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PabGouast mporpamma pa3paboTtaHa B cooTBeTcTBUH ¢ DenepaabHBIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHJAPTOM BBICIIET0 0Opa30BaHMA IO HaIpaBleHHIO nMoaArotoBku 38.03.04
[ocymapcTBeHHOE W MYHHIMIAIBHOE YIpPaBICHHE, YTBEP)KACHHBIM NpUKa3oM MUHHCTpa
oOpazoBanus u Hayku Poccuiickoit @enepannu Ne 1016 ot 13.08.2020 1.

PaGouast mporpamma yTBepXkIeHa Ha 3aceJaHud Kadeapbl SKOHOMHYECKOTO aHaIN3a,
CTaTUCTHKH U TMpUKIaHONW MaTeMaTHKH (mpoTokos Ne 11 ot 21.05.2024 r.)

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

Pabouass mporpamMmma peKOMEHJOBaHAa K HCIIOJIb30BAaHMIO B Y4eOHOM Tporecce
METOJMYECKON KOMUCCUEH skoHOMIYecKoro (akynbrera (mpotokon Ne 10 ot 21.06.2023 r.).

Mpeacepatenb meTogUUecKoi KOMUCCUN / Bpaxuesa /1.B.

Peunensent paboueii mporpammbl PykoBoauTenb JenapTaMeHTa arpapHOW MOJMTHUKH
Boponexckoii obnactu, kanauaat skoHomuueckux Hayk A.®D. CanpoHoB
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1. O0masi XapaKTepUCTUKA TUCUUILIMHBI
1.1. Heab AUCUMNTIMHBI

Heabio n3ydeHus: TUCHUIUINHBL SBIsICTCS (OPMUPOBAHHE y OOYUAIONIUXCS YCTONIHBBIX
3HAaHW W HABBIKOB MO NMPUMEHEHHIO MAaTeMaTHUYECKOT0 aHAJIN3a K PEHICHUI0 TCOPETUUCCKUX U
MPAKTUYECKUX 3a/lad IKOHOMUYECKOTO COJEpXKaHUS, a Takke (OPMUPOBAHHE CHUCTEMHOTO
MBIIUICHUS TyTeM JACTAJIbHOIO aHau3a IMOAXOAOB K MaTEMaTHYECKOMY MOJCIMPOBAHUIO U
CPaBHUTEIBHOTO aHAIN3a KOHKPETHBIX YIPABICHYECKUX CUTYallUM.

1.2. 3agauy JUCHHUILIMHEI

3apaum yuyeOHOM TUCIUIUIAHBI:

— oBlazcHuEe 0a30BBIMHM pa3jieliaMd MaTeMaTHYECKOrOo aHaliu3a, HEOOXOIUMBIMHU IS
aHajan3a U MOJACIIMPOBAHUS SKOHOMUYECKHX 3a/1a4,;

—  ONpeAeNICHHUE U YIOPsAI0YCHHE HEOOX0IUMOTro 00beMa HHGOPMAIIMH TIPH TOCTAaHOBKE,
peanu3zanuu U O00pabOTKE WUTOTOBBIX PE3YIhTATOB MATEMATHUYECKOW MOJETH 3KOHOMUYECKOU
3a7a4u;

— (QopMupoBaHHE TPAKTUYECKHX HABBIKOB, KOTOpPBHIC TMO3BOJISIT B JalIbHEHIIEM
npuHUMath 3(QEeKTUBHbIE pelleHus B cdepe TOCyIapCTBEHHOIO U MYHHUIIMIAIbHOTO
YIIpaBJICHHUS.

1.3. IlpeaMeT QM CHUTINHBI

Ipenmer aucuMmIMHBL - nuddepeHuaTbHble 1 HHTETPATbHBIC UCUUCICHUS ()YHKIIHMA
OJIHOHM TIEpeMEHHON W (PYHKIMN HECKOJBKHUX IEPEMEHHBIX, a TaK)KEe HEOOXOIUMBIC IJIS HUX
TEOpHs MPEIEIOB, TEOPHS PAIOB U Teopus AU(depeHIINaTbHbIX YPAaBHEHHIHA.

1.4. MecTo JUCUMIIIMHBI B 00pa30BaTeIbHOM NporpamMmme

JlanHasi AUCHUIUIMHA OTHOCUTCS K 00s13arenbHbIM nucuumuinaaM OIl. Ona u3ydaercs BO
BTOPOM ceMecTpe Il O4HOW (opMbl OOy4YeHUS M B TPETHEM CEMECTpe ISl OYHO-3a0YHOMN
dbopmbl 00yUEHUSI.

1.5. B3aumocBsI3b ¢ APYTUMH U CHUILTHHAMMA
HMucuunnmuaa  b1.0.07. Martemaruueckuid aHanu3 CBsf3aHa CO  CIEAYIOIIUMU
TUCIUIIIMHAMY Y4eOHOTO TUIaHa:

— b1.0.30 Jluneiinas anredpa;

— b1.0.31 Teopus BepoATHOCTEN U MAaTEMATUUYECKAsl CTATUCTHKA,

— Bb1.0.17 Metoasl onTUMaIbHBIX PEIICHHUI

2. IlepeyeHb IIAHNPYEMbIX Pe3yJIbTATOB 00y4YeHHS 10 JUCHHUILIUHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJibTATAMHU OCBOCHUS 00pa30BaTeIbHOM

NMporpamMMbI
Kommerenmust WNuaukatop JOCTHKEHHUS] KOMIIETESHITHH
Kon coJIepyKaHue Copepxanue
VK-1 |Cnocoben oCymIecTBIATh| 32 |3HATh MOHATHSA, CYIIHOCTh, 3HAYCHUE, PYHKIUH,
MOUCK, KpUTUUYECKUH aHaIN3 U MOJIENIM UCMOJIb3yeMble i MaTeMaTHYeCKOTro
CHHTE3 uHpOpMaInH, OTMCaHMsI YDKOHOMHYECKUX 3aJ1ad.
MIPUMEHSATh CUCTEMHBIN| VY2 |YMeeT CTpOUTh JIOTHYECKUE YMO3aKITIOUeHHs Ha
MOJTXO/T Ut pemeHust OCHOBAHMY TIOCTYNaromel nHpopMaIuu
IIOCTaBJICHHBIX 3a/1a4 H2 |Brmagete HaBbIKaMU NPUMEHEHHsI COBPEMEHHOTO
MaTeMaTHYeCKOro UHCTPYMEHTapUs JUIst
peteHsi S)KOHOMUYECKUX 3a]1ad.
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3. O0bEéM IMCHUILUIMHBI M BUIbI Y4eOHOM PadoThI

3.1. Ounas ¢popma 00y4eHus

Iloxa3zarenn CeMZe “1p Bcero

Oo61miast TpPyI0EMKOCTS, 3.€./4 3/108 3/108
OO6m1ast KOHTaKTHAs paboTa, 4 58,75 58,75
O6mas camocrosiTebHas padboTa, u 49,25 49,25
KonrakrHas pfl60Ta Ipu  MPOBEICHUU 58,00 58,00
y4eOHBIX 3aHATHM, B T.4. (1)

JIEKIIUA 20 20,00

MPaKTHYECKUE-BCETO 38 38,00
CaMOCTOHTCJIBHajI paboTa mpu MPOBEACHUU 31,50 31,50
y4eOHBIX 3aHATUH, 4
KonrtaktHas pabora mpu  TPOBEACHHUH
MIPOMEXYTOUHOM arrecTanuu 00ydaroluxcs, 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
MIPOMEXYTOYHOI aTTecTanuu, B T.4. (1) ’ ’

MOATOTOBKA K 9K3aMEHY 17,75 17,75
dopma IpOMEKYyTOUHOU aTTeCTAIIUU JK3aMeH DK3aMeH

3.2. OuHo-3204Has1 (opMa 00yUeHHS
Iloxa3zarenn CeM2e “Ip Bcero

Oo01m1ast TpPyA0EMKOCTb, 3.€./4 3/108 3/108
OO6m1ast KoHTaKTHAs paboTa, 4 22,75 22,75
OO0mmas camocrosTeNbHas paboTa, u 85,25 85,25
KonrakrHas pil60Ta npu  TMPOBEICHUU 22,00 22,00
y4eOHBIX 3aHATHUH, B T.4. (1)

Jlekun 12 12,00

MTPAKTUIECKHE-BCETO 10 10,00
CaMOCTOSITeJ'ILHajI paboTa mpu MNPOBEACHUU 67.50 67.50
y4eOHBIX 3aHATUN, U
KonrtaktHass pabora mpu  TOpOBEACHHUH
MIPOMEKYTOUYHOM aTTECTAIMH OOYJaIOIIIXCS, 0,75 0,75
B T.4. (4)

TPYIIOBBIE KOHCYIbTAINN 0,50 0,50

DK3aMeH 0,25 0,25
CaMOCTOHTeJ'ILHf.SI pabota npu 1775 17,75
MIPOMEXYTOYHOI aTTecTanuy, B T.4. (1)

MOJTOTOBKA K DK3aMEHY 17,75 17,75
dopma MPOMEKYTOUHON aTTeCcTallun dK3aMeH DK3aMeH
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4. Conep:xxanme QU CHUTNIAHBI
4.1. Coaep:kanue TMCOUILUIMHBI B pa3pe3e pa3iesioB U MOAPa3aeI0B

Pa3zgen 1. BBenenue B anajaus.

[Mompaznen 1.1. MuoxectBa u ¢yHknuu. Onepanuu Hag MHoOKecTBaMH. OCHOBHBIE YHCIIOBBIC
MHOKecTBa. DYHKIMU OHON mepeMeHHO. OCHOBHbBIE 3JeMEHTapHble PYHKIIMU, UX TPadUKHU.
CrnoxHast QyHKIHSL.

[Togpaznen 1.2. Ilpemensl u HenmpepbIBHOCTh. IlocinenoBaTenbHOCTH, MpENesl YHUCIOBOM
IIOCJIeI0BaTeIbHOCTH. TeopeMsbl 0 npeaenax. Ilpusnaku cymecrBoBanus mnpenenos. Ilepseiii u
BTOPOIl 3aMeydaTenbHbIN mpeenbl. beckoHeuHo mMasnblie 1 6€CKOHEYHO OOJIbIINE BETUYHHBI, CBSI3b
Mexny HuMU. CpaBHeHHE OECKOHEYHO MajblX BEIUMYMH. PacKpbITHE HEONpeneeHHOCTEN.
HenpepriBuocts ¢ynkiuii. Touku paszpeiBa. Knaccudukanus Touek pa3pbiBa.

Paznen 2. ludpepennuaibHoe ucuuciaenne PyHKuuii 01HOro mepeMeHHoro.

[Tonpaznen 2.1. [IpousBoanas. [IponsBoanas: onpeaeieHUE, MEXaHUYECKUNA U TEOMETPUYECCKUI
CMBICJI. YpaBHEHHE KacaTenbHOW K KpuBod. Juddepenuupyemocts (GyHKIUH, CBS3b
HEnpepbrIBHOCTH ¢ AuddepenuupyeMmoctbio. O0patHas ¢yHKus U ee AuddepeHurnpoBaHue.
Tabnuia oCHOBHBIX IIpaBWII U Gopmyin nuddepeHupoBanus. [[pon3BoHbIE BRICIINX MTOPSIKOB.
Huddepennunan GyHKIMH, €ro IPUMEHEHNE B TPUOIMKEHHBIX BHIUYUCICHUSIX.

[Tonpasznen 2.2. UccnenoBanue QyHKITHIA.

JlocraTouHble MPU3HAKM MOHOTOHHOCTH (YHKIMH. DKCTpeMyMbl (DYHKIIMH, HEOOXOIUMOE U
JIOCTaTOYHBIE YCIOBHS. DKOHOMHUYECKHUE MPUIOKEHUS. BBIMYKIIOCTh KPUBOM, TOUKHU Ieperuoda.
HeoOxonumoe u 10ocTaTovHble yCIOBUS. ACUMITOTHI KPUBOH. DKOHOMHUYECKHUE MPUIIOKEHUS B
TEOpHH (PUPMBI.

Pa3zpnen 3. UnTerpanbHoe ucuncjieHue GyHKUNH OJHOM NepeMeHHOM.

[Toapaznen 3.1. HeonpeneneHHbIN HHTETPAT.

Omnpenenenne mnepBooOpa3Hoii. Teopema 0 OECKOHEYHOM MHOXKECTBE NEPBOOOPA3HBIX LIS
nanHoi (yHkiuu. [loHsTue HeompeneneHHOro WHTerpana. TaOnmuiia OCHOBHBIX HHTETPAJIOB.
OcHOBHbBIE CBOMCTBa HEONPENECICHHOIO UHTerpana. MHTerpupoBaHHe METOJAMU 3aMEHbI
MEPEMEHHOI U 10 yacTsM. PanroHanbHble IpoOu U UX UHTETPUPOBAHHE.

[Moxpasnen 3.2. OnpeneneHHbI HHTETPAIT.

[TonsiTe omnpeneneHHOro MHTETpalla, OCHOBHBIE CBOMCTBA. TeopemMa o cpeanem. Ilnmomane
KpUBOJMHENHON Tpanenuu. [Ipom3BoaHAas ONpPENEICHHOrO0 HMHTErpajia I0 IEPEMEHHOMY
BepxHeMy mpeneny. @opmyna HeroTona-JIeiiOHuna. Brruncienne omnpeneneHHOro MHTerpala
METOJaMH 3aMeHbl NepeMeHHON M mo yactsM. HecoOctBeHHble mHTerpansl. [Ipunoxkenus
OTIpeZIeIEHHOT0 HMHTEerpaia: Iomaab (QUrypbl B JAEKapTOBBIX KOOpAMHATaxX, 00BeM Tena
BpalIeHUs, JJINHA TyTU IIJIOCKOM KPUBOM.

Pa3nesn 4. DyHKIIMH HECKOJIBKHX MEPeMEHHBIX.

[Toapaznen 4.1. Onpenenenne PyHKIIUU HECKOIBKUX IEPEMEHHBIX.

Ob6nacte onpenenenus u rpaduk GyHKIUU JBYX NMEepEeMEHHbIX. JIMHUM M TOBEPXHOCTH YPOBHSI.
YacTtaeie mpou3BoaHbie U auddepeniuansl. [lonHoe npupamienue u noiaHsid quddepeniman,
ero npumenenue. [IponsBoaHas cioxHON (GYHKIIUU, IPOU3BOIHAS HESBHO 33/IaHHON (PYHKIIHU.
VYpaBHeHune kacaTenbHOM K KpuBoil F(x,y) = 0. VYpaBHeHHE KacaTelbHOW MJIOCKOCTH K
noBepxHoctn  F(x,vy,z) = 0. [IpomsBogHas mo HampaBieHuto. ['paguent. YacTHbie
MIPOU3BOHBIC BBICIITUX TTOPSIKOB.

[Tonpaznen 4.2. DxcTpeMyMbl QYHKIUU ABYX TEPEMEHHBIX.

Omnpenenenne skcTpeMyMma (GYHKIMUM HECKOJIBKHX MEPEMEHHBIX. YCIOBHBIE 3KCTPEMYMBbI;
HauOoJsblllee M HauMeHblIee 3HaueHus QYHKIUM z = f(x,y) B 3aMKHYTOH OrpaHUYEHHOMN
o0nacTi. DKOHOMHUYECKHE MTPUIIOKEHHUS.

Paszpnen S. lu¢ppepennuaibubie ypaBHEHHS.

[Tonpaznen 5.1. IuddepenunanbHble ypaBHEHUS IEPBOTO MOPSAIKA.
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[Ipumepsl 3amau, npuBoImMX K AuddepeHnmanbHbIM ypaBHeHUsAM. JuddepeHunaibHoe
ypaBHeHHus |-ro mopsgka: oOmee uW dYacTHOe — pemieHue (WHTerpai), 3amgada Komw,
dbopMynupoBka TEOpEMbI  CYIIECTBOBAHUS M EJAMHCTBEHHOCTH pELICHUS YpaBHEHUS
v'= f(x,y). Huddepenunanpupie ypaBHeHHS 1-ro ToOpsAKa C  pa3eNsIOIIUMHUCS
nepeMeHHbIMH. JluHelnble nuddepeHnuanbHbple ypaBHEHHsS 1-TO mMoOpsiika W ypaBHEHUs
bepuymn.

[Toapaznen 5.2. Jluddhepennnansubie ypaBHEHHsI BTOPOTO TOPSIKA.

Huddepennmanbaple ypaBHEHHS 2-TO TIOpsIKa: O0Iee U YaCTHOE pelIeHue (MHTerpai), 3aaaqa
Komm, ¢opmynupoBka Teopembl CYIIECTBOBAHUS W EIMHCTBEHHOCTH PEUICHHS ypaBHEHUS
v' = f(x,y,v"). duddepenunansupie ypaBHEHUS 2-TO TOPSAKA, AOMYCKAIOUIHE MOHIKEHHUE
nopsnka. Jluneitnole muddepeHManbHble ypaBHEHHS 2-TO MOpAIKA: CTPyKTypa oOuiero
pelieHuss  OJHOPOJAHOTO M  HEOJHOPOAHOrO  ypaBHeHHMH.  JIMHelHBIE  OJHOPOIHBIC
muddepeHaIbHbple  ypaBHEHUS 2-TO  TOpSAKa C  TMOCTOSHHBIMH  KO3(h(UIIEHTaMHU.
Xapakrepuctuiyeckoe ypaBHeHHe. JIuHelHble quddepeHnnanbHble YpaBHEHHs 2-T0 TOpsIKa ¢
MOCTOSTHHBIMH KOA((DUIIMEHTAMU | CIICIUATBHON MPaBOi YaCThIO.

Pa3gen 6. Psaanl.

[Tonpaznen 6.1. UucnoBsie psibl.

Cxomumocts psga. [Ipusnaku lanam6epa u Komu. MHTErpanbHblil pu3HaKk CXOIUMOCTH.
[Tonpaznen 6.2. @yHk1MOHANBHBIE Psiibl. CTENIEHHBIE PSIBL.

