue (oOwmiA WHTETpa) OIIK-2 H3
TuQGepeHIMaIbHOr0 YpaBHEHUS y'—y-2y=0
14. | HailtTu d4acTHOE pelIeHuE, YIOBIETBOPSIONIEE JIAHHBIM OIIK-2 H3
1 _ 2 _
Ha4aJIbHBIM YCIOBUSAM y=y=xy , y(0)=0
15. | HailtTu 4acTHOe peleHue, YAOBIETBOPSIOIIEE JaHHBIM OIIK-2 H3
Ha4aJIbHBIM YCIIOBUAM y*+4y =sinx , y(0)=0,y'(0) =1
16. | Pemmth cucremy auddepeHanbHbIX ypaBHEHHN OIIK-2 H3
X'=X+2y
y'=2x-y
17. | Jns  Kaxmoro psjaa BhIIKCATh TEpPBBIE S5  UJICHOB OIIK-2 H3

pasnoxenns. Halitu npenen obuiero 4wiena psaja ay, .
L n+l
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18.

HccnenoBate psin Ha CXOAMMOCTb, NPUMEHSS NPU3HAKU
CpaBHEHMs. YKa3aTb OOIIMH UJieH psAga, C KOTOPBIM
CPaBHMBAETCSI JAHHBIN PSII.

L n+5

2_2’

n=ln

OIIK-2

H3

19.

HccnenoBath psabl Ha CXOAMMOCTh, MPUMEHSST TIPU3HAKU
Hanam6epa u Kommn.

oo oM

> 5

n=1n2

OIIK-2

H3

20.

HccnenoBath  psimibl  Ha  CXOOMMOCTb,  NIPUMEHSA
WUHTErPAJIbHBIN IIPU3HAK.

© 1

ngz nyvInn /

OIIK-2

H3

21.

HccnenoBath psasl Ha CXOAMMOCTH. B cimydae ecnu psif
CXOOUTCS, TOKa3aTh, SBISETCS JIM 3Ta CXOJUMOCTb
YCJIOBHOM MJTH aOCOTIOTHOM.

o0
z (_1)n+1n_+1 :

OIIK-2

H3

22.

Haiiti o6macts cxogumocTu psja.

n=1 n!’

OIIK-2

H3

23.

[Tonb3ysick  COOTBETCTBYIOIIUMH  PsiAAMHU,  BBIYUCIIHTH
3HAUCHUS YKa3aHHBIX (PYHKIIUH.

sin1® ¢ tounocreio 0.0001

OIIK-2

H3

24,

BprunciuTh ONpEeAEIeHHbId HHTETPAT C TOYHOCTBIO 10
0.001, pa3noXuB TOABIHTETPATBbHYIO (DYHKIUIO B PSI H
3aTeM MPOUHTETrPUPOBAB €T0 MOUICHHO.

1 2
[ cos—dx.
0 2

OIIK-2

H3

5.3.1.3. Bonipochl K 3a4eTy ¢ OLEeHKOi

«He npenycmoTpeHb»

5.3.1.4. Bonipocwl k 3a4eTy

«He npenycmorpeHb»

5.3.1.5. IlepeueHb TeM KYPCOBBIX POEKTOB (pador)
«He npenycmorpeHb»

5.3.1.6. Bonipochl K 3amuTe KypcoBOro npoexkra (padorni)
«He nmpexycMoTpeHb»
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5.3.2. OneHo4HbIe MaTEPHAJIBI TEKYLIEr0 KOHTPOJISA
5.3.2.1. Bonnpockl TecToB

Conep:xxanue Komnerenmus | HJIK

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

3HadeHue mojaHoro auddepeHimana GyHKIUU Z = /X TpH OIIK-2 V3
x=2; y=1; dx=0,1; dy=0,2 paBHo...
0,5;

0,05;

0,75;

0,075.

Haubonbiiee u HauMmeHblee 3HaueHne QyHKIUN OIIK-2 Vv3
1 1

>+
,=1+X

2
l+y Ha Kpyre paauycoM | ¢ IEHTpOM B Hadaje
KOOpJAWHAT PaBHBEI. ..
4; 4/3;
3; 3/4;
2;4/3;
1:2.

ﬂ OIIK-2 y3

2 2
[IpousBogHas dX y3 ypaBHEHUS XT+y"—ax+6y g

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

S5x-y.

Oynkims y = x* — 2x° + 5 ua unrepsane (-1, 1): OIIK-2 31

HUMECT MAaKCUMYM V3
HUMCCT MUHUMYM

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

HUMECT MUHUMYM V3
HUMECT MaKCUMYM

JuddepennmansHoe ypaBHeHue (Sin X + cos t) dt + t cos x OIIK-2 V3
dx= 0 sBistercst:

ypaBHEHHEM C MOJIHBIM auddepernnanom
yYpaBHEHHEM C pa3JIeiomuMu koddduipenTamMmn
ypaBHEHHE BTOPOTO MOPSIIKA

Oynxuus y = X — 2X° + 5 ua narepsaie (0, -2] OIIK-2 31
AMEET MUHUMYM V3
MMEET MaKCUMYyM

Oo6unacthio onpeneneHus GpyHkimu Z = In (Xy) sBusercs OIIK-2 31
MHOJKECTBO:

{ (x, y):xy >0}

(0;1)

[lepemenHas Benmu4rHa y €CTh QYHKIUS TIEPEMEHHOM OIIK-2 31

BCJIMYHHEI X, €CJIH ...
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- KaKAOMY 3HAUCHHUIO X 10 HCKOTOPOMY IIPpABUITY
IOCTAaBJICHO B COOTBCTCTBHUEC CAMHCTBCHHOC 3HAUCHUC Y

11.

N-ii yacTUYHOM CYMMO¥ psiia Ha3bIBACTC:
-CyMMa ICPBLIX N YICHOB pAJa

OIIK-2

31

12.

Huddepennmansioe ypasHenue (1+ t) tg x dt — xtdx =0
SBJISICTCSI:
- YpPaBHEHHEM C Pa3JIeISIONIMMUCS IEPEMEHHBIMU

OIIK-2

31

13.

Ob6nactb onpeneneHus: GyHKIUHN Y = 2-X €CTb:
- BCsI YMCJIOBAsI OCh, T.€. HHTEPBaI (-00;+00)

OIIK-2

31

14.

Eciu { an } — GeckoHEYHO Maias TOCIe0BaTEILHOCT U
{an }*{an } mociemoBaTeNIbHOCTD
OECKOHEYHO Maiast

OIIK-2

31

15.

Heo6xonuMoe ycnoBre CXOIUMOCTH psiZia COCTOUT B TOM,
970 ...
-rpeies 0OIIero wieHa psijia paBeH HYIIo

OIIK-2

31

16.

Oynkuus f (X) Ha3pIBaeTCA YETHOH, €CIH ...
- T (- x) = f (x) npu Bcex X U3 001aCTH ONPEACIICHHS

GbyHKIIMN

OIIK-2

31

17.

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

OIIK-2

V3

18.

Bo Bcex Toukax Hekotoporo uHTepBaia f' (x) > 0. Torma
(X) Ha ATOM HHTEpBaJIE
- BO3pacTaeT

OIIK-2

31

19.

Ha untepBane [a, b] nenpepriBHas (yHkuus f (x) umeer
€IMHCTBEHHYIO TOYKY MaKCUMyMa C, a < ¢ < b, u He umeeT
Jpyrux Toyek 3kcTpemyma. Ee HanMeHbIee 3HaueHue Ha [a,
b] Ooyner:
- 6o f (a), mubo f (b)

OIIK-2

31

20.

CraupoHapHbIME Toukamu Gyrkimn f (x, y) = x° + In3y -
3XIn y sBisIrOTCA:
-(0; Du(se)

OIIK-2

V3

21.

Eciu { ap } — OeckoHEYHO Masiasi MOCJIe0BaTeILHOCTh U {
by} ©OeckoHeuHo Majas MOCIEIOBATEIBHOCTh {an*bp }
[OCJIEOBATEILHOCTD
- OECKOHEYHO Maias

OIIK-2

31

22.

IlocaenoBaTeabHOCTh MOKET UMETh
- TOJIBKO OOWH IMPECACII

OIIK-2

31

23.

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

OIIK-2

y3

24,

O6nactb 3HaueHUH QyHKIUH y = f (X) ecThb:
- MHOXKECTBO BCEX 3HAYCHUI, IPUHUMACMBIX BEJTMYHHON Yy

OIIK-2

31

25.

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

OIIK-2

V3

26.

Tnbdepenmmansroe ypasrenue (I + sin t) dt + (t° x +
cosx) dx= 0 sBasiercs:
- YpaBHEHHUEM C NOJHBIM JU(depeHIINaTIoM

OIIK-2

31

27.

[Monuoe npupamenue pyukiwn z = f (X, y) B Touke Pp (X0,
y0) paBHo:
- (X0 + DX, Yo + Dy) — f (X0, Yo)

OIIK-2

31

28.

Ecnu npenen oGmiero wieHa psja He paBeH HYIIO, TO P
1. Pacxonurcs;

OIlIK-2

31
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2. Cxomutcs;
3. 3HaKouepeyIoIuncs;
4. 'apMOHUYECKHUH.

