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1. Ilepevyenb NJIAaHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS 1O JUCHUIINHE, COOTHECEHHBIX €
IUVIAHUPYEMBIMH Pe3yJIbTaTAMM OCBOEHHSI 00Pa30BaTEJIbHON MPOrpaMMbl

1.1. Hucrumumaa K.M.02.01.02 "Marematuueckuii aHanu3" oOecrieunBaceT OBJIAJICHUE
CIICAYIOIIAMU KOMIIETCHIIUSMU C YYETOM JTaroB:

Kon 3rana
Kox HaunmeHnoBaHue OCBOCHMSL HauMeHoBaHue 3Tana ocBOeHUA
KOMIIETEeHIINH KOMIIeTeHIN U KOMIIETEeHIINH
KOMIeTEeHIIM U
CriocoOHOCTh ~ MPUMEHSTH OIK-1.1 CriocoOHOCTh MPUMEHSTH
MaTeMaTHYeCKHil  UHCTPY- o MaTeMaTHYeCKUI MHCTPYMEHTapHid
MCHTapuh Ul PCIICHHSA PemaTs TUTIOBEIE MATEMATUYECKHE
PKOHOMUYECKHX 3a/1a4 OIIK-1.2 a1aun
Pemate cnenuanu3upoBaHHbIE
OIK-1.3 P
MaTeMaTU4YeCKUe 3a7auu
CriocoOHOCTb IPUMEHSATh
OIIK-1 OIIK-1.4 |MareMaTHyecKHE pacyeThl IS
€HIeHHUs] PKOHOMUYECKHX 3a]1a4
Hcnonp30BaTh MaTeMaTU4eCKUM S3bI
1 MaTEMaTHYECKYI0 CUMBOJIM-KY TIPU
OIK-1.5 Y Y P
MOCTPOCHUH OpraHU3alu-OHHO-
yIIpaBICHUYECKUX MOJIENIEH
OOpabaTbIBaTh SMIUPUIECKUC U
OlK-1.6 |~ P P
bKCIIEpUMEHTaJIbHbIE JaHHbIE
CriocoOHOCTh ~ HCIIOJIB30-
BaTh 3aKOHOMEPHOCTU U CrniocobeH npuMeHsITh
OIIK-2 METOIbI SKOHOMMYECKOH| OQIIK-2.1 [MaTemaTuyeckue METOAbI B
HAyKd TIpU pPEUICHHH Tpo- PKOHOMMYECKOI HayKe
(heccroHambHBIX 3a7a4

1.2. B pe3ynbprare 0CBOEHUS JUCHUILINHBI y CTYJEHTOB JIOJKHBI OBITH COPMUPOBAHBI:

OTD/Td/ Kon »rana
npodeccHOHAIbHBI O0CBOCHMSA Pe3yabTaThl 00y4eHusI
e nelcTBUA KOMIIeTCHIINH
OIIK-1.1. HAa YPOBHE 3HAHMIA:
A. JlesaTenbHOCTb 1O - OCHOBBI MaTeMaTHYECKOr0 aHalu3a, HEOOXOIUMBIE
obecnedenuio JIsl aHaJM3a W OIEHKH MH(OPMAIMH IPH PEIICHUH
IKOHOMHUUECKOIT A I pmarn pu p
6e30MACHOCTI B COCTABE TUIOBLIX MATEMAaTHYECKUX 3a]1a4;
OApa3/ie/eHUs] HA YPOBHE YMEHMIA:
(ciy»x0bt) - IPUMEHSTH armapaT MaTeMaTHYECKOTO aHaIu3a s
A/OLS pEeIeHus TUIIOBBIX MATEMATHYECKHX 3a/1a4;
VYyacrtue B pabore
opasIeeHAA HA YPOBHE HABBIKOB:
SKOHOMUYECKOIT - HaBBIKM TPMMCHEHHs ammapara MaTeMaTHYCCKOro
6e30MacHOCTH 110 AHAJTM3a JUI PEIICHHUS THIIOBBIX MATEMATHIECKHX 3a/1a4;
KOHTPOJIEO HCHOTHCHIA OIIK-1.2 Ha YPOBHE 3HAHMIi:
3aKOHOB, HOpM U
. - OCHOBBI MAaTE€MaTHYECKOIO0 aHaJIu3a, HEeOOXOIUMBIE
IIpaBHUJI SKOHOMUYCCKOU
3aIUTH COBCTBEHHOCTH JUI aHajM3a W OLUEHKH MHGOPMAIMU TPU PEIICHHH
THUIIOBBIX 33134 U (HhOPMYIIMPOBAHHS BBIBOJIOB;
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TpynoBble aelicTBUS

1. C6op napOpMATTIH
T10 TIOJTyYSeHHOMY
3a7aHUIO, aHAIIN3

JaHHBbIX, HeO6XOZLI/lMI)IX
JUISL TIPOBEIICHUS

HA YPOBHE YMEHHUIi:

- IPUMEHSATH almnapaT MaTeMaTUHYeCcKOro aHaau3a Jist
pelleHnsT TUIIOBBIX  MAaTeMaTU4YeCKUX 3aJad MU
(hopMyIHpPOBaTh BHIBOJIBI;

Ha YPOBHE HABbIKOB:

KOHKPETHBIX - HaBBIKM TPHMEHEHHUsS ammaparta MaTeMaTH4ecKOro
SKOHOMHYECKUX aHAJIN3a JUIsl PEIICHHS TUTIOBBIX MaTEMaTHYECKUX 33/1a4,;
pactceros OIIK-1.3 HA YPOBHE 3HAHUI:
2. O6paboTKa MacCHBOB - OCHOBBI MAaTeMaTHYECKOI0 aHAJIN3a, HeOOXOAUMEIE
OKOHOMUICCKUX NAHHBIX Ui (POPMYIMPOBAHUS 3aKOHOMEPHOCTEH, peleHus
B COOTBCTCTBHHU C
HoCTaBNCHHO 3a1aHcil, CTIEIMAIM3UPOBAHHBIX MATEMaTHIECKUX 3a7a4 U
AHAJIH3, OLEHKA, OLICHKH TOJIYUYEHHBIX PE3YJIbTATOB;
HHTCPIIPLETAITNA HA YPOBHE€ YMCHHUH:
HOJITyICHHBIX - IPUMEHATH anmapaT MaTeMaTUYCCKOro aHajIn3a JJIsd
Pe3yJIbTaTOB 1 (bopMyIHpOBaHKS 3aKOHOMEPHOCTEH, PEIICHUS
000CHOBaHHE BbIBOAOB
CHELHATU3UPOBAHHBIX MAaTEMAaTHUECKUX 3aa4 1
AJ02.5 OILICHKH MOJTYYEHHBIX PE3yIbTAaTOB;
PaspaGotka HA YPOBHE HABBIKOB:
TIpEIOXKEHUH 1S - HaBBIKU UCTIOJIb30BaHMs MATEMATUYECKOTO SI3bIKa U
JIokanbHON MaTeMaTHYECKON CUMBOJIMKH JUIs PEILEHUS
JIOKYMEHTALUH,
R CHEIHAIN3UPOBAHHBIX MAaTEMATHYECKUX 33134,
(yHKIHOHHpPOBaHHE OIIK-1.4 HAa YPOBHE 3HAHM:
CHCTEMBI yIIPaB/ICHHS - OCHOBHBIE MaT€MaTH4YE€CKUE METO/IbI PEIICHUS
9KOHOMHYECKOH HKOHOMMYECKHX 3a7a4, popMyIupoBaHus
OesomacocTn 3aKOHOMEPHOCTEH, MPOTrHO3a pa3BUTHs COOBITUH U UX
Tpynosbie neficTBus TIOCJIEICTBHI ¥ OLIEHKH TTOJTYYEHHBIX PE3YJILTATOB;
1. TlogroroBka HA YPOBHE YMEHMIA:
HCXOHHH;‘C?I:‘;:HX AT - IPUMECHSTH aIapaT MaTeMaTHYEeCKOro aHaan3a JJis
3K0H(I))MI/IlIeCKI/IX " peleHs SKOHOMUYECKHX 3a/1a4; aHAJTM3UPOBATh
COLHABHO- MOJTyYeHHbIE Pe3ysbTaThl U POPMYINPOBATH
SKOHOMHYECKUX aJIeKBaTHbIE BBHIBOJIbI OTHOCUTEIHHO JUHAMUKHU
TIOKa3aTerei, HSKOHOMUYECKHX MTOKa3aTeseH;
XapaKTCPH3YIONIHX HA YPOBHE HABBIKOB:
JACATCIBbHOCTD
oprammsanH - HABbIKH MCTIONB30BAHUA MATEMATHYECKOrO A3bIKA 1
2. Pacuer MaTeMaTUIeCKOM CUMBOJIMKH JUIS PEIICHUS YKOHOMH-
OKOHOMHYCCKUX U YECKHUX Sa,Z[aH;
COLHMATEHO- OIIK-1.5 HA YPOBHE 3HAHUIL:
HOKZ:;’:;:Q“;:E‘ZT{@@ - 3HaTh 0a30Bble HKOHOMHUYECKHE MPHUHLUMBI U
THITOBBIX METOMTHK C MIPAKTHKY WX IIPUMEHEHHS
y4ETOM AEHCTBYIOILIEH HAa YPOBHE YMEHUIA:
HOPMATHBHO-TIPABOBOK - UCIIOJIb30BaTh MaTeMaTUYECKUN S3bIK U MaTeMaTH-
Gassl YEeCKYI0 CHUMBOJIMKY TPU TOCTPOSHHH SKOHOMHUYEC-
KHUX ¥ OPraHu3allMOHHO-YTIPaBICHYECKUX MOJIETEeH;
HA YPOBHE HABBIKOB:
- cobupare W 00pabaThIBaTh SMIMPUYECKHUE H
HKCIIEPUMEHTAJIbHBIC JAHHBIC;
OIIK-1.6 HA yPOBHE 3HAHUI:

- 3HATb NPUHOUIIBI pacdy€Ta WU OLCHKKU OCHOBHBIX
OKOHOMHUYCCKHUX HOK%&TCHCﬁ;
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HA YPOBHE YMEHHUIi:

- MCIIOJIb30BAaTh MaTeMaTUYECKHUH S3bIK U MaTeMaTH-
YECKYI0 CHUMBOJIMKY IMpPU NOCTPOEHUM 3KOHOMHUYEC-
KHX U OpTaHU3alIOHHO-YIIPABJICHYECKUX MOJIeIeH];

HA YPOBHE HABBIKOB:
- cobuparb u o00pabaTbiBaTh SMIOHPUYECKHE H
OKCIIEpUMEHTANIbHBIE  JaHHBIE W (HOPMYIHPOBATH
BBIBO/IbI.

OIIK-2.1

HA YPOBHE 3HAHUIL:

- 3HaTb 3aKOHOMEPHOCTU U METOJbl YKOHOMHYECKOU
HayKd, 3aJaud M  Leau  [OpoecCHOHAIBbHOU
JESATEIbHOCTH;

HA YPOBHE YMEHUIi:

- MOHMMATh YKOHOMHYECKYIO crnenuduky mpodec-
CHOHAJIbHOW JICATEIbHOCTH M BEPHO MOIOMpaTh Marte-
MaTHYEeCKHE METOIbl PEHICHUS MPOodhecCHOHATBHBIX
3aj1ad;

HA YPOBHE HABBIKOB:
- HUCTOJNIBb30BaTh MAaTeMaTH4YeCKHE METOIbl U
3aKOHOMEPHOCTH  DKOHOMHYECKOW  HAyKWm  JUIS
MOJArOTOBKM ¥ OOOCHOBaHHMS  pEUICHUH B
podecCHOHANTBHON NIEITETLHOCTH;

2. O0beM IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI IPOrpaMMbl

O0neM IUCIUILINHBI
Tpynoemkocts aucuumuinael K.M.02.01.02 "Marematuueckuii aHanu3" cocTaBisieT 3 3.€.

(108 a.u.).
Komnuectso

AKaJICMHUYCCKUX

4acoB, BbIACJIICHHBIX HaAa  KOHTAKTHYIO pa60Ty C

npernojaBaresieM (TI0 BUJaM Y4eOHBIX 3aHATHN) M HA CAMOCTOSTEIIbHYIO Pa00Ty 00yJatOmuXCs:
ek — 16 a.4.;

IpaKTUYECKUE 3aHATUA — 32 a.4.;

caMocTosITeNIbHast pabota — 60 a.4.

MecTto mucuuniauabl B crpykrype OII BO

Hucrummaa «Marematuaeckuid  ananu3» (K.M.02.01.02) ortHocutcs k Monymo 2
"MaremaTrka u ctaTucThKa" U u3yyaercs Ha [ kypce — 2 cemecTp.

JucuunnnHa 6asupyercs Ha 3HAHUSX, MOJYYEHHBIX CTYJEHTaMU B MPOIIECCE OCBOCHUS
IIKOJIbHOM MPOTpaMMBI IO TIpeAMeTy «MaTteMaTuka» U JUCUUIUINHBL «JInHelHas anreOpay.
«Marematnyeckuil aHanu3» MUMEET JIOTUYECKYI0 U  COHEpKaTEeIIbHO-
METOAMYECKYIO B3aUMOCBSI3b C MOCIEAYOIMMH JUcHUIUInHaMu Moayis 2:

Jucrumimna

K.M.02.01.03 «Teopus BeposITHOCTEN», 3 ceMecTp;

K.M.02.01.04 «9x0OHOMHKO-MaTeMaTHYECKHE MOJIEIIN U METOIbI», 4 cemMecTp;
K.M.02.02.01 «Maremarnyeckasi CTATUCTHUKA», 5 CEMECTD;

K.M.02.02.03 «OxoHoMeTpukay», 6 ceMectp.

