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1. MecTo ¥ neau AucuMIIMHBI (Moayas) B crpykType OOII

Huctmmmmaa b1.0.11 «Maremarnueckuii aHanu3» OTHOCHUTCS K oOs3atenpHOW dactu OOII
OaxanaBpoB no HanpasieHuio 38.03.01 DxoHOMUKA.

MecTO0 IMCHUIJIMHBI B Y4e0HOM IJIaHEe 00pa30BaTeIbHOI MPOrpaMMbl

biok 1. Jucummiubsl (monynu) | Aucummiuna B1.0.11  «Marematuueckuili  aHaiiu3»»
OO0s3arenbHas 4acThb oTHocuTcs K oOs3atenbHor yactu OOIl HampaBieHus
noaroroBkn38.03.01 DxoHomuka

OCHOBHBIMH HEJISIMU U 33JJa4aMU U3YUECHUS TUCIUILTUHBI SBIISIOTCS:
(dbopMHpOBaHUE MPEICTABICHUA O MECTE W POJM METOJ0B MAaTEMAaTUYECKOTO aHAIM3a JUIsl PEUICHHUS
TEOPETUUECKHX 33]1a4 SKOHOMHKHU;
¢dopMHpoBaHHE TPEINCTABICHUA O METONOJIOTUM TPUMEHEHHS MaTeMaTHYeCKOro aHajiu3a Mpu
pElIeHNH TPUKIIATHBIX 33/1a4 9KOHOMUKU;

(dbopmMHpOBaHHE HABBIKOB paOOTHI C MATEMAaTHUECKOM JTUTEPATYPOIA;
dhopMHUpOBaHKE MMOHATUHHON MaTEMaTHIECKON Oa3bl;
(dopmHpoBaHKE HEOOXOJMMBIX HABBIKOB PEIICHUS THIIOBBIX 33/1a4;
dbopMHpOBaHNE HABBHIKOB MPUMEHEHUS U MHTEPIPETUPOBAHUS PE3YJIHTATOB UCIOIH30BAHUS METOJOB
MaTEeMaTHYECKOT0 aHalln3a JUIsl PEIIEHUs] TEOPETUUECKUX U MPUKIIAJAHbBIX 3a/1a4 SKOHOMUKH.

2. [Inanupyemble pe3yJbTAThl 00y4eHHs MO0 JUCHHUILINHE, COOTHECEHHbIE ¢ MJIAHUPYEMbIMU
pe3yJbTaTaMHi 0OCBOCHHS 00pa30BaTeJIbHOM NPOrpaMMbl (KOMIETEHIUSIMU U HHAMKATOPAMH
JOCTHKEHHsI KOMIIeTeHIUil)

IInanmpyemeble pe3yJbTaThl 00y4eHHs M0 AUCHHUIIIHHE HaumeHnoBanne
dopMupyemble (Mo/1yJ110), B COOTBETCTBHU C HHAMKATOPOM J0CTUKEHU S OLIEHOYHOTI 0
KOMIIeTeHIIM U KOMIIeTeHIMHI cpeacrea
(xon, comep:kanne HNupukarop PesynbTatel 00yyeHus
KOMIIETCHIINH ) HOCTHKEHUSI M0 TUCHUIINHE**
KOMIIeTeHIMHI

YK-1.  Cmocoben YK-1.1. Yetko 3HATh COCTaB U CTPYKTYPY TpeOyEeMBIX 3amauu, TecT,
OCYIIECTBIIATH OTIMCBIBAET COCTaB U | AAHHBIX U MH(OPMALIUH. KOHTPOJIbHbIE
ITOUCK, CTPYKTYPY YMeTh rpaMOTHO peaIn30BbIBAThH pa6oTbl
KPUTHYECKUAN TpeOyeMbIX JaHHBIX U | MPOIecChl cOOpa NaHHBIX 1 HHPOPMAIHH.
aHanu3 © CHHTE3 uHpOpMAIIH, Bianers MeToauKaMu 00pabOTKHU U
nH(popMaIu, IPaMOTHO pealn3yeT | WHTEepPIpEeTaIly JaHHBIX U HH(pOpMaIny.
MPUMEHSTh MpoIieccrl ux coopa,
CUCTEMHBII TTOAXOM 00paboTKH U
JUTST perieHus HMHTEPIpETaIiy.
[IOCTaBJICHHBIX
3a4a4
OIIK-5. Criocoben OIIK 5.2. Ucnonbsyet | 3HaTh (haKThI, 33]1a41, METOBI 3ajauu, TecT,
HCIIONIb30BaTh COBpEMEHHbIE MaTeMaTHYEeCKOTO aHallu3a, HE0OXOJUMbIe KOHTPOJIbHbIE
COBPEMCHHBIC MHOOPMaLMOHHbIe U1 00pabOTKHM SKOHOMUYECKUX JAHHBIX B paboTbl
nH(pOpMaITMOHHBIE TEXHONOTUK U COOTBETCTBUH C ITIOCTABJIICHHO 3aj1aucii,
TCXHOJIOTUH U NPOrpaMMHbI€ CPEACTBA | aHamu3a pe3yabTaTOB PaCUETOB,
IporpaMMHBIE ANA peleHna 000CHOBaHUSI MOJYYCHHBIX BEIBOAOB.
CpelcTBa Mpu NpPogeccoHabHbIX YmMeth cpenu hakToB, 3a7a4, METOJIOB,
peleHnn 3apa4 NPEAOCTABISIEMBIX MATEMaTHUECKIM
po(heCCUOHATBHBIX aHAJIM30M, BEIOpATh HHCTPYMEHTATbHBIE
3a1a4 cpencTBa st 00pabOTKH IKOHOMHYECKUX

JTAHHBIX B COOTBETCTBHH C IIOCTABJIEHHON

3ajaueil, aHaJan3a pe3ysbTaTOB PacueToB,

000CHOBaHUS MOYIEHHBIX BBIBOIOB.

BuaneTts MeTOIMKOM pellieHUs 3a/1a4

MaTeMaTHYeCKOTO aHalu3a, HeOOXOJUMbIX

JUIs1 00pabOTKH SKOHOMUYECKUX JaHHBIX B

COOTBETCTBHUH C IMOCTABJICHHON 3aa4eH,
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aHaJin3a pe3yJIibTaTOB pacucToOB,

000CHOBaHUS IMOJIYUYCHHBIX BBIBOJOB.

3. CTpyKTypa U coaep:kaHue JUCHUMILIHHBI (MOayJis) «MaTeMaTHUYeCKHid aHAJIHU3)

3.1 Tpyooemxocms oucyuniunsl

o4Hast GopMa | OYHO-3209HAS| 3204HASA
o0yueHust dbopma dopma
o0y4eHHs o0y4eHHUs1

O0mas Tpy10eMKOCTb 8 3ET 8 3ET ___3ET

Yacos 1o y4eOHOMY IUIaHY 288 288

B TOM 4HcJIe

ayIMTOPHBbIE 3aHATHSA (KOHTAKTHasA padora): 128 64

- 3aHATHSA JEeKIHOHHOI0 THIIA

- 3aHATUA CEMUHAPCKOIr0 THIIA 64 32

( mpaKkTHYeCcKHe 3aHATHSA) 64 32

caMocTosiTeJibHasi padoTa 84 148

KCP 4 4

IIpoMe:xxyTOYHAA aTTECTALUA — 72 72

IK3aMeH/ IK3aMeH

3.2. ConepxaHue JMCUMILINHBI
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Tema 1. [26] 2 8 | 4 8 | 4 18 1|1
Yucaa, 6
MHO’KeCTBa,
pyHkuun.
PazButne
MOHATUS O YHCJIE.
HatypansHsle,
1EeJIbIe,
paLMOHaJIbHEIE,
IEUCTBUTEIIbHBIE
qrcya.




