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1. O0mas XxapakTepuCcTUKA IUCHUILIMHBI
1.1. Heap aucuMnjiMHbI

Heabw u3ydeHus TUCHUTUINHBI SBISICTCS (DOPMHUPOBAHKUE Yy OOYYAIOIIUXCS YCTOWIMBBIX
3HAHWN U HABBIKOB MO MPUMEHEHUI0 MAaTEMATHUECKOTO aHAIM3a K PEIICHUI0 TEOPETHUYECKHX U
MPAKTUYECKUX 3aJad JKOHOMHYECKOTO COJIep)KaHWs, a Takxke (GOpMHUPOBAHUE CUCTEMHOTO
MBIIIJICHUS] TYyTEM JETalbHOTO aHalnM3a MOAXOJOB K MaTeMaTHYECKOMY MOJCIUPOBAHUIO 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,
peanu3ani ¥ 00pabOTKE HMTOTOBBIX PE3yIbTATOB MATEMATHYSCKON MOJCIIA 3KOHOMHUYECKOU
3aa4u;

— (¢dopMHpOBaHHE TPAKTHYCCKHMX HABBIKOB, KOTOPBHIC IIO3BOJIAT B JaJbHECHIIIEM
NpUHUMATH 3((HEKTUBHBIE pelIeHHs B MPOPECCUOHATLHON ACSITETEHOCTH.

1.3. IIpeameT AUCUMIIIMHBI

Ipeamer AucHMIIMHBI - TuddepeHnaTbHble 1 UHTETpaTbHbIe UCUUCICHUS (PYHKIHMA
OJTHOW TIEPEeMEHHOW W (PYHKIIUH HECKOJIBKHUX IMEPEMEHHBIX, a TaKXEe HEOOXOIWMBIC ISl HHX
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 usyuaercs Bo
BTOPOM CE€MeCTpe Ijsi O4YHOW (OpMbl OOydeHUS UM B TPEThEM CEMECTpPE AJISI 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 BepoATHOCTEN U MaTEMAaTUYECKasl CTATUCTUKA,
— b1.0.21 OxoHoMmeTpHKA.

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

NPOrpamMMmabl
Komnerenuus NuaukaTop J0CTHKEHHA KOMIIETEHIHH
Kox Conep:xkanue Kon Conep:xkanue
OIIK-2 |Cnocoben 31  |ocHOBHBIE IIPUHLIAIIBI u UHCTPYMEHTBI
OCYIIECTBISATh coop, MaTeMaTUYeCKOro aHaiu3a Jjs coopa u 00paboTKu
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 MPUMEHEHHs pEIIeHWH  3a1ad
MaTeMaTH4YeCKOro  aHajuu3a Uil pelIeHus
MTOCTaBJICHHBIX SKOHOMUYECKHX 3a/1a4
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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
OO01mast KOHTaKTHas paboTa, v 96,75 96,75
OO6mas camocTosiTeNbHas paboTa, 4 83,25 83,25
KouTakTHas p5160Ta P IPOBEJICHHUH 96,00 96,00
y4eOHBIX 3aHATUMN, B T.4. (1)

Jlekmun 40 40,00

NPaKTUYECKHEe-BCETO 56 56,00
CamocTosTenpHas pabdoTa TpU TPOBEIACHUN 65 50 6550
yueOHBIX 3aHATHH, 4 ' '
KonraktHass pabora Tpu  TPOBESACHHUU
MPOMEKYTOUHOM aTTecTaluu O0y4YaroluXcs, 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
KonraktHas pi160Ta NPy TIPOBEJCHHUM 32.00 32.00
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:kaHue TMCOMILIMHBI B pa3pe3e pa3/iesioB H MOAPa3IeoB

Pa3nen 1. Beegenue B anaams.

Ioapasnea 1.1. MuosxectBa u ¢pynkiuu. Onepanuu Hax MHOKecTBaMU. OCHOBHBIE YHCIIOBBIE
MHOXecTBa. DYyHKIMU OHOW mepeMeHHOoW. OCHOBHBIC 3J€MEHTapHbIe (PYHKIUH, UX rpaduKu.
CrnoxHas GyHKITHSA.

Hoapa3znen 1.2. Tlpenenst u HenmpepbIBHOCTH. [locienoBaTenbHOCTH, TpEAes YUCIOBOU
nocJeioBateabHOCTH. Teopemsl o npenenax. [Ipuznaku cymecrBoBanust npenenoB. [lepBelil u
BTOPOH 3aMeyaTeNIbHBIN Tpeaebl. beckoHeYHO Malbie 1 OECKOHEYHO OOJIBIINE BEITMYHHEI, CBA3b
Mexny HumMu. CpaBHeHHE OECKOHEYHO MaJjblX BeJIMYMH. PacKkpbiTHE HEOmpeeieHHOCTEH.
HemnpepoBrocTh pynkmii. Touku pa3psiBa. Kiaccudukamnms Touex pa3pbisa.

Paznen 2. IndPepenunanbuoe ucuncienne GyHKIuil 0HOr0 nNepeMeHHOro.

Moapa3snen 2.1. IlpousBoanas. [lpousBoaHas: onpeneacHue, MEXaHUYECKUNA U T€OMETPUIECKUN
CMBICI. YpaBHEHHE KacaTenbHOM K KpuBoil. [luddepeHnupyemMocTs QYyHKIMH, CBA3b
HemnpepbIBHOCTU ¢ AuddepeHuupyeMocTbio. O6paTtHas QyHKuus u ee AudepeHLrpoBaHUE.
Tabnuua ocHOBHBIX MpaBuil U Gopmyin auddepenuupoBanus. IIpon3BoHbIE BHICIINX TOPSAIKOB.
Juddepenuman GpyHKINN, €T0 IPUMEHEHUE B IPUOIMKEHHBIX BBIYMCICHUSX.

Hoapa3zaen 2.2. UccnenoBanue GyHKUIU.

JloctaTouHble MPU3HAKM MOHOTOHHOCTH (QYHKIHMH. DKCTpeMyMbl (DYHKIMH, HEOOXOIHMOE M
JIOCTAaTOYHBIE YCJIOBHs. DKOHOMHUYECKUE MPUIOKEHUS. BBIMYKIOCTh KpUBOH, TOUKH Heperuoa.
HeoOxonumoe u noctaToyHble yCJIOBUS. ACUMOTOTHI KPUBOW. DKOHOMUYECKHE MPUIIOKEHUS B
TEOPHH (PUPMBI.

Paznen 3. UnTerpajibHoe ucuuncjieHue GQyHKUMA OHOI nepeMeHHOi.

Hoapa3zaen 3.1. HeonpeneneHHbIH nHTETpal.

Ompenenenne mepBooOpa3Hoi. Teopema 0 OECKOHEYHOM MHOXKECTBE IEPBOOOPA3HBIX IS
nanHoil ¢ynkuuu. IloHsiTHMEe HeompeseneHHOro MHTerpajia. Tabnuia OCHOBHBIX HMHTETPasoB.
OcHOBHbBIE CBOMCTBa HEONpENEIeHHOro HHTerpana. MHTerpupoBaHue MeTogaMH 3aMeHbI
NepeMeHHOH U 1o YacTsaM. PannoHanbHble JpoOU U UX MHTETPUPOBAHHUE.

IMoapasnen 3.2. OnpenencHHBIN HHTETPAI.

[lonsTHe ompeneneHHOro MHTErpasa, OCHOBHBbIE cBoiicTBa. Teopema o cpennem. Ilnmomane
KpUBOJIMHEWHOW Tpanenuu. [Ipou3BogHas ONpeneseHHOro HWHTErpaja M0 IEePEeMEHHOMY
BepxHemy mpeneny. @opmyna HeroTona-JleiiOHuia. Beraucnenue ompesieieHHOTO WHTErpaia
METOJaMH 3aMEHbI MepeMeHHON W mo YacTsaM.  HecoOcTBeHHble uHTErpaibl. [IpunokeHus
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 MEPEMEHHBIX.

O6nactp onpeneneHust U rpapuk GyHKIUN IBYX NepeMeHHbIX. JIMHUM M TOBEPXHOCTH YPOBHS.
YacTtaeie mpousBoaHbie U nuddepennuansl. [lomHoe npupamienue u nogHbd auddepenmnman,
ero npuMmeHnenue. [IponsBoaHas cI0XKHON (QYHKIMH, TPOU3BOIHAS HESIBHO 3alaHHON (PYHKIIUH.
Vpauenne kacatembHoii k kpuBoit F(X,Y) =0. VpaBHeHnme kacaTenpHON MIOCKOCTH K
nosepxuoctn  F(X,y,2)=0. [IpousBognass no HampasieHuro. ['paguent. YacTHble
IPOU3BOAHBIE BBICIINX MOPSIAKOB.

Hoapa3zaen 4.2. DxcTpeMyMbl QYHKIIUH JBYX TEPEMEHHBIX.

Onpenenenre 3KcTpeMyMa (GYHKIUH HECKOJIBKUX TIEPEMEHHBIX. YCIOBHBIE 3KCTPEMYMBI;
HanOoNbIllee W HAaUMEHbIIEee 3HAYCHHUS (QYHKIUH Z = f(X, y)B 3aMKHYTOM OrpaHUYECHHOU
o0nacTh. DKOHOMUYECKHE MPUIIOKEHUS.

Paznen S. InddepenuunanbHbie ypaBHEeHHUS.
Hoapa3zaen 5.1. Jluddepenmansabie 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 TEOpEMbl ~ CYIECTBOBAaHUS M €AMHCTBEHHOCTH pEIICHUS YpaBHEHUS
y'=f(X,y¥). Iuddepenumanphpie ypaBHeHHs |-ro TopsAka ¢  pasAelsOIUMUCST

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

Hoapa3zaen 5.2. [lupdepenunanbuple ypaBHEHUS BTOPOTO MOPSIIKA.

JuddepenumanpHple ypaBHEHUS 2-TO MOpPsAKa: 001Iee U YacTHOE pelieHune (MHTerpa), 3ajada
Komm, ¢opmynanpoBka TeopeMbl CYIIECTBOBaHHMS M EIMHCTBEHHOCTH DELICHUS YpaBHEHHS
y'=f(X,Y,Y'). Juddepennuansupie ypaBHEHHs 2-TO MOPSAAKA, JOMYCKAIONINE TTOHIDKEHHE

nopsanka. Jluneilinele nuddepeHnuanbHple 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 qudQepeHnraibable ypaBHEHUs 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, paBHOMEpHass W HOpMajbHas CXOJUMOCTH, CBSI3b MeXay HuUMH. IlpusnHax
Beiiepmitpacca paBHOMepHOUW cxomumocTh. Ilpu3naku AbGenst m Qupuxie. HempepbIBHOCTS,
T epeHIIPYyEMOCTh U HHTETPUPYEMOCTh CYMMBbI ()YHKIIMOHATIBHOTO psifia. CTENEHHbBIE PSJIBL.
Teopema Komm-Anamapa. Paguyc u muHTEpBanI CXOIUMOCTH CTETICHHOTO psina. Teopema AGerns.

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. Beegenue B anams. 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, TIpeAesl  YUCJIOBOM  IIOCJIEOBATEIBLHOCTH.
Teopemsl o npenenax. [IpuzHaku cymectBoBanus npeaenon. [lepBorii u
BTOPOH 3amMeuaTeNbHBIN mpenenbl. beckoHeyHo Manbie U OeckoHeuHo| 4 8 4
OoJbIIe BETUYMHBI, CBS3b Mex1y HUMH. CpaBHEeHHE OECKOHEYHO
MallbIX BEIMYMH. PackpeiTe HeomnpeneieHHocTed. HenpepbslBHOCTH
¢bynxmii. Toukn paspeiBa. Knaccudukanus Touek pa3pbia.

Paznen 2. JInddepennuaibHoe ucuucjieHue QyHKIUH OIHOr0
NepeMeHHOro.
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Ilompaznen 2.1. IlpousBomnas. IlpousBomHas:  ompeneneHue,
MEXaHWYECKUM U T€OMETPUYECKUNA CMBICI. YPAaBHEHUE KACATEIBHON 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 MIOPSIIKOB.

Huddepenuman QyHKIMH, €ro MNpUMEHEHHE B NPUOIMKEHHBIX

BBIYUCIICHUSX.

[Toxpazaen 2.2. UccnenoBanue GyHKITUH.

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

Pasnen 3. UnTerpajibHoe ncuncjieHue GyHKuuii OqHOM
nepeMeHHOI.

Ilonpaznen 3.1. HeonpeneneHHslit MHTErpal.

Ompenenenne nepBooOpazHoi. Teopema 0 OECKOHEYHOM MHOXKECTBE
nepBooOpa3HbIX Uil JaHHON ¢yHKuuM. lloHATHE HeonpeneIeHHOro
uHTerpana. Tabmuua OCHOBHBIX HHTerpanoB. OcHOBHbIE cBoiicTBa| 4 6 4
HEOIPEEICHHOT0 HHTerpana. MHTerpupoBaHMe METONAaMU 3aMEHBI
MEepEeMEHHOM W 1O 4YacTsaM. PanuoHanpHbBIE JOpodM ©  HX
UHTETPUPOBAHHUE.

[Moppazaen 3.2. OnpeneneHHbI HHTETPAIL.