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

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

31. | Obnactp  3HayeHudd  ¢yHkuuuM y = [X|  ecTs: OIIK-2 31
- uarepsai (0, +oo)

32. | Mexay ToYkamMHM Ha YHCIOBOW OCH M JICHCTBUTEIHHBIMU OIIK-2 31
YHCIIaMU YCTaHOBJIICHO COOTBETCTBHUE
- B3aMMHO OJIHO3HAYHOE

33. | Bepaxenue dz = (y + 2x + 3y°) dx + (x + 6xy) dy sBmseTcs: OIIK-2 31
- NOJHBIM U depeHnnanom

34. | TlpousBoaHO#M GyHKIMH Y =X OyIeT: OIIK-2 y3
-x*(Inx + 1)

35. | duddepenunanshoe ypasuerue xt dx + (x° + 3) cos t dt = 0 OIIK-2 31
SIBIISICTCSL:
- YPaBHEHHEM C Pa3JIeISIOINMICS NePEMEHHBIMU

36. | Ha wuntepBame [a, b] HenpepwBHas ¢yHkmusa f (X) OIIK-2 31
Bo3pactaer. Torma ee HauOonblliee 3HAUYCHHUE OYIET:
-f(b)

37. | YucioBast och — 3TO IpsMas, Ha KOTOpOH OIIK-2 31
- BBIOpAHO HAYaJO OTCYETa, YCTAHOBJICHBI HAINPaBIICHUE H
€IMHUIIA U3MEPEHUS IITUHBI

38. | @ynkmus f (X) Ha3bpIBaeTCd  HEYETHOM, €CIH OIIK-2 31
-f (- X) = — f (X) npu Bcex X u3 00JACTH ONpPEACICHHS
byHKIIMN

39. _ Y OIIK-2 V3
[TponsBonHas GpyHKIMHU J(x)=Teos(vx-9) paBHa

40. 9x+5 OIIK-2 V3

S ()=

I[TpousBoaHas QyHKIUH x—10 papna

41. Hinst yHKIMN y:x25_4 TOUYKa Xo=2 SIBISAETCS: OIIK-2 y3
1. Toukol HENMPEPBIBHOCTH;
2. Todko# yCTpaHUMOTO pa3phiBa;
3. Toukol pa3pbiBa IEPBOT0 poja (CKavKa);
4. Toukoi pa3psiBa BTOPOTO pojia (0ECKOHEYHOTO).

42. _ §6x OIIK-2 V3
[MpousBonHas GpyHKIIMK fx)=3 paBHa
a 5% 6. 61557 L 5% s - 5%6In5

43. _ 442 - OIIK-2 V3
I'pamueHt GpyHKIUH Jf=A4xT 4z -9 paBeH
a. (Bx, =z, 1)
6 (8x, v, 2)
B. 8x+9v+9:z
r. 8xyz+9

44, e’ f OIIK-2 V3

) .

CMenranHas npous3BoaHas <V s
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. 2
Fau— f=smx—06x"y pasia

a. 0 6. —12x p, Cosx—12xy r. COsSX

45,

Haiftu npomssoanyio GpyHKmun Yy = 2°° @9
— Yy =2"n2.4sin4x;
— Y =2 n2.4sin4x;
— Yy =2®"n2.sin4x;
— Yy =2°®) | n2.4cos4x.

OIIK-2

31

46.

ITycth p — 1eHa (B ThIC. py0.), a  — 00beM mpogax (B ThIC.
mT.). Cpenu CIeayIMX 3aBUCUMOCTEH HAWTH JIMHEHHYIO
yOBIBaIONIYI0 (PYHKIIMIO CTIpOca.

— q=18-5p;

— g=-7-10p;

- q=p’- 3p;

- p=y/gq +16.

OIIK-2

31

47.

@OyHKIUS TOJNHBIX 3aTpaT B 3aBUCHMOCTH OT o0ObeMa
BBIITYCKAaeMOH MPOAYKIMH 3a/1aHa COOTHOLICHUEM

N 2
y = X -3x° +40, rtorma, QyHKUUS CpeaHMX 3aTpaT
BBITJISNT. ...

40

- Tox? 3x 4+

x X
- v =3x? —6x;
— yx = x* —3x% + 40x;

- yv=0.

OIIK-2

V3

48.

f= 2x° +yz—12

I'paguent QpyHKIMU < paBen

a. (4x, z, v)
6. (4x, v, 2)
B. Ax+12y+12-z

Avy= 117
r dxyz+12

OIIK-2

31

V3

49.

OO6muM pemenuem auddepeHnanbHOro
— v'—17y"+60y =0
a0 G’ +Cye

6. Cie +C;sin(12x)

‘ C,cos(5x)+C,sin(12x)

C.e +Ce”

SABJIACTCA

B

Tr

OIIK-2

31

V3

50.

4

[(6x+e )dx
OnpeneneHHbIi UHTErpan —4 paBeH
a. 0 6.¢ —¢ 6+ r. 2¢°

OIIK-2

V3

51.

Kaxoe BbIcKa3pIBaHHE HEBEPHO OTHOCHTEIBHO KacaTelbHOU
K rpa¢uky GyHKIMHA?

1. KacarenpHas kacaeTcs rpaguka GyHKIIUN B OJHON TOUYKE.
2. HampaBiieHne kacaTenbHOM COBNAJAET C HAIIPABJICHUEM

OIIK-2

y3
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HOpMaJIn
3. 3HaueHue NPOU3BOAHON B TOUKE PABHO YIJIIOBOMY

KO3 PHUIMEHTY KacaTeIbHOH K rpaduky GyHKIUU

4. Yepes TOUKY KacaHHUsI HE MOTYT MPOXOIUTH HECKOJIBKO
KacaTeJbHBIX O] pa3HBIMH YTJIAMH.

52. 2 3dx OIIK-2 y3
[
Heco6cteennsiii uaterpan X pasen
a.l 6. 50 3
53. 5 . OIIK-2 v3
[ 2xe" dx
OrpeiesieHHbINH HHTErpaT ~- paBeH
a0 g 2 g4 2
54, 1 21 OIIK-2 V3
[ dx
Hecob6cTBeHHbII HHTETpa 0 24/x pasen 1
a.* 6.9 B. 21
55. | IIlpumepom HEOrpaHUYEHHOM MOCIE10BATEIBHOCTH ABIISAETCS OIIK-2 31
II0CJIEJOBATEIBLHOCTD
-12-12 —
a —L2-L2-1.. 6. LLLL...
p sinlsinZ.sin3.sin4,. 12.1314..
56. | [IpumepoM cXomsIICHCS TOCIENOBATEILHOCTH  SIBJSIETCS OIIK-2 31
II0CJIEIOBATEIBLHOCTD
2 11 "
a 2:4.6.8.10.... 6. L-L1-L.. g 0.10.2,0.3...
111
L——.—..
r. 234
57. | IlpumepoM OrpaHUYEHHOW TIIOCIIEOBATEIBHOCTH SBISETCS OIIK-2 31
MOCJIEIOBATEILHOCTD
. L2.3.4... 6. cosl.cos2.cos3.cosd....
2 —1 =2 =3 —/
g 0-L0.2.0.3.. . -1-2-3.-4..
58. | [IpumepoM  OECKOHEYHO MaJIOW  TOCIEAOBATEIHBHOCTH OIIK-2 31
SIBJIETCA 110CJIEA0BATEIbHOCTD
o) / 2 — — —
a. 1.2,3,4.5,... 6. 3-2.10.-L... g L-LL-L..
111
L—.—.—....
r. 234
59. | [louemy nud¢epenunan GyHKIUH MOXHO MCIIONB30BaTh B OIIK-2 31
MPUOJIMKEHHBIX BHIYUCTICHUSIX ?
1. Iuddepenunan Bcerga CTpeMUTCS K HYJIIO;
2. Paznuunsie Qopmbl 3anmucu nuddepeHimana o3HaA4aroT
OJTHO U TOXE;
3. Hduddepenmuman obmamaer CBOWCTBAMH, AHAIOTHYHBIMU
CBOMCTBaM IPOU3BOJHOM;
4. YeM MeHbIIIEC MpUpAIICHUE HE3aBUCUMOUN MEPEeMEHHOM,
TeM OOJIBIIYIO JIOJII0 MpHUpaIleHus] (YHKIUH COCTaBISET
nuddepenman.
60. | [IpumepoM OrpaHUYCHHOH ITOCIICIOBATEIIEHOCTH SIBIISCTCS OIIK-2 31

IOCJICA0BATCIIbHOCTD
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2.4.6.8.10.... 6. 2 2:2.7 2. 0,1,0.2,0.3....

a B

r. —L=2-3,4,.

61.

Dyukuua y = X3 —9x? +24x —18 na orpeske [3;5]
HAMEET:

— Touky min;

— Touky max;

— Touky paspsiBa 1 poaa;

— Touky pa3pbiBa BTOPOTO pPoja.

OIIK-2

31

62.

[Ipumepom OeckoHEUHO OOJBIION IMOCIEAOBATETLHOCTH
SBJISIETCS TTOCIIEA0BATEIBHOCTD
0,3.0.4.0.5,0.... 6. L-L1-L.. -1-2-3.-4...

1
e

a

1,
I.

o | =

b | =

OIIK-2

31

63.

3HaKo4YepeTyIOIIUICS PsIl i (1) "

n=1

S|

1. AGCOIIOTHO CXOOUTCS;
2. YCIJIOBHO CXOIUTCS,

3. AOCOIIOTHO PacXOAMUTCS;
4. YCIIOBHO pacXOauTCs.

OIIK-2

31

64.

. x> -2x-3
im —

IIpenen pasen *~” x* -1
12 1

a. ’ 1 B. 32 r.

OIIK-2

y3

65.

penen
a. 1 6.¢ B9 r. 0

0.
lim[ x+9 J
N X paBeH

OIIK-2

V3

66.

lim xe "
[Ipenen *—== paBeH
a. ’ 6. % B0 r. =7

OIIK-2

y3

67.

Ecim nipenen obmero wieHa psijia He paBeH HYJIIO, TO PSJI
- PacXoUTCsI

OIIK-2

31

68.

Onpenenute MpaBWIBHOE COOTBETCTBHE, OOIINM PEIICHHEM
mudhepeHINaTbHOTO YPaBHEHUS

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

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

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

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, sin3x.

OIIK-2

V3

69.

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

OIIK-2

y3

70.

[Ipenen nocrosinHoM BennurHbl C paBeH......

OIIK-2

31

71.

Pesynprar  wactHoro amuddepenumpoBanus  GyHKIHH

OIIK-2

31
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HECKOJIbKUX IMEPEMEHHBIX HE 3aBUCUT OT--------- ,ECII BCE
MIPOU3BOJIHBIC, BXOIAIINE B BEIYMCICHHS HEPEPHIBHBI

- UnTepBana ¢yHkumy,;

- [lopsiaka muddepeHnnpoBaHus;

- Tuna npon3BOIHON.

