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Pabouas mporpamma pazpaboTana B cOOTBETCTBUHM ¢ DenepanbHbIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICIIETO 00pa3oBaHus MO HamparieHuto noarotoBku 38.03.01.
DOKOHOMUKA, YTBEpXIEHHBIM [IpHMKa3oM MHUHHCTEpCTBA HAyKHM W BBICIIEro 00Opa3oBaHUs
Poccuiickoit ®eneparuu Ne 954 ot 12.08.2020 r.

PabGouast mporpamma yTBepXkIeHa Ha 3aceJaHuu Kadeapsl SKOHOMHYECKOTO aHaJIH3a,
CTaTHCTUKY U MPUKIAAHON MaTeMaThku (mpotokosn Ne 11 ot 19.06.2023 1.)

3aBenyrommii kadeapoi ‘7% JI.A. 3anopoxkieBa

Pabouass mporpamMmma peKOMEHJOBaHAa K HCIIOJIb30BAaHMIO B y4eOHOM Tporiecce
METOIUYECKON KOMHUCCHEH dKOHOMUYecKoro ¢akynbreta (mpotokoa Ne 10 ot 21.06.2023 r.).

IIpencenaresb METOAUYECKON KOMHCCUH E.b. CaabHuKOBa

PenensenTr palodyeil mporpamMmbl: 3aMECTUTENb pPyKOBoaWTeNds JlemapraMeHTa arpapHoOin

nonutuku Boponexckoit obnactu Ilerposa C. I'.
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1. O0masi xapakTepucTUKa JUCHUINIMHBI
1.1. Heanb AUCUMNIIMHBI

Hesabro u3yueHus NUCLUIUIMHBL SBIIseTCs (popMuUpOBaHUE y O0y4aromuxcs YCTOWYMBBIX
3HAHUH ¥ HaBBIKOB 0 MPUMEHEHUIO MaTeMaTHYECKOTO aHAJIM3a K PEIICHUIO TEOPETHUYECKUX U
IPAaKTUYECKUX 3a7a4 HKOHOMMUYECKOIO COJEp’KaHMs, a Takke (OPMHUPOBAHUE CHCTEMHOIO
MBIIUICHHUS] IyTeM JETaJbHOIO aHalu3a MOJIXOJ0B K MAaTeMaTHYeCKOMY MOJICIMPOBAHUIO U
CPaBHUTEJIBHOIO aHAJIN3a KOHKPETHBIX SKOHOMUYECKHX 3a/1a4.

1.2. 3aga4u AUCHUIIMHBI

3apaum yueOHOM TUCIUIUIMHEIL:

— oBJaJgeHHe 0a30BBIMH pa3/elaMHd MaTEMaTU4YeCKOrO aHajin3a, HEOOXOIMUMBIMHU JUIS
aHaJIu3a U MOJIEIMPOBAHUS SKOHOMUYECKHX 3a/1a4;

—  OmpeesieHHe U YNopsAI0YeHne HE0OX0IUMMOro 00beMa HHPOPMALIUH TPH IIOCTAHOBKE,
peanu3anuu U 00pabOTKE UTOrOBBIX PE3yJbTaTOB MaTEMAaTUYECKOH MOJEIM SKOHOMHUYECKOU
3a/1a4i;

— (QopMmHpoBaHHE IPAKTHMYECKHUX HABBIKOB, KOTOpbIE IIO3BOJAT B JajbHeHIem
NpUHUMATD YPPEKTUBHBIE PEIICHHS B TPO(ECCHOHATLHON JAEATEIbHOCTH.

1.3. IlpeaMeT QM CHUNINHBI

IIpeaMer AUCUMIVIMHBI - TU(EpeHINaTbHble U WHTETPATIbHBIC UCYUCICHUS (yHKIHNA
OJTHOW TepeMeHHONW U (PyHKIMI HECKONbKHX IMEPEMEHHbIX, a TAaKKe HEOOXOIUMbIE Ul HUX
TEOPHsI IIPEJICIIOB, TEOPHS PSAAOB U Teopus MU depeHIINATBHBIX YPaBHECHHMA.

1.4. MecTo TUCHMILUIMHBI B 00pa30BaTeJIbHOM NMporpaMmme
JlaHHast AMCUMIIMHA OTHOCUTCS K 00s13aTenibHbIM quctuminHam OIl. Ona u3ydaercs BO
BTOPOM CEMeCTpe Al O4HOH (opMbl OOyUeHHUS U B TPETbEM CEMECTpe Il OYHO-3a0YHOU
(dopMbl 00yUEHHUS.
1.5. B3aumocBsI3b ¢ APYTUMH U CHUILTHHAMMA
Hucuummuaa bB1.0.15  Marematuueckuil  aHaiau3 cBd3aHa CO  CIEAYIOIIUMHU
JUCLUIUIMHAMM y4eOHOro IJIaHa:
— b1.0.13 Jluneiinas anrebpa;
— b1.0.17 Teopus BEpoATHOCTEN U MaTEMATUYECKasi CTATUCTUKA;
— b1.0.21 Dxonomerpuxa.

2. IlepeyeHb MIIAHNPYEMbIX Pe3yJIbTATOB 00Y4YeHHS N0 JUCHHUILINHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJibTAaTAMHU OCBOECHUS 00pa30BaTeIbLHOM

NPOrpaMMsl
Komnerenuus MuaukaTop A0CTHKEHUsI KOMIETeH T
Kon Copepxanue Kon Coaepxxanue
OIIK-2 (Crocoben 31 OCHOBHBIE HPUHLINTIBI u UHCTPYMEHTBI
OCYILIECTBIIATh coop, MaTeMaTHYeCKOro aHainusa Juist coopa u 00paboTKH
00palboTKy U JTAaHHBIX npu peleHuu MIOCTaBJIEHHBIX
CTaTUCTHYECKUI aHaiIu3 HSKOHOMHYECKHUX 33Ja4
JaHHBIX, HEOOXOMUMBIX| VY3  |IpUMEHATh METOJAbl MAaTeMaTHYEeCKOro aHajiu3a U
ISt pereHus MOJICIUPOBaHUA Ui cOopa U 00pabOTKHM JaHHBIX
MTOCTaBJICHHBIX MIPH PEUICHUHN TIOCTABJICHHBIX YKOHOMHYECKUX
SKOHOMHYCCKHX 3a1a4q H3 BJIQICCT HABBIKAMH ONPCICICHHUSA M OLCHUBAHHUS
MPAKTUYECKOrO MpPUMEHEHMs pelleHud  3axad
MaTeMaTHYeCKOTO  aHajuu3a I PElIeHHs
MIOCTaBJICHHBIX SKOHOMUYECKHX 3a/1a4
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3. O0BbéM IMCUMILVIMHBI M BUABI Y4e0HOi1 padoThI

3.1. Ounas ¢opma o0yueHus

C
IToka3zaTenn eM2e c1p Bcero

OOmas Tpya0EMKOCTb, 3.€./4 5/180 5/180
OO6m1ast KOHTaKTHAs paboTa, 4 96,75 96,75
O6mas camocrosiTenbHas padboTa, u 83,25 83,25
Konrakraas pil60Ta Opu  MPOBEICHUU 96,00 96,00
Y4eOHBIX 3aHATHM, B T.4. (4)

Jlekuun 40 40,00

MPAKTUYECKHE-BCETO 56 56,00
CaMOCTOHTeJ'IBHafI paboTa TIpu TPOBEICHUH 65.50 65.50
y4eOHBIX 3aHATHH, 9
KonrtaktHas pabora mTpu  TPOBEACHHUH
MPOMEXYTOYHOM aTTecTanuu 00ydaromuxcs, 0,75 0,75
B T.4. (4)

TPYNIOBBIE KOHCYIbTALUN 0,50 0,50

DK3ameH 0,25 0,25
CaMOCTOﬂTeJH)Hfm pabota npu 17.75 1775
MIPOMEXYTOYHOM aTTecTanuy, B T.4. (1)

MOJrOTOBKA K AK3aMEHY 17,75 17,75
@opMa MPOMEKYTOUHON aTTECTALUN JK3aMeH JK3aMeH

3.2. OuHo-3204Has1 popMa 00yUeHH S
C
IToka3zatenn eM3e “1p Bcero

OO0mast TpyA0EMKOCTB, 3.€./4 5/180 5/180
OO0mas KoHTaKTHas pabora, 4 32,75 32,75
O6mas camocrosiTenbHas padoTa, 4 147,25 147,25
KourakrHas pfl60Ta IpH  TPOBEJICHUU 32,00 32,00
y4eOHBIX 3aHATH, B T.4. (1)

Jlexun 16 16,00

MIPAKTUIECKHE-BCETO 16 16,00
CaMOCTOﬂTCJ'IBHafI paboTa TIpu TPOBEICHUU 129 50 129 50
y4eOHBIX 3aHSATHIH, 4
KonTtaktHas pabora Tpu  TPOBEACHHUH
MIPOMEXYTOYHOM aTTecTanuu 00ydaromuxcs, 0,75 0,75
B T.4. (4)

TPYIIOBbIE KOHCYJIBTAIIUU 0,50 0,50

DK3aMeH 0,25 0,25
CaMOCTOSITeJ'II)HVaSI pabota pu 17.75 17,75
MIPOMEXYTOYHOM aTTecTaluy, B T.4. (1)

MOATOTOBKA K K3aMEHY 17,75 17,75
PopMa MPOMEKYTOUHON aTTECTALUN JK3aMeH JK3aMeH




Crpanuna 5 u3 45

4. Conep:xxanme QU CHUINIAHBI
4.1. Conep:kanue TUCUMIUIMHBI B pa3pe3e pa3/ieJioB M MOApPAa3/iesioB

Pa3znea 1. BBenenune B aHaJIu3.

Ioapazgen 1.1. MuoxectBa u pynkuuu. Onepanun Haj MHOKeCTBaMU. OCHOBHBIE YHCIIOBBIE
MHOXecTBa. OYHKINUU OHOW mnepeMeHHOW. OCHOBHBIE 3JIeMEHTapHbIe (PYHKIUH, UX rPpa(UKH.
CnoxHast GyHKIHS.

Hoapa3znen 1.2. Ilpexenst u HenpepwslBHOCTH. [lociienoBaTenbHOCTH, Npenea YHUCIOBOU
nocuenosarenbHocTu. Teopemsl o npenenax. I[IpusHaku cymiectsoBanus npezaenos. 1lepsoiil u
BTOPOU 3aMeyaTeNIbHbIN Ipeesbl. beCKkoOHeYHO Majible 1 OECKOHEUHO OOJIbINE BEIMYUHBI, CBS3b
Mexqy HuMU. CpaBHeHHE OECKOHEYHO MallblX BEIMYMH. PackpeiTue HeolpenesleHHOCTEH.
HenpepsiBHocTh Qynkuuii. Touku paspeiBa. Kiaccugukaiys Touek pa3pbiBa.

Paznen 2. Inddepennuanbuoe ucuncjienne GyHKIUil 0THOTO NMepeMeHHOro.

Hoapa3snen 2.1. [IpousBoanas. [IpousBoHas: onpeneneHne, MEXaHUYECKUNA U T€OMETPUUECKUN
CMBICJI. YpaBHEHHME KacaTelnbHOWM K KpuBod. JluddepeHuupyemoctb QyHKIUNA, CBS3b
HENPEPBIBHOCTH ¢ auddepeHuupyeMoctbio. O0patHas (yHKIUS U ee audepeHInpoBaHUE.
Tabnuua ocHOBHBIX IpaBuI U Gpopmy: quddepenupoBanus. [Ipon3BogHbIE BHICIINX TOPSAIKOB.
Juddepennman GpyHKIHH, €T0 MPUMEHEHHE B TPUOINKEHHBIX BHIYHCICHHSIX.

IMoapasnen 2.2. Vccnenoanue GpyHKINN.

JlocTatouHble TPU3HAKH MOHOTOHHOCTH (PYHKIMH. DKCTpeMyMbl (YHKIHH, HEOOXOIUMOE |
JIOCTaTOYHbIE YCJIOBUS. DKOHOMUYECKUE MPUIOKEHUS. BBIMYKIOCTh KpUBOM, TOUKM Heperuoda.
HeobOxonuMoe 1 pocTaToyHble yCIOBUS. ACUMOTOTHI KPUBOW. DKOHOMUYECKHE MPUIOKEHUS B
TEOPHUH (PUPMBI.

Pasnen 3. UnTerpajibHoe ncuncjieHue GQyHKUMi OHOM MepeMeHHOM.

Moapa3zaen 3.1. HeonpeneneHHbI HHTETPA.

Onpenenenue mnepBooOpa3Hoil. Teopema 0 OECKOHEYHOM MHOXKECTBE IEPBOOOPA3HBIX [UIs
nanHoil (ynkium. IloHsiTHEe HeompeneneHHOro MHTErpaia. Tabinia OCHOBHBIX HHTETPAJIOB.
OcHOBHBIE CBOWMCTBA HEONPEIEICHHOIO UHTErpana. MHTerpupoBaHuMe METOAAMH 3aMEHBI
NEePEMEHHOM U 10 yacTsaM. PanioHanbHbIe IpoOU U UX UHTETPUPOBAHHE.

IMoapa3zaen 3.2. OnpeneneHHbl HHTETPal.

IlonsiTHE ONpEeneneHHoro MHTErpaja, OCHOBHbIE CBOWCTBA. Teopema o cpenHem. Ilmomans
KpUBOJIMHEHHOW Tpaneunu. lIpom3BoaHas ONpENENEeHHOr0 HHTErpajga I0 IEPEMEHHOMY
BepxHeMy mpenerny. @opmyna HeroTona-JleiiOHuna. Beruncienue onpeneneHHOro MHTerpasa
METOJaMHU 3aMEHbl MepeMeHHOW M mo 4vacTsaM.  HecoOGcTtBeHHble uHTerpainsl. llpunoxenus
ONpeeNIEHHOr0 MHTEerpaia: IJomaab (QUIrypbl B JEKapTOBBIX KOOpAMHATaX, 00beM Tena
BpallleHUs, IJIMHA 1yTH IUIOCKON KPUBOU.

Pa3nen 4. @DyHK1IUM HECKOJIbKHX NepeMeHHbIX.

IMoapa3zaen 4.1. Onpenenenne GyHKINU HECKOIBKUX MEPEMEHHBIX.

Ob6unacte onpenenenus U rpadpuk GyHKIUU ABYX MEPEMEHHbIX. JIMHUM U MOBEPXHOCTU YPOBHSL.
YacTtable nmpousBoaHble U auddepenunansl. [loaHoe npupamienue u noiaHbli nudepenman,
ero npuMenenue. [IpousBoaHas cioxHONU (QYyHKIUU, TPOU3BO/IHASL HESBHO 33/1aHHOM (PYHKIIMU.
Vpasrenne kacarembHoii k kpuBoii F(X,Y) =0. VpaBuenme kacaTenpbHOH MIOCKOCTH K
nosepxuoctn  F(X,y,2)=0. [IponsBogHass 1o HampaBiacHHIO. I'panueHt. YacTHble
IIPOU3BO/IHBIE BBICIINX MTOPSIIKOB.

IMoapasnen 4.2. DxcTpeMyMbl QYHKIUU IBYX IEPEMEHHbIX.

Onpenenenue SKcTpeMyMmMa (QYHKIMM HECKOJIBKUX IIE€PEMEHHBIX. YCIOBHBIE JKCTPEMYMBI;
Hanbonblee M HamMeHbllee 3Hauenus ¢ynxmmm Z = (X, Y)B 3amkHyTO# OrpaHMYeHHOl
o0nacTu. DKOHOMHUYECKHE MTPUIIOKEHHUS.

Paszpnen 5. Iu¢ppepennuaibubie ypaBHEHHS.
Moapa3nen 5.1. Jluddepennunanpapie ypaBHEHUS IEPBOTO TMOPSJIKA.
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[Tpumepsl 3amad, npUBOAAIIMX K JuddepeHaIbHbIM ypaBHeHUsAM. JluddepennmansHoe
ypaBHeHUs 1-TOo mTopsnka: oOmee W YacTHOe — pemieHwe (MHTerpani), 3amada Kormw,
dopmynupoBka TEOpPEMbl CYIIECTBOBAaHHMS M EIWHCTBEHHOCTH pEIICHHUS YypaBHEHUS
y'=f(X,y¥). Hdubdepenimansuple ypaBHeHHS |-rO TIOpsAKa C  pasAeIAIOIIMMHCS

nepeMeHHbIMH. JluHelHbIle nuddepeHanbHble ypaBHEHHUS |-TO MOpsIKa W ypaBHEHUS
bepnysu.

Moapasaen 5.2. luddepeHnnanbabie ypaBHEHUS BTOPOTO MOPSIIKA.

Huddepennmanbaple ypaBHEHHS 2-TO TIOpsIKa: O0Iee U YaCTHOE pelieHue (MHTerpai), 3aaaqa
Komm, ¢dopmynanpoBka TEOpeMbl CYIIECTBOBAHUS W EAMHCTBEHHOCTH PEIICHUS YpPaBHEHUS
y'=f(X,V,Y"). dubdepennmansupie ypaBHeHUs 2-T0 MOPSAAKA, JOMYCKAIOIIUE TTOHIKEHHE

nopsnka. Jluneitnsle muddepeHnManbHble YpaBHEHHS 2-TO MOPAIKA: CTPYKTypa O0OIIero
pelieHuss  OJHOPOJHOIO M HEOAHOPOJHOIO  ypaBHEHUW. JIMHEHHBIE  OJHOPOIHBIC
mubdepeHManbHble  YpaBHEHHs 2-T0  TOpSAKAa C  IMOCTOSHHBIMH KO3 (dUIIUEHTaMHU.
Xapakrepuctuueckoe ypaBHeHue. JIuneitHsie qudQepeHnnaibaple ypaBHEHUS 2-TO TOPsIKa C
MOCTOSTHHBIMU KO3 (UILIMEHTAaMU U CIIEUAIbHOMN MPaBOil YaCThIO.

Pa3nea 6. Psigbl.

Hoapa3znen 6.1. YncsioBbie psiabl.

Cxonumocts psna. [Ipusnaku [lanam6epa u Komn. MHTErpanbHblil npu3Hak cX0JUMOCTH.
Hoapa3snen 6.2. PynkunoHaabHbIe psaabl. CTeneHHbIE PSAbI.

IloToueyHnasi, paBHOMEpPHAasT W HOpPMalbHas1 CXOJUMOCTH, CBs3b MeEXaAy HuUMH. IlpusnHax
Beiiepmtpacca paBHOMepHOU cxoaumocth. Ilpu3nakm AbGens u upuxie. HenpepbIBHOCTD,
QG GepeHIIPYyEMOCTh U HHTETPUPYEMOCTb CYMMBI (DYHKITHOHAIBHOTO psifa. CTeTeHHbIE PSIbL.
Teopema Komu-Anamapa. Paguyc u uHTepBan cXxoOAUMOCTH CTENIeHHOTro psiaa. Teopema AGens.