[Toroueunasi, paBHOMEpHas U HOpPMallbHas CXOJUMOCTH, CBsI3b MeEXay HuMHU. [lpusHax
Beiiepmrpacca paBHOMepHOH cxomumoctu. [lpmsnaku AGens u Jupuxie. HempepbBHOCTS,
b hepeHIIMPYEMOCTh U HHTETPUPYEMOCTh CyMMbI (DYHKIIMOHAIBHOTO psifa. CTeneHHbIE PSAIbL.
Teopema Komu-Anamapa. Paguyc u mHTEpBan cX0AUMOCTH cTENEHHOTo psiaa. Teopema AGens.

4.2. PacnipeesieHre KOHTAKTHON ¥ CAMOCTOSITeIbHOM padoThI P MOATOTOBKE K
3aHATHAM 10 MOAPa3aea1aM

4.2.1. Ounas popma o0y4yeHust

KonTakTHas
pabora CP

J 113

PGSI[GJ'IBI, noapasaciibl JUCIHUTUIAHBI

Pa3nen 1. Beeaenue B anajaus. 3 5 5

ITonpasnen 1.1. MHOXecTBa U PyHKIUH.

Onepauun Hajg MHOXecTBaMU. (OCHOBHBIE UHCIIOBBIE MHOXKECTBA.
@OyHKIMU ofHOM  mepeMeHHOH. OCHOBHBIE JIEMEHTapHble ()YHKIIHH,
ux rpauku. CnoxHast QyHKIHS.

ITonpaznen 1.2. IIpenensl 1 HENPEPBIBHOCTS.

[locnenoBarenpHOCTH, IpPEAEN  YHCIOBOM  IOCIENOBATEIBHOCTH.
Teopewmsl o0 npenenax. [Ipusnaku cymectsoBanus npenenos. 1lepseiii u
BTOPOH 3ameuaTenbHbIi mpenensl. beckoHedyHO Manble M OECKOHEYHO
OonblIMe BEJIWYMHBI, CBSI3b MeXJ1y HMMU. CpaBHeHHE OECKOHEYHO
MajblX BENWYMH. PackpeiThe HeompeneneHHocTe. HempepsIBHOCTH
¢ynkuuid. Touku paspeiBa. Kimaccudukarms Touek pa3poiba.

Paznen 2. /AuddepennuanbHoe ucuucieHne (GyHKOMd OAHOrO
NepeMeHHOro.
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ITompazmen  2.1. IlpousBomnas. IIpouwsBomHas:  ompeaesneHue,
MEXaHUYECKUM U TE€OMETPUYECKUN CMBICI. YPaBHEHUE KacaTeIbHOM K
kpuBoi. JluddepeHuupyemMocts (QyHKIUH, CBS3b HENPEPHIBHOCTU C

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

Hubdepennman  (yHKIMH, €ro MNPUMEHEHHE B MNPUOIMIKECHHBIX
BBIYHCIICHHSIX.

[Toapazaen 2.2. UccnenoBanue GyHKIIAN.

JloctaTouHble TMPU3HAKK MOHOTOHHOCTH (DYHKIUU. ODKCTPEMYMBI
GbyHKIMM, HEOOXOJAMMOE M JIOCTATOYHBIC YCIOBHSA. DKOHOMHYECKHE
NpUIIOKEeHUs. BBIMyKI0CTh KpUBOH, Touku mneperubda. Heobxonumoe u
JIOCTaTOYHBIE  YCJIIOBHSl.  ACHUMITOTBI ~ KPUBOM. DKOHOMHYECKHE
MIPUJIOKCHUS B TCOPUU (DUPMBEL.

Pa3znea 3. UuTerpajbHoe ucuucjieHue PyHKuni oHOM
nepeMeHHOM.

[Tonpasnen 3.1. HeonpeneneHHbli ©HTErpal.

Ompenenenue nepBooOpa3Hoil. TeopemMa 0 OECKOHEYHOM MHOMKECTBE
nepBooOpaszHbIX 171 AaHHON ¢yHkiuu. [loHsATHE HEOoIpeneIeHHOro
uHTerpana. Tabnwma OCHOBHBIX WHTErpasioB. (OCHOBHBIC CBOWMCTBA
HEOMpeAeNIeHHOr0 HuHTerpana. VHTerpupoBaHHe MeETOJaMU 3aMEHBI
NMEepeMEeHHOH W 1O  dYacTsaM. PammoHanmpHBlE JApoOM W HX
WHTErpUPOBAHUE.

[Tonpaznen 3.2. OnpeneneHHbll HHTErpal.

IlonsTHe OMpeneIEeHHOT0 MHTErpajga, OCHOBHBIE CBOMCTBAa. TeopeMma o
cpenHeM. Ilnomane  kpuBonmHeHOW — Tpameuuu. [IpousBoaHas
ONPEACIICHHOIO0 MHTErpajga II0 IMEPEMEHHOMY BEpPXHEMY IIpEIEIy.
@®opmyna  Herorona-JleliOauna.  Beiumcienue — onpeneneHHOTro
UHTErpajia  METOJaMHM  3aMEHbl IEPEMEHHOM M 10  YacCTsM.
HecoOctBennble uHTerpansl. [IpuinokeHuss onpenesieHHOro HHTerpana:
IUI0IAb (PUTYpPHI B JEKapTOBBIX KOOpJAMHATaX, 00bEM Tejla BpallleHHs,
JUIMHA JTYTH TJIOCKON KPUBOIA.

Paznen 4. DyHKIMHM HECKOJILKHUX NepeMeHHbIX.

[Mogpaznen 4.1. Onpenenenve GYHKIMH HECKOJbKUX IEPEMEHHBIX.
Ob6nacte ompenenenus U rpaguk GyHKIUM OBYX NepeMeHHbIX. JIluHun
U TIOBEPXHOCTH YpOBHA. YacTHble MpOM3BOAHBIE M UG (epeHIIHAIBI.
[TonHoe mnpupamieHne W NOJAHBIN JuddepeHran, ero NpUMEHEHHeE.
[IpousBogHas cinoxHOM (YHKIMU, MPOU3BOJIHAS HESBHO 3aJaHHOU
¢byHKIMU. YpaBHEHHE KacaTeIbHOW IJIOCKOCTH K TIOBEPXHOCTH.
[IpousBogHas mo HampaiaeHuro. ['paaueHT. YacTHble NPOU3BOAHBIE
BBICIIMX MOPSAKOB.

[Tonpaznen 4.2. DxcTpeMyMbl PYHKIIMH JBYX NEPEMEHHBIX.

Omnpenenenue 3KcTpeMyMa (YHKIUM HECKOJIBKMX EPEMEHHBIX.
VYCnoBHBIE OKCTpEMyMBbI; HaWOOJbIIEE W HAUMEHbIEEe 3HAYCHUS
¢byHkmun  z = f(x,¥) B 3aMKHYTOM OrpaHUYeHHOW oOOIacTH.

OKOHOMHUUYECKIE IPUITTOKCHUA.

Pa3nea 5. luddepennuanbHble ypaBHEHHS.

4 3
4 2
7 5
4 3
3 2
8 5
4 3
4 2
6 6
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[Mogpaznen 5.1. Inddepennnanbabie ypaBHEHUS IEPBOTO MOPSAKA.
[Mpumepsl 3amad, mpuBOAAMMX K AU((EepeHIIMATIBHBIM YPaBHEHUSM.
HuddepenunanbHoe ypaBHeHHsI 1-ro mopsika: ofliee U YacTHOE
pemienne (uHTerpan), 3amada Komm, ¢opMynnpoBka TEOPEMBI
CYILIECTBOBAHUS M €JUHCTBEHHOCTH pellIeHus ypaBHeHHs y' = f(x, V).
Huddepenunanbapie ypaBHEHUS 1-TO TOpsIKa € Pa3IeNsSIOIIUMUCS
nepeMeHHbIMH. JIuHelHble auddepeHuranbible  ypaBHEHHUsS 1-TO
IIOPsIIKA ¥ ypaBHEHMs bepHyIun.

[Monpaznen 5.2. luddepennmanbabie ypaBHEHHSI BTOPOTO MOPSIKA.
Huddepenunanbuple ypaBHEHHs 2-ro mHopsiika: oOliee M 4acTHOe
pemenne (uHTErpan), 3amada Komm, QopmynupoBka TeopeMsl
CYIIECTBOBAaHMA W €IMHCTBEHHOCTM  pELICHUs  ypaBHEHHUs
v'=f(x,y,v). dubdepenuunanpHple ypaBHEHHs 2-TO IOPAIKA,
JOIyCKarolle MOHWXKeHue mnopsaka. Jlunelinsle nuddepeHunanbHble
ypaBHEHHS 2-TO MOPSAKA: CTPYKTYpa OOIIEro pemeHusi OJHOPOJHOTO U
HEOJJHOPOJHOI'0 YpaBHEHUH. Jluneitnble OJTHOPOJHBIE
middepeHaibHble  YpaBHEHUS 2-TO TOPSAAKAa C  IOCTOSHHBIMH
kodpduurenTamu.  XapakTepucTuueckoe ypaBHeHue. JIuHelHble
middepeHanbHble  YpaBHEHHUS 2-TO TOPSAAKAa C IOCTOSHHBIMH
KO3 PHULIHUEHTaMHU U CIIeLHaIbHON IPaBOi YacThIO.

Pazgea 6. Paabl.

5,5

[Toxgpaznen 6.1. UucnoBeie psjbl.
Cxonumocts psaa. Ilpusnaku Jlanambepa u Komm. WHTerpanbhbiit
MPU3HAK CXOJIUMOCTH.

[Tonpaznen 6.2. dynkunoHanbHblie psAabl. CTEIEHHbBIE PSJIBL.
[loroueuHasi, paBHOMEpHass U HOpMaJlbHasi CXOJUMOCTH, CBSI3b MEXIY
HumH. IIpusHak Beiiepmrpacca paBHOMepHOU cxonuMocTu. [Ipusnaku
Abens wu Jupuxine. HemnpeprsiBHOCTB, auddepenunpyemMocts u
UHTETPUPYEMOCTh CYyMMbI (DYHKIIMOHAJIBHOTO psiga. CTeneHHbIe PsJIbL.
Teopema Kommu-Anamapa. Paguyc u uHTEpBaiI CXOUMOCTH CTENEHHOTO
psana. Teopema AbGens.

2,5

Bcero

20

38

31,5

4.2.2. Ouno-3a04Has ¢opma o0yueHust

PGSI[GJ'IBI, noapasaciibl JUCHUTUIAHBI

KonTakTHas
pabora

JI

113

CP

Paznen 1. BBenenue B anajaus.

2

2

[Tonpaznen 1.1. MuoxecTBa U QyHKIUU.

Onepaunn Hajg MHOXKecTBaMU. (OCHOBHBIE UHCIIOBBIE MHOJKECTBA.
OyHKIMM OJHON  mepeMeHHOW. OCHOBHbBIE dJieMEHTapHble (DYHKINU,
ux rpa¢uku. CroxxHas QyHKIHS.

[Tonpaznen 1.2. Ilpenensl 1 HENPEPHIBHOCTD.

[locnenoBarenbHOCTH,  TPENENT  YUCIOBOM  MOCJIEIOBATEIBHOCTH.
Teopewms! o npenenax. [Ipusnaku cymecTBoBanus npenenos. Ilepseiil u
BTOpOW 3amevarenbHbIi npeaenbl. beckoHeyHO Manible U OECKOHEUHO
00JbIIME BEIMYUHBL, CBSI3b MEXJIy HuUMHU. CpaBHeHHE OECKOHEYHO
ManblX BenWuuH. PackpeiTue HeompezneneHHoctel. HemnpepbiBHOCTD
¢byuxuii. Touku paspeiBa. Knaccudukanus Touek paspbisa.
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Paznen 2. /{uddepennuanbHoe ucumucieHne (GyHKOMd OAHOrO
NepeMeHHOro.

Ilompaznen  2.1. IlpousBoanas. IlpousBoaHas:  omnpenencHUe,
MEXaHUYECKUI M T€OMETPUUYECKUM CMBICI. YpaBHEHUE KacaTeIbHOU K
kpuBoid. JuddepenunpyemMocts (QyHKIUI, CBSI3b HENPEPHIBHOCTH C

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

Huddepenuman ¢GyHKIMH, €ro MNpPUMEHEHHE B MPHOIMKEHHBIX
BBIYHCIICHUSIX.

[Monpaznen 2.2. iccnenoBanue GyHKIHH.

JlocTarouHble TpPH3HAKK MOHOTOHHOCTH (DYHKIHH. DKCTPEMYMBI
¢GbyHKIMK, HEOOXOIUMOE M JIOCTaTOYHBIE YCIOBHA. DKOHOMUYECKHE
MPUIOXKEeHUs. BBIMYKIOCTh KpUBOW, ToukM meperunba. Heobxomumoe n
JOCTAaTOYHbIC yCJ10BUA. ACUMIITOTHI KpI/IBOﬁ. DKOHOMUYECKHE
MIPUIIOKECHUS B TEOPUU (HPMBIL.

Pa3nea 3. UnTerpanbHoe ucuuciaeHue pyHKuui o1HOM
nepeMeHHOM.

[Mogpaznen 3.1. HeonpeneneHnuwlit HHTETpa.

Omnpenenenue nepBooOpazHoil. Teopema 0 OECKOHEYHOM MHOXKECTBE
MEepPBOOOPA3HBIX I JaHHOW (yHKIuH. [loHSATHE HEONPENeICHHOTO
uHTerpana. TaOnuma OCHOBHBIX HHTErpaioB. OCHOBHBIE CBOWCTBa
HEOMpPEACIIEHHOT0 HWHTerpana. MHTerpupoBaHME METOJaMH 3aMEHBI
NMEepEeMEHHOH W 1O  4YacTsAM. PammoHanmpHBIEe JApoOM W X
WHTETPUPOBAHNE.

[Toxgpaznen 3.2. OnpenesneHHbIN UHTETpal.

[lonsTHE OmpeneneHHOro MHTErpaia, OCHOBHBIE CBOWCTBAa. Teopema o
cpeasem. IDmomane  kpuBonuHelWHoOM — Tpaneuuu. IIpomsBognas
ONPEIEICHHOI0 HHTErpajla MO IEPEMEHHOMY BEPXHEMY IIpEIECIy.
@®opmyna  Herorona-JleitOuuna.  Bbpluucienue — onpeneneHHOro
MHTETpaJla METOJAMM  3aMEHbl IIEPEMEHHOW M 10  YacTiAM.
Hecob6cTBenHble nHTerpasnsl. [Ipunoxenus onpenaeneHHOro MHTErpaia:
wiouaab GUrypsl B A€KapTOBBIX KOOpAWHATaX, 00BEM Teja BpallleHUs,
JUIMHA YTH IUIOCKON KPUBOM.

Paznen 4, (I)yHKIIHP[ HECKOJBKHX ITEPEMECHHDBIX.

[Mompaznen 4.1. Ompenenenne (GYHKIIUUM HECKOIbKUX MEPEMEHHBIX.
Ob6nacTh onpenenenus U rpadpuk QyHKIUU ABYX NEpEMEHHbIX. JInHUM
U TIOBEPXHOCTH ypoBHA. YacTHble mpou3BojHble U auddepeHnmabl.
[lonHoe mnpupaiienue v mnosHbIM nuddepeHran, ero NpuUMEHEHHE.
[IponsBosnHas cioKHOW (YHKIMM, MPOU3BOJIHAS HESIBHO 3aJaHHOM
¢byHKIMK. YpaBHEHHE KacaTeIbHOW IUIOCKOCTH K TIOBEPXHOCTH.
[Ipon3BosnHas mo HampaBieHuto. ['pagueHt. YacTHele NPOU3BOJIHBIE
BBICIINX TOPSIIKOB.

[Tonpaznen 4.2. DxcTpeMyMbl PYHKIIMH JBYX NEPEMEHHBIX.

Omnpenenenue dKCTpeMyMa (YHKIMM HECKOJBKMX IEPEMEHHBIX.
VYCnoBHBIE OKCTpEMyMBbI; HaWOOJbIIEE W HAUMEHbIEEe 3HAYCHUS
¢byakmun  z = f(x,¥) B 3aMKHYTOM OrpaHHYeHHOW OOIacTH.

OKOHOMHUUYECKHE IMPUITOKCHUA.

Paznen 5. /Iludgdepennuanbabie ypaBHeHUs.

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 AudQepeHIInaIbHBIM YPaBHEHUSIM.
HuddepenunanbHoe ypaBHeHHsT 1-ro mopsika: ofllee U YacTHOE
pemienue (uHTEerpan), 3amada Komm, ¢dopMynupoBka TEOPEMBI
CYILIECTBOBAHUS M €JUHCTBEHHOCTH pellIeHus ypaBHeHHs y' = f(x, V).
Huddepenunanbapie ypaBHEHUS 1-TO TOpsIKa € Pa3IeNsSIOIIUMUCS
nepeMeHHbIMH. JIuHelHble auddepeHuraibible  ypaBHEHUS 1-TO
IIOPsIIKA ¥ ypaBHEHMs bepHyIun.

[onpaznen 5.2. AuddepeHnmanbapie ypaBHEHUS BTOPOTO MOPSIKA.
Huddepenunanbuple ypaBHEHHs 2-ro mHopsiika: oOliee M 4acTHOe
pemenne (uHTErpan), 3amada Kommwm, dopmynuposka TEOPEMBI
CYLIECTBOBaHUA U €IMHCTBEHHOCTH  pEUICHUs  ypaBHEHHUS
v'=f(x,y,v). dubdepenuunanpHple ypaBHEHHs 2-TO IOPAIKA,
JOIyCKarolle MOHWXKeHue mnopsaka. Jlunelinsle nuddepeHunanbHble
ypaBHEHHS 2-TO MOPSAKA: CTPYKTYpa OOIIEro pemeHusi OJHOPOJHOTO U
HEOJJHOPOJHOI'0 YpaBHEHUH. Jluneitnble OJTHOPOJHBIE
middepeHaibHble  YpaBHEHHUS 2-TO TOPSAIKAa C  IOCTOSHHBIMH
kodpduuruenTamu.  XapakTepucTHyeckoe ypaBHeHMEe. JIuHeilHble
middepeHanbHble  YpaBHEHHUS 2-TO TOPSAAKAa C IOCTOSHHBIMH
KO3 PHULIHUEHTaMHU U CIIeLHaIbHON IPaBOi YacThIO.

Pazgea 6. Paabl.