72.

z =2x"—xy +3y® —2x —11y + 5. CraunonapHoit
TOYKOU 3TON GHyHKIMU OyIET. ...

- (-1;2);

- (1;-2);

- (-1;-2);

- (1;2).

OIIK-2

31

73.

Obmee pemenue 1Y cogepxut

- OaHy MM HECKOJIBKO MPOU3BOJIbHBIX KOHCTAHT

- HaGop KpHBBIX NpOXOJAIIMX 4YEpe3 3apaHee 3aJaHHYIO
TOYKY

- JIeHCTBUTENIBHYIO KOHCTAHTY

OIIK-2

31

74.

Ecin nBe muddepennupyempie (GyHKIUM OTIMYAIOTCS Ha
MOCTOSTHHOE CJIaraeMoe, TO

- UX MIPOU3BOJIHBIEC PABHEI

- UX TPOW3BOJHBIC PA3IMYAIOTCS HA PAa3HOCTH MMOCTOSHHBIX
cJlaraeMbIxX

-cllelyeT TPUMEHUTh mpaBwio  auddepeHInpoBaHus
CJIOKHOW (DYHKIIMU

OIIK-2

31

75.

[Mouemy nuddepeniman GyHKIIMH MOXKHO HCIIOJIB30BATH B

MPUOJIMKCHHBIX BBIYHCIICHUSX ?

— muddepeHIma Beera SBIseTCs MeIbIM YHCIIOM;

— paznuuHble (opMbl 3anmucH AudQepeHnraia 03Hava0T
OJTHO U TOXE;

— nmuddennuan oOIagacT CBONCTBAMH, aAHAJOTHUYHBIMHU
CBOWCTBaM IPOU3BOJHOM;

— 4YeM MEHbBIIe MpHpaIICHUEe HE3aBHCUMOW IEPEMEHHOMU,
TeM OOJIBIIYIO JIOJII0 MpUpAMIEeHUs (YHKIIUU COCTaBISET
auddepeHman

OIIK-2

31

76.

Huddepenuupyemast GpyHKIHS MOXKET UMETh SKCTPEMYM B
TeX TOUYKax, e

- IPOU3BOJIHAS HE CYIIIECTBYET;

- IPOM3BO/IHAS paBHA HYIIIO,

- IPOU3BO/IHAS paBHA HYIIIO WX HE CYILECTBYET;

- IPOM3BOIHAS] MEHBIIIEC HYJISL.

OIIK-2

31

77.

Ecim mpenen OTHOWICHWS TPOW3BOIHBIX TPEACTABISICT
co00i1 HeonpeIeIEHHOCTh, TO MOKHO

- IpUMEHUTH NTpu3HaK Koy,

- IpUMEHUTH Mpu3HaK [lanambepa;

- mpuMeHnTh Popmyiy JlerOnuma,

- MPUMEHUTH MpaBuiIo Jlonmurass.

OIIK-2

31

78.

Yto u3 HIKE HpI/IBeI[éHHOFO HEC ABJIACTCA BUAOM aCUMIITOT:
- BCPTHUKAJIBHBIC,

- TOPHU30HTAJIBHBIC,

- KacaTeJibHbIC,

- HAKJIOHHBbIC.

OIIK-2

31

79.

Kaxkxoe BrICKa3bIBaHME HCBCPHO OTHOCHUTECJIBHO KacaTeJIbHOM

OIIK-2

31
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K rpaduky GyHKIHN?

- KacaTenpHas KacaeTcs rpapuka GyHKIIUU B OJJHOW TOUKE;

- HanpaBJIEHHE KacaTeJIbHOM COBMAJaeT C HalpaBlieHUEM
HOpMaJH,

- 3HaYeHHE NPOM3BOJAHOM B TOYKE pPABHO YIIIOBOMY
KOd(QPHUIHMEHTY KacaTeJIbHOH K rpaduky GyHKINH,

- yepe3 TOUKY KacaHHMs HE MOTYT HPOXOJUTh HECKOJIBKO
KacaTeJIbHBIX MOJT Pa3HBIMH yIIIaMHU.

80.

Ecnu Bo Bcex TOUKax HEKOTOPOrO0 MHTEpBaJa Sy =0 , TO
HEBEPHO:

- KpUBas BBIIYKJIa B ’TOM UHTEPBAJIE;

- rpaduiK HAXOAUTCS HUXKE JIIO0O0M KacaTelbHOM;

- (pyHK1IMA UMeeT MUHUMYM (TIPaBUIIBHO);

- ACCIICJOBaHbl 3HAKM BTOPOM ITPOU3BOJAHOM CIEBA U CIIpaBa
OT K&XKJ0M BO3MOXHOU TOUYKH.

OIIK-2

31

81.

Uemy paBHa (Sing )I

OIIK-2

V3

82.

O6mmm pemerreM audPepeHInanTbHOTO YpaBHEHUS N-TO
NopAAKa Ha3bIBACTCA

- pelieHue, B KOTOPOM IPOU3BOJBHBIM TMOCTOSHHBIM
IpUAA0TCAd KOHKPCTHBIC YU CIIOBBIC 3HAUYCHU A

- pelueHHe, coAepskaliee h HEe3aBUCHMBIX IMPOU3BOJIBHBIX
MTOCTOSIHHBIX (TPaBUIIHHO)

- peleHue, BBIPAXKEHHOE OTHOCUTEIbHO HE3aBUCUMOMN
IIEPEMEHHOMN

- peleHre, NoJay4yeHHoe 0e3 HHTErPUPOBaAHUS

OIIK-2

31

83.

n__
I[aHO YpaBHCHUC BUA Y= f(x} . UTo He OTHOCHUTCA K neian

BBEJICHHS HOBOU (DYHKIIMH 2(x) ?
z{x)=y'

zi{x)=y"

zix)=y"

z'(x)=Jfix)

OIIK-2

31

84.

Pemenunem kakoro ypaBHeHus: OyneT QyHKIUS, BIpaKeHHas
yepe3 3HaYeHUE UHTerpajia oT IPaBOi 4acTU ypaBHEHUs?

dx
cos X

y'=x+sinx
2vdv=Inx dx
[1+ x)cfy: 2y dx

OIIK-2

V3

85.

OTHomIeHNE JBYX OJHOPOAHBIX (DYHKIUI OJUHAKOBBIX
CTelNeHel ecTh OAHOPOIHAS PYHKIIUSA

- HYJIEBOM CTETICHU

- IEPBOM CTENECHU

- BTOPOH CTEIIEHU

- CTENEHU Ha OJIHY HU)KE CTENEeHEeH NCXOAHBIX (YHKLIUHI

OIIK-2

31

86.

Kakoe BbICKa3bIBaHWE HE OTpa)KaeT NMPHU3HAK YPaBHEHUS B
MOJHBIX AuddepeHmanax?
- JeBas YacTh YPaBHEHHS TPEACTABISECT CO00 Ccymmy
94acTHBIX TU(hEpEeHITNATOB

OIIK-2

31
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- YacTHas IPOM3BOJHASA IO OJHOM IEPEMEHHOM OJHOrO
CJaraeMoro M 4acTHas IIPOU3BOAHAS 10 IPYroy epeMEHHON
JIpYyroro CJ1araemMoro paBHBI
- o0mee pemeHHe B HEIBHOM BHJAE OIpPEICISETCS
ypaBuenueM F(x,y) = C

- BBIP@XXEHUE, 3aBUCALIEE OT Yy, BXOAUT TOJBKO B JIEBYIO
4acTh, 4 BBIPAXKCHUE, 3aBUCAILEE OT X - TOJIBKO B IIPaBYIO
4acTh

87.

Pemenne nuHeliHOTO OmHOpPOAHOTO IHUDdEPEHITHATHHOTO
ypaBHEHUS  BTOPOTO  TOpSAKA  C  TMOCTOSHHBIMH
kod(purmenTamMu COJICPKHUT TPUTOHOMETPHUIECKHE
GbyHKIMH, ecIH

- ompeienuTeIh BPOHCKOTO paBeH HYIIIO

- KOPHH XapaKTePUCTUICCKOTO YPaBHEHUSI KOMIUICKCHBIC

- KOPHU XapaKTePUCTUYECKOTO YpaBHEHHS JICHCTBUTEIbHbIC
Y pa3InYHbIC

- KOpPHHU XapaKTePUCTHYECKOTO YPABHEHUS BEIICCTBCHHBIC H
paBHBIC

OIIK-2

31

88.

"3 TOKJIECTBA, BO3MOYKHOTO npu paBeHCTBE
KO3 (PHUIMEHTOB IPU OJUHAKOBBIX CTENEHX X, HOIY4atoT

- KOPHHU XapaKTePUCTUIECKOTO YPABHEHUS

- peleHre 0JTHOPOTHOTO YPaBHEHUS

- muddepeHaibHOe ypaBHEHHE 00Jiee HU3KOTO MOopsaKa

- CUCTEMY YPaBHEHUHI

OIIK-2

31

89.

[Tpu pemiennn nuHEHHOTO AUQPPEPEHIINATHHOTO YpaBHEHUS
TIEPBOTO MOPSJIKA HE IPUMEHSETCS

- 3aMeHa MepeMeHHON

- pa3JielicHHe TTePEeMEHHBIX

- METOJI HeOTPeAeIEHHBIX KOAPDUITUSHTOB

- HHTETPUPOBAHUE TI0 YaCTIM

OIIK-2

31

90.

TIepBBIM MIATOM PELICHHS YPABHCHHS > +y=Ilnx+1

SIBIISICTCA.

- IOWIEHHOE JIeJICHHE YPaBHEHUS Ha X
- mepeHoc yjoraprudma B JEBYIO 4aCTh

- IEPEHOC MPABOil YacTH B JIEBYIO YacTh
- HaXOXJIeHHe jorapudma

OIIK-2

31

91.