4.2. PacnipenesieHre KOHTAKTHOIN U CAMOCTOAITEIbHOI PadoThI NPH MOATOTOBKE K
3aHATUAM 10 OJApAa3aeaam

4.2.1. Ounas ¢opma o0y4eHus

KonTakTHas CP
Pas e, moapasienbl TUCIUTUTHHBI pabora
J 113
Pa3znen 1. Beegenue B aHams. 6 10 8
[Tonpaznen 1.1. MHoxecTBa 1 QyHKIUU.
Onepanyn  HaJu MHOXXecTBaMH. (OCHOBHBIC YHCIIOBBIE MHOXECTBA. 5 2 4

@yHKIMK OJHOW mnepeMeHHOW. OCHOBHBIE 3J€MEHTapHbIe (PyHKINH,
ux rpapuku. CrnoxxHast QyHKIHS.

[Toapaznen 1.2. IIpenensl 1 HEMPEPHIBHOCTD.

[TocnenoBarenbHOCTH, Mpeesl  YUCIOBOW  IOCIEA0BATEIbHOCTH.
Teopems! 0 npenenax. I[IpuzHaku cymectsoBanus npenenos. IlepBelii u
BTOpOW 3amMeuaTeNbHbIN npenensbl. beckoHeuHo manble U OeckoHeuHo| 4 8 4
OoNbIIe BETMYUHBI, CBSI3h Mexay HUMH. CpaBHeHHE OECKOHEYHO
MaJlbIX BeNWYHMH. PackpbiTHe HeompeaeneHHocTed. HempepbIBHOCTD
dbyukiuii. Touku pa3peiBa. Knaccudukaius Touek pa3pbisa.

Paspnen 2. /IluddepenunanbHoe ucyucjieHue (GyHKUMHA OIHOIO
MePEeMEeHHOr0.
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ITonpaznen  2.1. IlpousBomnasd. IlpousBomHas:  oOIpeneieHHUE,
MEXaHMUYECKUN U F€OMETPUUYECKUN CMBICI. YPaBHEHUE KAacATEIbHOU K
kpuBoi. uddepenunpyemMocts (yHKIMNA, CBA3b HENPEPHIBHOCTU C

nudepeHIPYyEMOCTHIO. OO6parnHas byHKIMSA u ee| 4 6 6
muddepenimpoanne. Tabnuia OCHOBHBIX MpaBuil H  (HOpMYTT
maddepenmpoBanms. [TpousBoxaHbIe BBICIINX HOPSITKOB.

Huddepenuman QyHKIMH, €ro mNpUMEHEHHE B MPUOIMKEHHBIX

BBIYHCIICHUSIX.

[Moapasnen 2.2. UccnenoBanue QyHKIHA.

JlocTaTouHble NpPU3HAKK MOHOTOHHOCTH (YHKIHH. OKCTPEMYMBbI

GyHKIMM, HEOOXOIUMOE M JIOCTATOYHBIE YCIOBUSA. DKOHOMUYECKHE 4 4 6

NpUIoKeHus. BrimykinocTe KpuBoii, Touku neperudba. Heodxoaumoe u
JIOCTaTOYHBbIE  yCJIOBHS. ACHUMIOTOTHl KPUBOM. OKOHOMUYECKHE
MPWJIOKEHUSI B TCOPUHU (PUPMBIL.

Pa3nea 3. UnTerpanbHoe ucuucjieHue pyHKuui 0JHOM
nepeMeHHOI.

[Toapaznen 3.1. HeonpeneneHHbI HHTETpaI.

Omnpenenenne nepBooOpasHoil. TeopemMa 0 OECKOHEUHOM MHOKECTBE
nepBooOpa3HeIX Ui fgaHHOW (yHknuu. [ToHATHE HEONpemeIeHHOTO
uHTerpana. Tabnuma OCHOBHBIX uHHTerpanoB. OCHOBHbIE cBoHcTBa| 4 6 4
HEOMPEACICHHOr0 WHTerpayiia. VHTErpupoBaHWE METOJAMHU 3aMEHBI
NEPEMEHHON W 1o 4YacTsaM. PanuoHanbHble JApoOM ©  HX
WHTETPUPOBAHUE.

[Tonpaznen 3.2. OnpeneneHHbIN HHTErpal.

IlonsiTHE ONpeneNeHHOr0 NHTErpajla, OCHOBHBIE CBOMCTBA. Teopema o
cpenneMm. Ilnomans kpuBonmMHEHHOW Tpamenuu. [IpowsBogHas
ONPENIETICHHOTO MHTETpajia IO IEPEMEHHOMY BEPXHEMY Tpelemy.
®opmyna  Herotona-JleiiGnumia.  Beiuucnenue — ompeneneHHoro| 4 4 55
WHTErpajla METOJaMH  3aMEHbl TMEPEeMEHHOW H TI0  YacCTAM.
HecoOcTBennbie nHTETpalbl. [IpunoxkeHus: onpeaeieHHOTO HHTerpaa:
rIomaas GUrypsl B AEKapTOBBIX KOOPAMHATAX, 00bEM TeJla BpallleHUs,
JUIMHA IYTU TJIOCKON KPUBOM.

Pa3nes 4. @yHKIIMM HECKOJIbKHX NepeMeHHbIX. 8 10 12

[Tompaznen 4.1. OmnpeneneHue (QYHKIMH HECKOJBKUX MEPEMEHHBIX.
Ob6unacTp onpenenenus U rpa@uk GyHKIUK IBYX MepeMeHHbIX. JIMHNM
U TIOBEPXHOCTH YpOBHs. YacTHble Npou3BOJHBIE U AU depeHInab.
[TonHoe mpupalieHue W MOJHBIN auddepeHuan, ero NpuMEHEHHE.
[Tpon3BosmHas CIOXXKHOM (QYHKUMH, MPOU3BOJHAS HESBHO 3aJaHHOM
GyHKIMM. YpaBHEHHE KacaTelbHOM IUIOCKOCTH K IOBEPXHOCTH.
[TpousBosnHas no HampaBieHuto. ['paauent. YacTHble MPOU3BOJHBIE
BBICHIHX TTOPSIIKOB.

[Toapaznen 4.2. DxkcTpeMyMbl GYHKIUU ABYX NTEPEMEHHBIX.

Onpenenenne d3KcTpeMymMa (YHKLIMHM HECKOJbKHUX IE€PEMEHHBIX.
VYciioBHBIE 3KCTPEMYyMBbI; HauOosblllee M HaMMEHbIIEEe 3HAueHUs| 4 4 6
byHKIIIN  Z = f(X, y)B 3aMKHYTOH  OrpaHHYeHHOW  oO0iacTu.

DKOHOMHUYECKIE IIPHUIIOXKCHUS.

Pazjnen 5. luddepennuaibupie ypaBHeHHUS. 6 8 12
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[Moapaznen 5.1. Auddepenuunanbupie ypaBHEHUS IEPBOTO MOPSAKA.
[Ipumeps! 3amad, TpUBOIAIMX K TUQQEpeHIINATbHBIM YPABHECHHSM.
Huddepenumanbaoe ypaBHeHHA 1-To mopsaka: oOIiee M YacTHOE
peuienue (uHTErpan), 3agada Komm, ¢opmynupoBka — Teopembl
CYUIECTBOBaHMS W  CIWHCTBEHHOCTH  DEUICHHUS  ypaBHEHHA
y'= f(X,Y). Hdubdepenimansupie ypaBHeHHS 1-rO TOpAmKa C
paznensomumMica nepeMeHHbIMH. Jluneitnbie nuddepennuanpabe
ypaBHeHHsI 1-ro nopsiika U ypaBHeHus: bepHysuim.

[Toapaznen 5.2. Jluddhepennnanbubie ypaBHEHHsI BTOPOTO TOPSJIKA.

Jduddepenumanbaple ypaBHEHUs 2-TO TOpsAKa: o0IIee M YacTHOE
pemienue (uHTerpan), 3aaada Komm, dopmynupoBka — TeopeMsl
CyLIECTBOBaHMSI M E€AUHCTBEHHOCTHM  pELIEHUS  ypaBHEHUS
y'=f(X,V,Y"). Juddepenunansubie ypaBHeHHS 2-TO TOpSIKA,

JOTIyCKarolue MOHWXKeHue nopsnaka. Jlunelneie nuddepeHnuanbHbe
ypaBHEHHSI 2-TO MOPSAAKA: CTPYKTypa OOIIEro perieHus 0JHOPOJHOTO 1
HEOJTHOPOJIHOTO ypaBHEHUH. Jluneiinble OJTHOPO/IHBIE
muddepeHIaTbHbIC  YpaBHEHHUS 2-TO TOpSAKAa C MOCTOSHHBIMH
koddduimenTamu.  XapakTepuUcTUYeckoe ypaBHeHue. JIuHelHbie
muddepeHIaTbHBIC  YpaBHEHHUS 2-TO TOpSAKAa C MOCTOSHHBIMH
K03 UIIMEeHTaMH U CIICIUAIBHON MPaBOil YacThIO.

Pazgen 6. Psaabl.

12

[Tonpaznen 6.1. UucnoBbie psjbl.
Cxomumocth psna. Ilpmsnaku JamambGepa u Komm. MHTerpanbHbIi
MPU3HAK CXOJUMOCTH.

[Tonpaznen 6.2. @yHKkunoHanbHbIE psiibl. CTEIICHHBIE PSABI.
[ToroueuyHasi, paBHOMEpPHasi U HOPMaJIbHAs CXOJJUMOCTH, CBSI3b MEXKIY
Humu. [lpusnak Beiiepmrpacca paBHomepHo# cxonumoctH. [Ipu3naku
Abens u upuxine. HenmpepbBHOCTD, Tu(PepeHIMPYEMOCTh U
UHTETPUPYEMOCTh CyMMbI (PYHKIIMOHAIBHOTO psifia. CTENeHHBIE PSIbL.
Teopema Komn-Anamapa. Paauyc n mHTEpBan CXOAMMOCTH
cTeneHHoro psna. Teopema Abes.

Bcero

40

56

65,5

4.2.2. OuHo-3204Has1 opma o0ydeHust

Paznensl, mosmpa3aesnsl IMCIUTIIMHBI

KonTakTHas
pabota

I13

CP

Paznen 1. BBenenue B anajus.

2

20

[Tonpaznen 1.1. MHoxecTBa 1 QyHKIUY.

Onepaunn Hax MHoXKecTBaMH. (OCHOBHBIE UHCIIOBBIE MHOKECTBA.
OyHKIMKA 0THOM  mepeMeHHOW. OCHOBHBIC dJIEeMEHTapHbIe (yHKIIHH,
ux rpapuku. CrnoxxHasi QyHKIHS.

10
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ITonpaznen 1.2. Ilpenensl U HENPEPHIBHOCTS.

[TocnenoBarenbHOCTH, Mpeesl  YUCIOBOW  MOCIEAO0BATEIBHOCTH.
Teopemsl 0 npenenax. [IpusHaku cymecTBoBaHus npenenos. [lepBiii u
BTOpOH 3ameuaTeNbHbIN INpenenbl. beckoHeuyHo Manble U OeCKOHEYHO
OoyblIe BETMYUHBI, CBSA3b MeXay HUMH. CpaBHeHHE OECKOHEYHO
MaJlbIX BeNMYMH. PackpbiTe HeompezaeneHHocTed. HemnpepbBHOCTB
¢ynkuuii. Touku pazpeiBa. Kimaccudukaiys Touek pa3phipa.

Paznen 2. JInpdepenuunaibHoe HcYHCIAeHHe (YHKOMI OJXHOIO
IepeMEeHHOr 0.

[Tonpaznen 2.1. IlpousBoanas.

[lpousBomHas: ompenenceHue, MEXaHWYECKUH U TeOMETPUYECKUH
CMBICJI. YpaBHEHHE KacaTelbHOW K KpuBoi. JluddepenmmpyemMoctsb
(GyHKIHHA, CBSI3b HEMPEPBIBHOCTH ¢ MU depennupyemMoctrio. OOpaTHas
¢ynkuusa u ee auddepenuupoBanue. Tabmua OCHOBHBIX NMPaBHI U
dopmyn nuddepenmupoBanus. [Ipon3BogHBIE BBICIINX ITOPSIKOB.
Huddepennman QyHKIMH, €ro MNpUMEHEHHE B NPUOIMKEHHBIX
BBIYHCIICHUSIX.

[Tonpaznen 2.2. UccnenoBanue QyHKITHH.

JlocTarouHble TNPU3HAKM MOHOTOHHOCTH (YHKIUH. OKCTPEMYMBI
GyHKIMM, HEOOXOAMMOE M JIOCTaTOYHbIE YCJIOBUSA. DKOHOMUYECKHE
npuiIokeHus. Beimykiiocts KpuBO#, Touku neperu6a. Heobxonumoe u
JIOCTaTOYHbIE  YCJIOBHS. ACHUMOTOTHI KpPUBOH. OKOHOMHUYECKHE
IPUIIOKEHUS B TEOPUU (PUPMBI.

Pa3nea 3. UnTerpanbHoe ucuucjieHue pyHKUMi 0JHOH
nepeMeHHOI.

[Toapaznen 3.1. HeonpeneneHHbI HHTETpaI.

Omnpenenenne nepBooOpasHoil. TeopemMa 0 OECKOHEUHOM MHOKECTBE
nepBOOOpa3HBIX Il JaHHOW (yHKuuu. [loHsATHE HeompenereHHOro
uHTerpana. Tabnuia OCHOBHBIX HHTerpanoB. OCHOBHBIE CBOWCTBa
HEOMpEACIICHHOr0 WHTerpayiia. VHTErpupoBaHWE METOJAMHU 3aMEHBI
MEepeMEeHHOM © 1o yacTsaM. PamuonanbHble JpoOM W HX
WHTETPUPOBAHUE.

[Tonpaznen 3.2. OnpeneneHHbld HHTETPAIL.

ITonsiTHE ONpeneNeHHOro NHTErpajla, OCHOBHBIE CBOMCTBA. Teopema o
cpequeM. Ilmomanes xpuBosmHENHHOM  Tpaneuuu. [IponsBoaHas
ONPENEICHHOT0 MHTETpaja II0 IEPEMEHHOMY BEPXHEMY MpEIemy.
@®opmyna  Heiorona-JleiitOHuna.  BblumcieHne — omnpeneneHHOro
WHTErpajla METOJaMH  3aME€Hbl TNEPEMEHHOMW M 10  YacCTsAM.
Hecob6cTBenHble nHTerpassl. [Ipunoxenus onpeneneHHOro HHTerpaia:
ionaib GUrypsl B J€KapTOBBIX KOOpJAUHATAX, O0BEM Tella BpaIlCHHUs,
JUIMHA IYTU TJIOCKON KPUBOM.

Pasznen 4, (I)yHKIII/[l/I HECKOJbKHUX IEPEMCHHDBIX.

[Toapaznen 4.1. Onpenenenne PyHKITUN HECKOIBKUX TIEPEMEHHBIX.
Ob6nacte onpenenenus u rpaguk GyHKIUN IBYX MepeMeHHbIX. JIMHIM
U TIOBEPXHOCTHU YpOBHS. YacTHhIE TPOM3BOAHBIC M A depeHITnaIbI.
[TonmHoe mpupaimieHue W MONHBIN auddepeHiuan, ero NpuMeHEHHE.
[IpowsBogHast ClOXHOW (YHKIMH, MPOU3BOAHAS HESBHO 3aJaHHOU
byHKIMA. YpaBHEHHE KacaTeIbHOW IIJIOCKOCTH K TOBEPXHOCTH.
IIpousBogHas no HampasieHuro. ['pagueHTt. YacTHble NMPOU3BOAHBIE
BBICIIIAX MTOPSIKOB.

1 10
3 20
2 10
1 10
3 24
2 12
1 12
3 25,5
2 14
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[Moapaznen 4.2. DxcTpeMyMbl GYHKIMU ABYX MTEPEMEHHBIX.

OmnpeneneHue SKcTpeMyMma (YHKLIMM HECKOJIBKUX IE€PEMEHHBIX.
VYCIIOBHBIE 3KCTPEMYyMBbI; HaumOoibllee W HAMMEHBIIEEe 3HAUYCHUS
byHkuun  Z = f(X, y)B 3aMKHYTOH  OrpaHWYeHHOW  oO0iacTu.

DKOHOMHYECKHE ITPUIIOKCHUS.

1 11,5

Pa3nea 5. ludgdepennnanbable ypaBHEHHUS.

[Toapaznen 5.1. JIuddepeHnuanbabie ypaBHEHUS IEPBOTO MOPSIIKA.

[Tpumepsr 3amad, npuBOAAIUX K TUhdEpEHIMATEHBEIM YPABHCHHSIM.
HuddepenunansHoe ypaBHEHUS 1-To mopsiaka: oOliee W 4YacTHOE
pemienne (uHTErpan), 3amadya Komm, QopMmynupoBka — TEOpeMBI
CyIIECTBOBaHUS M  E€IMHCTBEHHOCTH  PELICHHUS  ypPaBHEHUsA
y'= f(X, y). Jubdepennnanbaple  ypaBHEHHsT 1-ro mopsaka ¢

pa3eNsIomUMUC TiepeMeHHbIMU. JInHelHble auddepeHraibHbe
ypaBHeHus 1-ro nopsjaka u ypaBHeHus: bepHysu.

[Monpasznen 5.2. luddepeHnmanbabie ypaBHEHHSI BTOPOTO TOPSIIKA.

Huddepennmanbupie ypaBHEHHs 2-TO TIOpsAJKa: oOmiee W YacTHOE
pemenne (uHTerpan), 3amada Komm, ¢GopMyIHpoBKa — TEOpPEMBI
CYIIECTBOBaHMS M  CIMHCTBEHHOCTM  PCLICHUS  ypaBHEHUS
y'=f(X,V,Y"). Juddepenunancusie ypaBHeHHS 2-TO TOpSIKa,

JIOITyCKAOIue MOHIKEHHe nopsiaka. JInneitnple nuddepeHnmaibHbe
YpaBHEHHUS 2-TO MOPSAKA: CTPYKTypa OOIIEero perieH s OJHOPOIHOTO U
HEOHOPOIHOTO YpaBHEHUH. JIuneiinbie OZHOPOIHEIE
muddepeHIManbHble  YpaBHEHHS 2-TO TOpsSAKa C MOCTOSHHBIMH
KodpuimeHTaMu.  XapaKTEepPUCTUICCKOEe ypaBHEeHWe. JIWHEHHBIC
mubdepeHManbHble  YpaBHEHHS 2-TO TOpSAKa C MOCTOSHHBIMH
K02 pHIMEeHTaMU U CTICIIMATLHON MPaBOH YaCThIO.

Pa3pen 6. Paanl.

[Tonpaznen 6.1. UucnoBsie psiibl.
Cxomumocts psaa. Ilpusnaku [lamamOepa m Kommu. MHTerpanbHblii
IIPU3HAK CXOAUMOCTH.

[Tonpaznen 6.2. @yHKuMOHANBHBIE Psiibl. CTENIEHHBIE PSABI.
IToToueynasi, paBHOMEpHasi U HOpMaJlbHasl CXOJAUMOCTH, CBSI3b MEXIY
HuMH. [IpusHak Belepiurpacca paBHOMepHON cxoauMocTy. IIpusHaku
Ab6ens wu [upuxne. HenpepsiBHOCTb, nuddepeHuupyeMocTb Hu
UHTETPUPYEMOCTh CyMMBbI (PYHKIMOHAJIBHOTO psifa. CTEreHHbIe Psiibl.
Teopema Komm-Anamapa. Paauyc u  uHTEpBal  CXOJUMOCTHU
cTeneHHoro psja. Teopema Abest.

