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PaGouass mporpamMma pa3paboraHa B COOTBETCTBHH ¢ DenepaabHbIM rOCyAapCTBEHHBIM
00pa3oBaTesIbHbIM CTaHJIAPTOM BBICIIEr0 OOpa30BaHUs MO HampaBiieHHIo noArotoBku 38.03.04
['ocymapcTBeHHOE ¥ MYHUIMIIAIBHOE YIPABJICHUE, YTBEPKICHHBIM TNpUKa3oM MUHHCTpa
oOpazoBanus u Hayku Poccuiickoit @enepannn Ne 1016 ot 13.08.2020 1.

PaGouast mporpamma yTBepXkIeHa Ha 3aceJaHud Kadeapbl SKOHOMHYECKOTO aHaIN3a,
CTaTUCTUKH U NPUKIaJIHON MateMaTuku (mpotokoin Ne 11 ot 19.06.2023 r.)

3aBenyrommii kadeapoi ) - JI.A. 3anopo:kueBa

Pabouass mporpamMmma peKOMEHJOBaHAa K HCIIOJIb30BAaHMIO B Y4eOHOM Tporecce
METOUYECKONM KOMUCCUEH 3KoHOMUYecKoro (akynbrera (mpotokon Ne 10 ot 21.06.2023 r.).

IIpencenaresib MeTOANYECKON KOMHUCCHU E.b. CanbuukoBa

Penenszent paGoueii nmporpammbl PykoBonurtens JenapTaMeHTa arpapHOM ITOJHUTUKH
Boponexckoiil obnactu, kanauaaT s3koHomuueckux Hayk A.d. CanpoHoB
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1. O0masi XapaKTepUCTUKA TUCUUILIMHBI
1.1. Heab AUCUMNTIMHBI

Heabio n3ydeHus: TUCHUIUINHBI SBISICTCS (POPMUPOBAHHUE y OOYUYAIONIUXCS YCTOMYHUBBIX
3HAaHW ¥ HABBIKOB MO NMPUMEHEHHIO MAaTEMaTHUYECKOr0 aHAJIN3a K PEIICHUI0 TCOPETUUYECKUX U
MPAKTUYECKUX 3a/lad IKOHOMUYECKOTO COJEp)KaHUs, a Takke (OPMHUPOBAHHE CHCTEMHOTO
MBIIICHUS TyTeM JACTAJBHOTO aHaIW3a IOJXOJ0B K MAaTEMaTHYECKOMY MOCIMPOBAHUIO W
CPaBHUTEIBHOTO aHAIN3a KOHKPETHBIX YIPABICHYECKUX CUTYallUM.

1.2. 3agauy JUCHHUILIMHEI

3apaum yuyeOHOM TUCIUIUIAHBI:

— oBlajzcHuEe 0a30BBIMHM pa3jieliaMd MaTeMAaTHYEeCKOrO aHallu3a, HEOOXOIUMBIMHU IS
aHaJan3a U MOJACIMPOBAHUS SKOHOMUYECKHX 3a/1a4,

—  ompefeNieHUE U YIOpsAI0oUYeHUE HE0OX0AUMOro oobeMa HHGOpMaIUU PU MOCTAHOBKE,
peanuzanuu U 00pabOTKE UTOTOBBIX PE3YIbTATOB MATEMAaTHYECKON MOJIEIN 3KOHOMHYECKOM
3a7a4H;

— (QopMupoBaHHE TPAKTUYECKHX HABBIKOB, KOTOpPBHIE TMO3BOJISIT B JaJIbHEHIIEM
npuHuUMath 3(QEeKTUBHbIE pelieHuss B cdepe TOCYyIapCTBEHHOTO M MYHHIMIAIbHOTO
YIIpaBJICHHUS.

1.3. IlpeaMeT QM CHUTINHBI

Ipenmer nqucuMmIMHBL - nuddepeHuaNTbHble 1 HHTETPATbHBIC UCUUCICHUS (YHKIIHIA
OJIHOHM TIEpeMEHHON W (PYHKIMN HECKOJBKHUX IEPEMEHHBIX, a TaK)KEe HEOOXOIUMBIC NI HUX
TEopHs MPEJIEIOB, TEOPHS PAIOB U Teopus AuddepeHIInaTbHbIX YPAaBHEHHH.

1.4. MecTo AucuunjiuHbl B 00pa3oBaTe/bHOM IporpamMme

JlanHasi IUCIUIUIMHA OTHOCUTCS K 00si3arenbHbIM nuctiumuinaaM OIl. Ona u3ydaercs BO
BTOPOM CEMeCTpe Al OYHOH (opMbl OOyueHHUs U B TPETbEM CEMeCTpe Il OYHO-3a0YHOU
dbopmbl 00yUIEHUSI.

1.5. B3aumMocBA3b ¢ APYTHMH AUCHHUILIHHAMEA
HMucuunmuaa  b1.0.07. Martemaruueckuid aHanu3 CBsf3aHa CO  CIEAYIOIIUMU
JUCLUIUIMHAMH Y4eOHOTO IJIaHa:

— b1.0.30 Jluneiinas anrebpa;

— b1.0.31 Teopus BeposATHOCTEN U MAaTEMATUYECKasi CTATUCTUKA,

— Bb1.0.17 Metoasl onTUMaIbHBIX PEIICHUI

2. IlepeyeHb MIIAHNPYEMbIX Pe3yJIbTATOB 00y4eHHS M0 JUCHUILIUHE,
COOTHECEHHBIX € IVIAHUPYEMBbIMH Pe3yJibTATAMHU OCBOECHUS 00pa30BaTeIbHOM

NporpamMMbI
KommereHmwst Wuaukatop JOCTIKEHHUSI KOMIIETCHITHH
Kon CoJIepyKaHue Copepxanue
VK-1 |Cmocoben ocymiecTBIATh| 32 |3HATh MOHATHSA, CYIHOCTh, 3HAYCHUE, (PYHKITUH,
MOUCK, KpUTHUYECKUH aHaIN3 U MOJIEIM UCHOJb3yeMbIe Ui MaTeMaTHYeCKOTo
CHHTE3 WHpOpMaInH, OTMCaHMsI dKOHOMHYECKUX 3a]1ad.
MIPUMEHSATh CUCTEMHBIN| Y2 |YMeeT CTPOUTH JIOTHUECKUE YMO3AK/IIOUCHHs Ha
MOJTXO/T Ut pemeHust OCHOBAHMY TIOCTYNaromel nHpopMaIuu
IIOCTaBJICHHBIX 3a/1a4 H2 |Brmagete HaBbIKaMU NPUMEHEHHsI COBPEMEHHOTO
MaTEeMaTH4eCKOTo UHCTPYMEHTApHS IE
peleHysi 5)KOHOMUYECKUX 3a]1ay.



https://pandia.ru/text/category/zadachi_yekonomicheskie/
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3. O0bEéM IMCHUIIMHBI M BUAbI Y4eOHOM PadoThI

3.1. Ounas ¢popma 00y4eHus

IMoxkazarenn CeMZe 1P Bcero

Oo61m1ast TpPyA0EMKOCTS, 3.€./4 3/108 3/108
OO6m1ast KOHTaKTHAs paboTa, 4 58,75 58,75
O6mas camocrosiTenTbHas padboTa, u 49,25 49,25
KonrakrHas pf,6OTa Ipu  MPOBEICHUU 58,00 58,00
y4eOHBIX 3aHATHH, B T.4. (1)

JIEKLIUHU 20 20,00

MPaKTHYECKUE-BCETO 38 38,00
CaMOCTOﬂTeJII)HafI paboTa Tpu TPOBEICHUU 31,50 31,50
y4eOHBIX 3aHATHH, U
KonrtaktHas pabora Tpu  TPOBEACHHUH
MPOMEXYTOUHOH arrectanuu 00ydaronuxcs, 0,75 0,75
B T.4. (4)

TPYMIOBBIE KOHCYJIbTALUN 0,50 0,50

3K3aMEH 0,25 0,25
CamocTosiTeapHast pabota npu 1775 17 75
MIPOMEXYTOUHOM aTTecTanuu, B T.4. (1) ’ ’

MOATOTOBKA K 9K3aMEHY 17,75 17,75
dopma MPOMEKYTOUHOU aTTecTalluu dK3aMeH DK3aMeH

3.2. O4yHo-3204HasA (popMa 00y4eHHUs
Iloxa3zarenn CeM2e “Ip Bcero

Oo01m1ast TpPyA0EMKOCTb, 3.€./4 3/108 3/108
OO6m1ast KoHTaKTHAs paboTa, 4 22,75 22,75
OO0mmas camocTrosiTeNbHas paboTa, u 85,25 85,25
KonrakTHas pil60Ta Ipu  MPOBEICHUU 22,00 22,00
y4eOHBIX 3aHATUH, B T.4. (1)

Jlexun 12 12,00

MTPAKTUIECCKHE-BCETO 10 10,00
CaMOCTOﬂTeJ'ILHajI paboTta mpu MPOBEACHUU 67.50 67.50
y4eOHBIX 3aHATUN, 9
KonTtaktHas pabora mpu  TpOBEACHHUH
MIPOMEKYTOUHOW aTTECTAI[MH OOYUYaIOIINXCS, 0,75 0,75
B T.4. (4)

TPYIITOBBIE KOHCYIbTAIINN 0,50 0,50

DK3amMeH 0,25 0,25
CamocrosrenbHas pabora pu 1775 1775
MIPOMEKYTOUYHON aTTECTAIlH, B T.4. (1) ’ ’

MOATOTOBKA K K3aMEHY 17,75 17,75
dopMa MPOMEKYTOUHON aTTECTALUU JK3aMEH OK3aMeH
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4. Conep:xxanme QM CHUATIIAHBI
4.1. Coaep:kanue TMCOUILUIMHBI B pa3pe3e pa3iesioB U MOAPa3aeI0B

Pa3zgen 1. BBenenue B anajaus.

[Mompaznen 1.1. MuoxectBa u ¢yHknuu. Onepanuu Hag MHOKecTBaMH. OCHOBHBIE YHCIIOBBIC
MHOKecTBa. DYHKIMU OHON mepeMeHHON. OCHOBHbIE 3JeMEHTapHbIe PYHKIIMU, UX TpadUKHU.
CrnoxHast QyHKIHSL.

[Togpaznen 1.2. Ilpemensl u HenmpepblBHOCTh. IlocinenoBaTeNbHOCTH, MpENesl YHUCIOBOM
IIOCJIeI0BaTEIbHOCTH. TeopeMsbl 0 npeaenax. Ilpusznaku cymecrBoBanus mnpenenos. Ilepseiii u
BTOPOIl 3aMeydaTenbHbIN mpeenbl. beckoHeuHo mMasnble 1 6€CKOHEYHO OOJIbIINE BETUYUHBI, CBSI3b
Mexny HuMU. CpaBHeHHE OECKOHEYHO MajblX BEIUMYMH. PacKkpbITHE HEONpeneeHHOCTEN.
HenpepriBuocts ¢ynkiuii. Touku paspeiBa. Knaccudukanus Touek pa3pbia.

Paznen 2. luddepennuaibuoe ucuuciaenne PyHKuuii 01HOro nepeMeHHoro.

[Togpaznen 2.1. IlpousBonnas. [IpousBogHas: onpeneneHre, MEXaHUYECKUM U T€OMETPUYECKUI
CMBICII. YpaBHEHHE KacarenbHOW K KpuBoH. Juddepenumpyemocts ¢QyHKIMA, CBs3b
HEnpepbrIBHOCTH ¢ AuddepenuupyeMoctbio. O6patHas GyHKius U ee AuddepeHurnpoBaHUe.
Tabnuia OCHOBHBIX IpaBuII U Gpopmyi auddepeHipoBanus. [[pon3BoHbIE BRICIIUX MTOPSIKOB.
Huddepennunan GyHKINH, €ro IPUMEHEHNE B TPUOIMKEHHBIX BIUYUCICHUSIX.

[Tonpaznen 2.2. UccnenoBanue QyHKITHA.

JlocraTouHble MPU3HAKM MOHOTOHHOCTH (YHKIHH. DKCTpeMyMbl (DYHKIIMH, HEOOXOIUMOE U
JIOCTaTOYHBIE YCIOBHS. DKOHOMHUYECKHUE MPUIOKEHHS. BBIMYKIIOCTh KPUBOM, TOUKHU Ieperuda.
HeoOxonumoe u 10CTaTO4HbIE yCIOBHS. ACUMITOTHI KPUBOH. DKOHOMHUYECKUE MPUIOKECHUS B
TEOpHH (PUPMBI.

Pa3nea 3. UHTerpanbHoe ucuuciaeHue GyHKIui 0HOM nepeMeHHOMH.

[Toxapasnen 3.1. HeonpenenenHslit HHTErpaJl.

Onpenenenne nepBooOpa3zHoi. Teopema 0 OECKOHEYHOM MHOXKECTBE IEPBOOOPA3HBIX JIs
naHHoil ¢Qynkiuu. IloHsTHE HeompeneneHHOro MHTerpaia. Tabiuia OCHOBHBIX HMHTEIpaJloB.
OcHOBHBIE CBOMCTBA HEONPENEICHHOIO UHTerpana. VHTerpupoBaHHe METOAAMU 3aMEHbI
nepeMeHHO U 1o yacTsaM. ParmoHanbHble IpoOu U UX MHTETPUPOBAHUE.

[Moxpasnen 3.2. OnpeneneHHbIN HHTETPAIT.

[TonsiTe ompeneneHHOro MHTETpalla, OCHOBHBIE CBOMCTBA. TeopemMa o cpeanem. Ilmomane
KpUBOJMHENHON Tpanenuu. I[Ipon3BoiHAas ONpPENeIEeHHOrO0 HMHTErpajia I0 IEPEMEHHOMY
BepxHemy mpeneny. @opmyna HeroTona-JleiiOHuna. Beruncienue omnpeneneHHOro MHTErpaia
METOJaMH 3aMeHbl NepeMeHHON M mo yactsM. HecoOctBenHble mHTerpansl. [Ipunoxkenus
OTpENIeJIEeHHOr0 HMHTErpana: IUIomaab (Urypbl B JEKapTOBBIX KOOpAMHATaX, 0OBEM Tena
BpalIeHUs, JJINHA TyTU IIJIOCKON KPUBOM.

Pa3nesn 4. DyHKIH HECKOJIbKHX NepeMeHHBIX.

[Toapaznen 4.1. Onpenenenne PyHKITNU HECKOIBKUX IEPEMEHHBIX.

Ob6nacte onpezneneHus U rpaguk QyHKIMU IBYX MEepeMEHHbIX. JIMHUU U TOBEPXHOCTH YPOBHSL.
Yactasie mpousBoanbie U nuddepenmuansl. [lomHoe npupamienne u mogHbd auddepeniman,
ero npuMmenenue. ITpon3BoaHas cI0XKHON (YHKIIUHM, TPOU3BOIHAS HESIBHO 3aJlaHHON (DYHKITUH.
VYpaBHeHne KacaTenbHOM K KpuBoMl F(x,y) = 0. VYpaBHEeHHE KacaTelbHOW IIJIOCKOCTH K
noBepxHoctn  F(x,vy,z) = 0. [IpomsBogHas 1o HampaBieHuto. ['paguent. YacTHbie
MIPOU3BO/IHBIE BBICIINX MOPSIIKOB.

[Toapaznen 4.2. DxcTpeMyMbl GYHKIHUU ABYX NEPEMEHHBIX.

Omnpenenenne skcTpeMyMma (GYHKIMUM HECKOJIBKUX MEPEMEHHBIX. YCIOBHBIE 3KCTPEMYMBbI;
HauOoJiblllee W HaWMEHbIIee 3HaueHUs (PyHKIUU z = f(x,y) B 3aMKHYTOH OrpaHUYCHHOU
o0nacTi. DKOHOMHUYECKHE MTPUIIOKECHHUS.

Paszpnen S. lu¢ppepennuaibHbie ypaBHEHHS.

[Toapaznen 5.1. JIuddepeHnmansabie ypaBHEHUS MIEPBOTO MOPSIIKA.
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[Tpumepsl 3amau, npuBogImMX K auddepeHuanbHbIM ypaBHeHUsIM. JuddepenuunanbHoe
ypaBHeHUs |-ro mopsgka: oOmee uW dYacTHOe — pemieHue (MHTerpai), 3amada Komw,
dbopMynupoBka TEOpEMbl  CYIIECTBOBAHUS M EJAMHCTBEHHOCTH pELICHUS YpPaBHEHUS
v'= f(x,y). Juddepenuunanpupie ypaBHeHHS 1-ro ToOpsAKa C  pa3aeNsIOlIUMUCA
nepeMeHHbIMH. JluHelnble nuddepeHnuanbHbple ypaBHEHHsS 1-TO mMoOpsiika W ypaBHEHUs
bepuymn.

[Toapaznen 5.2. JluddhepeHnuanbubie ypaBHEHHsI BTOPOTO MTOPSIIKA.

Huddepennmanbaple ypaBHEHHS 2-TO TIOpsIKa: O0Iee U YaCTHOE pelieHue (MHTerpa), 3a1ada
Komm, ¢opmynupoBka Teopembl CYyIIECTBOBAHUS W EIUHCTBEHHOCTH PEUICHHUS ypaBHEHUS
v' = f(x,y,v"). duddepenunansupie ypaBHEHUS 2-TO TOPSAKA, AOMYCKAIOUIHE MOHIKEHHUE
nopsnka. Jluneitnele muddepeHnManbHbIe ypaBHEHUS 2-TO MOpAIKA: CTPyKTypa oOmiero
pelieHuss  OJHOPOJAHOTO M HEOJHOPOAHOrO  ypaBHeHMH. JIuHeWHble  OJHOPOIHBIE
muddepeHraIbHbple  ypaBHEHUS 2-TO  TOpSAKAa C  TMOCTOSHHBIMH KO3 duimeHnTamu.
XapakTtepuctudyeckoe ypaBHeHHe. JIuHeliHble auddepeHnnanbHbple YpaBHEHHs 2-T0 TOpSAKa ¢
MOCTOSTHHBIMH KO3 ()UIIMEHTAMU | CIICIIUATBHOMN PaBOH YacCThIO.

Pa3zgen 6. Paanl.

[Tonpaznen 6.1. UucnoBsie psiibl.

Cxomumocts psga. [Ipusnaku lanam6epa u Komu. MHTerpanbHblil Ipu3HaKk CXOIUMOCTH.
[Tonpaznen 6.2. ®yHkuuoHaNbHBIE PsiAbl. CTEIEHHBIE PSJIBI.

[Toroueunasi, paBHOMEpHas U HOpPMallbHas CXOJUMOCTH, CBsI3b MeXay HuMU. llpusHax
Beiitepmitpacca paBHomMepHOM cxomumocT. [lpusnaku AbGenss u Hupuxine. HempepblBHOCTS,
b hepeHIIMPYEMOCTh U HHTETPUPYEMOCTh CyMMbI (DYHKIIMOHANBHOTO psifa. CTeneHHbIe PAIbL.
Teopema Komm-Anamapa. Paanyc u mHTEpBasl CXOIMMOCTH CTENEHHOTO psifa. Teopema AGers.