115

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

5,5

[logpa3znen 6.2. @yHkMOHANbHBIE PAAbL. CTENEHHBIE PAIBL.
[loToyeuHnasi, paBHOMEpPHAsl U HOPMaJIbHAasI CXOAUMOCTH, CBSI3b MEXKIY
Humu. [Ipuznak Beliepmirpacca paBHoMepHo# cxoaumocTu. [IpuzHaku
Abens u Aupuxie. HenpepsiBHOCTD, tuddepeHunpyemMocTs u
UHTETPUPYEMOCTh CyMMBI ()YHKLIIMOHATIBHOTO psifa. CTENEeHHbIE PSIIBL.
Teopema Komu-Anamapa. Paanyc u uHTEpBai CXOAUMOCTH CTETIEHHOTO
psna. Teopema AbGens.

Bcero

12

10

67,5

4.3. Hepeqeﬂb TEM H y‘leﬁHO-MeTOJII/I‘leCKOFO o0ecreueHus AJsI CAMOCTOSITEIbHOM

padoThI 00y4arOIUXCs

O0BéM, u
Ne Tema camoCTOATENBHON Y4ebHO-MeToIn4ecKoe ¢dopma oOyueHust
n/m paboThI o0ecrnieueHune OYHas OYHO-
3a04Hast
Ioapa3nen 1.1. Muo:xxkecTBa U GyHKIMH. 2 4
1. |Ilpeamer matemaruueckoro | lllepmnues B. I'. Marematnueckuii 2 4

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

aHaIMU3  [dNEKTPOHHBIM  pecypc:
VYuebHoe nocobue / B. I'. Illepuinen
- MockBa: OOO  "Hayuno-
uznarensekuit nentp MHOPA-M",
2023 - 288 c. [DU] [OBC 3nanunym]
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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Ioapasnen 1.2. Ilpenesnbl M1 HEMPEPBLIBHOCTb. 3 4
2. | Teopembr o HenpepsiBHBIX | Lllepmues B. I'. Maremaruueckuit 3 4
hyHKIHIX Ha OTpE3KE. | aHAJIM3  [AJIEKTPOHHBIM  pecypc:
HenpepbIBHOCTB VYuebnoe nocobue / B. I'. Illepmnen
AJIEMEHTAPHBIX (YHKIIHH. - MockBa: OOO  "Hayuno-
uznarenbekuii nentp MHOPA-M",
2023 - 288 c. [DU] [OBC 3nanuym]
URL:
https://znanium.com/catalog/docum
ent?id=419610
Ioapa3snen 2.1. IlpousBoanas. 3 4
3. | [Ipumenenne mpousBonHoi B | Llepmmes B. I. Maremaruueckuit 3 4
SKOHOMHUYECKUX aHalM3  [2JIEKTPOHHBIM  pecypc]:
UCCIIETOBAHMSIX: VYuebnoe nocobue / B. I'. Illepmnen
[IpousBoacTBEHHBIE - MockBa: OOO  "Hayuno-
¢byakuu. OyHKOuHM crnpoca, | u3garensckuii nearp 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. Bobpuk, P. K.
I'punnesuutoc, B. 1. Margees, b.
M. Pyawik, P. B. Caruros, O. K.
Cmarmna, B. [I. IlepuiHes;
Poccuniickuit SKOHOMHUYECKHI
ynusepcuteT uM. I'.B. [linexanosa -
Mockaa: 000 "Hayuno-
nznarensekuit nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nannym]
URL:
https://znanium.com/catalog/docum
ent?id=400011
IMoapa3snen 2.2. UcciaenoBanune GpyHKIuii. 2 4
4 HCCHG{[OBaHHe JUTHAMUKH [lepmnes B. I'. Maremarnueckuit 2 4
MIOJIHOM BBIPYYKH B .
SABHCHMOCTH o | AHATH3 [PneKTpoHHBIN  pecypc]:
A TACTIIHOCTI cnpoca. Yuebnoe nmocobue / B. I'. IllepiHen
Hccnenosanue JVHAMUKH | Mocksa: = 000 "Hayusio-
o m3narensckuii nenrp MHOPA-M",
ymcmit, JMHAMHRE | 5493 _ 288 ¢. [9H] [IBC 3nannym]
GYHKIIUM TOJHBIX, CPEIHUX, URL:
g,iiiig’:m Hoﬁie)i’:{fé https://znanium.com/catalog/docum
. ent?id=419610
MaKCUMaJIbHON MPUOBLIH.

Ioapa3zaen 3.1. HeonpeneneHHbIH HHTErpaJl. 3 6
WNHuTterpupoBanue Illepmnes B. I'. Maremarnueckuit
TPUTOHOMETPUIECKUX aHaJgu3 [dJIEKTPOHHBIM  pecypc:

5. | ¢yHkumii  mpu  momoiuu | YuebHoe nocobue / B. I'. lllepmnen 3 6
YHUBEpPCaIbHOU - MockBa: OOO  "HayuHo-

TPUTOHOMETPUUECKON

nznarensekuii 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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IIOACTaAaHOBKHM.

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

bo6puk I'. Y. Beicias MmaremaTuka
JUTSE SKOHOMHKCTOB: COOpHHK 3aaad
[anexTpoHHBI pecypc]: YdeOHOe
nocobue / I'. U. bobpux, P. K.
I'punuesuutoc, B. . Martsees, b.
M. Pyasik, P. B. Caruros, O. K.
Cmarmna, B. [I. IlepiHes;
Poccuiickmit SKOHOMHUYECKHUM
ynupepcuteT uM. ['.B. [lnexanona -
Mockaa: 000 "Hayuno-
m3natensckui nentp MHOPA-M",
2022 - 539 c. [BDU] [DBC 3nanuym]
URL:
https://znanium.com/catalog/docum
ent?id=400011

Hoapa3nen 3.2. OnpeaeseHHbIH HHTErPaJl. 2 6
[MlepmeB B. I'. Marematnueckuii
aHaJIu3 [dJEKTPOHHBIM  pecypc]:
[Tpumenenne ompeneneHHoro | YaeoHoe mocooue / B. I'. Illeprines
HWHTErpaja B olneHke | - Mocksa: 000 "Hayuno-
6. muddepennmanu - 10x0A0B | uznarensckuii nentp MHOPA-M", 2 6
nacenenus. Kpusas Jlopenca | 2023 - 288 c. [DU] [OBC 3nanuym]
u ko3 purment JHxuHM. URL:
https://znanium.com/catalog/docum
ent?id=419610
Hoapa3nen 4.1. Onpenesienne GyHKIMU HECKOIbKHUX MepPeMEeHHBbIX. 3 8
[lepmnes B. I'. Maremarnueckuit
aHaJ U3 [dJIEKTPOHHBIM  pecypc:
VYuyebHoe nocobue / B. I'. Illepmnen
[Tpumepsl ucnons3oBanus | - MockBa: OOO  "HayuHo-
7. byHKIIUN HECKONbKUX | n3narensckuil nueHtp MHOPA-M", 3 8
MePEMEHHBIX B 9KOHOMUKE. 2023 - 288 c. [DU] [3BC 3nanuym]
URL:
https://znanium.com/catalog/docum
ent?id=419610
IMoapasnen 4.2. IkcrpeMyMbl GYHKIIUM ABYX NlepeMeHHBbIX. 2 8
[Mlepmnes B. I'. Marematuuyeckuit
aHaJ U3 [dJIEKTPOHHBIM  pecypc:
VYuebHoe nocobue / B. I'. Illepuinen
- MockBa: OOO  "Hayuno-
[Ipenen ¢hyHKIMK HECKONBKUX | M3naTensckuii nieHtp MHDOPA-M",
8. | mepeMeHHBIX. IMpenen | 2023 - 288 c. [DU] [DBC 3nannym] 2 8

(GYHKIIMU TIO HANpaBJIEHUIO.

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

bo6puxk I'. Y. Beicias Mmarematuka
JJII OKOHOMHUCTOB: C60pHI/IK 3a1a4



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. Bbobpux, P. K.
I'punuesuutoc, B. . Martsees, b.
M. Pynwik, P. B. Caruros, O. K.
Cmarmna, B. [I. IlepuiHes;
Poccuiickmit SKOHOMHUYECKHUM
ynupepcuteT uM. ['.B. [lnexanona -
Mockaa: 000 "Hayuno-
m3natensckui nenrp MHOPA-M",
2022 - 539 c. [BDU] [DBC 3nanuym]
URL.:
https://znanium.com/catalog/docum
ent?id=400011

Iloapasnen 5.1. Ind¢epenunaibHbie ypaBHEHHs IIEPBOI0 MOPS/IKA. 3 6
[llepmreB B. I'. Marematuyeckuit
Crctemb: aHaJgu3 [dJEKTPOHHBIM  pecypc]:
ﬂHq)(bepeI{HHaHLHII:IIX YueOnoe nocobue / B. I'. Illepiines
YpaBHEHUH. opMambHas | T 500 "Hayuo-
9. (opma cucTemsl. OThickanme uznarensckuii nenrp MHOPA-M", 3 6
PELICHHs  CHCTEMBI METONOM | 5yoa seo (D] [9BC 3uanmywm]
CBEICHUSA K OZHOMY | jp .
}HIE gﬁiﬂ ?;I)I'HMBHOMY https://znanium.com/catalog/docum
ent?id=419610
Hoapa3snen 5.2. Inddepennuaibabie ypaBHeHHs] BTOPOro MOPsiAKa. 3 6
[llepmreB B. I'. MaremaTtudeckuii
aHaJgu3 [dJIEKTPOHHBIM  pecypc:
TlnddepeHimanbHbe YueOnoe nocobue / B. I'. lllepiinen
- MockBa: OOO  "Hayuno-
10. YpaBHEHUA  N-TO  TOpA/KaA. u3narensckuii nenrp MHOPA-M", 3 6
Jinbdepenmmanbrnie 2023 - 288 c. [OM] [IBC 3uanmym]
ypaBHEHHUS B 9KOHOMHUKE. URL:
https://znanium.com/catalog/docum
ent?id=419610
IToapasnen 6.1. YucioBbie psiibl. 3 9,9
[lepmnes B. I'. Maremarnueckuit
aHaJ U3 [dJIEKTPOHHBIM  pecypc:
VYuebnoe nocobue / B. I'. lllepunen
- MockBa: OOO  "HayuHo-
m3narensckuii nenrp MHOPA-M",
Teopema Pumana u moustue | 2023 - 288 c. [DU] [OBC 3nannym]
yciaoBHO cxoasamerocs psaa. | URL:
[MpousBencuue qucioBbIX | https://znanium.com/catalog/docum
psamoB,  corjacoBaHHoe ¢ | ent?id=419610
11. 3 55
MIPOU3BEACHUEM yacTHbIX | boOpuk I'. . Beiciias maremaTtuka
CYMM. Teopema 0 | Ul KOHOMMCTOB: COOPHHK 3ajau
MPOU3BEICHUN aOCOJIOTHO | [97eKTpOHHBIM pecypc]: VYdeOHoe

CXOOAIIUXCA PAOOB.

nocodue / I'. U. bobpux, P. K.
I'punuesuutoc, B. 1. Martsees, b.
M. Pynbik, P. B. Carutos, O. K.
Cwmaruna, B. TI. Illepmmnes;
Poccuiickmit 9KOHOMUYECKHUIMI
yHusepcuter um. I'.B. Iliexanosa -



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
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Mockaa: 000 "HayuHo-
m3narensckuii uentp 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 CTEIICHHOTO
pana (HEeTPEepBIBHOCTH,
UHTETPUPYEMOCTh u
b depeHIPyeMOCTb).

OyHKIIUN aHATUTHYECKHE B
Touke u psang  Teiinopa.
OmnpeneneHue 3J1€MEHTapPHBIX
(GYHKIUN CTETIEHHBIMH PsiiaM.

[MlepmneB B. I'. Marematnueckuit
aHallU3  [2JIEKTPOHHBIM  pecypc]:
VYuebnoe nocobue / B. I'. Illepmnen
- MockBa: OOO  "Hayuyno-
uznarenbekuit nentp MHOPA-M",
2023 - 288 c. [DU] [OBC 3nannym]
URL:
https://znanium.com/catalog/docum
ent?id=419610

bo6puk I'. Y. Beicias MmaremaTuka
JUTSE SKOHOMHCTOB: COOpHHK 3aaad
[anexkTpoHHBIA pecypc]: YuebHOe
nocobue / I'. U. Bbobpux, P. K.
I'punnesuutoc, B. 1. Margees, b.
M. Pyawik, P. B. Caruros, O. K.
Cmarmna, B. [I. llepuiHes;
Poccuniickuit 3KOHOMHUYECKHI
ynusepcuteT uM. I'.B. [linexanosa -
Mockaa: 000 "Hayuno-
m3natensckuit 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. ®OH/I OLIEHOYHBIX CPEACTB /IJIsl MPOBEIeHUS IPOMEKYTOYHOM aTTecTallul

5.1. Dranbl popMUpPOBAHUSA KOMIIETEHIH

Nuauxarop
IHoapa3aen 1MCUMIIHHBI Komnerenuus AOCTUKEHUS
KOMIICTCHIIUH
[Moxpasmen 1.1. MuokecTBa U PyHKIHH. 32
Onepaunn Haxg MHOXecTBaMH. (OCHOBHBIE 4YHCIIOBBIE
MHOKecTBa. DYHKIMM OAHONW  mepeMeHHOW. OCHOBHBIE YK-1 y2
asieMeHTapHble  (QyHKIuM, uxX rpaduku. CroxHas 50
GbyHKIHS.
32
[Togpasnen 1.2. IIpenenbl 1 HENPEPHIBHOCTD.
ITocnenoBarensHOCTH, npenen YK CIOBOU
IIOCJIEI0BATENbHOCTH. TeopeMbl o mnpenenax. IIpusHaku YK-1 V2
cyliecTBoBaHus  mpenenosB.  Ilepelii  u BTOpOH
3aMedaTeNbHbId  npenenbl.  beckoHedHO — Manble  H



https://znanium.com/catalog/document?id=400011
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OECKOHEYHO OOJIbIINE BEJIUYUHBI, CBA3b MEXIY HHUMH.
CpaBHeHne OECKOHEYHO MajbIX BeIMYUH. PackpbiThe
Heonpenenennocteil. HenpepbiBHOCTh (yHKIMA. Touku
paspeiBa. Knaccudukanus Touek paspoiBa.

H2

[Tonpaznen 2.1. IIpousBoanas.

[TpousBoaHas: oIpeiesIeHue, MEXaHHYECKUN u
F€OMETPUYECKHIM CMBICII. YpaBHEHHE KacaTelbHOM K
kpuBoi.  uddepenuupyemocts  (HyHKIMHA,  CBA3D
HernpepblBHOCTH ¢ nuddeperiupyeMocTthio. OOpaTHas
¢bynkuusa u ee quddepenuupopanue. Tabiuma 0CHOBHBIX
npaBuil U dopmyn auddepenuupoBanus. [IpousBoaHbIe
BbICIIMX TOpsAKoB. [uddepennman QyHKIHHM, ero
MIPUMEHEHHE B MTPUOIMKEHHBIX BHIYUCICHUSX.

VK-1

32

y2

H2

[Monpaznen 2.2. iccnenoBanue GyHKITHI.

JloctaTouHble  MPU3HAKK  MOHOTOHHOCTH  (DYHKIIMH.
OKCTpeMyMbl (PYHKIHH, HEOOXOAMMOE M JOCTATOYHBIC
yCIOBUSl. DKOHOMHMYECKHE MPUIIOKEHHUA. BhIMyKiIocTh
KpUBOM, Touku nepernba. HeoOxoaumoe m moctaToyHbIe
ycnoBusl.  ACHUMOTOTBI  KpUBOH.  DKOHOMHYECKHE
MIPUIIOKECHHUS B TEOPUU (HPMBIL.

YK-1

32

V2

H2

[Tonpasnen 3.1. HeonpeneneHHbIi ©HTErpal.

Ompenenenue mnepBoodOpa3Hoil. Teopema 0 OECKOHEUHOM
MHOJKECTBE IEPBOOOPA3HBIX IS JaHHOW (PYHKIIHMH.
[TonsTe  HeoONpemeIeHHOrOo  HWHTerpanga.  Tabnwma
OCHOBHBIX WHTETPAJIOB. OcCHOBHEBIE CBOIiCcTBa
HEOIPEICIIEHHOTO WHTEerpaa. WNuTerpupoBanue
METOJAaMH  3aMEHbl IEPEMEHHOH W 10  YacTsM.
PanmonasibHbBIC TPOOY M UX HHTETPUPOBAHHE.

YK-1

32

y2

H2

[Toxgpaznen 3.2. OnpeneneHHbIN UHTETpal.

[ToHsiTHE ONIpEeeeHHOr0 UHTErpaia, OCHOBHBIE CBOMCTBA.
Teopema o0 cpemneM. Ilnomans  KpUBOJNMHEHHOU
Tpanenuu. IIpon3BomHas ONpeneNeHHOr0 HMHTErpaja Io
IepeMEeHHOMY BepxHeMy mpeneny. Popmyna HeroTona-
Jleitbnuna. BeruncneHue ONpeneNeHHOro HHTErpaia
METOJJaMM  3aMEHbl IEPEMEHHOM M 10  YacTAM.
Hecob6cTBennbie WHTETpaJbl. [Tpunoxenus
OMpeAENIEHHOTO0  MHTerpana: IUomanab (QUrypsl B
JIEKapTOBBIX KOOpAMHATaX, 00beM Tella BpalleHus, JJIMHA
JyTU IIJIOCKOM KPUBOM.

YK-1

32

v2

H2

Ilompaznen 4.1. OmnpeneneHue QYHKIUM HECKOJIBKHX
IIEPEMEHHBIX.

Obnacte ompeneneHus U rpapuk (QyHKIMHM  JOBYX
NepeMEHHbIX. JIMHMM M NOBEPXHOCTH YpOBHs. YacTHbIE
npou3BoaHbIe U Auddepennnansl. [lomHoe mpupamieHue u
noJHbIN quddepenunan, ero npumeHenue. [IpousBoaHas
CIIOXKHOW (PYHKIIMH, TIPOM3BOJHAS HESIBHO 3aJlaHHOU
¢byHKuMU. YpaBHEHHE  KacaTeNbHOM  IUIOCKOCTH K
noBepxHocTU. [Ipon3BoaHas no HampasieHUto. ['pagueHT.
YacTHble IPOU3BOIHBIE BBICIINX OPSIKOB.