1n 1

YacTHO® pelIeHHe ypaBHEHHS BUma ©  +2 =1 (xj’ rae
mnpaBas 4acTb — MHOTOWIEH IE€PBOM CTENEHH, CIIEIYET
WCKATh B BUJIE

F= xl{ﬂx+C":l
Y =x{Ax* +Bx+C)
= x[fix+B:l

Y = x( Ax* + Bx)

OIIK-2

y3
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92. J' 2 adx OIIK-2 V3
Yemy paBeH ?
X
6
§
Lo
&
7
I
7
x4+
93. | Uro W3 HmMXKE MPHUBENEHHOTO HE OTHOCUTCA K METOIy OIIK-2 31
paznoxxeHus?
- HeomlpenenéHHbIH HHTErpan anreOpanuyeckod CyMMBbl
KOHEYHOro yucia (GyHKUMH paBeH anreOpandeckoi cymme
HEOIPEIeIEHHBIX NHTETPATIOB ATHX (PYHKIIUIH
- IOCTOSTHHBII MHOXKUTEIIb B MOJBIHTEIPAIBHOM BBIPAKCHUN
MO’KHO BBIHOCHUTB 3@ 3HaK HEOIPEJEeNEHHOIO MHTErpaia
- NPOU3BOJIbHASL TOCTOSIHHAs B OKOHYATEIHbHOM DELICHUU
00BbEIMHSAET BCE MPOU3BOJIbHBIE TOCTOSIHHBIE
- HEONpeNeNEHHBIA HMHTErpan  o0JagaeT CBOMCTBOM
UHBapUaHTHOCTH
94. | Yro u3 HUXKE MPUBEAEHHOTO OTHOCUTCS K METOMY 3aMEHBI OIIK-2 31
NIEpEMEHHOMN ?
- TOJBIHTETpaJIbHOE BBIPAKEHHUE IPEJCTABIAET COOOi
HE3aBUCUMYIO TEPEMEHHYI0, YMHOKEHHYI0O Ha MHOTOYJICH
OT JTOH NEPEeMEHHOH, WJIM Ha TPUTOHOMETPUUYECKYIO
(GYHKIMIO OT JTOM TEPEeMEHHOM WM Ha CTENEHHYIO
(hyHKIHIO (B TOM YUCJIE KOPEHB) OT 3TOW NMePEMEHHON
- TOJBIHTETpasIbHAs (YHKIUS B KOHEYHOM 4YHCIE TOYEK
KOHEYHOr0 OTpe3Ka MHTEIPUPOBAHMSA HE CYLIECTBYET,
oOpatasch B 0ECKOHEUYHOCTh
- OTCYTCTBYIOT MHOTOWIEHBl OT NEPEMEHHOH, KOTOphIe
MOXHO ObLIO OBI TPpeoOpa3oBaTh
- DJJEeMEHTapHble JpoOM, B YHCIUTENSIX KOTOPBIX -
HEKOTOpbIE, TOKa HEM3BECTHBIEC YHCIIa
95. | Merox HeompenenEHHBIX KOI(PQPHUIIMEHTOB MPUMEHSETCS, OIIK-2 31
Korja
- B UACIIUTENE — TAHTE€HC WM KOTAHT€HC OJHOW ITEPEMEHHOMN
- HY’KHO Pa3JIOKUTh Ip0Ob HA MHOXKUTEIIN
- B YHCJIUTEJIEC — MIOKa3aTeNbHAs (PYHKIUSI
- B 3HAaMEHaTeJe — KOPEeHb CYMMBI KBaJJpaToB
96. | Onpexnenute NpaBUIBHOE COOTBETCTBHUE! OIIK-2 y3

1. ®opmyna nepBoro 3amMe4aTeIbHOTO Mpeena.
2. ®opMyna BTOPOTo 3aMeYaTeILHOTO Mpeena.
3. ®opmyna Hetotona-Jleitoaua.
4. ®opMyna UHTETPUPOBAHUS 110 YACTSAM.

. sinXx
A lim——=1;

x=>0 X
B, Iu-dv:u-v—jv-du;




Crpannna 32 u3 45

X

B. lim 1+E =e;

X—00 X

P?f(x)dx:F(b)—F(a).

97. | K popmyne HeroToHna-JIeiiOHMIIA HE IMEET OTHOIICHUS : OIIK-2 31
- OmpeAenéHHBIM WHTETpal HE 3aBUCUT OT TOTO, Kakas
MepBOOOpa3Hask MOABIHTETPANTBHOW (DYHKIIMH B35iTa MPH €T0
BBIYUCIICHUU

- TIpY HAXOXJICHWU CYMMBI WHTETPAJIOB CIIEAYET BBOJIHTH
TOJIBKO OAHY NPOU3BOJIbHYIO TOCTOAHHYIO

- Ha OoTpe3ke [a, b] mpwupamieHuss BceX NEPBOOOPA3HBIX
¢ynkunm f(x) coBnaaaot

- B TNepBOOOpa3HyI (YHKIMIO TOJCTABISCTCS 3HAYCHUE
BEPXHETO INpejiena b, panee - 3HaU€HHE HIKHETO Mpejiena a

98. 4 OIIK-2 V3
[ofx ax
Yemy paBeH ! ?
8 4
R
3 3
8 1
Z2-32-
3 3
g 1
S R e B
3 3
42— 2
99. | BeruuciuTh Twomans (GUTYpHl, OTPaHUYCHHOW TpapuKoM OIIK-2 v3
¢byHKIMU Y = x2 + 2, ocbro Ox, ockro Oy u npsaMoii x=1
1) 7/3; 3) 203
2) 1/3,; 4) 43,
100. | TLmomragu KpUBOJUHEHHON TpaneIuy paBeH OIIK-2 31

- HEONpeAeNEHHbI HHTErpan OT (YHKIUU BO3BEACHUS
4uClla B KBaJIpaT

- ONpEACIIEHHBIM  HWHTErpall  OT  HEOTPULATEIBHOU
HeTPePBIBHOU (DYHKITUH

- HECOOCTBEHHBIN MHTETPaJl OT HEMPEPHIBHON (QYHKIIUU

- HECOOCTBEHHBIN MHTErPAJI OT HEOTPAaHUYCHHON ()YHKIINH

101. | Touku skcTpeMyma GYHKIUH JIBYX MIEPEMEHHBIX - 3TO: OIIK-2 31
- TOYKH, B KOTOPBIX MEPBbIC YaCTHBIC MPOU3BOIHBIC PABHBI
HYJIIO HJTH HE CYIIECTBYIOT

- TOYKH, KOTOPBIC HAXOISATCS B BEPXHEH MOTYIIIOCKOCTH

- TOYKH, KOTOPBIE HE MOTYT OBITh N300pakeHBI TpadUIeCKU
- TOYKH MEPECEUCHUS C OCSIMH KOOPIUHAT

102. | Yro He sIBISETCS IMIAroM HaXO0XJIEHUS dKCTpeMyMa () yHKIHH OIIK-2 31
JBYX TIEPEMEHHBIX ?

- HAXOXJICHHUE OIIPEICITUTENIS

- IOJICTAHOBKA 3HAYEHUS KPUTUYECKOH TOUKH B HCXOTHYIO
(GYHKIWIO IBYX MTEPEMEHHBIX

- HAXOXKJICHHE aCUMIITOT
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- pELIEHNE CUCTEMBI YPaBHEHHM

103. | Uro He OTHOCUTCS K MOHATHIO U HAXOXKIACHUIO YCIOBHOTO OIIK-2 31
3KcTpemyma?

- MeXAy  NEpeMEHHBIMH  CYIIECTBYEeT  HEKOTOpas
B3aNMOCBSI3b

- CBA3b MEXAY TIepeMEHHbIMHU 3aJjaHa ypaBHEHHEM
- CYWIECTBYIOT OTpaHWYCHHS JUIi KOOPIMHAT TOYKH
HKCTpEMyMa

- HY’KHO HaXOJIUTh KPUTHYECKHE TOUKH

104. | YucnoBoi psij CXOAUTCS, €CJIH MPELIT €0 YaCTUIHBIX OIIK-2 31
CYMM...

- KOHEYEH

- beckoHeueH

- HE CYIIECTBYET

105. | [IpopomxuTe HEOOXOUMOE YCIOBUE CXOAUMOCTH psiaa OIIK-2 31
Ecnu ipeien N-ro 4ieHa psas paBeH HYIIO, TO.................
- He0OXOIMMOE YCIIOBUE CXOAMMOCTH BBIITOJHEHO

- HeOOXOIMMOE YCIIOBHE CXOAMMOCTH HE BBITTOJHEHO

106. OIIK-2 V3

CymMma 4ucioBoro pszua i[%) paBHa...
n=0

-0,25
-1

-5
-25

107. | IIpu kakux 3HaUYEHUSX P 0O0OOIICHHBIA TAPMOHUYECKUH P OIIK-2 y3
1
Y. —— SBISETCS CXOMAMMMCS?
n=1N
1) p>1 2) p=1
3) p<il 4) p#l

108. | lns uccneqoBaHusi CXOAUMOCTH YUCIOBOTO psila OIIK-2 31

o (_1\n+1
3 (D

n=1 i

- npu3Hak Komm

- npu3Hak J{anambepa

- npu3Hak Jleitbnuia

- IPeJICJIbHBINA NPU3HAK CPABHEHMSI

CJICAYCT IPUMCHUTD. ..