KoopaunarHast och
(meicTBUTEbHAS
TpsiMast).
Yucnossle
MHOKECTBA.
OrpaHuyeHHbIE
MHOYKECTBa.
WHuTepBaibl
(oTpeskn) Ha
JIeUCTBUTENIBHON
MPSIMOH, OTKPBITHIE,
3aMKHYTBIE,
MOy OTKPBITHIE.
Maxkcumym,
MUHUMYM,
CynpeMyM,
HHOUMYM.
IIpenenpHas TouKa.
Yucno

coYyeTaHui C ,’;( .

bunom  HsroTona
(6e3
JIOKa3aTesIbCTBA).
TpeyronbHuK
[Tackans.

IlonsTue
¢byHKIMH, 00JacTh
OTIpeIeTICHUs,
o0yacTh  3Ha4YCHUH.
Crioco651 eé
3a7aHus
(rpadrueckui,
TaOJUYHBIH,
AHATUTHYCCKHIA).
Bospacratomue u
yOBIBaromue
¢GyHKIUH.
MOoHOTOHHBIE
¢bynkiun. YérHele,
HEYETHBIC,
MEPHOANYECKHUE
¢byHKIUU; QYHKIIUA
o0mero BHIA.
CnoxHast (yHKIHA
Kak  KOMIIO3HIHS
HECKOJIBKUX
byHKIMHA.
IloBTOpenue  Tem:
JIMHEHHAas,
KBajlpaTuiHas
¢byHKIMH, oOpaTHas
MIPOTIOPIIMOHAIIEHOC
Tb.

SIBHOE 3amaHue
GbyHKIUH B
JIeKapTOBBIX
KOOpJMHATaX.
OCHOBHBIE
3JIEMEHTApHBIE
¢byHKINN:
CTETICHHAs,
TIOKa3aTeIbHasl,




JorapugpmMuIecKasi,
TPUTOHOMETPUYECK
ue, oOpartHbIe
TPUTOHOMETPHUYIECK
He, X CBOMCTBA H
rpaduku. Ilonsrue
¢byHKIMH, 0OpaTHON
JTaHHOI.
DneMeHTapHbIC
GbyHKIUN KaK
¢dyHKIHH,
MOJTy9CHHBIC n3
OCHOBHBIX
3JIEMEHTAPHBIX
MyTeM MPHMEHEHHS
YeThIpex
apuUPMETHIECKUX
JeHCTBUI u
o0Opa3oBaHUs
CIIOKHBIX (DYHKITHH.

DneMeHTapHbIE
CIOCOOBI
MOCTPOCHHUS
rpa¢uKoB (CIHBHUT H
pacTsDKeHHE  BJOJb
ocelf, oToOpakeHHe
OTHOCHTEJFHO Oceid,
CJIOKCHNE u
YMHOEHHE).

Apyrue
CHOCOOBI
aHAJMTHYECKOTO
3amaHusg GYHKIUH H
KPHBBIX B
JIEKapTOBBIX
KOOPJMHATaX:
HEsIBHOE,
rapaMeTpruIecKoe
(puMepsl: TpsiMasd,
OKPYXHOCTB).
Hpyrue  cmocoOsr
BBE/ICHUS

KOOpHHAT:
TIOJISIPHBIC
KOOPJUHATEI
(mpuMepsl: crpas
Apxumena,
OKPYXXHOCTb H T.I1.).

DyHKIUA
HaTypaJIbHOTO
apryMeHTa -
ITOCJICI0BATEILHOCT
b. IIpumepsr
OCJIEI0BATEILHOCT
eil.
Apudmernueckas u
reoMeTpuyIecKast
MIPOTPECCHH.
[IpenenbHple TOUKU
ITOCJICI0BATEILHOCT
H.

Tema 2. (28




BBenenune B
TEOPUIO TNpeaesoB.

HenpepbiBHbIE
GyHkumu.
ACHUMITOTHI.
[Ipenen
MOCTIEIOBATEIBHOCT
U, TeoMeTpudeckas
HHTEPIpeTaLHs.
Cxopsiuecs u
pacxoasmuecs
MIOCTIEIOBATEIIEHOCT
u. EauHCTBEeHHOCTH
npeaena
MOCIIEIOBATEIBHOCT
u (0e3
JIOKa3aTeIbCTBA).
Teopemsl 0
mpeaenax
MIOCTIEIOBATEIIEHOCT

M, CBSI3aHHBIX C
paBCHCTBAMH H© C
HepaBeHCTBamHu (0e3
JIOKa3aTeNnbCTRa;
TeOMETPHUECKUE
HHTEPIPETALNH).
[Honstne 0
HEONpeAeNIEHHOCTAX
, pacKkpeITHE
HEOIPEAEIEHHOCTH
HOA —_ .
OrpaHudeHHOC
Tb cxonsIencs
MOCJIE0BATEIEHOCT
U. Teopema
Beiiepmrpacca o
npezene
MOHOTOHHOH
OrpaHUYCHHOMN
MIOCJIEIOBATEIIEHOCT
U, TeoMeTpudecKas
HMHTEPIIPETALINS.
CX0AUMOCTh
MIOCTIEIOBATEIIEHOCT

n {(1 e 1) } . (Beé

6e3
JIOKa3aTeIhCTBA. )
Uucno e. Ilonstue
HATYPaTbHOTO
sorapudma.
[Ipenen
GbyHKIUH npu
X— *C wu Ha
KOHEYHOM ydYacTKe
mpsiMOi  (Ha SI3BIKE
MOCJIEIOBATEIIEHOCT
eit).
EnuncTBEHHOCTD
mpesesna, TeOPEMBI O
npenenax (6e3
JIOKa3aTeIbCTBA).




Bo3MoxHBIE  BHIBI
HeonpeaenéHHoCcTeN

[lepBrii u
BTOpOH
3amevareNbHbIe
TIpe/IeIbl,
CJIE/ICTBHS U3 HUX.

[Tpunoxenus
MOHATHSL Tpesiena K
(dbopmanuzam
CBOMCTB (YHKIIHI.

A)
HemnpepsiBHOCTB
GYHKIIMM B TOYKe.
Touku paspsiBa H
HX KJIacCu(UKAIUS.
OIHOCTOPOHHSA
HETIPEPBIBHOCTb.
HenpepriBHOCTH
GbyHKIUN Ha
MHOXKECTBE.
CaoiicTBa
HETPEepBIBHBIX
GbyHKIHH Ha
3aMKHYTOM
HHTEpBaIC (6e3
JIOKa3aTeIbCTBA).
HenpepsiBHOCTB
JJIEMEHTAPHBIX
¢byHKIMA B o0nactu
ux omnpeneneHus. b)

ACHMITOTHI
rpadukoB (QyHKIUIA
u X
KIIaccu(UKaIus.
Haxoxnenue
ACHMIITOT.