YK-1

32

V2

H2

[lompaznen  4.2.  DkctpeMymbl  (QyHKIMM  JBYX
IIEPEMEHHBIX.

YK-1

32
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Omnpenenenue  dKcTpeMyMa  (YHKIMH — HECKOJBKUX
MEPEMEHHBIX. Y CJIOBHBIE AKCTPEMYMBI; HauOosbliee U
HauMeHbllee  3HaueHus Gyskmmu  z = f(x,y) B
3aMKHYTOW OTrpaHWYCHHOH o01acTh. DKOHOMHYECKUE
IPUIIOKEHHUS.

y2

H2

[Moapaznen 5.1. uddepennmanbapie ypaBHEHUS TIEPBOTO
HopsiKa.

[Ipumeps! 3anad, OpUBOIAIMIMX K JU(QepeHIHaTIbHbIM
ypaBHeHusM. Juddepenunansnoe  ypaBHenuss  1-ro
nopsijka: ooliee U YaCTHOE peLIeHHue (MHTerpai), 3ajaya
Komm, ¢opmynupoBka  TEOpeMbl CYIIECTBOBAHUS U
€MHCTBEHHOCTH pemieHus ypaBHeHuss y'= f(x,v).
Huddepenunansuple  ypaBHEeHHs 1-To  mopsaka ¢
pa3AemsIoIUMUCS [IEPEMEHHBIMH. JIunelinble
muddepeHMaibHbple  ypaBHEHUsT  1-ro  mopsaka U
ypaBHeHUs bepHyu.

YK-1

32

v2

H2

[Monpaznen 5.2. luddepennumanbupie ypaBHEHHSI BTOPOTO
MOpsJIKA.

Juddepennnanbabie ypaBHEHHUS 2-TO MOpsiiKa: ooiiee u
yacTHoe  pewmieHue  (uHTerpan), 3agava  Komw,
dbopMynupoBKa TEOpEMBbl  CYIIECTBOBAHHS  H
€IMHCTBEHHOCTH peuleHus ypaBHeHus Vv = f(x, v, v").

HuddepeHunanbuple  ypaBHEHUs — 2-To  MOPSJIKA,
JOMyCKAalIue  NOHMW)XKEHME  nopsaaka.  JIuHenHsble
nuddepeHranbHble YpaBHEHU 2-T0 MOPSIKA: CTPYKTypa
o0IIero pemeHus OJHOPOAHOTO ¥ HEOJHOPOJHOTO
ypaBHeHMH. JIuHeliHble ogqHOpOoHbIE U depeHIaTbHbIe
YpaBHEHUS 2-ro nopsijKa C HOCTOSIHHBIMU
koypuurenTamu.  XapakTepUCTHUUYECKOE  ypaBHEHUE.
Jluneiinble nudQepeHuanbHbIe YpaBHEHHS 2-T0 MOopsIKa
C TIOCTOSHHBIMH KO3(pGUIMEHTaMH U  CHEeLUaIbHOM
IIPaBOM YaCTHIO.

YK-1

32

y2

H2

[Tonpaznen 6.1. Uucnossie psabl.
Cxomumocts psapa. Ilpusnaku [lamambepa u Komm.
NHTerpanbHbIii MIPU3HAK CXOAUMOCTH.

YK-1

32

y2

H2

[Mogpaznen 6.2. @yHKUMOHANBHBIE psabl. CTENEHHBIC
PAOBL

[loTouyeunasi, paBHOMEpHasi U HOpPMajbHasi CXOAMMOCTH,
cBaA3p  Mexay  Humu.  IIpusHak  Benepurpacca
paBHOMepHOM cxoaumoctu. [Ipusnaku Abens u dupuxie.
HenpepriBHOCTS, TuddepeHIpyeMocTh "
UHTETPUPYEMOCTh  CyMMbl  (YHKIMOHAJBHOTO  psija.
Crenennsle psagsl. Teopema Komm-Apnamapa. Paguyc u
WHTEPBaJ CXOIUMOCTH CTETICHHOTO psna. Teopema AGerns.

YK-1

32

v2

H2

5.2.1. Illkajapl OEHUBAHNSA JOCTHKEHUS KOMIIETEHIINIA

Bun onenkn OueHkn

AxameMuyeckast

OaJUIbHOM IIKAJIE

OIIEHKA 110 4-X HEYJIOBJIETBOPUTEIBHO | Y IOBIETBOPUTEIHHO

XOpOLIO

O1iuyHOo
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5.2.2. Kputepuu olleHUBAHUSA JOCTHKEHUSI KOMIIETEeH Ui

KpuTtepun onieHKH Ha JK3aMeHe

OueHka, ypoBeHb
JOCTHKEHUS
KOMIIETCHIUH

Onucanue KpuTepUEB

OTIUYHO, BBICOKHM

OOyuaromuiicss  MoKa3aJl  IOJHBIE W TIOyOOKHE  3HAHUS
IPOTrPaMMHOT0 MaTepHaia, JIOTHYHO U apryMEHTHPOBAHO OTBETHII
Ha BCE BOIPOCH SK3aMCHAIMOHHOTO OWiera, a TaKkKe Ha
JONOJTHUTEbHBIE BOIMPOCH], CIIOCOOEH CaMOCTOSATENBHO pElIaTh
CJIOKHBIC 3a4a491 JUCHUITIINHBI

Xopouio, MpoJABUHYTHIN

OOyyaromuiics TBEpIO 3HAET MPOTPaAaMMHBIA MaTepHall, rPaMOTHO
€ro M3JIaraeT, He JOIMYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE,
JOCTaTOYHO TIOJHO OTBETHJI HA BOIPOCHI HK3aMEHALMOHHOIO
Ounera W JONMOJHHUTEIBHBIE BOMPOCH], CIIOCOOCH CaMOCTOSITEIHHO
peliaTh CTaHAapTHBIE 3a7a4d AUCIUILIINHBI

Y 10BIIETBOPUTEIIBHO,
MOPOTOBBIA

OOyuaromuiicss Iokas3ajl 3HAHHE TOJBKO OCHOB IIPOTrPaMMHOTO
MaTepuala, YCBOUJI €ro MOBEPXHOCTHO, HO HE JIOMycKall IpyObIX
OIIMOOK WM HETOYHOCTEH, TpeOyeT HaBOJSALIUMX BOIPOCOB s
IIPaBWJIBHOIO OTBETA, HE OTBETHUJI Ha JIONOJHUTEIBHBIE BOIPOCHI,
CTIOCOOCH peliaTh CTaHAAPTHHIC 33/1a4H TUCIHILIHHBI C TIOMOIIBIO
penojaBaTess

Hey,I[OBJ'IeTBOpI/ITeHBHO,
KOMIICTCHII M HE OCBOCHA

OOyuaromuiicss HE 3HAeT OCHOB NIPOrPaMMHOrO MaTepuana,
JIOMyCKaeT TpyOble OIIMOKKM B OTBETE, HE CIIOCOOCH peliaTh
CTaHAApTHBIC 3a1a4yu JUCHUIIIINHBI Jaxe C IIOMOIIIBIO
PeroIaBaTens

KpnTepml OICHKH TECTOB

OueHka, ypoBeHb
TOCTHIKEHUS
KOMIIETCHIIUH

Onucanue KpUTEpUEB

OTnuyHO, BHICOKHI

ConepxaHne MpaBUIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopoio, MpOABUHYTHIN

CopepxaHue MpaBUIbHBIX OTBETOB B TeCTe HE MeHee 75%

Y 10BIIETBOPUTENBHO,
MTOPOTOBBIN

CopepxaHue MpaBUIbHBIX OTBETOB B TecTe HEe MeHee 50%

HeynosnerBopurensHo,
KOMIIETEHIIMS HE OCBOEHA

ConepxcaHI/Ie IMpaBUIILHBIX OTBETOB B TECTC MCHEC 50%

Kpurepun oieHKH yCTHOTO onpoca

OneHka, ypoBeHb
IOCTHIKEHUSI
KOMIIETEHIIN I

Omnucanue KpuTepHUEB

3auTeHOo, BEICOKHIA

OOyuaronuiics JEMOHCTPUPYET YBEPEHHOE 3HaHUE MaTepHala,
YETKO BBIpAXKaeT CBOI TOYY 3pEHHs] [0 pPaccMaTpUBAEMOMY
BOIIPOCY, IPUBOJSl COOTBETCTBYIOLIUE PUMEPHI

3a4TeHO, NPOJABUHYTHINA

OOyuaronuiics 1eMOHCTPUPYET YBEpEHHOE 3HAHWE MaTepuala, HO
JIOTIYCKaeT OTAeNIbHbIE MOTPEIIHOCTH B OTBETE

3a4TeHO, NOPOTOBBIN

OOyuaromuiicsi J€MOHCTPUPYET CYIIECTBEHHBIE TMPOOEIBl B

SHAHUAX MaTepuraia, J0IMyCcKacT OIIMOKH B OTBETAX

He 3aureno,
KOMIIETEHIIMS HE OCBOEHA

OOyuaromuiicsi TeMOHCTPUPYET HE3HAHUE MaTepHalia, JOIMYyCKaeT
rpyOsble oOKH B OTBETaX
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Kputepun oneHkn peuienus 3agaq

Onenka, ypoBeHb
JOCTHKEHUS Onucanue Kputepuen
KOMIIETEHIIN I

OOyyaromuiics yBepeHHO 3HAET METOJUKY U aJTOPUTM pPELICHHUS

3a4TeHO, BEICOKHI
3aJla4M, HE JIOMyCKAaeT OMIMOOK P €€ BBIOJHCHUH.

OOyuaronuiicss B 1IEJIOM 3HA€T METOAMKY U aJITOPUTM DPELICHHUs

3auTeHo, IPOABUHYTHIN
3a7a4yM, He JOIYCKaeT rpyObIX OIMOOK MPH €€ BHIOJTHEHUH.

OOyyaromuiics B 1I€IOM 3HAET METOAMKY M alTOPUTM PEIICHUS
3auTeHo, OPOTOBBI 3aauu, JOMYCKaeT OMIMOOK NpU €€ BBIMOJHEHUH, HO CIOCOOCH
WCIPAaBUTh UX MPU NOMOIIM MTPENoJaBaTes.

OOyuaronuiicss He 3HaeT METOJIMKY U aIrOPUTM PELICHHUS 33/1a4H,
JIOMyCKaeT IpyOble OMMOKMU MpU €€ BBINOJIHEHUH, HE CIIOCOOEH
HCIPABUTh UX MPU NOMOIIM MTPENOJABATES.

He 3auteno,
KOMIIETEHIIMS HE OCBOEHA

5.3. MaTepuajbl 1151 OLEeHKH JOCTHKEHUS] KOMIIeTeHIU
5.3.1.1. Bonipochl K 3K3aMeHy

No Conepxanue Komnerenmms | UJAK
1. | Bo3pacranue u yObIBaHHE (PYHKLIUU. 32
YK-1
Vv2
2. | MuHuMyM U MakcuMyM QYyHKUMH (HeoOXoaumoe H 32
JIOCTaTOYHBIE YCIOBHS CYIIECTBOBAHUS IKCTPEMYyMA). YK-1 y2
3. | BeImykiocTh 1 BOTHYTOCTh KpUBOH. Touku nepernoa. 32
YK-1
y2
4, OO6muit maH wuccnefaoBaHus GYHKIUH ¢ IENbIO 32
YK-1
NOCTPOCHHS TpaduKa. Vv2
5. | IlepBooOpasHas, ompejaeneHue, TeopeMa O CTPYKType VE-1 32
epBOOOPA3HBIX. )
6. CBoiiCTBa  HEOMPEIEICHHBIX  WHTErpayioB.  Tabimia VK-1 32
OCHOBHBIX HHTETPAJIOB.
7. | HTerpupoBaHre METOJOM 3aMEHbl IE€PEMEHHON WM 32
Croco0OM MOJCTAHOBKHU. YK-1 V2
8. | UHTerpupoBaHne MO YacTsIM B HEONPEJECICHHOM 32
YK-1
UHTETpaJIe. y2
9. | UnrerpupoBanue (QyHKIUH, coaepkallux KBaJpaTHBIHI 32
TpeX4ICH BHA: fidx VK-1
" axZ4bxte V2
10. | MHTerprpoBaHue NpaBUIIbHBIX pallMOHAIBHBIX IpOOEi. 32
YK-1 %)
11. | Pa3noxxeHue panMoOHAIBHONM JApoOM Ha MpocTeHIIne. 32
Merton HeonpeaeneHHbIX Ko PHUITMEHTOB. VK-1 V2
12. | MHTETpaihl OT UPPAMOHATBHBIX () YHKITHIA. 32
YK-1
y2
13. | UuTerpupoBanue HEKOTOPBIX KJIACCOB 32
. YK-1
TPUTOHOMETPUUECKUX (YHKITHIA. y2
14. | Onpenenennbiii  uHTerpas. HuxHAS © BepxHss VK-1 32
UHTETpaJbHbIE CyMMBI, UX CBOICTBA. y2
15. | Ompenenenue U TeOMETPUUYECKHI CMBICT OIPENENIEHHOTO 32
MHTETpasa. YK-1
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16. | CpoiicTBa ompeneneHHOro nHTerpana, popmyna Herotona- VK-1 32
JleitOHuma.
17. | IlpunokeHUs: OMpPEAENICHHOTO WHTerpana (BbIUUCICHUE 32
JI01A 1, pa0OThl, 00BEMOB TEJ BPAILICHHS). YK-1 V2
18. | 3amMeHa mepeMEHHOW B  OMNPEICICHHOM HWHTErpae. 32
HuTerpupoBanue 1o 4acTsM B ONPEACICHHOM UHTETpae. VK- V2
19. | HecoOGcTBeHHBIC MHTETpasibl. TeopeMbl 0 HECOOCTBEHHBIX 32
MHTErpajax. VK- V2
20. | Ilonstue nmuddepeHIManbHOrO YypaBHEHHUS, OCHOBHBIC
ONPEACIICHUS. YK-1 32
21. | Teopema CyIIeCTBOBAaHUSA M E€IUHCTBEHHOCTH pEIICHUS VK-1 32
mud. ypaBHeHus. 1-ro mopsaka. 3agaya Komm.
22. | InddepeHnuanbable  ypaBHEHHS IEPBOrO0 IOpsaKa C VK1 32
Pa3ACISIIOIUMUCS IEPEMEHHBIMU. V2
23. | Onnoponuble  auddepeHnHnanbHbe  ypaBHEHUs  1-T0 32
YK-1
nopsiIKa. v2
24. | Jluneitnble nuddepeHnuanbabie ypaBHeHusl 1-To mopsaka. 32
YK-1 %)
25. | duddepenunansupie ypaBHEHUs 2-TO MOPsIKA, OCHOBHBIE 32
noHsTus. 3anaya Komm. YK-1 y2
26. | UaTterpupyemsbie bl audepeHInalbHbIX ypaBHEHUH 2- 32
ro MopsiaKa. VK-1 Vy2
27. | Inddepenunansuple  ypaBHEHUS 2-TO  TOpsAOKa C 32
YK-1
NOCTOSTHHBIMHU K03 purimenramu. \p
28. | XapakTepuCTHYECKOE ypaBHEHHE. 32
YK-1
Vv2
29. | Heomnopoausie auddepeHnnaibHble ypaBHEHUS 2-TO 32
HOpsi/IKa C MOCTOSTHHBIME Kodddunuentamu. Haxoxnenne
YACTHOTO PELICHUS AJIs Pa3jiMYHbIX CTAaHAAPTHBIX MPABBIX YK-1 y2
yacTen.
30. | IlonsTHe QyHKIMM HECKOJIBKMX NEpEMEHHBIX, €€ 00JacTu VK-1 32
omnpeneneHus, rpaduka.
31. | YactHsle IIPOU3BOJIHBIE ¢byHKIMK HECKOJIBKUX 32
MEPEMEHHBIX. YK-1 y2
32. | OkcTpeMyM (QYHKIMHU ABYX HE3aBUCHMBIX EPEMEHHBIX. 32
YK-1 V2
33. | UucnoBble psijibl, OCHOBHBIE OIPEECTCHHMS. 32
YK-1 Vv2
34. | [IpuzHaku cpaBHEHHUS PSJIOB C  TOJOKUTEIbHBIMU 32
wieHaMu, npu3Haku Jlanambepa u Komm. YK-1 V2
35. | Pa3noxxenue snemMeHTapHBIX QYHKIHMH B psii MakiiopeHa. 32
YK-1 V2
36. | Crenennbie psasl. Psaasl Teimopa u MakiiopeHa. VK-1 32
y2
37. | Pa3noxxenue s1eMeHTapHBIX QYHKIHMI B psim MakiiopeHa. YK-1 32
y2
38. | MHTerpupoBaHue C IOMOIIBIO CTEMEHHBIX PSAIOB. YK-1 32
v2
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Ne Coneprkanue Kommerennus NJIK
Hailitn HeonpeeneHHBIA HHTErpall f s Ches dx
1, P P x VK-1 H2
2. | Haiitu neonpeienenublii uuTerpan [ xe % dx YK-1 H2
3. | Haiitu neonpenenennpiii uuterpan [ x? n x dx VK-1 H2
4. | Haiitu neonpesieneHublil uuterpan | cos? x dx YK-1 H2
o o 3 2% 4y -3
5. | Haiitu neonpenenenuplii uuterpan [ s dx VK-1 H2
. 2 dx
6. Beraucnuth onpeaeneHHbpId HHTerpa f_l — VK-1 H2
N
Bprunciuts OIPEAEIEHHBIN HHTErpai
2 -
’. j;ffe cos x In( sin x)dx YK-1 H2
Haiitu I0IIab KPUBOJIMHEHHOM Tparneuuu,
8. orpaHI/IquHOI‘/'I JTAaHHBIMU JIMHUSIMUA VK-1 H2
x=1 x=4;, xy=4
o +wo dx
9. | BoluncnuTh HECOOCTBEHHBINH UHTETPAI fl = YK-1 H2
N
10. | BeruucnuTh HECOOCTBEHHBIH HHTETPaAl fz = YK-1 H2
' Pt Jo Vasz -
Haiitn obrmiee pernieHue (oOmmit WHTETPaT)
11. | nuddepeHmaIbLHOTO ypaBHEHUS VK-1 H2
x(y—1)dx —(x+1)ydy =0
12. | Haiitu oOree pericHue (oOmmit HUHTErpa)
r — yK'l H2
muddepeHINanTbHOTO YpaBHeHHUST V' — Xy = X
13. | Haiitu oOree pericHue (oOmmit UHTETpa)
" ¥ _ YK'l H2
TuddepeHanbHoro ypaBenus y"' — y' — 2y = 0
14. | HaliTu dyacTHOe pelieHue, YIOBIETBOPSIOIIECE JaHHBIM
' — s _ H2
HaYaJIbHBIM ycloBusiMy' — y = xy=<, v(0) =0 VK-1
15. | HaliTu dyacTHOe pelieHue, YIOBJIETBOPSIONIEE JIaHHBIM
HaYaJIbHBIM YCIIOBUSM v'+ 4y = sinx, VK-1 H2
y(0) =0, y(0)=1
16. | Pemmmts cucremy nuddepeHaabHbIX ypaBHeHUN
{x' =x + 2y YK-1 H2
}r' = 2x — v
17. | Jns  Kaxmoro psiaa BBINKMCATh TEPBBIE 5  UJICHOB
pasnoxenus. Haiitu mpenen oOiero wieHa psja a,,. VK-1 H2
w0 n+l |
m=1on+1’
18. | UccnenoBaTh psii Ha CXOAWMOCTH, TMPUMEHSS MPU3HAKH
CpaBHEHMs. YKa3aTb OOIMH YjeH psga, ¢ KOTOPBIM
CpaBHHUBAETCS JaHHBIN PSII. )
o TA5 YK-1 H2
anl nz_z'
19. | UccnenoBath psabpl HA CXOAUMOCTH, MIPUMEHSISI PU3HAKH
b P P YK-1 H2