CDopMa HpOMC)KYTOQHOﬁ arTeCTallui B COOTBCTCTBUU C y‘Ie6HBIM IJIAaHOM: KOHTPOJIbHAad

paborta — 2 ceMecTp.
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3. ConepsxkaHue M CTPYKTYPa JUCHHUIINHBI

Tabmuma 1.
O0beM IMCHUIIMHBI (MOAYJIs), Yac. dopma
KonTakTHast pabora TeKyIlero
HanMeHoBaHue TeM 00yJarouuxcs KOHTPOJISA
Ne n/m
(pa3neJioB) Bcero ¢ npenojaasarejeM 1o CP | ycneBaemocrH,
BH/AaM Y4eOHBbIX 3aHATHIA MPOMEKYTOYHOMH
J | Jjgp | m3 | KCP aTTeCTAINH
Ounasa ¢hopma obyuenusn
MaremaTH4yecKMii aHaJIM3
Tema 1 DyHKINN OTHON EpEMEHHON 16 2 4 10 O, P3, KP
Tema 2 JuddepeHnmnaibHOE HCUUCTICHNE 22 4 8 10 O, P3, KP
Tema 3 HHrerpanbHOe UCUUCICHHE 22 4 8 10 O, P3, KP
Tema 4 Psiztbt 16 2 4 10 O, P3, KP
Tema s | DYHKUHH HECKOBKHX 16 2 4 10 0, P3, KP
MepeMEHHBIX
Tema 6 HuddepernnansHpie ypaBHEHUS. 16 2 4 10 O, P3, KP
Hroro no 2 cemectpy 108 16 32 60
KonTtpoabnas padora
Bcero: 108 16 32 60

Conep:xkanue TUCHUIIMHBI

Coneprkanue JeKIMOHHOT0 MaTepuaJia
Mamemamuueckuii anaius

Tema 1. ®yHKUIMH OJHON IEPEMEHHOM.

ITonsarue ¢ynkumunu. OcHOBHBIE CBOICTBAa (QYHKUMI M UX KiIaccupuKaius. DJIeMeHTapHbIe
¢byukuuu. IlpeoGpasoBanue rpadukoB. [lonstue uucnoBoil nocienoBarenbHocTU. [Ipenen
(GYHKIMM ¥ YUCIIOBOM MOCJE0BAaTeIbHOCTH. beckoHeuHO Majble M OECKOHEYHO OouibIue
BeNMYMHBL. OCHOBHBIE TEOPEMBI O MpejiesiaX. 3ameyaresibHble npeielbl. HempepbIBHOCTD (DyHKIIUM.

Tema 2. JludpdepenunanbHoe UCUHUCTEHUE.

[Tonssitue  mpowmsBogHOW — pyHKumMH. OcHOBHBIE TpaBuia  IudQepeHIpOBaHUS.
[TpousBognas cnoxHoil W oOpatHOW (yHkumid. [Ipom3BonHBIE HESBHOW M TMapaMeTpUUYECKU
3ajaHHOW (QyHKUuU. [loHATHE MPOM3BOAHBIX BhICIIUX MOpsakoB. Juddepennman QyHkmu.
[Tpumenenue nuddepeniuana B npuOIMKeHHBIX BbluncieHusx. [lonsarue o auddepenunanax
BbICIIMX TopsaKoB. OcHoBHBIE TeopeMbl nupdepeHnuansHoro wucuucienus. Ilpasuiio
Jlonutans. Bo3zpacranue u yobiBaHue QyHKIMHA. XapaKkTepHble TOUKH (PYHKIMA U XapaKTepHbIe
JUHUM UX TpaduKkoB (3KCTpeMyM (YHKIMH, HauOoJblllee U HaUMEHblIee 3HaYeHNs (QYHKIIMM Ha
OTpEe3Ke U MHTEpBAJIE, BHIMYKIOCTh (PYHKIIMU, TOUKH Mepernda, acCUMITOTHI rpaduka QpyHKIMN).
O6mas cxema ucciaeoBaHus GYHKUINN U TOCTPOEHHUS UX TPaPHUKOB.

Tema 3. InTerpanpsHoe MCUUCIICHUE.

[TonsTust mepBOOOpa3HONM M HEOMpenesleHHOro HHTerpaia. CBOWCTBa HEOIPENEIeHHOTO
UHTErpasia. MeTopl HUHTETpUPOBaHUs (METOJ] 3aMEHbI IEPEMEHHON, METOI UHTETPUPOBAHHUS 110
4yacTaM, MHTETPUPOBAHHME MPOCTEHIIMX pPALMOHAIBHBIX APOoOed, MHTErpUPOBAHHE HEKOTOPBIX
BUJIOB HppalMOHAILHOCTEH, HHTEIPUPOBAHME TpUTOHOMETpUUecKux ¢yHkuuil). [lonarue
olnpenencHHoro uarerpaina. CBoMCTBa ONpeaesIeHHOro HHTerpaia. OnpenencHHbI HHTErpall Kak
¢bynkuus  BepxHero npenena. @Dopmyna Herotona-JleitOnuna. MeTonsl  BBIUMCIEHUS
OTIpe/IEJICHHOTO MHTETpajia (3aMeHa epeMeHHON U MHTETPUPOBAHUE 10 YACTSIM B OIPEEIIEHHOM
uHTerpane). leomerpuueckue NPUWIOKEHHS ONpEAETeHHOro uHTerpana. HecoOcTBeHHBIE
WHTErPAJIbI.

Tema 4. Panpr.
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[lonatue uuncnoBoro psna. OcHOBHBIE CBoWcTBa pAnoB. HeoOXoaumblii  MpHU3HAK
CXOIUMOCTH psijia. [Ipu3Haku CXOMUMOCTH PSAOB C HEOTPULIATENIbHBIMH YieHaMU. AOCOIIOTHAS
U YCJOBHAas CXOAMMOCTb 3HAKONepeMeHHBIX psanoB. Ilpu3nak cxomumoctu JlelOnuma ams
3HaKodepeayromnierocs psaa. Crenenneie psabl. Teopema Abens. CBOICTBA CTENCHHBIX PSJIOB.
Pannyc cxoqumocTu creneHHoro psana. Paast Maxkiopena u Teinopa.

Tema 5. ®yHKIIMN HECKOJIBKUX MTEPEMEHHBIX.

[Tonstust (QyHKIIMUM HECKONBKUX MEpeMEHHbIX. lIpemen W HENpephIBHOCTh (PYHKIIUH.
UYacTHple TIpon3BOIHBIE U TONMHBIN nuddepenmman ¢yakiuu. [Ipons3BoaHas Mo HaMpaBICHHIO,
rpagueHT QyHKIUU. DKCTPEMyMbl PYHKIIMM MHOTUX MEPEMEHHBIX, HEOOXOAUMOE U TIOCTATOUHOE
YCIOBUE DOKCTpeMyMa. YCIOBHBIM »KcTpeMyM. Meron wmHoxutened Jlarpawxka. Ilonstue
nBoitHOro wuHTerpana. CBeeHUE [IBOMHOTO MHTErpajia K NOBTOpHOMY. [‘eomerpuueckas
MHTEpHpETANNs ABOMHOIO HHTErpaa.

Tema 6. luddepenumanbupie ypaBHEHHS.

OcHoBHble MoHATHS. OOlee U YacTHbIE pelIeHUs] OOBIKHOBEHHBIX AU QepeHInaTbHbIX
ypaBHeHuid. Jluddepenuunanpupie ypaBHeHUs mnepBoro mnopsaka. 3agada Komwm (ycioBue
CYLIECTBOBAHHUA U €IUHCTBEHHOCTH peueHus). Hemonueie nuddepeHnnanbHple ypaBHEHUS
nepsoro mnopsaka. uddepeHnnanbaple ypaBHEHHs MEPBOrO MOPsIKAa € paszJesioIMMUCs
nepeMeHHbIMH.  JluHelHble — nuddepeHIManbHbIE  ypaBHEHUS ~— NEPBOrO  MOpSJIKa.
JuddepeHumanbaple  ypaBHEHHsT BTOPOTO TMOPSAKA, JIONMYCKAalOIIUE TOHIKEHHE TMOpsIKa.
JudpdepenunanbHble ypaBHEHUS BTOPOTO MOPSAKA C MOCTOSHHBIMU KO3 PHUIIMEHTaMU.

3ajaHus NPaAKTHYECKUX 3aHATHI

Mamemamuueckuil ananus

Tema 1. @yHKIMHU 0OTHOI TTepeMeHHOI

3andarue 1
Heﬂbl aTb 3HAHUA HOJ'IO)KCHI/Iﬁ I/I3y‘~IaCM01"O Kypca nu HpI/IBI/ITB HAaBBIKHU HpI/IMeHeHI/IH MareMaTudecc-
KHX METOJIOB PEIICHUS 3aj1a4d, B TOM YHCIIE, B chepe MPoPeCCHOHATEHOMN AeITeTEHOCTH.

1. IloBTOpEeHME OompeneaeHNii OCHOBHBIX TTOHITHI TeMBI B (hOpMe KOHTPOIBHOTO OIpoca M IpoBepKa
CaMOCTOSATEIBHOMN pa0OTHI IO BHIMIOJIHEHUIO JIOMAIITHETO 33 JaHusl.
2. OmnpenenuTh 00IaCTH CYIIECTBOBAHUS M 00JACTH 3HAUYCHUH CIEMYFOINX (DyHKIIHIA:

a) ¥y =V3x- x7; 6) ¥ =log(x’ - 4); ) y =sin(Vx)
Vx

sinsoe

Haoom 1) y=V2+x-x ; p)y =log,log,x; e)y =

3. Iloctpouts rpaduk Gyakuun ¥ =ax +b, rue a,b €NR.

4. Iloctponts rpadukn GyHKIHMN:

a)y=—x"; 0)y=-2(x+3)"+1; B)y:i; r)y:il—2; n) y =log, (2x); €) y =sin2x;
X X — 2

Ha 0om

K) y==2(x+3)*; 3) y=-2x"+5x-2; H)y=—§2 K)y= N
X

; m) y =log, (—2x);
x—1 =

2
M) y =log,(3-2x)*; H) y =—3sin2x.

2
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5. Haiitu:
2) SISO eemn £ =——: 6) /() . comn S1——f =x"
1- x° ’ Ox+1[ ?
naoom f(x) ,ecm f(x+1) =x>-3x+2.
6. Hatitu:
. 3x+5. 3x+5 . 2xt—x-1 . 2x-=17 ) x*=2x
2) 1)(1«1)171 x-5  0) I 105 x=5" ®) 1)‘1311 (x=1° na ox 1) l*lgg x—-8° 2 1)61%;21)62—4x+4.
3ansarue 2

IIe.m;: JaTb 3HaHHA MOJIOKCHUH HU3y4acMoOro Kypca M NMpUBUTH HABBIKU IMPUMCHCHUA MaTCMaTHU4CC-
KHX MCETOHOB pCHICHHUS 3a/ia4, B TOM 4YUCJIC, B C(bepe HpO(I)eCCPIOHaJ'ILHOfI ACATCIBHOCTH.

1. TToBTOpEHUE OTpeneneHnii OCHOBHBIX MOHATUN TEMBI B OpME KOHTPOIBHOTO OIPOCa M MPOBEpKa
CaMOCTOATEIBHOM paOOTHI MO BHITIOTHEHUIO JOMAIITHETO 3a/1aHMUS.
2. Beraucauts npeaensl
2 2 2
a) lim ; 0) lim————; B) lim .
=02x? - x-1 =12x% - x- 1 wow Qx? - x -1

3. Haiitu npenensl:

3x*+2 .23 4x+sinx
a) lim————; 6) lim —————; B) lim
004X +x+1 9+ D' 437 @® x —cosx —x 1-x

2_ —
0l 1 0 i = 0 g M

o [x - 903y —2x* +x’

Ha oom

2 3_ x x x x+1
3) lim 5x°—x 15; 1) lim 2" -3 223 lim 4 :|-3 . ) lim
%o ¥ _16 962" 13 REVEeY m% 3 x —9

W) lim(Jx=3-x+2).

4. Haiitu npenensi:

. sindx
l&g{} R 0) li £0051—5; B) 11m3x®tg2x r) hm§ % ) hm%g

Ha oom
5
¢) 1imsm2x ) lim & LRI TINLLLLITS cALD SERETIND Aiid ¢
00 %0 10x 00 4x X x+5 0l +x

Tema 2. InddepeHnnaibHOE HCUUCTCHAE

3andrue 1
Ieab: nate 3HaHUS NOJOXKEHUM M3y4aeMOro Kypca M IMPUBUTH HaBBIKM INPUMEHEHHSI MaTeMaTHUeC-

KX METOJIOB PEIICHUS 3a/1a4, B TOM 4Hclie, B chepe npodeccrnoHanbHON AeITeIbHOCTH.
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1. TToBTOpEHUE ONpENeNeHU OCHOBHBIX MOHATUN TEMbI B (POPME KOHTPOJIBHOTO OMPOCa U MPOBEPKa
CaMOCTOSTEIBHOMN paOOThI IO BHIMOJIHEHUIO JIOMAIITHETO 33 [aHMsl.
2. Haiitu mponsBoaHbIe QYHKITHI:

.2 3x
a)y=5" In* x; 6)y:%; B)y=x3log2x; r)y:%; L[)y=3xln(l—x2);

Ha oom

e) y=3l+e* ++/5; )K)y:&tgf; 3) y=e'\1-e* +arcsine”.
VI+x

3. HaiiTi mpon3BoaHbIe QYHKIHIA U BEIYUCIUTD UX 3HAUCHUS TIPH X = Xo!

a)y=+1+In’x; x,=1; 6) y=In(x +/x* +12); xggdom y B) x=sin U= |, :g.

4. HamicaTh ypaBHEHHE KacaTeIbHON 1 HOPMaIi K TpaguKy pyHKIMH » =3x° B 3a/[aHHOM TOUKe
M(-2, 12).

3angarue 2
Henn: nath 3HaHUS MMOJIOKEHHUIA W3y4aeMOTrO Kypca M MPHUBHUTH HABBIKH MPUMEHEHHS MaTeMaTH4ieC-
KX METOJIOB PEIICHUS 3a/1a4, B TOM 4Kcie, B chepe npodecCHoHANTLHON AeATEIbHOCTH.