Bcero

16

16 129,5

4.3. Ilepeyenb TeM H y4eOHO-METOAMYECKOro oOecnevyeHus
padoThI 00yUaOIIUXCS

JJIS CAaMOCTOSITEeJIbHOM

O0BéM, U
No . Y4eOHO-MeTOIUYECKOE dbopma oOyueHus
Tema camocTosiTenbHON pabOThHI
/1 oOecrieyenue oYyHasg OYHO-
3a04Has
IMoapa3nen 1.1. MHo:kecTBa M PYHKIIHMN. 4 10
1. | IIpenmer MaTeMaTH4ecKoro | Briciias MaTeMaTHKa IS 4 10
aHaJIM3a M €ro poJib B 3aJadaX | SKOHOMHCTOB: Y4IeOHUK IS
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9KOHOMHYCCKOI'0 COACPKaHU.

CTYJIEHTOB BY30B, OOyYaIOIUXCS
1o SKOHOMUYECKUM
cneuuanbHocTsaM / [H. 1. Kpemep
[u mp.]; moxn pen. H. III. Kpemepa -
M.: FOuntn, 2010 - 480 c.

Ioapa3snen 1.2. Ilpenesbl 1 HeMPEPBLIBHOCTD. 4 10
2. | Teopembl 0  HempepbIBHBIX | Bricimas MaTeMaTHhKa Ui 4 10
byHKIUAX Ha OTpe3Ke. | 3KOHOMHUCTOB: y4eOHUK IE
HenpepbIBHOCTh 3JIEMEHTAPHBIX | CTYJACHTOB BY30B, OOYyYaroIIuXcs
byHKIUi. 1o SKOHOMUYECKUM
cneuuanbHocTsaM / [H. HI. Kpemep
[u np.]; mon pen. H. III. Kpemepa -
M.: FOuwntn, 2010 - 480 c.
Ioapa3snen 2.1. IlpousBoanas. 6 10
3. | [lpumenenne mnpomsBogHoi B | boOpuk I'. M. Beiciias matematnka 6 10
HKOHOMHYECKUX JUISL KOHOMHUCTOB: COOpHHK 3a/1a4
HCCIICIOBAHUSX [anekTpoHHBI pecypc]: YueOHOE
[IpousBonactBennsie  ¢yHkuuu. | mocooue / I'. WU. bobpuk, P. K.
@yHKIMK  crpoca, BbBIpYYKH, | ['punnesnuroc, B. 1. Marsees, b.
U3IEPIKEK, npubstu. | M. Pyaeik, P. B. Carutos, O. K.
OnactuuHocth  ¢yHkuuu, ee | Cmarmna, B. TI'. IllepmiHes;
SKOHOMHUYECKUMN CMBICI. Poccuiickui SKOHOMUYECKUI
yHusepcuteT uM. ['.B. Ilnexanosa -
Mocksa: 000 "HayuHo-
n3narenbcekuil nentp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nannym]
URL:
https://znanium.com/catalog/docum
ent?id=400011
IMoapaspnen 2.2. UccaenoBanne pyHKOMii. 6 10
4. | UccnenoBanue JTUHAMUKHA 6 10
MOJIHOM BBIPYUYKH B | Bricias MaTeMaTHhKa TUIS
3aBUCHUMOCTH OT 3JIACTUYHOCTH | IKOHOMHUCTOB: y4eOHUK TUTSt
crpoca. HccnenoBanue | CTYJ€HTOB BY30B, OOYyYaroIIuXcs
TUHAMUKH (QYHKIHH, TUHAMHUKA | TI0 SKOHOMHUYECKUM
GyHKIIMM  TOJHBIX, CpeaHux, | cneuuanbHocTsM / [H. L. Kpemep
MPEeACIIbHBIX usnepxek. | [u ap.]; mox pen. H. 1. Kpemepa -
YcaoBus noctmxenus | M.: FOuautn, 2010 - 480 c.
MaKCHMaJIbHOU MPHOBLIH.
Hoapa3nen 3.1. Heonpenenenublii HHTErpaJ. 4 12
bobpux I'. M. Beiciias maremaTnka
JUIsL 5KOHOMHUCTOB: COOpHHK 3a/ad
[PnekTpoHHBIA pecypc]: YuebHOe
nocobue / I'. U. bobpuk, P. K.
WNHTterpupoBanue
IPUTOHOMETpHICCKHX (hyHIIHii I'punuesnuroc, B. 1. Marsees, b.
5. | mpyM TIOMOIIM YHUBEPCAIHHOM M. Pymer, P. B. Caruros, O. K. 4 12
N Cmaruna, B. TI. IlepuHes;
TPUTOHOMETPUYECKOMN N o
Poccuiickuit AKOHOMHUYECKUH
MO/ICTAaHOBKHU.

yHusepcuteT uM. ['.B. Ilnexanosa -
Mockaa: 000 "Hayuno-
n3narensckuil nentp MHOPA-M",
2022 - 539 ¢. [DU] [DBC 3Hannym]



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

Bricmias MaTeMaTHKa IS
SKOHOMHUCTOB: Y4IeOHUK VIS
CTYJICHTOB BY30B, OOYyYarOIIHXCS
1o SKOHOMHYCCKUM
cnenmansHocTsaM / [H. . Kpemep
[u ap.]; mox pen. H. 1. Kpemepa -
M.: FOnutn, 2010 - 480 c.

Hoapa3snen 3.2. OnpeaeseHHbIH HHTETPAJL. 9,5 12
Bricuras MaTreMaTHKa JUIST
[IpuMeHeHne  OMpeAesIEHHOTO | 3KOHOMHCTOB: Y4eOHUK JULST
WHTEeTrpaJia B OIICHKE | CTYZICHTOB BY30B, OOYyYarolIuxcs
6. | muddepernmanun JIOXOJIOB | TIO SKOHOMHUYECKUM | 5,5 12
Hacenenus. Kpupas Jlopenca u | cnermansHocTsM / [H. HI. Kpemep
kodhdunmeHT JxuHm. [u ap.]; mon pen. H. II. Kpemepa -
M.: FOuwutn, 2010 - 480 c.
Moapa3nen 4.1. Onpenesienue GyHKUMU HECKOIbKUX NepeMeHHbIX. 6 14
Bricmas MaTeMaTuKa JISL
SKOHOMHCTOB: y4eOHHK JUISt
[Tpumepsr WCIIOJIB30BAaHUS | CTYJICHTOB BY30B, OOYYarOIINXCS
7. | byHkuun HECKOJIbKUX | I10 3KOHOMUYECKUM 6 11
MEPEMEHHBIX B 9KOHOMHUKE. cnermanbHoCcTsIM / [H. HI. Kpemep

[u np.]; mon pen. H. III. Kpemepa -
M.: FOuntn, 2010 - 480 c.

Hoapa3snen 4.2. IkcTpeMyMbl QYHKIMH ABYX NePeMEHHBIX. 6 11,5

bo6puxk I'. U. Beicias maTemaTuka
JUIS. SKOHOMHUCTOB: COOpHHK 3a/1a4
[anexTponHBI pecypc]: YueOHoe
nocodbue / I'. U. bobpuk, P. K.
I'punuesnuroc, B. 1. Marsees, b.
M. Pyneik, P. B. Caruros, O. K.
Cmarmna, B. TI. Ilepunes;
Poccuiickuit SKOHOMMYECKHUI
yHusepcurer uMm. I'.B. Ilinexanosa -
Mocksa: 000 "Hayuno-
n3narenbekuil neHtp MHOPA-M",
2022 - 539 c. [DU] [OBC 3nanuym]
URL:
https://znanium.com/catalog/docum
ent?id=400011

Bricmas MaTeMaTHhKa TUIS
SKOHOMHCTOB: y4eOHUK JUTS
CTYZICHTOB BY30B, OOyYaromuxcs
o SKOHOMHUYECKUM
cneuuansHocTaM / [H. 1. Kpemep
[1 ap.]; mon pen. H. III. Kpemepa -
M.: FOuntn, 2010 - 480 c.

[Ipenen ¢GyHKIMH HECKOIBKUX
8. | mepemennsIx. [Ipenen ¢yHkImM
10 HAINPaBJICHUIO.

6 11,5

IMoapasnen 5.1. luddepenunaibabie ypaBHeHHs M1€PBOr0 NOPSAKA. 6 10

9. | Cucremsl uddepeHaabHbIX ‘ Bericiias MaTeMaTHKa Ui 6 10



https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
https://znanium.com/catalog/document?id=400011
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ypaBHeHuii. HopmanbHas opma | 5JKOHOMHCTOB: y4eOHUK I ¢
cucteMmbl. OThICKaHUE PEIICHHUS | CTyJIGHTOB BY30B, OOYyYaroIIUXCs
CHUCTEMbl METOJOM CBEJEHHUS K | MO SKOHOMHUYECKUM
onnoMy nuddepenmuanbHoMy | cienranbHocTsM / [H. 1. Kpemep
YPaBHEHHUIO. [u ap.]; moxn pen. H. 1. Kpemepa -
M.: FOnutn, 2010 - 480 c.
IMoapasnen 5.2. lnddepenunaibHbie ypaBHEHHs1 BTOPOr0 NOPsAAKa. 6 10
Bricmias MaTeMaTHKa I
S L T —ra— SKOHOMHUCTOB: Y4eOHUK VIS
oo HopsIKa. CTYJIEHTOB BY30B, OOydaroluXcs
10. T (epeHIHaTbHbIC ypaBHeHHs o SKOHOMHUYECKUM 6 10
cnenmansHocTsaM / [H. . Kpemep
B SKOHOMHUKE.
[u ap.]; mox pen. H. 1. Kpemepa -
M.: FOnutn, 2010 - 480 c.
IHoapa3nen 6.1. YucaoBblie psiabl. 6 10
bo6puk I'. U. Beicimas maTemaTuka
JUISE SdKOHOMHUCTOB: COOPHHK 3a/1a4
[anekTpoHHBIH pecypc]: YuebHoe
nocodue / I'. . Bobpuk, P. K.
I'punnesuutoc, B. . Margees, b.
M. Pynwik, P. B. Caruros, O. K.
Cwmaruna, B. [I. IllepmHes;
Poccuiickuit SKOHOMHYECKHI
Teopema Pumana wu mnossTue
JOIOBHO CXOAMEIOCH  PAlia. yHuBepcureT um. I'.B. anxaHOBa -
[IpousBenenne YUCIIOBBIX Mockaa: . 000 Hayuso-
11. | psamoB COTJIACOBAHHOE C usnatenbekuit uentp MHOPA-MT, 6 10
’ 2022 - 539 c. [DU] [DBC 3nannym]
TPOM3BENCHUEM HaCTHBIX CYMM. | o .
:ggg;hs;o Ciomiiii?gi;i? https_://znanium .com/catalog/docum
ent?id=400011
Bricmas MaTeMaTHKa s
SKOHOMUCTOB: yU4eOHHK TUIS
CTYJICHTOB BY30B, OOYYarOIINXCS
o 3KOHOMHUYECKUM
cnenuansHocTsM / [H. . Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOuwutn, 2010 - 480 c.
Hoapa3nen 6.2. PynkunoHaabHble psaabl. CTeneHHbIe psAbI. 8 10



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

Bobpux I'. U. Beiciias maremaTnka
JUIsL 5KOHOMHUCTOB: COOpHHK 3a/1a4
[PnekTpoHHBI pecypc]: YuebHOE
nocobue / I'. U. bobpuk, P. K.
I'punnesunuroc, B. 1. Marsees, b.
M. Pyneik, P. B. Caruros, O. K.
Cmarmna, B. I IlepuHes;
Poccuiickuit SKOHOMUYECKUI

pana (menpepbIBHOCTD, | yHUBepcuteT uM. I'.B. Ilnexanosa -
UHTETPUPYEMOCTD u | Mockaa: 000 "HayuHno-
19 Qg epeHIPYEMOCTb ). nuznarensckuii nentp MHOPA-M", 8 10
" | ®ynkiuun  aHanmutrdeckue B | 2022 - 539 c. [DU] [DBC 3nanuym]
touke u  psag  Tednopa. | URL:
Onpenenenne  anmeMeHTapHbBIX | https://znanium.com/catalog/docum
(GYHKIMH CTETICHHBIMH psijiaM. ent?id=400011
Bricmias MaTeMaTHKa TUIs
SKOHOMHUCTOB: Y4IeOHUK VTS
CTYJIEHTOB BY30B, OOyUaroluxcs
1o HKOHOMHYECKUM
cnenmansHocTsaM / [H. . Kpemep
[u np.]; mon pen. H. III. Kpemepa -
M.: FOuwntn, 2010 - 480 ¢
Bcero 65,5 129,5

5. q)OHIl OLHCHOYHBIX CPEACTB 1JIfl IPOBCACHNA IIpOMe)KyTO‘IHOﬁ aTrecranmumn

5.1. Oranbl popMUPOBAHUSA KOMIIETEHIUH

HNuagukarop
IMoapa3znen AUCHUNINHBI Komnerennus AOCTUKEHU S
KOMIICTCHIIUH
[Moapasaen 1.1. MuoxecTBa 1 QyHKIHH. 31
Onepaunn Haxg MHOXecTBaMH. (OCHOBHBIE 4YHCIIOBBIE
MHOKecTBa. DYHKIMM OAHOW  mepeMeHHOW. OCHOBHBIE OIIK-2 v3
aneMeHTapHble  QyHKUuM, ux rpapuku. CroxxHas H3
byHKIHS.
ITonpaznen 1.2. IIpenensl 1 HENPEPHIBHOCTS. 31
ITocnemoBaTeIbHOCTH, npeaen YHCII0BOU
nocienosarenbHocTu. Teopembl o mnpenenax. [lpusHaku
CcyliecTBoBaHMs  mpenenoB.  Ilepelii  u BTOpOH v3
3aMeyYarelbHbIl  mpenensl.  beckoHeYyHO — Manble U OIIK-2
OECKOHEYHO OOJIbIINE BEJIUYUHBI, CBA3b MEX]IYy HHMH.
CpaBHeHue OECKOHEYHO MajblX BeIMYMH. PackpbiTHe H3
HeomnpezaeneHHocteld. HenpepsiBHOCTH (QyHKIMA. Touku
paspbiBa. Knaccudukanus Touek pa3pbiBa.
[Tonpaznen 2.1. IIponsBoanas. 31
ITponzBonHas: orpesiesieHHe, MEeXaHUYEeCKUN u
TEOMETPUYECKUIM CMBICII. YPaBHEHHME KacaTelIbHOH K OIIK-2 V3
kpuBoil.  ludpdepenuupyemoctb  QyHKUMHA,  CBS3b
HenpepelBHOCTH ¢ nuddepennupyemoctoio. OOpatHas
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¢bynkuusa u ee quddepenunponanue. Tabiua 0CHOBHBIX
npaBuil U dopmyn auddepenuupoBanus. [IpousBogHbIe
BBICIIMX TOPSAKOB. [uddepennman QyHKIMHM, €ro
IPUMEHEHHE B IPHOIMKEHHBIX BBIYUCICHUSIX.

H3

[Monpaznen 2.2. iccnenoBanue GyHKITUH.

JloctaTouHble  MPU3HAKK  MOHOTOHHOCTH  (DYHKIIHH.
OKCTpeMyMbl (PYHKIMH, HEOOXOAMMOE H JOCTAaTOYHBIC
yCIIOBUSA. DKOHOMHYECKHE TMPHIOKEHHs. BbIMyKI0CTh
KpUBOM, Touku nepernda. Heo6xonumoe U mocraToyHbIe
YCJOBHUSL. AcuMITOTHI KpPUBOM. OKOHOMHUYECKHE
MIPUJIOKCHUS B TCOPUU (DUPMBL.

OIIK-2

31

y3

H3

[Tonpaznen 3.1. HeonpeneneHHbIi ©HTETpal.

Onpenenenue mnepBooOpa3Hoi. Teopema 0 OECKOHEYHOM
MHOXECTBE TEPBOOOpPA3HBIX A JaHHOW (YHKIIHMH.
[TonsTe  HeompeneJIeHHOrO  WHTerpana.  Tabnwima
OCHOBHBIX WHTETPAJIOB. OcHOBHBIE CBOIiCcTBa
HEOIPEICIIEHHOTO WHTErpaa. WNuTerpupoBanue
METOJAaMH  3aMEHbl IEPEMEHHOH W 10  YacTsM.
PanmoHasibHBIC TPOOH M UX HHTETPUPOBAHHE.

OIIK-2

31

y3

H3

[Toxapaznen 3.2. OnpeneneHHbIN HHTETpal.

[ToHsiTHE ONpeNEeNeHHOr0 UHTErpaia, OCHOBHBIE CBOMCTBA.
Teopema o cpennem. Ilnomaas  KpUBOJIUHEHWHOU
Tpanenuu. IIpon3BoaHass ONpeneNeHHOr0 HMHTErpaja Io
repeMeHHOMYy BepxHemy npeneny. Popmyna HeroTona-
JleiiOHuia. BerumcieHue  ONpPENEICHHOTO  HMHTEerpasia
METOJIaMM  3aMEHbl  MEPEeMEHHOM M 10  YacTsM.
HecoOcTBennbie HWHTETPaJbl. [Tpunoxenus
ONpeAENIEHHOr0  MHTerpaia: Iomanab (QUrypsl B
JICKapTOBBIX KOOpJIWHATAX, 00hEM TeJla BpALICHUS, JTHHA
JYTHU IJIOCKOM KPUBOM.

OIIK-2

31

v3

H3

[Mogpaznen 4.1. Omnpenenenue ¢GyHKIUH HECKOJIBKUX
IIEPEMEHHBIX.

Obnacte omnpeneneHuss u rpaguk (QyHKIUMU  JBYX
NepeMeHHbIX. JIMHMM M NOBEPXHOCTH YpOBHs. YacTHbIe
npou3BoJiHbIe U M depenuansl. [loaHoe npupatieHe u
noJHbIN quddepeHunan, ero npumeHenue. [lpousBoaHas
CIIOKHOW (PYHKIIMH, TIPOW3BOJHAS HESIBHO 3aJaHHOU
¢byHKIMH. YpaBHEHHE KacaTelbHOM  IUIOCKOCTH K
noBepxHocTu. [Ipon3BoaHas no HampasieHUto. ['pagueHT.
YacTHbIE IPOU3BOIHBIE BBICIINX MOPSAKOB.

OIIK-2

31

v3

H3

[lompaznen  4.2.  DxcTpeMymbl  (yHKIMH  JBYX
NIEPEMEHHBIX.

Onpenenenne  3KCTpeMymMa  (PYHKIMH  HECKOJIBKHX
MEPEMEHHBIX. YCJOBHBIE AKCTPEMYMBI; HauOouibliee |
HanMMCHBbIIICE 3HAYCHMU byHKIIUN z=f (X, y)B

3aMKHYTOH OrpaHWYeHHOM o0jacTh. DKOHOMHYECKHE
ITPHJIOKEHUSI.