[lonaTHe onpeneaeHHOro0 MHTErpaia, OCHOBHBIE CBOWMCTBA. Teopema o
cpengem. Ilnomans kpuBosmMHeWHOW Tpameuuu. IIpousBoxHas
ONPEACIICHHOI0 HMHTETpajla 10 IEPEMEHHOMY BEPXHEMY IIpeley.
@®opmyna  Herotona-JleitOnuna.  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. DyHKIIMHM HECKOJIBKHX MePeMEeHHBbIX. 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.
[lonHoe mnpupamieHue W NOJHBIN IuddepeHunan, ero NpuMEHEHHUE.
[IpousBogHast CiOXHOW (DYHKIMH, TPOW3BOJAHAS HESBHO 3aJaHHOU
¢GyHKIMU. YpaBHEHHE KacaTelNbHOM IUIOCKOCTH K TTOBEPXHOCTH.
[IpousBognas mo HampasineHutro. ['panueHt. YacTHblE NPOU3BOIHBIC
BBICIIIMX MOPSIIKOB.

Ionpasnen 4.2. DxcTpeMyMbl GYHKINHU IBYX EPEMEHHBIX.
OmnpeneneHue dSKcTpeMyMa (YHKIMM HECKOJbKUX II€PEMEHHBIX.
VYcioBHBIE OKCTpEMyMbl; HauOoJbllee M HauMEHbIIEE 3HAueHHs| 4 4 6

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

Pazjnen 5. luddepenunaibubie ypaBHeHHUsI. 6 8 12
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Ionpasnen 5.1. AuddepeHunansHbie ypaBHEHHUS IEPBOTO MOPSIKA.
[Ipumepsl 3amau, npuBoASIIUX K JU((epeHINaTbHBIM YPaBHEHUSM.
HuddepenumanbHoe ypaBHeHUs 1-ro mopsaka: oOIiee M YacTHOE
pemenne (uHTerpan), 3amada Komm, QOpMyIupoBKa — TEOPEMBI
CyIIECTBOBAaHMS W EIMHCTBEHHOCTM  PEUICHUS  ypaBHEHUs
y'=f(X,y). Hdubdepenmmansupie ypaBHeHHS 1-r0 TOpAmKa C
pasfensommMucs TnepeMeHHbIMH. JIuHeliHble nuddepeHuantsHbe
ypaBHeHus |-ro nopsiaka u ypaBHeHus: bepHymn.

Ionpasnen 5.2. luddepennmanbabie ypaBHEHHS BTOPOTO MOPSAKA.

Hudbdepennmanpaple  ypaBHEHUs 2-TO TOpSAKa: O0IIee W YacTHOE
pemenue (uHTerpan), 3amada Komm, QOopMylIupoBKa — TEOPEMBI
CyIIECTBOBAaHMA W E€AMHCTBEHHOCTH  DELIEHHUS  ypaBHEHHUs
y'=f(X,y,Y'). Juddepenunansusie ypaBHeHHs 2-TO TOpSIKA,

JIOyCKAIOIUe MOHWKeHNe nopsiaka. JIuHeinsle nuddepeHansHbe
ypaBHEHHS 2-TO TOPSAKA: CTPYKTypa OOIIETo PEemeHns] OAHOPOIHOTO U
HEOAHOPOIAHOTO YpaBHEHHIA. JIuneitnbie OTHOPOIHBIE
maddepeHnranbEple  ypaBHEHHS 2-TO  TOpsAAKa C MOCTOSHHBIMH
kodpdunmeHTamMu.  XapaKTepUCTUYECKOEe ypaBHeHUe. JIuHelHbIe
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. dyHkuyoHanbHble psibl. CTEIICHHBIE PAJIBI.
[ToToueunasi, paBHOMEPHAs: U HOPMAJIbHAsI CXOJIUMOCTH, CBSI3b MEXITY
Humu. [Ipusnak BeliepmiTpacca paBHOMEpHOU cxonumocTu. [Ipusznaku
Abens u Aupuxie. HenpepsiBHOCTD, AudPepeHIpyeMOCTh U
HHTETPUPYEMOCTb CYMMBbI (YHKIIMOHATIBLHOTO psifa. CTETEHHbIE PSIbL.
Teopema Komn-Anamapa. Paguyc u uHTEpBan 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. Beeaenue B anajams.

2

2

20

Ioapasnen 1.1. MHOXecTBa U PYHKITUH.

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.

[TocnenoBarenbHOCTH, TPEAET  YHUCIOBOM  IMOCIEA0BATEIBHOCTH.
Teopemsl o0 npenenax. [IpuzHaku cymecrBoBanus npeaenos. llepsoiil u
BTOPOi 3amedaTesIbHbIA Tpeneiibl. beckoHeuHO Masbie U OECKOHEYHO
OoJbIIe BETUYMHBI, CBSI3b MEXIy HUMH. CpaBHEHHE OECKOHEYHO
MalIbIX BEIMYMH. PackpeiThie HeompeneneHHOCTeH. HempepsIBHOCTH
¢dbynxmii. Toukn paspeiBa. Knaccudukanys Touek pa3pbia.

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

[Monpaznen 2.1. [IpousBoaHas.

[IpousBogHas: omnpeaeneHne, MEXAaHWYECKHMM M TIeOMETPUYECKHH
CMBICI. YpaBHEHHE KacaTelbHOM K kpuBol. uddepeniupyemoctsb
(GyHKLUH, CBSI3b HEMIPEPBIBHOCTH C U depeHupyeMoctbio. ObpaTHas
¢byakus u ee auddepeHurponanue. TaOmuia OCHOBHBIX NMpaBUl U
bopmyn auddepeniuponanus. [Ipon3BoaHbIE BBICHIMX IOPSIKOB.
Hudpdepenuman ¢GyHKIUM, €ro MPUMEHEHHE B INPUOIMKEHHBIX
BBIUUCIICHUSIX.

[Monpasznen 2.2. UccnenoBanue HyHKITHIA.

JloctaTouHble NPU3HAKK MOHOTOHHOCTH (YHKIUHU. OKCTPEMYyMBbI
(GyHKIMH, HEOOXOIMMOE M JIOCTATOYHBIE YCJIOBUS. DKOHOMHUYECKHE
MIPUIIOKEHUA. BBITTYKIIOCTh KpUBOH, TOUKH Tieperuda. Heobxoaumoe u
JOCTAaTOYHBIC YCIOBUAL. ACHUMIITOTEI KpI/IBOI\/'I. DKOHOMUYECKUE
MIPUJIOKEHHUS B TCOPUU (PUPMBIL.

Paznen 3. UnTerpajbHoe ucuncjaeHne PyHKUuM 0QHOI
nepeMeHHOM.

[Moxpaznen 3.1. HeonpeneneHnuslit HHTETpa.

Onpenenenne nepBooOpa3Hoil. TeopemMa 0 OECKOHEYHOM MHOXKECTBE
nepBooOpa3HeIX Uil JaHHOW (yHkumu. [loHsSTHE HEOpeaeTIeHHOro
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-JIeiiOHuiia.  Bberymciienne  ompenesnieHHOTO
HWHTErpajla  METOJaMHM 3aMEHbl TEPEeMEHHOM W MO0  YacTsM.
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 QyHKIMHA HECKOJIBKUX MEPEMEHHBIX.
Ob6nacte onpenenenus U rpapuk GyHKIUU ABYX NepeMeHHbIX. JInHuu
U TIOBEPXHOCTH YpoBHS. YacTHble mpou3BojHbIe U auddepeHnans.
[lonHoe mnpupamienue u nojaHbl IuddepeHnnan, ero NpuMeHEHHeE.
IIpousBogHas CIOXKHOM (YHKUUH, NPOU3BOJHAS HESIBHO 3aJaHHOMN
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 53KcTpeMyma (YHKIUUM HECKOJBKHUX 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. IuddepennuanbHpie ypaBHEHUS IEPBOTO MOPsJIKA.
[Mpumepsl 3anay, TpuUBOAALIIMX K TU(BGEpEeHINATBHBIM YPaBHEHHUIM.
HNudbdepennmanpaoe ypaBHeHHs] 1-ro mopsiika: oOIee ¥ 4YacTHOE
pemenue (uHTerpan), 3amada Komm, QopMynmupoBKa — TEOPEMBI
CyIIECTBOBAHMA U €IAMHCTBEHHOCTH  DELIEHHS  ypaBHEHHUs
y'=f(X,y). Hubdepenuuansupie ypaBHeHHS 1-ro HopsagKa c
pasfensionmmMucs nepeMeHHbIMH. JIuHeliHble nuddepeHuansHbe
ypaBHEHMS 1-ro mopsijika U ypaBHeHUs bepHyruim.

10

Ionpasnen 5.2. uddepennmanbabie ypaBHEHUS BTOPOro MOPsAKa.

JuddepeHumanpaple ypaBHEHUs 2-TO MOpsJKa: O0IIee M YacTHOE
pemenne (uHTerpan), 3anaya Komm, ¢opMynupoBka — Teopembl
CYLICCTBOBAHUA n € IUHCTBECHHOCTHU peICHUA YpaBHCHUA
y'=f(X,y,Y'). Hubdepenunansupiec ypaBHeHHs 2-TO TOPSIKA,

JIOTYCKAIOIUe TOHWKEeHHE nopska. JIunelinsie nuddepeHuansHbe
ypaBHEHUS 2-T0 MOpsiiKa: CTPYKTypa OOIIEro peeHust OJHOPOJHOTO U
HEOJHOPOJAHOTO yYpaBHEHHUII. Jluneiinpie OJIHOPOJIHbIE
nuddepeHanbable  ypaBHEHUS 2-TO TOpSAKa C  TOCTOSHHBIMHU
kodpdunrenTamMu.  XapakTepUCTUYECKOe ypaBHeHUe. JIuHeilHbIe
nuddepeHanbHble  YpaBHEHUS 2-TO TOPSAKa C  TMOCTOSHHBIMH
Kod(h(HUIIMEHTaMU U CIIeIIMAThHON MPaBOM 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 psAabl. CTENEHHBIE PSIIbL.
[loToyeunasi, paBHOMEpHasi U HOpPMaJbHasl CXOAUMOCTH, CBSI3b MEKIY
HuMH. [IpusHak Beliepmrpacca paBHoMepHON cxoquMocTH. [Ipu3Hakn
Abens u /[upuxne. HenpepsiBHOCTh, nupdepeHuupyeMocTs u
UHTETPUPYEMOCTh CYMMbI (DYHKIMOHAIBLHOTO psana. CTeneHHbIe PsiIb.
Teopema Komm-Anamapa. Paauyc M HMHTEpBal  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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HKOHOMHUYECKOT0 COJIEpPKaHMs. | CTYAEHTOB BY30B, OOy4aromuxcs
1o HKOHOMUYECKUM
cnenuanbHocTaM / [H. II. 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'. U. Bricmias Mmatematnka 6 10
HKOHOMUYECKUX JUIsl SKOHOMHUCTOB: COOpHHK 3a/iay
HCCIIEIOBAHUSX [>nexTponHBI pecypc]: YueOHoe
[TpousBoacTtBennsle  ¢ynkiuu. | mocooue / I'. WU. bobpux, P. K.
@yHKIMU  crpoca, BbIpydkH, | ['punnesnutoc, B. 1. Martsees, b.
U3JIEpHKEK, npubsun. | M. Pynsik, P. B. Carutos, O. K.
OnactuyHocTh  ¢QyHkiuu, ee | Cmarmna, B. [I. IlepmmHes;
SKOHOMHUYECKHUI CMBICII. Poccuiickuit 3KOHOMHUYECKUI
ynusepcuteT um. I'.B. [Inexanosa -
Mockaa: 000 "Hayuno-
m3natensckuit nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nannym]|
URL:
https://znanium.com/catalog/docum
ent?id=400011
Ioapa3znen 2.2. UccaenoBanue pyHKIUIA. 6 10
4. | UccnenoBanue IUHAMUKA 6 10
IIOJIHOM BBIPYUYKHU B | Beicimas MaTeMaTHKa JUIs
3aBUCHUMOCTH OT 3JIACTUYHOCTH | IKOHOMHUCTOB: y4eOHUK I E;
crpoca. HccnenoBanue | CTyAEGHTOB BY30B, OO0yYaromiuxcs
TUHAMUKA (DYHKIUH, AHHAMHKA | TIO 9KOHOMMUYECKUM
GyHKIMM  TOJIHBIX, CpenHux, | cneuuanbHocTsaM / [H. L. Kpemep
IIPEACIIBHBIX uznepxkek. | [u np.]; noxn pen. H. III. Kpemepa -
Vcnosus noctwkenust | M.: FOnautn, 2010 - 480 c.
MaKCHUMaJIbHOW NPUOBLIH.
Monpasaea 3.1. HeonpenesaenHblii HHTErpaJl. 4 12
bo6puxk I'. U. Beiciiast maTematuka
JUIsl SKOHOMHUCTOB: COOpHHK 3a/iay
[anexTponnsiii pecypc]: YueOHoe
nocodbue / I'. U. Bobpuk, P. K.
WNurerpuposanue
TPUTOHOMETpEIeCKEX (hyHKIHi I'punuesnutoc, B. M. Martsees, b.
5. | Opu TOMOLIM YHUBEPCATBHOM M. Pynerc, P. B. Caruros, O. K. 4 12
. Cmarmna, B. [I. IllepmHes;
TPUTOHOMETPHUECKON N o
HOJICTAHOBKIL Poccuiickuit SKOHOMMYECKUN
yHusepcuteT uM. ['.B. Ilnexanosa -
Mocksa: 000 "HayuHo-
uznatenbekuit nentp MHOPA-M",
2022 - 539 c. [DU] [DBC 3nanuym]|



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?id=400011

Bricmas MaTeMaTHKa ISt
SKOHOMHCTOB: y4eOHUK JUISL
CTYJICHTOB BY30B, OOy4YarOIIUXCA
10 9KOHOMHYCCKUM
cneruanbHocTsM / [H. 1. Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.

ITon

paszjaen 3.2. OnpenesieHHbIN HHTErpaJ.