1. TloBTOpEHME ONpeaeeHni A OCHOBHBIX MTOHSATHH TeMbI B (JOpMe KOHTPOJIBHOTO OIIPOCca U MPOBEPKa
CaMOCTOSITEIBHON Pa0OTHI MO BHITOJIHEHHIO JOMAIIHET0 3aJaHusl.
2. HaiiT mepBy10 ¥ BTOPYIO MPOW3BOAHBIE (PYHKITHIA:

y =ln(tgx2) Haoom Yy =5"+.(x-1nx),
3. Haiitu mpousBomHble X', 0OpaTHBIX (PYHKITHIL:
y=x+cosxuaoom y =2 xt .
4. HaiiTi mpou3BOJHbBIE J'c OT HEABHBIX (PYHKLMI:
2x+ynaed x y y Im + In =0.

5. Haiitu npousBoaHble (QYHKUMH, 3aJaHHBIX TAPaMETPHUUECKU:

1
=2t+1, h t+1°
, Ha Oom
y=tr. _
t+1
6. Hatiti nuddepeHnpanst IepBoro mopsiaika GyHKIHA:
yrméeﬂm %Ca_—6; x = arcsin
12 x+6
7. Hatitn nquddepeHnuaibl BTOPOro mopsaka QyHKITHA:
y=4x" —Txnadom y =47

8. Haiitu npousBoaHbIE 1-TO MOpsaKa QYHKIIUH:

y=xehaoom y =5

3angarue 3
Henn: nath 3HaHUS MOJOKEHUA W3y4aeMOTrO Kypca W MPHUBHUTH HABBIKH MPUMEHEHHS MaTeMaTH4Iec-
KHX METOJIOB PEIICHU 3a/1a4, B TOM YHCIie, B cpepe mpodeccrnoHabHON JesITeThHOCTH.
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1. TToBTOpEHUE ONpENeNeHU OCHOBHBIX MOHATUN TEMbI B (POPME KOHTPOJIBHOTO OMPOCa U MPOBEPKa

CaMOCTOSITEIBHON Pa0OTHI MO BBITOJIHEHUIO JOMAIIHET0 3aJaHusl.
2. Haiitn muddepeniuansl BTOporo nopsiaka (QpyHKITHiA:
a)y=cos2xuadom @) x %3 >%3 ; B) = sin

3. Pemuts 3amaun:
a) COCTaBUTh ypaBHEHHUE KACATENBHOM M HOPMAJIU K KpUBOH y = 8/(4 +x7) B TOUKe X =2 U B TOUKE
repeceueHus ¢ ocbio Oy.

0) CocTaBuTh ypaBHEHHs KacaTeJbHBIX K KPUBOH y =x° +2x + 1, HEpHEHIMKYISPHBIX IPIMOM
Sy+x-4=0.
Ha dom
B) CocTaBUTh ypaBHEHHsI KacaTeJbHBIX K KpuBoW y = (2x-7)/(x - 3), mapasiebHbIX TPSMON
4x - y - 2 =0, nepneHIuKyISIPHBIX TpAMoi 2x + 2y - 5 = 0.

4. NccnenoBath PYHKIMH U IOCTPOUTH MX TpaduKu

x° 1 3Jx

=——;0) YV =Xx+— 0 =
a) y o ) . Ha oom B) Y 3r t1

n r)y=x2/3(1- 3x).

3augrue 4
Heanb: gate 3HaHMS MONOKEHUN M3Y4aeMOro Kypca U MPUBUTH HABBIKM NPUMEHEHUS MaTeMaTuyec-
KHX METOJIOB PEILICHUS 3a/1a4, B TOM 4YHClie, B cepe npodeccrnoHanbHOM AesITeILHOCTH.

1. IloBTOpEeHue onpeaeIeHuil OCHOBHBIX MOHSTUIH TeMBI B (popMe KOHTPOIBHOTO ONIpOca U MPOBEPKa
CaMOCTOSITEIBHOM PadOTHI 1O BBHITIOIHEHHIO JOMAIIHET0 3aJaHusl.

2. UccnenoBaTh (G)yHKIMH U TIOCTPOUTH UX IPApUKH:

2
a)y =2xe *'?; 6)y 2%—2x4; Ha 0om B)y =x° +2+/- x .

3. Petuts 3agaun:
a) Teno ABMXKETCS MPSIMOIMHENHO 110 3aKoHY (7). OnpeaenTuTh CKOPOCTh U YCKOPEHHE Tella B

YKa3aHHBI MOMEHT BPEMEHU f:
sO=£2-26-t, tt=2; naoom sit)=Q2t+1)/(t+3); t,=7.

0) Teno gaBKeTCS MIPAMOJIMHEHHO 10 3aKoHY §(f) = (4¢ + 3)/(t + 4), Tie s u3MepseTcs B MeTpax, a
t — B cekyHaax. HaliTu cKOpOoCTh U yCKOpEHUE Tela B MOMEHT £ = 0.

Ha Oom
B) Terno, OpOIIEHHOE BEPTUKAILHO BBEPX, IBUKETCS 0 3aKOHY h(f) = 9t - 2¢°.
Haiitn HauanbHy10 CKOPOCTH U yCKOpeHHe Tena (# = 0) 1 MaKCUMaJbHYIO BBICOTY MOIbeMa, pU
KOTOpPO# ckopocThb v(f) = 0.

4*, PemuTh 3a/1a4i ¢ 3KOHOMHUUECKHUM COJICPKAHUEM:

O0bem npoaykuuu u(ex.), IPOU3BEACHHbBIN OpUraIoi padbounx, MOXKET ObITh OIIMCAH
ypaBHEHUEM

u(t) = —%f + %tz +100£ev50 ( £), 1 9 Bt rne — pabGouee BpeMs, HaCHL.

Boluncnuths npou3BOAWUTENBHOCTh TPYZa, CKOPOCTh M TEMII €€ M3MEHEHMs uepe3 dac IMociie
Hayasa paboThI U 3a 4ac 10 € OKOHYAHHSL.

Ha Oom
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OObeM MPOU3BOACTBA 3MMHEH 00yBH u(€a.), BBITYCKaeMOW HEKOTOpol (HhUpMOM, MOXKET OBITh
OITMCaH ypaBHEHHEM

u(t)= %f —%tz +6te92100 ( t.), TAe — KaJCHAAPHBIA MeCsI] Toja.

BeryrcnuTh Mpou3BOAUTENBHOCTH TPY/a, CKOPOCTh U TEMII €€ U3MEHEHUs B Havaue roza (¢ = 0)
¥ B KOHIIe roja (1= 12).

Tema 3. UHTerpajabHoe HCYHCIEHUE

3ansarue 1
He.m;: JaTh 3HAHUA HOJ'IO)KCHI/Iﬁ I/ISY'-IaeMOI'O Kypca nu HpI/IBI/ITB HaABBIKHU HpI/IMeHeHI/ISI MaTeMaTHu4dcC-

KHX MCTOHOB pCHICHHUS 3a/ia4, B TOM 4YUCJIC, B C(bepe HpO(I)eCCPIOHaHLHOﬁ ACATCIBHOCTH.

1. [loBTOpeHue onpeaeaeHuil OCHOBHBIX MOHIATUH TeMBI B (popMe KOHTPOIBHOTO ONIPOca U MPOBEPKa
CaMOCTOSITEIbHOM PadOTHI 1O BBHIIOJIHEHHIO JOMAIIHET0 3aJaHusl.
2. Haiitu HeomnpeneneHHble HHTErpabl METOAOM HEMOCPEACTBEHHOIO MHTETPUPOBAaHUS

dx 3x% +1
. " . x géx
a) Jﬂ — ; 0) sz(xz +1)dx, Ha 0om B) fe 57dx |

3. Pemurs 3ama4n:

x—23/x7+1 cos2x 3
Pd ;0 de; Jx +1)> —-x+2
2 ix * ) 0s® x @kn” x waoom B a1 dx; T) éz—dx.

Jx x =1

4. Haiitn HCOIPCACICHHBIC MHTCTPAJIbl MCTOAOM 3aMCHbBI HepeMCHHOﬁ

2x n’ x \/;
a) fmdx; 0) JdeX; Ha 0om B) fﬁdx.

5. Pemmmth 3amaun:

2

a) dx . 0 ?x: dx, x=sint;
x*+6x+5 1-x°

Ha 0om
x 1
B) di‘ ) fz—;; T) ?dx— Jgt=1+e".
et x> +1

3angarue 2
Heanb: gate 3HaHMS MONOKEHUN M3y4aeMOro Kypca U MPUBUTH HABBIKM NPUMEHEHHUs MaTeMaTuyec-
KHX METOJIOB PEIICHU 3a/1a4, B TOM YHCIie, B cpepe mpodeccrnoHabHON JesITeThHOCTH.

1. TToBTOpEHUE OMpeeIcHN OCHOBHBIX MOHATUN TEMBbI B OPME KOHTPOIBHOTO OMPOCa U MPOBEPKa
CaMOCTOSATEIHLHON paOOTHI 1O BHITIOTHEHHUIO JOMAIITHETO 3/ TaHHUS.

2. HaiiTu HeonpeneaeHHbIe HHTETpabl METOZOM 3aMEHbI TIEPEMEHHOM:

xdx 2dx

a) 5 0) ; §+2x3 _ @dx
x2 +1 +3 HA 00OM B) x2 +9 dx’ r) 0S2x .
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3. HaliTi HeomnpeaeeHHbIE HHTETPaJIbl METOAOM WHTETPUPOBAHUS IO YACTSIM:
X
a) % dx; Sy g, 1-x
. > 6) @ dx, na dom B) w dx’ F) @nm dx.

4. HaiftTn HeonpeIeIeHHBIC MHTETPANIBI OT PAIlOHATLHBIX APOOCH:

x2dx dx
a)@z—; 6) . ;
x—=1)"(x+1) x—=D(x"=x+1)
Ha Oom dx X' —x
2 @xz—l)(x+2)’ r) @—6x+10 dx.

Ienb: nate 3HAHMS MOJNOKEHUH M3y4aeMOrO Kypca W IPUBUTh HABBIKM NPUMEHEHHUs MaTeMaTuyec-

Saugarue 3
KHX METOJIOB PEILCHUS 3a/1a4, B TOM 4YHCIie, B chepe npodeccrnoHaabHOM AeSITeIbHOCTH.

1. IloBTOpEeHue onpeaeIeHuil OCHOBHBIX MOHITUIH TeMbI B (popMe KOHTPOJIBHOTO ONIpOca U MPOBEPKa
CaMOCTOSITEIbHOM PabOTHI 110 BBHIIOJIHEHHIO JOMAIIHET0 3aJaHusl.
2. HaliTu HeonpeneneHHble HHTETPAIIbL:

2) @Kl-x) dv.  6) @Rndxdx; ) 4‘_1:“2;
X

In x clx
r) ql"l‘xz) dx, I[) %T)z dx, e) 4 1 .

3. BerunuciuTh OINpE€ACIICHHBIC NHTETPAJIBI:

2
‘Rlnx+1 ‘ 3

dx
a) dx; 0) @nx dx; B) 0—;
e X 1 L xvx? +5x+1
Ha 0om

1 V4
r) ﬁe_xdx ;1) @sinxcosx dx.
-1 -

4. Haiitu nnomaay Guryp, orpaHu4eHHbBIX CIIEAYIOIIMH KPUBBIMU:

y=-x"+3, y=0 maodom y=-x>+4x, y=2x.

3augrue 4
Henn: nath 3HaHUS MOJIOKSHHUI W3yd4aeMOro Kypca W MPHUBHUTh HABBIKH MPUMEHEHHUS MaTeMaTHUeC-
KHX METOJIOB PEILCHUS 3a/1a4, B TOM 4YHCIie, B chepe npodeccrnoHaabHOM AeSITeIbHOCTH.

1. IloBTOpEeHue onpeaeIeHuil OCHOBHBIX MOHSTUI TeMBI B (popMe KOHTPOIBHOTO ONIpOca U MPOBEPKa
CaMOCTOSITEIbHOM PabOTHI 110 BBHIIOJIHEHHIO JOMAIIHET0 3aJaHusl.
2. Haiiti momaan ¢puryp, orpaHuu4eHHbIX CISAYIOIIMH KPUBBIMU:

a)y =x’-2x, y =4x- x> maoom 6) y =x*, y=+/x.

B) 6) y=x"+3, xy=4, y=2, x=0 mnadon " y=3+2x—-x", y=x+1.
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) ) y=1/x, y=x,x=2 "aoon ©) g)y=r-led y=d-b p=(etf, pPextl 2 gyl phieb op=(eel), =l

3. Beraucinuth HeCOOCTBCHHBIC HHTETPAITBI

5
“.odx | dx
Y fieet 9 Joo

4. BBIUUCIUTD UHTETPaIbl (€CTH OHU CXOIATCS):

a) ;6)% 6)$dx

Ha oom
@ @ 3 1
dx 2 dx
2)@—; a)@Xabﬁ e)@:; 21c)
_0 2+4x+9 70 0 9—x2 0
Tema 4. Psaabl

3andarue 1
I.Ie.m;: JaTh 3HAHUA HOJ'IO)KCHI/Iﬁ I/ISY'-IaCMOFO Kypca nu HpI/IBI/ITB HAaBBIKN HpI/IMCHeHI/IH MareMatTudec-
KHX METOJIOB PEIICHUS 3a71a4, B TOM YHCIIE, B cepe MPoPeCCHOHATEHOMN ASITETEHOCTH.

1. IloBTOpEeHME OmpeneneHNii OCHOBHBIX MTOHATHI TeMBI B (hOpMe KOHTPOIHHOTO OIpoca M IPOoBepKa
CaMOCTOSITEIIbHON pa0OThI MO BHITIOHEHHUIO JIOMAIITHETO 33 [aHMsl.
2. Jloka3aTth HETOCPEICTBEHHO CXOMUMOCTD PSIIOB M HAUTH UX CYyMMBI

1 1 1 1 1 1
—t—+—+ --ygaoom —+—+—+
12 23 34 1- 7 710

3. Haiiti wactuunyto cymmy psiza Sn . B ciydae cxoguMocT psiia HailTh ero cymmy -

3 3 3 3 1 11 1
a) —+—+—+—+... Ha Odom 6)6—; 8) —&+ +...+ +
2 4 8 16 (n+2)(n+3) 19 2@ n€n+2)

n=l

4. C moMOMIbI0 TPU3HAKOB CPABHEHUS UCCIIEIOBATH CXOAMMOCTD PSIOB:

2n+7 \/n +7 +1 n(n+3)
a) 3 ;  Ha 0oM B) ; T) —
o 30 +11 Jn?