OIlIK-2

31

v3

H3

IMonpaznen 5.1. Juddepennuanbibie ypaBHEHUS IEPBOTO
MOpsi/IKA.
[Tpumeps! 3anay, NPUBOIAMIMX K JU(QepeHIHaTbHBIM

OIlIK-2

31
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ypaBHeHusM. Juddepenunansnoe  ypaBHeHuss 1-ro v3
mopsiika: o01Iee W YacTHOE pelIeHue (MHTerpal), 3aaaqya
Komm, ¢opmynnpoBka  TEOpEeMbI CYyIIECTBOBAHUS U
€NIMHCTBEHHOCTH pELICHUs ypaBHeHus Y'= f(X, y).

Huddepenunansuple  ypaBHEHHS 1-ro  mopsiaka C H3

Ppa3aEIAOUMHUCS IIEPEMEHHBIMU. JIuneitnbpie
muddepeHManbHble  ypaBHEHHS 1-ro  mopsaka U
ypaBHeHUs1 bepHyun.

[Moapazaen 5.2. quddepeHunanbubie ypaBHEHHS BTOPOTO 31
nopsiKa.

Jubdepennmranbaple ypaBHEHHs 2-TO TOpsIKa: oOIiee u
yacTHoe  pemienue  (mHTerpan), 3amada  Komm,
(dbopMyupoBKa TEOpEMBbl ~ CYIIECTBOBAHMS  H V3
emuHCcTBeHHOCTH pemenus ypasuenus Y'= f(X,y,Y').

Huddepenunansuple  ypaBHEHUsT  2-TO  TOPSJIKA,
JONyCKAloIe  TOHW)KEeHHEe  mopsaka.  JIuHeiHble OIIK-2
muddepeHranbHbIe YpaBHEHUS 2-TO TIOPSIIKA: CTPYKTypa H3
o0IIero peuieHuss OJHOPOJHOIO U HEOAHOPOJHOTO
ypaBHeHH. JInHelHbIe otHOpOHBIE MU GEepeHITHaTbHBIE
YpaBHEHMUSI 2-ro nopsika C HOCTOSIHHBIMU
kodpunrenTamu.  XapaKTEepPUCTHUECKOE  YpaBHEHHE.
JIuneiinvsle nuddepeHnnanbupie ypaBHEHHS 2-TO MOPSIKA
C IOCTOSHHBIMHU KO3(pQUIMEHTaMH U  CHEeLUAIbHOU
IIPaBOM YaCTHIO.

[Tonpaznen 6.1. Yucnossle psabl. 31
Cxomumocts pspa. Ilpusnaku J[lamambepa u Komm. OIIK-2 ¥3
WHTerpaibHbli IPU3HAK CXOAUMOCTH. H3

[logpazngen 6.2. @yHKuMOHaNbHBIE pAAbl. CTENEHHBIE 31
PAIBL

[loTo4yeuHasi, paBHOMEpHasT U HOPMajbHasi CXOAMMOCTH,
CBsI3b  Mexay  Humu.  [lpusnak  BeliepmTpacca v3
paBHOMepHON cxonumocTH. [Ipusznaku AGens u Jupuxie. OIIK-2
HenpepsiBHOCTS, U depeHIpyeMOCTh u
UHTETPUPYEMOCTh  CYMMbI  (DYHKIIMOHAJIBHOTO  psija. H3
Crenennble psagbl. Teopema Komm-Apamapa. Paguyc u
MHTEpBAJI CXOAMMOCTH CTENEHHOro psina. Teopema AGens.

5.2.1. llIkaabl OLleHUBAHNA JOCTH/KEHHNS KOMIIETEHIINI

Bug onenku OI_IeHKI/I

Axanemudeckas
OllIEHKa 10 4-X HEYAOBJIETBOPUTENBHO | YIOBJIETBOPUTEIBHO | XOPOILIO OTiau4yHO
OaJUILHOM IIIKAJIE

5.2.2. Kputepuu olleHUBAHUSA TOCTHKEHUSA KOMIIETEH Ui
KpuTtepun onieHKH Ha JK3aMeHe

OneHka, ypoBeHb
IOCTHIKEHUSI Onucanue KpUTepuen
KOMIIETEHITN U
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OTIUYHO, BBICOKHM

OOyuaromuiics mokasaji MOJHbIE M TIyOOKHe 3HaHUS NMPOrPaMMHOIO
MaTrepuana, JOTMYHO M apryMEHTHPOBAHO OTBETHJI HA BCE BONPOCHI
HK3aMEHAIIMOHHOTO OWIIeTa, a TAaKXKe Ha JIOTIOJIHUTENbHBIE BOIPOCHI,
CIO0COOEH CaMOCTOSITENIbHO PelIaTh CJI0KHBIC 3a/1a4M IUCHUILIMHbI

Xopo1o, MPOABUHYTHINA

OOyuaromuiics TBEpIO 3HACT MPOTPAMMHBIN MaTepHall, TPaMOTHO €ro
U3JIaraeT, HE JOIYCKAacT CYyIIECTBEHHBIX HETOYHOCTEH B OTBETE,
JIOCTaTOYHO IIOJIHO OTBETUJI HA BOIPOCHI 9K3aMEHAI[IOHHOTO OHJIeTa U
JIONIOJIHUTEIIbHBIE  BOINPOCHL, CIOCOOEH CaMOCTOATENbHO —pellaTh
CTaHJAPTHBIC 3a/1a4U JUCLHUIUIMHBI

OOyuaromuiics Mokazan 3HaHUE TOJbKO OCHOB IPOrPaMMHOI0
MaTepHuaia, yCBOWJI €ro IMOBEPXHOCTHO, HO HE JOMyCKald TrpyObIx

VY 10BIETBOPUTENBHO, | OIIMOOK WM HETOYHOCTEH, TpeOyeT HaBOIAIIMX BOIPOCOB IS
IIOPOTOBBIH IIPaBWJIBHOTO OTBETA, HE OTBETWUJ Ha JOIOJHUTENIBHBIE BOIIPOCHI,
croco0eH pellaTh CTaHJApTHBIE 3a7audl JAUCLUUILUIMHBI C IOMOIIbIO
npenojaBaTesis
HeynosnersopurensHo, | O0ydaromuiicst He 3HaeT OCHOB POrPaMMHOI'0 MaTepHaa, JOIycKaer
KOMIIETCHIIMS HE rpyOble OIIMOKN B OTBETE, HE CIIOCOOEH pellaTh CTaHAapPTHHIE 3a/1a4u
OCBOEHA JUCLUIUIMHBI Ja’Ke C MOMOIIBIO MTPEroiaBaTess

KpnTepml OICHKH TECTOB

OueHka, ypoBeHb
TOCTHIKEHUS
KOMIIETEHIIN N

Onucanue KpUTepues

OTINYHO, BEICOKHI

ConeprkaHue IpaBUIIbHBIX OTBETOB B TecTe HEe MeHee 90%

Xoporiio,
IIPOJIBUHYTHII

Coz[epncaHHe IMPpaBUJIbHBIX OTBETOB B TCCTC HC MCHEC 75%

VY 10BIETBOPUTEIBHO,
IIOPOTOBBIN

ConepxaHue paBUIIbHBIX OTBETOB B TecTe HE MeHee 50%

HeynosnersopurensHo,
KOMIIETEHIIUS He
OCBOCHA

CopepxaHue npaBUIbHBIX OTBETOB B TecTe MeHee 50%

KpuTtepun oieHKH YCTHOTO onpoca

OneHka, ypoBeHb
JTOCTHIKEHUS
KOMIIETEHIIUI

Onucanue KpUTEpHUEB

3auTeHo, BLICOKHI

OOyuaromuiics J€eMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepHaja, YeTKO
BBIPAYKAET CBOIO TOUY 3pEHHUS [0 PACCMaTpPUBAEMOMY BOIPOCY,
IIPUBOJIl COOTBETCTBYIOIINE IPUMEPHI

3auTeHo,
IIPOJIBUHYTHIN

OOyuaromuiics JeMOHCTPUPYET yBEpEeHHOE 3HaHHE MaTrepuana, HO
JIOTIYCKaeT OT/EJIbHbIE MOTPEIIHOCTH B OTBETE

3a4TeHO, MOPOTOBBIN

OOyuaromuiicsi TEMOHCTPUPYET CYIIECTBEHHBIE TPOOETBl B 3HAHUSIX
MaTepuana, JOIMyCKaeT OMUOKH B OTBETAX

He 3auteno,
KOMIIETEHITNS HE
OCBOCHA

OOyuaromuiics JeMOHCTPUPYET HE3HaHWe MaTepHuala, JOIyCKaeT
rpyOble OUIMOKHU B OTBETaX

Kpurepuu oueHkH pemieHus 3a1a4

OneHka, ypoBeHb
JOCTH)KEHUSI

Onucanne KpUTEpPUEB
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KOMIIETEHIIUH

OOyyaromuiics yBepeHHO 3HAE€T METOAMKY U alTOpPUTM pELICHUS

3auTeHo, BEICOKHI
3aJ1a4yd, HEe JIOMyCKAeT OMIMOOK IPH €€ BIOJTHCHUU.

3auTeHo, OOyuaromuiicss B IIIOM 3HAeT METOJUKY W QJITOPUTM pEHICHUs
IPOJIBUHYTHIH 3a71a4yM, HE JOIYCKaeT IpyObIX OMMOOK IPH €€ BHIOTHEHUH.

OOyyaromuiics B 1LI€JIOM 3HAeT METOAUKY W aIrOPUTM pELICHUS
3auyTeHo, MOPOTOBBIN | 3a/1aud, JONMYCKaeT OMMOOK NpU €€ BBIIOJIHEHHWH, HO CIOCOOCH
HCIPABUTh UX MPHU IOMOIIHU MTPErnogaBaTes.

He 3aureHo, OOyuaromuiicss He 3HA€T METOAMKY M alTOPUTM DPEUICHUs 3a/lauH,
KOMIIETEHIMS He JI0IycKaeT rpyOble OIIMOKM NpU €€ BBIIOJHEHHWH, HE CIIOCOOEH
OCBOEHA HCIPABUTh UX MPU IOMOIIHY IIPENogaBaTes.

KpuTepnii perieHusi KOHTPOJIbHON padoThI
5.3. MaTtepuaJbl 1jisl OLEHKH J0CTHKEHNSI KOMITeTeHIH i

5.3.1.1. Bonpocsl K 3K3aMeHy

Ne Conep:xanue Komnerennus | UK
1. | Bo3pactanue u yobiBaHHE (QYHKIHU. OIIK-2 31
v3
2. | MuhumMyMm u MakcumyM OGyHKUMH (HeoOXoaumoe H OIIK-2 31
JIOCTaTOYHBIC YCIOBHS CYIIECTBOBAHUS IKCTPEMYMA). v3
3. | BeimykiocTs 1 BOTHYTOCTh KpHBOH. Touku mepernoa. OIIK-2 31
¥3
4. | O0mmit 1uan  ucciaeAoBaHUsT (QYHKIMA € LEJBIO OIIK-2 31
MOCTpOEHUs rpaduka. y3
5. | IlepBooOpa3Hasi, ompenelneHue, TeopeMa O CTPYKType OIIK-2 31
epBOOOPA3HBIX.
6. | CBoiicTBa  HeompeneNeHHBIX  WHTerpajgoB. Tabmuma OIIK-2 31
OCHOBHBIX HHTETPAJIOB.
7. | UHTerpupoBaHue METOJOM 3aMEHbl MEPEMEHHON WU OIIK-2 31
CHoco0OM MOJCTAHOBKHU. v3
8. | UHterpupoBanre 1O 9YacTsIM B  HEONPEACICHHOM OIIK-2 31
UHTETpaJIe. v3
9. | UnrerpupoBanue (QyHKUUH, COAEp)KAIIUX KBaJpaTHbBIN OIIK-2 31
TpPeX4wiIeH Buaa: | = V3
ax” +bx+c
10. | MHTerprpoBaHue NpaBUIbHBIX PAllMOHABHBIX IPOOEH. OIIK-2 31
v3
11. | Pa3noxkeHue panMoHAIBHOM JApoOM Ha MpocTeHiue. OIIK-2 31
Merton HeomnpeaeneHHbIX KO PHUITMEHTOB. V3
12. | MHTerpamnsl OT HppallMOHAIBHBIX (DYHKIUI. OIIK-2 31
v3
13. | UuTerpupoBanue HEKOTOPBIX KJIACCOB OIIK-2 31
TPUTOHOMETPUUECKUX (PYHKITHI. y3
14. | Onpenenennblii  uHTerpas. HuxHsIS u BepXHAA OIlIK-2 31
UHTETpalbHbIE CyMMbI, UX CBOMCTBA. V3
15. | Onpenenenne U TE€OMETPUUYESCKUNA CMBICT OMPEAEIEHHOTO OIIK-2 31

HUHTCIrpaJia.
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16. | CgoiicTBa omnpeneneHHoro uHTerpana, popmyna HerotoHa- OIIK-2 31
JleliOHMIIA.
17. | IIpunokeHuss ONPENENIEHHOIO HUHTErpasia (BBIYHUCICHUE OIIK-2 31
TJI0IA U, paOOThI, 00HEMOB TEJI BPAILICHHS ). V3
18. | 3ameHa mepeMEHHOW B  ONPEACICHHOM HHTErpale. OIIK-2 31
WHTerpupoBaHue 1o 4acTsAM B OIPEJEICHHOM HHTErpale. V3
19. | HecoOcTtBennble unTerpaisl. TeopeMbl 0 HECOOCTBEHHBIX OIIK-2 31
WHTErpajax. y3
20. | Ilonstne nud¢depeHnnanrbHOr0 YpaBHEHUS, OCHOBHBIC OIIK-2
OnpeAeIICHUS. 31
21. | Teopema cCymIeCTBOBaHUS M EIMHCTBEHHOCTH PEIICHHS OIIK-2 31
nud. ypaBHeHus. 1-ro nmopsaka. 3amgaya Komm.
22. | luddepennuanbuple  ypaBHEHHS TIE€PBOrO MOpSAKA C OIIK-2 31
pa3essIOIUMUCS TEPEMEHHBIMU. v3
23. | OgHoponubie  auddepeHunanbHble  ypaBHeHHS  1-To OIIK-2 31
HOpSAJIKA. Vy3
24. | Jluneitnble nudQepeHnuanbable ypaBHEHH 1 -T0 mopsiaKa. OIIK-2 31
¥3
25. | duddepennuansapie ypaBHEHUS 2-TO TOPsIIKA, OCHOBHBIC OIIK-2 31
nousaTHs. 3amadya Komu. V3
26. | UnTterpupyemsbie tumbl quddepeHInanbHbIX YPaBHEHUN 2- OIIK-2 31
ro NopsAIKa. v3
27. | luddepenuumanpupile  ypaBHEHUS 2-TO  TOpsiAKa  C OIIK-2 31
MOCTOSTHHBIMH KO3 HUITMEHTaMH. V3
28. | XapakTepucTU4eckoe ypaBHEHUE. OIIK-2 31
¥3
29. | Heomnoponueie muddepeHnnanbHble  ypaBHEHHS 2-TO OIIK-2 31
Hopsi/IKa ¢ MOCTOSTHHBIMU Kod(pduuuentamu. Haxoxnenue
YaCTHOTO PEIICHHS JUIS Pa3IMYHBIX CTAHAAPTHBIX TPABBIX y3
4acTei.
30. | IlonsiTre QpyHKIIMM HECKOJNBKHX NMEPEMEHHBIX, €€ 00JacTh OIIK-2 31
orpeJieNneHus, rpaduka.
31. | YactHbie MIPOU3BOJIHBIE byHKIIN HECKOJIbKUX OIIK-2 31
NIEPEMEHHBIX. Vv3
32. | DxcrpeMyM (QYHKIMH IBYX HE3aBUCUMBIX ITEPEMEHHBIX. OIIK-2 31
v3
33. | YUnucnoBsie psiibl, OCHOBHBIE OIIPEICIICHHMSL. OIIK-2 31
v3
34. |llpu3Haku CpaBHEHHS PSJIOB C  TOJOXHTEIHHBIMH OIIK-2 31
yjieHaMu, npusHaku Jlanam6epa n Kommu. V3
35. | Pa3noxxenue anemMeHTapHbIX QyHKIMH B psin MakiopeHa. OIIK-2 31
v3
36. | Crenennsie paasl. Paapr Teitnopa 1 MakiopeHa. OIIK-2 31
v3
37. | Pa3noxxenue aneMeHTapHbIX (QyHKIUH B psin MakiopeHa. OIIK-2 31
v3
38. | MHTerpupoBaHue C MOMOIIBIO CTENICHHBIX PSIOB. OIlIK-2 31

y3




5.3.1.2. 3aga4u K IK3aMeHYy
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Ne Conep:xanue Komnerenuus NAK
X% —2x4/x +1 OIIK-2 H3
1. ——dx
HaiiTn HeonpeieneHHbINA HHTETpa X
2. . . J. Xe_x2 dX OHK'Z H3
HaiiTi HeonpeieneH bl HHTerpal
3. . N [ x? In xdx OIIK-2 H3
HaiiTu HeonpeneneHHbIH HHTErpall
4. y y j cos® xdx OIIK-2 H3
HaiiTi HeonpeieneH bl HHTerpal
X —2x% +x-3 OIIK-2 H3
5. 5 dx
Haiitu HeonpeaeieHHbIi HHTETrpat X" —2x-3
2 OIIK-2 H3
6. [
BBIYHCIIHTH OIpeeneH bl naterpan 1V X+ 2
72 ) OIIK-2 H3
7. Jcosxln(sn1x)dx
BbluncuTh onpenenennsii uarerpan /8
8 Haiitu IJI0Maab KPUBOJIMHEUHOM Tpanenum, OIIK-2 H3
" | orpaHMYeHHOI JAHHBIMHU JIMHHUSAMU x=Lx=4xy =4
“ dx OIIK-2 H3
0 o
BBIYHCIIHTH HECOOCTBEHHbIH HuTerpan 1 XV X
OIIK-2 H3
10 [
Berunciante HecoOCTBEHHBINM UHTETpasl ° 4-X
Haiitn oO1ee perieHne (oOrmmit MHTErpan) OIIK-2 H3
11. | nuddepeHmaIbLHOTO YpaBHEHUSA
X(y=1)dx—(x+21)ydy =0
12. | Haiitu oOmiee pelieHue (oOmmit UHTETpa) OIIK-2 H3
T pepeHIMaIbHOr0 YpaBHEHUS y=xy=Xx
13. | Haiitu oOmiee pelieHue (oOmmit UHTETpa) OIIK-2 H3
T pepeHIMaIbHOI0 YpaBHEHUS y'-y-2y=0
14. | HaliTu YacTHOe pelIeHUe, YJIOBJIETBOPSIONIEEC JaHHBIM OIIK-2 H3
HaYaJIbHBIM YCJIOBHSIM y-y=Xxy , y(0)=0
15. | Halitu dyacTHOe pelieHue, YIOBJIETBOPSIOIIEEC JaHHBIM OIIK-2 H3
HaYaJILHBIM yCIIOBUSM y'+4y =sinx y(0)=0.y'(0) =1
16. | Pemmts cucremy nuddepeHIaabHbIX ypaBHEHUN OIIK-2 H3
X'=X+2y
y'=2x-y
17. | Ang xaxaoro psjga BbIIHCATh IEpBbIE S5  UJIEHOB OIlIK-2 H3

pasnoxenns. Halitu mpenen obmero uiena paaa ap .
L n+l1
n=12n+1’
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18. | UccnenoBare psii Ha CXOAMMOCTb, NMPUMEHSS HPU3HAKU OIIK-2 H3
CpaBHEHHUsA. YKa3zaTb OOIMMA 4YIeH psiga, C¢ KOTOPBIM
CpaBHHBACTCS JAaHHBIN PSII.
X n+5
n=1n? 2
19. | UccnenoBath psapl HA CXOAUMOCTb, NMIPUMEHSS MPU3HAKU OIIK-2 H3
HanambGepa u Komm.
oo N
)y —2}
n=ln
20. | UccnenoBate  pAgsl  HAa  CXOJIUMOCTb,  TPUMEHSA OIIK-2 H3
MHTETPAJIbHBIN MPU3HAK.
© 1
2 ——
n=2nvInn
21. | UccnemoBaTh psijbl HA CXOOUMOCTB. B ciydae eciu psif OIIK-2 H3
CXOOMTCS, II0Ka3aTh, SBISETCS JIM 3Ta CXOJIUMOCTb
YCJIOBHOU WJTM aOCOJTFOTHOM.
o0
n+ln+1
> (1) T —=;
n=1 n
22. | Haiitu 006macTh CXOQMMOCTH PsJIa. OIIK-2 H3
23. | [lonp3ysicb COOTBETCTBYIOIIMMHU  PSiIAMU,  BBIYHCIUTH OIIK-2 H3
3HAUCHUS YKA3aHHBIX (yHKITHH.
sin1° ¢ rounoctsio 0.0001
24. | BeIlUCITUTh ONpEACNCHHBI HHTErpall ¢ TOYHOCTBIO [0 OIIK-2 H3

0.001, pa3noXuB MOABIHTETPATbHYIO (YHKLHUIO B pA H
3aTeM MIPOUHTErPUPOBAB €r0 MOUJIEHHO.