4.2. PacnpeeieHre KOHTAKTHON U CAMOCTOSITEIbHON padoThI NPH MOATOTOBKE K
3aHATHAM 10 OAPAa3eIaM

4.2.1. Ounas ¢opma o0y4eHus

KonTakTHas
pabora CP

Jd 113

PGSI[GJ'IBI, noapasaciibl JUCIHUTUIAHBI

Pa3nen 1. Beeaenune B anajaus. 3 5 5

ITonpasnen 1.1. MHOXecTBa U QyHKIUH.

Onepauun Hajg MHOXecTBaMU. (OCHOBHBIE YHCIIOBbIE MHOKECTBA.
@OyHKIUN 0HOW  mepeMeHHOH. OCHOBHBIE >JIEMEHTapHbIe ()YHKIIHMH,
ux rpaduku. CnoxHast QyHKIHS.

ITonpaznen 1.2. IIpeaensl 1 HENPEPHIBHOCTS.

[locnenoBarenpHOCTH, TpEAEN  YHCIOBOM  IOCIIEIOBATEIBHOCTH.
Teopewms! o0 npenenax. [Ipusnaku cymecrtsoBanus npenenos. llepseiii u
BTOpOH 3ameuaTenbHbli mpenensl. beckoHedyHO Manble U OECKOHEYHO
OosbllIe BEJIWYMHBI, CBsSI3b MeXJ1y HMMU. CpaBHeHHE OECKOHEYHO
MajblX BENWYMH. PackpeiTe HeompeneneHHocTe. HempepsIBHOCTH
¢ynkuuid. Touku paspeiBa. Kinaccudukaims Touek pa3poiba.

Paznen 2. /AuddepennuanbHoe ucuucieHne (GyHKOMd OAHOrO
NepeMeHHOoro.
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ITompazmen  2.1. IlpousBomnas. IIpouwsBomHas:  ompeaeseHue,
MEXaHUYECKUM U TE€OMETPUYECKUM CMBICI. YPaBHEHHUE KACATEIBHOU K
kpuBoi. JluddepeHuupyeMoctb (QyHKIUI, CBsS3b HENPEPHIBHOCTU C

mQepeHIUPYEMOCTBIO. ObpatHas byHkuus u ee
muddepennmpoBanue. Tabmuia OCHOBHBIX TpaBWiI ©  (Gopmyn
Qg QepeHIMpoBaHuSI. ITponsBoHbIE BBICILINX MIOPSAIKOB.

Hubdepennman  (yHKIMH, €ro NPUMEHCHHE B NPHOJHMKESHHBIX
BBIYHCIICHHSIX.

[Toapazaen 2.2. UccnenoBanue GyHKIIAN.

JloctaTouHbIE TPU3HAKK MOHOTOHHOCTH (DYHKIHH. DKCTPEMYyMBI
GbyHKIMKM, HEOOXOJAMMOE M JIOCTATOYHBIC YCIOBHSA. DKOHOMHYECKHE
NpUIIOKEeHUS. BBIMYKIOCTh KpUBOW, TOUkM neperuda. Heo6xoaumoe u
JIOCTAaTOYHBbIE  YCJIOBHUS. ACHUMNOTOTBI  KPUBOM. ODKOHOMHUYECKHUE
MIPUJIOKCHUS B TCOPUU (DUPMEI.

Pa3pnen 3. UnTerpanbHoe ucuucjieHue (PyHKIUM OJHOH
nepeMeHHOI.

[Tonpasnen 3.1. HeonpeneneHHbIit nHTETpal.

Omnpenenenue mnepBooOpasHoil. Teopema 0 OECKOHEUYHOM MHOXKECTBE
nepBooOpaszHbIX 171 AaHHON ¢yHkiuu. [loHsATHE HEOoIpeneIeHHOro
uHTerpana. Tabmuma OCHOBHBIX wHHTerpasioB. OCHOBHBIE CBOWCTBa
HEONPENENCHHOI0 uHTerpana. VHTerpupoBaHME METOJaMU 3aMEHbI
NMEepeMEeHHOH W 1O 4YacTsaM. PammoHanmpHBle JApoOM W HX
WHTETPUPOBAHUE.

[Tonpaznen 3.2. OnpeneneHHbll HHTErpal.

IlonsTHE OMpENEIEHHOTO MHTErpajga, OCHOBHBIE CBOMCTBAa. TeopeMa o
cpeneM. Ilnomans  kpuBosnmMHeEWHOW  Tpameuuu. IIpowsBogHas
ONPEAEIIEHHOTO MHTErpaja II0 TMEPEMEHHOMY BEpPXHEMY IIpEIEIly.
®opmyna  Herotona-JleiiOHuna.  Bolumcnenue — ompeneineHHOro
UHTErpajia  METOJaMHM  3aMEHbl IEPEMEHHOM M IO  YaCTsM.
HecoOcTtBeHnnble uHTerpansl. [IpunoxkeHuss onpenesieHHOro WHTerpana:
IUI0IAb (PUTYpHI B J€KapTOBBIX KOOpJAMHATaX, 00bEM Tella BpallleHHs,
JUIMHA JTYTH TJIOCKON KPUBOIA.

Pazgen 4. DyHKIMHN HECKOJIBLKHUX NepeMeHHbIX.

[Mogpaznen 4.1. Onpenenenve GYHKIMH HECKOJbKUX IEPEMEHHBIX.
Ob6nacte ompenenenus U rpaguk GyHKIUM ABYX NMepeMeHHbIX. JIuHun
U TIOBEPXHOCTH YpOBHA. YacTHble MpOM3BOAHBIE M U epeHIIHabI.
[lonHoe mnpupamieHne W TOJHBIN auddepeHran, ero NpUMEHEHHeE.
[IpousBogHas crnokHOM (YHKIIMU, TMPOU3BOJHAS HESIBHO 3aJaHHOU
¢byHKIMU. YpaBHEHHE KacaTeIbHOW IJIOCKOCTH K TIOBEPXHOCTH.
[Ipon3BogHas mo HampaBiaeHUro. ['paaueHT. YacTHble NPOW3BOAHBIE
BBICIIX MOPSAKOB.

[Tonpaznen 4.2. DxcTpeMyMbl PYHKIIMH JBYX NEPEMEHHBIX.

Omnpenenenue dKcTpeMyMa (QYHKIUM HECKOJBKHX EPEMEHHBIX.
YCnoBHBIE OKCTpEMyMBbI; HaWOOJbIIEe W HAWMEHbIIEEe 3HAYCHUS
¢byHkmun  z = f(x,¥) B 3aMKHYTOM OrpaHHYeHHOW oO0IacTH.

OKOHOMHUUYECKIE IPUITTOKCHUA.

Pa3nen 5. luddepenunanbubie ypaBHEHUsI.

4 3
4 2
7 5
4 3
3 2
8 5
4 3
4 2
6 6
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[Moapaznen 5.1. Iuddepennnansabie ypaBHEHUS IEPBOTO MOPSAKA.
[Mpumepsl 3amad, mpuBOAAIMX K AudQepeHIINaTBHBIM YPaBHCHUSIM.
HuddepenunanbHoe ypaBHeHHsI 1-ro mopsika: ofllee U YacTHOE
pemienne (uHTerpan), 3amada Komm, ¢opMynupoBka TEOPEMBI
CYILIECTBOBAHUSI M €JUHCTBEHHOCTH peIleHUs ypaBHeHUS y' = f(x, V).
Huddepenunanbapie ypaBHEHUS 1-TO TOpsIKa € Pa3IeNsSIOIIUMUCS
nepeMeHHbIMH. JIuHelHble auddepeHuraibible  ypaBHEHUS 1-TO
IIOPsIIKA ¥ ypaBHEHMs bepHyIun.

[Monpaznen 5.2. luddepennmanbabie ypaBHEHHSI BTOPOTO MOPSIKA.
Juddepenunanbuple ypaBHEHHs 2-ro mHopsiika: oOIiee M 4acTHOe
pemenne (uHTErpan), 3amada Kommwm, QopMynupoBka TeopeMsl
CYLIECTBOBaHUA U €IMHCTBEHHOCTH  pEUICHUs  ypaBHEHHUS
v'=f(x,y,v). dubdepenuunanpuple ypaBHEHHs 2-r0 IOPAIKA,
JIOIyCKatole MOHWXKeHue mnopsaka. Jlunelnsle auddepenuuanbuble
ypaBHEHHUsI 2-T0 MOPAAKA: CTPYKTypa OOILIEro perieHust 0JHOPOAHOIO U
HEOJJHOPOJHOI'0 YpaBHEHUH. Jluneitnble OJTHOPOJHBIE
middepeHanbHble  YpaBHEHHUS 2-TO TOPSAAKAa C  IOCTOSHHBIMH
kodpduurenTamu.  XapakTepucTHUeckoe ypaBHeHUe. JIuHeliHble
middepeHanbHble  YpaBHEHHUS 2-TO TOPSAAKAa C  IOCTOSHHBIMH
KO3 PHULIHMEHTAMU U CTIEUaTIbHON IPaBOM YaCThIO.

Pazgea 6. Paabl.

5,5

[Toxgpaznen 6.1. UucnoBeie psjbl.
Cxonumocts psaa. Ilpusnaku Jlanambepa u Komm. WHTerpanbHbii
MPU3HAK CXOJUMOCTH.

[Tonpaznen 6.2. dyHkunoHanbHble psAabl. CTENEHHbBIE PSJIBL.
IloTo4yeuHasi, paBHOMEPHAss U HOPMaJlbHAsl CXOJUMOCTH, CBSI3b MEXKAY
HumH. IIpusHak Beiiepmrpacca paBHOMepHOU cxonuMocTu. [IpusHaku
AbGens u Jupuxse. HenpepsiBHOCTb, u¢depeHupyemMocTs U
UHTETPUPYEMOCTh CYMMbI (DYHKIIMOHAIBHOTO psiga. CTEneHHbIE PsJIbL.
Teopema Kommu-Anamapa. Paguyc n uHTEpBaiI CXOJUMOCTH CTEIIEHHOTO
psana. Teopema AbGens.

2,5

Bcero

20

38

31,5

4.2.2. Ouno-3a04yHas ¢popma o0yueHus

P a3JICJIbl, TOAPA3ACIIbI JUCHUTIIIMHBI

KounTaktHas
paborta

J

113

CP

Paznen 1. BBegenue B anajaus.

2

2

[Tonpaznen 1.1. MHoxecTBa U QyHKIUU.

Onepaunn Hajg MHOXecTBaMU. (OCHOBHBIE UHMCIIOBBIE MHOJKECTBA.
OyHKIMKM OJHON  mepeMeHHOW. OCHOBHbBIE dJIeMEHTapHble (PYHKUINU,
ux rpapuku. CioxxHas QyHKIHS.

[Tonpaznen 1.2. Ilpenesnsl 1 HENPEPHIBHOCTD.

[locnenoBarenbHOCTH,  TPENEN  YUCIOBOM  MOCJIEI0BATEIBHOCTH.
Teopemsl 0 npenenax. [Ipuznaku cymiectBoBanus npeaenon. [lepsoiid u
BTOpOW 3amevarelbHbIi npeaenbl. beckoHeyHO Manble M OECKOHEUHO
0oJbIIME BEIMYUHBL, CBS3b MEXIy HuUMHU. CpaBHeHHE OECKOHEYHO
MajblX BEIWYMH. PackpeitThe HeompeneneHHocTel. HemnpepslBHOCTB
dbynkumii. Touku paspeiBa. Kimaccudukaims Touek paspbisa.
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Paznen 2. /{uddepennuanbHoe ucumucieHne (GyHKOMd OAHOrO
NepeMeHHOoro.

Ilompaznen  2.1. IlpousBopnas. IlpousBoaHas:  omnpexnencHUe,
MEXaHUYECKUM U T€OMETPUUYECKUN CMBICI. YpAaBHEHUE KacaTeIbHON K
kpuBoid. JuddepenunpyemMocts (QyHKIUH, CBSI3b HEMPEPHIBHOCTH C

mudGepeHIPYEMOCTHIO. O6parHas byHKIUS u ee
middepennmpoanue. Tabmuma OCHOBHBIX MpaBwil H  (GOPMYI
Qg epeHIMpPOBaHUSI. [TpousBoaHbIC BBICIITMX MOPSIIKOB.

Huddepenuman ¢GyHKIMH, €ro MNpPUMEHEHHE B MPHOIMKEHHBIX
BBIYHCIICHUSIX.

[Tonpaznen 2.2. ccnenoBanue GyHKIHI.

JlocTarouHble TpPHU3HAKK MOHOTOHHOCTH (DYHKIMH. DKCTPEMYMBI
¢GbyHKIMK, HEOOXOIUMOE M JIOCTaTOYHBIE YCIOBHSA. JKOHOMHUYECKHE
MPUIOXKEeHUs. BBIMYKIOCTh KpUBOW, ToukM mneperunba. HeoOxomumoe u
JOCTAaTOYHbIC YCJI0BUA. ACHUMIITOTBI KpHBOﬁ. DKOHOMHUYECKHE
MIPUIIOKCHUS B TEOPUU (DHUPMBI.

Pa3nea 3. UnTerpanbHoe ucuuciaeHue pyHKuui o1HOM
nepeMeHHOM.

[Mogpaznen 3.1. Heonpenenenuelit HHTETpa.

Omnpenenenue nepBooOpazHoil. Teopema 0 OECKOHEYHOM MHOXKECTBE
MepBOOOpa3HBIX I JaHHOW (yHKIMHU. [loHATHE HEONpeaeIeHHOrO
uHTerpana. TaOnuma OCHOBHBIX HHTErpaioB. OCHOBHBIE CBOWCTBa
HEOMPEACIICHHOr0 HWHTerpana. VHTerpupoBaHHE METOJIAaMHU 3aMEHBI
MEepeMEeHHOM W 1Mo 4YacTsaMm. PanuoHanmpHBIE JOpOoOM H  HX
WHTETPUPOBAHNE.

ITonpaznen 3.2. OnpeneneHHblil HHTErpal.

[lonsiTHE ompeneneHHOro MHTErpasnga, OCHOBHBIE CBOMcTBa. Teopema o
cpenneM. Ilnomane  kpuBonmHelWHOW  Tpameuuu. IIpousBogHas
ONPEIEICHHOT0 HHTErpajla MO IEPEMEHHOMY BEPXHEMY IIpEeIy.
@®opmyna  Herorona-JleliOnuna.  BpluucieHue — onpeneneHHOro
MHTETpaJla METOJAMM  3aMEHbl IIEPEMEHHOW MW 10  YacTiAM.
Hecob6ctBenHble nHTerpasnsl. [Ipunoxenus onpenaeneHHOro MHTerpajia:
wionaab GUrypsl B I€KapTOBBIX KOOpAWHATaX, 00bEM Tejla BpallleHus,
JUIMHA YTH IUIOCKON KPUBOM.

Paznen 4, (I)yHKIIHP[ HECKOJBKHX ITEPEMECHHDBIX.

IMonpaznen 4.1. Omnpenenenue (QYHKIMM HECKOJBKUX IE€PEMEHHBIX.
Ob6nacTh onpenenenus u rpadpuk QyHKIUU ABYX MEpeMEHHbIX. JIMHUM
U TIOBEPXHOCTH ypoBHA. YacTHble mMpou3BoJHBbIE U AU epeHIInab.
[lonnoe mnpupaimenue u moyHbIM nuddepeHran, ero NpuMEHEHHeE.
[IpousBonHas cClOKHOW (YHKIMM, TPOU3BOJHAS HESIBHO 3aJaHHOM
GbyHKIMU. YpaBHEHHE KacaTeIbHOW IUIOCKOCTH K IOBEPXHOCTH.
[IpousBonHas mo HampaBieHuto. ['pagueHt. YacTHele NTPOU3BOJIHBIC
BBICIINX TOPSIIKOB.

[Tonpaznen 4.2. DxcTpeMyMbl PYHKIIMH JBYX NEPEMEHHBIX.

Omnpenenenue dKcTpeMyMa (YHKIUM HECKOJBKHX IEPEMEHHBIX.
YCoBHBIE OKCTpEMyMBbI; HaWOOJbIEE W HAUMEHbBIIEE 3HAYCHUS
byakumn  z = f(x,¥) B 3aMKHYTOM OTrpaHMYECHHOW 0O0JaCTH.

OKOHOMHUUYECKHE IPUITOKCHUA.

Pasnea 5. luddepennuanbabie ypaBHEHHS.

2 8
1 4
1 4
2 12
1 6
1 6
1 16
1 8
8
2 12
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[Mogpaznen 5.1. Inddepennnanbabie ypaBHEHUS IEPBOTO MOPSAKA.
[Mpumepsl 3amad, mpuBOAAMMX K AuddepeHIIHaATbHBIM YPAaBHCHHSIM.
HuddepenunanbHoe ypaBHeHHsI 1-ro mopsika: ofllee U YacTHOE
pemienne (uHTerpan), 3amada Komm, ¢opMynupoBka TEOPEMBI
CYILIECTBOBAHUSI M €JUHCTBEHHOCTH peIleHUs ypaBHeHUS y' = f(x, V).
Huddepenunanbapie ypaBHEHUS 1-TO TOpsIKa € Pa3IeNsSIOIIUMUCS
nepemeHHbIMU. JIuHeliHble nuddepeHmanbHple  ypaBHEHHS 1-TO
IIOPsIIKA ¥ ypaBHEHMs bepHyIun.

[Monpaznen 5.2. luddepennmanbabie ypaBHEHHSI BTOPOTO MOPSIKA.
Juddepenunanbuple ypaBHEHHs 2-ro mHopsiika: oOIiee M 4acTHOe
pemenne (uHTErpan), 3amada Kommwm, dopmynuposka TEOPEMBI
CYLIECTBOBaHUA U €IMHCTBEHHOCTH  pEUICHUs  ypaBHEHHUS
v'=f(x,y,v). dubdepenuunanpuple ypaBHEHHs 2-r0 IOPAIKA,
JIOIyCKatole MOHWXKeHue mnopsaka. Jlunelnsle auddepenuuanbuble
ypaBHEHHsI 2-TO MOPSAIKA: CTPYKTypa OOIIET0 peIIeHUs] OHOPOIHOTO H
HEOJJHOPOJHOI'0 YpaBHEHUH. JIuneiiHble OJTHOPOJHbIE
middepeHanbHble  YpaBHEHHUS 2-TO TOPSAAKAa C  IOCTOSHHBIMH
kodpduurenTamu.  XapakTepucTHUeckoe ypaBHeHUe. JIuHeliHble
middepeHanbHble  YpaBHEHHUS 2-TO TOPSAAKAa C  IOCTOSHHBIMH
KO3 PHULIHMEHTAMU U CTIEUaTIbHON IPaBOM YaCThIO.

Pazgea 6. Paabl.

115

[Toxgpaznen 6.1. UucnoBeie psjbl.
Cxonumocts psaa. Ilpusnaku Jlanambepa u Komm. WHTerpanbHbii
MPU3HAK CXOJUMOCTH.