Tema 3.126| 2 1
Juddepenunaibn 6 0
oe HCYHCJIEHHE
¢GyHKIMH  OAHOTO
TepeMeHHOro.

Cekymas u
KacarejabHast K
rpaduky QyHKIUH.
3amaya 00
omnpeneeHUu !
TaHreHca yria
HaKJIOHA
KacaTelIbHOI K
KpUBOH Kak
OTHOIICHHMS
mpezena
[IPUPALICHHS
byHKIUU u
MIPUPAICHAS

apryMmenTa. 3amgada
00 oTIpe/IeIeHUH
MTHOBEHHOM
CKOPOCTH npu
TBUKCHUH




aBTOMOOMIIA o
psIMOM Tpacce.
OmnpenencHue
MIPOU3BOTHOM
(GYHKIIMM B TOYKe.
O0603Ha4YeHNS
IIPOU3BOJHOM.
OO0mbsicHeHHe
TEepMHUHA
«{uddepenimpona
HUE QyHKIIM».

[IpaBuna
muddepennmpoBan
usl ¥ TPOU3BOJHEIC
OCHOBHBIX
3JIEMEHTAPHBIX
GbyHKIHH.
IIpousBogHas
CIIO)KHOW (DYHKITHH.
Jlorapudmmaeckoe
muddepennmpoBan
ne.

Ornpenenenue
TG hepeHIpyeMo
H  GyHKIMH H
nmuddepeHimaa.
I'eomeTrpuueckuit
CMBICTT
muddepenunmana.
WUnes
NPUOIMKEHHBIX
BBIUUCIICHUH c
MIOMOIIBIO  3aMEHBI
MpUpAILEHUS
byHKIIN eé
g hepeHaIoMm
pu MaJIbIX
TIPUPAILCHUAX
apryMeHTa.
HenpepsiBHOCTB
b depeHmpyemMo
i pyHkMm.

DIacTUIHOCTH
GbyHKIIN Kak
npezeNn OTHOLIEHUS
OTHOCHTEJBHBIX
U3MEHEHUH
3aBUCUMON u
HE3aBUCHMOM
MepeMEHHBIX.
[Ipasuno
Mapwanna
(reoMeTpuvecKuit
CMBICTT
3MaCTUYHOCTH).
IIpumepsl
BBIYHCIICHUS
AJIACTUYHOCTH B
SKOHOMHYECKOM
aHaJm3e.

IIpounsBonHbIe
n juddepeHnmans!




BBICIINX HOPSIKOB.
OCHOBHBIE
TEOPEMBI
G depeHITHaTbHOT
0 WCUUCIICHUSL:
Teopembl  DepmMa,
Pomns, Jlarpanxa,
Komm (Bce — 0e3
JIOKa3aTeIbCTBA).
I'eomerpuueckue
MHTEPIPETALIH.
[IpaBuno Jlonurans
pacKpbITHA
HeomnpeaenéHHoCTEN
THIIA % un=.
MOHOTOHHOCTb
GyHKIIMM W 3HaK
MIPOU3BOIHOM.
Touku 3KkcTpemMyMa:
OTpezieTIeHHE,
HeoOxoanmMoe
yCIIOBHE
IKCTpEeMyMa,
JIOCTaTOYHbIC
YCIIOBUA
IKCTpeMyMa.
Bropas
MIPOMU3BOIHAS u
TeOMETPHsl KPHUBOH,
TOYKA  Teperuoa.

O6as cxema
HCCIIEJOBaHHUS
GbyHKIUN u
MOCTPOSHHUS
rpaduka. 3agaun Ha
HanOosbLIce u
HanMeHbIIee
3HaUeHHSA (DYHKIUH
Ha 3aMKHYTOM
IPOMEXYTKE.
Tema 4.126| 2 1
Juddepennnaibu 6 0
oe HCYHCIeHHe
GyHxumii
HECKOJbKUX
nepeMeHHBIX.
IlonsTue
GbyHKIIUN n
MIEPEMEHHBIX.
DyHKIMSA JIBYX
HE3aBHCHMBIX
MIEPEMEHHBIX
o0mnactp
oTpeZieTICHUs,
o0yacTh 3HA4YCHUI.
I'eomerpuueckas
UHTEpIpeTaus
GbyHKIUN JIBYX
MIepEeMEHHBIX.
JIuaun YPOBHSL.

OO6miee




MPEACTaBICHUE O
npezaene  QyHKUIUH
JIBYyX TIEPEMEHHBIX.
YactHoe
MIpHUpaIICHHE,
gacTHas
NPOU3BOIHAS U
YaCTHBIN
nuddepernman
GbyHKIUN
MIEPEMCHHBIX.
[Tonnoe
MIpHUpaIICHIE u
g depeHman
byHKIUU
MEPEMCHHBIX.
YactHble
ITPOU3BOIHBIC
BBICIITNX TIOPSITKOB.
[IpousBognas
[0  HANpPaBICHHIO.
I'papuenr.
DKCTpeMyM
GbyHKIIUN
MIEPEMECHHBIX.
Heobxonumbie
YCIIOBHS,
JIOCTAaTOYHEIE
yCJIOBUSA. Y CIIOBHBII
JKCTpeMyM. Meron
HEINOCPEACTBECHHOI
OJICTAHOBKH;
METOJ, Jlarpamxa
MOUCKA  YCJIIOBHOTO
AKCTpEeMyMa.
DyHKIUN
HECKOJBKUX
MIEPEMEHHBIX B
SKOHOMUYECKOU
HayKe. Teopus
MOTPEOUTETHCKOTO
BbIOOpa U (GYHKIHS
TTOJIC3HOCTH.
[IpousBonacTBeHHas
GyHKIHS.
[IpousBoncTBeHHas
¢ynkius Kobba —
Hyrnaca,
MIPOM3BOJICTBEHHAS
byHKIHSA c
MIOCTOSIHHOM
AMACTHYHOCTHIO
3aMCIICHUS U T.I1.

JIBYX

JIByX

JIBYX

Tema 5.
HurerpajbHoe
HCYHCIIeHNe.

WurerpanbHoe
HCUHCIICHUE.
[TepBooOpazHasi.
COBOKYITHOCTh BCEX
nepBooOpasHbIX  —
HeonpeaeaéHHbIN
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HHTErpai.
WHnTerpupoBanue —
orepanus, oopaTHas
g depeHTpoBaH
HUIO. Krnaccet
HUHTETPUPYEMBIX
¢bynkiuid.  Yersipe
cBOMCTBa 1 Tabnuia
HHTETPaJIoB.
Heb6epymmecs
HHTETpaibl. 3aMeHa
MIEPEMEHHOTO.
Ilonsenenue  mon
3HaK
nmuddepeHimana.
WuTerpuposan
He TO  YaCTSIM.
WHTerpupoBanue
IpoOHO-
palMOHATILHOM
byHKIMN.
Hekotopslie 3ameHBI
B HHTErpajax oT

TPUTOHOMETPHUECK
ux  QyHKIUA ©
MPOCTENIINX
HppaLMOHAIBHOCTE
.