1 2
[ cos X dx.
0 2

5.3.1.3. Bonpochl K 3a4eTy ¢ OLEHKOM

«He npexycmMoTpeHb»

5.3.1.4. Bonpocsl Kk 3a4eTy

«He nipexycMOTpeHBI»

5.3.1.5. IlepeueHb TeM KYPCOBBIX IPOEKTOB (pador)
«He nipexycMOTpeHBI»

5.3.1.6. Bonpochl Kk 3amuTe KypcoBOro npoekra (padorni)
«He npenycmoTpeHb»
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5.3.2. OneHOYHBIC MATEPHAJIBI TEKYLIEr0 KOHTPOJIS
5.3.2.1. Bonpocsl TecToB

Conep:kanue Komnerennus NIAK

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

3HaveHue mojaHoro auddepeHmana GyHKIud Z = y/x TpH OIIK-2 v3
x=2; y=1; dx=0,1; dy=0,2 paBHo...
0,5;
0,05;
0,75;
0,075.
Haubonbiiee u HanMeHbllee 3HaUeHue (QyHKIIUU OIIK-2 V3
1 1
+

2 2
=1+x5 1+y® Kpyre pagrycoM | ¢ HEHTPOM B Hadaje

KOOpAWHAT PaBHBI...
4: 4/3;

3; 3/4;

2; 4/3;

1;2.

dy OIIK-2 V3

2 2
Ipomssoxuas 9X u3 ypasmenns X *Y ~ Ax+6y g

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

5x-y.

®yukuus y = x* — 2x2 + 5 na untepsane (-1, 1): OIIK-2 31

HMECT MAaKCUMYM V3
HMECT MUHUMYM

Oyukuus y = x4 — 2x2 + 5 na untepsaie (-2, 0): OIIK-2 31

HMECT MUHUMYM V3
HMECT MAKCUMYM

HubdepenmansHoe ypasHenue (Sin X + cos t) dt + t cos X OIIK-2 V3
dx= 0 sBisietcs:

ypaBHEHHEM C HOJIHBIM D epeHIanom
ypaBHEHUEM C PA3IACISIONUMU KodDPuiimeHTamMmu
ypaBHEHHE BTOPOTO TMOPsIKa

®ynxmua y = x* — 2x2+ 5 Ha unrepsane (0, -2] OIlIK-2 31
UMEET MUHHUMYM V3
UMEET MAaKCHMYyM

Oonacteio onpeneneHus GyHkun Z = In (Xy) sBisiercst OIIK-2 31
MHOKECTBO:

{ (X, y): xy >0}

(0:1)

[TepemenHas Benu4YMHA y €CTh (PYHKIHS TepeMEeHHON OIIK-2 31

BCJIIMYHHEI X, €CJIN ...




Crpanuna 23 u3 45

- KQXKJIOMY 3HAYEHUIO X 110 HEKOTOPOMY IIPaBUILY
IIOCTABJICHO B COOTBETCTBUE €IMHCTBEHHOE 3HAYECHUE Y

11.

N-i1 yacTUYHON CyMMOMH psiJia Ha3bIBaeTCA:
-CyMMa IIEPBBIX N WICHOB psiia

OIIK-2

31

12.

Huddepennmanbaoe ypasuenue (1+t) tg x dt — xtdx =0
SBJIETCS:
- YPABHEHHUEM C PA3AEISAIOIMIMMHUCS EPEMEHHBIMU

OIIK-2

31

13.

OO6nactsb onpeneneHus GyHKIUH y = 2-X €CTb:
- BCSL UUCJIOBAsi OCb, T.€. HHTEPBAJI (-00;100)

OIIK-2

31

14.

Eciu { an } — GeckoHeYHO Majiast MoCiIea0BaTeIbHOCTh U
{an }*{an } mocnemoBaTeIbLHOCTH
OECKOHEYHO MaJiast

OIIK-2

31

15.

HeobOxonumoe yciioBue CX0OAUMOCTH psiZia COCTOUT B TOM,
4TO ...
-ripejiest 00IIero WIeHA Psijia paBeH HYJIO

OIIK-2

31

16.

®yuknus f (X) Ha3pIBaeTCA YETHOM, €CIH ...
- f (- x) = f (x) pu Bcex X u3 00J1aCTH ONpeAeIeHUs
byHKIMH

OIIK-2

31

17.

Y = cos (3x - 4). Torma npou3BoIHas y’ paBHa:
- 3sin (3x - 4)

OIIK-2

v3

18.

Bo Bcex Toukax Hekotoporo uHTepBana f' (x) > 0. Torma f
(X) Ha TOM HUHTEpBaJIe
- BO3pacraer

OIIK-2

31

19.

Ha wuntepBane [a, b] menpepsiBHas (ynkmus f (x) umeer
€IMHCTBEHHYIO TOYKY MakcUMyMa ¢, a < ¢ < b, u He uMeer
NpyTUX TOYEK IKCTpeMyMa. Ee HanMeHbIee 3HaueHue Ha [a,
b] Oyner:
- 6o f (a), 6o f (b)

OIIK-2

31

20.

CraupoHapHsIME Toukamu Qyrkmm f (X, y) = x° + In3y -
3XIn y sBustoTCS:
-(0: Dud;e)

OIIK-2

v3

21.

Ecmu { an } — OeckoHeuHO Majiasi moc/eI0BaTeIbHOCTh U {
bn} OeckoHeyHO Mamas ™OCIEAOBATEIBHOCTS {an*bn }
MOCIIEI0BATEIHLHOCTh

- OECKOHEUHO Majas

OIIK-2

31

22.

ITocnenoBaTeNEHOCTL MOKET UMETh
- TOJIBKO OJIMH MPEJE

OIIK-2

31

23.

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

OIIK-2

v3

24.

Ob6nacTtb 3HaueHu# GpyHkuuu y = f (X) ecTs:
- MHOYKECTBO BCEX 3HAUCHUH, IPUHUMAECMBIX BEIIMYMHON Y

OIIK-2

31

25.

[TocnenoBarenbHOCTS , pu 1/2 g 1/2 <1 sBastercs:
- OECKOHEYHO Mo

OIIK-2

v3

26.

Juddeperumansuoe ypapHerue (tx? + sin t) dt + (t2 x +
cosx) dx= 0 sBasiercs:
- ypaBHEHHEM C MOJIHBIM AuddepeHimanom

OIIK-2

31

27.

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

OIlIK-2

31

28.

Ecnu mpenen obiero uneHa psija He paBeH HYJIO, TO PAIL:
1. Pacxoaurcs,

OIIK-2

31
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2. Cxoaurcs;
3. 3HaKo4epenyIOIIMIiCS;
4. 'apMOHMYECKHUH.

29. | Y = cos x. Torza npou3BoHas y= (x) paBHa: OIIK-2 v3
- sin x

30. | Bo Bcex Toukax Hekoroporo mHTepBaia f' (x) < 0. Torma f OIIK-2 31
(X) HA 5TOM HUHTEpBaJe
- HE BO3pacTaer

31. | Obnactp  3HayeHudd  ¢GyHKUMH y = [X|  ecTh: OIIK-2 31
- uatepna (0, +oo)

32. | Mexay TodykaMu Ha YHUCIIOBOM OCH M JICHCTBUTEIHHBIMU OIIK-2 31
YyHCIIaMu YCTaHOBJIEHO COOTBETCTBUE
- B3aMMHO OJIHO3HAYHOE

33. | Bripaxenue dz = (y + 2x + 3y?) dx + (X + 6xy) dy sBusercs: OIIK-2 31
- OJHBIM U depeHnanTom

34. | IIpousBonHOM GyHKIMU Yy =X* OyHeT: OIIK-2 v3
-x*(Inx+1)

35. | JuddeperumansHoe ypapHenue Xt dx + (x3 + 3) cost dt =0 OIIK-2 31
SBIISIETCS:
- YPAaBHEHHEM C Pa3AeIsIIOIIMMUCS TEPEMEHHBIMU

36. | Ha wunrepBane [a, b] wuenpepsiBHas ¢yukmus f (X) OIIK-2 31
Bo3pactaer. Torma ee HauOoJbllee 3HA4YeHUE OyIeT:
-f(b)

37. | YucmoBast och — 93TO TmpsiMas, Ha KOTOPOWH OIIK-2 31
- BBIOpPAHO HAYaJO OTCYETa, YCTAHOBJICHBI HANpPAaBICHUE U
€IMHUIIA U3MEPEHUS JUTHHBI

38. | ®ynkuusa f (X) Ha3pBaeTcs HEYETHOW, €cCld OIIK-2 31
-f (- X) = — f (x) npu Bcex X U3 00JACTH ONpPEICIICHHS
GyHKIHH

39. (Y = T eaal v — OIIK-2 v3
[TpousBoaHasi GyHKIMU J(x)=Teos(vx-9) paBHa

40. 9x+5 OIIK-2 v3

J(x) =

[TpousBoaHast GyHKIUK x—10 papna

4L, | Iast pynkuun y=——; ToukKa Xo =2 sSBISIETCS: OIIK-2 y3
1. Toukoil HENPEPBIBHOCTH;
2. Touko# yCTpaHMMOTI'O pa3phIBa;
3. Toukoii pa3pbIBa MEPBOTO pojia (CKavyKa);
4. Toukoii pa3peiBa BTOPOro poja (0ECKOHEYHOT0).

42. . _ g6x OIIK-2 v3
[TpousBoaHast GyHKIIMH j {T) T paBHa
a 3" 6. 6x5°7 5 5% s - 5%6Ins

43. " A 42 - OIIK-2 v3
['paguent pyHkunn Jf=dx+yz-9 paBeH
a. (8x, z. v)
6 (8x, v. 2)
B. 8x+9y+9=-
- 8xyz+9

44, e° f OIlIK-2 v3

) |

Cwmenrannas npousBojaHas V< s
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- 2
FS— f =smx—6x"y pasia

a 0 6. —12x g, COsx—1Zxy r, COsX

45.

Haiiti npoun3Boanyo QyHKmpn Yy = 2°% @9

— Y =29 n2*4sin 4x;
— Y =2 n2*4sin 4x;
— y' =29 n2*sin 4x;

— Y =2 n2*4cos4x.

OIIK-2

31

46.

ITycth p — neHa (B ThIC. py0.), a  — 00beM Tpogax (B THIC.
mT.). Cpenu cleayrmuXx 3aBUCUMOCTEH HAWTH JIMHEHHYIO
yOBIBAIOIIYIO (PYHKIIHIO CIIPOCA.

— (=18-5p;

— g=-7-10p;

- g=p’- 3p;

- p=y/q + 16.

OIIK-2

31

47.

OyHKIMS TOJMHBIX 3aTpaT B 3aBHCUMOCTH OT 00OBbema
BBIITYCKaeMOH MPOYKIIMU 33]]JaHa COOTHOIIICHHEM

y = x3 -3x?2 +40, Torma, QyHKIHA CpEIHHX 3aTpar
BBITJISINT. . .

10
— L2 _3x 45
x x

- y' =3x% —éx;
- yx = x* —3x3 + 40x;

OIIK-2

v3

48.

i
=2x" +yz—12

['paguent pyHkuun f ~ pasen

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

A 1 A
r dxyz+12

OIIK-2

31

v3

49.

OO6mum pemenneM qudepeHInaIbHOTO
yoasnenna 3~ 173+ 60y =0
q Cie +Ce”

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

B C,cos(5x)+C,sin(12x)

r e+ e

SABJISICTCA

OIIK-2

31

v3

50.

4
[(6x+¢e")dx
OmnpeneneHHbIi HHTErpan —4 paBeH
a. 0 0. e —e” B. 6+e” T. 2¢"

OIIK-2

v3

51.

Kakoe BbICKka3bIBaHWE HEBEPHO OTHOCHUTENIBHO KacaTelIbHOU
K rpaduxy pyHkumn?

1. KacarenbHast kacaercs rpaduka QyHKIIUN B OJHON TOUYKE.
2. HampaBiieHHEe KacaTeIbHOM COBIAIAECT C HATPABICHHEM

OIIK-2

v3
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HOpMaJu
3. 3HaueHHe MPOU3BOIHOM B TOUKE PABHO YTIOBOMY

K03 pHLMEHTY KacaTeabHOH K rpaduky GyHKIUU

4. Yepes TOUKy KacaHUsI HE MOTYT IIPOXOJUTH HECKOIBKO
KacaTeJbHbIX 1101 Pa3HbIMH YIJIaMHU.

52. 2 3dx OIIK-2 v3
[
Heco6crennsiii naterpan X pasen
a. 1 6.2 B0 13
53. 5 . OIIK-2 v3
[ 2xe" dx
OrmpeieneH bl HHTErpaT - paBeH
a. 0 0. 2¢” p. 4€ r. 2
o4. 1 2] OIIK-2 V3
[ dx
Hecob6cTBenHnbIi nHTErpan 024/x pasen 1
a.”* 6.0 . 21
55. | [IpumepoM HeorpaHMUEHHOM MMOCIIEIOBATEILHOCTH SBIISETCS OIIK-2 31
[OCJIEI0BATEIbHOCTh
-1 2-172—
q ~L2Z-L2-L.. 6. L1.LL..
g Sinlsin2.sin3.sind.. 12.1.3.14...
56. | [Ipumepom CXOASIIEHCS TIOCIEAOBATEIIBHOCTH  SBISICTCS OIIK-2 31
MOCIe0BATEIHHOCTh
2/ — — 2
a 2-4.6.8.10.... 6. L-LL-L.. g 0.L0.2.0.3...
111
L—.—.—....
r. 234
57. | IIpumepomM OrpaHWYEHHOM MOCIENOBATEIBHOCTH SBISAETCS OIIK-2 31
MOCJIEI0BATEIBHOCTh
g / 2 ,
a. 1.2.3.4.... 6. cosl.cos2.cos3.cos4....
i —1 =2 _3 —¢/
g, 0.1.0.2.0.3... . -1-2-3.-4..
58. | [Ipumepom OeckoOHEYHO MajJoOi  IOCIEI0BATEIbLHOCTH OIIK-2 31
ABJISIETCS TIOCIIEI0BATEIbHOCTh
7 ! ) — — —
a 1.2.3.4.5,... 6. 3-2.1.0.-L... g L-LL-L..
111
L——.—..
r. 234
59. | [Mouemy muddepeniman GyHKIME MOXKHO HCIIONB30BATH B OIIK-2 31
NPUOMKEHHBIX BEIUMCICHUSX ?
1. uddepennman Bceraa CTpeMHUTCS K HYJTIO;
2. Paznuunbie dopMmbl 3anucu auddepeHipana o3HauaoT
OJIHO U TOXE;
3. Jduddepennuman obnagaer CBOWCTBAMH, aHAJOTHYHBIMHU
CBOICTBaM MPOU3BOJHOM;
4. Yem MeHbllIE IPUPAIICHUE HE3aBUCHUMON IEPEMEHHOM,
TeM OOJBIIYIO JOJIIO0 MpHUpPALICHUs] (YHKIHUH COCTaBIISIET
muddepeHman.
60. | [IpumepoM OrpaHUYCHHOH ITOCIIECIOBATEIILHOCTH SIBIISETCS OIIK-2 31

noCICA0BAaTCIBHOCTDb
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2.4.6.8.10.... 6. 272.2,72.... g 0.L0.2.0.3....

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

61.

Oynkumst Y = X° —9x® + 24X —18 na orpeske [3;5]
MMeECT:

— Touky min;

— Touky max;

— Touky pa3psiBa 1 pona;

— Touky pa3psiBa BTOPOTO poJia.

OIIK-2

31

62.

[Tpumepom OeckOHEYHO OOJBIIONW IOCIEI0BATEILHOCTU
ABJIIETCS TIOCIIE0BATEIBHOCTh
g 0.3.0.4.0.5.0.... 6. L-LL-L.. -1-2-3.-4..

11
l,—,—,—....
34

| =

T.

OIIK-2

31

63.

-1

3HaKo4epe Ty OIUICS P i (-1) '

n=1

S|

1. AGCOIIOTHO CXOIUTCS;
2. YCIIOBHO CXOIUTCH,

3. AOGCONIOTHO PaCXOMUTCS;
4. YCI0BHO pacXxoauTCsl.

OIIK-2

31

64.

. x> -2x-3
lim—*=" *~

2
Ipenen pasen *~~ X —1
12 1

a7 61 5 32 r®

OIIK-2

v3

65.

a. 1 6. € B. 9 r. 0

OIIK-2

v3

66.

lim xe "
IIpenen “—== paBeH
a.’ 6.* .U r. =7

OIIK-2

v3

67.

Ecnu npenen obuero uieHa psja He paBeH HYJII0, TO Pl
- pacxoJuTcs

OIIK-2

31

68.

OmnpenenuTe NpaBUILHOE COOTBETCTBUE, OOIIUM pEIlICHUEM
T pepeHIMaIbHOr0 YpaBHEHUS

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

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

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

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

B: y(x)=Ce* +C.e"™;

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

I': y(x) =C,cos3x—C, sin 3x.

OIIK-2

v3

69.

z = X+ 3y?- 6x +5y. DKCTpeMyMOM 5ToH (yHKIHH
Oyner....

OIIK-2

v3

70.

[Tpenen noctosHHOM BenuunHbl C paBeH......

OIIK-2

31

71.