}’l + 1 n=1 n=1 n

5. UccaenopaTh CXOAMMOCTDH 3HAKOIIOCTOAHHOT'O YMCIIOBOTI'O psAga

PPN YR Y

< Tn+s5° V= oy, <~ 70"’
o 1" & o’ 1000”
Ha oom 2) %El_ng ; 0)2( +1),, e)Z:; YRS

3auarue 2
Heanb: gath 3HaHUS MOJOKEHUN M3y9aeMOro Kypca U MPUBUTH HABBIKM MPUMEHEHHUS MaTeMaThdec-

KHX METOJIOB PEILICHUS 3a/1a4, B TOM 4YHClie, B chepe npodeccruoHanbHOM NI TeIbHOCTH.

1. [ToBTOpEHME OMNpeeNeH i OCHOBHBIX MTOHATHI TeMBbI B (hopMe KOHTPOJIBHOTO OMpoca U MPOBEpKa
CaMOCTOSITEIbHON Pa0OTHI 110 BBIIOJIHEHHUIO JOMAIIHET0 3aJaHus.

2. I/ICCJ'IG,I[OBaTB CXOANMOCTD pPAAOB:



% I
DY )n13"+7

n=l1

3. UccrienoBath cXOMUMOCTh psijia (A0COIMIOTHYIO HIIH YCIOBHYO):

1y (1)’ ciri
B

n=1

4. HaiiTi 061acTh CXOAMMOCTH CTETICHHBIX PSIJIOB:

a) @% 5 ' o) &—1)"“"7,
n=1 n=1 n=1
n 2.2 3.3 4 4 "
Ha oom 2)&; e)5x+5x +5x +5x+...;0)éx—.
pm N 3! 4! 3'(n+1)

2!

5. Paznoxuth QyHKIMHU B psig MakiopeHa ¥ HATH painyc CXOMUMOCTH Psilia:

sinx- x

a) f(x)=(1+x)"-1; naoom 6) f(x)=

6. Pa3noXuTh B CTENIEHHOM PSIJI TIO CTETICHSIM X CIeAyIoNne QyHKINU:

a)y=e; 6)y=x’cosx; nadom 6) y=mn(5+2x); 2)y="2

7. IlpuMeHsis pa3noskeHue MOABIHTErPANbHON (DYHKIMU B PS MO CTENEHSIM X H €r0 OWICHHOE
WHTETPUPOBAHNE, HAUTH pa3iIOKeHUE B P (PyHKITHIA:

Q) de Ha oom 0) ) Y .

Tema S. @yHKIMH HECKOJIBLKHUX IePEMEHHBIX

3andrue 1
Hem;: AaTh 3HAHUA HOJ'IO)KCHI/Iﬁ I/13y‘laeMOF0 Kypca n HpI/IBI/ITL HABBIKH HpI/IMeHCHI/ISI MaTeMaTu4uccC-
KHAX METOJIOB PELICHU 3a/1a4, B TOM 4HcIe, B chepe npodeccHoHaNIbHON e TeTbHOCTH.

1. [loBTOpeHue omnpeneneHnii OCHOBHBIX MOHATHI TeMbI B (hopMe KOHTPOIBHOTO OIPOca U MpOBEpKa
CaMOCTOSITEIBHOM PadOTHI 110 BBITIOIHEHHIO JOMAIIHETO 3aJaHusI.

2. Haiitn yacTHbIE TIPOM3BOIHbBIE GYHKIMIA BYX MEPEMEHHBIX Z =X ) - COS” XV .

3. Haiit yacTHBIE TPOM3BOIHBIC (DYHKIIWH:

a)z=e"7(2x-1); 6)z=xe’ +x”; 6) z=In\/x+)";
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Y x . Y
Ha 0oM 2) zz%rctg—+1§ 0) z=xye"; e)y=arcsin ———.
X /x2+y2

4. Tlomarasi, uTo pou3BoIbHast GyHKIWMsA Jf auddepeHiEpyema, MpOBEPHUTH CICAYIONINE PABCHCTBA:

oz oz s oz oz »?
—-x—=0, z=f(x"+ P - xy—+y°> =0 =+
Y Ox oy 2=/ Y?) naoom x Ox W oy Y  z 3x ACQ

5. Haiiti mponsBoanbIe (DyHKITHI TI0 3aTaHHBIM HampaBiIeHUsIM [:

a) z=3x*-xy+y? [cocrapuser ¢ ockio Ox yron 60°.

6) z=x+y* | — GucceKTpHCa IEPBOro KOOPIAMHATHOIO YIIa.
Ha 0om

6) 7=5x*-3x-y-1BT0ouke M(2;1); I — npsimas MN, rae N(5,5).

6. Haiiti rpaguent GpyHKuuu z =f(x,y) 1 ero Moaynb i GyHKIMNA B yKa3aHHBIX Toukax M:
T |7

M(E;\/;)-
a) z=7-x*-y% M(2;2) naodom 6) z=xye"™"; M(0;-1); 6) z=sin(x+y?);
7. Haiiti Benuumny rpaguenta Gynkuun B Touke M (X, Vy,Z,) :
1
Sy, 2) ==y M(L2.D) 9oy f(x,y,2) =xyz, M(1,1,1),
x*+y*+z

3ansarue 2
Ieab: nate 3HaHUS NOJOXKEHUM M3y4aeMOro Kypca M IMPUBUTH HaBBIKM INPUMEHEHHSI MaTeMaTHUEC-

KHX METOJIOB PEIIeHUs 33134, B TOM JHucIe, B cepe MpoecCHOHATBHON NesTeNFHOCTH.

1. [loBTOpEeHue onpeaeIeHuil OCHOBHBIX MOHSTUI TeMBI B (popMe KOHTPOIBHOTO ONIpOca U MPOBEPKa
CaMOCTOSITEIbHOM PabOTHI 110 BBHIIOJIHEHHIO JOMAIIHET0 3aJaHusl.

2. UccrnenoBath (pyHKIIMH HA IKCTPEMYM:
a) z=x*+y*+xy-4x-5y; 6) z=xp(1-x-y);
Haoom 6) z=3x+6y-x-xp+y*;2) z=eY?(x*+y).

3. UccrnenoBath (pyHKIMH HA YCIOBHBIA SKCTPEMYM:
1 1 2, 2
a) z=—+— 10pu x+y=2; 6) z=x—y npu x +y =1
Xy
x—y—4

2

4%, HalTu TOYKH JIOKAIILHOTO OKCTpEMyMa (1)yHK]_[I/II/I 1 MMPOBCPUTH B HUX BBITTIOJIHCHUC NOCTATOYHOI'O

HA 0oM e)z:xy2 mpu x+2y=4;2) z= npu x2+y2:1.

YCIIOBHS SKCTpEMyMa:
2 2 2
U=2x"—xy+2xz—y+y +z
5. Beruucnute JBOMHbBIE UHTETPaIbl f f (x, y)dxdy no obnactu GG , 3a1aHHOI rpaHULIAMH
G

a) f(xay) =Xy, G: {y =0, y=x, x :l},
6) f(x,y) =x+y*, G: {y =x, y =x}
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naoom f(x,y)=x-y, G —tpeyromsuuk ¢ Bepmmnamu (1, 1), (4, 1), (4, 4).
6. Beruucnuth 1BOMHBIC MHTETPATIBI;

a) ®+ y*)dxdy, tne D orpaHudeHa NpAMBIMH V=X, y =2X, y =—x+4.
D

0) &'dxdy, rae D orpanudeHa rumnepOosioil xy =1, ockl0 adcmucc M MpsSMBIMH X =2, X =3.
D

Ha Oom

8) xdy, Tae D orpanuueHa JUHMAMU y=e*, y=e>*, x =2.
D

2) @; +\/;)dxdy, rie D orpanuueHa mapaGomamu y=x>, y=4x" unpamoil x = 2.
D

7. C 1OMOIIBI0 JBOMHOTO MHTErpaja HaiiTH MI0NIa/lb, OTPAHUYEHHYIO CJIETyIOIHMMU KPUBBIMU:
xy =1, x+y =25 paoom y> =2x+1,y" =-2x+1.

Tema 6. InddepeHnnajbHbIie ypAaBHEHHS

3angarue 1
Henb: nath 3HaHUS TMOJIOKEHUA W3y4aeMOTrO Kypca W MPHUBHUTH HABBIKH MPUMEHEHHS MaTeMaTH4IecC-
KHX METOJIOB PEIICHU 3a/1a4, B TOM YHCIie, B cpepe mpodeccrnoHabHOM JesITeThHOCTH.

1. [loBTOpEeHue omnpeneneHnii OCHOBHBIX MOHATHI TeMbI B (hopMe KOHTPOIBHOTO OIPOca U MpOBEpKa
CaMOCTOSITEIbHOM PadOTHI 110 BBHIIOJIHEHHIO JOMAIIHET0 3aJaHusl.

2. Pemmts 3amaun:

IMokazatk, uro GpyHKIMs y = 2tg(2x - 1) yaoBneTBopsieT ypaBHeHUI0 y"' = 2yy'.

Ha Oom

[Mokazats, uto ¢pynkmus y = (1 - x*/4)-cos x + (1 + x/4)-sin x yIOBIETBOPSIET YPABHEHUIO

yI+ y =x -sin x.
3. CoctaButh nuddepeHnnanbHble YpaBHEHUS CEMEHCTB KPUBBIX:

a) y=Ce'; 6) X’ +Cy*=2ypadom  ®y =g ; p GEx (G ).

4. Pettuth quddepeHiranbHbie ypaBHEHUS MIEPBOTO MOPSIIKA ¢ PA3ACISIOIUMHICS TIEPEMEHHBIMH

: 2xy° . ,
a)y =- 2y 6)y+X=0;HadoM 68) x>y - /xcos®y =0.
x“ -1 x
5. Haiitu pemenns quddepeHuaabHbIX YPaBHEHNH, YIOBIETBOPSIIOMNX YKa3aHHBIM HadyaJIbHBIM
YCIIOBHSM:

a) (1+x%)y’dy—(y* =Dx’dy=0, y()=-1; 6) (J +Vx)y@y=0, y(1)=1.

Ha OOM B) x2(2yy@1)=1, y(1)=0; 1) ydx+ctgxdy =0, y%%—l.

6. Haittu oOmwme pemenns quddepeHInaTb-HbIX YPaBHEHAN TIEPBOTO MOPSIKA!

. 1 , > :
Q) Y +E == 8) y'- 2xp =e" madom 6) ¥ +x’y=x.
X X

3angarue 2
Heanb: gate 3HaHMS MONOKEHUN M3Y4aeMOro Kypca W MPUBUTH HABBIKM NPUMEHEHUS MaTeMaTuyec-
KHX METOJIOB PEIIEHUs 3a/1a4, B TOM YHCIie, B cpepe mpodeccrnoHabHON JesITeTbHOCTH.
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1. IloBTOpEeHue onpeaeIeHuil OCHOBHBIX MOHITUI TeMbI B (popMe KOHTPOIBHOTO ONIpOca U MPOBEPKa
CaMOCTOSITEIbHOM PabOTHI 110 BBIIOJIHEHHIO JOMAIIHET0 3aJaHusl.

2. Pemnth ypaBHEHUS:
3
a) 4y@% =x—2; 0) 1—2xyy@ y3y9 Ha 0om 8) y@y =e™; 2) ()7 +x)y@1.
X Y
3. Peminte ypaBHEHHUS:

a) yé_ié 6) ny yﬁl? Ha 00OM 8) yyéy@+y9= 0, 2) )’yé ()’Q-
y X

4. Pemuth ypaBHEHUS:
a) y€2y@2)=0; 6) y8#2,@ ) =2¢";
1
e +1

Ha oom e)yey@6y=xe2x; 2)y0y=cosx; 0) y03y@2y=

5. Pemuth ypaBHEHUS:

y@3y€ x+cosxya dom y W @sin’

6. HaiiTu pemenus: ypaBHEeHHH, yOBIETBOPAIOLINE YKa3aHHBIM HAYaIbHBIM YCIOBHSM:

a) y@®y@2y=0, y(0)=0, y®)=-3; 6)y®y=dsinx; y(0)=0, y®)=—1;
Ha oom 6)y02y0y:xe_’“; v(0)=0, y@)zO.

4. MaTtepuaJjbl TeKylIero KOHTPOJIsA yCIeBAeMOCTH 00yYAIOIIUXCS U (DOHT OIEHOYHBIX
CPeACTB MPOMEKYTOYHOM aTTeCTAIMYU MO0 JUCIUIINHE

4.1. ®opMbl U METOAbI TEKYLLEro KOHTPOJIA yCNeBaeMoCTU U
NPOMEe)XXyTO4YHOM aTTecTauum.

4.1.1. B xome peanuzanum aucuumuinabl K.M.02.01.02 "Marematudecknii anaamu3"
HCMOJIB3YIOTCS CJIeAYIoIIe MeTObl TEKYIIero KOHTPOJIA YCIeBAeMOCTH 00yYAKOIMXCS:

- IpY [IPOBEIACHUHU 3aHATUMN JICKLIMOHHOTO TUIIA: OIIPOC.
- IpY IIPOBEICHNUH NPAKTHUYECKUX 3aHATUN: OIIPOC, MPOBEPKA BBINIOJHEHUS JOMAIIIHETO
3a/laHUsl, pELICHUE IIPAKTUYECKUX 3a1a4.

4.1.2. IIpoMe:kyTOUHAS aTTeCTALMA NPOBOAUTCSH B (pOpMe KOHTPOJIbHOI padoThl.

KontponpHast pabora mo aucuuruinHe «MaremMatuueckuil aHajau3» BBIMIOTHSETCS B
MUCBbMCHHOM BH/JIC 110 MHAUBUAYAJIbHBIM BapHaHTaM, IOCTPOCHHBIM 11O TUIIOBBIM 3a/IaHUSM.

YMeHus U HaBbIKM 00yYaromierocsi Ha KOHTPOJIBLHOM padoTe OLIEHUBAIOTCS KaK «OTIMYHOY,
«XOpOILIO», «YIOBIECTBOPUTEIHHO», «HEYIOBICTBOPUTEIHHO» C BO3MOXHOCTBIO TMOCIIEIYIOIIETO
koHBeptupoBanus B cuctemy ESTC u BPC.