OrnpenenéHHbIi
HHTErpai: Iuiouaib
KPHUBOJIMHEWHOU
Tpanenuu u
onpeesieHue
OnpeIeNIEHHOTO
HHTErpana.
CaoiicTBa
ONpeNENEHHOTO
HHTerpana.
Teopemsl 0
CpellHeM, HWHTErpal
c MIEPEMEHHBIM

BEPXHUM TIPEEIIOM,
¢dopmyna Hrerotona-
JletiOHM1IA.
CneuuanbHbie
byHKIMN:
HHTErpaJIbHbII
CUHYC, byHKIHS
Jlanuaca.
[Ipunoxenus
OTIpeNIeIEHHOTO
HHTETpana:
IUTIOIIAb
KPUBOIMHENHON
Tpaneuuu,  JUIMHA
Iyrd (Uit SBHO
3aJaHHBIX

byHKIM).
CTonMOCTh
XpaHeHUst
MIPOAYKITUH Ha
CKIIazie pu

11




YCIIOBUH eé
KyCOYHO-

HETIPEPBIBHOTO
MOCTYTUICHUS u
yOBITHSL.
HecoOcTBeHHBI
€ WUHTErpabl:
BBEJICHUE B
pobIeMaTHKYy.

WHTerpans! nepBoro
U BTOPOrO poOAa.
Ionsarue
CXOUMOCTHU u
pPacxoauMOCTH,
BBIYHCIICHUE

= dx  dx

S J

o
1 X 0

Boccranosnenn
e GyHKOMM JBYX
IIEPEMEHHBIX 10 €€
MOJTHOMY
quddepeHnmany.

Tema 6.
OObIKHOBEHHBIE
nuddepeHumanbH
ble yPaBHEHHS.

IIpocTeiinue
OOBIKHOBEHHBIE
G hepeHIaIbHBI
e ypaBHEHHS
MEPBOTO  TOPSIIIKA:
HCTIONBh30BaHUE
HUHTETPaIbHOTO
HCYHCIICHUS TIPU UX
peleHun.
YpaBHeHue
b _y
dx x
moaApoOHEI  pazdop
ero PpeIIeHuUs,
MTOCTPOCHHE
HWHTETPaIbHBIX
KPUBBIX, BBCICHHE
HAa JTOM MpHUMEpe
OCHOBHBIX MOHSTUMN
TEOPHUH
nuddepeHmaTbEHBI
X YpaBHEHUH
MEPBOTO  TOPSIZIKA:
obxacti
OIpeIeIICHUs
ypaBHEHHS, 0CO00M
TOYKH, o01ero
pEIIeHHUsI, YaCTHOTO
pemieHus,  3aJa4d
Kormn.

Juddepernman
bHOE ypaBHEHHE
MEPBOTO MOpsAKA B
o0mmem ciryJae.
OCHOBHBIC

34
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oTIpenieneHusl.
Pa3zpemenue
OTHOCHTEITEHO
MIPOU3BOJTHOM.
VYpaBHeHUs c
Pa3aCTIAIOIIUMUCS
NEPEMECHHBIMU.
OnHopoHas
GyHKIHS.
OmHOpOIHEIE
OOBIKHOBEHHBIC
g pepeHITHaTbHOT
0 ypaBHCHHS
MIEPBOTO MOPSIKA.
JIuneiinbie
OOBIKHOBCHHBIE
nuddepeHaTBEHOT
o YpaBHEHHUS
MEPBOTO TOpPsIKA H
ypaBHEHHS
Beprymmu: pemreHue
MeTozoM beprymm.
YpaBHeHuss B
TTOJTHBIX
nuddepennmanax.
OOBIKHOBEHHBI
e
G depeHITHaTbHOT
0 YpaBHCHHS
BEICIINX TTOPSAKOB:
oOmiee  perieHue,
YacTHOE peCIICHUE.
[losicHenust Ha
IIpUMeEpe ypPaBHEHUS
THTIA y(s) =sin x.
Ornpenenenue
KOMIIJIEKCHOTO
qucia.
I'eomerpuueckas
HHTEPIIpETAINS,
MOJyJIb, ApTyYMCHT.
KommiexcHo
COMPSKEHHbBIE
BEJIMYUHEBL. YeThIpe
apuPMETHIECKUX
JeNCTBUS Haj
KOMILIEKCHBIMHU
yucnamu. Pemenue
KBaJ[PaTHBIX
YypaBHEHHH c
OTpHUIATCIIbHBIM
JIUCKPUMUHAHTOM.
Tpuronomerpudeck
ast dbopma
KOMILIEKCHOT'O
YHUCIa.
[TokazarenpHas
¢dopma
KOMILIEKCHOTO
yycia.  DPopmyJsl
Diinepa (6e3
JIOKa3aTeIbCTRA).
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®opmyna  Myaspa
BO3BEICHUS B
CTCTICHB.
W3BneueHne KopHsA
HaTypanabHOI
CTETIEHU n3
KOMIIJIEKCHOT'O
qucia.

JIuneitnsle
OOBIKHOBEHHBIE
G hepeHIaTbHBI
e ypaBHEHHS
BBICIINX MOPSIIKOB:
OHOPOJHbBIE u
HEOJHOPOAHBIE.
Crtpykrypa o01iero
pemeHust
OJTHOPOJHOTO
YpaBHEHUSL.
OnHOpOIHEIE
ypaBHCHHS c
TIOCTOSTHHBIMH
K03 pULHEHTAMH.
XapakTepuCcTHYECK
oe ypaBHeHHE (C
BBIBOJIOM).
Juneitno
HE3aBUCHMEIE
pelIeHus B Cltydasx
Pa3THIHBIX
JIEUCTBUTENBHBIX
KOpHeH
XapaKTePUCTUIECKO
ro YpaBHEHHUS;
KpaTHBIX
IEUCTBUTEIHLHBIX
KOpHelj;
KOMIUIEKCHO
CONPSIKEHHBIX
KOpHEW;  KpaTHBIX
KOMITJIEKCHO
COMPSIKEHHBIX
KOpHEH.

JIuneitnsle
HEOJHOPOJAHBIE
ypaBHCHHS c
MOCTOSIHHBIMH
KO3 pUIIMECHTAMU H
CIIEUAJILHOM
IpaBou 4acThIO:
METOx
HEONpeAeNEHHBIX
K03()QHLNECHTOB.

Tema 7. Paasbl.