5,5

12

[IpumeHeHne  ONpeEIEHHOTO
MHTETrpaja B OIICHKE
nuddepeHann JI0XO/1I0B
Hacenenusi. Kpusas JlopeHca u
KodpuuueHT Hxunu.

Bricmas MaTeMaTHuKa IS
3KOHOMUCTOB: y4eOHHK JUTSt
CTYJICHTOB BY30B, OOYyYarOIIMXCS
o SKOHOMUYECKUM
cneruanbHocTsM / [H. 1. Kpemep
[u ap.]; mon pen. H. L. Kpemepa -
M.: FOsutn, 2010 - 480 c.

5,5

12

Honpasnea 4.1. Onpenesienne PyHKUMH HECKOJIBLKHUX NepeMeHHbIX.

14

[Tpumepsnl HCTOJIb30BAHUS
byHKIIN HECKOJIBKUX
MEPEMEHHBIX B YKOHOMUKE.

Bricmias MaTeMaTHKa TUTSE
3KOHOMUCTOB: y4eOHUK VIS
CTYIEHTOB BY30B, OOy4aroumxcs
1o HYKOHOMUYECKUM
crenuansHocTsM / [H. 1. Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOnautn, 2010 - 480 c.

11

IMon

aszgena 4.2. JkcTrpeMyMbl PYHKIIMM ABYX IIepeMEHHbIX.

115

[Ipenen GyHKIUM HECKOIBKUX
nepeMeHHbIX. [lpenen ¢yHKIMN
10 HATIPABJICHUIO.

Bob6puxk I'. U. Breiciias maTemaTrka
JUIsl SKOHOMHUCTOB: COOpHMK 3a/ay
[anekTpoHHBI pecypc]: YueOHoe
nocobue / I'. WU. Bbobpuk, P. K.
I'punuesnuroc, B. 1. Martsees, b.
M. Pyneik, P. B. Carutos, O. K.
Cmaruna, B. TI. Ilepunes;
Poccuiickuit SKOHOMUYECKUI
ynusepcureT uM. ['.B. Ilnexanosa -
Mockaa: 000 "Hayuno-
n3narensckuil nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nannym]|
URL:
https://znanium.com/catalog/docum
ent?id=400011

Beicmas MaTeMaTHhKa JUISL
3KOHOMUCTOB: y4eOHUK IUIS
CTYIEHTOB BY30B, OOy4aroumxcs
10 HKOHOMUYECKUM
crenuansHocTsM / [H. 1. Kpemep
[u ap.]; mon pen. H. L. Kpemepa -
M.: FOautn, 2010 - 480 c.

115

ITon

azned S.1. ludppepenunabHble ypaBHEeHHs] IEPBOr0 MOPsAKA.

10

Cucrembl nuddepeHuaIbHbIX ‘ Bricmias MaTeMaTHUKa TS

10



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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ypaBHeHui. HopmaneHas gopma | 9JKOHOMHUCTOB: y4eOHUK JUTSt
cucteMbl. OTBICKaHHE PEIICHUS | CTYACHTOB BY30B, OOYyJaromuxcs
CHUCTEMBl METOJOM CBEIEHHUSA K | MO SKOHOMUYECKUM
omHomy muddepenmanbHomMy | crienmanbHocTsM / [H. L. Kpemep
YPaBHEHHUIO. [u ap.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.
Ilonpasnen 5.2. InddepeHunajibHbie ypABHEHHS BTOPOro MOpPsiAKA. 6 10
Bricmias MaTeMaTHKa IS
T —— 3KOHOMUCTOB: y4eOHUK 1A
o HopsIKa. CTYIEHTOB BY30B, OOy4aroumxcs
10. Tl bepeHIIaTbHbIC ypaBHCHNS o HKOHOMUYECKUM 6 10
crennansHocTsM / [H. 1. Kpemep
B SKOHOMHUKE.
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOsutn, 2010 - 480 c.
Ioapa3znen 6.1. UncsioBblie psiabl. 6 10
bo6puxk I'. U. Beiciias maTematuka
JUIs. S)KOHOMHUCTOB: COOpPHUK 3a1ad
[anekTpoHHBI pecypc]: YueOHoe
nocobue / I'. U. bobpuk, P. K.
I'punuesnuroc, B. 1. Marsees, b.
M. Pyneik, P. B. Carutos, O. K.
Cmaruna, B. TI. Ilepines;
Poccuniickuit SKOHOMUYECKHI
Teopema Pumana u mnonsATHe
YCIOBHO CXOJAMEroCE  DATA. yHuBepcureT uM. ['.B. H.]staHOBa -
[IpousBenenue YHCIIOBBIX Mocksa: . 000 Hayuo-
11. | psoB COTJIACOBAHHOE c uszatenbCkui ueHtp MHMPA-MY, 6 10
’ 2022 - 539 c. [DU] [DBC 3uannym]
TPOU3BE/ICHAEM MaCTHBIX CYMM. | o .
ggggf}l\gim ciogg;ig?;ﬁ? https_://znanium.com/cataloq/docum
ent?id=400011
Bricmias MaTeMaTHKa IS
3KOHOMUCTOB: y4eOHUK U1
CTYIEHTOB BY30B, OOy4aroluxcs
o HKOHOMHUYECKUM
crenuansHocTsM / [H. 1. Kpemep
[u ap.]; moxn pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.
Honpasnea 6.2. ®yHkuuoHajabHbie psiibl. CTeneHHbIe PS/bI. 8 10



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

Bob6puxk I'. U. Breiciias maTemaTrka
JUIST SKOHOMUCTOB: COOpPHUK 3a1a4
[anekTpoHHBI pecypc]: YueOGHoe
nocobue / I'. WU. Bobpuk, P. K.
I'punuesnutoc, B. 1. Martsees, b.
M. Pyneik, P. B. Carutos, O. K.
Cmaruna, B. TI. IllepuHes;
Poccuiickuit 9KOHOMHYCCKHI

pana (HempepbIBHOCTS, | yHHBepcuTeT uM. I'.B. Ilnexanosa -
UHTETPUPYEMOCTD u | Mocksa: 000 "HayuHo-
12 TG hepeHIpyeMOCTb). nznatensckuil nentp MHOPA-M", 8 10
| @yakmun  aHanutrdeckne B | 2022 - 539 c¢. [DU] [DBC 3nannyMm]
touke u  panx  Teinopa. | URL:
Ompenenenre  3neMeHTapHbIX | https://znanium.com/catalog/docum
(GyHKUUI CTENEHHBIMU PsIIaM. ent?id=400011
Bricmas MaTeMaTHuKa IS
3KOHOMUCTOB: y4eOHUK VIS
CTYAICHTOB BY30B, OOy4aroImuxcs
o HKOHOMHYECKUM
crenuansHocTsM / [H. 1. Kpemep
[u ap.]; mon pen. H. 1. Kpemepa -
M.: FOsutn, 2010 - 480 ¢
Bcero 65,5 129,5

5. @OH/I OLIEHOYHBIX CPEACTB JIJISl POBEACHUSA MPOMEKYTOUHOM aTTeCTAUMU

5.1. OTansl popMUpPOBaAHUA KOMIIETCHIIUH

HNuauxkarop
IMoapa3aen (MCHUNIHHBI Komnerenuus AOCTHUKEHUS
KOMIIeTeHIIUH
[Moapasnen 1.1. MHOxecTBa U QYHKIMH. 31
Onepaunu Hag MHOXecTBaMH. (OCHOBHBIE YHCIIOBBIC
MHOkecTBa. DyHKIIMKM OAHOM  mepeMeHHOU. OCHOBHbBIE OIIK-2 v3
aneMeHTapHble  GyHKIMH, ux Tpaduku. CroxxHas 03
GyHKIMS.
[Tonpaznen 1.2. [Ipenensl 1 HEMPEPHIBHOCTD. 31
[TocnenoBarenbHOCTH, npenen YHCIIOBOM
nocnenosarenbHocTu. TeopeMbl o mpexaenax. [IpusHaku
cymiectBoBaHusl  npenenoB.  llepBelii  u  BTOpOU V3
3aMeyaresibHblid  mpenenbl.  becKOHeYHO  Manble U OIIK-2
O0EeCKOHEUHO OOJbIINe BEIUYMHBI, CBSI3b MEXIY HHUMH.
CpaBHeHHe OECKOHEYHO MalbIX BeJIWYMH. PackpeiTue H3
HeomnpenenenHocteil. HenpepeiBHOCTh (yHKMiA. Touku
paspsiBa. Knaccugukanus Touek paspbiBa.
[Tongpaznen 2.1. IlponsBoaHas. 31
ITpousBoanast: olpezelieHue, MEXaHUYECKUMI "
F€OMETPUUYECKUN CMBICI. YpaBHEHUE KacaTeJbHOM K OIIK-2 V3
kpuBoi.  uddepenuupyemocts  GyHKIMHA,  CBA3D
HenpepelBHOCTH ¢ nuddepenuupyemoctbio. O6paTHas
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¢bynkuus u ee nuddepenurpoBanue. Tabmuia 0CHOBHBIX
npaBuwil U Gopmyn auddepenuuponanus. [IpousBoaHbie
BeICIIMX MOpAakoB. Juddepennman ¢GyHkuuu, ero
NPUMEHEHHE B IPUOJIM)KEHHBIX BEIYMCICHUSX.

H3

[Tonpaznen 2.2. UccnenoBanue GyHKITUI.

JloctaTouHble  MPU3HAKK  MOHOTOHHOCTH  (DYHKITHH.
DKcTpeMyMbl (YHKIHH, HEOOXOAUMOE M JOCTATOYHBIC
YCIIOBUSI. DKOHOMHMYECKHE TMPHIOXKEHUSA. BBIMyKIOCTh
KpUBOM, TOUkHM mepernba. HeoOxomumoe u g0cTaTOYHBIC
yclIOBUSl.  ACUMNTOTBI  KpPHBOM. OKOHOMHYECKHE
MIPUIIOKEHUS] B TEOPUH (PUPMBI.

OIIK-2

31

y3

H3

ITogpaznen 3.1. HeonpeneneHHbIi HHTErpal.

Omnpenenenue nepBooOpa3Hoil. Teopema 0 OECKOHEUHOM
MHOXECTBE TIEPBOOOPA3HBIX IS JaHHOW (YHKIIUH.
[lonsaTue  HeompeneleHHOro  WHTerpana. Tabmuma
OCHOBHBIX HMHTETPAJIOB. OCHOBHBIE CBOICTBA
HEOTPEICIICHHOTO WHTETpaIa. WuaTerpupoBanue
METOJlaMH  3aMEHbl TEPEeMEHHON U 1O  YacTsM.
PanronanpHbie 1poOU ¥ UX UHTETPUPOBAHUE.

OIlK-2

31

V3

H3

[Monpaznaen 3.2. OnpeneneHHbIN HHTETPAIL.

ITonATHE ONpEEIEHHOIO HHTErpala, OCHOBHBIE CBOMCTBA.
Teopema o cpennem. Ilnomans  KpUBOJIMHEHHOU
Tpaneuuu. [IpousBosnHas oOIpeneneHHOro HMHTErpajga Io
IIepeMeHHOMY BepxHemy npeneny. dopmyna HerotoHna-
JleitOnuma. BpluncieHue oONpenerIeHHOro HMHTerpana
METOJlaMH  3aMeHbl IEPEeMEHHON U 1O  YacTsM.
Hecob6cTBeHHbIE WHTETpabl. [Tpunosxxenus
ONpEJEeNIEHHOr0  MHTerpaja: Iuiomaas  GUrypsl B
JIEKapTOBBIX KOOpAMHATaX, 00bEeM Tella BpalleHus, JUTMHA
JIYTH IIJIOCKON KPUBOM.

OIIK-2

31

V3

H3

IMonpaznen 4.1. OnpeneneHne QYHKIUM HECKOJIBKHX
MEPEMEHHBIX.

Ob6unacte onpenenenus U rpapuk (QyHKUUM  JBYX
NepeMEHHbIX. JIMHMM M TOBEPXHOCTH YpOBHs. YacTHble
npou3BoAHbIe U Auddepennuanst. [lomHoe mpupamenue u
nonHblil guddepennman, ero npuMmeHenue. [IpousBoaHas
CJIO)KHOM (PYHKIIMH, TIPOM3BOJHASI HESIBHO 3aJaHHOMN
¢byHKUMU. YpaBHEHHE  KacaTeNbHOM  IUIOCKOCTH K
noBepxHocTu. [IpousBoiHas no HanpasieHuto. ['pajueHT.
YacTHble IPOU3BOIHBIE BHICIINX MOPSAKOB.

OIIK-2

31

V3

H3

[Mogpaznen  4.2.  Dkctpemymbl  (QYHKIMH  JABYX
[IEPEMEHHBIX.

Omnpenenenne  3KcTpeMymMa  (YHKIMHM — HECKOJIBKHX
IEPEMEHHBIX. YCJIOBHBIE JKCTPEMYMBbI; HauOouibllee U
HauMeHblllee  3HaueHus  (QYHKIUU z=f (X, y)B

3aMKHYTOM OTpaHMYeHHOH o00jacTh. DKOHOMHYECKHUE
ITPWJIOKEHUS.

OIIK-2

31

V3

H3

IMonpaznen 5.1. Jluddepenunanbubie ypaBHEHUS IEPBOTO
HopsiiKa.
[Tpumepsl 3anmay, npuUBOIALMX K AU(depeHInaIbHbIM

OIIK-2

31
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ypaBHeHUsM. JluddepenunanbHoe  ypaBHeHus  1-ro y3
mopsijika: olIee U 4acTHOE pelleHne (MHTerpa), 3aaada
Komm, ¢opmynupoBka  TeopeMbl CYIIECTBOBAHUS U
€IMHCTBEHHOCTH pEIICHHUs ypaBHeHHs Y'= f(X, y).