5,5

ITonpaznen 6.2. ®ynkunoHanbHble psaabl. CTENECHHBIE PAIBL.
[ToToueunas, paBHOMEpPHAsI U HOPMaJIbHAsI CXOJUMOCTH, CBSI3b MEXKY
Humu. [Ipusnak Beliepmrpacca paBHOMepHOM cxoguMocTy. [Ipusnaku
Abens u lupuxine. HenpepbiBHOCTD, AU(GEepeHINPYEMOCTb U
UHTETPUPYEMOCTh CYMMBI (YHKLIMOHATIBHOTO psifa. CTENeHHbIE PSJIbL.
Teopema Komu-Anamapa. Paanyc u uHTEpBaiI CXOAMMOCTH CTETICHHOTO
psna. Teopema AbGens.

Bcero

12

10

67,5

4.3. Ilepeyenb TeM M Y4eOHO-METOAUYECKOr0 OOecrevyeHHusl I CaMOCTOATEIbHOMI

padoThI 00y4aromuxcs

O0BéM, u
Ne Tema camMOCTOATENBHON Y4eGHOo-MeToanYecKoe ¢dopma oOyueHust
n/m paboThI o0ecrnieueHue OYHas OYHO-
3a04Hast
Ioapa3nen 1.1. Muo:xxkecTBa U GyHKIHU. 2 4
1. |Ilpeamer martemaruueckoro | lllepmues B. I'. Marematnueckuii 2 4

aHaJIM3a W €ro PoJib B 3a/1a4ax
HKOHOMHYECKOTO
COZIepIKAHUSI.

aHaJgu3 [dJIEKTPOHHBIM  pecypc:
VYuebHnoe nocobue / B. I'. Illepminen
- MockBa: OOO  "Hayuno-
uznarensekuit nentp MHOPA-M",
2023 - 288 c. [DU] [OBC 3nanuym]
URL:
https://znanium.com/catalog/docum
ent?id=419610



https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=419610
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Iloapa3snen 1.2. Ilpenennbl 1 HeMPEPBLIBHOCTD. 3 4
2. | Teopembr o wHenpepsBHBIX | [llepmues B. I'. Matemarnueckuit 3 4
hyHKIHIX Ha OTpE3KE. | aHAJIM3  [AJIEKTPOHHBIN  pecypc:
HenpepbIBHOCTB VYuebnoe nocobue / B. I'. Illepmnen
AJIEMEHTAPHBIX (YHKIIUM. - MockBa: OOO  "Hayuno-
uznarenbekuit nentp MHOPA-M",
2023 - 288 c. [DU] [OBC 3nannym]
URL:
https://znanium.com/catalog/docum
ent?id=419610
Ioapa3snen 2.1. IlpousBoanas. 3 4
3. | [Ipumenenne mpousBonHoi B | llepmues B. I. Martemarnueckuit 3 4
SKOHOMHUYECKUX aHaJIu3 [dJEKTPOHHBIM  pecypc]:
MCCIICTOBAHMSIX VYuebHnoe nmocodue / B. I'. lllepmnen
IIpousBoacTBEHHBIE - Mocksa: 000 "Hayuno-
¢bynkuun. OyHKOUM cnpoca, | uznarensckuii neatp MHOPA-M",
BBIPYUKH, uznepxkek, | 2023 - 288 c. [DU] [ObC 3nanuym]|
PUOBLIH. Onactuunocts | URL:
¢byHknuu, ee dkoHOMUYeckui | https://znanium.com/catalog/docum
CMBICIL. ent?id=419610
bo6puk I'. Y. Beicias MmaremaTuka
JUIE DKOHOMHCTOB: COOPHHK 3ajad
[anexTpoHHBIH pecypc]: YueOHOe
nocobue / I'. U. Bbobpux, P. K.
I'punuesuuroc, B. 1. Martsees, b.
M. Pyneik, P. B. CarutoB, O. K.
Cwmaruna, B. [I. IlepuHes;
Poccuiickmit SKOHOMHUYECKHI
yHusepcuteT uMm. I'.B. Ilinexanosa -
Mocksa: 000 "Hayuno-
nznarensckuii nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nanunym]
URL:
https://znanium.com/catalog/docum
ent?id=400011
Ioapa3snen 2.2. UcciaenoBanune GpyHKIuii. 2 4
4 HCCHegOBaHHe AIHAMHICH [Mlepmne B. I'. Maremarnueckuit 2 4
TTOJTHOM BBIPYYKH B .
SABHCHMOCTH op | AHATH3 [PneKkTpoHHBIH  pecypc]:
A ACTHIHOCTI cnpoca. VYyebnoe nmocobue / B. I'. lllepinen
UccnenoBanue JMHAMUKH | Mocksa: = Q00 "Hayuo-
o m3narensckuii uenrp MHOPA-M",
ymcmit, AMHAMHRE | 5493 _ 288 ¢. [9H] [IBC 3nannym]
(GYHKIIUM TOJHBIX, CPEIHUX, URL:
g,iiiig’:m uoﬁiﬁéﬁz https://znanium.com/catalog/docum
. ent?id=419610
MaKCUMaJIbHON MPUOBLIH.

IMoapasnen 3.1. HeonpenesieHHbIN HHTErpaJl. 3 6
WNHuterpupoBanue Illepmues B. I'. Maremarnueckuit
TPUTOHOMETPUUYECKUX aHaNIU3  [DJIEKTPOHHBIM  pecypc]:

5. | ¢yHkumii  mpu  momoimu | YuebHoe nocobue / B. I'. Illepmnen 3 6
YHUBEPCAITbHON - MockBa: OOO  "Hayuno-

TPUTOHOMETPUYECKOMN

nznarenbekuil nentp MHOPA-M",



https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=419610
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IIOACTaHOBKHM.

2023 - 288 c. [DU] [OBC 3nannym]
URL:
https://znanium.com/catalog/docum
ent?1d=419610

bo6puk I'. Y. Beicias MmaremaTuka
JUTSE. SKOHOMHKCTOB: COOpHHK 3aaad
[anexTponHHBI pecypc]: YdeOHOE
nocobue / I'. U. bobpux, P. K.
I'punueBuutoc, B. . Martsees, b.
M. Pyasik, P. B. Caruros, O. K.
Cmarmna, B. [I. IlepuiHes;
Poccuiickmit SKOHOMHUYECKHUM
ynusepcuteT uM. I'.B. [linexanosa -
Mockaa: 000 "Hayuno-
m3natenbckuit nentp MHOPA-M",
2022 - 539 c. [DU] [DBC 3uannym]
URL:
https://znanium.com/catalog/docum
ent?id=400011

Hoapa3nen 3.2. OnpeaesieHHbIH HHTErPaJl. 2 6
[MlepmeB B. I'. Marematnueckuit
aHaJIu3 [dJIEKTPOHHBIM  pecypc:
[Tpumenenne ompenenenHoro | YaeoHoe mocooue / B. I'. Illeprines
WHTErpaa B omneHke | - MockBa: OOO  "Hayuno-
6. muddepennmanun - 10x0A0B | u3gatensckuii nentp MHOPA-M", 2 6
Hacenenus. Kpuas Jlopenca | 2023 - 288 c. [DU] [OBC 3nanuym]
u ko3ppunueHt [xunu. URL:
https://znanium.com/catalog/docum
ent?id=419610
Hoapa3nen 4.1. Onpenesienne GyHKIMU HECKOJIBbKHUX MepeMeHHBbIX. 3 8
[Mlepmnes B. I'. Maremarnuyeckuit
aHaJ M3 [dJIEKTPOHHBIM  pecypc:
VYyebHoe nocobue / B. I'. Illepmnen
[Tpumepsl ucnons3oBanus | - MockBa:  OOO  "HayuHo-
7. byHKIIUU HECKONbKUX | n3narenbckuii nuentp MHOPA-M", 3 8
MePEMEHHBIX B 9KOHOMUKE. 2023 - 288 c. [DU] [DBC 3nannym]
URL:
https://znanium.com/catalog/docum
ent?id=419610
IMoapasnen 4.2. IkcTpeMyMbl GYHKIHM IBYX NlepeMeHHBbIX. 2 8
[Mlepme B. I'. Marematnyeckuit
aHaJgu3 [dJIEKTPOHHBIM  pecypc:
VYuebHnoe nocobue / B. I'. Illepminen
- MockBa: OOO  "Hayuno-
[Ipenen ¢byHKIMK HECKONBKUX | M3naTensckuii neHtp MHOPA-M",
8. | mepeMeHHBIX. IMpenen | 2023 - 288 c. [DU] [DBC 3nannym] 2 8

(GYHKLIMHU TIO HANPaBJICHUIO.

URL.:
https://znanium.com/catalog/docum
ent?id=419610

bo6puk I'. Y. Beicias Mmarematuka
JUTsE DKOHOMHCTOB: COOpHHK 3aaad



https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=419610
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[anexTpoHHBI pecypc]: YdeOHOe
nocobue / I'. U. bobpux, P. K.
I'punuesuutoc, B. . Martsees, b.
M. Pynwik, P. B. Caruros, O. K.
Cmarmna, B. [I. IlepuiHes;
Poccuiickmit SKOHOMHUYECKHUM
ynupepcuteT uM. ['.B. Ilnexanona -
Mockaa: 000 "Hayuno-
m3narensckui nentp MHOPA-M",
2022 - 539 c. [BDU] [OBC 3nanuym]
URL.:
https://znanium.com/catalog/docum
ent?id=400011

Hoapa3snen S.1. Indpdepennuaibabie ypaBHeHHs] IEPBOT0 MOPSAIKA. 3 6
[llepmneB B. I'. MaremaTtudeckuii
Crctembr aHaJgu3 [dJIEKTPOHHBIM  pecypc:
ﬂHq)(bepeI{HHaHLHII:IIX YueOnoe nocobue / B. I'. Illepinen
e | N 000 i
9. CIICHIS  CHCTEMBI METOIOM uznarensckuii nenrp MHOPA-M", 3 6
EBeHeHM c omony 6055-_ 288 c. [9H] [IBC 3nannym]
}HIE gﬁiﬂ ?;I)I'HMBHOMY https://znanium.com/catalog/docum
ent?id=419610
Hoapa3snen 5.2. Inddepennuaibabie ypaBHeHHs] BTOPOro MOPsiAKa. 3 6
[Mlepmres B. I'. Maremarnueckuit
aHaJgu3 [dJIEKTPOHHBIM  pecypc:
JlnddepenmmanbHbie YueOnoe nmocobue / B. I'. IllepiHen
- MockBa: OOO  "HayuHo-
10. YpaBHEeHUA — N-ro  HopAka. m3narensckuii uenrp MHOPA-M", 3 6
Jinbdepennmanbrnie 2023 - 288 c. [2U] [IBC 3uanuym]
YpaBHECHHSI B SKOHOMHUKE. URL:
https://znanium.com/catalog/docum
ent?id=419610
IToapasnen 6.1. YuciioBbie psiibl. 3 9,9
[Mlepmnes B. I'. Maremarnueckuit
aHaJgu3 [dJIEKTPOHHBIM  pecypc:
VYuyebHoe nocobue / B. I'. Illepmnen
- MockBa: OOO  "Hayuno-
uznarenbekuit nentp MHOPA-M",
Teopema Pumana m moustue | 2023 - 288 c. [DU] [DBC 3nannym]
yciaoBHO cxoasamerocs psga. | URL:
[Mpousseneuue quciIoBbIX | https://znanium.com/catalog/docum
psamoB,  corjacoBaHHoe ¢ | ent?id=419610
11. 3 55
MPOU3BECHUEM yacTHeIX | boOpuk I'. U. Beiciias marematuka
CYMM. Teopema O | A7l DKOHOMHCTOB: COOpPHUK 3a1ad
MPOU3BEICHUN aOCOJIOTHO | [9MEeKTpOHHBIM pecypc]: YdeOHoe

CXOOAIIUXCA PAOOB.

nocodue / I'. U. bobpux, P. K.
I'punuesuutoc, B. 1. Martsees, b.
M. Pyasik, P. B. Caruros, O. K.
Cmarmna, B. [I. IlepuiHes;
Poccuiickmit 9KOHOMUYECKHUIM
ynusepcuteT uM. '.B. Ilnexanona -



https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=419610
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Mockaa: 000 "HayuHno-
uznarenbekuit nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nannym]
URL:
https://znanium.com/catalog/docum
ent?id=400011

Hoapasznen 6.2. ®ynkunoHagbHbIe psiabl. CTeneHHble Psi/ibl.

2,5

12.

CBoiicTBa CyMMBI CTEIIEHHOTO
psna (HEempepbIBHOCTD,
UHTETPUPYEMOCTh u
b hepeHIpyeMOoCTb).

OyHKIIUN aHATUTHYECKHE B
Touke U pang  Teiinopa.
OmnpeneneHue 3J1€MEHTapPHBIX
(GyHKUIMH CTENIEHHBIMU psijiaM.

[Mlepmne B. I'. Marematuyeckuit
aHallM3  [2JIEKTPOHHBIM  pecypc]:
VYuebnoe nocobue / B. I'. Illepmnen
- MockBa: OOO  "Hayuno-
uznarenbekuit nentp MHOPA-M",
2023 - 288 c. [BU] [OBC 3nanuym]
URL:
https://znanium.com/catalog/docum
ent?id=419610

bo6puk I'. Y. Beicias MmaremaTuka
JUTSE SKOHOMHKCTOB: COOpHHK 3aaad
[anexTpoHHBIH pecypc]: YueOHOe
nocobue / I'. U. Bbobpux, P. K.
I'punnesuutoc, B. 1. Margees, b.
M. Pynsik, P. B. Caruros, O. K.
Cmarmna, B. [I. IlepuHes;
Poccuniickuit SKOHOMUYECKU I
yHusepcuteT um. I'.B. Iliexanosa -
Mocksa: 000 "Hayuno-
nznarensekuii nentp MHOPA-M",
2022 - 539 c. [BDU] [DBC 3nannym]
URL:
https://znanium.com/catalog/docum
ent?id=400011

2,5

Bcero

31,5

67,5

5. (I)OHI[ OLCHOYHBIX CPEACTB 1JIfl IPOBCACHUA IIpOMG)KyTO‘-IHOﬁ aTrecranmmn

5.1. dransl popMUpPOBaAHKMS KOMIIETEHIM A

HNuauxkarop
Ioapa3aen (MCUMIIAHBI Komnerenuus JOCTHKEHHUS
KOMIIeTeHIINH
IMoapasmen 1.1. MHOKeCTBA ¥ (DYHKITUH. 32
Onepanuun  Hajg MHOXecTBaMU. (OCHOBHBIE YHUCIIOBBIE
MHO)kecTBa. DyHKIMHU ONHOW  TepeMeHHOW. OCHOBHBIE YK-1 y2
aneMeHTapHble  GyHKIuH, wux rpaduku. CroxHas m
GbyHKIHS.
32
[Tonpaznen 1.2. Ilpenesnbl 1 HENPEPHIBHOCTD.
ITocnenoBaTeabHOCTH, npeaen YHUCI0BOM
nocaeaoBaTebHOCTH. TeopeMbl o mpeaenax. [lpusHaku YK-1 V2
CyllecTBoBaHus  mpenenosB.  Ilepeelii  u BTOpOU
3aMeyaTeNbHbld  mpeaenbl.  beckoHedHO — manble U
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OECKOHEYHO OOJIbIINE BEJIUYUHBI, CBA3b MEXIY HHUMH.
CpaBHeHue OECKOHEYHO MAaIbIX BENUYHMH. PackpeiThe
Heonpenenennocteii. HenpepbiBHOCTh (yHkmuil. Toukn
paspbiBa. Knaccudukanus Touek paspoisa.

H2

[Tonpaznen 2.1. IIpousBoanas.

[TpousBoaHas: oIpeiesIeHue, MEXaHHYECKUN u
F€OMETPUYECKUIM CMBICII. YPaBHEHHME KacaTeabHOM K
kpuBoid.  uddepenuupyemocts  GyHKIMHA,  CBA3D
HernpepblBHOCTH ¢ nuddeperiupyeMoctbio. OOpaTHas
¢bynkuusa u ee quddepenuuporanue. Tabnua OCHOBHBIX
npaBuil U dopmyn auddepenuupoBanus. [IpousBoaHbIe
BbICIIMX TOpsAKoB. [uddepennman QyHKIHHM, ero
MIPUMEHEHHE B MTPUOIMKEHHBIX BHIYUCICHUSX.

VK-1

32

y2

H2

[Tonpaznen 2.2. MccnenoBanue QyHKITHH.

JloctaTouHble  MPU3HAKKA  MOHOTOHHOCTH  (DYHKIIHH.
OKCTpeMyMbl (QYHKIHH, HEOOXOAMMOE H JOCTAaTOYHBIC
yCIOBUSl. OKOHOMHMYECKHE MPUIIOKEHHUA. BhIMyKiIocTh
KpUBOM, Touku mneperunda. Heo6xoaumoe m nocraToyHbIe
YCIIOBHSI. AcUMIOTOTBI  KPHUBOM. DKOHOMHUYECKHE
MIPHJIOKCHUS B TCOPUHU (DUPMEI.

YK-1

32

V2

H2

[Tonpasnen 3.1. HeonpeneneHHbli HHTETpal.

Ompenenenue mnepBoodOpa3Hoil. Teopema 0 OECKOHEUHOM
MHOJKECTBE IEpPBOOOpPA3HBIX I JaHHOW (PYHKIIHMH.
[TonsTe  HEONpemeJIeHHOTO  WHTerpanga.  Tabnwma
OCHOBHBIX HUHTETPAJIOB. OCHOBHEIC CBOMCTBA
HEOIPEIeIEHHOTO WHTEeTrpaa. WNuTerpupoBanue
METOJlaMH  3aMEeHbl TMEPEeMEHHOH © 1O  YacTsIM.
PanmonasibHbBIC TPOOYM M UX HHTETPUPOBAHHE.

YK-1

32

y2

H2

ITonpaznen 3.2. OnpeneneHHbll HHTErpal.

[TonsiTHE ONpEeAeIEeHHOr0 NHTETpaia, OCHOBHBIE CBOKMCTBA.
Teopema o0 cpemneM. Ilnomans  KpUBOJNMHEHHOU
Tpaneuuu. lIpon3BomHas OmpeneneHHOro MHTerpana Io
IepeMeHHOMYy BepxHemy mnpeneny. Popmyna Herotona-
Jleitbnuna. BeiuncneHue ONpeneNeHHOro HHTerpaia
METOAAaMH  3aMEHbl IEPEMEHHOM U 10  YacCTsAM.
HecoOcTBenHbIe WHTETPAJIBI. [Ipunoxenus
OINpENIeJICHHOr0 ~ MHTerpana:  Iuomanb  (GuUrypsl B
JIEKapTOBbIX KOOpJAUHATAaX, 00bEM Teja BpalleHUs, JTHHA
JyTU IIJIOCKOM KPUBOM.

YK-1

32

v2

H2

[Mogpaznen 4.1. OmnpeneneHue GYHKIUM HECKOIBKHUX
MEPEMEHHBIX.

Ob6nacte ompeneneHus U rpapuk (QyHKUMH  JOBYX
nepeMeHHbIX. JIuHUM U TOBEepXHOCTU ypoBHs. YacTHbIe
npou3BoaHbIe U Auddepennnansl. [lomHoe mpupamieHue u
MoJIHBIN auddepennnan, ero npumeHeHue. [IpousBogHas
CIIOXKHOW (PYHKIIMH, TIPOM3BOJHAS HESIBHO 3aJlaHHOU
byHKIIMU.  YpaBHEHHE KacaTelbHOM  IUIOCKOCTH K
noBepxHocTu. [Ipon3BoaHas Mo HampaBiaeHUIO. [’ pagueHt.
YacTHbie TPOU3BOHBIE BHICIIUX MOPSIKOB.