3anaun,
MOABOJSAIINE K HJIEE
KOHEUHOCTHU
OECKOHEUHOMH
CYMMBEI: anopus
3eHoHa 00
Axwunnece u
gepermaxe,

44

W

O =

[\S}
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MOCTIEIOBATENBHOE
JIelIeHne OTpe3Ka Ha
niBE 4acTu c
oOpa3oBaHIEM
yOBIBaroIIEH
reOMETPUUYECKOM
MPOTPECCUU JIJTHH.
Yucnossie
pAABL
Ornpenenenue,
CXOASIIIECS u
pacxoasmuecs
psizbl, HeoOX0AUMOE
YCIIOBHE
CXOUMOCTH,
MIPHU3HAK
PacxXoIUMOCTH.
Psiaer c
MTOJIOKHUTEITHHBIMA
YIIEHAMH: TEOPEMBI
CpaBHCHUSI.
ITpusnax
Janambepa,
paavKanbHbBII
npu3Hak Komm (B
npeAebHON
dopme).
WnTerpanbHblit
MIPHU3HAK
cxoqumoctu  Komm
3HAKOIOJIOKHUTEIbH
oro YHUCIIOBOTO
psna.
3HaKo4epesyIo
mecss  YHCIIOBBIC
pSABL: TIpU3HAK
JleiiOHuma.
3HaKonepeMeH
HBIC YHCIIOBBIC
psambl:  abCcoOTHAS
u YCIIOBHAA
CXOAUMOCTb.
CaoiicTBa
a0COITFOTHO
CXOASIICTOCS psja.
Teopema  Pumana
TUTSE YCIIOBHO
CXOMSIIETOCS Psia.
DyHKIIMOHATIBH
ple psAbL:  o0IIue
noasaTus.  OO6macTh
CXOANMOCTH u
PacXOIUMOCTH.
CreneHHOM pan:
onpeneneHue. Bcé
00 obnactn
CXOANMOCTH
(abCONOTHOMH,
YCIIOBHOH)
CTETIEHHOTO  psija:
paauyc, WHTEpBal,
bopMyITBI
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JlamamOGepa u
Kommu-Anamapa
MTONCKa panuyca
CXOANMOCTH.
HccnenoBanue
CXOAUMOCTH Ha
KOHIIaX HHTepBasa
CXOAUMOCTH.
Pansr Teiinopa.
Panst  Maxkiopena.
[IaTh KITacCHUECKUX
paznokeHuil,
oIpeneneHue
panycoB
CXOAUMOCTH K
COOTBETCTBYIOLINM
(GYHKIHSAM.
Brruncnenue
HHTETPajoB c
HCTIOTb30BaHUEM
CTETICHHBIX  PSI/IOB.
Pemenune
muddepeHumanbHbI
X  ypaBHEHHH cC
HCTIOTb30BaHUEM
CTETICHHBIX PSJIOB.

Texymuii
KOHTPOJIb

[TpomexyTouHas aTTectanus: 1 cemectp , 2 ceMecTp — 3K3aMeH

Kep 4| 4 212 22 414

KOHTPO.Ib 72 7

2

Hroro 324| 28 6 | 32 64 | 32 1|6 1|1
8 4 3 (8 2| 4
6 08

[IpakTuyeckue 3aHATHS OPraHU3YIOTCS, B TOM 4HCIe B (opMe MPaKTUYECKOW IMOATOTOBKH,
KOTOpas IpeayCcMaTpUBaeT ydacTHe OOyYaroIlMXCs B BBIOJHEHMM OTAEIBHBIX JIEMEHTOB paboT,
CBSI3aHHBIX ¢ OyayIIeil TpoQecCuOHaNbHOMN AesTeTbHOCTHIO.

[IpakTyeckass MOArOTOBKA MpPEAyCMATPHUBAET: pEIICHHE MPUKIAJAHOM 3afaud Mo MpoQuUIIo
npodeCCHOHATIBLHOM 1eATeNFHOCTH U HAPaBICHHOCTH 00pa30BaTeIbHOM MPOrpaMMBl.

Ha mpoBenenne mpakTUYeCKHX 3aHATHA B (OpME MPAKTUYECKOW MOATOTOBKH OTBOIUTCS 2
qaca.

[IpakTrdeckas moAroTOBKA HaIpaBjieHa Ha (OpMUPOBaHKE U pa3BUTHE:

- TPaKTUYECKHUX HABBIKOB B COOTBETCTBUU ¢ mpoduiiem OIT:
- IOArOTOBKAa MCXOJHBIX NAHHBIX I IPOBEIEHUS PAaCYETOB HSKOHOMHYECKHMX M COLMAIBHO-

HKOHOMHMYECKHUX MOKa3aTeIel, XapaKTepu3yIOLINX AeATEIIbHOCTh X03IHCTBYIOLINX CYObEKTOB;

- IPOBEJEHHUE PAaCYeTOB SKOHOMUYECKHX U COLUAIBHO-3KOHOMHYECKHMX IOKAa3aTelIed HAa OCHOBE

TUIOBBIX METO/IMK C YYETOM JEHCTBYIOIIEH HOPMAaTUBHO-TIPABOBOM 0a3bl;

- kommeteniuii - OIIK-5.
IInan ceMuHapCKUX 3aHATHNA
Tema 1. Uncna, MHOXKeCTBa, (QYHKIIUH.

1. Pa3Butue mnonHsTHa O uucie. HaTypanbHble, Iienble, pallMOHAJIbHBIC, JIEUCTBUTEIbHBIE YHCIIA.
Koopaunatnas ochb (aeiicTBUTENbHAS TIPsiMAast).
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Cemunap 2. YwucnoBsle MHOXecTBa. OrpaHndeHHble MHOXecTBa. VHTepBanbl (OTpe3kH) Ha
JENCTBUTENBHON NPSIMOM, OTKPBIThIE, 3aMKHYThIE, ITOJIyOTKPBIThIE. MakCUMyM, MUHUMYM, CYTIPEMYM,
uHpumym. [IpenenbHas Touka.

Cemunap 3. Ilonstue ¢yHkmum, o0JacTh ompeaeneHus, o0iacTh 3HadueHHd. CrocoObl e€ 3amaHus
(rpacdmyeckuii, TaONMUYHBIN, aHanuTHUECKUi ). Bo3pacratomue u yosiBatonye GpyHKIMU. MOHOTOHHBIE
¢byukun. YéTHble, HeUETHBIE, eproarnUeckre GyHKIMK; GyHKIMH obmiero Buaa. CrnoxxHas QyHKIus
KaKk KOMIIO3MLHUS HECKONbKMX (GyHKuuid. IloBTOpeHne TeM: nMHEHHas, KBagpaTHYHas (QYHKIUH,
oOpaTHast MPOTOPIUOHATBHOCTb.

Cemunap 4. SIBHoe 3amaHMe (YHKIMHA B JEKapTOBBIX KoopauHaTax. OCHOBHBIE 3JIEMEHTapHBIC
GyHKIMM: CTeNeHHasl, IoKa3aTellbHas, JiorapupMmuueckas, TpPUTOHOMETpUYEeCKHe, OoOpaTHbIE
TPUrOHOMETpUYECKHe, WX cBodcTBa M Tpaduku. Ilonsrue ¢yHKIMMU, o0OpaTHOW JaHHOM.
OnemeHTapHble (YHKIMM Kak (YyHKIMH, TOJIY4YEHHbIE M3 OCHOBHBIX DJJIEMEHTAPHBIX IyTEM
IPUMEHEHHUS YeThIpeX apu(METHYECKUX ASUCTBUM U 00pa3oBaHMs CIOKHBIX (QYHKIUH.
DyIleMeHTapHbIE CIOCOOBI MOCTPOCHUS TpauKOB (CIABUT M PACTSDKCHHE BIIOJH OCEH, OTOOpakeHHE
OTHOCHUTENIBHO OCEH, CIIOKEHHUE U YMHOXKCHHUE).