H3
Jduddepennmansapie  ypaBHEHHs 1-To  Topsiaka  C

pa3ensOIUMUCS MEPEMEHHBIMH. JIuneiinbie
muddepeHMaIBHbIE  ypaBHEHUS  1-TO  mopsiaka |
ypaBHeHus1 bepHymu.

[Monpaznen 5.2. luddepennmanbupie ypaBHEHHST BTOPOTO 31
MOpS/IKA.

Juddepennuansupie ypaBHEHHUS 2-TO MOpsaKa: obiiee u
yacTHOe  pemieHue  (uHTerpan), 3amada  Kommw,
dbopmyHupoBKa TEOPEMBbl  CYIIECTBOBaHUSA U V3
enuHcTBeHHOCTH pemenus ypasuenus Y = f(X,V,Y').

HuddepeHnmansabie YpaBHEHHUS 2-ro MopsaKa,
JOMYCKaloIMe  IOHW)XKEHHWE  mopsaka.  JIuHeliHble OTIK-2
nuddepeHaibHble ypaBHEHUS 2-T0 OPSAIKA: CTPYKTYypa H3
o0mIero pemeHuss OJHOPOJHONO U HEOJHOPOIHOrO
ypaBHeHUl. JIuneliHble oHOpoAHbIE U depeHnanbHbIe
ypaBHEHUs 2-ro HopsiiKa c IIOCTOSIHHBIMH
kod(umentamu.  XapaKTEpPUCTHUECKOE  ypaBHEHHUE.
Jlunelinsle auddepeHnranbHple ypaBHEHHUS 2-T0 MOPSIKa
C TMOCTOSHHBIMU KO3(p(UIMEHTaMH U CHELHAIbHOU
IIPaBOM 4acCThIO.

ITonpaznen 6.1. Yucnosele psaabl. 31
Cxomumocth psga. Ilpusnakm [lamamGepa u Komm. OIIK-2 V3
WMuTerpaibHbIi IPU3HAK CXOAUMOCTH. H3

[lonpaznen 6.2. @yHKIMOHAIBbHbIE psiAbl. CTeneHHbIE 31
PAIBL

[ToroueyHasi, paBHOMEpHass U HOpMajbHas CXOIUMOCTH,
cBs3pb  Mexay  Humu.  [IpusHak  Beliepmrpacca v3
paBHOMepHOM cxonumocTH. [Ipusnaku Abens u Jupuxie. OIIK-2
HenpepsIBHOCTB, nuddepeHIpyeMoCThb 51
UHTETPUPYEMOCTh  CYMMbI  (DYHKIIMOHAJIBHOTO  psija. H3
Crenennble psaabl. Teopema Komm-Anamapa. Paguyc u
MHTEpBaJI CXOAUMOCTHU CTENEHHOT 0 psiaa. Teopema AGens.

5.2.1. lllkajapl OeHUBAHUSA JOCTHKEHUSI KOMIIeTEeHIIHA

Bun onenku OI_IGHI(I/I

AxaneMuyeckas
OIICHKaA I10 4-X Hey,HOBJIeTBOpI/ITCHLHO YI[OBJIGTBOPI/ITG.HLHO XOpOH_IO OTJII/I‘-IHO
OaJUIBHOM IIIKAJIE

5.2.2. Kputepuu oueHUBAHUS JOCTUKEHUS] KOMIIeTEeHIIU
Kpurepun onieHKH Ha SK3aMeHe

OrueHka, ypoBeHb
JIOCTHKCHHUS Ornrcanne KpUuTepreB
KOMIIETEHIIU I
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OTIN4YHO, BEICOKHUH

O6yqa}omm7lca IIOoKa3al ITOJHBIC U rHy6OKI/Ie 3HAHUA TTPOTPAMMHOIO
Marepuaia, JOrM4HO U apTryMCHTHPOBAHO OTBCTHII Ha BCC BOIPOCHI
OK3aMCHAlIlMOHHOI'O 6I/IJ'ICT8., a TAKXKXC Ha HOIOJHUTCIBHBIC BOIIPOCHI,
CIIOCOOEH CaMOCTOSTENHHO PeaThb CJIOKHBIC 3aJa4r JUCHUTITIJINHBI

Xopoio, MpOABUHYTHIN

OOyuaronmiicsi TBEpI0 3HACT MPOrPAaMMHBIN MaTepHal, TPAMOTHO €ro
U3JaraeT, He JOIYyCKAaeT CYLIECTBEHHBIX HETOYHOCTEH B OTBETE,
JOCTaTOYHO IOJTHO OTBETUII Ha BOIPOCH! 9K3aMEHAI[IOHHOTO OUJIeTa U
JIONIOJIHUTEIIbHBIE BOIPOCHI, CHOCOOEH CaMOCTOATENbHO pellaTh
CTaH/IapTHbBIE 3aJja4l AUCLIUIIIIUHBI

OOyuaronuiicss TMoKa3al 3HaHME TOJBKO OCHOB IPOrPaMMHOI0
MaTepualla, YCBOWJI €ro IOBEPXHOCTHO, HO HE JAOMyCKal IpyObIX

Y IOBIETBOPUTENBHO, | OMIMOOK WM HETOYHOCTEW, TpeOyeT HaBOASIIUX BOIMPOCOB IS
HOpOFOBBIﬁ IMpaBHJIIBHOI'O OTBE€TA, HC OTBCTHUJI HAa OOMNOJHUTCIBHBIC BOIIPOCHI,
CrocoOeH pemiath CTaHJapTHBIE 3aJaud JUCIHIUTUHBI C TOMOIIBIO
MIPEeTIoIaBaTelst
HeynosnerBopurensHo, | OOyuaromuiicss He 3Ha€T OCHOB MMPOTrPAMMHOI0 MaTepuana, JOMyCKaeT
KOMITETCHIIHS HE rpyObIie OMMMUOKK B OTBETE, HE CIIOCOOEH peraTh CTaHIAPTHBIC 33aa4u
OCBOCHAa JAUCHUIIIIMHBL JaXXE ¢ IOMOIIBIO MPETIOAaBaTCIIA

KpuTeplm OICHKH TE¢CTOB

OuenHka, ypoBeHb
ITOCTHKEHUSI
KOMIIETEHIIN I

Onucanue Kpurepues

OTIHYHO, BEICOKUIM

CopnepxaHue paBUIbHBIX OTBETOB B TecTe HE MeHee 90%

Xoporo,
IIPOJIBUHYTHII

ConeprxaHue MpaBUIbHBIX OTBETOB B TECTE HE MeHee 75%

Y 10BIIETBOPUTEIIBHO,
IMOPOTOBBIN

Coneprkanue MpaBUIbHBIX OTBETOB B TecTe HEe MeHee 50%

HeynosnersopurensHo,
KOMIIETEHIUS HE
OCBOCHA

CO,Z[Cp)KaHI/Ie ITPAaBUJIBHBIX OTBETOB B TCCTC MCHCC 50%

KpuTtepun onieHKH YCTHOr0 onpoca

Onenka, ypoBEeHb
JTOCTHOKEHUS
KOMIIETEHIINN

Onucanue KpUTEpUEB

3auTeHO, BEICOKHI

OO0yyaromuiics 1eMOHCTPUPYET YBEPEHHOE 3HaHUE MaTepHala, YeTKO
BBIpQXKaeT CBOIO TOUY 3pEHHUS [0 paccMaTpUBAEMOMY BOIPOCY,
MPUBO/ISI COOTBETCTBYIOIIUE TPUMEPHI

3aureHo,
MIPOJIBUHYTHIN

OOyyaromuiics €MOHCTPUPYET yBEPEHHOE 3HAHUE MaTepuaia, HO
JIOTTYCKAET OTJEIbHBIC MOTPEIIHOCTH B OTBETE

3a4TeHO, IOPOTOBBIN

OOyyJarommiicss AEMOHCTPHUPYET CYIIECTBEHHBIE MPOOEThl B 3HAHHUIX
MaTepHaa, J0IMyCKaeT OMIMOKU B OTBETAX

He 3auteno,
KOMIIETEHITHS HE
OCBOCHA

OOyuaronuiicss JEeMOHCTPUPYET HE3HAHHWE MaTepuala, JOIyCKaeT
rpyObIe OITMOKY B OTBETAX

Kpurepun oneHku pemieHus 3agaq

Onenka, ypoBEeHb
JOCTHIKCHUS

Onucanue kpurepren
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KOMIIETEHIINN

OOyyaromuiics yBepEeHHO 3HAE€T METOAHMKY M aJTOpPUTM peLICHUS

3a4TeHO, BEICOKHUI
3a/1a4yM, He JOITyCKAeT OMIMOOK TPHU €€ BHIMIOTHCHHH.

3auTeHo, OOyuaromuiicsi B 1€JIOM 3HAE€T METOAMKY W AJITOPUTM PEIICHUS
IIPOJABUHYTHII 3aJlauu, He JOMYCKAeT rpyObIX OMIMOOK MPH €€ BBIITOJHEHHH.

OOyyaromuiics B 1LI€JIOM 3HA€T METOAMKY W aITOPUTM PpELICHUS
3a4yTeHo, MOPOTOBBIM | 3aJjaun, JOMYCKAaeT OMIMOOK INpH €€ BHINOJIHEHUH, HO CIOCOOEH
WCTIPABUTh WX MTPH IOMOIIU MPETIOAABATEIS.

He 3auteno, OOyuaromuiicsi He 3HAeT METOJIMUKY M aJTOPUTM pelIeHUs 3aJayH,
KOMIIETEHIIUS HE JIONTyCKaeT rpyOble OIMMOKM TpU €€ BBIMOJHEHHH, HE CIOCOO0EH
OCBOEHA WCTIPABUTh UX NP MTOMOIIY ITPENOaBaTes.

Kpurepuii perieHnst KOHTPOJIBLHOM PadoThI
5.3. MartepuaJjbl 1JIs1 OHEHKH JOCTHKEHUS KOMIIeTeH i

5.3.1.1. Bonpocsl K 3K3aMeHy

Ne Conep:xkanue Komnerenuust | UJIK
1. | Bo3pacranue u yObIBaHUE (QYHKIUH. OIIK-2 31
Y3
2. | MunumMyMm u MakcuMyM ¢yHKUMH (HeoOxomumoe U OIIK-2 31
JIOCTAaTOYHBIC YCIIOBHSI CYIIECTBOBAHMSI SKCTPEMYMA). v3
3. | BRIMyKJI0CTh ¥ BOTHYTOCTh KpHBOM. TOYKHM mieperuoa. OIIK-2 31
V3
4. | O6mui 1ulaH uccnenoBaHus  (QYHKIMHA ¢ LETIbIO OIIK-2 31
MOCTpOeHUsI rpaduka. V3
5. | [lepBooOpasHasi, ompeneneHHe, TeOpeMa O CTPYKType OIIK-2 31
nepBOOOPa3HBIX.
6. CBoiicTBa  HEOIPEACNCHHBIX  HMHTErpanoB. Tabmuma OIIK-2 31
OCHOBHBIX UHTEIPaAJIOB.
7. | HTerpupoBaHue METOJOM 3aMEHbl IEPEMEHHOW WM OIIK-2 31
CII0COOOM IMOACTAHOBKH. V3
8. | MHrerpupoBanue 1O dYacTAM B  HEOIpPEACICHHOM OIIK-2 31
UHTETpae. V3
9. | UnaTerpupoBanue (QYHKIUH, COACPKANIMX KBaIApaTHBIN OIIK-2 31
TpEeXWIEH BUA: I—dx V3
ax” +bx+c
10. | MuTerpupoBanue NpaBUIIbHBIX PallMOHAIBHBIX APOOEH. OIIK-2 31
¥3
11. | PaznoxeHue pauMoHaJIbHOM JApoOM Ha MPOCTEHUIIHE. OIIK-2 31
Metoa HeomnpeeneHHbIX K03 (UIIEHTOB. V3
12. | MuTerpainsl OT UppallMOHATIBHBIX ()YHKIUHA. OIIK-2 31
¥3
13. | UuTerpupoBanue HEKOTOPBIX KJIACCOB OIIK-2 31
TPUTOHOMETPUYECKUX (PYHKITUH. V3
14. | Onpenenennblii  uHTErpas).  HIwkHSII W BepxHSA OIIK-2 31
MHTErPAJIHBIE CYMMBI, UX CBOMCTBA. y3
15. | Onpenenenre u T€OMETPUUYECCKUNA CMBICT OMPEIEICHHOTO OIIK-2 31
UHTErpaa.
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16. | CaoiicTBa omnpeneneHHOro uHTerpana, ¢popmyna Hetorona- OIIK-2 31
JleiiOHuna.
17. | IlpunoxxeHuss OMpeAeNEeHHOTO HHTerpana (BBIYHCICHHE OIIK-2 31
TJI0MIAH, paOOThI, 00BEMOB TEJ BPAIICHHS ). V3
18. | 3amena mepeMeHHOW B  OMNpPEACICHHOM 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. | Teopema CyIIECTBOBAaHHUA U EIUHCTBEHHOCTH pEIICHUS 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
moHsTHsA. 3amaya Komiu. V3
26. | MuTerpupyembie TuIibl n1udhepeHnnanbHbIX ypaBHEHUN 2- OIIK-2 31
T'0 MOpPsIKA. V3
27. | luddepeHunanbiple  ypaBHEHHs  2-T0  TOpsiAKa C OIIK-2 31
MOCTOSIHHBIMU KO3 (HULIMEHTaMU. V3
28. | XapakTepucTUYeCKOe ypaBHCHHE. OIIK-2 31
V3
29. | Heonnoponusle auddepeHMaibHble ypaBHEHHsS 2-TO OIIK-2 31
TOpsI/IKa C TMOCTOSTHHBIME Koddunrentamu. Haxoxmenue
YAaCTHOTO PEIeHUs! JUIsl pa3IMYHbIX CTAHAAPTHBIX MPaBbIX y3
4acTeH.
30. | IlonsTtue HpyHKIMHM HECKOJIBKUX MEPEMEHHBIX, €€ 00JIACTH OIIK-2 31
onpeneneHus, rpaduka.
31. | YactHeie IIPOU3BO/HBIE GyHKIMH HECKOJIbKUX OIIK-2 31
NePEMEHHBIX. V3
32. | DkerpeMyM (QYHKIMH ABYX HE3aBUCUMBIX IIEPEMEHHBIX. OIIK-2 31
Y3
33. | UucnoBble psiabl, OCHOBHBIE OIPEICIICHUS. OIIK-2 31
¥3
34. |Ilpu3Haku cpaBHEHHS DSJIOB C  TOJOXHUTEIbHBIMU OIIK-2 31
yiieHamMH, pu3Haku JlanamGepa u Komm. V3
35. | PasznoxxeHue anemMeHTapHbIX QYHKLUH B psig MakiopeHa. OIIK-2 31
V3
36. | Crenennble psaasl. Panber Teinopa m MaknopeHa. OIIK-2 31
V3
37. | Pa3noxxenue sneMeHTapHbIX QyHKIMH B psii MakiiopeHa. OIIK-2 31
¥3
38. | MHTerpupoBaHue C MOMOIIBIO CTETICHHBIX PSAOB. OIIK-2 31