YK-1

32

y2

H2

[Mogpaznen  4.2.  Dxcrpemymbl  QYHKIMH — ABYX
IIEPEMEHHBIX.

YK-1

32
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Omnpenenenue  dKcTpeMyMa  (YHKIMH — HECKOJBKHX
MEPEMEHHBIX. Y CJIOBHBIE JKCTPEMYMBI; HauOoJblIee |
HauMeHbllee  3HaueHus Gyskmmu  z = f(x,y) B
3aMKHYTOW OTrpaHWYCHHOH o001acTh. DKOHOMHYECKUE
IPUIIOKEHHUS.

y2

H2

[Moapaznen 5.1. Auddepennnanbapie ypaBHEHUS IEPBOTO
HopsiKa.

[Ipumepsr 3amay, npuBomAlMX K auddepeHInaTbHbIM
ypaBHeHusM. Juddepenunansnoe  ypaBHeHus 1-ro
nmopsiika: o0IIee W 4YacTHOE peIleHue (MHTerpai), 3aaaqa
Komm, ¢opmynupoBka  TEOpEeMBbI CYIIECTBOBAHUS U
€MHCTBEHHOCTH pemlieHus ypaBHeHus y'= f(x,v).
Huddepenunansaple  ypaBHeHHs 1-To  mopsgka ¢
pasaensIoIUMUCS MePEeMEHHBIMH. Jluneitnbie
muddepeHaIbHbple  ypaBHEHUsT 1-ro  mopsaka U
ypaBHeHus bepuymiu.

YK-1

32

v2

H2

[Monpaznen 5.2. luddepennumanbupie ypaBHEHHSI BTOPOTO
MOpsJIKA.

Juddepennnansabie ypaBHEHHUS 2-TO MOpsiiKa: ooiee u
yacTHoe  pewmieHue  (uHTerpan), 3agava  Komw,
dbopMynupoBKa TEOpEMBbl  CYIIECTBOBAHHS  H
€IMHCTBEHHOCTH peuleHust ypaBHeHus Vv = f(x, v, v').

HuddepeHunanbuple  ypaBHEHUs — 2-To  MOPSJIKA,
JOMyCKAaloIuUe  NOHMW)XXEHWE  nopsaka.  JIuHenHsle
muddepeHManbHbIe YpaBHEHUS 2-T0 MOPSIJIKA: CTPYKTypa
o0Ilero pemieHuss OJHOPOJHOIO U HEOAHOPOJHOTO
ypaBHeHMH. JIuHeliHble o JHOpOAHbIE TU(PepeHInaTbHbIE
YpaBHEHHUS 2-ro nopsijKa C MTOCTOSIHHBIMU
kodpunrenTamu.  XapakTEepUCTHUUYECKOE  ypaBHEHHE.
Jluneiinble nudQepeHuanbHbe ypaBHEHUS 2-TO MOpsIKa
C TIOCTOSHHBIMH KO3(pQUIMEHTaMH U  CHeLUAIbHOM
IIPaBOM YaCTHIO.

YK-1

32

y2

H2

[Tonpaznen 6.1. Uucnossie psabl.
Cxomumocts psanpa. Ilpusnaku [lamambepa u Komm.
WHTerpaibHbIi MPU3HAK CXOTUMOCTH.

YK-1

32

y2

H2

ITompaznen 6.2. @yHKuMOHaNbHBIE psAAbl. CTENeHHBIE
PAOBL

[loToyeunasi, paBHOMEpHasi U HOpPMajbHasi CXOAMMOCTH,
cBaA3p  Mexay  Humu.  IIpusHak  Benepurpacca
paBHOMepHOM cxoaumoctu. [Ipusnaku Abens u upuxie.
HenpepriBHOCTS, g depeHIpyeMoCcTh u
UHTErpUPYEMOCTh  CyMMbl  (YHKIIMOHAJIBHOTO  psija.
Crenennsle psagsl. Teopema Komm-Apnamapa. Paguyc u
WHTEPBaJ CXOIUMOCTH CTETICHHOTO psina. Teopema AGerns.

YK-1

32

y2

H2

5.2.1. lIkaansl oeHUBAHUSA JOCTHKEHUS KOMIIETEHIINIA

Bun onenkn OueHkn

AxagemMudeckas

OAJUIbHOM ILIKAJIE

OLlIEHKa 1o 4-X HEYJIOBJIETBOPUTENIHHO | Y IOBICTBOPUTEIHHO

XOPOIIO

O1nuyHo
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5.2.2. Kputepuu olleHUBAHUSA JOCTHKEHUSI KOMIIETEeH Ui

KpnTepml OICHKH HA 3K3aMCHC

OueHka, ypoBeHb
JOCTHKEHUSI
KOMIIETCHIUH

Onucanue KpuTepUeB

OTIUYHO, BBICOKHM

OOyuaromuiicss  MoKa3aJl  IOJHBIE W TIOyOOKHE  3HAHUS
IPOrPaMMHOT0 MaTepHaja, JOTUYHO U apryMEHTHPOBAHO OTBETHII
Ha BCE BOIPOCH SK3aMCHAIMOHHOTO OwWiera, a TaKkKe Ha
JOIIOJTHUTETIbHBIE BOINPOCH], CIIOCOOCH CaMOCTOSATENBHO pEIIaTh
CJIOKHBIC 3a4a491 JUCHUITIINHBI

Xopo11o, MpOABUHYTHIN

OOyyaromuiics TBEpIO 3HAET MPOTPaAMMHBIA MaTepHal, rPaMOTHO
€ro M3JIaraeT, He JAOMYCKAET CYIIECTBEHHBIX HETOUHOCTEH B OTBETE,
JOCTaTOYHO TIOJTHO OTBETHJI Ha BOIMPOCHI HK3aMEHALIMOHHOTO
Ounera W JONMOJHHUTEIBHBIE BOMPOCH], CIIOCOOCH CaMOCTOSTEIHHO
peliaTh CTaHAapTHBIE 3a7a4d JUCIUILTUHBI

Y 10BIIETBOPUTEIIBHO,
MOPOTOBBIA

OOyuvaromuiics IOKa3ajd 3HAHUE TOJBKO OCHOB IPOTrPAMMHOIO
Marepuana, YCBOWJI €ro IMOBEPXHOCTHO, HO HE JIOMyCKal IpyObIX
OIIMOOK WM HETOYHOCTeH, TpeOyeT HaBOJALIMX BOIPOCOB MJIs
NPaBWIBHOTO OTBETA, HE OTBETWJI Ha JONOJIHUTEIbHBIE BOIPOCHI,
criocoben peiaTth CTAaHAAPTHBLIC 3aJa4X AUCHHUILJIMHBI C IMTOMOIIBIO
penoaBaTens

Hey,I[OBJ'IeTBOpI/ITeJ'IBHO,
KOMIICTCHIIMS HE OCBOCHA

OOyuaromuiicss HE 3HAeT OCHOB NIPOrPaMMHOrO MaTepuana,
JIOMyCKaeT TpyObie OIIMOKKM B OTBETE, HE CIIOCOOCH pelIaTh
CTaHAApTHBIC 3a1a4u JUCHUIIIINHBI Jaxe C IIOMOIIIBIO
npenojaBaTens

KpnTepml OICHKH TECTOB

Onenka, ypoBeHb
TOCTHIKEHUS
KOMIETEeHIIUMN

Onucanue KpUTEpHUEB

OTnuyHO, BHICOKHI

ConepxaHne MpaBUIIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopoio, MpoABUHYTHIN

CopepxaHue MpaBUIIbHBIX OTBETOB B TeCTe HE MeHee 75%

Y 10BIIETBOPUTENBHO,
MTOPOTOBBIN

CopepxaHue MpaBUIIbHBIX OTBETOB B TecTe HE MeHee 50%

HeynoBnerBopurenbHo,
KOMIIETEHIIMS HE OCBOEHA

CopepxaHue paBUIIbHBIX OTBETOB B TecTe MeHee 50%

Kpurepun oieHKH YCTHOrO onpoca

OneHka, ypoBeHb
IOCTHIKEHUSI
KOMIIETEHIINH

Omnucanue KpUTEpUEB

3auTeHO, BEICOKHIA

OOyuaromnuiics JEMOHCTPUPYET YBEPEHHOE 3HaHUE MarepHaa,
YETKO BBIpaXKaeT CBOIO TOYY 3pEHHs [0 paccMaTpUBAEMOMY
BOIIPOCY, IPUBOJSl COOTBETCTBYIOIME PUMEPHI

3a4TeHO, NPOJABUHYTHINA

OOyuaromnuiics 1eMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepualia, HO
JIOTIYCKaeT OTAeNIbHbIE MOTPEIIHOCTH B OTBETE

3a4TeHO0, MOPOTOBBIN

OOyuaromuiicsi JEeMOHCTPUPYET CYIICCTBEHHBIE
SHAHUAX MaTcpuaia, J0IMyCcKacT OH_II/IGKI/I B OTBETax

npoOesl B

He 3auteno,
KOMIICTCHIIUS HE OCBOCHA

OO0yuaromuiicsi TeMOHCTPUPYET HE3HAHWE MaTepualia, JOIMYCKaeT
rpyOsbie oOKH B OTBETaxX
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Kputepun oneHkn peuienus 3agaq

OneHka, ypoBeHb
JTOCTHOKEHUS Onucanue KpUTEpPUEB
KOMIIETEHIIUHA

OOyyaromuiics yBepeHHO 3HAET METOJUKY U aJTOPUTM PELICHHUS

3a4TeHO, BEICOKHI
3a/1a4d, HEe J0MyCKaeT OMIMOOK IIPH €€ BHIOJTHCHUU.

OOyuaronuiicss B 1IEJIOM 3HA€T METOAMKY M aJITOPUTM pPEUICHHUS

3auTeHo, NPOABUHYTHIN
3a7a4yM, He JOIyCKaeT rpyObIX OIIMOOK IPH €€ BHIITOJHEHUH.

OOyyaromuiics B 1I€JIOM 3HAET METOAMKY M alTOPUTM PEHICHUS
3auTeHo, IOPOTOBBIH 3aauu, JOMYCKaeT OMIMOOK MpPHU €€ BBIMOJIHEHUH, HO CIOCOOCH
WCIPABUTh UX MPU NOMOIIU MPernogaBaTes.

OOyuaromuiics HE 3Ha€T METOAMKY U aJTOPUTM PELICHUS 33JauH,
JOIyCKaeT rpyOble OUIMOKM TPH €€ BBINOJHEHWH, HE CIOCOOCH
WCIPABUTh WX MPH MTOMOIIHU MPENOIaBaATEINs.

He 3auteno,
KOMIIETEHIIMS HE OCBOEHA

5.3. MaTepuaJjbl 1151 OeHKH J0CTHKEHUS] KOMIIeTeHIIU
5.3.1.1. Bonipochl K 3K3aMeHy

No Conepxanue Komnerenmus | UJIK
1. | Bo3pacranue u yObIBaHHE (YHKLIUU. 32
YK-1
Y2
2. | MuHuMyM U MakcuMyM QYyHKUMH (HeoOXoaumoe H 32
JIOCTAaTOYHBIC YCIOBHS CYIIECTBOBAHUS IKCTPEMYMA). YK-1 y2
3. | BeImykiocTh 1 BOTHYTOCTh KpHBOH. Touku mepernoa. 32
YK-1
Y2
4. | O6uwmit 1uaH uccreoBaHUS  (QYHKIMH ¢ LEJIbIO 32
YK-1
MOCTpOeHus rpaduka. y2
5. | IlepBooGpa3Hasi, ompejaereHue, TeOpeMa O CTPYKType VK-1 32
epBOOOPa3HBIX.
6. | CBoiictBa  HeompeAeleHHbIX  HHTerpaioB. Tabmuna VK-1 32
OCHOBHBIX HHTETPAJIOB.
7. | HTerpupoBaHre METOJOM 3aMEHbl IE€PEMEHHON WM 32
Croco0OM MOJCTAHOBKHU. YK-1 y2
8. | UHTerpupoBaHue MO YacTsM B HEONPEJEICHHOM 32
YK-1
UHTETpaJIe. y2
9. | UnurerpupoBanue (QyHKIUIH, coaepkaliuX KBaJpaTHBIHI 32
TPEX4ICH BHA: fidx VK-1
" axZ4bxte V2
10. | MHTerprpoBaHre NpaBUIIbHBIX PAllMOHATBHBIX IPOOEH. 32
YK-1 )
11. | Pa3noxkeHue panuMoOHaJIBHOM JpoOM Ha MpocTeHIne. 32
Merton HeorpeieIeHHBIX KO3 (QUITMEHTOB. VK-1 V2
12. | MHTETpaIBl OT UPPAMOHATBHBIX ()YHKITHIA. 32
YK-1
Y2
13. | UuTerpupoBanue HEKOTOPBIX KJIACCOB 32
. YK-1
TPUTOHOMETPUICCKUX (DYHKITHAMN. v2
14. | Onpenenenubiii  wHTerpan. HmwkHsiss u  BepxHss VK-1 32
UHTErPAJIHBIE CYMMBI, UX CBOMCTBA. y2
15. | OnpeneneHne U reOMETPUYECKUI CMBICT ONPEAEIEHHOTO 32
WHTETrpaa. VYK-1
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16. | CpoticTBa ompeneneHHOro nHTErpana, popmyna Herotona- VK-1 32
JleitOuuna.
17. | [IpunokeHuss ONpPENEICHHOIO HWHTEerpana (BbIYHUCICHHE 32
TUIOINAAH, PA0OThI, 00HEMOB TEJ BPAILICHHS). YK-1 V2
18. | 3ameHa miepeMEHHOW B  OMNPEICICHHOM HWHTErpae. 32
HHuTterpupoBanue no 4acTsM B OIIPEIEICHHOM UHTETpase. VK-1 y2
19. | HecoOGcTBeHHBIC MHTETpasIbl. TeopeMbl 0 HECOOCTBEHHBIX 32
MHTETpasIax. VK- V2
20. | Ilonstne nmuddepeHManbLHOTO YpaBHEHUS, OCHOBHBIC
ONPEACIICHUS. YK-1 32
21. | Teopema CyIIECTBOBAaHUS M €IUHCTBEHHOCTH peEIICHUS VK-1 32
. ypaBHeHHA. 1-To mopsaka. 3agaya Komm.
22. | IuddepeHunansHple ypaBHEHHS TMEPBOrO MOpsAKa C VK-1 32
Ppa3aENSAOIMMMUCS IEPEMEHHBIMH. V2
23. | Omnopomuble  auddepeHnnanbHble  ypaBHEHUs  1-T0 32
YK-1
nopsiIKa. v2
24. | Jluneitnble nuddepeHnuanbabie ypaBHeHusl 1-To mopsaka. 32
YK-1 %)
25. | duddepenunansubpie ypaBHEHUs 2-TO MOPsIKa, OCHOBHBIE 32
nousTus. 3anada Komm. YK-1 y2
26. | Uarterpupyemsbie Tuibl auddepeHnnanbHbIX ypaBHeHHN 2- 32
ro MopsiiKa. YK-1 v2
27. | luddepennumanpaple  ypaBHEHHs  2-TO  TOpsSJKa C 32
YK-1
MOCTOSIHHBIMU KO3 (QULIMEHTaMU. V2
28. | XapakTepuCTHYECKOE ypaBHEHHE. 32
YK-1
Vv2
29. | HeonHoponubele auddepeHnnanbHble  ypaBHEHHsS  2-TO 32
NOpsI/IKa € TMOCTOSTHHBIME Kod(dunmentamu. Haxoxnenne
YaCTHOT'O PEUIeHUs Ui Pa3IMYHbIX CTaHJAPTHBIX MPaBbIX YK-1 y2
yacTen.
30. | IlonsTHe QyHKIIMM HECKOJIBKMX NEpEMEHHBIX, €€ 00JacTu VK-1 32
omnpeneneHus, rpaduka.
31. | YacTHble IIPOU3BOIHBIE ¢byHKIMK HECKOJIBKUX 32
NEPEMEHHBIX. YK-1 y2
32. | OkcTpeMyM (QYHKIMU ABYX HE3aBUCHMBIX NEPEMEHHBIX. 32
YK-1 V2
33. | UucnoBble psijibl, OCHOBHBIE OIPECIICHHS. 32
YK-1 Vv2
34. |llpu3Haku CpaBHEHHMS PSJOB C  TOJOXKHUTEIbHBIMU 32
yieHaMu, npu3Haku JlanamGepa u Komm. YK-1 V2
35. | Paznoxkenue aneMeHTapHBIX QyHKINN B psii MakiopeHa. 32
YK-1 )
36. | Cremennsbie psasl. Psaasl Teimopa u MakiiopeHa. VK-1 32
y2
37. | PasnoxxeHue snmeMeHTapHbIX QyHKIHMH B psijg MakiopeHa. YK-1 32
y2
38. | MHTerpupoBaHue C OMOIIIBIO CTENICHHBIX PSIOB. VYK-1 32
Y2
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Ne Coneprkanue Kommerenius NJIK
Haiitn HeonpeneneHHBIN HHTETPall f s Ches dx
1. P P x VK-1 H2
2. | Haiitu neonpeienenublil uuTerpan [ xe % dx YK-1 H2
3. | Haiitu neonpesienennpiii uuterpan [ x? n x dx VK-1 H2
4. | Haiitu neonpesieneHublil uuterpai | cos? x dx YK-1 H2
o o 3 2% 4y -3
5. | Haiitu neonpenenenupiii uuterpan [ s dx VK-1 H2
. 2 dx
6. | Bpruuciuth onpeneneHHbI HHTErpa f_l — VK-1 H2
N
Bprunciuts ONPEACIICHHBIN HHTETpa
2 -
7. j;ffe cos x In( sin x)dx YK-1 H2
Haiitu IJI0Maab KPUBOJIMHEUHOM Tparneuu,
8. orpaHI/IquHOI‘/'I JaHHbIMU JIMHUSIMUA VK-1 H2
x=1 x=4;, xy=4
o +wo dx
0. BreraucianTts HecOOCTBEHHBIH HHTErpa fl T VK-1 H2
N
10. | BeruucnuTh HECOOCTBEHHBINH HHTET Pl fz = YK-1 H2
' Ao Vaer -
Haiitn obrmiee perieHue (oOmmit WHTETPa)
11. | nuddepeHnnanTLHOro YpaBHEHUSA VYK-1 H2
x(y—1)dx —(x+1)ydy =0
12. | Haitu o01ee penieHue (oOmmit WHTETpa)
r — YK'l H2
TuQdepeHIMaIbHOro ypaBHeHus y' — xy = x
13. | Haitu oO1ee perieHne (oOrmmit MHTErpan)
" ¥ _ YK'l H2
TuddepeHanbHoro ypaBenus y"' — y' — 2y = 0
14. | HaliTu dyacTHOe pelieHue, YIOBIETBOPSIOIIECE JaHHBIM
' — s _ H2
HaYaIbHBIM ycloBusIMy' — y = xy=, v(0) =0 VK-1
15. | HaliTu yacTHOe pelleHue, YIOBJIETBOPSIONIEE JIaHHBIM
HaYaJIbHBIM YCIIOBUSM v'+ 4y = sinx, VK-1 H2
y(©0) =0 y'(0) =1
16. | Peumtsb cucremy nuddepeHIaabHbIX ypaBHeHUN
{x' =x + 2y YK-1 H2
}r' = 2x — v
17. | o Kaxmoro psiga BBIIKHCATh TEpPBBIE S5  UJICHOB
pasnoxkerus. Haittu mpenen o0miero wieHa psaaa a,,. VK-1 H2
- n+l |
n=1lan+1’
18. | UccnenoBaTh psii Ha CXOAUMOCTH, TMPUMEHSIS MPU3HAKH
CpaBHEHMs. YKa3aTb OOIIMH YjeH psAga, ¢ KOTOPBIM
CpaBHHUBAETCS JaHHBIN PSII. )
o TA5 YK-1 H2
anl nz_zl
19. | UccnenoBaTh psapl HA CXOAUMOCTH, MPUMEHSS MMPU3HAKU
YK-1 H2

Hanambepa u Komu.
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oo 2T
Zn:lﬁ;

20.