HroroBass orneHka TO TUCIUIUIMHE SIBISETCS CyMMOW OasioB pPe3yJbTaTOB TEKYIIETO
KOHTPOJISI 1 IPOMEKYTOUHBIX aTTeCTalUi.

4.2. MaTtepuaJibl TEKyLIEro KOHTPOJISI yCIIeBAeMOCTH.

Bonpocsl 1151 onmpoca Ha JIeKIUSIX U PAKTHYECKUX 3aHATHSAX
Tabmuma 2.
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n/n

HaumeHoBaHMe TeMBbI
JAUCHUILIMHBI

Bonpocsl

Mamemamuueckuil ananusz

DyYHKIIUU OJTHOH
epeMeHHOMN

[onsatue GpyHKINN.

OcHoBHEIE cBOiicTBa (DYHKIINH U BX KIacCH(UKAIHS.
OneMeHTapHbIe QYHKIHH.

[IpeobpazoBanue rpauKoB.

IlonATHE YNCIOBON MOCIEAOBATEIBHOCTH.

[Ipenen GyHKIMH W YUCITIOBOM MOCIEA0BATEIIHFHOCTH.
BeckoneuHo manbie 1 0eCKOHEUHO OOJBIINE BETHYHHEL.
OcHOBHBIE TEOPEMBI O MpeAeTax.

3aMevarenbHbIC TTPEIEITBI.

0 HemnpeprsiBHOCT (QyHKITHH.

Juddepennuansaoe
WCUHUCIICHUE

[TonsiTHe POM3BOAHON (HYHKITHH.

OcHoBHbIe npaBuia auddepeHnrpoBaHus.

[IponsBomHas CIIOKHON U OOPaTHOM QPYHKITHIA.

ITpousBoaHBIC HESBHOW M MApaMETPUUYECKH 3aJaHHOU (QYHKIHH.
[ToHsTHE TPOU3BOMHBIX BBICIIUX MOPSIIKOB.

Huddepennman GpyHkInm.

ITonsitre o auddepeHnnanax BHICIIMX MOPSAIKOB.

OcHoBHbIE TeopeMbl AU dhepeHIaIbHOro UCUUCICHNUS.
ITpaBuno Jlonurans.

10 Bospactanue u yobiBaHnue QyHKINH.

11. XapaktepHble TOUYKH (GYHKIMA ¢ XapaKTepHbIC IJHWHAW HX
rpagukoB (OKcTpeMyM (YHKIIMHM, HAWOONbIIEE W HaUMEHBIICE
3HaueHHs QYHKIMH HA OTPe3Ke U MHTEpBaJIe, BHITYKIOCTh (PYHKLINH,
TOYKH Nepernda, acCuMITOTH Tpaduka GyHKINN)

12. O6mast cxema uccienoBanusl (DYHKIMH U ITIOCTPOSHNUS X TrpadrukoB

b R

I/IHTeraJ'IBHOC HCYHCIICHHUEC

1. TlousiTHs IepBOOOPA3HON U HEOTIPEAEICHHOTO HHTETPAIa.

2. CgoiicTBa HEOMPE/IEICHHOTO HHTETPaIa.

3. Merompl HHTETPUPOBaHKSE (METO/T 3aMEHbI IIEPEMEHHOMN, METOT
MHTETpUPOBAHUSI IO YacTsIM, UHTEIPUPOBAHUE MPOCTEHUIIINX PALHIO-
HaJIbHBIX IpO0ei, MHTErpUpOBaHNE HEKOTOPBIX BUIOB UPPALIMOHAIIb-
HOCTeH, MHTErpUPOBaHNE TPUTOHOMETPHUUECKHIX (DYHKITHI).
IloHsATHeE OIpeIeIeHHOTO HHTErpaa.

CBoiicTBa OIpeAeICHHOr0 HHTErpara.

OnpeneneHHbIi HHTErpal Kak (GYHKIHS BEPXHETO Mpeena.
®opmyna HeroTona-JleitOnuIa.

MeTopl BBIYHCIIEHNS ONPEETICHHOI0 HHTeTpasia (3aMeHa nepe-
MEHHOW M MHTETPUPOBAHUE 10 YACTSIM B OTPE/ICICHHOM HHTETpaje).
9. HecoGCTBEHHbBIE HHTETPAIBI.

10.TeomeTpuuecKre IPUIOKEHHUS OTIPENCIIEHHOTO HHTErpaa.

PN e

Pannr

1. TloHsATHE YKCIOBOrO psiza.
OCHOBHBIE CBOMCTBA PSIAOB.
HeoOxoauMpblIii MpU3HaK CXOAUMOCTH PSa.
[Tpu3HAKM CXOMUMOCTH PSIOB C HEOTPHUIIATEFHBIMU YJICHAMH.
AOGCOIIOTHAS U yCTIOBHASA CXOJUMOCTh 3HAKOMIEPEMEHHBIX PSAIOB.

Crenennsle psabl. Teopema AGens.
CBoOliCcTBa CTENEHHBIX PSIIOB.
Pagmyc cxomuMoCTH CTEMEHHOTO psijia.

2
3
4
5
6. TlpusHak cxomumocTu JleiOHMIA UTsE 3HAKOUEPETYIOIETOCS Psijia.
7
8
9.
10. Psier Maksiopena u Teitopa.
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[NonsTrs GyHKINN HECKOILKUX TIEPEMCHHBIX.
Ipexnen u HENMPEPBIBHOCTh (DYHKIINH.
YacTHble MPOU3BOAHBIC U MOMHBIH AuddepeHran QyHKInH.
[Tpou3BoaHAasK 1O HANPABICHHIO, TPATUCHT (PYHKIINH.
OKCTpeMyMbl (PYHKIIMM MHOTHUX TIEPEMEHHBIX, HEOOX0AUMOE U
DyHKIUU HECKOJIBKHUX PeMyMBI yHKL p ’ A
5 JIOCTATOYHOE YCIIOBUE IKCTPEMyMa.
MIEPEMEHHBIX .
6. VCIOBHEIN DKCTPEMYM.
7. Mertoxa mHOXuUTeNeH Jlarpamka.
8. TloHsTre IBOWHOIO MHTETpaIA.
9. Caenenue ABOWHOIrO HHTETPaa K MOBTOPHOMY.
10.TeoMeTpryecKas HHTEPIPETALINS IBOWHOTO HHTETPAJIA.

SNk W=

1. OcHOBHbIE TIOHSTHSL.

2. OOGiiee ¥ 9acTHbIE PEIICHHUS] OOBIKHOBEHHBIX
muddepeHnaTbHbIX ypaBHEHHH.

3. JMuddepenimanpbie ypaBHEHHS IEPBOTO MOPSIKA.

4. 3anaua Koru (ycioBre CyniecTBOBaHUS U €JMHCTBEHHOCTH
perieHus).

6 Huddepenmmanpabie 5. Henonubie auddepeHimanbHbie ypaBHEHHS IIEPBOTO MOPSIIKA.
YpaBHEHUS 6. MuddepeHimanbabie ypaBHCHUS TIEPBOTO TOPSIIKA C
pas3eNIONIMMUCS TEPEMEHHBIMU.

7. Jluneitnbie nuddepeHnnanbHbie ypaBHEHHUS IEPBOTO MOPSIKA.
8. JuddepeHnansHele YpaBHEHNS BTOPOTO MOPAIKA,
JIOITYCKAIOIINE TIOHMKEHUE TTOPSIIKA.

9. HubdepenipanpHbie ypaBHSHUS] BTOPOTO MOPSIKA C
MTOCTOSTHHBIMH Kod(prunmeHTamu.

4.3. OueHo4yHble CpeACTBA /sl IPOMEKYTOYHOM aTTecTALMHU.

4.3.1. IlepeyeHb KOMIETEHUHMH € YKa3aHMeM 3TanoB HUX (opMupoBaHUs B Npouecce
0CBOEHHsI 00pPa30BaTeIbHON MPOrpaMMbl

Kon 3rana
Kon HaumenoBanue OCBOCHISI HaunmMmeHoBaHMe 3Tana ocBOeHUA
KOMIIETCHIINU KOMIIeTEeHIINH KOMIIeTEeHIIM U
KOMIETeHINHU
CriocoOHOCTb ~ MPUMEHSTH CriocoOHOCTh MPUMEHSATh
MATEMATHUYECKUI  UHCTPY- MaTeMaTHUECKUI MHCTPYMEHTAPUI
OIK-1 ! PY1  OmK-1.1 pyMeHTap
MEHTapui  JUIsl  pelIeHus
YKOHOMHUYECKHX 3a1a4
Pemrats TUIIOBBIE MAaTEMATHYECKHE
OIIK-1.2
3amaun
Pemtates cnenuanmn3upoBaHHbIE
OIK-1.3 H P

MATCMAaTHYCCKUEC 3aJa4n

CriocoOHOCTb IPUMEHSTh
OIIK-1.4 [varemMaTH4eCKHE pacUYEThI IS
peleHus] YJKOHOMUYECKUX 337134

Hcnons30BaTh MaTEMaTHYECKUI
SI3BIK ¥ MATEMAaTHYECKYI0 CHMBO-

OIIK-1.5
TUKY [P IIOCTPOSHUU OpTaHM3a-
[HOHHO-YITPABJICHYCCKUX MOJIEIICH
O0pabaTeIBaTh SIMIIMPUYECKUAE U
OIIK-1.6 p P

DKCIICPUMCHTAJIBHBIC JaHHBIC
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BaTh
METOIbI
HayK1

OIIK-2

CrocoOHOCTE HCIIONIB30-
3aKOHOMEPHOCTH U

podeccnoHalbHBIX 3a1a4

IKOHOMHYECKOM
npu peleHny

CrniocobeH npuMeHsITh

OIIK-2.1 |[pPKOHOMMYECKOM HayKe

MAaTCMAaTUYCCKHUEC MCTOJbI B

4.3.2 Tloka3aTeiu U KPUTEPUU OLUCHUBAHMS KOMIIETEHUM HA PA3JIMYHBIX 3Tanax HX

(popmupoBanus
CpencrBa
JTan ocBoeHHS Ioxasaresn Kpurtepun (MeTombI)
KOMIIeTeHI[UH OLCHUBAHUSA OLCHUBAHMS
OLCHUBAHUS
OIlK-1.1. CaMocTOsTEeNbHO [IpaBuibHO pemieHbl TUIOBBIE Omnpoc,
CIIOCOOHOCTD AHAJIU3UPYCT U MaTeMaTHYCCKHUEC 3a1a4uHu. pelieHue
NPHUMCHSITH OLICHNUBACT 3aaay,
MaTeMaTUYECKUN HH(pOPMALIHAIO. KOHTpPOJIbHAs
HHCTPYMEHTapUi pabora
CaMocCTOsTENIbHO [IpaBuiabHO pemieHbl TUIOBBIE Omnpoc,
OIIK-1.2. pemats OLICHUBAET MaTeMaTUYECKUE 3aa4H. pelenue
TUIIOBBIE
MaTEeMaTU4I€CKHE HHOpMALIHIO, 3aiad,
(opmynupyer KOHTpPOJIbHAs
saflaqn BBIBOJIBI. pabora
Dopmyupyer [IponeMoHCTpUPOBAHBI
OTITK-1.3. pemars BBZELI?{JLG;I:B;Z _ HaBBIKU HCIIOIb30BAHMUS Ompoc,
T — P MaTeMaTH1ECKOIO A3BIKA H peleHue
MOJIyYCHHBIC MaTeMaTHUYECKON CMMBOJINKH 3aj1ad,
MaTeMaTHYECKHE
- PC3yJIbTaThl JUI peleHust KOHTPOJIbHAs
CHeIHMaTN3UPOBAHHBIX pabota
MaTeMaTUYECKUX 3a/1ad.
HporH()ngyeT HpOI[CMOHCTpI/IpOBaHBI
OIIK-1.4. pa3BuTHe COOBITUN U | HABBIKH HCITOJIb30BAHUS Onpoc
CITOCOOHOCTH HUX TOCIEOCTBUS. MaTeMAaTUICCKOro A3bIKa 1 ’
MIPUMEHSTH CDOpMy.]IpreT MaTeMaTUYECKOH CUMBOINKU pCIICHAC
MATEMATHIECKHE BBLIABIICHHBIC JUTSL pellieH sl SKOHOMUYECKUX sajad,
KOHTpPOJIbHAs
pacueThl LI pEMIEHU | 3aKOHOMEPHOCTH U 3aja4d. pabora
SKOHOMHUYECKHUX 3aJ1ay | MOJIyYEHHBIE
pe3yabTaThl
OIIK-1.5. 3naer 6a3oBbIC Co0paHbl SMIUPUYECKUE U
HCIIOJIb30BaTh 9KOHOMHUYCCKHE, WHCTPYMEHTAJIbHBIE JAaHHBIE,
MaTeMaTH4EeCKHUii A3pIK | PUHAHCOBBIC CIPYIIIUPOBAHBI Omnpoc,
1 MaTeMaTH4CCKYIO IPUHIMUIIBI, SMIIMPUYECKUE U peuieHue
CUMBOJIUKY IIpH NPUHIMNIIBI JKCIIEPUMEHTAJIbHBIC TaHHBIE, 3aj1ady,
MOCTPOCHUU OyXrajnTepeKoro IIpOaHaIu3UPOBaHbI KOHTpPOJIbHAs
OpraHU3aIMOHHO- y4e€Ta U NPaKTUKY UX | 5MIIUPUYECKHUE U pabota
YIIPABJICHYECKUX HPUMCHCHUA DKCIIEpUMEHTAIbHBIE JaHHBIE,
MOZENEN c(hOpMyIHPOBAHBI BBIBOIBI.