Y3
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Ne Conep:xkanue Komnerennus HJIK
x® —2x/x +1 OIIK-2 H3
1. —— dx
Halitu HeonpeneseHHbIN HHTETpall X
2. . . Ixe_xz dX OHK'Z H3
Haiiti HeonpeneeHHbIN HHTETpA
3. N y [ X2 In xdx OIIK-2 H3
Haiitu HeomnpeneneHHbId HHTErpal
4. . . J.COSZ Xadx OIIK-2 H3
HaiiTu HeonpeieeHHbIN HHTETpall
x* —2x* +x-3 OIIK-2 H3
5. 5 dx
Haiitu HeonpeaeeHHbIH HHTErpal X" —2x-3
2 OIIK-2 H3
6. [
BeluncnuTs onpeneneHHslid HHTerpa -t X+2
7/2 _ OIIK-2 H3
7. jcosxln(sm x)dx
BbLIYMCIUTB ONpeie]eHHbIH unTerpan ~/°
8 Haiitu IUIOMAAb KPUBOJIMHENHOU Tpaneuuu, OIIK-2 H3
" | orpaHHYeHHON JAHHBIMU JTHHHSME x=Lx=4xy=4
= dx OIIK-2 H3
9. | = \/;
Brruncnuth HecOOCTBEHHBIN HHTErpan 1
OIIK-2 H3
10. f \/—
Boruncnuth HecOOCTBEHHBIN MHTETpall °© 4-X
Haiitn obmee penieHue (oOmmiA WHTETrpa) OIIK-2 H3
11. | nuddepeHIHanTLHOTO ypaBHEHUS
X(y —Ddx—(x+1)ydy =0
12. | Haiitu obmree perieHue (oOmmit WHTErpa) OIIK-2 H3
nudepeHIaIbHOT0 YpaBHEHUS y—xy=X
13. | Haiitu obmee perieHue (oOmwmiA WHTETpa) OIIK-2 H3
mnddepenipmansroro ypastenus Y Y —2y=0
14. | HailtTu uacTHOe pelleHue, YIAOBJIETBOPSIOIIEE JIaHHBIM OIIK-2 H3
Vo w2 _
Ha4aJIbHBIM YCIOBUSAM y=y=xy ) y(0)=0
15. | HaiitTu 4acTHOe pelIEeHUE, YIOBIECTBOPSIONIEE JIAHHBIM OIIK-2 H3
HA4aJIbHBIM YCIIOBHAM y*+4y =sinx , y(0)=0,y'(0) =1
16. | Pemmth cucremy nudpepeHnraibHbIX YpaBHEHUN OIIK-2 H3
X'=X+2y
y'=2x-y
17. | Jns Kaxmoro psjaa BbIMKCATh TEpPBBIE S5  UJICHOB OIIK-2 H3

pasnoxenns. Halitu npenen obuiero 4iena psaga ay,.
L n+l
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18.

HccnenoBate psia Ha CXOAMMOCTb, NPUMEHSSI NPHU3HAKU
CpaBHEHMs. YKa3aTb OOIIMH UJieH psAga, C KOTOPBIM
CPaBHMBAETCSI JAHHBIN PSII.

L n+5

2_2’

n=ln

OIIK-2

H3

19.

HccnenoBath psaabl Ha CXOAUMOCTh, MPUMEHSST TIPU3HAKU
Hanam6epa u Kommn.

oo oM

> 5

n=1n2

OIIK-2

H3

20.

HccnenoBath  psiibl  Ha  CXOOUMOCTb,  IPUMEHSS
WUHTErPAJIbHBIN IIPU3HAK.

© 1

ngz nyvInn /

OIIK-2

H3

21.

HccnenoBath psasl Ha CXOAMMOCTb. B cimydae eciu psin
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 (YHKIIUHA.

sin1® ¢ tounocreio 0.0001

OIIK-2

H3

24,

BprunciuTh ONpeneneHHblid MHTErpajl 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. Bonpocsl K 3a4eTy ¢ OLIeHKOIi

«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 TEKYIer0 KOHTPOJIA
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}.

3Hadenwue mojaHoro auddepenimana GyHKIUN 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 HaMeHblee 3HaYeHHE PyHKIUN 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 pyHkimu Z = In (Xy) sBisercs 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 Ha3bIBACTCSI:
-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). Torga npousBojHast 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 umeer
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 MOC/ICA0BATEILHOCTD 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.

[TocnenoBarensHOCTS , ipu 1/2 g 1/2 < 1 sBnsercs:
- OECKOHEYHO MaJIOH

OIIK-2

V3

26.

Tnbdepenmmansroe ypasrenue (I + sin t) dt + (t° x +
cosx) dx= 0 sBasieTcs:
- 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  3HaueHMd  ¢yHKUMH y = [X|  ecTs: OIIK-2 31
- uarepsai (0, +oo)

32. | Mexay ToYkamMHM Ha YHCIOBOW OCH M JICHCTBUTEIHHBIMU OIIK-2 31
YHCIIaMU YCTaHOBIICHO 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. | Juddepenunansroe ypasrenue 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
Bo3pactaeT. Torma ee HauOosbllee 3HauYeHHE Oyner:
-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 SIBJISAETCS: OIIK-2 y3
1. Toukol HENMPEPBIBHOCTH;
2. Todko# yCTpaHUMOTO pa3phiBa;
3. Toukol pa3pbiBa IEPBOT0 poja (CKavKa);
4. Toukoi pa3psiBa BTOPOTO pojia (6ECKOHEYHOTO).

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

) .

CMmenranHas npousBoaHas <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
— Y =2 n2*4sin 4x;
— Y =20 n2*4sin 4x;
— Yy =2 " n2*sin4x;
— Yy =2 n2*4c0os4x .

OIIK-2

31

46.

ITycth p — 1eHa (B ThIC. py0.), a  — 00beM mpoaax (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 COOTHOIIICHUEM

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




Crpannna 26 u3 45

HOpMaJIn
3. 3HaueHue NPOU3BOAHON B TOUKE PABHO YIJIIOBOMY

KO3 PHUIMEHTY KacaTeabHOH K rpaduky GyHKIUHN

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
IIOCJIEJOBATEIBLHOCTD
-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 OrpaHUYEHHOU IOCIIEAOBATEIILHOCTH SIBIISETCA 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 nuddepenman GyHKIUA MOXKHO HMCIIOJIB30BaTh B OIIK-2 31
MPUOJIMKEHHBIX BHIYUCTICHUSIX ?
1. Iuddepenunan Bcerga CTpeMUTCS K HYJIIO;
2. Paznuunbie Qopmbl 3anmucu aud@epeHimana 03Ha4aT
OJTHO U TOXE;
3. Hduddepenmuman obmamaer CBOWCTBAMH, AHAIOTHYHBIMU
CBOMCTBaM IPOU3BOJHOM;
4. YeM MeHbIIE MpUpAIICHUE HE3aBUCUMON TMEpPEMEHHOM,
TeM OOJIBIIYIO JIOJII0 MpHUpaIleHus] (YHKIUH COCTaBISET
nuddepenman.
60. | [IpumepoM OrpaHUYCHHOHN ITOCIICIOBATCIILHOCTH 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.

Onpenenvte MpaBWIBHOE COOTBETCTBHE, OOIIMM 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 BennunHbl 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 BEIYUCIICHHS HEMTPEPHIBHBI

- 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 Pa3HOCTh ITOCTOSTHHBIX
cJlaraeMbIxX

-cllelyeT TPUMEHUTh mpaBwio  auddepeHInpoBaHus
CJIOKHOW (DYHKIIMU

OIIK-2

31

75.

[Mouemy nmuddepeniman GyHKIIMA MOXKHO HCIIOJIB30BATh B

MPUOJIMKCHHBIX BBIYHCIICHUSX ?

— muddepeHIma Beera SBIseTCs MeIbIM YHCIIOM;

— pasnuuHble ¢opmbl 3anmucu AudQepeHnrasa 03HaAYaOT
OJTHO U TOXE;

— nmuddennuan oOIagacT CBONCTBAMH, aAHAJOTHUYHBIMHU
CBOWCTBaM IPOU3BOJHOM;

— 4YeM MEHbBIIe MpHpaIlCHUEe HE3aBHCUMOW IEPEMEHHOMH,
TeM OOJIBIIYIO JIOJII0 MpUpAMIEeHUs (YHKIIUU COCTaBISET
auddepeHman

OIIK-2

31

76.

Huddepenmmpyemast QyHKIHS MOKET UMETh 3KCTPEMYM B
TeX TOUYKax, e

- IPOU3BOJIHAS HE CYIIIECTBYET;

- IPOM3BO/IHAS paBHA HYIIIO,

- IPOU3BO/IHAS paBHA HYIIIO WX HE CYIIECTBYET;

- IPOM3BOIHAS] MEHBIIIEC HYJISL.

OIIK-2

31

77.

Ecim mpenen OTHOWICHWS TPOW3BOIHBIX TPEACTABISICT
co00i1 HeonpeIeIEHHOCTh, TO MOKHO

- IpUMEHUTH Npu3HaK Komw;

- 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.

Kaxoe BrICKa3bIBaHNE HCBCPHO OTHOCHUTECJIBHO KacaTelIbHOMI

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(QPUIHMEHTY KacaTeIbHOH K rpaduky GyHKINY,

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

80.

Ecnu Bo Bcex TOUKax HEKOTOPOrO MHTEpBAJIa 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 audepeHInanTbHOTO YpaBHEHUS N-TO
NopAAKa Ha3bIBACTCA

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

- pelueHue, coAepkaliee h He3aBUCHMBIX MPOU3BOJIbHBIX
MTOCTOSIHHBIX (TPaBUIIHHO)

- peleHue, BBIPAXKEHHOE OTHOCUTEIbHO HE3aBUCUMOMN
IIEPEMEHHOMN

- peleHre, NoJay4yeHHoe 6e3 HHTErpUPOBaHUS

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
4yepe3 3HaYeHUe MHTerpajia oT IPaBoi 4acTu ypaBHEHMSI?

dx
cos X

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

OIIK-2

V3

85.

OTHomIeHNE JBYX OJHOPOAHBIX (DYHKIMI 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 AuddepeHiuranax?
- JeBas YacTh YPaBHEHHS TPEACTABISECT CO00 Ccymmy
94acTHBIX TU(hEpEeHITNATOB

OIIK-2

31
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- YacTHas IPOU3BOJHAA IO OJHOM IEPEMEHHOW OIHOIO
CJaraeMoro M 4acTHas IIPOU3BOAHAS 10 IPYroy epeMEHHON
JIpYyroro CJ1araemMoro paBHBI
- o0mee pemeHHe B HEIBHOM BHJAE OIpPEICISETCS
ypaBHenueM F(x, y) = C

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

87.

Pemenne nuHeliHOTO OmHOpPOAHOTO IHUDdEPEHITHATHHOTO
ypaBHEHUS  BTOPOTO  TOpSAKA  C  TMOCTOSHHBIMH
kod(purmenTamMu COJICPKHUT TPUTOHOMETPUIECCKUE
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 pemenun nuHEHHOTO AUQGEPSHINATHFHOTO YpaBHEHUS
TIEPBOTO MOPSJIKA HE IPUMEHSETCS

- 3aMeHa MepeMeHHON

- pa3JielicHHe MTePEeMEHHBIX

- METOJI HeOTPeAeIEHHBIX KOAPDUITUSHTOB

- HHTETPUPOBAHUE TI0 YaCTIM

OIIK-2

31

90.

TIepBBIM MIATOM PELICHHS YPABHCHHS > +y=Ilnx+1

SIBIISICTCA.