UccnepoBath  psAnbl  HAa  CXOJAMMOCTh,  MPUMEHSS
WHTETPAJIbHBIN MPU3HAK.

w 1
=2y inn’

VYK-1

H2

21.

HccnenoBarh psiibl Ha cXOAUMOCTh. B ciiydae ecnu psin
CXOJIUTCS, TI0Ka3aTh, SBIAETCS JIM 3Ta CXOAUMOCTD
YCJIOBHOW MJTM aOCOJTFOTHOM.

+1

VYK-1

H2

22.

Haiitu 061acTh CXOIMMOCTH PsJa.
w» X,
n=1 1

YK-1

H2

23.

HOJ_H)?)y;ICI) COOTBeTCTByIOHII/IMI/I pﬂI[aMI/I, BBIYUCIINTH
3HAYEHUs YKa3aHHBIX QYHKIMIA.
sin 19 ¢ Tounocthio 0.0001

YK-1

H2

24,

BeraucnuTe onpepeneHHbIl MHTErpan € TOYHOCTBIO [0
0.001, pa3moXuB MOIBIHTETPATBHYIO (YHKLIHUIO B P H
3aTeM IPOUHTETPUPOBAB €0 MOWICHHO.

1 x?
[~ cos=dx.
0 2

YK-1

H2

5.3.1.3. Bonpochl K 3a4eTy ¢ OLeHKOM

«He npexycmMoTpeHbI»

5.3.1.4. Bonpocsl Kk 3a4eTy

«He mpenycmMoTpeHs»

5.3.1.5. Ilepedyenb TeM KypCOBBIX IPOEKTOB (padoT)
«He npexycMOTpeHBI»

5.3.1.6. Bonipockl K 3a1MTe KypcOBOro npoexra (padorbi)
«He npexycmoTpeHb»
5.3.2. OneHo4YHbIe MaTEPHAJIbl TEKYLIEr0 KOHTPOJIS

5.3.2.1. Bonpocsl TecTOB

Conepxanue

Kommerenrms

UJIK

Yucino 2,1 npuHaAIeKUT MHOXKECTBY. ..
MNB={bb€EZ —-2<b<3}
(NA=1{ala €N, 1=a< 10}
MNC={clceER, -3 <c=26}
(D ={d|d €Q, d< 2}.

YK-1

32

3HaveHue mojaHoro auddepeHmana GyHKIud Z = y/x TpHa X=2;

y=1; dx=0,1; dy=0,2 paBHo...
0,5;

0,05;

0,75;

0,075.

VYK-1

v2
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3. | HauGonbluee 1 HaMMEHbIICE 3HAYCHHE byHKIHIN z=1+1x2 + rlyz
Ha Kpyre pajnycoM | ¢ eHTpOM B Havaie KOOPAWHAT PaBHBI. ..
4; 4/3; YK-1 y2
3; 3/4;
2; 413,
1;2.
4 [IpousBoHas Z—zm ypaBuenus x% + y? — 4x + 6y paBHa...
(x-2)/(y+1);
AL YKL V2
4xy;
5x-y.
5. | ®ynxmus y = x* — 2x% + 5 na unrepsane (-1, 1): 32
UMEET MaKCUMYM YK-1
UMEET MUHHMYM Y2
6. | Oyukius y = x4 — 2X2 + 5 na unrepsaie (-2, 0): VK-1 32
UMeeT MUHHMYM
MMEET MAKCUMYM V2
7. | Juddepenmanbaoe ypapaenue (Sin X + cos t) dt + t cos x dx=10
SIBIISICTCSL:
ypaBHEHUEM C MOJIHBIM AU epeHnaiom YK-1 Vy2
YpaBHEHHEM C pa3AeisaiomuMu KodhduimenTramu
ypaBHEHHE BTOPOT'O TOPSIJIKA
8. | ®ynkuusa y = x* — 2x*+ 5 na unreppaie (0, -2] 32
MMEET MUHUMYM YK-1
UMEET MAaKCUMYM y2
9. | O6nacteio onpexaesnenus Gynkuuu z = In (Xy) sBnsercs
MHOXECTBO:
{ (x,y): xy >0} [
(0;1)
10. | [lepemeHnHas BenMuMHA Y €CTh (PYHKIIUS TIEPEMEHHOMN BEITHMUNHBI
X, €CIIH ... VK-1 ey
- K&XIOMY 3HAYEHUIO X TI0 HEKOTOPOMY IIPABHITY MTOCTABJICHO B
COOTBETCTBHUE €JMHCTBEHHOE 3HAUEHHUE Y
11. | N-if yacTuuHOM cyMMOH psiia Ha3bIBAETCS: VK-1 30
-CyMMa MePBbIX N YWICHOB psijia
12. | duddepennuansroe ypaBuenue (1+ t) tg x dt — xtdx =0
SABJISIETCSI: YK-1 32
- YpaBHEHHEM C pa3/IeIIIOIIMMUCS TTePEeMEHHBIMU
13. | O6nacTs onpeneneHus GyHKIUU y = 2-X €CTb:
YK-1 32
- BCSl YMCJIOBAs OCh, T.€. HHTEPBAI (-00;+00)
14. | Ecnu { an } — GecKkOHEYHO Majiasi OCIIe0BaTeIbHOCTD U
{an }*{an } mocmemoBaTeNHLHOCTH YK-1 32
0OECKOHEUHO MaJas
15. | HeoGxoaumoe ycloBre CXOAUMOCTH Psiia COCTOUT B TOM, UTO ... VK-1 ey
-ripeiest 00MIeTo YieHa psijia paBeH HYIIO
16. | @yuknwus f (x) Ha3pIBaE€TCS YETHOM, €CIH ...
- YK-1 32
- T (- x) = f (x) npu Bcex X U3 001acTH onpeaeacHust QyHKIHH
17. | Y= cos (3x - 4). Torna npou3BoHas y’ paBHa: VK-1 v
- 3sin (3x - 4)
18. | Bo Bcex Toukax Hekoroporo uHTepBaia f' (x) > 0. Toraa f (x) Ha YK-1 32
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OTOM HHTECpPBAJIC
- BO3PAacTacT

19. | Ha wuntepBane [a, b] HenpepwiBHas ¢yHkinus f (x) umeer
€MHCTBCHHYIO TOYKY Makcumyma ¢, a < ¢ < b, U He uUMeeT
JIpYrux Touek 3KkcTpemyMma. Ee HanMeHblllee 3HaUeHUE Ha [a, b] YK-1 32
Oyner:
- 6o f (a), mu6o f (b)

20. | CrammonapusiMu Toukamu Gynknuu f(x, y) = x° + In3y -3xIn y
SBIISIIOTCS: YK-1 y2
O Du(lse)

21. | Ecim { an } — OeckOHEUHO Maiast IOC/Ie0BaTeIbHOCTD U
{bn} OeckoHeuHo Mayias TOCJIEIOBATEILHOCT  {an*Dbn } VK-1 )
MOCIe0BATEIHLHOCTh
- OECKOHEUHO MaJjas

22. | IlocnenoBareabHOCTh MOKET UMETh VK-1 3
- TOJIbKO OJIMH TPeAes

23. | Y =sin x. Torma npousBoHas y>(X) paBHa: VK-1 V2
- COS X

24. | O6nactp 3HaueHni GpyHKuK y = f (X) ecTb: VK-1 30
- MHO>KECTBO BCEX 3HAUCHUH, IPUHUMACMbBIX BEIMYMHON Y

25. HOCHGI{OBaTeHLHOCEB ,mpu 1/2 g 1/2 < 1 sBnsercs: VK-1 v
- OECKOHEUHO MaJoi

26. | JIudpdepenmuansaoe ypasaenne (tx2 + sin t) dt + (t2 X + cosx)
dx= 0 sBiseTcs: YK-1 32
- YpaBHEHUEM C MOJIHBIM AUPPepeHnanom

27. | Ilonnoe npupamienue pyukuuu z = f (X, y) B Touke Po (X0, y0)
paBHO: YK-1 32
- f (%o + DX, Yo + Dy) — f (xo, Yo)

28. | Yactusle npupanienns ¢pynkuuu z = f (X, y) B Touke Po paBHbI:
- Dxz = f (o + DX, yo) — f (Xo, Yo0), VK-1 32
-Dyz = f (Xo, yot+ Dy) — f (Xo, yO)15

29. ?{Sl—n c;)s x. Torma nmpousBonHas y (X) paBHa: VK-1 v

30. | Bo Bcex Toukax HekoToporo uHTepBaia f' (x) < 0. Toraa f (x) Ha
ATOM MHTEpBaye YK-1 32
- HE BO3pacTaeT

31. | O6nactp 3HAYEHUN ¢byHKIMK y = x| €CTh: VK-1 ey
- uarepsa (0, +oo)

32. | Mexay TOYKaMH Ha YHCIOBOM OCH M JCWCTBUTEIbHBIMHU
YHACIaMHA YCTaHOBIICHO COOTBETCTBHUE YK-1 32
- B3aMMHO OJIHO3HAYHOE

33. | Beipaxenue dz = (y + 2x + 3y?) dx + (x + 6xy) dy sBnsercs:

YK-1 32

- NOJHBIM U depeHmanTom

34. | IlpousBomHOU GyHKINHU y =X* Oymer: VK-1 v
-xX*(Inx +1)

35. | Jludbdepenmuansroe ypasuenne xt dx + (x> + 3) cos t dt = 0
ABJSAETCA: VYK-1 32
- YpaBHEHUEM C pa3JIesIOUMMUCS epEMEHHBIMU

36. | Ha untepBane [a, b] HenpepriBHass ¢ynkuus f (X) Bo3pacraer.
Torma ee HanOoJIbIIIEE 3HAYECHUE Oyner: VK-1 32

-f(b)
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37. | YucnmoBass och — 93TO TpsAMas, Ha  KOTOpPOH
- BBIOpPAaHO HayajJO OTCYUETa, YCTAHOBIICHBI HAIPABICHHE H YK-1 32
€IMHUIIA U3MEPEHUS JUTHHBI
38. | ®yakmuss f  (X) Ha3pIBaeTCA ~ HEUETHOW,  €CIH
_ YK-1 32
- f (- X) =— f (x) mpu Bcex X u3 00sacTu onpeaeneHus GyHKINU
39. _ YR
[TpousBoHas GyHKIHH f (x) =7 cos(vx-9) paBHa YK-1 y2
40. > Ox +5
J(x) YK-1 y2
ITpoussoaHas QYHKIMU x 10 papna
41. of |
P =15 e
UYactHo#t npousBomHOM €X' s GpyHKIMK f 15In (x +) )
SIBJISIETCS YK-1 v2
30x 15 30v 1
a x+17 6. X+ 37 B, x+17 r X+ 37
42. _ gbx
[MpousBoanas GpyHKIKUK flx)=3 paBHa VK-1 %)
a 3" 6. 6x5°7 5 5% Ins . 5%6Ins
43. Tpanuent dpyuxunu -/ — 4xT+ y= -9 paBeH
a. (8x, z, v)
6. (8x. 0. 2) VK-1 V2
B. 8x+9v+9z
r Bxyz+9
44, o' f
CMmemaHHas POU3BOAHAS TNV uIs
— o Byl VK-1 v2
FR— f=smx—-6x") pasia
a. 0 6. —12x p, Cosx—12xy r, COsSX
45, .
JlOoCTaTOYHBIM yCJIOBUEM BBITYKIOCTH (QYHKITUU ) (x) Ha
(a.b)
WHTEpBae SIBIISICTCSI
V'>0 (a)b)
v 0 Ha 5 VK-1 32
6.V <0y (@.b)
s V< (U, (a.b)
.-' <
I. y = 0 Ha {ﬂ_.b)
46. .
JloCTaTOYHBIM yCJIOBUEM YOBIBAaHUS (DYHKITHH ) (x) Ha
(a.b)
UHTEpBae SIBIISIETCSI
V'>0 (a)b)
v 0 Ha 5 VK-1 32
6.V <0y (@.b)
s V< (U, (a.b)
S =
T. y = 0 Ha {a_.f:')
47. | Toukol TOKaJIBLHOTO YKCTPEMyMa YK-1 y2
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yHKIMH f=2x"+5y"-12x+10y+9
a. 29 5 (273 5 23 B

SABJIACTCA

48.

S —-_1"7
'paauent GyHKIUHA J=2x"+yz-12
a. (4x, =, v)

6. (4x, v, 2)
dx+12y+12z

paBeH

B

A 4mq— )
r. dxyz+12

YK-1

32

y2

49.

OO6mmmM pemenueM qudepeHInaIbHOTO

y' =173+ 60y =0

ypaBHEHHUS
a C:e'_"l' +C:e'_:'l

6. Cie " +C;sin(12x)

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

'\_‘. 5..
r Cie T+ Che”

SABJIACTCA

YK-1

32

V2

50.

4
[(6x+¢e")dx

OnpeneneHHbli HHTErpal —4 paBeH
a 0 6. e —e B. 6+e I 2¢"

YK-1

V2

51.

L Sdlx

HecoGcTBennblii maTerpan ° X paBeH

al 6.« 0 r.

[ P

YK-1

v2

52.

3dx

Hecob6cTBeHHbIN HHTErpall X paBen

a. l 6.* 80

W o s

YK-1

v2

53.

[ 2xe" dx
OrmpeieNieHHbIN HHTETpAT - paBeH
a. 0 6.2¢° . 4e r. 2

YK-1

V2

54.

1
| 21 dx

HecoOcTBeHHbIi nHTETpa 0 X pasen 1
a.* 6.0 B. 21

YK-1

y2

55.

[IpuMepoM HEOrpaHUYEHHOW IIOCIIEOBATEIBHOCTH SABIISIETCS

MIOCJIEI0OBATEIBHOCTh
—12-12-

a ~L2-12-L.. s LLLL..

. B, sinl.sin 2.sin3.sin4....
L2.1.3.1.4....

T

YK-1

32

56.

IIpumepom  cxopsmieicss  MOCIEAOBATENBHOCTH  SBIISIETCS
IIOCJIEI0BATEIbHOCTD
2.4.6.8.10.... 6. L-L1-L.. . 0.10.2.0.3....

11

a.

1,

L |
=

2 |

VYK-1

32
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57.

[IpumepoM  OTrpaHMYEHHOM  TOCJIEAOBATEIBHOCTH  SIBIISIETCS
[I0CJIEI0BATEIBHOCTh

1.2.3.4.... 6 cosl,cos2.cos3,cosd.... 0.1,0.2.0.3....

a
r. ~L=2-3.-4..

B

YK-1

32

58.

HpI/IMepOM OECKOHEYHO MAaJIOH IOCICA0BATCIbHOCTH SBJIACTCS
noCICaA0BaTCIbHOCTD

- 1.2,3.4,5.... 6. 3:2.1.0.-1... L-L1-L..

a B

1
L—.——....
TI. 4

| -

| =

YK-1

32

59.

[Ipumepom  OGeckOHEYHO  OOJBIIOW  TOCIEIOBATEILHOCTH
SIBJISICTCS TTOCIICI0BATEIBHOCTD

- 1.3.5,7.9.... 6. L.—L1-L.. - 0.1.0,2.0.3....

a B

1

1
K ‘8“”

o | =

b | =

YK-1

32

60.

[IpuMepoM  OTrpaHMYEHHON  IIOCIENOBATEIBHOCTH  SABIISIETCS
IIOCJIE0BATEIBHOCTD

2.4.6.8.10.... 6. 2 2.2.72.... 0,1,0.2.0.3....

a B

r. ~L=2-3.-4..

YK-1

32

61.

ITpuMepoM OeCKOHEYHO Majoi IOCIEN0BATENLHOCTH SBIISAETCS
MOCJIEIOBATEILHOCTh

2.3.4 2 - —3,3,~
a L2,3.4.5.... 6. >-2.L0.~L... g, 3»3:3.73....

111

1
r. 3 5 7

YK-1

32

62.

[Ipumepom  OeckoHeYHO  OONBILION  MOCIENOBATEIBLHOCTU
SBJISIETCS TIOCIIE0BATEIbHOCTD
0.3.0.4.0.5.0.... 6. L-Ll-1.. -1-2-3.-4....

11
1

1
r 27347

a

YK-1

32

63.

IIpuMepoM  OrpaHHYEHHON  IIOCJIENOBATEIBHOCTH  SABIISIETCS
MIOCJIEIOBATEIBLHOCTh
a L3.5.7.9... 6. 0-—1.0.-1.0....

r —L=2.-3.-4.

g, 0-1.0.2.0.3....

YK-1

32

64.

x%—2x-3

IIpenen paseH lim

X—oo xT-1
12 1

a. ’ 6.1 B. 32 r. #

YK-1

V2

65.

C(x19Y
1_11!1( . ]
penen N X

a. 1 6. € B. 9 r. 0

paBeH

VYK-1

v2

66.

lim xe "
[Ipenen === paBeH
a. | 6. .U r. =7

VYK-1

v2
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67.

Ecnu npenen obiiero uieHa psjaa He paBeH HYIIO, TO Pl
- pacxoJIuTCs

VYK-1

32

68.

2 2
Ob6nacteio ompeneneHus (QyHKIUH F = m'%ﬁ -4 -9 gpgerca
MHOXECTBO

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

VK-1

y2

69.

7 = X2 + 3y? - 6x +5y. DKCTpeMyMOM 3TOi QYHKIHHU OyJET. ...

YK-1

y2

70.

IIpenen noctosiHHON BennurHbl C paBeH......

YK-1

32

71.

Pesynbrar YacTHOT'O g epeHIpoBaHus ¢byHKINN
HECKOJIbKUX IE€PEMEHHBIX HE 3aBHCUT OT--------- ,eCIIM  BCE
IPOU3BOJIHBIC, BXOJSIINE B BBIYMCICHHUS HEMPEPHIBHBI

- UaTepBana GyHkmm

- [Nopsiaka muddepenpoBanus

- Tuma npou3BoHOM

YK-1

32

72.

Kakas u3 popmyn 3amaer (UV)'........

YK-1

32

73.