Pesynbrar  wactHoro  auddepeHuupoBaHusi  QyHKIUH

OIIK-2

31
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HECKOJIbKUX TMEePEMEHHBIX HE 3aBUCHUT OT--------- ,eCIT BCE
MIPOU3BOIHBIE, BXOSIINE B BEIUMCICHHS HETIPEPHIBHBI

- UnTepBana ¢pynkuuy,

- [Topsiaka muddepennrpoBanus;

- Tuna npou3BOAHOM.

72.

z =2x" —xy +3y® —2x —11y + 5. Crauuonapuoit
TOYKOM 3TON PyHKUIMU OyJeT. ...

- (-1;2);

- (1-2);

- (-1;-2);

- (1;2).

OIIK-2

31

73.

O6mee pemenue Y comgepxur

- OnHy MM HECKOJIBKO TPOU3BOJIBHBIX KOHCTAHT

- HaGop KpHBBIX NPOXOIALIMX YEpe3 3apaHee 3aJaHHYI0
TOYKY

- JIeCTBUTENBHYIO KOHCTAHTY

OIIK-2

31

74.

Ecin nse muddepenumpyembie GyHKIMU OTIMYAIOTCS HA
MIOCTOSIHHOE CJIaraeMoe, TO

- UX TIPOU3BO/IHBIC PaBHEI

- MX MPOU3BOJHBIC PA3IMYAOTCA HA PAa3HOCTH MOCTOSTHHBIX
CcllaraeMbIX

-cJeyeT TPUMEHHTh TpaBWwiIo  IudQepeHIIpOBaHUS
CJIIOKHOHM (YHKIIUH

OIIK-2

31

75.

[Touemy muddepeHuan GyHKIIMA MOXKHO HCIIOJIB30BaTh B

MPUOJIMIKEHHBIX BBIYUCICHUAX ?

— nuddepeHiman BCceria sBisieTcsl [eJIbIM YHCIIOM,;

— paznmmuHble GopMbl 3amucH auddepeHImana 03Ha4arT
OJIHO U TOXE;

— muddennuan oOmagaeT CBOWCTBAMHU, aHAJIOTHUYHBIMHU
CBOMCTBaM IPOU3BOIHOM;

— YeM MEHbIIe NpUpalleHne He3aBUCHUMOW IEepPeMEHHOM,
TeM OOJBIIYIO OO MpUpAIIEHUS QYHKIUU COCTaBISET
T depeHuman

OIIK-2

31

76.

Juddepenuupyemas QyHKIUS MOXET UMETh SKCTPEMYM B
TeX TOYKax, IJe

- IPOU3BO/IHAS HE CYIIECTBYET;

- IPOU3BO/IHAS PaBHA HYJIIO;

- IPOU3BO/IHAS PABHA HYJIIO UJIM HE CYILIECTBYET;

- IPOU3BO/IHAS] MEHbIIIE HYJIS.

OIIK-2

31

77.

Ecnu mpenen OTHOLIEHMS NPOM3BOJIHBIX MPEICTABISET
coboit HeonpenenEHHOCTh, TO MOKHO

- IpUMeHUTH npu3Hak Koy,

- IpUMEHUTH npu3Hak lamambepa,;

- IpuMeHUTh hopmyny JlelOuuLa,

- IPUMEHUTH MpaBuiIo Jlonurass.

OIIK-2

31

78.

Yto u3 HUXKE HpI/IBe,ILéHHOFO HC ABJIACTCA BUJOM aCUMIITOT!
- BEpTUKAJILHBIC,

- TOPU30OHTAJILHEBIC,

- KacaTeJIbHBIC,

- HAKJIOHHBIC.

OIIK-2

31

79.

Kaxoe BBICKa3hIBaHHE HCBCPHO OTHOCHUTECJIILEHO KacaTelIbHOM

OIIK-2

31
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K rpaduky pyHKIMHA?

- KacaTesbHas kKacaercs rpaduka GyHKIIMHA B OJJTHOW TOUKE;

- HampaBJIeHHE KacaTelbHOH COBIAJAET C HaNpaBJICHUEM
HOpMaJIH;

- 3HAYeHHWE IMPOM3BOJHOM B TOYKE PpABHO YIJIOBOMY
ko3 urmeHTy KacaTenbHOM K TpaduKy QyHKIUY;

- Yyepe3 TOYKY KacaHHs HE MOTYT HPOXOJIUTh HECKOJIBKO
KacaTeJIbHbBIX 0]l pa3HBIMHU YTJIAMHU.

80.

Ecin Bo Bcex TOUKax HEKOTOPOTO MHTEpBaJa Sy =0 , TO
HEBEPHO:

- KpYBas BBIIYKJIa B 9TOM HHTEpBAJIE,;

- rpad MK HaAXOJUTCS HUXKE JII000H KacaTeIbHOH;

- (DyHKIHSI UMEET MUHUMYM (IIPaBUIIBHO);

- MiCCIIeIOBAHbl 3HAKHU BTOPOI MPOM3BOJHOMN ciieBa U CIIpaBa
OT KaX101 BO3MOKHON TOUYKH.

OIIK-2

31

81.

Yemy paBHa [Sinz x:ll

OIIK-2

v3

82.

O6muM pemenueM audhepeHIHaTbHOr0 yYpaBHEHUSI N-TO
NOpSI/IKA HA3bIBACTCS

- peuieHHe, B KOTOPOM IPOU3BOJBHBIM TOCTOSIHHBIM
NPUJAIOTCS KOHKPETHBIC YNCIIOBBIC 3HAUCHUS

- pelieHue, cojeprKallee N HE3aBUCHUMBIX MPOU3BOJIBHBIX
MOCTOSIHHBIX (IIPaBUIIBHO)

- peuleHWe, BBIPAKEHHOE OTHOCUTEIBHO HE3aBHCUMOMN
MIEPEMEHHOMN

- peleHue, Moay4eHHoe 6€3 HHTErPUPOBAHHUSI

OIIK-2

31

83.

n__
[laHo ypaBHeHuUE BUaa y'=7x) . UTo He OTHOCHTCA K LEJIU

BBEJICHHS HOBOM (DYHKITUH z(x) ?
z(x)=y'

zi{x)=y"

z{x)=y"

z'(x)=jix)

OIIK-2

31

84.

Pemenunem xakoro ypaBHeHus OyneT (yHKIUS, BbIpaKEHHAS
qyepe3 3HaUEHUE UHTErpaja OT IPaBoOd 4acTH ypaBHEHU:?

o
dey =—F
cos” x

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

OIIK-2

v3

85.

OTHomIeHHEe JBYX OJHOPOJHBIX (YHKUUH OJMHAKOBBIX
CTeNeHel ecTh OHOpOIHAS QYHKIUS

- HYJIEBOM CTENIEHU

- IEPBOM CTEIEHU

- BTOpPOM CTENEHU

- CTENICHU Ha OJIHY HIKE CTENeHeH MCXOAHBIX (PYHKIUH

OIIK-2

31

86.

Kakoe BbICKa3blBaHHE HE OTpa)kacT NPU3HAK YpaBHEHUS B
NOJIHBIX Auddepenunanax?
- JeBasg 4YacTb YypaBHEHHs IpeJCTaBIseT co0oil cymmy
4acTHBIX JubdepeHInanos

OIIK-2

31
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- YacTHas NIPOU3BOJHAs IO OJHOW IEPEMEHHON OJHOIO
CJIaraéMoro M 4yacTHasi IpOM3BOAHAS 110 APYTOd MEPEMEHHOMN
JIpyroro cJ1IaraemMoro paBHBI
- ofmiee pemeHHe B HESIBHOM BHUJE OINpeAesieTcs
ypaBaenuem F(x,y) =C

- BBIpa)KEHHUE, 3aBHUCHIIEEe OT Yy, BXOJIUT TOJBKO B JIEBYIO
4acTh, a BBIPAXKEHUE, 3aBUCSALIEE OT X - TOJBKO B IPaBYIO
4acTh

87.

Pemenune nuHeitHOrO OmHOPOAHOTO UG (HEPSHIIHATHEHOTO
yYpaBHEHHUS  BTOpPOrOo  MOpsSAKAa  C  IMOCTOSHHBIMU
Ko unreHTamMu COJIEPIKUT TPUTOHOMETPUUECKUE
byHKIMH, eCIu

- ompenienuTeNb BpOHCKOro paBeH HyJIIO

- KOPHH XapaKTEPUCTUYECKOTO YPaBHEHUS KOMITJICKCHBIE

- KOPHU XapaKTePUCTUUYECKOTO YpaBHEHHS JICHCTBUTEIIbHBIC
U pa3lInyHbIC

- KOpPHHU XapaKTepUCTHUYECKOTO YPABHEHUS BEUICCTBEHHBIC U
paBHBIC

OIIK-2

31

88.

U3 TOX/IECTBA, BO3MOKHOT'O npu paBeHCTBE
KOOI GUIIMEHTOB IPU OJMHAKOBBIX CTEHCHSX X, OTYYaroT

- KOPHHU XapaKTEPUCTUYECKOTO YPAaBHEHUS

- pellIeHHE OJJHOPOHOTO YPaBHEHHS

- muddepeHnraIbHOe ypaBHEHHE 001ee HU3KOTO MOPSIKa

- CHCTEMY YpaBHEHHI

OIIK-2

31

89.

[Tpu pemenun nuHeiHOTO MU (HEPEHINATBEHOTO YpaBHEHUS
IIEPBOIO MOPSAJIKA HE IPUMEHAETCS

- 3aME€Ha IIEPEMEHHOMN

- pa3ielIeHNe TIEPEMEHHBIX

- METOJ HEOTIPeIeNEHHBIX KO (UIIECHTOB

- HIHTETPUPOBAHUE T10 YACTAM

OIIK-2

31

90.

TTepBbIM 1ArOM pelieHnst ypapHerus 2 7 = In x+1

SIBJISIETCSL:
- IOWICHHOE JISJICHNE YPAaBHEHUsI Ha X

- IepeHoc Jorapugma B JIEBYIO YacTh

- IEPEHOC MPABOM YaCTH B JIEBYIO YacCTh
- HaxOXJAeHue jorapudma

OIIK-2

31

91.

n [

YacTHOe pelieHWe ypaBHEHHUs BHA y-pr'=Jt (x), rIue
npaBas 4YacTb — MHOTOWIEH NEPBOM CTENEHH, CIeAyeT
UCKaTh B BUJIE

r= xl[_r'ix+C':l

OIIK-2

v3
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92. ]' 2 OIIK-2 Vv3
Yemy paBeH ?
X6
&
G
i
6
7
I yo
5
x4+
93. | Yto u3 HWXE NPUBEAEHHOTO HE OTHOCHTCS K METOAY OIIK-2 31
pazyioKeHus?
- HEONpENeNEHHBIA WHTETpal anreOpandeckoil CyMMBbI
KOHEYHOro yucia (yHKIMHA paBeH anredpandeckoil cymme
HEONpeaeIEHHBIX HHTETPATIOB 3TUX (PYHKITHIA
- IOCTOSTHHBII MHOXKUTEJIb B MOJABIHTEIPAIIbHOM BBIPAXKEHUU
MOYKHO BBIHOCHTB 32 3HAK HEONPEACIEHHOTO HHTETpajIa
- NPOU3BOJIbHAS IOCTOSIHHAs B OKOHYATEIbHOM DELICHUU
00BEeTMHSET BCE MPOU3BOJIBHBIC TOCTOSTHHBIE
- HeomlpenesJEHHBI  MHTerpal o0ilajgaeT CBOWCTBOM
WHBapUAHTHOCTHU
94. | Yro u3 HUXKE MPUBEAEHHOTO OTHOCHUTCS K METOIY 3aMEHBI OIIK-2 31
NEePEMEHHOI?
- TOJBIHTErpaJIbHOE BBIPAKEHHME NPEACTaBIsIET CcoOOH
HE3aBUCHMYIO TIEPEMEHHYIO, YMHOXEHHYIO Ha MHOTOYICH
OT OTOH TMEpeMEHHOW, WIM Ha TPUTOHOMETPUYECKYIO
(GYHKIUIO OT 3TOM NEepeMEHHOW WM Ha CTENEHHYIO
(GyHKIHO (B TOM YHCJIE KOPEHbB) OT 3TOM MePEMEHHOM
- TOJBIHTETpasibHAs (PYHKIMS B KOHEYHOM YHCIE TOYEK
KOHEYHOI'0 OTpe3Ka MHTETPUPOBAHUS HE CYIIECTBYET,
oOparasice B 0ECKOHEYHOCTh
- OTCYTCTBYIOT MHOTOWIEHBl OT II€PEMEHHOM, KOTOpbIe
MO>HO OBLITIO OBl TPe0Opa3oBaTh
- JJeMeHTapHble JpoOu, B YHMCIUTENSIX KOTOPBIX -
HEKOTOpHIE, TTOKAa HEM3BECTHBIC YHCIIA
95. | Meron Heomnpenen€éHHBIX KO3()PULIHUEHTOB MpUMEHsSEeTCs, OIIK-2 31
KoTJa
- B YUCJIMTENE — TAHT€HC MJIM KOTAaHT€HC O/IHOM MepeMeHHOMN
- HY’)KHO Pa3JIOKUTh IPOOb HAa MHOKUTEIN
- B YUCJIMTENE — MTOKa3aTeabHast (PyHKIUS
- B 3HaMEHAaTeNe — KOPEHb CYMMBI KBaJ[paTOB
96. | Onpenenurte NpaBUIbHOE COOTBETCTBHUE! OIIK-2 v3

1. ®opmyna nepBoro 3aMe4yaTeNbHOrO Mpejena.
2. ®opMyJia BTOPOro 3aMeYaTeIbHOIO IIpeaena.
3. ®opmyna Hrrotona-Jleitoaua.
4. ®opMyJia UHTETPUPOBAHUS 10 YACTSIM.

. sin X
A lim—— =1,

x—=0 X
B.J'u-dv=u-v—jv-du;
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X

B. Iim 1+1 =e;

X—00 X

L. ? f(x)dx=F(({b)—-F(a):

97.

K dopmyne HeroTona-JIeliGHuIIa HE UMEET OTHOIICHUS:

- OmpeleNEHHBI MHTErpaJl HE 3aBHCUT OT TOTO, Kakas
nepBooOpaszHasi MOABIHTETPAILHON (DYHKIIMU B3SITa MPH €T0
BBIYUCIICHUH

- TIpU HAXOXJIEHUH CYMMBI MHTETPAJOB CIEAyeT BBOJAUTH
TOJILKO OJIHY IPOU3BOJIBHYIO IIOCTOSTHHYIO

- Ha oTpe3ke [a, b] mpupameHus BceX MepBOOOPa3HBIX
bynkuum f(X) coBnagaroT

- B MepBoOOpasHylo (YHKIUIO TOJCTABISCTCA 3HAYCHUE
BEpXHero mnpejena b, nanee - 3SHAYCHUE HIDKHETO MpeJiesia a

OIIK-2 31

98.

izﬂ dx

Yemy paseH ! ?

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

4222

OIIK-2 v3

99.

Boruncnuth mnomaabs (GUrypel, orpaHMYEHHONW TpaduKkoM

byHKINN Y = x2 + 2, ocwio Ox, ocbio Oy U IpsAMOii x=1
1) 7/3; 3) 213
2) 1/3; 4) 413

OIIK-2 v3

100.

IInomany KpUBOJIMHENHON Tparenyy paBeH

- HEONpeAenEHHbIM MHTerpaq OT (YHKLUHUU BO3BEACHUS
yucia B KBajapar

- ONpEACNIEHHBIA  HWHTErpal  OT
HEeNpepbrIBHON (QYyHKIUU

- HECOOCTBEHHBIN MHTErpall OT HEMPEPHIBHON (PYHKIIUU

- HecOOCTBEHHBIM MHTErpajl OT HEOrPAaHUYEHHON (PYHKIMH

HeOTpHHaTCHBHOﬁ

OIIK-2 31

101.

Touku skcTpeMyma QyHKIMH JBYX EPEMEHHBIX - 3TO:

- TOYKH, B KOTOPBIX MEPBbI€ YaCTHbIE MPOU3BOJAHBIE PaBHBI
HYJIIO UM HE CYIECTBYIOT

- TOUKH, KOTOpPbIE HaXOATCS B BEPXHEHN MOTYIIIIOCKOCTH

- TOYKHU, KOTOpPBIE HE MOTYT OBITh U300pa’keHbI TpaprUeCcKu
- TOUKH NIEPECEUEHUsI C OCIMU KOOPANHAT

OIIK-2 31

102.

Yro He ABISETCS IIaroM HaXOXKJICHHS dKCTpeMyMa (pyHKITUH
JIBYX IIEPEMEHHBIX ?