- IOWIEHHOE JIeJICHHE YPaBHEHUS Ha X
- mepeHoc yorapudma 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 IMEPBOM 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 HWXKE MPHUBEIEHHOTO HE OTHOCUTCS K METOIy OIIK-2 31
paznoxxeHus?
- HeomlpenenéHHbIH HHTErpan anreOpanuyeckod CyMMBbl
KOHEYHOro 4ucia (GyHKUMH paBeH anreOpandeckoil cymme
HEOIPEIeIEHHBIX NHTETPATIOB ATHX (PYHKIIUIH
- IOCTOSTHHBII MHOXKUTEIIb B MOJBIHTEIPAIBHOM BBIPAKCHUN
MO’KHO BBIHOCHUTB 32 3HaK HEOIPEJEIEHHOrO HHTerpana
- NPOU3BOJIbHASL TOCTOSIHHAs B OKOHYATEIHbHOM DELICHUU
00BbEIMHSAET BCE MPOU3BOJIbHBIE TOCTOSIHHBIE
- HEONpeNeNEéHHBIH HMHTErpas  o0JagaeT CBOMCTBOM
UHBapUaHTHOCTH
94. | Yro u3 HUXKE MPUBEAEHHOTO OTHOCUTCS K METOMY 3aMEHBI OIIK-2 31
NIEpEMEHHOMN ?
- TOJBIHTETpaJIbHOE BBIPAKEHUE IPEIACTABIAET CO0Oit
HE3aBUCUMYIO TEPEMEHHYI0, YMHOKEHHYI0O Ha MHOTOYJICH
OT JTOH NEpPEeMEHHOM, WJIM Ha TPUTOHOMETPUYECKYIO
(GYHKIMIO OT JTOM TEPEeMEHHOM WM Ha CTENEHHYIO
(hyHKIHIO (B TOM YUCJIE KOPEHB) OT 3TOW NMePEMEHHON
- TOJBIHTETpasibHAsT (QYHKIHMS B KOHEUYHOM YHCIE TOYEK
KOHEYHOr0 OTpe3Ka MHTEIPUPOBAHMSA HE CYLIECTBYET,
oOpatasch B 0ECKOHEUYHOCTh
- OTCYTCTBYIOT MHOTOWIEHBl OT II€PEMEHHOH, KOTOpble
MOXHO ObLIO OBI TPpeoOpa3oBaTh
- DJJEeMEHTapHble JpoOM, B YHCIUTENSIX KOTOPBIX -
HEKOTOpbIE, TOKa HEM3BECTHBIEC YHCIIa
95. | Merox HeompenenEHHBIX KOA(PQPHUIMEHTOB IPUMEHSETCS, OIIK-2 31
Korja
- B UACIIUTENE — TAHTE€HC WM KOTAHT€HC OJHOW ITEPEMEHHOMN
- HY’KHO Pa3JIOKUTh Ip0Ob HA MHOXKUTEIIH
- B YHCJIUTEJIEC — MIOKa3aTeNbHAs (PYHKIUSI
- B 3HAaMEHaTeJe — KOPEeHb CYMMBI KBaJJpaToB
96. | Onpexnenute NpPaBUIBLHOE COOTBETCTBUE:! 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;
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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
MepBOOOpa3Hasl MOJBIHTETPAbHONW (DYHKIIMH B3sITa TPH €T0
BBIYUCIICHUU

- TIpY HAXOXJICHWU CYMMBI WHTETPAJIOB CIIEAYET BBOJIHTH
TOJIBKO OAHY NPOU3BOJIbHYIO TOCTOAHHYIO

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

- B TNepBOOOpa3HyI (YHKIMIO TOJCTABISCTCS 3HAYCHUE
BEPXHETO INpejiena b, panee - 3HaU€HUE HUKHETO 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 1wiomanas (GUTYpHI, OTPaHWYCHHOW 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 (YHKIWU BO3BEIACHHUS
4uClla B KBaJIpaT

- ONpEACIIEHHBIM  HWHTErpall  OT  HEOTPULATEIBHOU
HeTPePBIBHOU (DYHKITUH

- HECOOCTBEHHBIN UHTETPal OT HENPEPHIBHON (PYHKIIUU

- HECOOCTBEHHBIN MHTErPAJI OT HEOTPAaHUYCHHON ()YHKIINH

101. | Touku skcTpeMyma GYHKIIUH 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 sBISETCS MIArOM HAXOXIECHUS IKCTpeMyma (pyHKIHH OIIK-2 31
JBYX TIEPEMEHHBIX ?

- HAXOXJICHHUE OIIPEICITUTENIS

- IOJICTAHOBKA 3HAYEHUS KPUTHUECKOM TOUKU B UCXOIHYIO
(GYHKIWIO IBYX MTEPEMEHHBIX

- HAXOXKJICHHE aCUMIITOT
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- pELIEHNE CUCTEMBI YPaBHEHHM

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

- MeXAy  NEpeMEHHBIMH  CYIIECTBYEeT  HEKOTOpas
B3aNMOCBSI3b

- CBA3b MEXJAYy IepeMEHHbIMHU 3aJlaHa ypaBHEHUEM
- CYWIECTBYIOT OTpaHWYCHHS JUIi KOOPIMHAT TOYKH
HKCTpEMyMa

- HY’KHO HaXOJIUTh KPUTHYECKHE TOUKH

104. | YucnoBoi psijy CXOAUTCS, €CIIH MPEJENT €r0 YaCTUIHBIX OIIK-2 31
CYMM...

- KOHEYEH

- beckoHeueH

- HE CYIIECTBYET

105. | IIpopomxuTe HEOOXOUMOE YCIOBHE CXOIMMOCTH Psiaa OIIK-2 31
Ecnu ipeien N-ro 4ieHa psas paBeH HYIIO, TO.................
- He0OXOIMMOE YCIIOBUE CXOAMMOCTH BBIITOJHEHO

- HEOOXOIMMOE YCIIOBHE CXOAMMOCTH HE BBITTOJIHEHO

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. | Jlnsa uccrenoBaHusi CXOJUMOCTH 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 uHTEpBaI 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

- IpaJueHT

- gacTHBIA quddeperiman

- IPOU3BOJIHAS 110 HAIIPABJIECHUIO

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

- mapaboJIbl
- DJUTATICHI

123. | O6muM  pemenueM  auddepeHINATLHOTO  YPaBHEHHUS 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 YCIOBHSAM HA3bIBACTCS PELICHHE
3a/1a4i. ..

- bepnymnm

- Jlarpanxa

- Ko

125. | U3 nansbix nuddepeHnnanbHbIX YpaBHEHUH ypaBHEHHSIMA 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. Bonpochl Jisl yCTHOIO ONpPoca
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No Conepxanue Komnerenmus NJIK

1. | MuoxectBa. Onepanyu HaJl MHOXECTBaMHU. OIIK-2 31

2. | OrpaHn4eHHOCTh MHOXeCTBa. TOYHAs BEPXHAS U HUKHAA OIIK-2 31
IrpaHU MHOeCTBA. CBOMCTBO TOYHBIX I'PAaHEM.

3. | Teopema o cyiecTBOBaHHH TOYHBIX I'PaHEH. OIIK-2 31

4. | OTkpbITBle, 3aMKHyTble  MHOXecTBa.  KoMMakTHOCTB OIIK-2 31
MHOXkecTBa. OToOpaxeHue.

5. ITocnemoBarenbHOCTH. JleMCTBHS HAJ HUMH. OIIK-2 31

6. | OrpaHnyeHHbIC ¥ HEOTPAHUYCHHBIC MTOCIICIOBATEILHOCTH. OIIK-2 31

7. | beckoHeuno Majbie, OCCKOHEYHO OoJIbIIINE OIIK-2 31
1ocye10BaTeIbHOCTH. CBSA3h MEXKITy HUMH.

8. | CaoiicTBa 6€CKOHEUHO MAJIBIX TOCIIEA0BATEILHOCTEH. OIIK-2 31

9. Cxomsmecs II0CiIen0BaTeIbHOCTH. OIIK-2 31

10. | Teopema 0O eOWMHCTBCHHOCTH Tpejeiia  CXOIIICHCS OIIK-2 31
110CJIeI0BATEIbHOCTH.

11. | AnreOpanueckass ~ CymMMa,  IpPOU3BEJCHHE,  YacTHOE OIIK-2 31
CXOMSALIUXCS
IIOCJIEI0BATEIBHOCTEN.

12. | IlpenenbHbIi Iepexo/1 B HEPABEHCTBAX. OIIK-2 31

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

14. | MoOHOTOHHBIE TOCJIEA0BATEILHOCTH. OIIK-2 31

15. | Yucno e. OIIK-2 31

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

17. | Iloustue ¢ynkuuu. CrnocoObl 3anmanus. Knaccudukanus OIIK-2 31
GbyHKIWH.

18. | llpenen ¢ynkmum B Touke. [IpaBblii, JEBBIA Tpeaessl OIIK-2 31
byHKIIH
(mo I'efine u no Kommn).

19. | Ilpenen ¢yHKIME Ha OeckoHewHOCTH (MO [efiHe m 1O OIIK-2 31
Komm).

20. | Teopewmsl 0 npezaenax GyHKIUU. OIIK-2 31

21. | TlepBblii 3amMeyaTeNbHBIN pee. OIIK-2 31

22. | Bropoii 3amMevaTenbHbIN Mpeert. OIIK-2 31

23. | Beckoneuno Manple W OeCKOHEUHO OObIIHE (YHKIIHH. OIIK-2 31
CBsI3b M@Ky HUMH.

24. | CpaBHenne OeckoHeuHO ManbiX ¢yHKuuA. CpaBHEHHE OIIK-2 31
OECKOHEYHO OOJBIINX (QYHKIIHM.

25. | HenpepwsIBHOCTH (hYHKITHH. OIIK-2 31

26. | Touku paspeiBa ¢GyHKIUHA (TIEPBOTO POJIa, BTOPOTO poja, OIIK-2 31
YCTPAaHUMBIH pa3pbIB).

27. | Teopema 00 apu(pMETHYECKHMX CBOMCTBAX HEMPEPHIBHBIX OIIK-2 31
(b YHKIHIA.

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

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

30. | Bropas Teopema bonbiiano-Kormu. OIIK-2 31

31. | Tounast BepXHss U TOYHAsl HIDKHSS TPaHU (QYHKITUH. OIIK-2 31

32. | Tlepsas Teopema Beliepmrpacca. OIIK-2 31

33. | Bropas Teopema BetiepmTpacca. OI1K-2 31

34. | HenpepsIBHOCTB CIIOKHON (YHKIINH. OIIK-2 31

35. | HenpepbsiBHOCTH OOpaTHOM (PyHKITHH. OIIK-2 31

36. | Ilonarue npousBogHOM. ['eoOMETPHUUECKUI CMBICII. OIIK-2 31
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37. | Tlonarue nudpdepeHunpyeMocT QyHKIHH. OIIK-2 31

38. | Teopema o cBsa3u nauddepeHIUpyeMOCTH (QYHKUIUU U OIIK-2 31
CYIIECTBOBAHUEM MPOU3BOHOM.

39. | Csa3p HeNPepHIBHOCTH U (D (HEPEHINPYEMOCTH. OIIK-2 31

40. | [Inddepennman  GyHKIuU. ['€OMETpUYECKUNA  CMBICI OIIK-2 31
muddepeHmmana.

41. | JduddepeHuupoBaHre CyMMBbI, Pa3HOCTH, MPOU3BEICHUS U OIIK-2 31
YaCTHOTO
JIBYX (QyHKIUH.

43. | Teopema o MPOU3BOHOM OOpATHOW (HYHKITHH. OI1K-2 31

45. | InddepennmpoBanue CI0KHON QYHKITUH. OI1K-2 31

47. | TlponsBoIHBIE BHICHIMX MOPSIIKOB. OIIK-2 31

48. | JInddepeHnnansl BBICIUX MOPSIKOB. OIIK-2 31

49. | Bospacrtanue u yObiBaHue (DYHKIHMU B TOUKE (OMpeaeseHue OIIK-2 31
U TEOpeMa).

50. | INoHsATHe nOKAIBHOTO KcTpemyMa pyHkuu. Heobxommumoe OIIK-2 31
YCJIOBHE JIOKAJIBHOT'O SKCTPEMYMA..

51. | Teopema Poss. OIIK-2 31

52. | Teopema Jlarpanxa. OIIK-2 31

53. | Teopema Komm. OI1K-2 31

54. | YcioBus MOHOTOHHOCTH (DYHKIIMH HA MHTEpBAJIE. OIIK-2 31

55. | ®opmyna Teinopa. OIIK-2 31

56. | ®opmyna MaknopeHa. OIIK-2 31

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

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

59. | Dkcrpemym ¢yHKIMKM He nuddepeHmpyeMol B JTaHHOU OIIK-2 31
TOYKE.

60. | HanpaBinenne BBINYKIOCTH M TOYKH Tmeperunda rpaduka OIIK-2 31
byHKIIH

61. | HeoOxoaumoe ycioBHe TOUKH Meperuoa. OIIK-2 31

62. | JloctaTo4HOE YCIIOBHE TOYKH Iepernoa. OIIK-2 31

63. | ACUMITOTHI rpaguka byHKIIH (BepTuKabHas, OIIK-2 31
TOPU30HTAJIbHAS, HAKJIOHHA)

64. | IIpasuno Jlonurans. PackpeiTue Heonpenenennoct O, © OIIK-2 31

0 oo

65. | ITonsTue mepBooOpa3Hoii. OCHOBHEIE CBOMCTBA.(JIeMMa, OIIK-2 31
TeopemMa).

66. | [loHsTHE HEONPEAEIEHHOTO HHTErpaa. OIIK-2 31

67. | Meron 3aMeHBI IEPEMEHHOM. OI1K-2 31

68. | Merox HHTErpUPOBAHMUSI 110 YACTSM. OIIK-2 31

69. | OCHOBHBIE THITBI MHTETPAJIOB OEPYIIMXCS TI0 YACTSIM. OIIK-2 31

70. | Teopema 0 TpeJCTABICHUN PAIMOHAILHONW (QYHKIIMH B BHJIC OIIK-2 31
CYMMBI 3JIEMEHTApHBIX JApoOell C HeompeaeIeHHbIMU
kod(ppurmeHTamMu.