Hanamb6epa n Komn.
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oo 27
Zn: 1 E;
20. | UccnenoBate  pAgsl  HAa  CXOAUMOCTh,  NPUMEHSA
UHTErpalbHbIA IPU3HAK.
YK-1 H2
- 1
n=2pinn’
21. | UccnenoBarh psiabl Ha cXOAUMOCTb. B ciydae ecnu psin
CXOIMUTCS, II0Ka3aTh, SBJSETCS JIM 3Ta CXOJUMOCTb
YCJIOBHOW MJTM aOCOJTIOTHOM. YK-1 H2
o +1 .
nzl(_l)nﬂ "T,
22. | Haiitu 001aCcTh CXOJMMOCTH PsJIa.
w X, VK-1 H2
n=1
23. | Ilonp3ysAch COOTBETCTBYIOIIUMH pSAaMU, BBIYHCIUTD
3HA4YCHUS YKa3aHHBIX q)yHKuI/Iﬁ. VK-1 H2
sin 1° ¢ Tounocteio 0.0001
24. | BpluMCIUTh ONpEIENCHHbI HMHTerpajl ¢ TOYHOCTBIO [0
0.001, pa3moXuB MOIBIHTETPATbHYIO (YHKIHUIO B PAI H
3aTeM MIPOUHTETPUPOBAB €r0 MOUIEHHO. VK-1 m
1 2
[ cos*dx.
0 2
5.3.1.3. Bonpochl K 3a4eTy ¢ OLeHKOM
«He npexycMoTpeHbI»
5.3.1.4. Bonpocsl K 3a4eTy
«He npexgycmoTpeHb»
5.3.1.5. Ilepedyenb TeM KypCOBBIX IPOEKTOB (padoT)
«He npexycmMoTpeHbI»
5.3.1.6. Bonipocel K 3a1MTe KypcoOBOro npoexra (padorbl)
«He npexgycmoTpeHb»
5.3.2. OneHo4YHBIEe MATEPHAJIBI TEKYLIETr0 KOHTPOJIS
5.3.2.1. Bonpocsl TecToB
No Conepxanue Komnerenmus | UK
1. | Yucno 2,1 npuHaJIEKUT MHOXKECTBY. ..
(B={blb€eZ -2<b<3}
(MDA ={ala €N, 1=a<10} YK-1 32
MNC={clceER, -3 <c=26}
(?)D ={d|d € Q, d< 2}
2. | 3HavyeHune noiHOTO MuddepeHuana GyHKIUN Z = y/x 1pu X=2;
y=1; dx=0,1; dy=0,2 paBHo...
0,5;
0.05: YK-1 v2
0,75;

0,075.
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3. | HauGonbluee 1 HaMMEHbIICE 3HAYCHHE byHKIHIN z=1+1x2 + rlyz
Ha Kpyre panycoM | ¢ eHTpOM B Hadasie KOOPAWHAT PaBHHL. ..
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);
O YKL V2
4xy;
5x-y.
5. | ®ynkmms y = x* — 2x* + 5 ua unrepsane (-1, 1): 32
MMEET MAaKCUMYM YK-1
UMEET MUHUMYM y2
6. | Oyukius y = x4 — 2X2 + 5 na unrepsaie (-2, 0): VK-1 32
UMeEeT MUHHUMYM
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
YpaBHEHHUEM C Pa3AeISIIONIUMU KodpPuimeHTaMu
ypaBHEHHE BTOPOT'O TOPSIJIKA
8. | OyHkus y = x* — 2x*+ 5 na unrepsaie (0, -2] 32
MMEET MUHUMYM YK-1
UMEET MaKCUMYM y2
9. | O6nacteto onpexaesnenus Gynkuuu z = In (Xy) sBnsercs
MHOECTBO'
£ (x,y): xy >0} [ e
(0;1)
10. | [lepemeHnHas BenMuMHA Y €CTh (PYHKIIUS TIPEMEHHOMN BEITMUNHBI
X, €CIIH ... VK-1 ey
- K&XXI0MY 3HAYEHUIO X TI0 HEKOTOPOMY IIPABHITY ITOCTABJICHO B
COOTBETCTBUE €MHCTBEHHOE 3HAUCHHUE Y
11. | N-if yacTUuHOM CyMMOH psiia Ha3bIBAETCS: VK-1 0
-CyMMa IEPBbIX N WIECHOB psiJia
12. | Juddepennmansroe ypaBuenue (1+ t) tg x dt — xtdx =0
SABJISIETCSI: YK-1 32
- YpaBHEHHEM C Pa3IeISIIOIIUMUCS TTIePEeMEHHBIMU
13. | O6nacts onpeneneHust GyHKIUU y = 2-X €CThb:
YK-1 32
- BCSI YMCJIOBAs OCh, T.€. HHTEpBaJI (-00;+00)
14. | Ecau { an } — OeCKOHEYHO MaJiast OCIe0BaTeIbHOCTD 1
{an }*{an } mocmemoBaTeIHLHOCTH YK-1 32
0OECKOHEUHO MaJas
15. | HeoOxoaumoe ycIoBUE CXOAUMOCTH PsiZia COCTOUT B TOM, UTO ... VK-1 ey
-ripeJiest 00MIeTo YieHa psijia paBeH HYIO
16. | @yukuus f (x) Ha3pIBaETCSA YETHOM, €CIH ...
YK-1 32
- f (- x) = f (X) Ipu Bcex X U3 06JaCTH onpeesieHus GYHKIHH
17. | Y= cos (3x - 4). Torna mpou3BoHas y’ paBHa: VK-1 v
- 3sin (3x - 4)
18. | Bo Bcex Toukax HekoToporo uHtepBaia f' (x) > 0. Toraa f (x) Ha YK-1 32
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9TOM MHTEpBaJe
- BO3pacTaer

19. | Ha wuntepBane [a, b] HenpepbiBHas ¢ynknus f (x) umeer
€MHCTBCHHYIO TOYKY MakcuMmyMma ¢, a < ¢ < b, U He uUMeeT
JIPYruX TOuYeK dKcTpemyMa. Ee HanMeHblllee 3HaYeHUE Ha [a, b] YK-1 32
Oyner:
- 6o f (a), mu6o f (b)

20. | CraumonapubivMu Toukamu dyskmun f (x, y) =x° + In3y -3xIn y
SBIISIIOTCS: YK-1 y2
-(0; Du;e)

21. | Ecnum { ap } — GeckoHEUHO Maias IIOC/IeI0BaTEIbHOCTD U
{b,} Oeckoneuno Mayias TMOCJIEIOBATEILHOCTh  {an*Db, } VK-1 )
MIOCJIEIOBATEIIEHOCTh
- OECKOHEUHO Majasi

22. | IlocienoBareabHOCTh MOKET UMETH VK-1 ey
- TOIIbKO O/IMH Npezient ;

23. | Y =sin x. Torma npou3BojHas y (X) paBHa: VK-1 V2
- COS X

24. | O6nacte 3HaueHui GpyHknun y = f (X) ectb: VK-1 30
- MHOYKECTBO BCEX 3HAUCHUI, IPUHUMACMBIX BEIIMYMHOU Y

25. HOCJIGI{OBB.TGJIBHOC’EI: ,pu 1/2 g 1/2 < 1 sBnsercs: VK-1 v
- OECKOHEYHO MaJIoi

26. | Ouddepenrmansaoe ypasnenne (tx° + sin t) dt + (t° x + cosx)
dx= 0 sBiseTcs: YK-1 32
- YpaBHEHHEM C MOJHBIM auddepeHnranom

27. | IMonnoe npuparienue ¢pyukimu z = f (X, y) B Touke Po (X0, y0)
paBHO: YK-1 32
- f (X0 + DX, Yo + Dy) — f (X0, Yo)

28. | Yactusie npupamienns ¢pynkuuu z = f (X, y) B Touke Py paBHbI:
- Dxz = f (Xo + DX, Yo) — f (X0, Yo), YK-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 HekoTtoporo uHTepBaia f' (x) < 0. Toraa f (x) Ha
3TOM MHTEpPBaJe YK-1 32
- HE BO3pacTaeT

31. | O6nacte 3HAYEHUN ¢byHKIMK y = x| €CTb: VK-1 ey
- uarepsai (0, +oo)

32. | Mexay TOYKaMH Ha YHCIOBOM OCH M JEWCTBUTEIbHBIMHU
YUCITaMHU YCTaHOBJIEHO COOTBETCTBUE YK-1 32
- B3aMMHO OJIHO3HAYHOE

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

YK-1 32

- NOJHBIM U depeHnanTom

34. Hp)f)I/ISBO)IHOI/I byHKIMU y =X~ Oyner: VK-1 v
-X (Inx+1)

35. | Tuddepenrmansroe ypasrenne xt dx + (x> + 3) cos t dt = 0
SABJISIETCSI: YK-1 32
- YpaBHEHHEM C Pa3/IeIIIOIIMMUCS TTePEeMEHHBIMU

36. | Ha untepBane [a, b] HenpepsiBHass ¢pynkuus f (X) Bo3pacraer.
Toraa ee HauOoJIbIIEe 3HaYeHUE Oyzer: YK-1 32

- f (b)
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37. | YucmoBass och — 93TO TpsAMas, Ha  KOTOpPOH
- BBIOpAaHO HayaJll0 OTCYETa, YCTAHOBJICHBI HAIpaBlICHHE U YK-1 32
€IMHUIIA U3MEPEHUS JUTHHBI
38. | ®yakmus f  (X) Ha3pBaeTCA ~ HEUETHOW,  €CIH
_ YK-1 32
- f (- X) =— f (x) mpu Bcex X u3 00sacTu onpeaeneHus GyHKIUU
39. _ YR
[TpousBoHas pyHKIIUU f(x)=Tcos(vx-9) paBHa VK-1 v2
40. y Ox +5
J(x) VK-1 y2
ITpoussoaHas QYHKIMU x 10 papna
41. of ,
P =15 3 -
YacTHOU npou3BOAHON €X' s GyHKIUU f 15kn (x +) )
SIBJISIETCS YK-1 v2
30x 15 30v 1
a x+17 6. X+ 37 B, x+17 r X+ 37
[MpousBoanas GpyHKIKUK flx)=3 paBHa VK-1 %)
a 3" 6. 6x5°7 5 5% Ins . 5%6Ins
43. 'pajuent byHKIHH F=4x" +yz--9 paBeH
a. (8x, z, v)
6. (8x. v. o) VK-1 y2
B. 8x+9v+9z
r Bxyz+9
44, a'
CwMmernranHasi MPOU3BOAHAS NN st
— o Byl YK-1 v2
FR— f=smx—-6x") pasia
a 0 6. —12x p, Cosx—12xy r. Cosx
45. v(x)
JIOCTaTOYHBIM YCIIOBHEM BBITYKIOCTH (QYHKIIHHU * Ha
(a.b)
WHTEpBaJIC SIBIISICTCS
V'>0 (a)b)
0 ok VK-1 32
6.7 <0 (@0)
s V< (U, (a.b)
.-' <
T. y = 0 Ha {0.5)
46. (3
JlocTaTO4YHBIM yCIIOBHEM YObIBaHUS (pyHKINU y(x) Ha
(a.b)
WHTEpBaJIC SIBISICTCS
V'>0 (a)b)
0 VK-1 32
6.7 <0 (@0)
LV <0(a.b)
S >
I. y = 0 Ha {a'b)
47. | Toukol JOKaJILHOTO 3KCTpEMyMa YK-1 Y2
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bynxmun J= 2 +5,‘»’2 —12x+10y+9
a (2.5) 5 (2.-5) 5 (2.3) - G)

SABJIIACTCSA

48.

S —-_1"7
'paauent QyHKIUH 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.

O6mmmM pemenueM audQepeHInaIbHOTo

y' =173+ 60y =0

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

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

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

'\_‘. 5..
r Cie T+ Che”

ABIIACTCA

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.

1[ Sdx
0
5

HecoGcTBennblii uaterpan ° X papen

a. l 6. B 0 I.

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 nHTErpan 0 X pasen 1
a.* 6.0 B. 21

YK-1

v2

55.

IIpuMepoM HEOrpaHMYEHHON IIOCIENOBATEIIBHOCTU SIBIIAETCA

[IOCJIEI0OBATEIBHOCTh
—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  cxopsmiencss — MOCIEAOBATENIBHOCTH  SIBIIAETCS
IIOCJIEI0BATEIbHOCTD
2.4.6.8.10.... 6. L-L1-L.. g 0-10.2.0.3....

11

a.

1,

L |
=

2 |

YK-1

32
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57.

[IpumepoM  OTrpaHMYEHHOM  MOCJIEAOBATEIBHOCTH  SIBIISIETCS
MOCJIEI0BATEIbHOCTh

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 IOCICA0BATCIBbHOCTH SBJISACTCA
noCICcaA0BaTCIbHOCTD

- 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  GeckOHEYHO  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  IOCJIENOBATEIBHOCTH  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.

HpI/IMepOM 0OECKOHEUHO Maoi II0CIIEA0BATCIIBHOCTU ABJISACTCS
IIOCJICO0BATCIIBHOCTD

234 5 9 _ 33—
a. 1.2.3.4.5.... 6. 3.2.1.0.—-1.... B. 3.-3.3.-3....

111

1
r. & 5 7

YK-1

32

62.

[Ipumepom  OeckoHEYHO  OONBILION  MOCIENOBATEIBLHOCTU
SBJISIETCS TIOCIIEJOBATEILHOCTD
0.3.0.4.0.5.0.... 6. L-Ll-1.. -1-2-3.-4....

11
1

1
r 273477

a

YK-1

32

63.

IIpumMepoM  OrpaHUYEHHOM  IOCIIEIOBATEIBHOCTH  SIBIIACTCA
[IOCJIEIOBATEIBHOCTh

q — _
a 13.5.7.9... 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 pasen lim

X—oo xT-1
12 1

a. ’ 6.1 B. 32 r. #

YK-1

v2

65.

) ; 5 . 9 N\
1_11!1( v ]
penen TN X

a. 1 6. € B. 2 r. 0

paBeH

YK-1

V2

66.

lim xe ™
[Ipenen === paBeH
a. ' 6.~ B0 r.~7

YK-1

v2
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67.

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

YK-1

32

68.

_ _ 3 _ 2
Ob6nacteio ompexneneHus (QyHKIHHA + = m'%ﬁ 4" =2r” gpnsercs
MHOXECTBO

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

VK-1

y2

69.

Z = X% + 3y” - 6x +5y. DKCTpeMyMOM 3Toil PYHKIHH OyJIeT. . ..

YK-1

y2

70.

IIpenen noctosiHHOM BenMurHbl C paBeH.. . ...

YK-1

32

71.

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

- UaTepBana pyHkum

- [Nopsiaka muddepenpoBanus

- Tuna npoun3BoaHOM

YK-1

32

72.

Kakas u3 ¢popmyn 3agaer (UV)........

YK-1

32

73.

O61uee pemenue /1Y cogepxut

- OHy UM HECKOJIBKO NPOU3BOJIbHBIX KOHCTaHT

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

YK-1

32

74.

Ecnmu nBe muddepenumpyempie QyHKIMM OTIMYAIOTCA Ha
IIOCTOSIHHOE CJIaraeMoe, TO

- UX MPOU3BO/IHBIE PABHBI

- UX TMPOU3BOJHBIC DPA3JIMYAIOTCA HA PA3HOCTh IOCTOSHHBIX
CJlaraeMbIX

-cielyeT NPUMEHHUTh NpaBuwio AU epeHIUpOBaHUs CIO0XKHOM

byHKUINM

YK-1

32

75.

[Touemy nuddepennuan GyHKIUA MOXHO UCHOIB30BaTh B
MPUOJIMKEHHBIX BBIYUCICHUSX ?

- muddepeHIman Bceraa SBiaseTcs HeIbIM YHCIOM

- paznuuHbie Gopmbl 3anucy quddepeHIraia 03Ha4arT OJHO U
TOXE

- muddennuan  oOramaeTr  CBONCTBaMH, AaHAJIOTHYHBIMU
CBOMCTBaM IPOU3BOJHOMN

- YeM MEHbIIE NPUPALICHUE HE3aBUCUMOW MEPEMEHHOHN, TeM
OOoNbIIyI0 A0  TpHpamieHus  QYHKIMH  COCTaBIsET
nuddepenmman

YK-1

32

76.

Huddepenuupyemas QyHKIUS MOXKET UMETh SKCTPEMYM B TeX
TOYKax, TJe

- IPOU3BOJIHAS HE CYIIECTBYET

- IPOU3BO/IHAS PaBHA HYJIIO

- IPOU3BO/IHAS PaBHA HYJIIO UJIU HE CYLIECTBYET

- IPOU3BO/IHAS] MEHbBIIIE HYJIS

YK-1

32

77.