CemmHap 5 (1 wac). @yHKOMS HATypaJIbHOTO apryMeHTa — TOCIEI0BaTENbHOCTh. [IpuMepsr
nocjenoBaTeNbHOCTEH. ApH(MeTndeckas U TreoMeTpudeckas mnporpeccuu. IlpenenbHble TOYKH
MOCIIeI0BATEIHLHOCTH.

Tema 2. BBeznenue B Teoputo npezaesnoB. HenpepriBHble QyHKIIMH. ACUMIITOTHI.

Cemunap 1. Berancienue npeaenoB Mocie10BaTeIbHOCTH.

Cemunap 2. BrruncieHnre npeaenoB Mocae10BaTeIbHOCTH U MPeIeioB (QyHKIINH.

Cemunap 3. Beruucnenue npeenoB QyHKIUH.

CemuHap 4. 3agaun Ha NPUMEHEHHE NIEPBOTO M BTOPOI'O 3aMEYaTENbHOTO MPEAEIIOB.

Cemunap 5. HenpepbsiBHOCTH (pyHKIIMU B Touke. Knaccudukanus Touek pa3pbiBa.

Tema 3. JuddepennumanbHoe ucuucieHre GyHKIMA 0THOTO TEPEMEHHOTO

Cemunap 1. Onpenenenue npon3BoAHOMN. Beruncienne npon3BoAHON B IPOCTEUIINX CIydasx.
Cemunap 2. Texnuka auddepeHunpoBaHus.

Cemunap 3. uddepennuan ¢pynkuuu. [Ipor3BoaHble BBICIINX TOPSAIKOB.

Cemunap 4. MccnenoBanue GpyHKIUI U TOCTpOSHUE TPaPHUKOB.

Cemunap 5 IlpaBuno Jlonurans.

Tema 4. [luddepenumansHoe ucuucieHne GpyHKIMH HECKOIbKUX MEPEMEHHBIX.

Cemunap 1 (1 gac). OGnacts onpenenenus GyHKIUHU ABYX epeMeHHbIX. JIMHUM ypOBHSI.

CeMuHap 2. BelunciieHne 4acTHBIX IPOU3BOAHBIX IEPBOTO U BBICIINX MOPSIIKOB.

Cemunap 3. [IponsBoaHas mo HampasieHuo. [ pagueHT.

Cemunap 4. ITorck aGCOTIOTHOTO U YCIOBHOTO SKCTPEMYMOB (DYHKLUH JIBYX IEPEMEHHBIX.

CemuHap 5. OyHKIUU HECKOJIBKUX MIEPEMEHHBIX B 9KOHOMUYECKON TEOPHH.

Tema 5. MHTErpasibHOE HUCUUCIICHUE.

Cemunap 1. TabnuyHOE MHTETPUPOBAHUE.

CemuHap 2. 3amMeHa IepeMEHHOI0, UHTETPUPOBAHUE 110 YACTSM.

Cemunap 3. Berancnenue onpenenéHHOro HHTErpaa.

Cemunap 4. [Ipunoxenus onpeaenéHHOro HHTErpaa.

Cemunap 5. HecobcTBeHHbBIE MHTETPaJIb.

Tema 6. O6bikHOBeHHBIE MU depennnanbubie ypaBHenus (OY).

Cemunap 1. O/Y nepBoro mopsiika: ¢ pa3aesiFoIuMUCs TePEMEHHBIMHU.

Cemunap 2. O/1Y nepsoro nopsaka: 1MHelHble, bepHyim.

Cemunap 3. JIluneitasie OJlY BTOpOro nopsiaka ¢ nocTOSHHBIMH KO3((pUIIMeHTaMU: OJJTHOPOJIHBIE.
Cemunap 4. Jluneiinsie OJlY BTOpOro nopsjaka ¢ nocTOSIHHBIMA KO3 (PHUIMEHTaAMU: HEOJHOPO/IHBIE.
Cemunap 5. Jluneitasie OZlY BTOpOro nopsijaka ¢ nocTOSHHBIMH KO3 puiineHTaMu: HEOJHOPOIHBIE.
Tema 7. Pansl.

Cemunap 1. Yucnossie psaasl. HeoOXxoammoe ycaoBusi CXOIUMOCTH, MPU3HAK PACXOIUMOCTH. Psijbl ¢
MOJIOKHUTEIbHBIMA YJICHAMU: TeopeMbl cpaBHeHus. . [IpusHak [lanmambepa, paaMKaabHBIN MPHU3HAK
Komm, naTerpansHelil NpusH
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Cemunap 2. Crenennsle psaabl. MHTepBai1 CXOAMMOCTH, PAIHYC CXOJUMOCTH.

Cemunap 3. Pagst Teiinopa, psinel MakiopeHa: paszinoxeHHe OeckoHeyHO auddepeHuupyemoit
byHKIMN.

Cewmunap 4. [IpencraBieHne HECOOCTBEHHBIX HHTETPAIIOB B BUIE PsIOB. [IpuOIIKeHHOE BEIYUCIICHHE
HECOOCTBEHHBIX MHTETPAJIOB.

Cemunap 5. Pemienue nuddepeHnmanbHbIX ypaBHEHUN B BUJE PSAIOB.

Cemunap 6. Pemenune nuddepeHnnanbHbIX ypaBHEHUH B BUJE PSIOB.

Tekyuuii KOHTPOJIb YCIIEBAEMOCTH PEANM3YyETCs B paMKaxX 3aHATUN CEMUHAPCKOIO THUIIA.
Jleximu ¥ TIpaKTUYECKUE 3aHATHS B aKTHBHOW W WHTEPAKTUBHOU (popMe; CamMOCTOsTEIbHAs
pabota oOydaromuxcs (B T.4. B TEPMHHAJ-KJIacce), MUCbMEHHBIE KOHTPOJIbHBIE pabOThI (coaepxKaline
B T.4. pe3yJbTaThl BBIYUCIUTENbHBIX (KOMIIBIOTEPHBIX) pacyeToB ¢ ucrosib3oBanueM IIIIIT Excel);
ormpockl B ycTHOU ¥ ¢opme. B coorBerctBun ¢ TpeboBanusimu PI'OC BO mo HampaBieHHIO
noarotoBku 38.03.01 «DxoHOMHUKay peanm3alius KOMIIETEHTHOCTHOTO TMOJX0/a B 00pa3oBaTEIbHOM
mpolrecce MpeaycMaTpuBaeT INHPOKOE HCIONb30BaHHE B y4eOHOM Tpollecce aKTUBHBIX U
WHTEPAKTUBHBIX (OPM TPOBEACHHS 3aHATHA (B TOM YHCIE C HCIOIH30BAHUEM KOMITBIOTEPHBIX
TEXHOJOTHI) B COYETAaHWHW C BHEAyAUTOPHOM paboToil C 1enbio (QOPMHUPOBAHUS U PA3BUTHS
poecCHOHaIbHBIX HABBIKOB OOydaromuxcs. Jljis 3TOro, B 4aCTHOCTH, MCIOJB3YIOTCS CIEAyIOIINe
(hOpMBI U TEXHOJIOTUU TIPOBEICHUSI 3aHATHI:
- MOJEJIMPOBaHHUE Pa3INYHbIX aCMEKTOB MPO(PECCUOHANBHOMN e TeTbHOCTH;
- paboTa B MaJbIX IpymIax;