OIIK-1.6. 3HaeT MPHHLKITBI CoOpaHbl SMITUPUIECKUE U Omnpoc,
06pa6aTBIBaTB pacdyeTa u OLCHKHU MHCTPYMEHTAIbHBIE JaHHBIE, pPEIICHUC
OMITUPUYICCKUEC U OCHOBHBIX CTPYIIUPOBAHBI 3a1a4,
JKCIIEPUMEHTAJIbHBIE SKOHOMUYECKUX SMITUPUYECKHE KOHTpPOJIbHAs
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JMaHHbIC ToKa3aTesei u DKCIIEPUMEHTAJIbHBIE JAaHHEBIE,
KO QHLINEHTOB, [IpOaHaIu3UPOBAHBI
METOZIbI PUHAHCOBOIO | sMrmpryeckue u pa6ora
aHaJin3a SKCIEpPUMEHTAIbHEIE JaHHBIE,
c(OpMyIHPOBAHBI BBIBOIBI.
OIlK-2.1 OpHeHTpreTcﬂ B Onucanue CIIeOuaJIbHOCTHU
CIIOCOOEH NPUMEHATh | OCHOBHBIX 3a1a49aX PAaCKpBITO B MOJHOM 00BEME.
MATEMATUYCCKHUC CIICIIMAIbHOCTH. OCHOBHBIE CITOCOOBI OHpOC’
METOIBI dopmynupyer JOCTIDKEHUS PCIICHHC
YKOHOMHYECKOHU HAayKH | oCHOBHBIE CIIOCOOBI HpOCbeCCI/IOHaHI)HBIX 3aaa4 3anad,
JOCTIOKEHHS chopMyIHpPOBaHBI BEPHO KOHTPOJIbHAA
npodeccruoHaAIbHBIX pabora
3a;a4

4.3.3. TunoBble OLleHOYHbIE CPECTBA.
4.3.3.1. BapuanT 3a1aHus JUIs1 KOHTPOJIbHOM PadoThI

BapuaHTbl KOHTPOJIBHBIX padOT (GOpMHUPYIOTCS U3 THIOBBIX 3aJad MpOrpamMMmbl IO TeMaM
aucuumuHbl. KoHkpeTHOe KonmndecTBO 3a7ad (0T 6 10 8) ¥ TEMBbI IUCHUIUIMHBI, BKIIOYAEMBIE B
KOHTPOJIbHYIO, OIIPEIEIIAIOTCSA MPETIOAABATEIIEM.

2
.o xT-x-x+1
3anava 1. Beraucauts npenen pynkuun:  lim——s————.
-l x7-3x+2

3agaua 2. Beruuciauts ToueuHble 3HAYSHUSI IPOU3BOTHON I (PYHKITUM:

1

2
X

HaWTH fﬂ2) TS f(x) =3y - >

3anaua 3. HaiiTu HeonpeeeHHbIN UHTETpaI: J'x -arctg 2x dx .

i‘ 3n% +2n

3anaua 4. lccrnenoBarh CXOMUMOCTh YUCIOBOTO psija: ——.
‘o n+5n-5

3agaua 5. Uccnenosarh GyHKIME HA OKCTpEMyM: z =x"° (2- x- ) .
3apnaya 6. Haiftu obuiee pemenue audepeHnnanbHOro ypaBHEHs! EPBOTO MOpsAKa:

2xyy - y>+x =0,

4.3.3.2. IlepevyeHb BONPOCOB /Jisl OATOTOBKHM K KOHTPOJILHOM padore

ITonstne pynkuun. OCHOBHBIE CBOIMCTBA U KJIacCH(pUKALIUS.
[Ipenen pynkiuu. OCHOBHBIE TEOPEMBI O IIpEeiax.
HenpepbIBHOCTH (PYHKITHH.

[TonsiTHe Mpon3BOHON (HYHKITUU.

OcHoBHble npaBuia 1uddepeHpoBaHusl.

Huddepenunan pynkuuu.

OcHoBHBbIE TeopeMbl AU} (epeHInanbHOTO UCUUCIIEHUS.

[IpaBuno Jlonuras.

9. Bo3spacranue u yObIBaHUE (PYHKIIHA.

10. XapakTepHble TOUKH (PYHKIIMH ¥ XapaKTepPHbIC TUHUU UX TpadrKOB.
11. Obmas cxema uccienoBaHus GyHKUUN U TOCTPOEHUS UX TPaPHUKOB.
12. TlonsiTHs: IEpBOOOPA3HON U HEOTPEAEICHHOTO HHTErpaa.

PN R WD




13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.

24.
25.

26.

27.
28.
29.

30.
31.

32.
33.
34.
35.
36.
37.
38.
39.

40.
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CBolicTBa HEONIPEAEIEHHOIO UHTErpaa.

MeToapl UHTETPUPOBAHUS.

[TonsiTve onpeeeHHOro NHTETpaIa.

CBoiicTBa OIpeeNIEHHOT0 UHTErpaa.

OmnpeneneHHbIil HHTETpal Kak QyHKIHsS BepxHero npezaena. @opmyna HeroToHa-
JleitOHuma.

MeTobl BBIYMCIIEHUS ONPEAEICHHOTO HHTErpaa.

I'eomeTpryeckre MpUIOKEHHSI ONIPEIETICHHOTO UHTErpasa.

HecoOcTBeHHbIE HHTETPATBI.

[TonsiTue uncnoBoro psiga. OCHOBHBIE CBOMCTBA PSI/IOB.

[TonsiTue cxomumoctu psga. HeoOxomumblil mpu3HaK CXOAMMOCTH PAJIA.

[Ipu3Haku cpaBHEHUS JJIs1 UCCIIEIOBAHUS CXOJMMOCTHU PSIOB C MOJOKUTEIbHBIMU
YJICHAMH.

JlocTaTouHbIE MPU3HAKY CXOAUMOCTH PSAJIOB C HEOTPULATEIbHBIMU YWICHAMHU.
AOcCou0THAS ¥ YCTIOBHASI CXOIMMOCTh 3HAKOMIEPEMEHHBIX psiIoB. [IpU3HaK cXOAMMOCTH
JleiibHMIA 171 3HAKOYEPETYIOIIIETOCS Psa.

Crenennbie paasl U ux cBoiicTBa. Teopema AGens. Paguyc cXomuMoCTH CTEIEHHOTO
psna.

Paner Teinopa 1 MaxknopeHa.

[TonsiTre GyHKIIMN HECKONBKUX MEPEMEHHBIX, TIPEENl U HEMPEPHIBHOCTH (DYHKIIUU.
YacTHble MPOU3BOHBIC TIEPBOT0 MOPsAKA U MOMHBINA quddepennran GyHKIuu
HECKOJIbKUX MEePEMEHHBIX.

[IpousBoaHas MO HAMPABICHUIO, TPAAUEHT (DYHKITHH.

DKCTpeMyMbl (YHKITUH MHOTHX TIEPEMEHHBIX, HEOOXOIMMOE 1 JJOCTATOYHOE yCIOBHE
JKCTpEMyMa.

YCi10BHBIN SKCTpeMyM (QYHKIIMH JBYX MIEPEMEHHBIX. MeTon MHOkuTeNel Jlarpanxka.
JIBoitHbIe nHTETpabl. CBEIEHNE KPaTHOTO HHTETpaia K TOBTOPHOMY.

['eomeTpuyeckast UHTEpIIpeTalus JBOMHOTO UHTETpaa.

OO6bikHOBeHHbBIE AU depeHnnanbable ypaBHeHUsl. OCHOBHBIE MOHSATHS.
JuddepeHnmanbapie ypaBHEHHS IEPBOTO MOPSAKA C Pa3ICISIONIMMUCS TIEPEMEHHBIMHU.
Jluneitapie nuddepeHmanbabe ypaBHEHHS IEPBOTO MOPSIIKA.

JuddepenunanbHble ypaBHEHUS! BTOPOTO MOPSAKA, JOIMYCKAOLIUe TOHMKEHNE MOPSIKA.
O0m1ee penieHre 0JJHOPOIHOTO JIMHEHHOTO Mu(epeHINaTbHOTO YPaBHEHHSI BTOPOTO
MOPSIKA C MOCTOSHHBIMU KO3(PPHUITHEHTAMHU.

YacTHOE perieHne HeoJHOPOHOTO JTHHEHHOTO MU PepeHITMaTBEHOTO ypaBHEHHUSI BTOPOTO
MOPSTIKA C MOCTOSHHBIMHA KO3(PPUITHCHTAMH.

4.4, IIkaJjia oueHUBaAHMA.

YenemHocTs  yCBOGHHs  JUCLUIUIMHBL - «MaTreMarnyeckuil aHalius3y»  XapaKTepU3yeTcs
KOJIMYECTBEHHO-KAaYECTBEHHON OLIEHKOM C(OPMHPOBAHHOCTH KOMIIETEHIMH, BKJIOUYArOIEH
COBOKYIIHOCTb KPHUTEpHUEB MX OCBOCHUA. KadecTBEHHas OLIEHKA BBIPAXKACTCS PEUTHHIOBBIM
IIOKa3aTeJIeM CTEICHW YCBOCHHMS IPOrpaMMbl IHCLUIUIMHBI, KOJIMYECTBEHHAsT — OTMETKOW B
nsatrbauibHOM mikajie win mkane ECTS (Tabmuna 3):

Tabmuua 3.

KauecTBO ycBOEeHUs OrMmeTka B
NMPOrpamMMbl 5-6amnbHoii mkane / ECTS

91 -100 «OTIIAYHOY / «5 - A»
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81-90 COTIUYHOY / «5 - B»
72 - 80 «xopomioy /«4 - C»
66 - 71 «xopor1o» /«4 - Dy
51-65 «YIOBIETBOPUTEITBHO» / «3 - E»
1o 50 «HEY/IOBIICTBOPUTEIBHOY /«2 - F»

OneHKka TEKyLIEro KOHTPOJII B TEUEHHE CEMecTpa (3a yKa3aHHBIM Mepuoj) MO CUCTEME
«aTTeCTOBaH - He arTecToBan», «P»/«NP» ocymectBnsercs mo Tabmure 4.

Tabnuna 4.
Pe3yabTaT TEKylero OTMeTKa B cHCTEMe
KOHTPOJIsI «32YTEHO - HE 32YTEHO»
11-20 «aTTecToBam» /«P»
10 10 «He arTecToBan» /«NP»

NuTtepnperanus onenoxk ECTS:

1. Tpaouuuonnas banrivuas

A (Excellent) — Beiaroruecst 3HaHUS C BO3MOXHBIMU HE3HAUYUTEIBHBIMU MOTPEUTHOCTAMU;
B (Very Good) — 3HaHWUs BBIIIIE CPETHETO YPOBHS, C HEKOTOPBIMHU OITHOKAMH;
C (Good) — nmpaBuJIbHO BBIMOJIHEHHAs pab0Ta ¢ HECKOTBKUMHU 3aMETHBIMH OIIMOKaMU;

D (Satisfactory) — pabota, BeIIIOIHEHHAs! YAOBICTBOPUTEIHHO, C 3aMETHBIMU HEJOCTATKaAMHU;
E (Sufficient) — 3HaHus, y1OBIETBOPSAIOLIE MUHUMAIBHBIM KPUTEPUSIM;

F (Fail) — e ocBoeH MuHUMAaNBHBIN (0a30BbIi) 00BEM AUCIHUIUIUHBI (MOYJIS).

2. bunapnas

P (Passed) — ocBoeH HEOOXOAUMBIN 00BEM TUCIUTUTMHBI (MOIYJIS);
NP (Not passed) — He 0cBOeH MUHUMAIBHBIH (0a30BbIi) 00bEM JUCIMILTUHBI (MOITYJIS).

4.5. Meroanueckue MaTepuaJibl, ONpelesiiONIie NPOUeAYPbl OLEeHUBAHUS 3HAHMIA,

YMEHUIi, HABBIKOB U (WJIM) ONbITA AeATEIbHOCTH, XapaKTePU3yWIIHUX 3Tanbl (popMupoBa-
HUA KOMIIeTeHIUIA

Bce ucnonszyemble BUIBI KOHTPOJIBHO-OLIEHOYHBIX cpeacTB (Tabmuma 5) mo aucuuruivHe
«Marematudeckuii aHanu3» (GOPMHUPYIOT UTOTOBYIO OTMETKY B HATHOAJUIBHOM IIKaje C y4eTOM
KauecTBa YCBOEHUS MPOTPaMMbl JAUCHUILTUHBI (CHOPMUPOBAHHOCTH KOMIIETEHIIHH):

Tabmuua 5.
HaumenoBanue IIpencraBienue
KOHTPOJIbHO- Kparkas xapakrepucTuka KOHTPOJILHO- Ixana
OLICHOYHOT0 KOHTPOJIbHO-0LIeHOYHOTI'0 CPeCTBA OLIEHOYHOT 0 OLIEHKH
cpeacTsa cpeicTBa
ITocemaemocTs CpencTBo NMpoBEPKU MOTUBUPOBAHHOCTH XKypnan yuera 10 10
3aHATUH CTYJICHTOB B IIOCELLICHUH 3aHATHUI MOCELICHUS] 3aHATHH
Onpoc u pemmeHue CpenctBo mpoBepku 3HaHuUil, HeoOxomu- | Bompock! u 3ananus
saas MBIX JUIS PEIICHHUS 33124 OINpeIeIIcH- JUist pabOTHI B no 10
HOTO THIIA [0 TEME, U YMEHUs UX PelIaTh ayMTOPUH U JIOMa
CpencTBo mpoBepKy 3HAHHIA, HEOOXOIH- Bapuant
KonTponbuas pabora MBIX ULl peLIEHHS 33124 OIPEIECIICHHOTO KOHTPOJIBHOTO 1o 80
THUIA 0 JUCIUILTHHE, U YMEHUH UX peliaTh 3aaHus
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OrnenuBanre O0OydyaroONUMXCS B TPOIECCE IMOATAMHOTO OCBOCHUS HMMH KOMIICTEHITHH,
bopMHpPYEMBIX TUCHUIUIMHON «MaTreMaTH4ecKuil aHajau3», OCYIIECTBIATHCS CIEAYIOINM
oOpa3zom.

1. Ouenka paboOThl CTyJEHTa B TeUeHHE ceMecTpa (TEeKyIIMH KOHTPOJIb 32 yKa3aHHBIN
NEpUOJ] B CHUCTEME «aTTECTOBAaH - HE aTTeCTOBaH») CKJIAJBIBACTCS U3 PE3yJIbTaTOB KOHTPOJISL
nocenieHus 3auaTui (D) U pe3ylbTaToB OMPOCOB MO 3HAHWUIO MATEPUAJIOB JICKIIUHA U PEIICHUS
MPAaKTUYECKUX 33/1a4 CEMMHAPCKUX 3aHATHH (D>) - Tabnuua 4.