Ecnu npenen oTHOLIEHMsS NPOU3BOAHBIX MPEICTABISET CcOOOi
HEONPEAETEHHOCTD, TO MOKHO

- IpUMEHUTH npu3Hak Kommu

- IPUMEHUTH Npu3Hak [lanambepa

- IpuMeHUTH hopmyny JlelOHma

- IPUMEHUTH TTpaBuiio Jlonurans

YK-1

32

78.

Yto u3 HUXKE HpI/IBG,Z[éHHOFO HEC ABJIACTCA BUJOM aCUMIITOT!
- BEPpTUKAJIbHBIC

- TOPHU30OHTAJILHBIC

- KaCaTCJIbHbIC

YK-1

32
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- HAaKJIOHHbIE
79. | Kakoe BbICKa3bIBaHWE HEBEPHO OTHOCUTEIBHO KacaTeIbHOW K
rpaduky GyHKIHH?
- KacaTtenpHas Kacaercs rpaduka (yHKIHU B OJHOW TOuke (HE
MIPaBUJIBHO)
- HalpaBliCHHE KacaTeJIbHOM COBHAJaeT C HalpaBlIeHUEM VK-1 ey
HOpMaJu
- 3HAuEHHE TPOM3BOJHOH B TOYKE paBHO YIJIOBOMY
ko3 puImeHTy KkacaTebHOM K Tpaduky QpyHKIUN
- dYepe3 TOYKY KacaHHsi HE MOTYT IPOXOJUTh HECKOJIBKO
KacaTeJIbHbIX 110]1 Pa3HBIMU yIJIaMHU
80. | Ecin Bo Beex Toukax HEKOTOpOro MHTEepBaja S =0 , TO
HEBEPHO:
- KpUBas BBINYKJIAa B 9TOM UHTEpBaJe
- rpad MK HaXOIUTCs HUXKe J1I000H KacaTelbHOU YK-1 32
- (DyHKIMSI UMEET MUHUMYM (IIPaBUIIHHO)
- UCCIIEJIOBAaHbl 3HAKH BTOPOM IPOM3BOJHOMN CJI€Ba U CIIPaBa OT
KaKJIOM BO3MOXHOM TOYKH
NEIRY
oL Yemy paBHa [sm x) YK-1 y2
82. | O6mum pemenueM AudGepeHInaTbHOr0 YpaBHEHHUSI N-TO
HOpSI/IKA HA3bIBACTCS
- pelieHue, B KOTOPOM IMPOU3BOJIBHBIM ITOCTOSHHBIM MTPUIAIOTCS
KOHKPETHBIE YMCIIOBBIC 3HAUCHUS
- pelieHue, cojepKallee N HE3aBUCUMBIX IPOM3BOJIBHBIX YK-1 32
MOCTOSIHHBIX (IIPaBUJIBHO)
- pelieHue, BbIPAKEHHOE  OTHOCUTEIbHO  HE3aBHCHMOM
MIEPEMEHHOMN
- peleHue, MoJy4eHHoe 0€3 HHTerpUupOBaHUs
83. JlaHo ypaBHeHHE BHA * =7 Yro we ormocures x Henu
BBEJICHHS HOBOH (DyHKIMH © (x4
Y
2z =y VK-1 32
zixj=y"
z(x) = y"
z'(x) = ()
84. | PemenneM Kakoro ypaBHEHHUsI OyneT (YHKIHS, BbIpaKeHHAas
yepes 3HaueHHe WHTerpaja OT IPaBoi YacTu ypaBHEHUA?
Dydy = —dz
. Los & YK-1 v2
y=x+sunzx
2vav=1nx dx
[1+x)ciy: 2y dx
85. | OTHomeHwe IBYX OJHOPOAHBIX (DYHKIMIA OMHAKOBBIX CTENCHEH
€CTb OJIHOpPOJIHAS (PYHKITUS
- HJICBOH CTerneHn VK-1 0
- IEpBOi1 cTeneHn
- BTOpPOM CTENIEHU
- CTETIEHU Ha OJIHY HIJKE CTeNeHe MCXOAHBIX QYHKUIUI
86. | Kakoe BhICKa3bIBaHHE HE OTpakaeT NPHU3HAK YPaBHEHUS B YK-1 32
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noyHBIX auddepenimanax?

- JIeBasi 4aCTh ypaBHEHUS IMPEJICTABISAET COOONW CyMMY YaCTHBIX
nuddepeHnraion

- YacTHas TMPOW3BOAHAs 10 OJHOW TEPEeMEHHOW OJHOTO
CJIaraeMoro M 4YacTHas MPOW3BOJHAS IO JAPYrod MEpeMEHHOMH
Jpyroro CJIaraeMoro paBHBI
- of0mee pemieHHe B  HEIBHOM  BHUJC  OIPEICISCTCS
ypaBaenueMm F(x,y) =C

- BBIPKCHHE, 3aBUCSAIICE OT Y, BXOJHUT TOJIBKO B JIEBYIO YacCTh, &
BBIpa)KEHHE, 3aBUCSIIEE OT X - TOJIBKO B MPABYIO YaCTh

87.

Pemenne nuHelHOro oAHOpOAHOro  AuddepeHuanbHOro
YpaBHEHHsI BTOPOTO MOPSIKA C MOCTOSHHBIMHU K03 punmenramu
COJICP’KUT TPUTOHOMETPUYECKUE PYHKIIUU, €CIIU

- ONpeaeNInTeNb BpOHCKOT0O paBeH HyII0

- KOPHU XapaKTEPUCTUYECKOr0 YPAaBHEHHS KOMILJIEKCHBIE

- KOpHHM XapaKTEpUCTUYECKOIO YpaBHEHUs JCHCTBUTEIbHBIE U
pa3uyHbIe

- KOPHM XapaKTE€pPUCTUYECKOTO YpPAaBHEHUS BEIECTBEHHBIE U
paBHbIE

VK-1

32

88.

W3 ToXmecTBa, BO3MOKHOTO TPU PaBEHCTBE KOA(P(UIIMEHTOB
IPU OJJMHAKOBBIX CTENEHSX X, OITY4aroT

- KOPHHU XapaKTEPUCTUIECKOTO YPaBHEHUS

- peleHre OJHOPOJHOIO YpaBHEHUS

- muddepeHnraIbHOe ypaBHEHHE 001ee HU3KOTO MOPSIKa

- CUCTEMY YpaBHEHHH

YK-1

32

89.

[lpu pemenun nuHeHOr0 aU(QPEPESHINATHHOTO YpaBHEHHS
IIEpBOTO MOPSAAKA HE TPUMEHSETCS

- 3aME€Ha IIEPEMEHHOMN

- pazaeneHne mepeMeHHBIX

- METOJ HEOTIPeIeEHHBIX KO (UIIEHTOB

- UHTETPUPOBAHUE T10 YACTIM

YK-1

32

90.

! —_—
TIepBBIM IIATOM PEIIEHHS YPABHEHHS > ty=Inx+l o seres:

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

- IEpPEeHOC NPaBOi YacTu B JIEBYIO YacThb
- HaxXOXKJeHHe Jorapudma

YK-1

32

91.

1" 1 —
YacTHoe pelieHuEe ypaBHEHUS BHA y'-py'=Jz) , TJIe TpaBas
4acTh — MHOTOYJICH TIEPBOM CTETICHH, CIIEyeT UCKaTh B BUJIE
F=x [ﬂx + )

x(ﬂxj +Bx+C)
xl[ﬂx+.8:l
x(ﬂxj +Bx)

¥
e
¥

YK-1

v2
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92. ll-x's.:fx
Yemy paBeH ?
N
&
xﬁ
Y YK-1 y2
6
7
I yo
=
x4+
93. |Uro w3 HMWXKe MpUBEIEHHOIO HE OTHOCUTCS K METOXLy
paznoxxeHus1?
- HeOoIpelesJEHHBIH  HMHTErpan  anreOpauyecko  CyMMBI
KOHEYHOr0 4YHucia (YHKIUH paBeH anreOpanyeckod cymme
HEOIpeJeIEHHBIX HHTErPAIoOB 3TUX (PYHKIMIHA
- TIOCTOSIHHBII MHOXHUTENIb B IIOJABIHTETPAIBHOM BBIPAKEHUH YK-1 32
MO’KHO BBIHOCHUTB 32 3HaK HEONpeAeIEHHOTO UHTerpaja
- MpPOU3BOJIbHASL TIOCTOSIHHAsE B OKOHYATEIIbHOM pELIEHUU
00BbEeIMHSAET BCE MPOU3BOJIbHBIC TOCTOSTHHbIE
- HEONpENCNIICHHBIM  HMHTErpal  o0JaJaeT  CBOWCTBOM
MHBapUaHTHOCTHU
94. |UYro w3 HIWKE MNPHUBEAEHHOTO OTHOCHTCS K METOAY 3aMEHBI
MIepPEMEHHOI?
- [OABIHTETpAJIbHOE  BBIPAKEHHWE  NPEJCTaBISIET  COOOM
HE3aBUCHMYIO IIE€PEMEHHYIO0, YMHOXXEHHYI0 Ha MHOTOYJIEH OT
ATOM MEepeMEeHHOH, WM Ha TPUTOHOMETPUYECKYIO (PYHKIUIO OT
9TON MEepPEeMEHHOW WM Ha CTENEHHYI (DYHKIUIO (B TOM 4uCie
KOPEHb) OT 3TOW NEPEMEHHOMN VK-1 0
- MOJABbIHTErpajibHas (YHKLUUS B KOHEYHOM 4HCJIE TOYEK
KOHEYHOIO0  OTpe3Ka MHTEIPUPOBAHMUS  HE  CYILIECTBYET,
oOparasch B 66CKOHEUHOCTh
- OTCYTCTBYIOT MHOTOYJIEHBI OT NEPEMEHHOM, KOTOPbIE MOKHO
66110 OBI TPeoOpa3oBaTh
- 3JIEMEHTapHbIE JPOOH, B UUCIMUTENSAX KOTOPHIX - HEKOTOpPHIE,
IIOKa HEM3BECTHBIE YNCIIA
95. | Meron HeonpeAenEHHBIX K03 PHUIIMEHTOB TPUMEHSIETCS, KOT1a
- B YUCJINTENE — TAHT€HC WJIM KOTAHTE€HC OHON NIEPEMEHHON
- HY’KHO Pa3JIO’KUTh AP0oOb Ha MHOKUTENN YK-1 32
- B YUCJIMTENE — [TOKa3aTeNbHas (PyHKIUSA
- B 3HAMEHaTese — KOPEeHb CyMMBbI KBaJJpaToOB
9. o x2 -1
Jst 1poGHO-palHOHaNBHON QYHKIMA Yy = =~ TOYKaMmu
X% 42X
pa3pbiBa BISIOTCA. . .
X=-2: YK-1 y2
x=0;
x=1,
x=-1.
97. | K popmyne HeroTona-JIeitbHuma He ©MeeT OTHOLICHUS:
- OmpenenéHHBIH HWHTErpaJl HE 3aBUCUT OT TOro, Kakas VK-1 ey

nepBooOpa3zHasi MOJBIHTETPAIbHOM (YHKUMU B3ATAa TPU €ro
BBIUMCIICHUH




Crpanuna 31 u3 43

- IPY HAXOXKACHUU CYMMBI HHTETPAJIOB CJIEIyeT BBOAUTH TOJIBKO
OIHY NPOU3BOJIbHYIO TOCTOSIHHYIO

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

- B 1epBooOpa3Hyl (YHKIHMIO TIIOJCTABISICTCS 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

VYK-1 y2

99. | Onpenenure MpaBUILHOE COOTBETCTBHE:

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

2. V'"+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,sin3x;
I'' y(x) =C, cos3x—C,sin3x.

100. | Ilnomaau KpUBOIMHEHHON Tpaneuuy paBeH

- HeolpeneaEHHbIM HHTerpasl OT (PYHKIMU BO3BEAEHHUS YUCIA B
KBaJpaT

- ONPENENEHHBI MHTETPAI OT HEOTPULATEIBHOW HENPEPBIBHON YK-1 32
byHKIIIHN

- HeCOOCTBEHHBIN HMHTErpal OT HEMPEPbIBHON (pyHKIIUN

- HECOOCTBEHHBIH MHTErpall OT HEOrPAaHUUYEHHON (YHKIIUU

101. | Touku skcTpemymMa QYHKITUH IBYX TIEPEMEHHBIX - 3TO:

- TOYKH, B KOTOPBIX IIEPBBIE YaCTHBIE TPOU3BOIHBIE PABHBI HYJIIO
WM HE CYLIECTBYIOT § VK-1 3
- TOYKH, KOTOPBIE HAXOATCS B BEPXHEHN MOIYIIIOCKOCTH

- TOYKH, KOTOPbIE HE MOTYT OBITh N300paXxeHbl rpaduIecKu
- TOYKH NIEPECEUEHUS C OCSIMU KOOPANHAT

102. | Yro He sBiseTCS IIaroM HAXOXKIEHHs JKCTpeMyMma (yHKIHUU
JIByX TIEPEMEHHBIX ?

- HaXOXKICHHUE ONPEICITUTEIS

- IOJICTAHOBKA 3HAYECHUS] KPUTUYECKON TOUKH B UCXOAHYIO YK-1 32
(GYHKIHIO IBYX MEPEMEHHBIX

- HAXO0XKJICHUE ACUMIITOT

- penIeHNe CUCTEMBI YpaBHEHUN

103. | Uto He OTHOCHTCS K IIOHSATHIO W HAXOXICHHWIO YCIOBHOTO
KCcTpeMyma? YK-1 32
- MEXTy IEPEMEHHBIMH CYIIECTBYET HEKOTOPAsi B3aMMOCBSI3hb




Crpanuna 32 u3 43

- CBSA3b MEXKAY [EPEeMEHHBIMH  3aJaHa  ypaBHEHUEM
- CYHIECTBYIOT OTpaHUYECHUS sl KOOPAUHAT TOYKH SKCTPEMyMa
- HY’)KHO HaXOJIUTh KPUTHUYECKHE TOUKH

104.

YucnoBou psall CXOAUTCS, ECIU IPEAEN €r0 YACTUYHBIX CYMM. ..
- KOHEYEH

- OeckoHeueH

- HE CYIIECTBYET

YK-1

32

105.

[IpoxomkuTe HEOOXOAUMOE YCIOBUE CXOIUMOCTH psijia
Ecnu npenen N-ro uieHa psast paBeH HYIIO, TO.................
- HE00XOIMMOE YCIIOBUE CXOAMMOCTH BBIIIOJIHEHO

- He0OXO0IMMOE YCJIOBHE CXOAMMOCTHU HE BBHITIOJHEHO

YK-1

32

106.

o 1 m
CymMa 9HCIOBOrO psijia Yo _o ) bapHa...

-0,25
-1

-5
-25

YK-1

V2

107.

[Ipu kakux 3HaUEHUSIX P 000OIIEHHBI TAPMOHNYECKUI PsiL

o

1
*_1 —5 ABISIETCS CXOASLIMMCS?
=1 7

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

YK-1

V2

108.

{_1}n+1

JI1s uccie0BaHus CXOJMMOCTH YHCIIOBOTO PAAa 2y 1
Ti.

ClelyeT IPUMEHHUTb. ..
- npu3Hak Ko

- npusHak Jlaimambepa

- mpu3Hak JlelibHuna

- IpeIeNIbHBINA PU3HAK CPAaBHEHHS

YK-1

32

109.

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

clleyeT IPUMEHUTb. ..

- npusHak Ko

- npusHak Jlaimambepa

- npu3Hak JleliOHuna

- IpeIeNTbHBINA PU3HAK CPAaBHEHHS

YK-1

32

110.

{_1}n+1
in—1

3HaKoUYepeAYIOIMNCS P 2 _

- a0COJIFOTHO CXOIUTCS
- YCJIOBHO CXOHUTCS
- pPacXoJuTCs

YK-1

y2

111.

i
Pauyc cXOMMOCTH CTEIIEHHOTO PSIIa X —o 'EpaBeH. .

-16
-12
-1

YK-1

y2
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=00
112, | Ecmu f(x) = x* — 1, T0 KO3QGUIMEHT a, Pa3NokKEHNs JTaHHOI
¢ynkuuu B psig Teitnopa no crenensm (x — 1) paBeH...
0,25 YK-1 v2
-1
-5
-25
113. | Paguyc cXOQMMOCTH CTEIIEHHOTO PAa 27, ayx™ pasen 10.
Torna uHTEpBaJ CXOIUMOCTH UMEET BU]T ... i
(-10:10) YK-1 y2
-(5:5)
-(0;10)
114, | YkaxuTe CXOIAIINECST YHUCIOBBIE PSIIbI
w1 - 1
Lhms 2hans
YK-1 v2
w 1 - 1
3. n=imn Al
115. | Haittu Touky Mmakcumyma QyHkumu y = 2x> + 3x2 — 72x + 7
"x=3 VK-1 V2
- X=5
- x=7
- x=10
116. | HeoOxoaumbIM ~ ycroBHeM MakcumyMa auddepeHuupyeMoit
bynkimu Y=f(X) B Touke Xg SBISETCA. ..
1 f(x0)>0
2. fl(xg) =0 VK-1 V2
3.f(x0) <0
4.f'(x9) =0
117. Heonpenenennsiii uarerpan | x? 3%% dx paBeH... VK-1 )
118. | dopwyna [ f(x)dx = F(x)| & =F(b) — F(a) HasbiBactcs
bopMyIIOi. ..
- Komn-byHsAkoBckoro YK-1 32
- Herotona-Jleitoauia
- ["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 (QyHKUUM
_ y+3
T x%-3
YK-1 v2
_(_116)
-5
-(-3)
-0
121. | Kak HaseiBaeTcs BhIpaxeHHE {Zy; Z,}?
- YCJIIOBHBIHA OKCTPEMYM VK-1 3
- TPaIueHT
- yacTHBIN auddepennunan
- IPOU3BO/IHAS 110 HAIIPABJICHHIO
122. | Munrusmu ypoBust dyskiun Z =(X>-2y)° sBisorcs ...
- IpsSIMbIE VK-1 3
- MapaboJIbI
- JIJIUIICHI
123. | O6mum pemennem up(EpPEeHIHATPHOTO YpaBHEHHS Yy = 2X
SIBIISICTCA ...
D X7 YK-1 v2
2) x*+¢C )
3) x+C
4) x*+Cx+7
124, | HaxoxkaeHue  4YacTHBIX — pemieHud  auddepeHImanbHbIX
YpaBHEHHWI MO HAYaJIbHBIM YCJIOBHUSM HAa3bIBACTCS pEUICHHE
3aJjau. ..
5 VK-1 32
- beprymum
- JIarpanxa
- Ko
125. | U3 nansbIx auddepeHuanbHbIX YpaBHEHUH ypaBHEHUSIMU
dy _y , »°
bepuymnu sBnsrotcst. .. 1) T E
W _ =2
2) x L TY=Yye VK-1 32
L ay 3 _
3) v St =
A _ a2
4) o 3x=+yv=20
5.3.2.2. Bonpocs! AJisi YCTHOTO ONpoca
No Conepxanue Komnerenmus | UK
MHuosecTtBa. Onepanuu HaJl MHOKECTBaMH. YK-1 32
2. | OrpaHU4eHHOCTh MHOXKECTBA. TOYHAs BEPXHSS W HWDKHSA YK-1 32
rpaHu MHOkecTBa. CBOMCTBO TOUHBIX TpaHEN.
3. | Teopema o cyIIecTBOBaHUU TOYHBIX TPAHECH. YK-1 32
4. | OTKpbITHIE, 3aMKHYTBIE MHOX€ECTBA. KomnakTHOCTB YK-1 32
MHOKecTBa. OTOOpakeHue.
5. | IlocnemoBarenbHOCTH. JleMCTBHS HA HUMH. YK-1 32
6. | OrpaHndeHHbIe U HEOTPAHWYECHHBIE IOCIIEI0BATEIBHOCTH. YK-1 32
7. | BeckoneuHno MaJbIe, OCCKOHEUHO OoJIbIIIHE VK-1 32




Crpanuna 35 u3 43

IOCIC0BATCIBbHOCTH. CBs3p MCXKIY HUMMU.