4. Y4eOHO-MeTOANYECKOe 00ecnedeHue CAaMOCTOATEIbHON padoThl 00y4arommuxcst

Buowvl camocmoamenvnoii pabomut no oucyuniune:

1. IToaroToBKa K MPAKTUYECKUM 3aHSATHSM, B YaCTHOCTH BBITIOJIHEHHWE 3aJlaHUH W pEIICHHE
3a71a4, BbIJJABAEMBIX HA CAMOCTOSITEIIbHYIO MOJIrOTOBKY;

2. BeImmomHEHUE ayTUTOPHBIX U TOMAITHIX KOHTPOJIBHBIX padoT;

3. PaGora ¢ nuteparypoi;

4. CaMocCTOsATENBHOE N3YYEHNE OTIENIBHBIX BOIIPOCOB TEOPHH;

5. TloAroToBKa K 3KCIPECC-KOHTPOJILHBIM 110 YUE€OHBIM TeMaM JAUCHHILIUHBL.

KoHTponbHbIE BOMPOCH M 3a/laHusl AJi MPOBEICHHS TEKYIIErO KOHTPOJIS U MPOMEKYTOYHOU
aTTeCTaI[MH TI0 UTOTaM OCBOCHUS TUCITUTUIMHEI TIPUBEJICHBI B 1. 5.2.
Jiis obecrieueHus: CaMOCTOSTENIbHON paboThl 00YYaIOMIMXCSI UCTIONB3YETCS SNEKTPOHHBIA KypC

Jluneiinas anre6pa-3 (https://e-learning.unn.ru/course/view.php?id=4313), co3maHHBIII B cHUCTEME
ayeKTpoHHOro 00y4yenuss HHI'Y.

MeToauueckue YKa3aHus 110 BBINMOJIHCHUIO 3aJaHUH 1JIS CAMOCTOSITeIbLHOM paﬁOTI)I

Camocmosamensnana paboma cmyoeHmog — >TO TUIaHUpyeMas paboTa, BBIIOIHSIEMAs II0
3aJaHUI0 U TIPU METOJUYECKOM PYKOBOJACTBE MpernojaBareis, HO 0e3 ero HemocpeaCTBEHHOTO
ydyactusi. OHa CrocoOCTBYET YIUIYOJICHHIO M PACIIMPECHHUIO 3HAHUW, (OPMHUPOBAHUIO HHTEpeca K
MO3HABATEIILHON  AESITETbHOCTH, OBJIAJNCHUIO MpHEMaMH TMpolecca MO3HAHUS, Pa3BUTHIO
MIO03HABATEIBHBIX CIIOCOOHOCTEH.

st 5hpexTHBHOTO BBITIONHEHUS 3aJaHU CaMOCTOSATENBHON PabOTHI CTYJCHTaM MpeaIaraeTcs
OpPraHW30BaTh CBOIO pPa0OTy B paMKaX KOTHHTHBHBIX W METAKOTHUTHBHBIX YYEOHBIX CTpaTCTHH.
KoruutuBHbIE CcTpaTeruu_BKIIOYAIOT B ce0si ydueOHble NEHCTBUS, HAIpaBJICHHbIE Ha OOpabOTKYy U
ycBOCHHE yueOHOU nHpopMaIuu. K KOTHUTUBHBIM YY€OHBIM CTPATETHSM OTHOCSTCS:

18


https://e-learning.unn.ru/course/view.php?id=4313

b HOBTOpCHI/Ie (Bay‘-II/IBaHI/Ie, NepCUChIBAHUC, TOAUYCPKUBAHUC, BBIACICHUC, 0003HaUYCHUE U

ap.);
° 3J1a6opaum{ (KOHCHCKTHPOB&HI/IG, HO,Z[60p HpI/IMCPOB, CpaBHCHI/Ie, YCTaHOBJ'ICHI/Ie
Me)I(Hpe}IMeTHBIX CBﬂSeﬁ, HCIIOJIB30BaHUC HOHOHHHTCHBHOﬁ J'II/ITep aTprI,

nepedpazupoBanue, COCTaBIeHUE MOHATHITHOTO JepeBa U Jp.;

e Opranmszanus (TpyNIHPOBAHKUE IO TEMaM, COCTaBJICHHE KJIACCU(UKAIMH, TAOJUI, CXEM,
HalMCaHWE pe3loMe W JIp.); IUIAaHMpPOBaHHWE (COCTaBIEHHE IUIaHA, JIOTUKA TOCTPOSHUS
COJIepKaHus, IOCTAHOBKA TSN, peaTu3aIs eld U JIp. ).

MeTaKkOTHUTUBHBIC CTPAaTEerHH IMOAPA3yMEBAIOT OpPraHW3aIMI0 U YIpaBJICHUE Yy4eOHOU

JIESATSIIbHOCThI0. K METaKOTHUTHBHBIM CTPATETHSIM OTHOCSITCS:

¢ [ImanupoBaHue (COCTaBJICHHE IJIaHA, JIOTHKA MOCTPOCHUS COACPKAHMSI, MOCTAHOBKA IIEIIH,
peanu3anus ey u ap.);

e HaGOmonenne (OlEHKAa JOCTUTHYTOTO, OTBETHI Ha BOMPOCHI JUISI CAMOKOHTPOJIA,
MIPUMCHEHHE TEOPUH Ha IMPAKTHKE, COCTABJICHUE TE3UCOB IO TeMe, OOpaIlleHue K APYyTruM
HAYYHBIM UCTOYHUKAM U JIp.);

e Perynsamus (CaMOKOHTPOJIb, CaMOOIICHKA, HCIIOJIb30BAHHUE JIOTIOJTHHUTEIBHBIX PECYPCOB,
BOJICBAsI PETYIISIIINS, OTpEIeNIeHHAs! TTOCTIEI0BATEILHOCTh BBITIOIHEHUS 3aJaHUs U JIp. ).

3aja"usi IEPBOTO M BTOPOTO YPOBHEW CaMOCTOSITENIBHOW pabOTHI — 00IMIOO0pa3oBaTeIbHBIC U
omHparoTcs Ha 0a30BbIe yueOHbIE cTpaTeruu (MOBTOPEHMS, d1a0opalyu), MOAITOMY B OJWHAKOBOM
Mepe MOTYT OBITh HCITOJI30BAHBI JIJIsl (JOPMUPOBAHUS BCEX MPOPECCHOHATBHBIX KOMITCTEHITHIH.

Ilepsoiii ypogens camocmosmenvHvlx pabom: MUCbMEHHBIE OTBETHI HA BOIPOCHI, OMpeAeTIeHUE
MOHATHI «CBOUMH CIIOBAMMY.