71. | Mertonx HeomnpeAeIeHHBIX KO3 (UITMECHTOB. OIIK-2 31

72. | OCHOBHBIC THUIIBI HHTETPAJIOB OT PAIlMOHATBHBIX ()YHKIIHH. OIIK-2 31

73. | [loHsiTHE MHTETPATLHON CYyMMBI. | €OMETPUYCCKHIA CMBICTT OIIK-2 31

74. | IloHsiTHE ONpeNIeICHHOr0 HHTErpaja. OIIK-2 31

75. | OcHOBHBIE CBOMCTBA OMPEAEICHHOIO HHTETrpaa. OIIK-2 31

76. | MHTerpan ¢ nepeMeHHbIM BEPXHUM IPEIEIOM. OIIK-2 31
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77. | ®opmyna HeroToHa-JlelOHMIA. OIIK-2 31
78. | 3aMeHa mepeMeHHbBIX B ONpe/IeJICHHOM MHTErpaje. OIIK-2 31
79. | ®opMyna MHTETPUPOBAHUS MO 4YAacTAM B OIPEICICHHOM OIIK-2 31
WHTETpaJe.
80. | IlpubnmmkeHHOE BBIYKMCICHHE OIPEEIEHHOIO WHTErpaia OIIK-2 31
ITpubnmxeHHOE BBIUYUCIIEHUE ONPEAEICHHOTO MHTErpasia
81. | HecoOcTBeHHBIC HHTETPAJIBI C OECKOHCYHBIMU IPEICIIAMH. OIIK-2 31
82. | HecobcTBeHHbIE MHTETPAIbl OT HEOTPAHUUEHHBIX (DYHKITHH. OIIK-2 31
83. | Merpuueckue, NUHEIHBIE, HOPMUPOBAHHBIC, EBKIUIOBHI OIIK-2 31
MIPOCTPAHCTBA.
84. | Ilonstne Qynkuuu N mnepeMeHHbIX. Ilpemen QyHkuuu N OIIK-2 31
IEpEMEHHBIX.
85. | HempepbiBHOCTH (hYHKIIMH N IEpPEMEHHBIX. OIIK-2 31
86. | HempepbIBHOCTP CIIOKHOM (DYHKITHH. OIIK-2 31
87. | YacTHbIe Mpon3BOAHBIC (HYHKIMU N IEPEMEHHBIX. OIIK-2 31
88. | IudbdepenmmpyemMocTh QYHKIIUH N MEPEMEHHBIX. OIIK-2 31
89. | Iuddepennman GyHKIHS N TEPEMEHHBIX. OIIK-2 31
90. | dIuddepenurpoBanue caoxKHON QyHKIUH. OIIK-2 31
91. | [IpousBoaHas Mo HampaBiIeHUIO. [ pajreHT. OIIK-2 31
92. | YactHbple TPOU3BOAHBIC BBHICIITUX MOPSIKOB (D YHKIIHH 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 JIOKAIFHOTO AKCTpEMyMa (PYHKITUH N OIIK-2 31
MIEPEeMEHHBIX.
96. | HesiBHble pyHKIIUM. OIIK-2 31
97. | YCnoBHBIHM SKCTPEMYM. OIIK-2 31
98. | Meron MuoxuTenei Jlarpamxa. OIIK-2 31
99. | OnpexneneHue YMCIOBOrO PsiAa, YACTHUHON CYMMBI, OIIK-2 31
CXOJISAIIETOCS psiJia.
100. | CpoiicTBa CXOMSIIMXCS YUCITOBBIX PSJIOB. OIIK-2 31
101. | Heo6xoaumoe ycnoBHe CXOIUMOCTH YUCIOBOTO psia. OIIK-2 31
CX0JIMMOCTh FapMOHUYECKOI0 Psija.
102. | HeoOxoaumoe 1 TOCTaTOYHOE YCIOBHE CXOUMOCTH Psijia C OIIK-2 31
HEOTPULIATEIbHBIMU YJICHAMHU.
103. | [Ipu3Hak cpaBHEHUSI. OIIK-2 31
104. | IIpusnak /lanambepa. OIIK-2 31
105. | UnTerpanpubiii npu3Hak Koy, OIIK-2 31
106. | 3nakouepenyromuiics psia. [Tpusnak JleiiOnuma. OI1K-2 31
107. | 3HaKkonepeMeHHbIE PSABI, UX CXOIMMOCTb. OIIK-2 31
108. | CreneHHBIC PSIIBL. OIIK-2 31
109. | Teopema AbGes. OI1K-2 31
110. | Teopema 00 HTEpBaJIE CXOAUMOCTH CTCTICHHOTO PsiJIa. OI1K-2 31
111. | Teopema o paguyce CXOAMMOCTH CTETICHHOTO psija. OIIK-2 31
112. | Onpenenenne audPepeHINATBHOTO YpaBHEHUS TIEPBOTO OIIK-2 31
nopsiaka. Pemenne ypaBHenusa. 3amada Komm. OOmiee u
YaCTHOE pelIeHHe YPaBHEHUSI.
113. | YpaBHeHUs ¢ pa3iessIOIUMUICS IEPEMEHHBIMH. OIIK-2 31
114. | Jluneiinble ypaBHEHUS. OIIK-2 31
115. | YpaBHeHus B MOJHBIX JudepeHmanax. OIIK-2 31




Crpannna 39 u3 45

116. | IuddepennmanbHple  ypaBHEHUS ~ BTOPOro  MOpsiaKa OIIK-2 31
(OCHOBHBIC TIOHATHS, YPaBHEHUS JOMYCKAIOIINE TOHMKCHUS
MIOPSAJIKA).

117. | Jluneiiuble  nud¢epeHnranbHble  YpaBHEHHS  BTOPOIO OIIK-2 31
nopsiiKa

118. | Jluneiinpie  mudepeHIranbHble  YpaBHEHHS  BTOPOTO OIIK-2 31
NopsiiKa ¢ MOCTOSIHHBIMU K03 punimenramu

5.3.2.3. 3agaum AJ151 NPOBEePKH YMEHHH 1 HABBIKOB

No Conepxanue Kommnerenmus NJK
3
1. Haiitu npousBoanyto pynkuuu Y = 29 (4x) OIIK-2 H3
HccnenoBaTh GyHKIMIO U TIOCTPOUTH TPAPHUKH.
2 X’ o OIIK-2 H3
X° =3
Beruncnurs HEONPEICICHHBII
3. Ix2—2&+x—1d OTIK-2 H3
HHTETpaa X
3/ X2
dx
4. Boruncints HeonpeaeIeHHbIN HHTETpal I—3 OTJIK-2 H3
(2+5x)
5. Haiitu nmomanb KpI/IBOJII/I.Hef/'IH().ﬁ Tpaneuuu, OrpaHUYCHHOMN OLIK-2 H3
JAHHBIMHI THHEAMH < Lx=4xy=4
Haiitu oOmiee pemenue auddepeHInanbHOr0 ypaBHEHHS
6. X ' X OHK-Z H3
L+e?)yy'=e";
. Haiitu oOmee pemenue auddepeHInanrbHOr0 ypaBHEHHS OIIK-2 m
2xyy' = y2 —4x?,
Hailitn obmee pemienne nuddepeHnanbHOT0 ypaBHEHUS |
8. | COOTBETCTBYIOLIEE YACTHOE PELICHHUE: OTIK-2 H3
y+2xy=-2x>, y@)=el;
Haiitu oOmee pemenue auddepeHnnanrbHOro ypaBHEHUS
9' " ] Ii . (bq) P P OHK-Z H3
y"+8y + 25y =0;
Haiitu oOmiee pemenue auddepeHInanrbHOro ypaBHEHHS
10. OIIK-2 H3
4 ! _ 2 .
y'+y —2y=6x";
Haiitu o61ee pemenue nuddepeHanbHOro ypaBHEHUs
1. | He oiiee p bdep yp OIK-2 H3
y" +4y =3sIin2X.
JIist KaXKIoro psiia BBIIIACATH NIEPBBIE S5 YICHOB Pa3JIOKCHUS.
Haiitn npenen oOmero unena psana ayp,. Caenatb BBIBOJL.
12. OI1K-2 H3
X 2+n

n:1n2 -3

I/ICCHCI[OBaTB paabl Ha CXOAUMOCTL, IMPUMCHSASA IMPU3HAKU
CpaBHEHMs. YKa3aThb OOIIMKA dYIeH psaa, C KOTOPBHIM
13. 0 ph-1 OTIK-2 H3
CPaBHUBAETCS JAHHBIN pAI. Y,

n=15" +1
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HNanamb6epa u Komu.
§ (n+1)!
n=1 5"

14.

HccnenoBaThb pAAbl Ha CXOAUMOCTBH, IMPUMCHAA IIPU3HAKU

OIIK-2

H3

5.3.2.4. Ilepeuyens Tem pedepaToB, KOHTPOJIBHBIX, PACYeTHO-TPpauIecKuX pador

«He NpeaAyCMOTPCHBI»

5.3.2.5. Bonipochbl /151 KOHTPOJIBHOM (pacyeTHO-rpagu4eckoii) padoTsl

«He mpenycMoTpeHbI»

5.4. CucTreMa oneHUBAHUS JOCTHKECHUS KOMIIETEH M
5.4.1. OueHka 10CTHKEeHUS] KOMIIETEHIUIl B X0/Ie IPOMEKYTOYHOMH aTTeCcTAlNuU

OIIK-2

WNHukaTopsl TOCTUKEHUS KOMIETEHIIMU

Homepa BonpocoB u 3a1a4

OIIK-2
Kon Coepane BOIPOCHI K 3a/1a4M K
IK3aMEHY 9K3aMEHY
OCHOBHBIC TIPUHIIMITEI ¥ MHCTPYMEHTBI MaTeMaTHIECKOTO
31 | ananmza g c6opa U 0OpabOTKU JaHHBIX MPHU PEIICHUU 1-38
MTOCTABJICHHBIX SKOHOMUYECKHX 3a/1a4
MPUMEHSATh METOJBl MAaTeMaTHYeCKOro aHalu3a |
V3 | mopenupoBanus g cOopa M OOpaOOTKM JAaHHBIX HpU 1-38
pEIIeHNH MTOCTABICHHBIX S KOHOMUYECKHX
BIIAJICET HaBbIKAMH  OMpPEICNCHUS U  OLCHUBAHMSA
3 | MPAKTHIECKOTO  MpPHMEHEHUSA pemeHnii  3ama4 1-24

MaTEMaTHYCCKOI'0 aHajin3a JIs1 PCIICHUS IMOCTaBJICHHBIX
OKOHOMHUYCCKHX 3aJa4

1.4.2. OueHka J0CTH:KEHNs] KOMIIETEHIUI B X0/ie TEKYIIEero KOHTPOJIs

OIIK-2

WHauKaTOPBI JOCTHKCHHS
komnerennuu OITK-2

Howmepa BompocoB u 3a1au

3aa4d IS
BOTIPOCHI
IIPOBEPKHU
Kon Conepxxanue BOIIPOCHI TECTOB YCTHOTO .
YMEHUH U
orpoca
HaBBLIKOB
OCHOBHBIC TPHUHIIMIIBI U
WHCTPYMEHTHI 1,5,6,8-16,18,19,21,22,24,
MaTEMAaTHIECKOTO 26-28,30-33,35-38,45,46,48,49,55-
31 | amanmmza g cbopa u 63,67,70-80, 82,83,85-90,93- 1-118

97,100-105,108-
109,118,121,122,124,125

00pabOTKM JaHHBIX HpHU
PELICHUU TIOCTABJICHHBIX
HKOHOMHUYECKHX 3a/1a4

MMPUMCHATH MECTOAbL 2'8,17,20,23,25,29,
y3 | NeeMmesore 34, 39-44,47-54, 64-
voemposam s | 00'68:69:81,84,91,92,98,09,106,107,
110-117, 119-120,123
coopa u  0o0OpaboTku
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JAaHHBIX TIpU PCHICHUU
IIOCTAaBJICHHBIX
9KOHOMHUYCCKHUX

BJIagcCT

aHaJin3a

OIIpeCIICHUS u
OLICHUBAHUs
IIPAKTUYECKOTrO

H3 | mpumenenust  peuieHuit
3aa4 MaTeMaTH4eCKOro
JUIsL pelLleHUs
IIOCTaBJICHHBIX
HDKOHOMHUYECKHUX 3a]a4

HaBbIKaMH

1-14

6. YueOHO-MeTOAMYecKOe U MH(POPMAIITHOHHOE o0ecriedeHHue TUCUMIITIMHBI

6.1. Pexomenayemasi iureparypa

Tun
PEKOMEH Al

[IepedeHp ¥ pEKBU3HUTHI TUTEPATYPHI
(aBTOp, HAa3BaHUE, I'OJl U MECTO U3/1aHU)

KonnuectBo
3K3. B
ouodInoTEKE

1

2

3

YyeOuble
U3IAHUS

Bbobpuk I'. M. Beiciias MmaTematuka i 5KOHOMHUCTOB: COOPHUK
3a7a4 [dneKTpoHHBIA pecypc]: Yuebnoe mocobme / I'. U.
Bbo6puk, P. K. I'punneBuutoc, B. 1. Matsees, b. M. Pynsik, P.
B. CarurtoB, O. K. Cmaruna, B. I'. lllepmnes; Poccuiickuit
sKOoHOMUYeckui yHuBepcureT uM. ['.B. IlnexanoBa - Mocksa:
OO0OO "Hayuno-uznarensckuit neatp MHOPA-M", 2022 - 539 c.
[DU] [DBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=400011

Bbyxosen A. I'. MaTemaTtnueckuii aHanu3: yueOHoe ocooue ams
CTYICHTOB, OOYYalOIIMXCS [0 HAMpPaBJICHUIO IOATOTOBKU
38.03.01 (080100.62) - "Oxonomuka" / A. I'. byxosen, 1. B.
I'punnena, 0. B. Hekpacos; Boponexckuii rocyaapcTBEeHHbII
arpapHblii  yHuBepcuTeT -  Boponex:  Boponexckuit
rocy/lapCTBeHHbIN arpapHblii yHuBepcutet, 2015 - 185 ¢. [UUT
12388] [IIT] URL:
http://catalog.vsau.ru/elib/books/b105644.pdf

94

Briciias  martematuka Asii 9KOHOMHCTOB:  Y4€OHUK ISt
CTYJICHTOB  BY30B, OOYy4alOMMXCS IO  SKOHOMHUYECKHM
cnenuansHocTsaM / [H. II. Kpemep [u np.]; mox pen. H. III.
Kpewmepa - M.: FOuutn, 2010 - 480 c.