8. | CpoiicTBa OECKOHEYHO MaJIBIX MOCJIEAOBATEILHOCTEH. YK-1 32
9. Cxopsmecs II0CiIen0BaTeIbHOCTH. VK-1 32
10. | Teopema 0  EIUHCTBEHHOCTHM  TpeAera  CXOJSIIEHCs YK-1 32
110CJIe/I0BATENbHOCTH.
11. | Anredbpauueckas cyMMa, IPOU3BEIEHUE, YACTHOE CXOASILIUXCS YK-1 32
110CJIeI0BATEIbHOCTEH.
12. | IlpenenbHblii nepexo B HEPABEHCTBAX. YK-1 32
13. | Teopema o Tpex mociue10BaTeIbHOCTSIX. YK-1 32
14. | MoOHOTOHHBIE IIOCIEN0BATEILHOCTH. VK-1 32
15. | Yucno e. YK-1 32
16. | Teopema O BIOKCHHBIX IPOMEKYTKAX. YK-1 32
17. | Honsarue ¢ynxauu. CnocoOwsl 3amanus. Knaccudukanus YK-1 32
hyHKIHIA.
18. | Ipenen ¢pynkuuu B Touke. [IpaBsiii, J1eBbIi peaensl GyHKIMNA YK-1 32
(mo I'eitne u mo Komn).
19. | Ilpenen ¢pynkuuu Ha 6eckoneunocTH (o ['eitne u mo Komm). YK-1 32
20. | Teopewmsl 0 peaenax (yHKIHU. YK-1 32
21. | IlepBblit 3aMevaTeNnbHBIN MpeaeT. YK-1 32
22. | Bropoii 3ameyatenbHblil Mpee. YK-1 32
23. | beckoneuno Manble U O0eckoHEUHO Oombiine QyHKIHUU. CBS3b VK-1 32
MEXy HUMH.
24. | CpaBuenue OeckoHeyHO Manbix (GyHKiud. CpaBHEHHE YK-1 32
0eCKOHEeYHO 00X (DYHKINH.
25. | HenpepbIBHOCTH (QYHKIIHH. YK-1 32
26. | Touku pa3pbiBa (yHKIHH (IEPBOrO poOJa, BTOPOTO poJa, YK-1 32
YCTPaHUMBIH pa3phbIB).
27. | Teopema 00 apudmeTHuecKUx CBOWCTBAX HEMPEPBHIBHBIX YK-1 32
GyHKIHH.
28. | Teopema 00 yCTOWYMBOCTH 3HaKa HENPEPHIBHON (PYHKIIMH. YK-1 32
29. | Ilepnas Teopema bonbriano-Komm. YK-1 32
30. | Bropas Teopema bonbriano-Komu. YK-1 32
31. | Tounast BepXHsIs M TOYHAS] HIDKHSS TPaHU QYHKITUH. YK-1 32
32. | Ilepmas Teopema Beiiepmrpacca. YK-1 32
33. | Bropas Teopema Beiiepmirpacca. YK-1 32
34. | HempepbIBHOCTB CIIOKHOW (D)YHKIIHH. YK-1 32
35. | HenpepsiBHOCTE 00paTHON (YHKIIMH. YK-1 32
36. | Ilonstue nponsBogHON. ['eOMeTpUIECKUI CMBICIT. YK-1 32
37. | Tlonstue nuddepeHunpyeMocT QyHKIUH. YK-1 32
38. | Teopema o cBsa3u guddepeHiupyeMoctd (QYHKIHA | YK-1 32
CYIIECTBOBAaHUEM MPOU3BOTHOM.
39. | CBs3b HENpepHIBHOCTH U U (HEePEeHIUPYEMOCTH. YK-1 32
40. | duddepenmuan byHKIUH. I'eomerpuuecknii CMBICII YK-1 32
middepernmana.
41. | duddepeHurpoBaHie CyYMMBbI, pPa3HOCTH, MPOU3BEICHUS U YK-1 32
YaCTHOTO ABYX (DYHKITHIA.
43. | Teopema o mpou3BOJHON 0OpATHON PYHKITHH. YK-1 32
45. | JduddepenupoBaHue CloKHONW (QYHKIIMH. YK-1 32
47. | Ilpou3Bo/iHbIE BHICIIMX HOPSAKOB. YK-1 32
48. | JInddepeHnmansl BEICIINX TOPSIKOB. YK-1 32
49. | Bo3pactanue u yObiBaHHE€ (DYHKIIMH B TOYKe (ONpeAeseHHe U YK-1 32
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Teopema).
50. | Ilonstue nokampHOTO 3KcTpeMyMma (yHkiuH. Heobxomumoe VYK-1 32
YCJIOBHE 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 nocTaTOYHOE YCIOBUE IKCTPEMYMA. YK-1 32
58. | Bropoe nocrarodyHoe yCIOBHE IKCTpEMyMa. YK-1 32
59. | Okcrpemym (yHkimu He auddepeHIUpyeMold B JaHHOM YK-1 32
TOYKE.
60. | HanpaBnenwe BBINYKIOCTH W TOYKM Tieperuba rpaduka YK-1 32
GbyHKIIUHN
61. | HeoOxomumoe ycrnoBue TOUYKHU neperuoa. VK-1 32
62. | JloctaToyHOE yCIIOBHE TOYKH Teperuoa. YK-1 32
63. | AcuMOTOTHI rpaduka GbyHKIMN (BepTuKabpHas, YK-1 32
TOpPU30HTAJIbHAsI, HAKIIOHHAs)
64. IIpaBuiio Jlonurand. PackpeiTie HEONIPEIEIEHHOCTH g,;. YK-1 32
65. | IlonsTue nepBooOpa3Hoii. OCHOBHBIE CBOWCTBA (JIeMMa, YK-1 32
Teopema).
66. | [lonsTHE HEONpeNeIeHHOTO HHTETpaa. YK-1 32
67. | MeTtoja 3aMeHBI IEPEMEHHOM. VK-1 32
68. | Metoa HHTErpUPOBAHUS 110 YACTSM. YK-1 32
69. | OcHOBHBIE TUTIBI HUHTETPATIOB OEPYIIUXCS MO YACTSM. YK-1 32
70. | Teopema o mpencTaBIeHHUHM PALMOHATBHON (DYHKIMH B BHIE YK-1 32
CYMMBI  3JIEMEHTAapHBIX  JpoOeil ¢  HeompeneleHHbIMU
K03 ULIEHTaMH.
71. | Merton HeonpeeileHHbIX KO PHUIIMEHTOB. YK-1 32
72. | OCHOBHBIE THIIbI UHTETPAJIOB OT PALIMOHAIBHBIX (DYHKIIMH. YK-1 32
73. | IlonsTHe nHTETpaIbHON CyMMEI. | €oMeTprUecKuii CMbICT YK-1 32
74. | IloHsATHE ONpeETIeHHOT0 HHTErpaja. YK-1 32
75. | OCHOBHBIE CBOMCTBA OIPENIEICHHOI0 HHTETpaa. YK-1 32
76. | MHTErpan ¢ mepeMEeHHBIM BEPXHHUM MPEIEIIOM. YK-1 32
77. | ®opmyna HeroToHa-JleiiOHuma. YK-1 32
78. | 3ameHa mepeMeHHBIX B OIPEICICHHOM HHTETpaJIe. YK-1 32
79. | ®opMyna WHTETPpUPOBAHHS IO 4YacTsIM B OINpPEICIIEHHOM YK-1 32
UHTErpase.
80. | [IpuOmmxeHHOE  BBIYHCICHHE OIPEACICHHOIO  HMHTErpajia YK-1 32
[TpubnnxeHHOe BHIUMCIIEHUE ONPEIETICHHOT0 HHTerpaja
81. | HecobcTBeHHBIE HHTErpaJIbl ¢ OECKOHEYHBIMU MPEIETaMu. YK-1 32
82. | HecobcTBeHHBIC HHTErPAIBI OT HEOTPAHWICHHBIX (DYHKITHIA. YK-1 32
83. | Merpuueckue, JMHEHHblE, HOPMHUPOBAaHHBIC, EBKJIHMIOBBI YK-1 32
MIPOCTPAHCTBA.
84. | Ilonsatne ¢QyHkmuu N nepemeHHbIX. Ilpenen QyHKIUM N YK-1 32
MIEPEMEHHBIX.
85. | HenpepbIBHOCTH (DYHKIIMM N TEpEeMEHHBIX. YK-1 32
86. | HenpepbIBHOCTH CIOKHON (QYHKITUH. YK-1 32
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87. | YactHple mponu3BOAHBIC (DYHKIIMH N TEPEMEHHBIX. YK-1 32
88. | duddepenmmpyemocts GyHKIIMN N TEpEMEHHBIX. YK-1 32
89. | duddepennman pyHkims N nepeMeHHBIX. YK-1 32
90. | AuddepenunpoBanue ClIoXHON QyHKIHH. YK-1 32
91. | IlpousBonHas no HampaBiIeHUIO. [ pagneHT. YK-1 32
92. | YacTHbple TPOU3BOAHBIC BBICIITUX MOPSAIKOB (DYHKITHMH N YK-1 32
MIEPEMECHHBIX.
93. | duddepenunan Broporo nopsaka GyHKIHH N MepeMEHHBIX. YK-1 32
94. | KBagparnunas ¢opma. Kpurepuii CunbBectpa. YK-1 32
95. | locTtaTo4HbIe YCIOBUS JIOKAJILHOTO AKCTpeMyMa (DYHKIIHH N YK-1 32
NIEPEMECHHBIX.
96. | HesBHble QpyHKIIMU. YK-1 32
97. | YCIOBHBIN SKCTPEMYM. YK-1 32
98. | Merox muoxxurenei Jlarpamxka. YK-1 32
99. | OmnpexeneHne YUCIOBOTO PsAJla, YACTUYHON CYMMBI, YK-1 32
CXOAAIIeTocs psijia.
100. | CBolicTBa CXOAIMNXCS YUCIOBBIX PSJIOB. YK-1 32
101. | HeoOxoaumoe ycoBHE CXOAUMOCTH YUCIOBOTO psfa. VK-1 32
CX0JIMMOCTh FapMOHUYECKOT'0 Psijia.
102. | HeoOxoaumoe 1 JOCTAaTOYHOE YCIOBHE CXOJUMOCTHU Psijia C VK-1 32
HEOTPHIIATEIILHBIMU YJICHAMHU.
103. | Ilpu3Hak cpaBHEHHS. YK-1 32
104. | llpusnak Jlanmambepa. YK-1 32
105. | UnTerpanpubiii npusHak Komm. YK-1 32
106. | 3nakouepenyromuiics psa. [Tpusnak JleiiOnuna. VK-1 32
107. | 3HakonepeMeHHbIE PSIbI, UX CXOJAUMOCTbD. VK-1 32
108. | CreneHHbIE pSIbL. VK-1 32
109. | Teopema Abedst. YK-1 32
110. | Teopema 06 HHTEpBaJie CXOAUMOCTHU CTETIEHHOTO psJia. YK-1 32
111. | Teopema o paguyce CXOJUMOCTH CTETIEHHOTO psJia. YK-1 32
112. | Onpenenenne  nudepeHIuaTbHOr0  YpaBHEHHUsT  IEPBOTO YK-1 32
nopsanaka. Pemenune ypaBHenus. 3amaua Komm. OOmee u
YaCTHOE PElIeHNE YPABHEHUSI.
113. | YpaBHeHUs ¢ pa3AesIFOIIUMUCS TepEMEHHBIMU. YK-1 32
114, | Jlunelinble ypaBHEHUS. YK-1 32
115. | VpaBHeHus B noyHbIX AuddepeHnnanax. YK-1 32
116. | AuddepenunanbHble ypaBHEHUSI BTOPOrO MopsaKa (OCHOBHBIE YK-1 32
TIOHATHS], YPABHEHHSI TOITYCKAIOIINE TIOHKEHHSI TTOPSIIKA).
117. | Jluneiinble nuddepeHnnaipHble ypaBHEHUs] BTOPOTO NOpPsiIKa YK-1 32
118. | JIuneiinbie muddepeHnnanbupie ypaBHEHHS BTOPOTO OPSi/IKaA C YK-1 32
MOCTOSIHHBIMU K03 puiineHTamMu

5.3.2.3. 3agauu 1J11 NPOBEPKU YMEHUIl U HABBIKOB

No Conepxxanue Komnerenus NJIK
1. | Haiitu npousBogHyo GyHKIHE Y = 2605% (4x) VK-1 H2
HccnenoBaTh PyHKIUIO M TOCTPOUTH IPpaUKH.
2. e VK-1 H2
V=25 y=x+2V=x.
2 2. vty —
3. 2y x+x—-1 dx VK-1 H2

o X
Brrunciaurts HEOMPCACIICHHBIN I/IHTeraﬂj E s
VX
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4. i & H2
BBIUNCIUTE HEOTPEIENEH BN nHTerpan [ RYERE VK-1
5. Haiitn miomans KpUBOJUHEHHON Tpamnenuu, OrpaHUuYECHHOU VE-1 H2
JaHHBIMU JIMHUSIMU x = 1; x =4; xy =4
6 Haiitu oOmee pemenue auddepeHInanbHOr0 ypaBHEHUS H2
) x U YK-1
(L+e*)yy =e¥,
Haiitu oOmiee pemenune auddepeHnnaIbHOro ABHEHUSA
7. 1 oduee pe maddepentn yp VK- H2
2xyy =y*° —4x=;
Haiitn obmee pemenue auddepeHnaIbHOr0 ypaBHEHHS U
8. | cooTBercTBYyIOIIEE YACTHOE PEIICHHE: VK-1 H2
y +2xy=-2x3 y(l)=el
9. Haiitu o6mee pemenne nupdepeHInaibHOro ypaBHEHUS H2
" . ] YK-1
y +8y + 25y =0;
10. | Haiitu oOuiee pewenne auddepeHunanbHOro  ypaBHEHUs H2
" . S, YK-1
v +y — 2y = 6x°;
11. | Haiitn obwee pewenne nuddepeHInanIbHOr0 ypaBHeHUs H2
" . YK-1
v +4y =3sin2x.
JlJis Ka)XA0To pslia BHIIKUCAThH MEPBbIE 5 YWICHOB Pa3NOKEHUSI.
Haiitu npenen obmiero uieHa psijaa a,,.
12, | = 24n VK-1 H2
Z n? —3
n=1
HccnenoBath psiibl HAa CXOJWMOCTb, MPUMEHSS MPU3HAKU
13. CpaBHCHUA. Vkazarp o000l 4ieH psgaa, € KOTOPBIM VK-1 H2
n—1
CPaBHHUBAETCS TAHHBINA PSIL. Y 0, h
HccnemoBath psiibl Ha CXOJWMOCTH, TPUMEHSS TPU3HAKH
14 JNamambepa u Ko, n
' (n+1)! VK-1
2 5
n=1

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

5.3.2.5. Bonpochl 1J1s1 KOHTPOJIbHOM (pacyeTHO-TpaguYecKoii) padoThl
«He npexycmoTpeHb»

5.4. CucreMa OeHUBAHUSA JOCTHIKEHUS KOMIIETEHIMIA

5.4.1. OneHka 10CTHKEHHS KOMIIETCHIMI B X0/1€ POMEKYTOUYHOM aTTeCTANMHI

YK-1
NHauKkaTophl JOCTUXKEHHSI KOMIIETEHIIUN
Howmepa Bonpocos u 3a1au
YK-1
BOIPOCHI K 3a7a4um K
Kon Coneprxanue P a
9K3aMEHy AK3aMEHYy

3HaTh MOHATHS, CYIIHOCTh, 3HaYEeHUE, (QYHKIIUH,
32 | MOzeNnM WCIONIb3yeMble Ui MaTeMaTHYeCKOTO 1-38
OIMCAaHUs SKOHOMHYECKUX 3a/1a4.
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YmMmeer CTPOUTH JIOTHYCCKHUE YMO3AKJIIFOYCHHUA Ha

y2 . 1-38
OCHOBAHMH NOCTYyNAromel HHPopMauu
Brnaners HaBbIKaMU NPUMEHEHUSI COBPEMEHHOI'O
H2 | matemaruueckoro MHCTPYMEHTApUs JUTS 1-24

PEIICHUA DKOHOMHWYCCKUX 3a/a4.