109. | [lnsa uccrenoBaHus CXOAMMOCTH YHCIOBOTO psiaa OIIK-2 31

x n3+n

> g C/ICNyeT IPUMEHHUTS. ..
n=1L N~ +2n

- npusHak Komm
- mpusHak JlamamGepa

- mpu3Hak JleiiOHmIa

- Ipe/IebHBIN PU3HAK CPAaBHEHUS

110. e (_1) n+1 OIIK-2 V3

3HaKouepeayOIuics psag ),
n=1 4n _1
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- a0COIOTHO CXOUTCS
- YCIIOBHO CXOJIUTCS

- pacxouTcs
111. o N OIIK-2 V3
Paauyc CXOQMMOCTH CTENIEHHOTO psila ), —— PaBeH...
n=0 4"
-16
-12
-1
=00
112. | Ecn f(x) = x® —1, TO KO3 (UIHMEHT a, pa3I0KeHUs OIIK-2 V3
naHHOW QyHkimu B psin Teinopa mo cremeHsm (X —1)
paBeH...
-0,25
-1
-5
-25
113. © OIIK-2 V3
Paanyc cxoauMocT CTENEHHOTO psia Zanx” paseHn 10.
n=1
Torna uHTEpBaNI CXOIUMOCTH UMEET BUT ...
-(-10;10)
-(5;5)
-(0;10)
114. | YkaxuTe CXOAAITUECS YUCIOBBIE PSIIbI OIIK-2 V3
1y 2 > L
N+5 1 NVN+4
S 1 S 1
3. 4.
,,Zzl n’+n ,,Zzl n’*+n
115. | Haiftu Touky MmakcuMyma (pyHKIHUU OIIK-2 V3
y:2x3 +3X% —T2X+7
- x=3
-x=5
- x=7
-x=10
116. | HeoOxoauMbIM yClIOBHEM MakcuMyMma U depeHnupyeMoit OIIK-2 y3
¢byukuuu Y=f(X) B Touke Xo SBIAETCA. ..
1. f'(x)>0
2. /(%) %0
3. (%) <0
4. /(%) =0
117. 2 %3 OIIK-2 V3
Heonpenenennsiii uHTErpai IX 3" dx pasen...
118. OIIK-2 31

b
®opmyna [f()dx=F (X)‘ng (b) — F(a) Ha3pBaeTcs
a

hopMyIoii. ..
- Kommn-byHsAkoBCckoro
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- Herorona-JleitOuuia
- ["aycca
- Kpamepa

119. 5 OIIK-2 V3

OnpeneneHHbIi MHTErpajl J.(3X2 + 2)dX paBeH...
1

-132

-100

-96

-10

120. | Haittn wactHylo mpomsomHyw Zy B Touke (2; 2) oT OIIK-2 V3
y+3
x3 -3

byHKIIMKN Z =

-('116)
-5
-(-3)
-0

121. | Kax nasbipaetcst Boipaxenue {Z'y; Z'y}? OIIK-2 31

- YCIIOBHBIN IKCTPEMYM

- IpaaueHT

- gacTHBIA quddeperiman

- IPOU3BOJIHAS 110 HAIIPABICHUIO

122. | Tuamsvu ypoBHst GyHKImK Z =(X>-2y)° sBIsIoTCS . .. OIIK-2 31
- IpsIMbIE

- mapaboJIbl
- DJUTATICHI

123. | O6muM  pemenueM  audGepeHIHaTbLHOTO  ypaBHEHUS OIIK-2 V3
y' =2X smnsertcs ...
1) X*+7

2) x*+C

3) x+C

4) X*+Cx+7

124, | HaxoxneHne YacTHBIX pemeHuid  auddepeHmaabHbIX OIIK-2 31
ypaBHEHUH MO HAYATHHBIM YCIOBHSIM HAa3bIBACTCS PEILICHHE
3a/1a4i. ..

- bepnymnm

- Jlarpanxa

- Ko

125. | U3 nannbix nuddepeHnnanbHbIX YpaBHEHUH YpaBHEHUSIMH OIIK-2 31
5

Bepuymnu siBnsitores. .. 1) dy _y + Y
dx x x°

2) Xﬂ_yzyzex

dx
3) dy 3
Yo X
4) ﬂ—3x2+y=0

dx




5.3.2.2. Bonpochbl 1Jist YCTHOIO ONpoca

Crpannna 36 u3 45

No Coneprxanue Kommnerenmus NJK

1. MuosxectBa. Oniepaniii HaJi MHOYKECTBaAMU. OIIK-2 31

2. | OrpaHU4eHHOCT, MHOXeCTBa. TOYHAs BEPXHSAS W HUKHSIS OIIK-2 31
rpaHu MHOKeCTBa. CBOMCTBO TOUHBIX IPaHEH.

3. | Teopema o CymiecTBOBaHUHM TOUHBIX I'PaHEH. OIIK-2 31

4. | OTKpbITBIE, 3aMKHYTble  MHOXecTBa. KOMMAaKTHOCTh OIIK-2 31
MHOkecTBa. OTOOpakeHue.

5. | IlocnenoBarenbHOCTH. JICHCTBUS HAJl HUMH. OIIK-2 31

6. | OrpaHndeHHbIC 1 HEOTPAHWYCHHBIEC TIOCIIE0BATEIBHOCTH. OIIK-2 31

7. | beckoneuno MaJible, OECKOHEYHO OoJIbIIIHE OIIK-2 31
1ocjae10BaTeabHOCTH. CBSA3b MEXKy HUMH.

8. CBoiicTBa OECKOHEYHO MAJIBIX [OCIEI0BATEIHHOCTEN. OIIK-2 31

9. | Cxopsmuecs Mociaen0BaTeIbHOCTH. OIIK-2 31

10. | Teopema O €IOMHCTBEHHOCTH IIpefesia  CXOIsLIeHcs OIIK-2 31
MIOCJIEIOBATEILHOCTH.

11. | AnreOpanueckass  cymMma, NMPOU3BEJICHHE,  YacTHOE OIIK-2 31
CXOMSALINXCS
MOCIIEJIOBATEILHOCTEH.

12. | TlpenenbHBIN TEpEX0]l B HEPABEHCTBAX. OIIK-2 31

13. | Teopema o Tpex Mociie0BaTeNbHOCTSIX. OIIK-2 31

14. | MOHOTOHHBIE MTOCIIEA0BATEIBHOCTH. OIIK-2 31

15. | Yucno e. OIIK-2 31

16. | Teopema 0O BIOKECHHBIX TPOMEKYTKAX. OIIK-2 31

17. | llonsatue ¢ynkumuu. CrocoOsr 3amanmsa. Knaccuduranms OIIK-2 31
G yHKITHIA.

18. | llpenen ¢ynkuuu B Touke. [IpaBblif, seBbI mpeaess! OIIK-2 31
byHKITII
(mo I'eitne u mo Komm).

19. | llpenen ¢ynxuun Ha OeckoHeuHocTH (Mo I'eiiHe W MO OIIK-2 31
Komm).

20. | Teopemsl 0 ipenenax GyHKITUH. OIIK-2 31

21. | IlepBblii 3aMeyaTeNbHBIN Mpeaes. OIIK-2 31

22. | Bropoii 3aMeuaTenbHbIi mpeser. OIIK-2 31

23. | beckoneuno Manble U OeCKOHEUHO OoiblIMe (HYHKIHH. OIIK-2 31
CBsI3b MEX]ly HUMHU.

24. | CpaBHeHne OeckoHeUHO ManbiXx QyHKnuiA. CpaBHEHHE OIIK-2 31
0eCcKOHEeuHO 00IbINX (HYHKLIHUH.

25. | HenpepbIBHOCTH (PYHKITUH. OIIK-2 31

26. | Touku paspeiBa (yHKIUH (IIEPBOTO pOJa, BTOPOTO poja, OIIK-2 31
YCTPaHUMBII pa3phIB).

27. | Teopema 00 apu(pMeTHYECKHMX CBOMCTBAaX HENpPEPHIBHBIX OIIK-2 31
(G yHKIHH.

28. | Teopema 00 yCTOWYMBOCTH 3HaKa HEMPEPHIBHON (QYHKITUH. OIIK-2 31

29. | Ilepsas Teopema bonbiano-Komw. OI1K-2 31

30. | Bropas Teopema bombiiano-Komim. OI1K-2 31

31. | Touynas BepxHsisl U TOUHAS HIDKHSSI TpaHU QYHKITUU. OIIK-2 31

32. | Ilepmas Teopema Beliepmirpacca. OIIK-2 31

33. | Bropas Teopema Beiiepiurpacca. OIIK-2 31

34. | HenpepbIBHOCTH CIIOKHON (YHKIIUH. OIIK-2 31

35. | HenpepsIBHOCTH 00paTHOM QyHKIIHH. OIIK-2 31
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36. | Ilonarue npousBoaHoM. ['eomeTpuUecKuil CMBICIL. OIIK-2 31

37. | Tlonarue nudpdepeHunpyeMocT QyHKIHH. OIIK-2 31

38. | Teopema o cBsa3u nudpdepeHIUpyeMoCcTd (QYHKIUU U OIIK-2 31
CYIIECTBOBAHNEM MPOU3BOTHOM.

39. | CBs3b HENPEPBIBHOCTU U UG (PEepEeHIIHPYEMOCTH. OIIK-2 31

40. | [Inddepennman  GyHKIuU. ['€OMETpUYECKHUNA  CMBICI OIIK-2 31
nuddepeHimana.

41. | JnddepeHnupoBaHre CyMMBI, Pa3HOCTH, POU3BEICHUS U OIIK-2 31
4aCTHOTO
JIBYX (QyHKIUH.

43. | Teopema o0 MPOU3BOTHOM OOPATHOU (HYHKITHH. OI1K-2 31

45. | JInddepeHnmpoBaHue CIOKHON QYHKITUH. OIIK-2 31

47. | TlponsBoIHBIE BHICHIMX MTOPSIIKOB. OIIK-2 31

48. | JInddepeHnnansl BBICIIUX MOPSIKOB. OIIK-2 31

49. | Bospacrtanue u yObiBaHHE (DYHKIIMU B TOUKE (OMpeaereHue OIIK-2 31
U TeOpema).

50. | INoHsATHe NOKAIBHOTO KcTpemMyMa pyHKuu. HeoOxommumoe OIIK-2 31
YCJIOBHE JIOKAJIIBHOT'O SKCTPEMYMA..

51. | Teopema Posus. OIIK-2 31

52. | Teopema Jlarpanxa. OIIK-2 31

53. | Teopema Komm. OIIK-2 31

54. | YcinoBrs MOHOTOHHOCTH (DYHKIIMHM HA MHTEpPBAJIC. OI1K-2 31

55. | ®opmyna Teinopa. OIIK-2 31

56. | ®opmyna MakiopeHa. OIIK-2 31

57. | IlepBoe 10oCTaTOYHOE YCIOBHE IKCTPEMyMa. OIIK-2 31

58. | Bropoe mocTato4HOE yCIOBHE IKCTPEMyMa. OIIK-2 31

59. | Okctpemym ¢yHkuu He auddepeHurpyemMoil B JaHHOU OIIK-2 31
TOYKE.