O61uee pemenue /1Y cogepxut

- OiHy UM HECKOJIBKO MPOU3BOJIbHBIX KOHCTaHT

- HaGop kpuBBIX MPOXOISIINX Yepe3 3apaHee 3aJaHHYI0 TOUKY
- JIeHCTBUTENBHYIO KOHCTAHTY

YK-1

32

74.

Ecnmu nBe muddepenuupyempie QyHKIMM OTIMYAIOTCA Ha
IOCTOSIHHOE CJIaraeéMoe, TO

- UX MPOU3BO/IHBIE PABHBI

- UX TMPOU3BOJHBIC pPA3JIMYAIOTCA HA PA3HOCTh IOCTOSHHBIX
CJlaraeMbIX

-cielyeT MPUMEHHUTh NpaBuiIo JupdepeHIUpOBaHUs CI0XKHOM

byHKIIUN

YK-1

32

75.

[Touemy nuddepennuan GyHKIUH MOXHO UCIHOIB30BaTh B
MPUOJIMYKEHHBIX BBIYUCICHUSX ?

- mud depeHIran Bceraa SBIsSeTcs HeTbIM YHCIOM

- paznuuHbie Gopmbl 3anucu auddepeHmaia 03Ha4aT OJHO U
TOXE

- muddennuan  oOramaeTr  CBONCTBAMH, AHAJIOTHYHBIMU
CBOMCTBaM IPOU3BOJHOMN

- YeM MEHbIIE NPUPALICHUE HE3aBUCUMOW MEPEMEHHOHN, TeM
OOoNbIIyIO  JONI0  TpHpamieHuss  QYHKIUH  COCTaBISET
nuddepenmman

YK-1

32

76.

Huddepennupyemast QyHKIUS MOKET UMETh IKCTPEMYM B TeX
TOUKax, TJe

- IPOU3BO/IHAS HE CYIIECTBYET

- IPOU3BO/IHAS PaBHA HYJIIO

- IPOU3BO/IHAS PABHA HYJIIO UM HE CYLECTBYET

- IPOU3BO/IHASI MEHbBIIIE HYJIS

YK-1

32

77.

Ecnu mpenen oTHOWIEHHS NPOU3BOJHBIX IMPEJICTABISAET COOOM
HEONPEAETEHHOCTD, TO MOKHO

- IpUMEHUTH npu3Hak Kommu

- IPUMEHUTH Npu3Hak [lanambepa

- mpuMeHUTH hopmyny JlelOHua

- IpuMeHuTh npasuiio Jlonurans

YK-1

32

78.

Yto u3 HUXKE HpI/IBCI[éHHOFO HC ABJIACTCA BUJOM aCUMIITOT!
- BECPpTUKAJIbHBIC

- TOPHU30HTAJILHBIC

- KaCaTCJIbHbIC

VK-1

32
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- HaKJIOHHbIE
79. | Kakoe BbICKa3bIBaHWE HEBEPHO OTHOCUTEIBHO KacaTeNbHOW K
rpaduky GyHKIHHU?
- KacaTtenpHas Kacaercs rpaduka (yHKIUM B OJHOW TOouke (HE
MIPaBUJIBHO)
- HamnpaBJIEHUE KacaTeJbHOM COBIAAAET C HAIpaBICHUEM VK-1 ey
HOpMAaJH
- 3HAYEHWE [POU3BOJHOM B TOYKE PpaBHO  YIJIOBOMY
ko3 urmeHTy kacaTebHOU K Tpaduky QyHKIUN
- yepe3 TOYKYy KacaHUsi HE MOIYT IPOXOJUTh HECKOJIBKO
KacaTeJbHbBIX MO Pa3HBIMH YTIIaMu
80. | Ecim Bo Beex Toukax HEKOTOpPOro HMHTEpBajia Sy =0 , TO
HEBEPHO:
- KpYBas BBITYKJIa B ’TOM UHTEpBaJe
- rpauK HAXOAUTCS HUXKE 000N KacaTenbHON YK-1 32
- (pyHKIIMA HMeeT MUHUMYM (TIpaBUIIBHO)
- WCCIIEIOBaHbl 3HAKU BTOPOW MPOUM3BOAHOI ClieBa M CIpaBa OT
KaKJIOM BO3MOXHOM TOYKH
SERRY
oL Yemy paBHa [sm x) YK-1 y2
82. | O6mum pemenueM AudGepeHInaTbHOr0  YpaBHEHHUSI N-TO
NOPS/IKAa HAa3bIBACTCS
- peleHue, B KOTOPOM IPOU3BOJIBHBIM MOCTOSIHHBIM MPUAAIOTCS
KOHKPETHBIE YHCIIOBbIE 3HAUECHHUS
- pelleHHe, COAEpXkallee N HE3aBUCHUMBIX IPOU3BOJIBHBIX YK-1 32
MOCTOSHHBIX (TIPaBUIIBHO)
- pelieHue, BBIPA)KEHHOE  OTHOCUTEIBHO  HE3aBHCHUMOM
MepEMEHHOMN
- pelleHue, MoIy4eHHoe 0e3 HHTerpUpPOBaHUS
83. JlaHo ypaBHeHHE BHA * =rm Uro HE OTHOCHUTCA K LENH
BBEJICHHS HOBOH (DyHKIMH © (x) 9
_
2z =y VK-1 32
zixj=y"
z(x) = y"
z/(x) = F12)
84. | PemenneM Kkakoro ypaBHEHHUs OyneT (QYHKIHWsS, BBIpAKCHHAS
yepe3 3HaUEHUE MHTErpaja OT NPaBoOi YacTH ypaBHEHU?
Dydy = —dz
. Los & YK-1 y2
y=x+sunzx
2vav=1nx dx
[1+x)ciy: 2y dx
85. | OTHomeHwe IBYX OJHOPOAHBIX (DYHKIMIA OMHAKOBBIX CTENCHEH
€CTb OJTHOpPOJIHAS (PYHKITUS
- HYJIEBOH CTENeHn
- HZpBoﬁ CTEIEHU VK- 32
- BTOPOU CTENEHU
- CTETICHU Ha OJIHY HIJKE CTENEeHEeH NCXOAHBIX QYHKIUH
86. | Kakoe BbICKa3pIBaHWE HE OTpPaKAaeT NPHU3HAK YPaBHEHUS B YK-1 32
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noyHBIX auddepenimanax?

- JIeBasi 4aCTh YPaBHEHUS NPEACTaBIsIET cO0OW CyMMY YacCTHBIX
nuddepeHnraion

- YacTHas TMPOW3BOAHASs IO OJHOW TEPEeMEHHOW OJHOTO
CJIaraeMoro M 4YacTHas MPOHW3BOIHAS IO APYrod MEpeMEHHOH
Jpyroro CJIaraeMoro paBHBI
- of0mee pemieHHe B  HEIBHOM  BHUJC  OIPEICISACTCS
ypaBaenueMm F(X,y) =C

- BBIPKCHHE, 3aBUCSIICE OT Y, BXOJHUT TOJIKO B JICBYIO YacCTh, a
BBIpa)KEHHE, 3aBUCSIIEE OT X - TOJILKO B IPABYIO YaCTh

87.

Pemienne smHeiiHOro  ogHOpoAgHOro  aUQQepeHIHanbHOro
YpaBHEHHsI BTOPOTO MOPSAIKA C MOCTOSSHHBIMU KO3 pHumeHTamMu
COJICPKUT TPUTOHOMETpUYECKHUEe GYHKLIUH, €CIIU

- onpeaeNnuTenb BpoHCKOro paBeH HyII0

- KOPHU XapaKTEPUCTUYECKOIO YPABHEHUSI KOMIIJIEKCHBIE

- KOPHHM XapaKTEpUCTUYECKOIO ypaBHEHUS ICHCTBUTEIbHBIE U
pa3inyHbIC

- KOPHHM XapaKTE€pPUCTUYECKOTO YpAaBHEHUS BEIIECTBEHHBbIE U
paBHbIE

YK-1

32

88.

W3 ToXmecTBa, BO3MOXKHOTO TpPHU PaBEHCTBE KOA(D(HUIIMEHTOB
IPY OAMHAKOBBIX CTETICHSX X, MTOTyYaloT

- KOPHHU XapaKTePUCTUIECKOTO YPaBHEHUS

- pelIeHHe OJJHOPOTHOTO YPaBHEHUS

- muddepeHnraIbHOe ypaBHEHHE 00Iee HU3KOTO MOPSIKa

- CUCTEMY YpaBHEHUU

YK-1

32

89.

[Ipu pemennn nuHEWHOro nUd@EepeHUANIBHOTO YpaBHEHUS
NIEPBOTO MOPAJIKA HE IPUMEHSETCS

- 3aME€Ha NIEPEMEHHOMN

- pa3fesieHNe TIEPEMEHHBIX

- METOJ] HeonpeeIEHHBIX KO PUITUEHTOB

- NHTETPUPOBAHUE IO YACTAM

YK-1

32

90.

! —_—
HepBLIM raroMm pCuICHUus YpaBHCHUA »ry= In x+1 ABIIACTCA:

- IOYJICHHOE JieJIEHUE YpaBHEHHS Ha X
- IepeHoc Jiorapudma B JIEBYIO 4acTh

- IEPEHOC MPaBOM YaCTH B JIEBYIO 4acTh
- HaXOXJIeHHE Jorapudma

YK-1

32

91.

1" 1 —
YacTtHOe pernieHne ypaBHEHHS BUJIA y'-py'=Jz) , TJIe TIpaBas
4acCTh — MHOTOYJICH TIEPBOM CTETICHHU, CIIEyeT UCKATh B BUJIE
F=x [ﬂx + )

x(ﬂxj +Bx+C)
xl[ﬂx+.8:l
x(ﬂxj +Bx)

¥
e
¥

YK-1

y2
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92. ll-x's.:fx
Uemy paBeH ?
N
&
xlﬁ
Y YK-1 y2
6
7
I yo
=
x4+
93. |Uro w3 HMWXKe MpUBEIEHHOIO HE OTHOCUTCS K METOXLy
paznoxxeHus1?
- HeomNpeleNEHHBIH  MHTErpan  aireOpanyeckol  CyMMBI
KOHEYHOT0 4YHucia (YHKIUH paBeH anreOpanmyeckod cymme
HEOIpeeNIEHHBIX HHTETPAIOB 3TUX (PYHKIIHIA
- TIOCTOSIHHBII MHOXKUTEJIb B IIOJBIHTETPAIbHOM BBIPAKECHUU YK-1 32
MO’KHO BBIHOCHUTB 32 3HaK HEONpPEeAeIEHHOTO UHTErpajia
- MpPOU3BOJIbHASL TIOCTOSIHHAsE B OKOHYATEJIbHOM pELIEHUU
00BbEeIMHSAET BCE MMPOU3BOJIbHBIC TOCTOSIHHbIE
- HeompenenEHHBIM  WHTErpad  00JialaeT  CBOWCTBOM
UHBapUAHTHOCTHU
94. |Yro u3 HIWKE MNPHUBEAEHHOTO OTHOCHTCS K METOAY 3aMEHBI
MIepPEMEHHOI?
- TOJABIHTETpPAJIbHOE  BBIPAKEHHWE  NPEACTaBIsieT  co0oit
HE3aBUCHMYIO IIEPEMEHHYIO, YMHOXXCHHYI0O Ha MHOTOWIEH OT
ATON MEPEMEHHOM, WM Ha TPUTOHOMETPUUYECKYIO0 (YHKIUIO OT
ATOM MEepeMEeHHON MJIM Ha CTENEeHHYI0 (QYHKIMIO (B TOM dYHCIe
KOPEHb) OT 3TOW NepEeMEHHON VK-1 0
- MOJABbIHTErpajibHas (QYHKLIMS B KOHEYHOM 4HCJIE TOYEK
KOHEYHOIO0  OTpe3Ka MHTEIPUpPOBAHMUSI HE  CYILIECTBYET,
oOparasch B 66CKOHEUHOCTh
- OTCYTCTBYIOT MHOTOUJIEHBI OT NEPEMEHHON, KOTOPbIE MOKHO
66110 OBI TpeoOpa3oBaTh
- 3JIEMEHTapHbIE OpOOH, B UUCIMUTENSAX KOTOPHIX - HEKOTOpHIE,
IIOKa HEM3BECTHBIE YNCIIA
95. | Meron HeonpenenEHHbIX K03()(PUITMEHTOB MPUMEHSIETCS, KOTIa
- B YMCJINTENE — TAHTEHC UJIM KOTAHTE€HC OHON NIEPEMEHHON
- HY’)KHO Pa3JIOKUTh APOoOb Ha MHOKUTENIN YK-1 32
- B YUCJIMTENE — ITOKa3aTeNbHas (PyHKIUS
- B 3HaMEHarese — KOPeHb CyMMBbI KBaJIpaToOB
96. y x% -1
Jlist ApOOHO-palMOHATBHOM QYHKIMA y =~ — TOYKaMH
X“ + 2X
pa3pbiBa BISIOTCA. . .
X=-2: YK-1 y2
x=0;
x=1;
x=-1.
97. | K popmyne HeroTona-JIeiiOHuIa HE UMEET OTHOIIICHUS:
- ONpeAcNEHHBIM MHTErpag HE 3aBUCUT OT TOro, Kakas VK-1 ey

nepBooOpa3zHasi MOJBIHTETPAIbHON (YHKUIMU B3ATAa TPU €ro

BBIYHMCIICHUH
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- IPY HAXOXKACHUU CYMMBI HHTETPAJIOB CJIEIYEeT BBOAUTH TOJIBKO
OJIHY MPOU3BOJIEHYIO TIOCTOSHHYIO

- Ha OTpe3Ke [a, b] mpupalieHus: BceX NepBOOOPa3HBIX (DYHKIHH
f(x) coBmagaroT

- B 1epBooOpa3Hyl (YHKIHMIO IIOJCTABIISCTCS 3HAYCHUE
BEpXHEro mnpejena b, nanee - 3HaYCHUE HIDKHETO MpeJiea a

98.

Tzﬁ dx

UYemy paseH ! ?

L

3

2 1
R (T P
3 3

g 1
SJz-32_40
3 3

4232

YK-1 y2

99. | Ompenenure MpaBUIBHOE COOTBETCTBUE:

OO6muM pemeHueM nuddepeHuanbHOro ypaBHEHUS
1.y"-3y'-4y=0;

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

3. Y"+9y=0; sBasercs: VK-1 V)
A: y(X)=e(C,+C,X);

B: y(x) =Ce ™" +C,e";

B: y(x) =C,cos3x+C,sin 3x;
I': y(x) =C, cos3x—C, sin 3x.

100. | Ilnomaau KpUBOJIMHEHHON Tpanelnuy paBeH

- HeolpeneaEHHbIM HHTerpasl OT (PYHKLIMU BO3BEAEHHUS UYUCIA B
KBaJpaT

- ONPENENEHHBIN MHTETPAI OT HEOTPULATEIbHOW HENPEPBIBHON YK-1 32
byHKIIIHN

- HeCOOCTBEHHBIN MHTErpa OT HEMPEPHIBHOW (PyHKIINU

- HECOOCTBEHHBIN MHTErpall OT HEOIPAaHNUEHHON (QYHKIIUU

101. | Touku sxcTpemMmyma QYHKIIUH IBYX MIEPEMEHHBIX - ATO:

- TOYKH, B KOTOPBIX IIEPBBHIE YaCTHBIE TPOU3BOIHBIE PABHBI HYJIIO
WM HE CYLIECTBYIOT } VK-1 ey
- TOYKH, KOTOPbIE HAXOATCS B BEPXHEH MOITYIUIOCKOCTH

- TOUKH, KOTOPbIE HE MOTYT OBITh N300paxeHbl rpaduIecKu
- TOYKH [IEPECEUEHUS C OCIMU KOOPANHAT

102. | Yro He sBiseTCS MIaroM HAXOXKIEHHs JKCTpemyMma (yHKIHU
JIByX TIEPEMEHHBIX ?

- HaXOXJACHHUE ONPEIeIIUTEINS

- [I0/ICTAHOBKA 3HAYEHUS] KPUTUUYECKOM TOUKHU B UCXOIHYIO YK-1 32
(GYHKLUIO ABYX NEPEMEHHBIX

- HaXOXKJCHHUE aCUMIITOT

- pellIeHHEe CUCTEMBbl YpaBHEHUH

103. | UTo HE OTHOCHTCS K TIOHSATHIO W HAaXOXJIEHHIO YCIOBHOTO
sKcTpeMyma? YK-1 32
- MKy IEPEMEHHBIMU CYIIECTBYET HEKOTOPAsi B3aUMOCBSI3b
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- CBSA3b MEXKAY [EPEeMEHHBIMH  3aJaHa  ypaBHEHUEM
- CYIIECTBYIOT OTPAaHUYECHUS JUIsl KOOPAUHAT TOYKH SKCTpPEMyMa
- HY’)KHO HaXOJIUTh KPUTHUYECKHE TOUKH

104.

YucnoBou psll CXOAUTCS, ECIIU IPEAEN €r0 YACTUYHBIX CYMM. ..
- KOHEYEH

- OeckoHeueH

- HE CYIIECTBYET

YK-1

32

105.

[IponomkuTe HEOOXOAUMOE YCIOBUE CXOIUMOCTH psijia
Ecnu mpenien N-ro uieHa psast paBeH HYIIO, TO.................
- HE00XOIMMOE YCIIOBUE CXOAUMOCTH BBIIIOJIHEHO

- He0OXO0/IMMOE YCJIOBHE CXOIMMOCTHU HE BBIITOJIHEHO

YK-1

32

106.

i 1
CymMa 491CII0BOrO psijia Yo _o (E) paBHa...

-0,25
-1

-5
-25

YK-1

V2

107.

[Ipu xakux 3Ha4EeHUAX P 000OLIEHHBIH FTAPMOHUYECKUN Psijt

o

1
w1 — ABISETCA CXOAAIMMes?

1) p>1 2) p=1
3) p<i 4)  p=l

YK-1

V2

108.

{_1}n+1

JIi1s ucce0BaHMs CXOJMMOCTH YHCIIOBOTO PAAa 2y -
Ti.

clelyeT IPUMEHHUTb. ..
- npusHak Komm

- npusHak Jlaimambepa

- npu3Hak JlelibHuna

- IpeIeNIbHBINA PU3HAK CPAaBHEHHS

YK-1

32

109.

n3+n
I[J-IH HCCIICA0OBAHUS CXOOAUMOCTH YHUCIIOBOI'O pﬂﬂa Eizl m

clleyeT IPUMEHUTb. ..

- npu3Hak Komm

- npusHak Jlamambepa

- npu3Hak JleitbHuma

- IpeIebHBINA TPU3HAK CPABHECHHUS

YK-1

32

110.

{_1}n+1
in—1

3HaKOUYepeAYIOIMHCS P 2 _

- a0COJIFOTHO CXOIUTCS
- YCJIOBHO CXOUTCS
- pPacXoJuTCs

YK-1

y2

111.

T
Paanyc cxoaumocTu CTENEHHOro psiaa Eﬁzﬂ 'EpaBeH. ..

-16
-12
-1

VK-1

y2
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=00

112. | Ecnu f(x) = x* — 1, T0 KO3QGUIMEHT a, Pa3IokKeHUs TaHHOM

byukuu B psan Teiinopa no crenensm (x — 1) paseH...