[TepBslit mOKa3aTenb (MOCEIIAeMOCTh 3aHATHI) OLIEHUBAETCs O hopMyIe:

19 +0,59, + 0@, P
n 2

D, =

rie 7, - KOJIMYECTBO MOCEIEHUN 3aHATHH;
n, - KOJIMYECTBO OMO3/IaHUI Ha 3aHATHS;
11, - KOJINYECTBO MPOITYHIICHHBIX 3aHATHH;
n=n,+ n,+ n, - 00IIEE KOJUUECTBO 3AHATHH.
Bropoii mokasatenp (OleHKa TEOPETHYSCKUX 3HAHUHM M MPAKTUYCCKUX YMCHHH M HABBIKOB)

paccuntsiBaercs o dopmyne: D, = K-10%, rae K — k03 UIMEHT niepeBoJa CpeaHel OleHKN
paboThI CTy/ICHTA 33 OLCHUBAEMBIii TIEPUO B PA3MEPHOCTD IIKAITBI OL[CHKH:

D2

149 +o,905_+...+00200
- ; ,

rle H, - KOJIMYECTBO OLICHOK "5";

N, - KOJIMYECTBO OLEHOK "5-";

1, - KOJIMYECTBO OLEHOK "2";

n=ns+ ns_+...+ n, - o0IIEE KOIUIECTBO OLICHOK.

OueHka 5 5- 4+ 4 4- 3+ 3 3- 2+ 2
Koy dumuenr 1 0,9 0,8 0,7 0,6 0,5 0,4 0,3 0,1 0

2. Ilpu npoBepke KOHTPOJIBLHON pabOTHI OIIEHKA CTYJICHTa (OPMUPYETCs KaK MHTErpasibHAs
3a PAaBUJILHO U TEOPETUYECKHU API'YMEHTHUPOBAHO PELICHHBIC 3a1auu.

[TpaBUIIBHO M apryMEHTHPOBAHO PEIICHHAS 3aJladya MoMeYaeTcsi 3HakoM "+" M OlleHMBaeTCs
B | Oay; 3HakoMm "+" momeuaeTcst 3ajada, peuieHue Kotopoil umeer pacuetHsie (0,75 Gamia),
pacyeTHbie U TeopeTHueckue mnorpentHocTH (0,5 6ayia), He BIUSIONIME CEPhE3HO HA PE3YIILTAT;

m
3HaKkoM "

" (0,25 Gamnma) — 3amada, y KOTOPOM B PEIICHUH OTCYTCTBYET TEOpETHYECKast
apryMeHTalus, WIM JaH OTBET, a pEIICHWE HE TMPEACTABICHO, WM B HEMPaBUILHOM
(He3aBepILIEHHOM) PEIIEHUU UMEIOTCS pasyMHbIE IEHCTBUS, U, HaKOHeL, 3HakoM "=" (0 GamoB)
— HepelIeHHas 3aaya.

Jlomst mpaBUIIBHO pEIIEHHBIX 3a/1a4 B KOHTPOJIBbHOI (D) paccunThiBaeTcs 0 hopmyIie:
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D _ IQI + 0'75 02(0,75) + O) 5 02(0,5) + 0.25 03
n
rae 7, - YMCJIO 3a]a4, IOMEYEHHBIX 3HaKoM "+";

60,

— nyn,
Ny = My 75T Ny 5) - TUCTIO 3a1a4, TOMEYCHHBIX 3HAKOM "+
1, - YUCIIO 3a7ia4, IOMEYEHHBIX 3HaKoM " I';

n - o0IIee YucIo 3a/1a4 B KOHTPOJIBHOM.

3. UToroBast oTMeTKa B 5-0a/UTBHOM TIKaJie TPOMEKYTOYHOTO KOHTPOJIS ONIPENEISIETCS 110
Tabmune 3 ¢ yuyeToM KauecTBa OCBOEHUS AMCLUMUIUIMHBI KaK CyMMa OLEHKU paboThl CTYAEHTA B
TEUEHHE ceMecTpa (TEKyIero KOHTPOJs) M OLEHKH 3a KOHTPOJbHYIO pabdoty. IIpu mepecnade
KOHTPOJILHOW OIIeHKa pabOThI CTYAIEHTAa B TEUCHHE CEMECTpPa HE YUUTHIBACTCS.

Ha konmponwvnoit padome 3anpeuwjaemcsa NnOAb306AMbCA MOOUNbHBIMU CPEOCHEAMU
ceazu, coocmeennvimu I1K, Humepnuemom, yueoOnukamu, KOHCReKmamu J1eKyuil u padouumu
mempaoamu cemunapckux szauamuil. Ilpu napywenuu oannvix mpebosanuit oodyuaemolii
yoanaemcesa u3 ayoumopuu ¢ 6blcmagnieHuem OUeHKU «Heyo061emeopumenbHoy.

5. Metoauveckue ykazaHus AJsi 00y4al0IIUXCH M0 OCBOCHUIO M CUMILINHBI

Ienbp METOAMYECKUX PEKOMEHIAIMK - 00ECICUUTh CTYACHTY ONTUMAIIBHYH) OpPTaHU3aI[HIo
nporecca U3ydeHUsl AUCHUILTUHBI, a TaKKe BBIOJHEHUS Pa3IHYHBIX (OPM CaMOCTOSITEIBHOM
paboThL.

CrynmeHTaM HEOOXOAMMO O3HAKOMHTBHCS: C  COJEp)KaHWEeM palodeil  Mmporpammbl
IMCUUIUIMHBI, C LEISAMH M 3aJauaMH JUCHIUIUIMHBI, €€ CBA3SMU C JPYTUMHU JTUCIHMIUTHHAMUA
00pa3oBaTeIbHOM TMPOTPaMMBI, METOJMYECKUMH pa3pabOoTKaMu 10 JaHHOW JHCLHUIUINHE,
UMCIOIIMMCS Ha 00pa3oBaTeIbHOM MoOpTaie W caiTe Kadeapbl, ¢ TpadUKOM KOHCYJIbTAIIUH
npenoaBatesei kageapsl.

N3yueHrne MUCHUIUIMHBI TPeOyeT CHCTEMATHYEeCKOTO W MOCIEIOBATEIILHOTO HAKOIUICHUS
3HAHWH, CIIENOBATENFHO, MPOMYCKHA OTIEIBHBIX TEM HE TO3BOJIIOT TIIyOOKO OCBOUTH MPEIAMET.
VIMEHHO TMO3TOMY KOHTPOJIb HaJ CHUCTEMATHYEeCKOW pabOTOM CTYJECHTOB BCErZla HAXOIWUTCS B
[EHTpEe BHUMaHUS Kaeaps.

Obyuenue no oucyuniune «Mamemamuueckuii anaiuzy npeononazaem uzyieHue Kypca Ha
AyOUMOPHLIX 3aHAMUAX (eKyuu U NPAKMUYecKue 3ausimus) U CaAMOCMOSMENbHOU pabombl
CMYOeHmos.

C nenpio obecrieyeHHsl yCHEIHOro OOy4eHUs! CTYJIEHT JOJDKEH B OOS3aTEIbHOM IMOPSIKE
TOTOBUTHCS K JIeKYUsiM, TIOCKOIIBKY OHH SIBIISIIOTCS BayKHEHIEH (opMoil opraHu3anuu y4eOHOro
nporiecca: 3HaKOMSIT C HOBBIM YY€OHBIM MaTepHAIIOM; Pa3bsCHSIIOT YUeOHBIE 3JIEMEHTHI, TPYIHBIE
ISl IOHUMAaHUS; CUCTEMaTU3UPYIOT YUeOHBI MaTepHait, OpUCHTHPYIOT B y4eOHOM Ipo1iecce.

Ilpakmuueckue 3anamus IUCHUAIUIMHBL «MareMaTHdecKuil aHaIM3» MPEANoIaraloT HX
NPOBEACHUE B Pa3lUYHBIX (OPMaxX C IIETbI0 BBISABICHHUS IONYyYCHHBIX 3HAHWH, YMEHHH H
KOMIIETEHIIMM C MPOBEACHUEM KOHTPOJIBHBIX MEPOIIPUATU.

Camocmosmenvnas paboma CTYIEHTOB MO AucLUIUIMHE «MaTreMaTudecKuil aHanu3»
criocoOcTByeT Oosiee  TIIyOOKOMY YCBOCHHMIO H3y4aeMOro Kypca, (OpPMHpPYET HaBBIKU
UCTIONB30BAaHMS M3Y4aeMOT0 MaTeMaTH4eCKOro ammapara ¥ OPHEHTHPYET CTY/ICHTa Ha YMEHHE
MPUMCHSATDH NTOJYUYCHHBIC 3HAHUA HA IMPAKTHUKC.

[oaroroBka K JEKIMHU 3aKITIOYACTCS B CIEAYIOLIEM:

BHHUMATEJIbHO NMPOYUTANTE MaTepual NpeabIAyIIeH JeKIUY;

y3HaiTe TeMy IpeAcTosAIIel JeKIMU (110 TEMaTHUYeCKOMY IJIaHy, 10 MHPOPMAIMH JIEKTOpa);
03HaKOMBTECH C YUEOHBIM MaTepHAJIOM 110 YYEOHUKY U YYEOHBIM OCOOUSM;

MOCTapalTECh YACHUTh MECTO U3y4aeMON TEMbI B CBOEH MO eCcCHOHAIbHON MOJTOTOBKE;
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3alMUIIHUTC BO3MOKHBIC BOIIPOCHI, KOTOPBIC BbI 3a1aIUTEC JICKTOPY HaA JICKIIUH.

[lonroroBka K MPakKTUYECKUM 3aHATUSIM:

BHUMATEJIBHO IPOYMTANTE MaTepuall JIEKLUUH, OTHOCALIMXCS K JaHHOMY IPaKTUYECKOMY
3aHSATHIO; 03HAKOMBTECH C YU€OHBIM MAaTEpUAIIOM I10 YUeOHUKY U YU€OHBIM ITOCOOHSIM;

BBINHIINTE OCHOBHBIE TIOHATHSI U TEOPEMBI;

CaMOCTOSITENIFHO pEIIUTE MPUMEPHI, pa300paHHbIE B JIEKIUAX, U 3a]laul, PEKOMEHI0OBAHHbBIE
JUIL CAMOCTOSITENIEHOTO U3YYEHUS;

YSICHUTE, Kakie y4eOHbIE 3JIEMEHThI OCTAJIUCH JJISl BaC HESICHBIMH M TIOCTapalTECh MOTYUHUTh
Ha HUX OTBET 3apaHee (70 3aHATHs) BO BpeMs TeKYIIMX KOHCYIIbTAIUN MperoiaBaTesisl.

['oToBUTBCS MOXHO HMHAMBHIYaJIbHO, MapaMyd WM B COCTaBe MaJlOl TpYIIIbI, MOCIEIHHE
ABJSTIOTCS 3(h(PeKTUBHBIMU (popMaMu paboThl. Pabouas mporpamMma JUCHUILIMHBEL B YacTH LENEH,
MEPEYHI0 3HAaHWM, yMEHWI, TEepMHUHOB U Y4EOHBIX BOINPOCOB MOXET OBbITh HCIOJIb30BaHA B
KauecTBE OPUEHTUPA B OpPraHU3alMu O0yYeHHUSI.

HoaroroBka K KOHTPOJIBHOW paboTe.

K xoHTponbHON paboTe HEOOXOAMMO TOTOBUTCS — LIEJIEHANPABIEHHO, pPETYJSIpHO,
CUCTEMaTHYeCKH M C TepBbIX JHEH oOydeHHs] MO JaHHOW auciuruiuHe. [IombITKM OCBOUTH
JUCLMIUIMHY B MEPHUOJ CECCHM, KaK MPaBUJIO, NOKA3bIBAIOT HE CIMIIKOM YJIOBIETBOPUTEIIBHBIE
PE3YNBTATHIL.

B camoMm Hawane y4eGHOro Kypca CTYJAEHTY HEOOXOIMMO TO3HAKOMHUTBHCS CO CIETYIOIIeH
y4e0HO-METOJMUECKON JOKyMEHTAIUeN: MPOrpaMMOi IUCIUILTNHBI; IEpEeUHeM 3HAHUN U YMEHHIH,
KOTOPBIMH CTYIEHT JOJDKEH BJIAJETh; TEMATUUYECKUMHU IUIAHAMM JIEKLUM, NPaKTUYECKUX U
71a00paTOPHBIX 3aHATHUI; KOHTPOJIBHBIMH MEPOIPUATUSIMH; YIEOHUKOM, YU€OHBIMU TOCOOUSMH TIO
JUCLUIUIMHE, TEPEYHEM BONPOCOB M 3a4ad Ul CaMOIIOAIOTOBKH, a TaKKe JIIEKTPOHHBIMU
pecypcaMu (KOMIUIEKT MIPE3eHTaIMi U TECTOBBIE MaTepuallbl, peain30BaHHbIe B cucteme Moodle).

ITocne aTOrO y CTyAEHTa MOKHO C(OPMHPOBATHCS YETKOE IMpecTaBieHne o0 odbeme U
XapakTepe 3HAaHUH M YMEHHUH, KOTOphHIMM Hajo OydeT OBJaAeTh MO JUCHUILIUHE.
CucrtemMaTHyeckoe BBIMOJIHEHHE Y4YeOHOH padoThl Ha JEKIUSAX W MPAKTUYECKUX 3aHATHUSIX
MO3BOJIUT YCIEUIHO OCBOUTh JUCHMIUIMHY M CO3JaThb XOpolIyiro 0a3y s HalMCaHUs
KOHTPOJIbHOW PabOTHI.