60. | HanpaBinenne BBINYKJIOCTH M TOYKH meperunda rpaduka OIIK-2 31
byHKIIIH

61. | HeoOxoanmoe ycinoBHe TOUKH Meperuoa. OIIK-2 31

62. | JloctaTouHOE yClIOBHE TOYKH Meperuoa. OIIK-2 31

63. | ACUMNTOTHI rpaguka byHKIIH (BepTuKabHas, OIIK-2 31
TOpPH30HTAJIbHAS, HAKJIOHHAS)

64. | Tlpasuno JlonuTans. Packpeitie HeonpenenenHoct O, © OIIK-2 31

0 «©

65. | [TonsTue mepBooOpa3Hoii. OCHOBHBIC CBOMCTBA.(JIeMMa, OIIK-2 31
TeopemMa).

66. | IlonsTHE HEOIPEEIEHHOTO HHTErpaa. OIIK-2 31

67. | Merox 3aMeHBI IEPEMEHHOM. OIIK-2 31

68. | Merox UHTErpUPOBAHMUSI 10 YACTSIM. OIIK-2 31

69. | OCHOBHBIC TUIIBI HHTETPATIOB OCPYIIUXCS 110 YACTSIM. OI1K-2 31

70. | Teopema 0 TpeJCTABICHUN PAIMOHATLHONW (YHKIIMH B BHJIC OIIK-2 31
CYMMBI DJJIEMEHTApHBIX JApoOell C HeompeaeIeHHbIMU
kod(ppurmenTamMu.

71. | Mertona HeomnpeaeIeHHBIX KO3 (HUIITMESHTOB. OIIK-2 31

72. | OCHOBHBIC THIIBI HHTETPAJIOB OT PAlMOHATBHBIX ()YHKIIHA. OIIK-2 31

73. | IlonsiTie uHTErpasgbHoil cymMMsl. ['eomeTpuueckuii cMbICI OIIK-2 31

74. | IlonsiTHE ONpeNIeICHHOr0 HHTerpaja. OIIK-2 31

75. | OcHOBHBIE CBOMCTBA ONpEeIEHHOI0 HHTErpaa. OIIK-2 31
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76. | MHTerpan ¢ nepeMeHHbIM BEPXHUM IPEJIEIOM. OIIK-2 31
77. | ®opmyna HeroToHa-JleiiOHMIA. OIIK-2 31
78. | 3aMeHa mepeMeHHbBIX B ONpe/IeJICHHOM HHTErpase. OIIK-2 31
79. | ®opMyna MHTETPUPOBAHUS MO 4YAaCTAM B OINPEICICHHOM OIIK-2 31
WHTETpaJe.
80. | [IpuOnmkeHHOE BBIYUCIICHHWE OIPEACIICHHONO HWHTErpaia OIIK-2 31
[TpubnmxeHHOE BBIYUCIIEHUE ONPEAEICHHOTO HHTETpasia
81. | HecobcTBeHHbIE HHTETPaJbl ¢ OECKOHEYHBIMU MPEJICIaMU. OIIK-2 31
82. | HecobcTBeHHbBIE MHTETPAIbl OT HEOTPAHUUEHHBIX (DYHKITHIHA. OIIK-2 31
83. | Merpuueckue, IUHEWHBIE, HOPMHPOBAHHBIEC, EBKJIHMJIOBBI OIIK-2 31
MIPOCTPAHCTBA.
84. | Ilonstne Qynkuuu N mepeMeHHbIX. Ilpemen QyHkuuu N OIIK-2 31
MIEPEMEHHBIX.
85. | HempepwsiBHOCTH (DYHKIIMH N TIEpEMEHHBIX. OIIK-2 31
86. | HempepbIBHOCTP CIIOKHOM (DYHKITHH. OIIK-2 31
87. | YactHbple mpou3BOAHBIC (DYHKIMH N TEPEMEHHBIX. OIIK-2 31
88. | IudbdepenmmpyemMocTh QYHKIIUH N MEPEMEHHBIX. OIIK-2 31
89. | Muddepenunan GpyHkuus N nepeMeHHbIX. OIIK-2 31
90. | duddepenurpoBanue ca0xKHON QyHKIMH. OIIK-2 31
91. | [IpomsBoaHas Mo HampaBieHUIO. [ pajreHT. OIIK-2 31
92. | YacTHble TPOU3BOAHBIC BBHICIITUX MOPSAKOB (YHKIIMH N OIIK-2 31
NIEpEMEHHBIX.
93. | Auddepenunan Broporo nopsiaka (HyHKIHUU N IEpEMEHHBIX. OIIK-2 31
94. | KBagparuunas ¢popma. Kpurepuii CunbBectpa. OIIK-2 31
95. | locTaTouHble YCIOBUS JIOKATBLHOTO AKCTpEMyMa (QYHKITUH N OIIK-2 31
MIEPEMEHHBIX.
96. | HesiBHble pyHKIMH. OIIK-2 31
97. | YCnoBHBIHM 9KCTPEMYM. OIIK-2 31
98. | Meron muoxutenei Jlarpanxa. OIIK-2 31
99. | Ompexnenenre YUCIOBOTO Psijia, YACTUIHON CYMMBI, OIIK-2 31
CXOJISAIIETOCs psiJia.
100. | CpoiicTBa CXOMSIIMXCS YUCIOBBIX PSJIOB. OIIK-2 31
101. | Heo6xoaumMoe ycinoBHe CXOAUMOCTH YUCIOBOTO PSJIA. OIIK-2 31
CXoauMOCTh TAPMOHUYECKOTO PsIjia.
102. | Heo6xoauMoe 1 10CTaTOYHOE YCIIOBHUE CXOIUMOCTH Psijia C OIIK-2 31
HEOTPHULIATEIbHBIMU YJICHAMHU.
103. | [Ipu3Hak cpaBHEHUSI. OIIK-2 31
104. | Ilpuznak [lanambGepa. OIlK-2 31
105. | UnTerpanpubiii npu3Hak Komm. OIIK-2 31
106. | 3nakouepenyromuiics psa. [TpusHak JleiiOnuma. OI1K-2 31
107. | 3HakomnepeMeHHbIC PAABI, UX CXOAUMOCTD. OIIK-2 31
108. | CreneHHBIC PSIIBL. OIIK-2 31
109. | Teopema AbGes. OI1K-2 31
110. | Teopema 00 MHTEpBaJIE CXOAUMOCTH CTCTICHHOTO PsiJIa. OIIK-2 31
111. | Teopema o paguyce CXOAMMOCTH CTETIEHHOTO Psija. OIIK-2 31
112. | Onpenenenue auddepeHIMaIbHOI0 YpaBHEHUS TEpPBOTO OIIK-2 31
nopsnaka. Pemenue ypaBHeHus. 3amada Komm. OOmee u
YacTHOE pPelIeHHEe YPAaBHEHHUSI.
113. | YpaBHeHUs ¢ pa3iessIOIUMUICS IEPEMEHHBIMH. OIIK-2 31
114. | JIunelinble ypaBHEHUS. OIIK-2 31
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115. | YpaBHeHus B MoJaHbIX JuddepeHmanax. OIIK-2 31

116. | Auddepennmanbaple  ypaBHEHUS ~ BTOPOro  MOpsiaKa OIIK-2 31
(OCHOBHBIE MOHATHS, YPAaBHEHUS JOMYCKAOIUE TOHUKEHUS
MOPSI/IKA).

117. | Jluneituble  nud¢epeHnranbHble  ypaBHEHHS  BTOPOIO OIIK-2 31
TopsiIKa

118. | Jlunetinple  guddepeHnnanbHbBle  ypaBHEHHS ~ BTOPOTO OIIK-2 31
NOpsiIKa ¢ MOCTOSTHHBIMU K03 punmenramu

5.3.2.3. 3agauu A9 NPOBePKH YMEHHUI M HABBIKOB

Ne Coneprxanue Kommerenmmsa WK
3
L Haiitu npousBoanyto pynkuuu Y = 205" (40 OIIK-2 H3
HccnenoBaTh QyHKIMIO U TOCTPOUTH FPAPUKH.
2. x° — OITK-2 H3
X° =3
Brerunciauthb HEOIpEeICTCHHBIN
3. jx2—2&+x—1d OIIK-2 H3
HHTETpal X
3/X2
dx
4. Berunciuts HeonpeaeIeHHbIN HHTETpal I—3 OTJIK-2 H3
(2+5x)
Haiitn mmoniage KpUBOJMHEWMHON Tparneinuu, OrpaHUuYE€HHOU
S. v 4 OI1K-2 H3
JAHHBIMHA THHEAMH < Lx=4xy=4
Haiitu oOmiee pemenue auddepeHInanbHOr0 ypaBHEHHS
6' X ' X OHK-2 H3
1+e?)yy'=e";
7 Haiitu oOmiee pemenue auddepeHInanbHOr0 ypaBHEHHS OIIK-2 m3
2xyy' = y2 —4x?,
Haiitn oOmiee pemenue nuddepeHnaibHOr0 ypaBHEHUS H
8. | COOTBETCTBYIOILIEE YACTHOE PELLIEHUE: OIIK-2 H3
y+2xy=-2x>, y@)=el;
Haiitu oOmee pemenue auddepeHnnanrbHOro ypaBHEHUS
y toy +20y=U;
10 Haiitu oOmiee pemenue auddepeHInanbHOr0 ypaBHEHHS m
. V' 4y -2y = 6X2' OIIK-2
Haiitu o01ee pemenue nudhepeHnaibHOr0 ypaBHEHUS
y" +4y =3sIin2X.
JIist KaXKIoro psiia BBIIIACATH NIEPBBIE 5 YICHOB Pa3JIOKECHUS.
Haiitn npenen oOmero unena psana ay,. Caenarb BBIBOJL.
12. 1 o OI1K-2 H3
2+n
n=1n° -3
13. | UccrnenoBate psiibl Ha CXOAUMOCTb, IPUMEHSS IPU3HAKU OIIK-2 H3
CpaBHeHMs. VYka3zaTh oOWMI wieH pdga, ¢ KOTOPbIM
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o0 2n—l
CPaBHUBAETCS JAHHBIN PAI.

n=15n +1

Hanam6epa u Kommn.
® (n+1)!
£ (01

n=l 5

14.