VK-1 y2

113. | Paguyc cX0qMMOCTH CTEHEHHOTO psia },_; a, x™ paseH 10.

Torz[a HHTEPBAJI CXOAUMOCTH UMECT BU]J ...
-(-10;10)

-(5;9)

-(0;10)

YK-1 y2

114, | YKaxuTe CXOIAIIIECST YHUCIOBBIC PSIIbI
o 1 w1
1'Zn=lm 2. Z'n=1':

Vn+4

YK-1 V2
3Tmim—  AImio—

+n

115. | Haiiti Touky Mmakcumyma QyHKImu y = 2x> + 3x2 — 72x + 7

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

YK-1 y2

116. | HeoOxoaumbIM ~ ycloBHEM MakcuMmyMa auddepeHnupyeMoit
bynkimn Y=f(X) B Touke Xo sABISETCA. ..

1 f(x0)>0
2. fl(xg) =0 VK-1 V2
3.f (%) <0
4.f(x0) =0

117. | Heonpenenenusiii nuTerpan [x? 3*° dx paseH... VYK-1 y2

118. | dopwyna [, f(x)dx = F(x)| & =F(b) — F(a) HasbiBactcs

bOopMyIIOH. ..
- Komn-byHsAKkoBckoro VK-1 32
- Herorona-JleitOauna
- ["aycca

- Kpamepa

119. | Onpenenenmwrit nuTerpan f15(3x2 + 2)dx paseH...

-132 VK-1 V2
-100

-96
-10
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120. | Haiitu yacTHYI0 Npou3BOAHYIO Z, B Touke (2; 2) oT (QyHKIUM
__ yt3
T x%-3
YK-1 v2
_(_116)
-5
-(-3)
-0
121. | Kak HaseiBaeTcs BhIpakeHHE {Z,; Z}?
- YCJIIOBHBIA DKCTPEMYM VK-1 3
- TPaIueHT
- yacTHBIN nuddepennnan
- IPOU3BO/IHAS 110 HANIPABJICHHIO
122. | JIunusivu ypoHs Gyskuun Z =(X*-2y)® asnsiores . ..
- IpsSIMbIE VK-1 3
- MapaboJIbI
- JIJIUIICHI
123. | O6mum pemennem UM HEPEHIUATPHOTO YpaBHEHHS y = 2X
SIBIISICTCA ...
DX YK-1 v2
2) x*+C ]
3) x+C
4) x*+Cx+7
124. | HaxoxneHue  4acTHbIX — pemieHUd  auddepeHnuanbHbIX
YpaBHEHHWI MO HAYaJIbHBIM YCIOBHUSM HAa3bIBACTCS pEUICHHE
ajayi. ..
o VK-1 32
- beprymm
- JIarpanxa
- Ko
125. | U3 nansbIx auddepeHuanbHbIX YpaBHEHUH ypaBHEHUSIMU
av_y,. ¥
bepuymnu sBrsrotcs. .. 1) T E
W _ =2
2) xmy=yle VK-1 32
Ay 3
3) v St =
W 3x24y =
4 = -3x2+y=0
5.3.2.2. Bonpochl JIs1 YCTHOTO ONpoca
No Coneprxanue Komnerenmua | MJIK
MHuosecTtBa. Onepanuu HaJl MHOKECTBaMH. YK-1 32
2. | OrpaHM4eHHOCTP MHOXXECTBA. TOYHAs BEPXHSIS W HIDKHSS YK-1 32
rpaHi MHOkecTBa. CBOMCTBO TOUHBIX TpaHEN.
3. | Teopema o cymecTBOBaHUHM TOYHBIX TPaHEH. YK-1 32
4. | OTkpbITHIC, 3aMKHYTBIC MHOECTBA. KommakTHOCTB YK-1 32
MHOKecTBa. OTOOpakeHue.
5. [TocnemoBarenbHOCTH. JIeHCTBHS HAl HUMH. VK-1 32
6. | OrpaHndeHHbIC U HEOTPAHUYCHHBIE OCIEIOBATEIHHOCTH. YK-1 32
7. | beckoneuno MaJbIc, OCCKOHEUHO OoJIbIIIHE VK-1 32
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IOCIC0BATCIBHOCTH. CBs3p MCXKIYy HUMMU.

8. | CroiicTBa OECKOHEYHO MAJIBIX ITOCJIEAOBATEILHOCTEH. YK-1 32
9. Cxopsmecs I10ciIen0BaTeIbHOCTH. VK-1 32
10. | Teopema O  EIUHCTBEHHOCTH  TMpeAeNia  CXOJSIICHCS YK-1 32
110CJIe/I0BATEIbHOCTH.
11. | Anrebpaunueckas cyMMa, IPOU3BEIEHUE, YACTHOE CXOASILUXCS YK-1 32
110CJIe10BATEIbHOCTEH.
12. | IlpenenpHblii nepexo B HEPABEHCTBAX. YK-1 32
13. | Teopema o Tpex MOCIEIOBATEILHOCTSIX. YK-1 32
14. | MoOHOTOHHBIE II0CIEN0BATEILHOCTH. VK-1 32
15. | Yucno e. YK-1 32
16. | Teopema 0O BIOKCHHBIX IPOMEKYTKAX. YK-1 32
17. | Honsarue ¢ynkauu. CnocoOwsr 3amanus. Knaccudukarus YK-1 32
byHKIHi.
18. | Ipenen ¢pynkuuu B Touke. [1paBsiii, JIeBbIi peaensl GyHKIHNA YK-1 32
(o I'eitne u mo Komn).
19. | Ilpenen ¢pynkuuu Ha 6eckoneynocTH (1o 'eitne u no Kommn). YK-1 32
20. | Teopewmsl 0 peaenax (yHKIHU. YK-1 32
21. | IlepBblit 3aMevaTeNbHBIN MpeaeT. YK-1 32
22. | Bropoii 3ameyaTenbHbIil Mpeie. YK-1 32
23. | beckoneuno Manble U O0eckoHEUHO Oombiine QyHKIHUU. CBS3b VK-1 32
MEXy HUMH.
24. | CpaBuenue OeckoHeyHO Manbix (yHkuuid. CpaBHeHUE YK-1 32
0ECKOHEYHO OOJIBIINX (QYHKITHI.
25. | HenpepbIBHOCT (yHKIIUU. YK-1 32
26. | Touku paspeiBa (yHKIHM (IIEpBOrO poja, BTOPOTO pPOAA, YK-1 32
YCTPaHUMBIH pa3phbIB).
27. | Teopema 00 apudmMeTHyeckux CBOWCTBAX HEMPEPHIBHBIX YK-1 32
GyHKIHI.
28. | Teopema 00 yCTOWYMBOCTH 3HAKa HEMPEPHIBHON (PYHKIIMH. YK-1 32
29. | Ilepnas Teopema bonbriano-Komm. YK-1 32
30. | Bropas Teopema boabriano-Komu. YK-1 32
31. | Tounast BepXHsIs M TOYHAS! HIDKHSS TPaHU QYHKITUH. YK-1 32
32. | Ilepas Teopema Beliepmrpacca. YK-1 32
33. | Bropas Teopema Beiiepiirpacca. YK-1 32
34. | HempepbIBHOCTB CIIOKHOW (DYHKIIHH. YK-1 32
35. | HenpepsiBHOCTE 00paTHON (YHKIIUH. YK-1 32
36. | Ilonstue nponsBoaHON. ['eOMETPUYECKUT CMBICIT. YK-1 32
37. | Tlonstue nuddepeHunpyeMocT QyHKIUH. YK-1 32
38. | Teopema o cBsa3u guddepeHEpyeMocTd (OYHKIHH U YK-1 32
CYIIECTBOBAaHHEM MPOU3BOTHOM.
39. | CBs3b HENPEPHIBHOCTH U U (HEPEHIUPYEMOCTH. YK-1 32
40. | Duddepenmman byHKIIHIH. I'eomerpuueckuit CMBICTT YK-1 32
middepernmana.
41. | IuddepeHurpoBaHie CyYMMBbI, pPa3HOCTH, MPOU3BENCHUS U YK-1 32
YaCTHOTO ABYX (DYHKITHIA.
43. | Teopema o mpou3BOIHON 0OpaTHON (PYHKITUH. YK-1 32
45. | JduddepennupoBanue Cl0KHONW (QYHKIIHH. YK-1 32
47. | TlpousBOAHBIC BBICIINX MTOPSIAKOB. VK-1 32
48. | JInddepeHnuansl BBICITUX MOPSIKOB. YK-1 32
49. | Bo3pactanue u yObiBaHHE ()YHKIIMH B TOYKE (ONpeAeseHHE U YK-1 32
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Teopema).
50. | Ilonstue nokampHOrO SKCcTpeMyMma (yHKiuu. Heobxomumoe YK-1 32
YCIJIOBHE JIOKAIBHOT'O 9KCTPEMYMaA.
51. | Teopema Poss. YK-1 32
52. | Teopema Jlarpanxa. YK-1 32
53. | Teopema Komm. YK-1 32
54. | YcioBus MOHOTOHHOCTH (DYHKIIMHM HA HHTEPBAJIC. YK-1 32
55. | ®opmyna Teiinopa. YK-1 32
56. | ®opmyna Makiopena. YK-1 32
57. | IlepBoe mocTaTOYHOE YCIOBUE IKCTPEMYyMA. YK-1 32
58. | Bropoe nmocraroyHoe ycIoBHE SKCTpEeMyMa. YK-1 32
59. | Okcrpemym (yHkimu He auddepeHIUpyeMord B JaHHOM YK-1 32
TOUKE.
60. | HampaBnenue BBINYKIOCTH U TOYKH meperuba rpaduxa YK-1 32
byHKIIUU
61. | HeoOxomumoe ycrnoBue TOUYKHU neperuoa. VK-1 32
62. | JloctaTouHOE yCIIOBHE TOYKH Teperuoa. YK-1 32
63. | AcuMOTOTHI rpaduka GbyHKIMA (BepTuKabpHas, YK-1 32
TOpPU30HTAJIbHAsI, HAKIIOHHAS)
64. [IpaBuno Jlonurans. PackpeiTie HEOPENEIEHHOCTH g,;. YK-1 32
65. | IlonsTue nepBooOpa3Hoii. OCHOBHBIE CBOWCTBA (JIeMMa, YK-1 32
Teopema).
66. | [loHsTHE HEONPENeNIeHHOTO HHTETpaa. YK-1 32
67. | Meron 3aMeHBI TEpEMEHHOM. VK-1 32
68. | Merox HHTErpUPOBAHUS 110 YACTSIM. YK-1 32
69. | OCHOBHBIE THIIbI UHTETPAJIOB OEPYLIMXCS MO YACTSIM. YK-1 32
70. | Teopema o mpencTaBIeHUHM PANMOHATBHON (DYHKIMH B BHIE YK-1 32
CYMMBl  3JIEMEHTAapHBIX  JpoOeil ¢  HeompeneleHHbIMU
K03 ULIEHTaMH.
71. | Meron HeonpeeeHHbIX KO PHUIIMEHTOB. YK-1 32
72. | OCHOBHBIE THUIIbI UHTETPAJIOB OT PAlMOHAIBHBIX (QYHKIIMH. YK-1 32
73. | IlonsTHe HHTETpaIbHON CyMMEI. | €OMeTprUecKuii CMbICTT YK-1 32
74. | IloHsATHE ONpeETIeHHOr0 HHTErpaja. YK-1 32
75. | OCHOBHBIE CBOICTBA OMPEICICHHOTO HHTETpaa. VK-1 32
76. | MHTErpan ¢ mepeMEeHHBIM BEPXHHUM IPEIEIIOM. YK-1 32
77. | ®opmyna HeroToHa-JleitOHuma. YK-1 32
78. | BameHa mepeMeHHBIX B OIPEICICHHOM HHTETpaIe. YK-1 32
79. | ®opMyna WHTETPUPOBAHHS IO YacTAIM B ONpPEICICHHOM YK-1 32
UHTErpase.
80. | [IpuOmmxeHHOEe  BBIYHCICHHE OINPEACICHHOIO  HMHTErpaja YK-1 32
[TpubnnxeHHOe BHIUMCIIEHUE ONPEIETICHHOTO0 HHTerpaja
81. | HecobcTBeHHBIE HHTErpaAJIbl ¢ OECKOHEYHBIMH MPEIETaMU. YK-1 32
82. | HecoOcTBeHHBIC HHTETPAIBI OT HEOTPAHUYCHHBIX (DYHKITHIA. YK-1 32
83. | Merpuueckue, JMHEHHblE, HOPMHUPOBAaHHBIC, EBKJIHIOBBI YK-1 32
IIPOCTPAHCTBA.
84. | Ilonsatne ¢QyHkuu N nepemeHHbIX. llpexen QyHKIuU N VYK-1 32
NIEPEMEHHBIX.
85. | HenpepbIBHOCTH (DYHKIIMM N TEpEeMEHHBIX. YK-1 32
86. | HempepbIBHOCTH CIOKHON (PYHKITHH. YK-1 32
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87. | YactHple mponu3BOAHBIC (DYHKIIMH N TEPEMEHHBIX. YK-1 32
88. | Auddepenuupyemocts QyHKIIME N TEpEMEHHBIX. YK-1 32
89. | duddepennman pyHxus N nepeMeHHbIX. YK-1 32
90. | AuddepenunpoBanue ClIoXHON QyHKIHH. YK-1 32
91. | Ilpou3BonHas no HampaBiaeHHIO. [ pagneHT. YK-1 32
92. | YacTHbple TPOU3BOAHBIC BHICIITUX MOPSAIKOB (DYHKIIMH N YK-1 32
MIEPEMECHHBIX.
93. | duddepenunan Broporo nopsaka GyHKIHH N MepEMEHHBIX. YK-1 32
94. | KBagparuunas ¢opma. Kpurepuii CunbBectpa. YK-1 32
95. | loctaTo4HbIe YCIOBUS JIOKAJILHOTO AKCTpeMyMa GYHKIIUH N YK-1 32
NIEPEMECHHBIX.
96. | HesBHble QpyHKIIMU. YK-1 32
97. | YCI0BHBIHM 3KCTPEMYM. YK-1 32
98. | Meron mHOXxwuTenel Jlarpamka. YK-1 32
99. | OnpexneneHue YUCIOBOTO Psijia, YACTUYHON CYMMBI, VK-1 32
CXOAAIIeTocs psijia.
100. | CBolicTBa CXOSAIMNXCS YUCIOBBIX PSJIOB. YK-1 32
101. | HeoOxoaumoe ycoBHE CXOAUMOCTH YUCIOBOTO Psa. VK-1 32
CX0JIMMOCTh FapMOHUYECKOT'0 Psijia.
102. | HeoOxoaumoe 1 JOCTaTOYHOE YCIOBHE CXOJIMMOCTH psijia ¢ VK-1 32
HEOTPHIIATEIIEHBIMU YJICHAMHU.
103. | Ilpu3Hak cpaBHEHHS. YK-1 32
104. | llpusnak Jlanmambepa. YK-1 32
105. | UnTerpanpubiii mpusHak Komm. YK-1 32
106. | 3nakouepenyromuiics psa. [Tpusnak JleiGHuna. YK-1 32
107. | 3nakonepeMeHHbIE PSAbI, UX CXOAUMOCTb. YK-1 32
108. | CreneHHble psbl. YK-1 32
109. | Teopema Abems. YK-1 32
110. | Teopema 00 MHTEpBaJIE CXOMMOCTH CTEIIEHHOTO PsiJia. YK-1 32
111. | Teopema o paguyce CXOJUMOCTH CTETIEHHOT'O psiJia. YK-1 32
112. | Onpenenenne  nudepeHIuaTbHOr0  YpaBHEHHUsT  IEPBOTO YK-1 32
nopsaaka. Pemenue ypaBHeHus. 3anada Komm. OOmee u
YaCTHOE PElICHNE YPABHEHUSI.
113. | YpaBHeHUs ¢ pa3AesIFOIIUMUCS TepEMEHHBIMU. YK-1 32
114, | Jlunelinple ypaBHEHUSI. YK-1 32
115. | VpaBHeHus B noyHbIX AuddepenHnnanax. YK-1 32
116. | AuddepeHunanbHble ypaBHEHUSI BTOPOrO MOPsaKa (OCHOBHBIE YK-1 32
TIOHATHS, YPABHEHHSI TOITYCKAIOIINE TIOHKEHISI TTOPSIIKA).
117. | Jluneiinble nudepeHnnanbHble YpaBHEHUS! BTOPOTO MOPSIJIKA YK-1 32
118. | JIuneiinbie muddepeHnmanbHpIe ypaBHEHHS BTOPOTO TOPSI/IKA C YK-1 32
MOCTOSIHHBIMU K03 (ppuiineHTamMu

5.3.2.3. 3agauu QI NPOBEPKU YMEHHMI U HABBIKOB

No Conepxxanue Komnerenus NJIK
1. | Haiitu npousBogHyto GyHKIHE Y = 2605% (4x) VK-1 H2
HccnenoBaTh PyHKIUIO M TOCTPOUTH TPA(QUKH.
2. e VK-1 H2
Y= y=x+ 2%
2 2. vty —
3. 2yx+x—-1 dx VK-1 H2

o X
Breraucnurts HCOMPCACIICHHBIN I/IHTeraJIj I
VX




Crpanuna 38 u3 43

4. | Boraucauts HEOIPEEIEHHbIA NHTETPa f {ZE%}S VK-1 H2
5. | HaiTu muomans KpUBOIMHEHHOM Tpareuuy, OrpaHuYCHHOM VE-1 H2
JaHHBIMU JIMHUSIMU x = 1; x =4; xy =4 i
6. | Haiitum oOwiee pewenne aud@epeHInanbHOr0 ypaBHEHHUs V-1 H2
(L +eX)yy =e*; ]
7 | Haiitu oOuiee pewenne auddepeHunanbHOro  ypaBHEHHUs VE-1 H2
2xyy = y? — 4x?, i
Haiitn obmee pemenue auddepeHImaibHor0 yYpaBHEHUS U
8. | cooTBETCTBYIOMEE YACTHOE PELICHHE: VK-1 H2
y +2xy=-2x3, y()=e}
9. Haiitu o6mee pemenune nupdepeHInanbHOr0 ypaBHEHUS VE-1 H2
y +8y + 25y =0;
10. H?I‘/‘ITI/Ir obmiee pemienne aAuQQPepeHInanbHOr0 ypaBHEHUS VE-1 2
y +y — 2y =6x?;
11. | Haiitn obwee pemenne nuddepeHInanbLHOr0 ypaBHeHUs VE-1 H2
v +4y =3sin2x.
JlJis Ka)XA0ro pslia BBIIKUCATH MEPBbIE 5 YICHOB Pa3lOKEHUSI.
1 Haiitu npenen obmiero uieHa psaaa a,,. o
gz VKL
n? —3
n=1
HccnenoBath psiibl HAa CXOJWMOCTb, TPUMEHSS MPU3HAKU
13. | cpaBHeHHs. YKa3aTh OOmMMA WIEH psAga, C KOTOPBIM VK-1 H2
n—1
CpPaBHHMBAETCS TAHHBIN P20 _ h
HccnemoBath psiibl Ha CXOJWMOCTH, TPHUMEHSS TPU3HAKU
14 HanamGepa u Komm. 0
' (n+1)! VK-1
2 5
n=1

5.3.2.4. Ilepedyens Tem pedepaToB, KOHTPOJIBHBIX, pacieTHO-TPaguYecKux pador
«He npexycmMoTpeHbI»

5.3.2.5. Bonpocs! AJisi KOHTPOJIbHOM (pacyeTHO-rpaduyeckoi) padoThl
«He mpenycmoTpeHbI»

5.4. CucremMa onleHUBaHHUA JOCTHKEHHUS KOMIIETEHIINA

5.4.1. Onenka 10CTHKEHHS KOMIIETEHIMI B X0/1e IPOMEKYTOYHOM aTTecTaluu

YK-1
NHauKkaTopel JOCTHKEHHSI KOMIIETEHIIUN
Howmepa Bonpocos u 3a1au
YK-1
BOIIPOCHI K 3a7a4uu K
Kon Coneprxanue P &
9K3aMEHY IK3aMEHY

3HATh MOHATHS, CYIIHOCTh, 3HaYCHHUE, (PYHKIIUH,
32 | MOAENMH WCIONBb3YeMBbIE I MaTEMaTHYECKOTO 1-38
OIMCAHUS DKOHOMHUYECKHUX 3a/1a4.
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v2

YMeeT CTpOUTh JIOTHYECKHE YMO3AKIIOYEHHs Ha
OCHOBAHMH NOCTYyMNAromenl NHPopMauu

1-38

BraneTs HaBbIKaMH NPUMEHEHUSI COBPEMEHHOTO
H2 | matematnaeckoro
pEIICHUS] YKOHOMHUYECKUX 3a71a4.