- HAXO0XKJICHUE OIPEACIIUTENSA

- MIOJICTAHOBKA 3HAYEHUSI KPUTUUECKON TOUKH B UICXOAHYIO
(GYHKIHIO ABYX MEPEMEHHBIX

- HAX0XKJICHHE aCHMIITOT

OIIK-2 31




Crpanuna 33 u3 45

- peLIeHUE CUCTEMBI YPAaBHEHUN
103. | YUto HE OTHOCHUTCS K TOHATHIO M HAXOXXIEHHUIO YCIOBHOTO OIIK-2 31
KCcTpeMyma?
- MEXIy TEPEeMEHHBIMH  CYIIECTBYeT  HEKOTopas
B3aHMOCBS3b
- CBS3b MOEXKAY IIEPEMCHHBIMH 33JlaHa ypaBHECHUEM
- CYIIECTBYIOT OTpPaHUYCHUS I KOOPAMHAT TOYKH
IKCTpEeMyMa
- Hy’)KHO HaXOJIUTh KPUTHYECKHE TOUKH
104. | YucnoBoii psiJy CXOIUTCS, €CIIN MPEALIT €0 YaCTUYHBIX OIIK-2 31
CYyMM...
- KOHEYEH
- OCCKOHEYCH
- HE CYIIECTBYET
105. | [Iponomxkute HEOOXOTUMOE YCIOBUE CXOIUMOCTH Psiaa OIIK-2 31
Eciu ipenien N-ro 4ieHa psaas paBeH HYJIIIO, TO.................
- He0OXO0IMMOE YCIIOBHE CXOJMMOCTH BBIITOJIHEHO
- He0OX0JIMMOE YCIIOBHUE CXOAMMOCTH HE BBIITOJHEHO
106. < 1\" OIIK-2 V3
CyMMa 4rciIoBOro psijia Ztgj paBHa...
n=0
-0,25
-1
-5
-25
107. | Ilpu kakux 3HAYEHUSIX P 0OOOIICHHBI TAPMOHUYECKUHN P OIIK-2 v3
© 1
Z —— SIBIISIETCS CXOISIIUMCS?
n=1 N
1) p>1 2) p=1
3) p<il 4) p#l
108. | s ucciieqoBaHusi CXOIUMOCTH YUCIOBOTO Psijia OIIK-2 31
© (_ 1) n+1
Z ————— CIeayeT NPUMEHUTD. ..
n=1 Nl
- npusHak Kommn
- mpu3Hak [lanambGepa
- npu3Hak JleitbHuna
- IpeIeTbHBINA MPU3HAK CPABHEHUS
109. | lns ucciieoBaHus CXOIUMOCTH YUCIOBOTO Psijia OIlK-2 31
© ndin
> 55 CUIC/YeT IPUMEHHTS. ..
n=1 N~ +2n
- npu3Hak Komu
- mpu3Hak [lanambGepa
- npu3Hak JleitbHuma
- IpeIeTbHBIN MTPU3HAK CPABHEHUS
110. 0 (_1)n+1 OIIK-2 V3
3HaKoYepeAYIOUMCS pag Y, —————
n=1 4n - 1
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- a0COJIFOTHO CXOIUTCS
- YCJIOBHO CXOIMTCS

- pacxoamTcs
111. 0 N OIIK-2 v3
Pajinyc CXOqMMOCTH CTEIIEHHOIO psiia ), —— PaBeH. ..
n=0 4"
-16
-12
-1
-00
112, | Ecm f (x) = x® —1, TO KOOQOULIHMEHT a, PA3IOKEHHSA OIIK-2 v3
nanHoi gpynkiun B psin Teinopa mo crenensm (X —1)
paBeH. ..
-0,25
-1
-5
-25
113. © . OIIK-2 v3
Paanyc cXxoauMMOCTH CTENIEHHOTO psijia Zanx pasen 10.
n=1
Torna uHTEpBAI CXOJUMOCTH UMEET BUT ...
-(-10;10)
-(5:5)
-(0:10)
114. | YkaxuTe CXOIALIUECS YNUCIOBbIE PAIbI OIIK-2 v3
-1 o1
1. — 2
1 N+5 nzzll Jn+4
S 1 1
3. 4.
nzzll n+n nZ:l: n®+n
115. | HaiiTi Touky MakcuMyma (yHKIUU OIIK-2 v3
y=2x3 +3x% —T72x+7
- x=3
- x=5
- x=7
-x=10
116. | HeoOxomuMbIM ycioBHEM MakcuMyMa JTuddepeHnpyeMoit OIIK-2 v3
dbyukin Y=f(X) B Touke Xo ABISIETCA. ..
1. f'(xg)>0
2. f'(x9)#0
3. f'(xg) <0
4. '(xg) =0
117. 2 ~x3 OIIK-2 v3
Heomnpenenennslii nHTErpai IX 3" dXx pasen...
118. OIIK-2 31

b
dopmyna [ f(x)dx= F(X)‘ b_E (b) — F (a) HaspBaeTCsA
a

bopMyIoii. ..
- Komm-byHsikoBckoro
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- Herorona-Jleitoauna
- ["aycca
- Kpamepa

1109. 5 OIIK-2 V3

OnpeieeHHbBINA UHTETPA J'(?)X2 + 2)dX pasen...
1

-132

-100

-96

-10

120. | Haiitn wactmyro mpousBommyio Zy B Touke (2; 2) oT OIIK-2 V3
y+3
x3-3

byHKIIMN Z =

_(_116)
-5
-(-3)
-0

121. | Kak naseiBaercs Bhipaxenue {Z'y; Zg/}? OIIK-2 31

- YCIIOBHBIM IKCTPEMYM

- TpaueHT

- YacTHBIN TuddepeHnnan

- IPOU3BOJIHAS 10 HAIPABJICHUIO

122. | Jlunusamu ypoBus dynxiuu Z =(X>-2y)® spusiores ... OIIK-2 31
- TIpsIMbIC

- mapaboJIbI
- DJUTHIICHI

123. | O6muM  pemenneM U GHepeHIATEHOTO  YPaBHEHUS OIIK-2 v3
y' =2X sBnsercs ...
1) X*+7

2) x*+C

3) x+C

4 X*+Cx+7

124. | HaxoxaeHue 4YacTHBIX pemeHHd anddepeHnnanbHbIx OIIK-2 31
YpaBHEHHIA 10 HAYaJbHBIM YCIIOBHUSM Ha3bIBAETCS PEIICHHE
3aJauu. ..

- beprymm

- JIarpanxa

- Ko

125. | U3 nansbix auddepeHnnanbHbIX YpaBHEHUH YpaBHEHUSIMU OIIK-2 31
5

Beprysm sensiotest...1) Y _ Y Y
dx x x°

2) Xﬂ_y:yzex
dx
3) y%+x3:
4) ﬂ—3x2—|—y—0
dx

5.3.2.2. Bonpocsl 1151 YCTHOIO OIpoca




Crpanuna 36 u3 45

No Conepxxanue Komnerenuus NAK

1. MHuoxecTtBa. Oniepanyii Hai MHOXKECTBAMH. OIIK-2 31

2. | OrpaHn4eHHOCT, MHOXECTBAa. TOYHAs BEPXHSAS U HUKHSIA OIIK-2 31
IrpaHi MHO)eCTBA. CBOMCTBO TOYHBIX I'PAHEH.

3. | Teopema o cyIIecCTBOBaHUN TOYHBIX I'PAHEH. OIIK-2 31

4. | OTKpbITBIE, 3aMKHyTble  MHOXecTBa. KoMmakTHOCTh OIIK-2 31
MHOXkecTBa. OToOpaskeHue.

5. | IlocnenoBarenbHocTH. JIecTBHUS HAJl HUMH. OIIK-2 31

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

7. | beckoHeuHo MaJible, OECKOHEYHO OobIINe OIIK-2 31
1ocyie10BaTeabHOCTU. CBA3h MEKY HUMHU.

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

9. | Cxopsumecs mociae10BaTeIbHOCTH. OIIK-2 31

10. | Teopema © eAWMHCTBEHHOCTH TIpeieia  CXOASIICHCS OIIK-2 31
MOCTIe/I0BATEIBHOCTH.

11. | Anrebpamueckass  cymma, MIPOU3BEJICHUE,  YACTHOE OIIK-2 31
CXOISAIIIXCS
110CJIe/I0BATEIbHOCTEH.

12. | llpenenbHblid Iepexo1 B HEPABEHCTBAX. OIIK-2 31

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

14. | MoOHOTOHHBIE ITOCIIEAOBATEIHHOCTH. OIIK-2 31

15. | Yucuo e. OIIK-2 31

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

17. | Honsarue ¢ynkmuu. Crocobsr 3amanusa. Knaccudukanms OIIK-2 31
(hyHKIMIA.

18. | llpenen ¢ynkumum B Touke. IlpaBbIii, IeBBIA mpenenbl OIIK-2 31
byHKIUN
(o I'eitne u o Komn).

19. | llpenen ¢ynkumum Ha OeckoHeuHocTH (mo ['eifHe u Mo OIIK-2 31
Kommn).

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

21. | TlepBblii 3aMeyaTeIbHBIN MpEE. OIIK-2 31

22. | Btopoii 3ameyatenbHbIi Mpeie. OIIK-2 31

23. | beckoHeuHo Manble W O€CKOHEUHO Oosblne (QYHKIHUH. OIIK-2 31
CBsi3b MEXJ1y HUMH.

24. | CpaBHeHne OeckOoHeUHO MayblXx (QyHKuuMH. CpaBHEHHE OIIK-2 31
0ecKOHEYHO 0OIbIINX (QYHKIUH.

25. | HenpepbIBHOCTh (YHKIIHH. OIIK-2 31

26. | Touku pa3peiBa (yHKIHU (TIEPBOTO pPOJIAa, BTOPOTO POAA, OIIK-2 31
YCTPaHUMBIH pa3phbIB).

27. | Teopema 00 apupMeTHYECKMX CBOMCTBAaX HENpPEPBIBHBIX OIIK-2 31
GyHKIUH.

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

29. | Ilepnas Teopema bosbriano-Komru. OIIK-2 31

30. | Bropas teopema boabiiano-Komru. OIIK-2 31

31. | Tounasi BepXHsisi M TOYHAsI HIDKHSISI TPAHU (DYHKIIWH. OIIK-2 31

32. | ITlepnas Teopema Beiieputpacca. OIIK-2 31

33. | Bropas Teopema Beliepmpacca. OIIK-2 31

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

35. | HenpepsiBHOCTH 00paTHON (YHKIHUH. OIIK-2 31

36. | IonsiTre mpon3BOIHON. ['€OMETPUUISCKUH CMBICIT. OIlK-2 31
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37. | Tlonstue nuddepeHunpyeMocT PyHKIIH. OIIK-2 31

38. | Teopema o cBsa3u guddepeHnupyeMocTd GYHKIUA U OIIK-2 31
CYIIECTBOBAHUEM IPOHU3BOTHOM.

39. | Cps3p HeNPepHIBHOCTU U AU HEepeHIIMPYEMOCTH. OIIK-2 31

40. | Huddepenmman  dynxouu. ['eomerpuueckuii  cMbIC OIIK-2 31
muddepennmana.

41. | JduddepenuupoBanue CyMMBbI, pa3HOCTH, MPOU3BEACHHUS H OIIK-2 31
Y4aCTHOTO
IBYX (pyHKITHIA.

43. | Teopema o mpon3BOAHON 00paTHOM (HYHKIIHH. OIIK-2 31

45. | JInddepeHnmpoBaHue CIOKHON (YHKITUH. OIIK-2 31

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

48. | JInddepeHnnanbl BBICHTUX TOPSIKOB. OIIK-2 31

49. | Bospactanue u yObiBaHHE (YHKLIUHU B TOUKE (ONpeaeieHHue OIIK-2 31
1 TeOpeMa).

50. | IlonsTue nokampHOTO KCTpeMyMa GyHkmnu. Heooxonumoe OIIK-2 31
YCIIOBHE JIOKJIBHOT'O 3KCTPEMYMA..

51. | Teopema Possl. OIIK-2 31

52. | Teopema Jlarpamxa. OIIK-2 31

53. | Teopema Komm. OIIK-2 31

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

55. | ®opmyna Teiinopa. OIIK-2 31

56. | ®opmyna MakiopeHa. OIIK-2 31

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

58. | Bropoe nocraToyHOE yCIIOBHE HKCTPEMyMa. OIIK-2 31

59. | Dkcrpemym ¢yHKuMKM He auddepeHIupyeMoil B IaHHOM OIIK-2 31
TOUKE.

60. | HanpaBnenue BBIMTYKJIOCTH M TOYKH meperuda rpaduka OIIK-2 31
byHKIIHN

61. | Heobxomumoe yclioBUE TOYKH TIeperuoa. OIIK-2 31

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

63. | AcuMOTOTHI rpaguka byHKIMN (BepTUKabHas, OIIK-2 31
TOPU30HTAJIbHAS, HAKJIIOHHAs)

64. | TIpasuio Jlonurais. PackpeiTie Heonpeneiennocty O, ° OIIK-2 31

0O «©

65. | IlonsTue nepBooOpa3Hoil. OCHOBHBIE CBOWCTBA.(JIEMMa, OIIK-2 31
TEeopema).

66. | IloHsATHE HEoNpeeNeHHOr0 HHTErpaa. OIIK-2 31

67. | Meros 3aMEHBI IEPEMEHHOM. OIlK-2 31

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

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

70. | Teopema o mpeaCTaBICHUM PAIMOHAIBHONW (YHKLUU B BUJE OIIK-2 31
CYMMBI DJIEMEHTApPHBIX Jpo0ell C HeompeaeIeHHBIMA
KO3 PHUIHEHTaAMH.

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

72. | OCHOBHBIE THITBI HHTETPAJIOB OT PAIMOHATIBHBIX (DYHKITHH. OIIK-2 31

73. | IloHsTHE HHTETPATIbHON CyMMBI. [ 'eoMeTpHUecKuil CMbICT OIIK-2 31

74. | TlonsiTue omnpeneaeHHOro HHTerpaa. OIIK-2 31

75. | OCHOBHBIE CBOICTBA ONMPEICICHHOTO HHTETrpaa. OIlK-2 31

76. | MHTerpan ¢ nepeMeHHbIM BEPXHUM IPEJIEIIOM. OIIK-2 31
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77. | @opmyna HeroToHa-JleiiOnuma. OIIK-2 31
78. | 3ameHa mepeMEeHHBIX B ONPENICICHHOM HHTETpaJe. OIIK-2 31
79. | ®opMyna HHTETPUPOBAHMS 110 YACTAM B OIPEACICHHOM OIIK-2 31
MHTETpaJe.
80. | [Ipubmm>keHHOE BBIYKMCICHHE OIPEACICHHOIO HWHTerpala OIIK-2 31
[TpubnmxeHHOe BHIYMCIICHUE ONPEIEICHHOT0 HHTErpaja
81. | HecobcTBeHHBIE HHTETPAIBI C OECKOHEYHBIMHU MPEICTaAMH. OIIK-2 31
82. | HecobcTBeHHBIC MHTETPAJIBI OT HEOTPAHWMYCHHBIX (PYHKITHH. OIIK-2 31
83. | Merpuueckue, NUHEIHBIE, HOPMHUPOBAHHBIC, CBKJIUIOBHI OIIK-2 31
IIPOCTPAHCTBA.
84. | Ilonsatue ¢ynkuuu N mepemeHHbx. [Ipenen ¢yHkmmuum n OIIK-2 31
IIEPEMEHHBIX.
85. | HempepbIBHOCTD (DYHKIMH N MEPEMEHHBIX. OIIK-2 31
86. | HenmpepbIBHOCTD CII0KHON (DYHKITHH. OIIK-2 31
87. | YactHple npou3BOAHBIC (DYHKIIMH N TEPEMEHHBIX. OIIK-2 31
88. | Auddepenuupyemocts PyHKIIMH N TEpPEMEHHBIX. OIIK-2 31
89. | Iuddepennuman GyHKIms N nepeMeHHBIX. OIIK-2 31
90. | duddepenmupoBanue coKHON QYHKITHH. OIIK-2 31
91. | IlpousBoaHas 1o HanpasieHu0. ['pagueHT. OIIK-2 31
92. | YacTHble MPOU3BOAHBIE BHICIINX MOPAIKOB QYHKIIUH N OIIK-2 31
MIEPEMEHHBIX.
93. | duddepeniman Broporo nopsiaka (GpyHKIKUU N IEPEMEHHBIX. OIIK-2 31
94. | KBagparnunas ¢opma. Kpurepuii CunbBectpa. OIIK-2 31
95. | locraTouHble YCIOBUS JIOKAJIBHOTO SKCTpeMyMa (YHKLUHU N OIIK-2 31
MIEPEMEHHBIX.
96. | HesBHbIC QyHKITUH. OIIK-2 31
97. | YcnoBHBIN IKCTPEMYM. OIIK-2 31
98. | Merox Muokutenen Jlarpamxka. OIIK-2 31
99. | OnpexneneHue YUCIOBOTO Psijia, YACTUYHON CYyMMBI, OIIK-2 31
CXOJIAIIETOCS PsJa.
100. | ColicTBa CXOISIUXCS YUCTOBBIX PSIJIOB. OIIK-2 31
101. | HeoOxoanmoe ycioBHe CXOAUMOCTH YUCIOBOTO Psa. OIIK-2 31
CXoauMOoCTh TApMOHUYECKOTO Psijia.
102. | HeoOxoanmMoe 1 JOCTaTOYHOE YCIOBUE CXOUMOCTH psia C OIIK-2 31
HEOTPHIIATEIIEHBIMU YJICHAMH.
103. | IIpu3HaK cpaBHEHHUSI. OIIK-2 31
104. | Ilpusnak Jlamambepa. OIIK-2 31
105. | UnTerpanpabiii mpusHak Komm. OIIK-2 31
106. | 3nakouepenytomuiics psaa. [Tpusnak JleiOHuna. OIIK-2 31
107. | 3naKkonepeMeHHbIE PSIbI, UX CXOAMMOCTb. OIIK-2 31
108. | CreneHHBIC PSIBL. OIlK-2 31
109. | Teopema Aberst. OIIK-2 31
110. | Teopema 00 MHTEpBaJIE CXOJUMOCTH CTEIIEHHOTO Psia. OIIK-2 31
111. | Teopema o pagnyce CXOAMMOCTHU CTEIIEHHOT'O psijia. OIIK-2 31
112. | Onpenenenuie auQQepeHInaIbHOI0 YpPaBHEHUS TEPBOrO OIIK-2 31
nopsinka. Pemenune ypaBHenus. 3amgada Komm. OOmiee u
YaCTHOE PELICHUE YPABHEHHUSI.
113. | YpaBHeHUs ¢ pa3ACISIFOIIUMUCS TePEeMEHHBIMHU. OIIK-2 31
114. | JIluneiinble ypaBHEHHUSI. OIIK-2 31
115. | VpaBHeHus B OJHBIX AuddepeHnnanax. OIIK-2 31
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116. | Auddepenunanbuple  ypaBHEHUST ~ BTOPOTO  TOpsaKa OIIK-2 31
(OCHOBHBIC TOHATHS, YPABHEHUS JOITYCKAIOIINE MTOHWKCHUS
MOPSI/IKA).

117. | JIunetinple  auddepeHnnanbHble  YpaBHEHHS  BTOPOTO OIIK-2 31
nopsiAKa

118. | Jlunetinpie  auddepeHnranbHble  YpaBHEHHS  BTOPOTO OIIK-2 31
NopsiiKa ¢ NOCTOSHHBIMU K03 punmenramMu

5.3.2.3. 3agauu 119 NPOBePKH YMEHUI M HABBIKOB

Ne Coneprkanue Komnerenmus MK
3

L Haiitu npousBoanyto pyHkuuu Y = 2% (4x) OIIK-2 H3
HccnenoBaTh PyHKIUIO U TOCTPOUTH TPA(UKH.

2. X3 OIIK-2 H3
y - 2 y =X+ 2'\/ - X.

X* =3

Brrunciurs HEOIPEIeIICHHBIN

3, J‘x2—2\/§+x—1d OINK-2 H3
UHTErpai X

3/X2
dx
4. | BeluncnuTh HeoNpe IeeH bl HHTErpa j—S OIIK-2 H3
(2+5x)

5 Haiitn muomaabs KpUBOJIMHEWHOM Tpaleluy, OIPaHHUYECHHOMN OLIK-2 H3
nanHeMH umEaME X b X =4 Xy =4

5 Haiitu obmee pemenne nuddepeHInanbHOro ypaBHEHUS

' X ' X OIIK-2 H3

@+e?)yy' =e";

5 Haiitn oOmee pemenue auddepeHInaIbHOro ypaBHEHHUS OIIK-2 03
2xyy' = y2 —4x?,
Haiitn oOmee pemenue nuddepeHaibHOro ypaBHEHUS U

8. | COOTBETCTBYIOIIEE YACTHOE peI.HiHI/Ie: OITK-2 H3
y +2xy=-2x>, y@)=el;
Haiitu o6mee pemenne auddepeHnanbHOr0 ypaBHEHUS

9. " 8 ' E . (bq) P P OIIK-2 H3
y"+8y'+25y=0;

10 Haiitu oOmee pemenne nuddepeHInanbHOro ypaBHEHUS

' " ' _nJl. OIIK-2 H3

y'+y' -2y=6x7;
Haiitu ob1mee pemenue nudhepeHIHaILHOIO YPaBHEHNS

11, | He ouiee p bdep yp OITK-2 H3
y" +4y =3sin 2x.
JIist KaXKZI0ro psiia BBIIINACATH NIEPBBIE S5 YJIEHOB Pa3JIOKECHUS.
Haiitu mpenen obmero unena paaa ap,. Caenarts BBIBOI.