151

3aiineB U. A. Bricmiasg mMaremaTuka: y4eOHHMK JAJisi CTYAECHTOB
cenbcKoxo3sicTBEeHHBIX BY30B / U. A. 3aiineB - Mocksa: [Ipoda,

2005-399 ¢

320

Kpacc M. C. MaTtemaruka i 5KOHOMUYECKOTO OakaiaBpuara
[@nextponnsii pecypc]: Yueonuk / M. C. Kpacc, b. IL
UynpeiHoB;  II0BOMKCKMI  IOCYIapCTBEHHBIH  YHUBEPCUTET
TeleKOMMYHUKaruii 1 uadopmatuku - Mocksa: OOO "Hayuno-
m3narenbckuit nentp UHOPA-M", 2023 - 472 c. [DU] [OBC
3HaHUYM | URL:
https://znanium.com/catalog/document?id=422205



https://znanium.com/catalog/document?id=400011
http://catalog.vsau.ru/elib/books/b105644.pdf
https://znanium.com/catalog/document?id=422205
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PEKOMEH Il

Tun

[lepedeHb ¥ pEKBU3HUTHI JTUTEPATYPHI
(aBTOp, HA3BaHUE, TOJ U MECTO W3/IAHMUS)

KonnuectBo
3K3. B
ouobmoTeke

1

2

3

[lepmnes B. I'. MaremaTtudyeckuil aHainu3 [3JIEKTPOHHBIM
pecypc]: YuebHoe nocobue / B. I'. IllepmaeB - Mocksa: OOO
"Hayuno-uznarensckuii nentp MHOPA-M", 2023 - 288 c. [DU]
[OBC 3HaHUYM ] URL:
https://znanium.com/catalog/document?id=419610

[epme B. I. Marematnueckuii aHaim3: cOOpHUK 3aaad ¢
peleHusIMH [371eKTpOHHBIN pecypc]: YuebHoe mocodue / B. T
[llepmreB - Mocka: OOO "HayuyHO-u3maTenbCKUl WEHTP
NH®PA-M", 2022 - 164 c. [OU] [DBC 3uanuym] URL:
https://znanium.com/catalog/document?id=388965

Metoanueckue

U3IaHUS

Marematrnueckui aHaJIN3 [DneKTpoHHBI pecypcl]:
METOAMYECKNE YKa3aHWs M WHAMBUAYaAJbHbIE 3aJaHUs IO
TUCIUIUIMHE MareMaTudecKuid aHalm3 JUisi  OOYYaroIIUXCs
HanpaBinenus  38.03.01 OkxoHomuka /  BopoHexckuid
roCyAapCTBEHHBIM arpapHbiii yHuBepcuteT ; [cocT. : A. T.
byxosen, JI. A. Illumkwuna] - Boponex: Boponexckuit
rocylapcTBeHHbIN arpapHblii yHuBepcurer, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164751.pdf

[lepuonnueckue

U3aaHuA

BectHuk ~ BOpOHEXCKOTO  TOCYyJapCTBEHHOTO  arpapHOro
VHHBEPCUTETA: TEOPETHUSCKUH M  HAYyYHO-TIPAKTUYCCKUN
xkypHas / BopoHex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

DKOHOMHKA U MaTeMaTHYECKUE METO/IbL: )KypHal / yuypenuTenb :
AkaJleMU4eCcKUil  Hay4YHO-M3AATEJIbCKUH, IPOU3BOJICTBEHHO-
nonurpauyeckuifi M KHUTOPACTIPOCTPAHUTEIBCKUN  LEHTP
Poccuiickoit akanemun Hayk "M3narensctBo Hayka " - MockBsa:
Hayka, 1965-

6.2. Pecypcol cetu UHTEpHET
6.2.1. DjeKTpOHHBbIE OMOJIMOTEYHbIE CHCTEMBI

HazBauue

Pa3smemenne

Jlaun

https://e.lanbook.com

ZNANIUM.COM

http://znanium.com/

IOPAMT

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

E-library

https://elibrary.ru/

OnekTponHas 6ubimoreka BIAY

http://library.vsau.ru/

6.2.2. IIpodeccnonabubie 0a3bl JAHHBIX U MHGOPMAIIMOHHBIE CHCTEMBI

Ha3zBanue Pasmenien

uc

CrpaBouHasi mpaBoBas cucrema ['apanar

http://www.consultant.ru/

CnpaBquaﬂ IIpaBoOBast CUCTCMaA KOHCYJ'ILTEIHT IImroc

http://ivo.garant.ru

[MpodeccruonanbHbie cripaBoYHbIe cCUCTEMBI «Koaekey»

kodeks

https://Texakcnepr.caiit/sistema-



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 1 HH(POPMALMOHHBbIE MOPTAJbI

Ne HazBanwue Pazmemenne

1 | O6pa3zoBaTenbHBIC PECYPCHI IO MATEMATHKE www.math.ru
Hurepaer  OubIMoTEKa  MOIYJISAPHOM U3UKO- -

2 P . yip ¢ http://ilib.mccme.ru/
MaTeMaTUYECKOHN JTUTEPATyPhI
cauit o asnueine BEICIIIEN MaTeMaTUKA  —

3 pasit http://procmem.ru/
MaTeMaTHYECKUI aHaIn3.

4 «Pe3onbBeHTa» https://www.resolventa.ru/
yueOHbIe MaTepUabl. index.php/lineinaya-algebra -

7. MaTepuaJIbHO-TEXHUYECKOE U MPOrpaMMHOe oOecredeHne JUCHUILTHHbI

7.1. [lomemenus AJ151 BeleHHsI 00Pa30BaTeJIbLHOI0 Mpouecca u 000pya0BaHue

HanmeHnoBaHne moMeIieHuii A7 IPOBEICHHS BCEX BHIOB
y4eOHOI e TeNbHOCTH, IPEYCMOTPEHHONW Y4eOHBIM IJIaHOM,
B TOM YHCJIe IOMEIICHHUS /IS CAMOCTOSITEEHON paboTEL, C
yKa3aHHEM MEPEeYHs] OCHOBHOI'O 000pYyI0BaHUs, yueOHO-
HATJIAIHBIX TIOCOONH M MCTIONB3yEeMOT0 IPOrPaMMHOTO
obecrieueHus

Anpec moMemeHuin s
HpOBeI[eHI/IH BCEX BUI0OB
y4eOHOH AeATEIHLHOCTH,
MPEeIyCMOTPEHHOH Y4eOHBIM
IUIAaHOM

YyeOHass  ayauTopusi JUisl MPOBENEHUS Y4YEOHBIX 3aHATHN:
KOMIUIEKT y4eOHOI MeOemnH, AeMOHCTpallMOHHOE 000py10BaHNE
Y y4eOHO-HArJSIIHBIE TIOCOOUS .

YyeOHass  ayauTopusi JUisl MPOBENEHUS Y4YEOHBIX 3aHATHM:
KOMIUIEKT y4eOHOI MeOenu, TEeMOHCTPAIHOHHOE 000pYyI0BaHNE
n y‘~I€6HO-HaFJ'I$IILHI)I€ HOCO6I/I$I, KOMIIBIOTCPHAadA TCXHUKA C
BO3MOKHOCTRIO MOIK/IIOUEHUSI K CETHU "Untepuer" wu
o0ecrieueHHeM JIOCTyla B 3JEKTPOHHYIO HH()OPMAIMOHHO-
00pa3oBaTeNbHYIO  Cpeny, UCHOJb3yeMOe MPOrpaMMHOE
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.

394087, Boponexckast 001.,
r. Boponex,
yi1. MuuypuHa, |

394087, Boponexckast 001.,
r. Boponex,
yi1. MuuypuHa, |

[Tomemenne miis CcaMOCTOSITENHPHOM PaOOTHI: KOMILIEKT
yueOHOU MeOenu, JEeMOHCTpAalliOHHOE O0OpyIOBaHUE U
y4eOHO-HATJIAIHBIE TOCOOMs, KOMIBIOTEpHAs TEXHHUKA C
BO3MOKHOCTBIO IIOJKJIIOYEHUS K CETH "UnTepuer" wu
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, Sunexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, elLearning
server , AST Test, Anet @unancs 3, Mathcad, Maxima.

394087, Boponexckast 00JI.,
r. Boponex,
yi1. Muuypuna, 1 (aya. 113,
115,116, 119 120, 122, 123a,
126, 219, 220, 224, 241, 273 -
¢ 16.00 no 20.00), 232a



https://www.resolventa.ru/
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7.2.1. IlporpamMHoe obOecniedeHre 001Iero HA3HAYEHU s

No Hassanue Pa3zmemenue
1 | Onepanumonnsie cucreMbl MS Windows /Linux /Peg OC MK HO];(;JX’;OH ot
5 [Maketsr oducHbIx mpunoxkennit MS Office / 1K B JI0OKaNBHOM ceTH
OpenOffice/LibreOffice BI'AY
3 [Iporpammel 1uist mpocmoTtpa (aiinoB Adobe Reader / 1K B s10KanbHOM ceTH
DjVu Reader BIr'AY
4 Bpayzeps! Aunpnexc bpaysep / Mozilla Firefox / Microsoft [IK B okaybHOM ceTn
Edge BIr'AY
5 | AutuBupycHas nporpamma Drweb ES HK B nokanb ol cetn
BI'AY
6 | [Iporpamma-apxusatop 7-Zip TK B oKabHOH cetn
BIr'AY
7 | MynsTumenua npourpeiBatenb MediaPlayer Classic IK B nokanbHoi cetn
BI'AY
N . [IK B mokasibHOM ceTn
8 | Ilnmardopma onmaitH-o0yuenus elearning server
BI'AY
[1K B nokanbHOil ceTn
9 | Cucrema komnbrotepHoro rectupoBanus AST Test
BI'AY
7.2.2. Ciennaju3upoBaHHOE NPOrpaMMHOe obecrieyeHmne
No Hassauue Pa3smemienune
1 [lporpamma aHanmu3a (UHAHCOBOM OTYETHOCTH AJIBT [IK B noKasIbHOM ceTn
®uHaHCHI 3 BI'AY
2 | Cucrema koMmbsroTepHOH anredpsl Mathcad ITK B noKaibHOH ceth
BI'AY
3 | Cucrema koMITbIOTEpHOU anreOpbl Maxima ITK ayn. 116, 120 (K1)
8. MexaucuMniMHapHble CBA3HU
Jluciurimaa, ¢ KOTopoi Kadenpa, Ha xoTopoii npemnogaercs [Noamucek 3aBeqyromiero
HEOOXO0IMMO COTJIACOBAHHE JVCTIUTUTAHA kageapoit
b1.0.13 JIuneiinas OKOHOMHYECKOTO aHaJIM3a, 3anopoxkiena JI.A.
anredpa CTAaTUCTUKHU u MIPUKIIaTHON ~
MAaTeMaTUKH "‘7%
b1.0.17 Teopus OKOHOMUYECKOTO aHaym3a, 3anopoxkiieBa JI.A.
BEPOSATHOCTEN U CTaTUCTUKU " MIPUKIIATHON ~
MaTeMaTH4ecKast MaTeMaTHKH ‘7%
CTaTHCTHKA
b1.0.21 DxoHoMeTpHKa OKOHOMHUYECKOTO aHam3a, 3anopoxuesa JLLA.
CTaTUCTUKHU u MIPUKJIIaTHON L
MaTeMaTHKH ’ /7?%




Crpanuna 45 u3 45

JIner nepnoguvecKux NpoBepoxk padoyeii NporpaMmsbl
1 HH(pOpMAaNHs 0 BHECEHHbIX H3MEHEHHUSAX

[TotpebHOCTH
JIOKHOCTHOE JIHILIO, B KOPPEKTHPOBKE
MIPOBOIMBIIIEE Tlata yKa3aHueM HNudopmarius 0 BHECEHHBIX
nposepky: ®©.1.0., COOTBETCTBYIOIIUX M3MEHEHUSX
JOJIKHOCTh paszzaenoB padoueit
IIPOrpPaMMBbl
3aBenyIOIHi [Ipotokon | PaGouas mporpamma
Kadeapoit Ne 11 ot aKTyaJIM3UpOBaHa Ha
3anopoxiena JI.A. 21.05.2024 | 2024-2025 yueOHbIi
I. roj
H.o. 3aBenyromiero IIpotokon | PabGouas mporpamMma
kadenpoii [lannna Nel2 ot aKTyaJIU3MpOBaHa Ha
E.b. 26.05.2025 | 2025-2026 yuebHbIit
r. roJ
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