UHCTPYMEHTapus JUIS

1-24

1.4.2. OueHka I0CTH:KEeHUsS KOMIETEHIUH B X0/1e TEKYIero KOHTPOJIst

YK-1

I/IHI[I/IKaTopI)I JOCTHKCHUSA KOMIICTCHIIN

Homepa Bonpocos u 3aiau

VK-1
3aJa4n
BOITPOCHI TS
Kon Conepxanue BOIIPOCHI TECTOB YCTHOTO | IPOBEPKH
ornpoca | yMEHUH U
HaBBIKOB
3HaTh TMOHSTHS, CYIIHOCTb, 1,5,6,8-16,18,19,21,22,24,
3HaueHwe, (YHKIUHM, MOJENH | 26-28,30-33,35-38,45,46,48,49,55-
32 | ucnoJib3yemble I 63,67,70-80, 82,83,85-90,93- 1-118
MaTEMAaTHYECKOr0  OMUCAHUS 97,100-105,108-
SKOHOMHYECKHUX 3a/1a4. 109,118,121,122,124,125
YMeeT CTpouTh JIOTHYECKHE 2-8,17,20,23,25,29,
Y2 | yM0o3aK/II04eHHS HA OCHOBAHHU 34, 39-44,47-54, 64-
OCTYAMIeH HHOPMALHH 66,68,69,81,84,91,92,98,99,106,107,
110-117, 119-120,123
Brnanmets HaBBIKAMH
MIPUMEHEHUS COBPEMEHHOTO
H2 | maTemaTndeckoro 1-14

MHCTPYMEHTApUS JUIsl peleHHs
HSKOHOMHYECKUX 33/]a4.

6. YueOHO-MeTOAMYeCcKOe U HHPOPMAIIMOHHOE 0OecrieueHne JUCHUIINHbI

6.1. Pexomenayemas qureparypa

Tun

PEKOMEH ANt

IlepedyeHb ¥ peKBU3UTHI JIUTEPATYPHI
(aBTOp, Ha3BaHUE, FOJ U MECTO U3/1aHU)

Kom-Bo
JK3. B
ouobInoTe
Ke

YyeOusie
U3IaHus

3a/1a4 [3neKTpoHHBIN pecypc]: Yuednoe nmocoodue / I'. U. bobpuxk, P.
K. I'punnesuutoc, B. . Marsees, b. M. Pyneik, P. B. Caruros, O.
K. Cwmarmna, B. I'. IllepuHes;
yauBepcuter uM. ['.B. IlnexanoBa - MockBa: OOO "HayuHo-

3uannyM] URL: https://znanium.com/catalog/document?id=400011

bobpux I'. M. Bricmas mMaTemaTuka A SKOHOMMCTOB: COOpPHHK

Pocculickuii 3KOHOMHUYECKUUN

m3parenbekuit meatp UHOPA-M", 2022 - 539 c. [DU] [OBC

CTYJEHTOB, 00ydYaromMXcsi Mo HampaBieHHto noarotoBku 38.03.01
(080100.62) - "Oxonomuka" / A. I'. Byxoger, 1. B. I'punanesa, 10. B.
Hexkpacos; BopoHexckuii rocy1apCTBEHHBIN arpapHblii yHUBEPCUTET
- Boponex:  BOpoHEXKCKHMH  TOCYyNapCTBEHHBIM  arpapHbIi
yauBepcurer, 2015 - 185 c. [HUT 12388] [IIT] URL:
http://catalog.vsau.ru/elib/books/b105644.pdf

byxosenr A. I'. Marematudeckuii aHanus: ydeOHOe TocoOwe st

94

[llepuneB B. I'. MaremaTtudeckuii aHaiau3 [3JIEKTPOHHBIN pecypc]:
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Tun
pEeKOMEH Tl

IlepeueHp ¥ pEKBU3UTHI JIUTEPATYPbI
(aBTOp, HA3BaHME, TOJ U MECTO WU3/IaHUs)

Kom-Bo
9K3. B
oubanore
Ke

VYuebnoe nocobue / B. I'. IllepmnueB - Mocka: OOO "Hayuno-
m3natenvckuii nentp MHOPA-M", 2023 - 288 c. [DU] [OBC
3uanunyMm| URL: https://znanium.com/catalog/document?id=419610

[epmueB B. I'. MaremaTtuyeckuii aHaimu3: COOpPHHMK 3a1ad C
peleHusIMA  [3JIeKTpOHHBIN pecypc]: YdeOHoe mocobue / B. T
[lIepuneB - Mockpa: OOO "Hayuno-uznarensckuii ientp MH®OPA -
M", 2022 - 164 c. [9U] [OBC 3uamuym] URL:
https://znanium.com/catalog/document?id=388965

Mertonnueckue
U3IaHUS

MareMaruueckuil aHanu3 [DIEKTPOHHBIM pecypc|: METOIUYECKHE
VKa3aHWs W WHIWBHIyaJdbHBIC 3alaHusl JUIS  OOydJaromuxcs
HanpaBineHuss 38.03.04 T'ocymapcTBeHHOE W MYHHMIIMIAIBHOE
yrnpaBienue /  BOpoHEXCKHMH  TOCYZapCTBEHHBIM  arpapHbIA
yHuBepcuteT; [cocT.: A. I'. byxosen, JI. A. [llumkuna] - Boponex:
BopoHnexckuil rocygapcTBeHHBIM arpapHblii  yHuBepcurter, 2021
[IIT] URL: http://catalog.vsau.ru/elib/metod/m164726.pdf

Ilepnonnueckue
U3IaHUS

IMA Journal of Applied Mathematics [Dnextponnsiii pecypc] /
Oxford University Press - Oxford: Oxford University Press, 1965 -
[@U] URL.: http://archive.neicon.ru/xmlui/browse?type=source

BectHuk Boponexckoro rOCyapCTBEHHOTO arpapHoro
YHUBEPCUTETA: TEOPETUUYECKUI M Hay4yHO-NPAKTUYECKUN >KypHanl /
Boponex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

DOKOHOMHMKa W MAaT€MaTH4YeCKHEe METOJbl: >KypHal / Yy4YpeauTellb
AxaneMu4eckuii Hay4HO-U3/1aTEIbCKU, IIPOU3BOJCTBEHHO-
nosurpaduyeckuit 51 KHUTOPAacCIpOCTPAHUTEIIbCKUI LICHTP

Poccuiickoit akagemun Hayk "W3patensctBo Hayka " - Mocksa:
Hayxka, 1965-
6.2. Pecypcsnl cetn UuTepHer
6.2.1. DieKTPpOHHBbIEC OUOJINOTEYHbIE CHCTEMBI
Ne HasBanue Pasmemenue

Jlausp

https://e.lanbook.com

ZNANIUM.COM http://znanium.com/

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

E-library

https://elibrary.ru/

1
2
3 | FOPAUT
4
5

OnekrponHas oubanoreka BIAY http://library.vsau.ru/

6.2.2. Ilpodeccuonanbubie 6a3bl JAHHBIX U HHGOPMALMOHHbIE CHCTEMbI

Haszsanue Pa3smemmenune

1 |CnopaBoynas npaBoBas cucreMa I apanar

http://www.consultant.ru/

2 |CnpaBounas mpaBoBas cuctema Koncynerant [Troc | http://ivo.garant.ru

3 |IIpodeccronanbHbIe CIpaBOYHbBIE cucTeMbI «Komekcy

kodeks

https://Texakcnept.caiit/sistema-



https://znanium.com/catalog/document?id=388965
http://catalog.vsau.ru/elib/metod/m164726.pdf
http://archive.neicon.ru/xmlui/browse?type=source
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 HHPOPMALMOHHbIE NOPTAJIbI

Ne Hazsanue Pa3smemenne

1 | Ob6pa3oBarenbHBIC PECYPCHI IO MATEMATHUKE www.math.ru
WuTepHer  OuOIMoOTeKa  MOMYISIpHOM  (hU3HKO- T

2 . http://ilib.mccme.ru/
MaTeMaTUYeCKOU JTUTEPATYPHI
cauT 0 a3geie BBICIIIEH MaTeMaTUKU —

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

4 «Pe3onpBeHTa» https://www.resolventa.ru/

yueOHbIe MaTEpHaJIbl.

index.php/lineinaya-algebra -

7. MaTepHaJIbHO-TeXHHUYECKOE U MPOrpaMMHOe obecredeHne JUCHUILTHHbI

7.1. IloMemieHus AJ15 BeJeHUS 06pa30BaTeJ1bHOFO nmpouecca u 060pyz1013a}me

HanMmeHoBaH#e MOMEIIIEHUH TSl IPOBEJCHUS BCEX BUJIOB
y4eOHOM e TEILHOCTH, TPEYCMOTPCHHON yYCOHBIM TIAHOM,
B TOM YHCJIC TIOMEIIEHUS JIJISi CAMOCTOSITEIILHOW pabOThI, C
yKa3aHHEM MEPEYHsI OCHOBHOT'O 000PYI0BaHUs, y4eOHO-
HaTJISTHBIX TIOCOOUH U MCIIOIB3yeMOTO TIPOTPAMMHOTO
obecreyeHus

Anpec(MeCTOI0JI0KEHHE)
MOMEIIEHUH /715 TPOBEACHUS
BCEX BHUJIOB y4eOHOMI
NesITeIbHOCTH,
MPEAYCMOTPEHHOM Y4eOHBIM
IUTaHOM (B cliy4yae
peanu3anm
o0pa3oBaTenbHOI
IIPOrpaMMBbI B CETEBOH opme
JIOTIOJIHUTEIIBHO YKa3bIBACTCS
HAaMEHOBAHHE OpPTaHU3AIHH,
C KOTOPOH 3aKJIH0YECH

JIOTOBOD)
Y4eOHbIe ayIUTOPUHN 394087, Boponesxckast 0011,
Komrmiekt yueOHOM Mebenu, JIEMOHCTPAIIMOHHOE r. Boponex,

o0opyJ0BaHUE U Y4eOHO-HArJIsIIHbIE TOCOOMS, KOMITbIOTEpHas
TEXHHMKA C BO3MOKHOCTbIO MOJIKIItoUeHHs K cetn "VHTepHeT" n
o0ecrieyeHHeM JI0CTylla B AJIEKTPOHHYIO HH()OPMAIMOHHO-
00pa30BaTeNbHYI0  Cpeny, UCTIOJb3yeMOe IPOrpaMMHOE
obecneuenne MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, SIunexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic

yi1. MuuypuHa, 1

Y4eOHble ayauTOpun
Komrmiekt yaeOHOM Mebenu, JIEMOHCTPAIIIOHHOE
o0opyioBaHue U yueOHO-HATISAHBIE TTOCOOUS, KOMITbIOTepHAas
TEXHUKA C BO3MOXHOCTBIO MOAKIOUEHN K cetn "HHTepHeT" n
obOecrieueHreM JOCTylMa B OJJIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYI0  Cpemy, UCTIOJh3yeMOe IPOrpaMMHOE
obecneuenne MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, SAunexc Bpayzep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, «I['apaHty,
«Koncynprant [Imrocy, MTHOK Ananutuk, Statistica, AST Test

394087, Boponesxckast 0011,
r. Boponex,
yi1. MuuypuHa, 1



https://www.resolventa.ru/
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YuebHbie ayauTopuu (B T.4. JlabopaTopus «Y4eOHbINH OaHK)
Kommuiexkr y4eOHO Mmebenu, JEMOHCTPALIMIOHHOE
o0opynoBaHue M Y4eOHO-HAIJISIAHBIE IOCOOUS: KOMMYTATop,
crena-kapra MUub, crenn Ilapyc-2,7ab10 KOTHPOBOK BAJIIOT,
KaccoBas kabuHa, pabouee MecTo Kaccupa, 0aHKOBCKas CTOMKa,
OaHKOBCKUI 6apnep; UCIIOJIb3YEMOE IIPOrpaMMHOE
obecrieuenne MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, SIanexkc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic

394087, Boponexckasi 001.,
r. Boponex,
yi1. Muuypuna, 1 -aya. 374

Y4eOHbIe ayTUTOPUHT
Kommuiexr yueOHO ~ Mebenu,  JIEMOHCTPAIMOHHOE
o0opynoBaHue U yueOHO-HATJISIIHbIE TOCOOUS

394087, Boponexckas 001.,
r. Boponex,
yi1. MuuypuHa, 1

[TomenieHus A CaMOCTOSITENILHOM paObOThI
Kommiexkr yueOHOW ~ MeOenu,  JIeMOHCTPAIMOHHOE
00opy0oBaHrE U Yy4eOHO-HATISAHBIE MTOCOOUS, KOMITbIOTEPHAs
TEXHUKA C BOBMOYKHOCTBIO MOJKIIOUEHUs K cetu "HMHTepHeT" n
obecrieueHUeM JIOCTyNa B JJIEKTPOHHYIO HMH(POPMAIIMOHHO-
o0pa3oBaTeNbHYI0  Cpely, HCIOJb3yeMO€  IMPOrpaMMHOE
obecrieuenne MS Windows / Linux (ALT Linux)/ Pex OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, SIngexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, «["apant»,
«Koncynpranr [1mocy

394087, Boponexckast 00JI.,
r. BopoHex,
yi. MuuypuHa, 1 (ayz. 113,
115,116, 119 120, 122, 123a,
126, 219, 220, 224, 241, 273 -
¢ 16.00 no 20.00), 232a

7.2. IlporpamMHoOe obecnieyeHune

7.2.1. [IporpamMmmHoe obecnieyeHne 001Iero Ha3HAYEHUSs

Ne Hazpanue Pasmemenune

1 |Onepanmonnsie cucteMbl MS Windows / Linux IIK B moxansHOM cetu BI'AY
[Takets! oducHbix npunoxkenuit Office MS Windows / .

2 OpenOffice [IK B nokanbHoM cetu BI'AY
ITporpammsl 11 mpocmotpa ¢aitnoB Adobe Reader / .

3 DjVu Reader IIK B nokanbHoM cetu BI'AY

4 bpaysepsr SAnnexc bpaysep / Mozilla Firefox / Internet K B nokaisHoil cetn BLAY
Explorer

5 |AxtuBupycHas nporpamma DrWeb ES I1K B nokaneHOM cetn BIAY

6 |IIporpamma-apxuBarop 7-Zip I1K B nokanbHoOM cetu B'AY

7 |Mynetumenua npourpsiBatens MediaPlayer Classic I1K B nokaneHOM cetn BIAY

8 |Ilnardopma onsaiiH-00yueHus eLearning server I1K B nokanbHOM cetn BTAY

9 |Cucrema kommproTepHoro trectupoBanus AST Test ITK B nokanbHO cetn BI'AY

7.2.2. Cnenuajau3upoBaHHOE MPOrPpaMMHoOe o0ecneuyeHue

«He npexycMOTpeHBI»
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8. MexnucuuninHapHble CBSI3U

Jucnuruivza, ¢ KOTopoit
HEOOXOIUMO COrJIaCOBaHUE

Kadenpa, Ha kotopoii
MPENOAACTCS AUCIUIIIMHA

[Moxanuch 3aBeAyrOLIEro
kadenpoit

b1.0.30. Jluneitnas anrebpa

OKOHOMHYECKOTO aHaJIN3a,
CTaTUCTUKU W  NPUKIATHOU
MaTeMaTHKH

JLLA. 3anopoxueBa

-

b1.0.31. Teopus
BEPOSATHOCTEHN U
MaTeMaTHyecKas CTaTUCTHKA

OKOHOMHYECKOTO aHaau3a,
CTaTUCTHKH W  TIPHUKJIATHON
MaTEeMaTHKH

JLA. SBaH(;meueBa

=

b1.0.17. Metonapl
ONTUMAaJIbHBIX PEILICHUN

OKOHOMHYECKOTO aHaJIN3a,
CTaTUCTUKU W  TPUKIATHOU
MaTE€MaTHKHU

JLA. 3anoi)o>1<ueBa

JIMCT nepruoanvecKux MPoOBEepPoOK padoyeil MporpaMmal
U uHGoOpPMaIUsl 0 BHECEHHBIX H3MEHEHUsIX

[ToTrpebHOCTH
JlomKHOCTHOE JIUIIO, B KOPPEKTHUPOBKE
MIPOBOIUBIIIEE YKa3aHUeM Nudopmarys 0 BHECEHHBIX
nposepky: ®.1.0., Hlata COOTBETCTBYIOLIUX W3MEHEHUSX
JOJIKHOCTD paszenoB paboyeii
MIPOrpaMMBbl
3aB.Kad. akoHoMmMYeckoro | MpoTokon Ne Pa6oyan Nporpamma
aHanusa, CTaTUCTUKU U 11 ot aKTyaM3MpoBaHa Ha
npuKknagHoi matematukn | 21.05.2024r. | 5454 5075 yuEBHbIA HET
3anopoxuesa J1.A. roA
M.0.3aB.Kao. MpoTokon Ne
3KOHOMMYECKOro aHanms3a, 12 ot Pabouas nporpamma
CTaTUCTUKM M NpUKNagHoin | 26.05.2025r. | aKTyaauMsnposaHa Ha et
MaTeMaTUKK 2025-2026 y4ebHblit
rog
MNaHwnHa E.B.
M.0.3aB.Kao. MpoTtokon Ne
3KOHOMMYECKOro 13 ot Pabouas nporpamma
aHanM3a, CTaTUCTUKK U 16.05.2026 r. | aKTyaansmMpoBsaHa Ha et

I'IpVIKJ'IaAHOf/‘I MaTeEMATUKN

[MaHwuHa E.B.

2026-2027 y4yebHblit
rog
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