12. OITK-2 H3

P 2+n

n:1n2 -3

HccnenoBath psifbl Ha CXOIUMOCTb, NPUMEHSS TNPU3HAKU
CpaBHEHHA. YKa3aTb OOmMHA wWIeH psaa, € KOTOPBIM
CPaBHUBAETCS JAHHBIN L. ).

n:15n +1
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JHamambepa u Komm.
®© (n+1)!
Z n

n=lL 5

14.

HCCJ’IG[[OBB.TB pAaabl Ha CXOOUMOCTBH, IMPUMCHSASA IMMPU3HAKH

OIIK-2

H3

5.3.2.4. Ilepeyenn TeM pedepaToB, KOHTPOJIbHBIX, pac4eTHO-TpaduyecKux pador

«He npenycmorpeHs»

5.3.2.5. Bonpochl 1J1s1 KOHTPOJIbHOM (pacuyeTHO-Tpaduyeckoii) padoTbl

«He npexycmMoTpeHbI»

5.4. CucremMa oleHHBAHHUA JOCTHKEHHUS KOMIIETEHIIUIA
5.4.1. OueHKa JOCTHKEHHSI KOMIIETCHIIUI B X0/1€ IPOMEKYTOYHOM aTTeCTANNHU

OIIK-2

Nuaukatopel JOCTUKEHUS KOMITETCHIIUN

Howmepa Bonpocos u 3a1a4y

OIIK-2
Ko Coneprane BOIPOCHI K 3a/1aun K
9K3aMEHY IK3aMEHY
OCHOBHBIC NPUHINIBI U UHCTPYMEHTHI MaTeMaTH4ECKOTO
31 | ananmza s c6opa U 00pabOTKU AAHHBIX TPHU PEHICHUU 1-38
MIOCTABJICHHBIX YKOHOMUYECKHUX 33/1a4
OPUMEHATh METO/Abl MaTeMaTHYeCKOro aHaiu3a ¢
VY3 | monenupoBanus g cOopa U 0OpabOTKU JaHHBIX MpU 1-38
PELICHUH MTOCTaBJICHHBIX SKOHOMUYECKUX
BiIaaccT HaBbIKaMW  OIPCACIICHUA W OLCHHBAHUA
3 | PAKTHYECKOTO  MpHMEHEHUs pemieHuit  3amadg 1-24

MAaTCMAaTHUYCCKOro aHajiu3a
OKOHOMMYCCKHUX 3aJa4

AJi pCHICHUS IMOCTAaBJICHHBIX

1.4.2. OueHka JOCTH:KEHUsI KOMIIETEHIHI B X0/Ie TEKYIIEro KOHTPOJIA

OIIK-2

NHanKaTOphl JOCTUKEHHUS
komrerenmu OITK-2

Howmepa Bonpocos u 3a1au

3a1a4d IS
BOIIPOCHI
MIPOBEPKHU
Kox Conepxanue BOIIPOCHI TECTOB YCTHOTO .
yMEHU U
orpoca
HaBBIKOB
OCHOBHBIE TMPUHIUIBI U
WHCTPYMEHTBI 1,5,6,8-16,18,19,21,22,24,
MaTeEMaTUYECKOTO 26-28,30-33,35-38,45,46,48,49,55-
31 |anmaim3a s cOopa U 63,67,70-80, 82,83,85-90,93- 1-118

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

00pabOTKM JaHHBIX TPU
PELICHUH TOCTABICHHBIX
IKOHOMHYECKHX 3a/1a4

MMPUMCHATH METO/AbI 2-8.17.20.23.25.29
y3 | MUSMIAEE 34, 39-44,47-54, 64-
66,68,69,81,84,91,92,98,99,106,107,
VOLSIMpOBARIY A 110-117, 119-120,123
coopa  u  oOpaboTku ' '
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JQHHBIX IIpU PELICHUU
[IOCTaBJICHHBIX
YKOHOMUYECKUX

BIIAJEET

aHaJIM3a

olnpeeneHus "
OLICHUBAHHUS
MPaKTUYECKOTO

H3 | npumenenust  peunieHuii
3a7a4 MaTeMaTH4eCKOIo
JUI pelieHus
MOCTaBJICHHBIX
SKOHOMMUECKHUX 3ajau

HaBbIKaMH

1-14

6. YueOHO-MeTOAMUYECKOE U MH(OPMAITUOHHOE OOecniedeHne JUCHUILTUHbI

6.1. Pexomenayemas aureparypa

Tun
PEKOMEH Al

[lepedeHb ¥ peKBU3UTHI JTUTEPATYPbI
(aBTOp, HA3BaHUE, TOJ U MECTO MU3IAHUS)

KomnunuectBo
JK3. B
ouoIMoTEKE

1

2

3

6.1.1.
VYueOHbBIE
U30aHUS

Bbob6puk I'. . Beiciias maremMaTuka Jijisi 5KOHOMHUCTOB: COOPHUK
3aa4 [97eKTpoHHBIM pecypc]: YueOnoe mocobue / I'. WU.
bo6puk, P. K. I'punnesuutoc, B. 1. Marsees, b. M. Pynbik, P.
B. CarutoB, O. K. Cmaruna, B. I'. Illepmnes; Poccuiickuii
SKOHOMHYecKui yHusepcuteT uM. I'.B. Ilnexanosa - Mocksa:
OO0OO "Hayuno-uznarensckuii nentp MHOPA-M", 2022 - 539 c.
[DU] [9BC 3HaHUYyM | URL:
https://znanium.com/catalog/document?id=400011

byxosen A. I'. MaremaTuueckuil aHayin3: yueOHoe nocodue s
CTYACHTOB, OOYyYalOIIMXCs 10 HAIMpPaBJICHUIO IOATOTOBKH
38.03.01 (080100.62) - "DOxonomuka" / A. I'. Byxosen, . B.
I'punnesa, 0. B. HekpacoB; BopoHexckuil rocy1apcTBEHHbBIN
arpapHblii  yHuUBepcHUTeT -  BopoHex:  BopoHexckuil
roCyIapCTBEHHBIN arpapHblii yHuBepcuteT, 2015 - 185 ¢. [UUT
12388] [IIT] URL:
http://catalog.vsau.ru/elib/books/b105644.pdf

94

Briciras maremMatuka sl DKOHOMHUCTOB: Y4eOHUK 7St
CTYJEHTOB  BYy30B, OOydaloluxcs 1O 3KOHOMHUYECKHUM
cneruansHoctsiM / [H. L. Kpemep [u np.]; mox pen. H. III.
Kpemepa - M.: FOuutn, 2010 - 480 c.

151

3aiiueB 1. A. Briciias matemaruka: yuyeOHMK Uil CTYJEHTOB
CeNbCKOX03sicTBeHHBIX BYy30B / M. A. 3aiineB - Mocksa:
Hpoda, 2005 - 399 ¢

320

Kpacc M. C. Marematuka Jyisi SJKOHOMHUYECKOTO OakajiaBpuara
[>nekTponHBI pecypc]: YueOnuk / M. C. Kpacc, b. IL
UynpeiHoB; [IOBOKCKHH TOCYAApCTBEHHBIA  YHUBEPCUTET
TeJIeKOMMYHUKaIuil 1 uHpopmatuku - Mocksa: OOO "HayuHno-
m3parenbekuit eatp MHOPA-M", 2023 - 472 c. [DU] [OBC
3HaHUYM | URL:
https://znanium.com/catalog/document?id=422205



https://znanium.com/catalog/document?id=400011
http://catalog.vsau.ru/elib/books/b105644.pdf
https://znanium.com/catalog/document?id=422205
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KonuuectBo
Tun IlepedyeHb ¥ pEKBU3UTHI JIUTEPATYPHI K3, B
peKoMeHIauuin (aBTOp, HAa3BaHUe, TOJ] U MECTO U3/IaHUA) SuGIIOTCKe
1 2 3
[llepmne B. I'. Maremarndyeckuii aHain3 [3JIE€KTPOHHBIN
pecypc]: Yuebnoe nocobue / B. I'. IllepmaeB - Mocksa: OO0
"Hayuno-uznarensckuii neHtp MHOPA-M", 2023 - 288 c. [DU] -
[9BC 3HaHUyM | URL:
https://znanium.com/catalog/document?id=419610
[epmueB B. I'. MartemaTuyeckuii aHaiau3: COOpPHHMK 3ajad C
pElICHUsMU [IEKTPOHHBINA pecypc]: YuebHoe mocodue / B. T
[llepmneB - MockBa: OOO "HayuHo-u3gaTenbCKUH IIEHTP -
NHOPA-M", 2022 - 164 c. [OU] [OBC 3uanuym] URL:
https://znanium.com/catalog/document?id=388965
Maremaruueckuit aHau3 [DJIEKTPOHHBII pecypcl:
METOAMYECKUE YKa3aHUSd W WHAUBUAYaJIbHbIE 3aJaHUS IO
oUucHUIuinHe MaremMaTHdeckuii aHanu3 JUisi  00ydYaroIuxcs
6.1.2. .
Hanpasienuss  38.03.01  Okxonomumka /  BopoHexckwuii
Meroanueckue N . ) ) 1
— roCy/apCTBEHHBIH arpapHblii yHuBepcuteT ; [cocT. : A. T.
byxosen, JI. A. Ilumkwuna] - Boponex: Boponexckuii
rocygapcTBeHHblii arpaphHbiii yauepcutet, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164751.pdf
BectHuk ~ BOpOHEKCKOro  rocyaapCTBEHHOTO  arpapHOro
YHUBEPCUTETA: TEOPETUYECKUH U  HAYYHO-TIPAKTHUECKHUN 1
6.13 KypHai / BopoHex. roc. arpap. ya-T - Boponex: B['AY, 1998-
HepI/IOLJI/lI‘-I-eCKI/Ie DKOHOMUKA U MATEeMATHYECKHE METOBL: XKYpHAI / yapeauTens :
M3 aHuA AkaneMu4eckuil Hay4YHO-U3JATEJIbCKUM, IMPOU3BOJCTBEHHO-
nonurpaguueckuii U KHUTOPACTIPOCTPAHUTENBCKUNA  IICHTP 1
Poccuiickoii akagemun Hayk "M3narensctBo Hayka " - Mocksa:
Hayxka, 1965-
6.2. Pecypcnl cetn UnTepHeT
6.2.1. DjeKTpOHHbIE OUOIHOTEYHbIE CHCTEMbI
No Haszpanue Paszmemienue
1 | Jlaus https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | IOPAUT http://www.biblio-online.ru/
4 | E-library https://elibrary.ru/
5 | DnekrponHas oudauorexka BITAY http://library.vsau.ru/
6.2.2. Ilpodeccuonanbubie 0a3bl JAHHBIX M HHGPOPMALMOHHbIE CHCTEMbI
No Haszsanue Pa3zmemienune
1 |CopaBoyHas npaBoBas cuctema ['apaHt http://ivo.garant.ru

2 |CnpaBounas mpaBoBas cuctema KoncynpranT [1mroc

http://www.consultant.ru/

3 |[IpodeccuonansHble cripaBoyHble cucTeMbl «Komeke»

kodeks

https://TexakcnepT.caiit/sistema-



https://znanium.com/catalog/document?id=419610
https://znanium.com/catalog/document?id=388965
http://catalog.vsau.ru/elib/metod/m164751.pdf
https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://ivo.garant.ru/
http://www.consultant.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
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6.2.3. CaiiTbl 1 HHPOPMALMOHHBIE TOPTAJIBI

No HazBanue Pa3smemmenue

1 | O6pa3zoBaTenbHBIC PECYPCHI IO MATEMATHKE www.math.ru
Hurepuer  Oubimoreka  MOMYIIIPHON U3UKO- -

2 P . yp b http://ilib.mccme.ru/
MaTeMaTU4YECKOM JIMTEPaTyphl
CauT 0 asjgeie BBICIIICH MaTeMaTUKu  —

3 pasit http://procmem.ru/
MaTeMaTUYECKUH aHaIN3.

4 «Pe3onbBeHTa https://www.resolventa.ru/
y4eOHBIC MATEPHAIIBI. index.php/lineinaya-algebra -

7. MaTepuaJIbHO-TEXHHYECKOE U IPOrpaMMHoOe obecneyeHue JUCITUITIHHBI

7.1. IlomemieHus 1JI BeJleHUs1 00pa30BaTeJIbHOI0 Mpouecca u 000pyAoBaHue

HanmMeHnoBaHue moMeIeHui 1715 TPOBEICHHS BCEX BHIOB
y4eOHOI eI TeNbHOCTH, TPEYCMOTPEHHON yUeOHBIM TUTAHOM,
B TOM YHCJIE TIOMELICHUS U CAMOCTOATEIILHON paboTHL, C
yKa3aHUEM IePEYHsI OCHOBHOT'O 000pYy10BaHMs, Y4E€OHO-
HAIJIAJHBIX TIOCOOUH M MCIIOIB3yEeMOr0 IIPOrPaMMHOTO
o0ecrneueHus

Anpec noMemeHun s
MIPOBE/ICHHS BCEX BUIOB
y4eOHOM JesTeNbHOCTH,
PEIyCMOTPEHHON yIeOHBIM
IJIAHOM

YueOHass  aynuTOpHsl JUIA TIPOBEICHHS YUYEOHBIX 3aHSITHU:
KOMIUICKT Y4eOHOI MeOenn, TEeMOHCTPAIIMOHHOE 000pyI0BaHHE
U yueOHO-HarIsAHbIE TTOCOOuS .

VueOHast  ayauTopusi Ui TNPOBENCHHS YYEOHBIX 3aHATHM:
KOMIUICKT Y4eOHOI MeOenn, TEeMOHCTPAIIMOHHOE 000pyI0BaHHE
¥ y4eOHO-HATJSIIHBIE TTOCOOMs, KOMITBIOTEpPHAsh TEXHHKA C
BO3MOYKHOCTBIO TIOJKJIIOYEHUS K CETH "UnTtepuer"
o0ecrieyeHHeM JI0CTyla B 3JIEKTPOHHYIO HH()OPMAIMOHHO-
00pa3oBaTeNbHYI0  Cpeny, UCTIONIB3yeMOe  TIPOTPaMMHOE
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, eLearning
server, AST Test.

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

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

[Tomemmenue s CcaMOCTOSTENbHOM paOOTHI: KOMILJIEKT
yueOHOIl MeOenu, JeMOHCTpalOHHOe 00OopyloBaHHE U
y‘-I€6HO-HaFJ'I$[I[HI>Ie HOCO6I/I$I, KOMITIBIOTCPHAA TEXHHUKA C
BO3MOYKHOCTBIO IIOJKJIIOYEHUS K CETH "UnTepHer" W
o0ecrieyeHHeM JIOCTyra B DJJIEKTPOHHYIO HH(POPMAIMOHHO-
0o0pa3oBaTeNbHYI0  Cpely, HCIIOJIb3yeMOe  IMPOrpaMMHOE
obecneuenne MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, SAunexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, eLearning
server, AST Test.

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



https://www.resolventa.ru/
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7.2.1. IlporpammHoe obecrnievyeHne 001ero Ha3HAYeHu st

Ne Hazsanue Pa3smemenue
1 | Onepanuonnsie cuctembl MS Windows /Linux /Pex OC K s HO];(?X’;OH cot
9 [Makets! oducHbix npunokenuit MS Office / 1K B j10KanbHO# ceTH
OpenOffice/LibreOffice BIr'AY
3 [Tporpammer miist mpocmortpa ¢aiinoB Adobe Reader / [IK B nokayibpHOM ceTn
DjVu Reader BIr'AY
4 Bbpayszepni AAnnexc bpaysep / Mozilla Firefox / Microsoft [IK B nokayibpHOM ceTn
Edge BIr'AY
[IK B nokasnbHOM ceTn
5 | AatuBupychas nporpamma DrWeb ES BIAY
. [IK B 10KasIbHOM ceTH
6 | IIporpamma-apxuBarop 7-Zip BLAY
7 | Mynstumenua npourpsiBarens MediaPlayer Classic MK HOI;(?X);OH cetn
8 | [Inardopma onnaitn-odydyenus eLearning server HK 8 s1oxkaibHol cern
BT'AY
9 | Cucrema komnbrorepHoro tectupoBanus AST Test HK B s1oxabHoi cern
BT'AY
7.2.2. Ciennajau3upoBaHHOE MPOrPaMMHOe o0ecneyeHue
No HazBanue Pa3zmermienune
[IK B nokanbHOM ceTn
1 | Monayne pemieHust ONTUMU3AaMOHHBIX 3a1a4 Open Solver BIAY
2 | Obnaunas mporpamma Jjs ynpasieHus npoexkramu Trello 11K, ayn. gg 1(1(%;’)3312[' 104,
3 | Ilaker craTucTuyeckoi 0OpabOTKHU JaHHBIX Statistica K B HO];(?X’;OH cetn
4 [T ps perenus 3 I1K na xadenpe
ajlay TexHu4eckux BbrunciaeHuii Matlab 6.1/Scilab DNEeKTPOTEXHUKHU
5 [IporpamMma aHanv3a WHBECTHUIIMOHHBIX MPOEKTOB AIBT [1K B nokanbHO# ceTu
HuBect Cymm 8 BI'AY
6 [Iporpamma aHanmu3a (UHAHCOBOM OTYETHOCTH AJBT IIK B noxanbHOM ceTn
duHaHCHI 3 BI'AY
7 | Cucrema komnbsroTepHO# anredpsl Mathcad HK B s1oKkambHOH cetn
BT'AY
8 | Cucrema KoMIbIOTEpHOI anredpsl Maxima K aya. 116, 120 (K1)

8. MesxkaucuuninHapHble CBA3H

Jucuurmza, ¢ KOTopoit Kadenpa, Ha koTopoii npenogaercs [oxmuce 3aBexyrorero
HEO0XOIMMO COTIIACOBAHHE JTUCIUTIIMHA Kadeapoit
b1.0.13 Jluneiinas DKOHOMUYECKOTO aHamn3a, 3anoposkiieBa JILA.
anreOpa CTaTUCTUKHU u MIPUKJIaTHON -

MaTeMaTHKH ‘7%
b1.0.17 Teopus DKOHOMUYECKOTO aHaJIn3a, 3anoposkuesa JLLA.
BEPOSATHOCTEUN U CTaTUCTHUKH " MPUKIIATHON =
MaTeMaTH4yeCcKas MaTeMaTHKU (7%
CTaTHCTHKA
b1.0.21 OxonomeTpuka OKOHOMHYECKOTO aHamM3a, 3anopoxuesa JLLA.

CTaTUCTHKU u TPUKJIATHON (;7?2

MaTeMaTUKU




Crpanwuna 45 u3 45

JIncer nepnoanvecKux NpoBepok padoyeii NporpaMmmsbl
U HH(pOpMaLHsi 0 BHECEHHbIX H3MEHEHHAX

[ToTpebHOCTH
JlomKHOCTHOE JHIIO, B KOPPEKTUPOBKE
IIPOBOJMBIILIEE yKa3zaHHEeM Nudopmanus 0 BHECEHHBIX
npoBepky: ©.1.0., Jlata COOTBETCTBYIOLIUX M3MEHEHUSIX
JOJKHOCTh pazzenoB paboueit
IPOrpPaMMbI
3aBeayronuit MIPOTOKOJI Her Her
kadeapoi Ne 11 or 21
JI.A. BanopoxueBa | mas 2024r. | PaGouas mporpamma

aKTyaJIM3HpOBaHa Ha
2024-2025 yuyeOubIit
roj
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