HCCJ’ICI[OB&TB pAaabl Ha CXOAUMOCTb, IPHUMCHAA IIPHU3HAKH

OITK-2 H3

5.3.2.4. IlepeyeHb TeM pe(epaToB, KOHTPOJIbHBIX, pac4eTHO-TPadgpuyecKux pador

«He npegycMoTpeHb»

5.3.2.5. Bonnpocsl AJ1s1 KOHTPOJIBHOM (pacyeTHO-rpagu4ecKoii) padoTsl

«He nmpeaycmMoTpeHbI»

5.4. Cucrema oneHMBaHUS TOCTHKEHHS KOMIIeTeHIM
5.4.1. OneHka 1OCTHKEHHSI KOMIIETEHIMI B X0/1e IPOMEKYTOUYHOM aTTeCTalnu

OIIK-2

WNHukaTopsl TOCTUKEHUS KOMIIETEHLIMU

OIIK-2

Howmepa Bonpocos u 3a1a4

Kon Copnepxxanue

BOITPOCHI K 3aJja4uu K
OK3aMCHY OK3aMCHY

OCHOBHbBIE€ MPUHIIUIBI U1 UHCTPYMEHTBHl MaTEMaTUYECKOIO
31 | ananuza 11 cOopa U 0OpabOTKU JAHHBIX MPU PELICHUU
MOCTaBJICHHBIX SKOHOMUYECKUX 3aJ1a4

1-38

MPUMEHITh METOAbl MAaTEMaTHYECKOro aHaiu3a |
V3 | mopenupoBanus g cOopa M OOpaOOTKM AAHHBIX HpU
pEIIeHUH NOCTABIEHHBIX 3KOHOMHUUECKHUX

1-38

BJIagCCT HaBbIKaMK  ONPCACIICHHUA W  OLCHUBAHHA
MPaKTUYICCKOTO IMPUMCHCHU peH_IeHI/Iﬁ 3aJga4
MAaTEMaTHYCCKOT0 aHalin3a I PCIICHUS IMMOCTaBJICHHBIX
OKOHOMHUYCCKHX 3aJa4

H3

1-24

1.4.2. OneHka J0CTHKEHNSA KOMIIETEHIIMH B X0/€ TEKYIIECIro KOHTPOJIA

OIIK-2

WHauKaTOpBI JOCTHKCHHS
komnerennuu OITK-2

Homepa BonpocoB u 3a1a4

3a1a4u JUIst
BOTIPOCHI OBEDKIL
Kon Conepxanue BOIIPOCBHI TECTOB YCTHOTO 1POBED!
YMEHHH U
orpoca
HaBBIKOB
OCHOBHBIC TPHUHIIMITEI U
WHCTPYMEHTBI 1,5,6,8-16,18,19,21,22,24,
MaTEMaTHYECKOTO 26-28,30-33,35-38,45,46,48,49,55-
31 | amammza ansa cObopa u 63,67,70-80, 82,83,85-90,93- 1-118
00pabOTKMU JaHHBIX TPH 97,100-105,108-
pElIEHUN TOCTABICHHBIX 109,118,121,122,124,125
SKOHOMMYECKHUX 3a7a4
V3 | npuMeHsTh METOBI 2-8,17,20,23,25,29,

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

MOJICTMPOBAHUS IS 110-117, 119-120,123
coopa wu
JMAHHBIX TPU  PEHICHUH
[TOCTaBJIEHHBIX
YKOHOMHYECKHUX

u | 66,68,69,81,84,91,92,98,99,106,107,

00paboTku

BIIQJI€ET

aHaJin3a

onpeeneHus u
OILICHUBAHUS
MPaKTUYECKOTO

H3 | npumenenuss  pemeHuit
3a7la4 MaTeMaTH4eCKOTro
JUI pelieHus
IIOCTaBJICHHBIX
SKOHOMMYECKHUX 3a7a4

HaBbIKaMH

1-14

6. YueOHO-MeTOAMYECKOEe U MH(OPMAILIHOHHOE 00ecneYeHre TUCHUILTUHbI

6.1. Pexomenayemasi iuTepartypa

Tun
peKoMeHanui

IlepeyeHb U peKBU3UTHI JJUTEPATYPbI (ABTOP, HA3BaHUE, T'0/L
U MeCTO U31aHusl)

KoaunuecTBo
JK3. B
onoaMoTeKe

1

2

3

6.1.1. YuyeOubie
W3IaHUA

Bo6puk I'. U. Beicias MaTemaTHKa 71 SKOHOMUCTOB: COOPHUK
3a/1a4 [IeKTPOHHBIN pecypc]: YueOHoe mocodue: YueOHoe
nocobue / I'. . bobOpuk, P. K. I'punuesuutoc, B. 1. MaTsees,
b. M. Pynpik; Poccuiickuil 53KOHOMAYECKU YHUBEPCUTET UM.
I'.B. IlnexanoBa - MockBa: OOO "HayuHo-u3naTenbckuit
uentp MHOPA-M", 2024 - 539 c. [OU] [DBC 3nanunym] URL:
https://znanium.ru/catalog/document?id=446809

Bbyxosen A. I'. Matematuueckuii aHaau3: yaueOHoe ocooue Jiis
CTYJEHTOB, 00 y4aIOIIUXCs 110 HAPABICHUIO MOATOTOBKU
38.03.01 (080100.62) - "Oxonomuka" / A. I'. Byxogei, 1. B.
I'puanesa, 1O. B. HexpacoB; BopoHekckuil Tocy1apCTBEHHBII
arpapHslii yHUBEpPCUTET - BopoHex: BopoHexckuit
rOCyJIapCTBEHHBIN arpapHbiil yauBepcuret, 2015 - 185 ¢. [IUT
12388] [IIT] URL:
http://catalog.vsau.ru/elib/books/b105644.pdf

93

Briciias MatemaTuka AJ11 SJKOHOMUCTOB: YY€OHUK TSI
CTYZEHTOB BY30B, 00y4YaIOUINXCs 10 SKOHOMHUYECKUM
cnenuansHocTsaM / [H. L. Kpemep [u ap.]; mox pex. H. III.
Kpewmepa - M.: FOnutn, 2010 - 480 c.

146

3aiteB U. A. Briciias maTtematuka: yaeOHUK IS CTYJ€HTOB
CeJIbCKOXO035MCTBEHHBIX BY30B / M. A. 3aiineB - Mockga:
Hpoda, 2005 - 399 ¢

299

Kpacc M. C. MaTtematuka Jij1s1 53KOHOMUYECKOIro OakanaBpuaTa
[>nexTponHBIN pecypc]: Yuebnuk / M. C. Kpacc, b. IL
UynpeiHoB; [10BOMKCKMI TOCY1TapCTBEHHBIN YHUBEPCUTET
TeJIEKOMMYHHKAIMKA 1 uHpopmaTuku - Mocksa: OOO
"Hayuno-uznarensckuit ieHtp MHOPA-M", 2024 - 472 c. [OU]



https://znanium.ru/catalog/document?id=446809
http://catalog.vsau.ru/elib/books/b105644.pdf
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Tun
pexoMeHxanui

IlepeyeHb U peKBU3UTHI JJUTEPATYPHI (ABTOP, HA3BaHHE, I'0J
U MeCTO U3aHHUA)

KoanuecTtBO
JK3. B
onoJaMoTexe

1

2

3

[OBC 3nannym] URL:
https://znanium.com/catalog/document?id=431093

[llepmneB B. I'. MaremaTuyeckuii aHaiu3 [3J1€KTPOHHBIN
pecypc]: Yuebnoe mocobue / B. T'. lllepmaes - Mocksa: OO0
"Hayuno-uznarensckuii uentp MHOPA-M", 2023 - 288 c. [DU]
[9BC 3nanuym] URL:
https://znanium.com/catalog/document?id=419610

[epurues B. I'. MaremaTtudeckuii aHaau3: COOPHUK 3a]1a4 C
peleHusIMH [3IIeKTPOHHBIH pecypc]: YueOHoe nocobue / B. T
[epurnes - Mocksa: OO0 "Hay4yHo-u31aTeNIbCKUI HEHTP
NH®PA-M", 2022 - 164 c. [OU] [DbC 3nanuym]| URL:
https://znanium.com/catalog/document?id=388965

6.1.2.
Metoanueckue
W3JaHN

Marematuueckuil aHanu3 [DIEKTPOHHBIN pecypc]:
METOANYECKNE YKA3aHUS U UHANBUAYaJIbHbIE 3aJaHUS 110
TUCIUILIMHE MaTeMaTudecKuil aHamu3 Uit 00yJaronuxcst
Hamnpasienus 38.03.01 Sxonomuka / Boponexckuii
roCy/lapCTBEHHBIN arpapHblil yHUBEpCHTET ; [cocT. : A. T'.
byxogern, JI. A. lllumkuna] - Boponex: Boponexckuit
rocylapCTBEHHBIN arpapHblil yausepcurert, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164751.pdf

6.1.3.
[lepnonnueckue
U3J1aHus

BectHuk BopoHexkCcKOro rocyjapcTBEHHOTO arpapHOro
YHUBEPCUTETA: TEOPETUYECKUM M HAYYHO-TIPAKTUYECKUI
KypHai / Boponex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

DKOHOMHKA M MaTeMaTUYECKUE METOABL: )KypHal / yUpeaIuTeNb
: AKaZIeMUYECKU HayYHO-U31aTeIIbCKUH, TIPOU3BOICTBEHHO-
nonurpaguueckuil ¥ KHUTOPACTIPOCTPAHUTEIBCKUHN IICHTP
Poccuiickoit akagemun Hayk "M3natensctBo Hayka " - Mocksa:
Hayxka, 1965-