6. YyeOnas gmreparypa m pecypcbl HHPOPMALHMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HHTEepHET, y4eOHO-MeToAnYecKoe olecrieuenmne CaMOCTOSATEJIbHOM padoThI
o0yyaromuxcs Mo AUCHUILINHE

6.1. OcHoBHasI JIMTEpPaTYpAa.

1. IlonoB, A.M. Bricmias maremaTuka IjIsi 3KOHOMHUCTOB: Y4YEOHUK WU IMPAKTUKYM JUIs
npukiagHoro 6akanaBpuarta / A. M. Ilonos, B. H. CotaukoB; mo pen. A. M. Ilonosa — 2 u3x.,
nepepab. u gon. — M. : MspmarensctBo IOpaiit, 2014. — 566 c. https:/biblio-
online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-chast-1-442289

2. Beicmias wmareMaTWKa JUIss SKOHOMHCTOB [DJEKTPOHHBIA pecypc]: Y4eOHUK Juis
CTYZICHTOB BY30B, OOy4JarOIIMXCs 10 SKOHOMUYecKuM criernaiabHocTsm/ H.IL. Kpemep [u np.].—
OnektpoH. TekcroBele naHHbie.— M.: FOHUTU-JJAHA, 2017.— 481 c.— Pexum noctymna:
http://www.iprbookshop.ru/74953.html.— SBC «IPRbooks»

3. Anukun.C.A. Marematuka [JIsi SKOHOMHCTOB [DJIEKTPOHHBIA pecypc]: yueOHoe
nocobue/ AunkuH.C.A., Hukonos.O.U., MenseneBa.M.A.— DJIEKTPOH. TEKCTOBBIC JaHHBIC.—
ExarepunOypr: Ypansckuii ¢enepanbubiii yauBepcuter, JbC ACB, 2014.— 73 c.— Pexum
noctyna: http://www.iprbookshop.ru/65941.html.— 3BC «IPRbooks»

4. Brpicmias MatemMaTHKa JUIsl S5KOHOMHUYecKoro OakanaBpuara B 3 4. Yacts 1 : yuyeOHUK U

MPaKTUKYM I akajemMudeckoro OakanaBpuarta / mom pen. H. III. Kpemepa. — 5-¢ wusn.,
nepepadb. u gom. — M. : MsmarensctBo FOpaiit, 2019. — 276 c¢. — (Cepus : bakanasp.
AKaneMH4ecKui KypC). — ISBN 978-5-534-05820-8. — www.biblio-

online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186.


http://www.biblio-online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186
http://www.biblio-online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186
http://www.iprbookshop.ru/65941.html
http://www.iprbookshop.ru/74953.html
https://biblio-online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-chast-1-442289
https://biblio-online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-chast-1-442289
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6.2. lonoJiHMTEIbHAA JIUTEpPaTypa.

1. Breicirast MmaremaTuka Jisi 9KOHOMUYECKOro OakanaBpuara: Y4eOHuk u npaktukym / [Tox
pen. npod. H.III. Kpemepa. 4-e uza. — M.: "FOpaiit", 2016. — 909 c.

2. Kpacc, M.C. MaremaTtuka s 5KOHOMHUCTOB: YuebHoe mnocodue / M. C. Kpacc,
b. I1. Yynpsiaos. — CII6: [Tutep, 2016 — 464 c.

3. AxtamoB, M.A. MaremaTuka Ay COIMOJIOTOB M 3KOHOMHUCTOB. — M.: ®USMATIIUT,
2004. — 464 c.

6.3. YueOHO-MeTOOMYECKOE 0O0ecedyeHrne CAaMOCTOATEeIbHOUM PpadoThl.

Tema 1. yHKIMM OJHON TIEPEMEHHOM

1. lonoB, A.M. Bpicuias maremaTuka IJIsi SKOHOMHUCTOB: YYEOHUK WU MPAKTHUKYM JUIs
npukinagHoro O6akanaBpuata / A. M. Ilomos, B. H. CotaukoB; o pen. A. M. IlomoBa — 2 u3f.,
nepepab. u gon. — M. : MWsmarensctBo IOpaiit, 2014. — 566 c. https:/biblio-
online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-chast-1-442289

2. Kpacc, M.C. Marematnka s SKOHOMHUCTOB: YueOHoe mocobme / M. C. Kpacc,
b. I1. Yynpsinos. — CIIG: ITutep, 2016 — 464 c.

Tema 2. JluddepennmansHoe HCUUCIICHUE

1. Beicmias maTemartuka [t 3KOHOMHUCTOB [DJIEKTPOHHBIM pecypc]: ydeOHWK Iyist
CTYZIEHTOB BY30B, OOy4JaroIIuXcs 1Mo d3KoHoMu4YeckuM criermanbHoctsm/ H.I. Kpemep [u ap.].—
OnextpoH. TekcTtoBeie naHHbie.— M.: FOHUTU-JJAHA, 2017.— 481 c.— Pexwum noctymna:
http://www.iprbookshop.ru/74953.html.— SBC «IPRbooks»

2. Kpacc, M.C. Marematnka s SKOHOMHUCTOB: YueOHoe mocobme / M. C. Kpacc,
b. I1. Yynpsinos. — CIIG: ITutep, 2016 — 464 c.

Tema 3. lHTerpanbHOE UCUNCICHUE

1. Anukun.C.A. Martemaruka [ SKOHOMHUCTOB [DJIEKTpOHHBIM pecypc]: ydeOHoe
nocobue/ AnukuH.C.A., Hukonos.O.U., MenBeneBa.M.A.— DNeKTPOH. TEKCTOBbIE JaHHbBIC.—
ExarepunOypr: Ypansckuii denepanbubiii yauBepcuter, J6C ACB, 2014.— 73 c.— Pexum
nocrtymna: http://www.iprbookshop.ru/65941.html.— 9bC «IPRbooks»

2. Kpacc, M.C. Marematnka s SKOHOMHUCTOB: YueOHoe mocodme / M. C. Kpacc,
b. I1. Yynpsinos. — CIIG: ITutep, 2016 — 464 c.

Tema 4. Psas1

1. Beiciias matematHka Juisi SKOHOMHUYecKkoro OakanaBpuara B 3 4. YacTtb 1 : yueOHUK U
MPAKTHKYM IS akageMudeckoro OakamaBpuata / mox pea. H. 1. Kpemepa. — 5-e m3n.,
nepepab. u gon. — M. : MznarensctBo HOpaiit, 2019. — 276 c¢. — (Cepusa : bakanasp.
AkanemMuueckuit Kypc). — ISBN 978-5-534-05820-8. — www.biblio-

online.ru/book/70E2BD31-7FB4-43CE-BBA 1-FC5799960186.

2. Kpacc, M.C. Marematnka s SKOHOMHUCTOB: YueOHoe mocodbme / M. C. Kpacc,
b. I1. Yynpsinos. — CIIG: ITutep, 2016 — 464 c.

Tema S. OyHKIMY HECKOIBKUX ITEPEMEHHBIX
1. Boiciast maremaTuka JUIsl SKOHOMUYecKoro OakanaBpuata B 3 4. YacTts 1 : yueOHUK U

NPaKTUKYyM Ul akajaemMuueckoro OakanmaBpuata / mon pea. H. L. Kpemepa. — 5-¢ wu3nm,
nepepad. u gom. — M. : MsmarensctBo FOpaiit, 2019. — 276 c¢. — (Cepus : bakamasp.
AkaeMu4ecKui Kypc). — ISBN 978-5-534-05820-8. — www.biblio-

online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186.


http://www.biblio-online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186
http://www.biblio-online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186
http://www.biblio-online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186
http://www.biblio-online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186
http://www.iprbookshop.ru/65941.html
http://www.iprbookshop.ru/74953.html
https://biblio-online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-chast-1-442289
https://biblio-online.ru/book/vysshaya-matematika-dlya-ekonomistov-v-2-ch-chast-1-442289
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2. Kpacc, M.C. Marematuka uis SKOHOMHUCTOB: YuebHoe mnocodue / M. C. Kpacc,
b. I1. Yynpsiaos. — CII6: [Tutep, 2016 — 464 c.

Tema 6. luddepennnanbrpie ypaBHEHHUS.
1. Beiciiast matematHka JUisi S5KOHOMUYecKoro OakanaBpuara B 3 4. YacTtb 1 : yuyeOHUK U

MPaKTUKyM Il akajgemMudeckoro OakanaBpuarta / mom pen. H. III. Kpemepa. — 5-e wusn.,
nepepad. u gomn. — M. : MsmarensctBo FOpaiit, 2019. — 276 c. — (Cepus : baxanasp.
AxkaneMuuecKuit KypC). — ISBN 978-5-534-05820-8. — www.biblio-

online.ru/book/70E2BD31-7FB4-43CE-BBA 1-FC5799960186.

2. Kpacc, M.C. Marematuka mis 3KOHOMHUCTOB: YuebHoe mocobue / M. C. Kpacc,
b. I1. Yynpsinos. — CIIG: ITutep, 2016 — 464 c.

6.4. HopmaTuBHbI€e IPABOBbIE JOKYMEHTHI.

1. denepanbHblii  TOCYIapCTBEHHBIH  00pa3oBaTeNbHBIM  CTaHIAPT  BBICIIETO
poQ)eCCHOHANTBPHOTO 00pa30BaHUsl 10 HAMpPaBICHWIO TOATOTOBKH (cmeruansHocTH) 080101
DOxoHOMHYEcKas 0e30MacHOCTb (KBaTH(UKAIMS (CTENIEHb) «CIIELHATINCT»). Y TBEpXKIEH MPUKa30oM
MunucrepcTBa o6pa3oBanus U Hayku Poccuiickoit @eneparuu ot «14» ssaBaps 2011 r. Ne 19.

2. [lpukas  MunucTepcTBa  00pa3oBaHMsl W Haykd  poccuiickoii — Deneparmu
(MUHOBPHAYKH) «O6  yrtBepxnaenuu llopsimka  opraHw3ammd W OCYIICCTBIICHHS
o0pa3oBaTenbHON JeATeNIbHOCTH M0 00pa30BaTeNbHBIM IpOrpaMMaM BBICILIETO OOpa3oBaHUS —
nporpamMMm 0OakanaBpHara, MporpaMM CIeUaIuTeTa, MPOrpaMM MarucTparypb» oT «19» nexalps
2013r. Ne 1367 (3apeructpuponan 24.02.2014 r. Ne 31402).

3. [Tonoxxenne 06 opranmsanuu u ocymectBiennn B PAHXul'C obOpa3oBarenbHOM
NESTeNbHOCTH 10 TporpaMMaM BBICIIEr0 oOO0pa3oBaHMs — TporpaMmaMm OakanaBpHara,
IporpaMMam CrelnuaguTeTa, mporpaMMaM Maructparypbl. YTBepxkaeHo IIpuxazom PAHXul'C
oT «14» mas 2014 r. Ne 02-129.

4. [TonoxxeHne O TEKyIIEeM KOHTPOJIE YCIEBAEMOCTH M MPOMEXYTOYHOM arrecTalvu
CTYICHTOB B (elepaJbHOM TOCYIapCTBEHHOM OO/PKETHOM OOpa30BaTeIbHOM YUPEkKACHUU
BbICIIEro MpodeccruoHanbHOro oOpa3oBanus «Poccuiickas akagemusi HApOIHOTO XO3SIMCTBA U
rocynapcTBeHHOU cmyx0bl ipu [Ipe3unente Poccuiickoit @eneparuim (C U3M. U JAOM. OT 7 UIOHS
2013r.). Y1Bepxaeno IIpukazom PAHXul'C ot «7» utons 2013 1. Ne 01-2694.

6.5. UnTepHeT-pecypcesl.

1. JlekiuoHHBI MaTepuan MO JUCHUIUIMHE <«MareMatnyeckuil aHanu3» Ha cairte
PAHXuI'C. http://www.ilns.ranepa.ru/studentam-i-slushatelyam/lektsionnye-materialy/ (B
JTUCTAaHIIMOHHOM pexume oOyuenus — CJ1O)

2. http:/www.muHOOpHayKu.p( — opuIManbHbIN callT MUHUCTEPCTBA 00Opa30BaHUs U HAYKH
Poccuiickon ®enepanuun

3. http://www.nsu.ru/mmf/tvims/chernova/tv/lec

4. http://www.nsu.ru/mmf/tvims/chernova/tv/tv_nsu07.pdf

5. http://www.statsoft.ru

6. http://www.statistica.ru

6.6. UnbIe NCTOYHHUKH.

1. Hayunas snexrponnas 6ubiaroreka eLIBRARY.RY.

2.9nekrponnas o6ubmoreka cuctemMa IPRBOORS.

3.DnekTpoHHas OMOIMOTEKa 00PA30BATEIBHBIX U MTPOCBETUTENBCKUX M3anuit «1Q Libraryy.
4.9nektponHo-6ubmoteunas cucrema BOOK.ru.

5.2neKTpoHHO-O0MOIMoTe Has cucTeMa znanium.com m3aarenberBa «MTHOPA-My.
6.2NeKTPOHHO-ONOMOTEUHAs CHCTeMa M31aTenbeTBa «FOpai.

7.2neKTpoHHO-O0nOMoTeuHas cuctema u3narenbersa «JIAHbDby.


http://www.biblio-online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186
http://www.biblio-online.ru/book/70E2BD31-7FB4-43CE-BBA1-FC5799960186
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7. MaTepuaJibHO-TeXHHYecKasi 0a3a, HH(POPMaLMOHHbIE TEXHOJIOTHH, IPOTPaMMHOe
ob0ecrieyeHne 1 MHGOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI

Jns  obecrieueHHss HAMIAAHOCTH UM TOBBIIMIEHUS JOCTYITHOCTH MaTepuaia Kypca
«MartemaTu4ecKuil aHaiMu3» B XOJ€ YTEHUS JIEKUUH W TMPOBENCHHS MPAKTUYECKHUX 3aHATUN
UCTIONIb3YIOTCS  BBIUMCIUTENbHAsT TEXHUKA W MYJbTUMEIUIHBIE CpEICTBa OTOOpaKEeHUs
uHpopmaruu. [lpakTuueckue 3aHATHUS OPOBOJMATCS B KOMIIBIOTEPHBIX — Kjaccax C
HCTIOJIb30BaHUEM JIOKAIBHOM CeTH JUIs OpraHu3aliuy paboThl IPYII CTYICHTOB.

BoruncnuTtenbHas TexHMKa HeoOXoauma U JUIsl CaMOCTOSITENIbHOM yueOHOW paboThl
cryaeHToB. OmnepanmonHas cucrema - Microsoft Windows XP wm nanee, NporpaMMHOE
obecnieuenue — Microsoft Office.