1.4.2. OueHka I0CTH:KEeHHS KOMIETEHIUH B X0/1e TeKYIero KOHTPOJIst

YK-1

I/IHI[I/IKaTopI)I JOCTHKCHUSA KOMIICTCHIIN

Homepa Bonpocos u 3aiau

YK-1
3a/1a4u
BOIPOCHI TUISt
Kon Conepxanue BOITPOCHI TECTOB YCTHOTO | IPOBEPKHU
ompoca | yMEHHUU U
HABBIKOB
3HaTh MOHATUS, CYUIHOCTb, 1,5,6,8-16,18,19,21,22,24,
3HaueHue, (yHKIMM, MoJenu | 26-28,30-33,35-38,45,46,48,49,55-
32 | ucrosb3yeMsle JUISt 63,67,70-80, 82,83,85-90,93- 1-118
MaTeMaTH4eCcKOro  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-
noCTynaoIell nHbOpMaLHH 66,68,69,81,84,91,92,98,99,106,107,
110-117, 119-120,123
Bnaners HaBBbIKAMH
MPUMEHEHUS  COBPEMEHHOTO
H2 | maremaruueckoro 1-14
WHCTPYMEHTApUs JJIsl PELICHUS
SKOHOMUYECKUX 3a]1a4.

6. YueOHO-MeTOAMYEeCKOE U MH(POPMAIITHOHHOE O0ecnedeHne JUCIUILIUHbI

6.1. Pexomenayemas qureparypa

KoanuyecTBO
Tun IlepeyeHb U peKBU3UTHI JIUTEPATYPHI (ABTOP, HA3BaHME, I'OJ K3 B
eKOMEeH/ AN M MECTO U3JAHUA :
p an a ) OMoJIMOoTEKE
1 2 3

2.1. YueOHbIE
A3TaHAS

Bbo6puk I'. . Beiciias MmaTemaTuka /111 3KOHOMUCTOB: COOPHUK
3a/1a4 [dMeKTpoHHBIN pecypc]: YuebHoe mocodue / I'. U.
bo6puk, P. K. I'punnieBuuroc, B. 1. Matsees, b. M. Pyasik, P.
B. Caruros, O. K. Cmaruna, B. I'. llepmne; Poccuiickuit
SKOHOMHYEeCKHi yHuBepcuteT uM. I'.B. [limexanosa - Mockaa:
OOO "Hayuno-uznarensckuii neatp MHO®PA-M", 2022 - 539
c. [OU] [OBC 3nannym| URL:
https://znanium.com/catalog/document?id=400011

12388] [TIT] URL:

Byxogen A. I'. Marematudeckuii ananu3: yueOHOE TocoOue Jyis
CTYJEHTOB, 00yUaIOIUXCs 110 HAPaBJICHUIO MOATOTOBKHI
38.03.01 (080100.62) - "Oxonomuka" / A. I'. bByxoger, 1. B.
I'punnena, 0. B. Hekpaco; Boponesxckuil rocyaapcTBeHHBIH 93
arpapHblii yHUBepcUTeT - BopoHex: Boponexckuii
roCy/lapCTBEHHBIN arpapHblil yauBepcurer, 2015 - 185 c. [LIUT
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Kosn4yectBo
Tun IlepeyeHb U peKBU3HUTHI JJUTEPATYPbI (ABTOP, HA3BAHME, IO/ K3, B
eKOMeH1anmii H MeCTO U3IaHus )
P Aal g ) OouodamnorTexe
1 2 3

http://catalog.vsau.ru/elib/books/b105644.pdf

[lepurnes B. I'. MaremaTuueckuii aHaau3 [3JIEKTPOHHBIN
pecypc]: Yuebnoe nmocodbue / B. I'. lllepmaes - Mocksa: OO0
"Hayuno-uzgarensckuit nentp MHOPA-M", 2023 - 288 c¢. [DU] -
[DBC 3nannym]| URL:
https://znanium.com/catalog/document?id=419610

[epmnes B. I'. MatemaTtnueckuii aHanu3: COOpPHUK 3a/1a4 C
pelIeHUsIMHU [AJIEKTPOHHBIN pecypc]: YuebHoe mocodue / B. T
[lepmnes - Mocksa: OOO "HayuHo-H3/1aTeNbCKUI LIEHTP -
NHOPA-M", 2022 - 164 c. [OU] [ObC 3nannym] URL:
https://znanium.com/catalog/document?id=388965

Maremaruueckuii anasu3 [ DIEKTPOHHBIN pecypc]:
METOAMYECKUE YKa3aHUs U UHAWBUyaJIbHbIE 3aJaHUs JJIs
oOyuaromuxcs Hanpasienus 38.03.04 'ocynapcTBeHHOE U

1%/.[26.1“0,[[1/1‘1601(1/16 MYHHLMIAILHOE YIIPaBICHHE / Boponexckuit 1
- roCy/1apCTBEHHBIN arpapHblil YHUBEPCUTET ; [COCT.: ALF'
byxosgen, JI. A. llumkuna] - Boponex: Boponexckuii
rocylapCTBeHHbIN arpapHbliil yausepcurert, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164726.pdf
IMA Journal of Applied Mathematics [Dnektponnsiit pecypc] /
Oxford University Press - Oxford: Oxford University Press, 1
1965 - [DU] URL:
http://archive.neicon.ru/xmlui/browse?type=source
23 Bectauk BopoHexckoro rocyaapcTBEHHOTO arpapHoro
H'er')HOHquCKHe YHUBEPCUTETA: TEOPETUUECKUN U HAYUHO-TTPAKTUUECKUI 1
- KypHai / Boponex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

OKOHOMHUKA U MaTeMaTUUCCKHUE MCETOIBI: )KYpHaJI / YUpEeaAUTECIIb
. AKaHGMI/I‘-IGCKI/Iﬁ HaquO-I/IL’.)IaTeHI)CKI/II\/'I, IMPOU3BOACTBCHHO-

NoJUrpapUUecKuil 1 KHUTOPaCIPOCTPAHUTENIBCKUIN LIEHTP 1
Poccuiickoii akanemun Hayk "M3garensctBo Hayka " - Mocksa:
Hayxka, 1965-

6.2. Pecypceol cetn UuTepHer

6.2.1. DueKTpOoHHbIC ONOTHOTEYHbIE CHCTEMBI

ITepevyeHb 10KYMEHTOB, MOATBEPKAAIOIINX HATHYHE/TPABO HCIOJIL30BaAHNSI IM(PPOBBIX (3J1€KTPOHHBIX)
ondamnorex, I6C (3a mepuo, COOTBETCTBYIOUIUI CPOKY MoTyYeHHs1 odpa3oBanus no OII)
Yucoub! Ne HanmenoBanue JOKYMEHTA C YKa3aHUEM PCKBU3UTOB CpOK ﬂeﬁCTBHH
W rom /o
1 Konrpakt Ne 656/1Y ot 30.12.2022. (3bC «ZNANOUM.COM») | 01.01.2023 — 31.12.2023
2 Konrpakt Ne 411-JTV ot 10.10.2022. (OBC «JIAHb») 12.10.2022 — 11.10.2023
JIunensnonnsiit koHTpakT Ne 62/J1Y ot 23.03.2023. (ObC HOb 01.01.2023 — 31.12.2023
2023/20 3
24 eLIBRARY)
4 Kontpaxt Ne 493/1Y ot 11.11.2022. (OnexTpoHHbBIE (HOPMBEI 11.11.2022 - 11.11.2023
yueonukoB s CI10)
5 Horosop Ne101/HD5/2097 ot 28.03.2017. (HanuonanpHast 28.03.2017 - 28.03.2022
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anekTpoHHas oubnuoreka (HOB))

(TIpoJtoHT Iy 10
28.03.2027)

33 o7 19.01.2016

AKT BBO/Ia B 9KCIUTyaTalUIO DJIEKTpOHHOW Onbmnorekn BIAY Ne

Beccpouno

6.2.2. IIpodeccuonasibHbie 02361 JAHHBIX U HHPOPMALMOHHbIE CHCTEMBI

Ne Ha3Banue Pasmenienue
1 |CnpaBoynas npaBoBas cuctema ['apanar http://www.consultant.ru/
2 |Cnpasounas npaBoBas cucrtema Koncynerant [Troc | http://ivo.garant.ru
https://Texakcnepr.cait/sistema-
3 |[Ipodeccuonansubie cipaBoyHbie cucTeMbl «Komeke» kodeks
6.2.3. CaiiTbl 1 HHOPMALIMOHHBbIE MOPTAJbI
Ne Ha3Banue Pasmenienue
1 | O6pa3oBarenbHbIE PECYPCHI IO MATEMATHKE www.math.ru
WuTepHer  OuOIMOTEKa  MOMYJSIPHOW  (DU3HKO- G
2 . http://ilib.mccme.ru/
MaTeMaTHYECKOM JIUTePaTyphI
caitr o azene  BbICHIEH ~ MaTeMaTUKd  —
3 pasit http://procmem.ru/
MaTeMATHYECKUN aHAIIN3.
4 «Pe3onpBeHTa) https://www.resolventa.ru/
yaeOHBbIC MaTEPUAIIBL. index.php/lineinaya-algebra -

7. MaTepHaJIbHO-TEXHHUYECKOE U MPOrpaMMHOe obecredeHne JUCHUILTHHbI

7.1. IloMenmieHus AJ151 BeAeHUs 06p330BaTeJ'IBHOFO nmpouecca u 060pyu03a}me

HanmeHnoBaH#e IOMEIIEHUH IS IPOBECHHS BCEX BUAOB YIeOHOH
JeSITeIBbHOCTH, TPETyCMOTPEHHON y4YeOHBIM INIAHOM, B TOM YHCJIC
MOMEIICHUS ISl CAMOCTOSTEIEHON pabOTHI, C YKa3aHHUEM IIePeuHs
OCHOBHOTO 000pYyIOBaHUs, Y4eOHO-HATIISIIHBIX TOCOOU 1
HCTIOJIBb3YEeMOT0 IPOTPaMMHOTO 00eCTIedeHUS

Anpec(MeCTOIOIOKEHUE) TTOMEIIICHHIA
JUISL TIPOBEJICHUST BCEX BUJIOB yUeOHOM
JIeSTeIbHOCTH, IPEyCMOTPEHHOM
y4eOHBIM IJIaHOM ( B clTy4yae
peanmuzanuu 06pazoBaTeNbHOMN
HpOTpaMMEI B ceTeBoil opme
JIOTIOJTHUTENBHO YKa3bIBaETCs
HaVMEHOBAaHUE OPTaHU3ALNH, C
KOTOPOH 3aKJIIOUeH J0TOBOP)

Y4eOHble ayIUTOPHH

KommnekT yueOHO# Mebenn, IeMOHCTpalHOHHOE 000pyIOBaHUE H

y4eOHO-HAaTIIAIHBIC TOCOOUS, KOMITBIOTEPHAsI TEXHHUKA C BO3MOKHOCTHIO
moKIroueHus K ceti "MHTepHeT" 1 00ecrieueHneM I0CTyTa B
ANEKTPOHHYIO HHPOPMAMOHHO-00pa30BaTEIBHYIO CpEay,

UCTONB3yeMoe porpammHoe obecriederne 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

Poccuiickas @eneparus,
Boponexckas 061acTs, ropocKoi
OKpyT ropox Boponex, ropon
Bopounex, ynuua Muuypuna, gom 1

Y4eOHble ayIuTOpHH
KommnekT yue6HO# Mebenu, IeMOHCTpaHOHHOEe 000pyI0BaHNE U
yueOHO-HAaTJIsIHbIE TOCOOHSI, KOMIIBIOTEPHAs TEXHUKA C BO3MOXXHOCTBIO
moKIroueHus K cetn "MHTepHeT" 1 oOecneueHneM 10CTyna B
JIEKTPOHHYIO HH(OPMAIIHOHHO-00pa30BaTeIbHYIO Cpeay,
ucroJb3yemoe rporpammuoe oodecneuerne MS Windows / Linux (ALT
Linux)/ Peg OC, Office MS Windows / OpenOffice / LibreOffice, Adobe
Reader / DjVu Reader, SIugexc Bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, «I"apant,
«Koncynprant [Tnrocy, THIK AnamuTuk, Statistica, AST Test

Poccuiickas @eneparus,
Boponexckas 00:1acTh, TOPOIACKOM
OKpyr roposa Boponex, ropon
Boponex, ynmuia Muaypuna, gom 1



http://www.consultant.ru/
http://ivo.garant.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
https://www.resolventa.ru/
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VYuebnbie aymutopuu (B T.4. JlabopaTopus «Y4eOHbIN OaHK»)
Komrutekt yueOHoOl MebenH, IeMOHCTPAllMOHHOE 000pyI0BaHUE U
y4eOHO-HaTJIAIHBIC TOCOOUS: KOMMYTaTop, cTeHa-kapta MUHD, cTtenn
[Tapyc-2,Tab10 KOTHPOBOK BAIIOT, KaccoBast KaOMHa, pabodee MecTo
Kaccupa, 0aHKOBCKas CTOIKa, 0aHKOBCKHI Oapbep; HCIOIb3yeMoe
nporpammHoe obecieuerre 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

Poccuiickas ®enepanus,
Boponesxckast 0651acTh, FOpoJICKOH
OoKpyT ropoAa Boponex, ropon
Bopounex, ynuua Muaypuna, qom 1-
ayn. 374

VY4ebHble ayIUTOpUU
Komruiekt yueOHO# MeOenu, JeMOHCTPAIMOHHOE 000PYI0BaHUE U
y4eOHO-HATIIAIHbIC TOCOOUs

Poccuiickas @enepanus,
Boponesxckast 0651acTh, FOpOJICKON
OKpyr ropoa Boponex, ropon
Boponex, ynunia Muuypusa, aom 1

[TomemnieHuns 1t caMOCTOSTENBHON paboThI

Kommnekt y4yeOHOI Mebenn, 1eMOHCTpallMOHHOEe 000py/I0BaHUE U

y4eOHO-HarISAHBIC TOCOOHS, KOMIIBIOTEPHAS TEXHUKA C BO3MOXKHOCTBIO
moaKIroueHus K cetn "MHTepHEeT" M 00ecieyeHneM 10CTyTa B
ANEKTPOHHYIO HHPOPMAMOHHO-00pa30BaTEIBHYIO Cpeay,

ucronb3yemMoe nporpammuoe obecrieaenne MS Windows / Linux (ALT
Linux)/ Pen OC, Office MS Windows / OpenOffice / LibreOffice, Adobe

Reader / DjVu Reader, SIunexc bpay3ep / Mozilla Firefox / Internet

Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, «I"apant,
«KoncynpranT [1mroc»

Poccuiickas @enepanus,
Boponesxckast 0651acTh, FOpoJICKON
OoKpyr ropoa Boponex, ropon
Boponex, ymuia Muaypusa, nom 1
(aym. 113, 115, 116, 119 120, 122,
123a, 126, 219, 220, 224, 241,273 - ¢
16.00 o 20.00), 232a

7.2. IlporpammHoOe o0ecnieyeHune

7.2.1. lIporpaMMHOe o0ecniedeHne 001Iero Ha3HAYEHU S

No HazBanmue Pasmemenne
1 |Onepanmonnsie cuctembl MS Windows / Linux [IK B nokansHOI cetn B[AY
9 [MTakeTs! (_)(1)I/ICHI>IX npunoxennit Office MS Windows / K B nokaisioil cetn BEAY
OpenOffice
[Tporpammer miist mpocmortpa ¢aiinoB Adobe Reader / N
3 DjVu Reader [1K B nokanbHoM cetu BI'AY
4 Bpayzepsr Sunexc bpaysep / Mozilla Firefox / Internet MK B ftokanbHoi cetn BEAY
Explorer
5 |AnTuBHpycHas nporpamma Drweb ES I1K B nokanbHoOM cetu B'AY
6 |IIporpamma-apxusarop 7-Zip I1K B nokanbHoM cetu B'AY
7 |Mynstumenuna npourpsiBatens MediaPlayer Classic I1K B nokanbHoM cetu B'AY
8 |Ilnardopma onsaiiH-00yueHus eLearning server I1K B nokanbHoOM cetu B'AY
9 |Cucrema kommberotepHoro trectupoBanus AST Test I1K B nokanbHoM cetn BIAY

7.2.2. Cnenuajau3upoBaHHOE MPOrPpaMMHoOe obecneueHue

«He npexycmMoTpeHbI»

8. MesxkaucunnInHAPHbIE CBA3H

JucnuruinHa, ¢ KOTopoit
HEOOXOIUMO COIIACOBAHUE

Kadenpa, Ha kotopoii
MPenoAaeTCs AUCIUIUIMHA

[Toanuck 3aBemyromero
Kadeapoi

OKOHOMHYECKOTO aHaIIM3a,

JI.A. 3anopoxiieBa




Crpanuna 43 u3 43

b1.0.30. JIuneitnas anre6pa

CTaTUCTUKHU U HpPIKJ'I&I[HOfI
MaT€MaTUuKu

b1.0.31. Teopus
BEPOSATHOCTEUN U
MaTeMaTUYeCKasi CTATUCTHKA

OKOHOMHYECKOTO aHaJIn3a,
CTaTUCTUKU W  TPUKIIATHOU
MaTeMaTHKH

b51.0.17. Meroast
ONTHMAJILHBIX PEIICHHM

OKOHOMHYECKOTO aHajau3a,
CTaTUCTHKH W  TPHUKIJIAIHON
MaTeMaTHKH

JIMCT neproanvecKux MpPoBepoOK padoyeil MporpaMmbl
U MH(OPMAIHS 0 BHECEHHBIX H3MEHEHHUAX

[TorpebHOCTH
JI0JDKHOCTHOE JIUTIO, B KOPPEKTUPOBKE
MPOBOJIMBIIIEE yKa3aHUEM Nudopmarys 0 BHECEHHBIX
nposepky: ®.1.0., Jlata COOTBETCTBYIOLIUX W3MEHEHUSX
JIOJKHOCTD paszenoB paboyeii
MIPOTPaMMBbI
M1.0.3aB.Kao. MpoTtokon Ne
5KOHOMMYECKOrOo 12 ot Pabouas nporpamma
aHaNuM3a, CTaTUCTUKU U 26.05.2025r. | 2aKTya/JM3npoBaHa Ha

NPUKAALHON MATEMATUKK

[MaHuHa E.B.

2025-2026 y4yebHbli
rog

obHoBseH N.6.1
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