6.2. Pecypcol cetu UnTEepHeET
6.2.1. DjeKTpOHHBbIE OMOJIMOTEYHbIE CHCTEMBI

HazBanue Pasmemnienue

Jlann

https://e.lanbook.com

ZNANIUM.COM

http://znanium.com/

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

E-library

https://elibrary.ru/

1

2

3 | IOPAUT
4

5

OnexrponHas onbmoreka BIAY

http://library.vsau.ru/

6.2.2. IIpodeccuonanibubie 0a3bl JAHHBIX U MH(POPMAITMOHHbIE CHCTEMBI

No Hassanue Pa3zmemienue

1 |CnpaBounas npaBoBas cuctema ['apaHar http://www.consultant.ru/

2 |CnpaBounas npaBoBas cuctema Koncynerant I[Tmroc | http://ivo.garant.ru

3 |IIpodeccuonanpubie cripaBouHble cucTeMbl «Komekcy |https://Texakcnept.caitt/sistema-



https://znanium.com/catalog/document?id=431093
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
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| | kodeks

6.2.3. CaiiTbl 1 HHGOPMANIHOHHBbIE OPTAJIBI

Ne HazBanue Pazmemenue

1 | Obpa3zoBaresnbHbIe pecypchl IO MaTEMaTHKE www.math.ru
HNatepuer oubmoreka OOMYJIAPHOU U3UKO- -

2 P . yip ¢ http://ilib.mccme.ru/
MATCMATHUUYCCKOU J'II/ITCpaTypr
CaﬁT (6] a3JICJIC BLICI.HCf/i MAaTCMAaTHUKAU —

3 pasil http://procmem.ru/
MAaTEMATHUYCCKHUHU aHAJIN3.

4 «Pe301pBEHTA https://www.resolventa.ru/
yaeOHbIC MaTepUaIIbL. index.php/lineinaya-algebra -

7. MaTepuaJIbHO-TEXHUYECKOE U MPOrpaMMHOe odecredenne JUCHUILTHHbI

7.1. [Tomemenus AJ1s1 BeleHUsi 00Pa30BaTeJbLHOIO Mpoiecca u 000pya0BaHue

HawnmMenoBaHue OMEIIEHU# I TPOBEACHUS BCEX BUIOB
y4eOHOI e TeNbHOCTH, TPETYCMOTPEHHOW Y4eOHBIM IJIAHOM,
B TOM YHCJIE€ TIOMEIICHHUS /ISl CAMOCTOSITEIbHOM paboThI, C
yKa3aHUEM IEPEYHsI OCHOBHOI'O 000PYI0BaHUs, yueOHO-
HATJISTHBIX TIOCOOMH U MCITOJIb3YEMOTO MMPOrPaMMHOTO
obecreueHus

Anipec noMemeHun s
MIPOBEICHUS BCEX BHUJIOB
y4eOHOM AeATEIHLHOCTH,
PEeyCMOTPEHHON y4eOHbBIM
IUIAaHOM

VYyeOHass  ayauTopust JUisl INPOBEIEHUS Y4YEOHBIX 3aHATUM:
KOMIUIEKT y4eOHOW MebOemnH, AeMOHCTPallMOHHOE 000py10BaHNE
1 y4eOHO-HATTISAHBIE TTOCOOUS .

YyeOHass  ayauTopust JUisl MPOBENEHUS Y4YEOHBIX 3aHATHM:
KOMIUIEKT y4eOHOI MeOemH, JeMOHCTpallMOHHOE 000py10BaHHE
n y‘~IC6HO-HaFJ'I$IILHI)IC HOCO6I/I$I, KOMIIBIOTCPHAadA TCXHUKA C
BO3MOJKHOCTBIO IIOAKJIIOYEHUS K CETH "UnTepuer" wu
o0ecrieueHreM JIOCTyla B OJEKTPOHHYIO HH(OPMAIOHHO-
00pa3oBaTeNbHYIO  Cpeny, UCHOJb3yeMOE MPOTrpaMMHOE
obecnieuenne MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, SAnnexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, elLearning
server , AST Test, At @unancs 3, Mathcad, Maxima.

Poccuiickas @enepanus,
Boponexckas 0051acTh,
TOPOJICKOM OKPYT TOPOJT
Boponex, ropon Boponex,
ynuna Muuypusa, 1om 1

Poccuiickas @enepanus,
Boponexckas o01acTb,
TOPOJICKOM OKPYT TOPOJT
Boponex, ropon Boponex,
yimna Mudaypuna, 1om |

[Tomemenne s CcaMOCTOSITEIBHOM PaOOTHI: KOMILIEKT
yuyeOHO meOenu, JeMOHCTpAlMOHHOE OOOpYyJOBaHUE U
y4eOHO-HATJIAIHBIE TOCOOMs, KOMIBIOTEpHAs TEXHUKA C
BO3MOJKHOCTBIO IIOJK/IKOYEHUS K CETH "UnTepHer"
obecrieueHreM JIOCTyNa B 3JEKTPOHHYIO HWH(OpMaIMOHHO-
00pa3oBaTeNbHYI0  Cpeay, HUCIHOIb3yeMOe  MPOTrpaMMHOE
obecnnieuenne MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, SIunexkc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, eLearning
server , AST Test, At @unancs 3, Mathcad, Maxima.

Poccuiickas @enepanus,
Boponexckas 061acTb,
TOPOJICKON OKPYT TOPOI
Boponex, ropon Boponex,
ynuna Muuypuna, qom |
(aym. 113,115,116, 119 120,
122, 123a, 126, 219, 220, 224,
241, 273 - ¢ 16.00 mo 20.00),
232a



https://www.resolventa.ru/
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7.2. IIporpammHoe o0ecnedeHue
7.2.1. lIporpammHoe obecnieyeHne 001Eero HA3HAYEHUSA

Ne HasBanue Pasmemenne
1 | Onepauunonnsie cucrembl MS Windows /Linux /Peq OC MK s HO;?JX’;OH cet
2 [Makets! oucHbx npunoxennit MS Office / 1K B 510KanbHOM ceTH
OpenOffice/LibreOffice BIr'AY
3 [Iporpammer miist mpocmotpa ¢aiinoB Adobe Reader / [IK B oKayIbHOM ceTH
DjVu Reader BIr'AY
4 Bpayszeps! AAnnexc bpaysep / Mozilla Firefox / Microsoft [1K B nokaspHOI ceTu
Edge BIr'AY
5 | AatuBupycHas nporpamma Drweb ES TTK B noKkabHoM cetn
BIr'AY
6 | I[Iporpamma-apxusatop 7-Zip HK B s1oKkabHOH cetn
BI'AY
7 | MynsTumeaua npourpsiBarenb MediaPlayer Classic HK B nokanbHoi cern
BI'AY
8 | [Inardopma onnaitn-oOyuenus eLearning server ITK B nokaisHOH cetn
BI'AY
9 | Cucrema kommbiotepHoro tectupoBanust AST Test HK B s1oKkabHOH cetn
BI'AY
7.2.2. Cnenuajau3upoBaHHOE MPOrPaMMHOe o0ecrieueHue
Ne HasBanue Pasmemenue
1 [Iporpamma anHanmu3a (UHAHCOBOM OTYETHOCTH AJIBT I1IK B noKanbHOU ceTH
®duHaHCHI 3 BI'AY
2 | Cucrema xommbroTepHOI anreOper Mathcad HK B sioKkabHOH cetn
BI'AY
3 | Cucrema koMmbloTepHON anredpbl Maxima IIK ayzn. 116, 120 (K1)
8. MesxkaucuMIiMHAPHbIE CBA3H
Jucuuruinza, ¢ KOTopoit Kadenpa, Ha koTOpoii npemomgaercs [Toamuck 3aBemyromero
HE0OX0/IMMO COTJIacOBaHHE JMCLUIUINHA Kadenpoii
b1.0.13 Jluneiinas DKOHOMHYECKOTO aHaJn3a, 3anopoxxuena JLLA.
anredpa CTaTUCTUKHU u TIPUKJIATHON ~
MAaTeMaTUKH "‘7%
b1.0.17 Teopus OKOHOMHUYECKOTO aHam3a, 3anopoxuesa JLLA.
BEPOATHOCTEH U CTaTUCTUKHU u MIPUKJIIaTHON ~
MaTeMaTHIecKast MaTeMaTHKH °"7%
CTaTHCTHUKA
b1.0.21 DxoHOMeTpHKa OKOHOMHYECKOTO aHaimsa, 3anopoxuesa JILA.
CTATUCTUKHU u TPUKJIaJHOM ) /7%
MaTeMaTHKH




Crpanuna 45 u3 45

JIMCT neproan4ecKuX MpPoBepoK padoyeil MporpaMmbl
U uH(opManys 0 BHECEHHBIX U3MEHEHUAX

[ToTpebHOCTH
JIoJKHOCTHOE UL, B KOPPEKTUPOBKE
MPOBOJAMUBIILIEE Jlata YKa3aHHEM Nudopmarus 0 BHECEHHBIX
nposepky: ©.1.0., COOTBETCTBYIOLIUX M3MEHEHUAX
JOJKHOCTh pasnenoB paboyeit
IIPOTPAMMBI
N.o. 3aBeayromero IIpoTokon Nmeercsa n1.6.1, n.7.1 CxoppekTupoBaHa
kadenpoit [lanuna E.b. Nel2 ot peKoOMeHyeMasi JINTeparypa,
26.05.2025 . | Pabodas mporpamma

aKTyaJM3UpOBaHa Ha
2025-2026 yueOHbIit
roz

YTOYHEHHI a/ipeca
(MecTomoN0XKEeHNE) TOMETEHHIH
IJIA IPOBEACHUA BCEX BUAOB
yueOHOM e TeNbHOCTH,
NPEeAYCMOTPEHHON y4eOHBIM
TUIAHOM