Bmopoii yposenv camocmoamenvHbix pabom: COCTaBICHHE TNPO(HEeCCHOHAIBHOTO MHHHU-
TJIOCCApHs IO TEME MCCIICA0BAHNS; TOMANTHIE KOHTPOJIbHBIC PaOOTEHI.

Tpemuii yposenv camocmosmenvHblX pabdom: KOHCIEKTUPOBAHHWE HAYYHOW JIUTEPATypPhI
3aJJaHHOW TeMe, aHHOTHPOBAHUE HAYYHOH JINTEPATYPHI TI0 aKTyaJIbHBIM MPO0IeMaM HCCIIeIOBAHUS.

Yemeepmoili ypoGeHb CAMOCMOAMENbHLIX pabom: TONTOTOBKa 0030pa mo Teme «MeTojbl
ONTHMH3AIIMA B  COBPEMEHHBIX HCCICIAOBAHUSAX B O0JIACTH  IKOHOMHKO-MAaTEMaTHYECKOTO
MOJICTTUPOBAHUSY), M3yUYEHHWE HAYYHBIX IKYpPHAIBHBIM pPaOOT OTEYECTBEHHBIX U 3apyOeKHBIX
HCCIIeIOBAaTeNIeH 10 aKTyalbHBIM TMPOOJeMaM HCCIICIOBAHMS C BOCCTAHOBJICHHE MPOMEKYTOUHBIX
BBIKJIQJIOK.

Ilamuiti yposenv camocmosmenvHulx pabom: cOCTaBiIeHUE MOPTQOINO; BBITOJHEHHE YUeOHO-
MCCIIEIOBATENBCKOM (MMPOEKTHOM) paOOTHI.

Kauecmeo evinonnenusa camocmoamenvnvlx padom CTYJIEHTOB OCYIIECTBIISIETCS HAa OCHOBE
HECKOJIbKMX BHUIOB KOHTpOIA. Koppexmupyrowuii KOHmMpoas OCYIIECTBISICTCS MpernofaBaTesieM BO
BpeMsl  MHIWBHIyaJIbHBIX 3aHATHH B BHJE COOECEJIOBaHUS WM TECTOBOW  IPOBEPKH.
Koncmamupyrowuiti konmpons TPOUCXOTUT IO 3apaHee COCTaBJICHHBIM HHIWBUIYaTbHBIM IUIAHAM
W3YYCHHS JUCIUIUIMHBI WM BBITOJIHEHUS ONPEICICHHOTO 3aJaHus Ui OICHKH Pe3yJIbTaToOB
3aBEpIICHHBIX 3TAMIOB CAMOCTOSTENBEHOU paboThl. CamoKoHmpons OCYIIECTBISETCS CAMUM CTYJICHTOM
0 Mepe M3yYeHUs JUCIMILTUHBI IO COCTABJICHHBIM IPOTPAMMHBIM BOTIpocaM. Mmoz2osvlii KOHMpoJib
MIPEJICTaBIsIET COOOM aTTeCTaINIO CTYICHTOB 110 BCEM BHIaM PabOTEHI.

5. ®oH/1 OLIEeHOYHBIX CPEACTB I POMEKYTOUHOM ATTECTALMHU M0 TUCHHUILIMHE (MOIYJIIO0),
BKJIFOYAIOIIHNHN:

5.1. Onucanue MIKaJ OLEHNBAHUS Pe3yJIbTATOB 00yUeHHs MO AUCHUILINHE

Yposenn IIkaja oneHnBaHusi cGOPMHUPOBAHHOCTH KOMIIeTeHINIi

copmupoBan
HOCTH
KOMIIeTeHIHii

J10X0

HEY/10BJIETBO
PUTEJIBHO

YAOBJIETBOPH
TEJIbHO

X0po11o

O4Y€Hb XOopouio

OT/IMYHO

IPEeBOCXO0AHO
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He 3aYTeHO 3a4TeHO
(MHAMKaTOpa
AOCTHKEHUS
kommnerenuuii) | OTcyTcTBHE YpoBeHb MunumansHo | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HAHUHI 3HAHUN HIKE | JOMYCTUMBIH 3HaHUH B 3HaHUU B 3HaHUH B 3HaHUH B
TCOPETUYECKO | MHHHMAJIbHBI | YPOBEHB o0BeME, o0BeMe, 00BeME, o0BeME,
To MaTepuama. | X 3HaHUH. COOTBETCTBYIO | COOTBETCTBYIOINI | COOTBETCTBYIO | NPEBBIIIAOIIE
TpeboBaHH. JonymieHo eM €M Iporpamme eM M IpOrpamMmy
3 HeBo3MOXHOC | Mmemu mecTo | MHOro Iporpamme MOATOTOBKHU. Iporpamme MIOArOTOBKH.
HAHUS
Tb OUCHUTB rpyOsie HEeTpyOBIX MIOJTOTOBKH. JonymeHo MIOATOTOBKH,
[OJHOTY OIITNOKH. OIINOKH. JlomymieHo HECKOJIEKO 6e3 ommoOOoK.
3HAHUH HECKOJIBKO HECYIIECTBEHH
BCJICAICTBUE HerpyobIx BIX OLINOOK
OTKa3a ommboK
oOyyaromieroc
s OT OTBETa
OtcyTcTBHE IIpu pemienun | IIpogemoncrp | Ilpomemonctp | Ilponemonctpu | Ilpomemonctp | Ilpomemonctp
MHHHUMAJIbHBI CTaHAapTHBIX UPOBaHbI UPOBAHbI BCE PpOBaHbI BCE UPOBAHbI BCE HUpPOBaHbI BCE
X yMEHHH . 3a7aq He OCHOBHEIE OCHOBHEIE OCHOBHBIE OCHOBHEIE OCHOBHEIE
HeBo3MoOXHOC | MPOJEMOHCTP | yMEHHSI. YMEHHSI. YMEHHSI. yYMEHHMs,pelie | YMEHHS,.
Th OLICHUTH HPOBaHbI Pemenst Pemens! Bce Pemensr Bce HBI BCE Pemens! Bce
HaJM4Ine OCHOBHBIE THUIIOBBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
v yMeHuit YMEHHSI. 3aj1a4u ¢ 3a7a4H C 3aa4y . 3aj1a4u ¢ 3ama4n.
MEHUS
= BCIIC/ICTBHE HeTpyOBIMU HerpyObIMU BeimonHeHEI Bce | OTACTBHBIMU Bemmonnensr
OTKa3a Wmemu MecT0 | ommGramu. OIINOKaMU. 3aJjaHusl, B HECYIeCTBeH BCC 33JIaHUs, B
o0yyaronieroc rpyObie BEINOJIHEHBI BEIIOJIHEHBI TIOJIHOM HBEIM MOJTHOM
s1 OT OTBETA OLIMOKH. BCE 3aIaHM BCE 3aJaHus, B | o0ObeMe, HO HEI0YeTaMHU,
HO HE B MIOJIHOM HEKOTOPBIE C BBITIOJTHEHBI oGbeme 6e3
MIOJTHOM o0bemMe, HO HeI0YeTaMH. Bce 3amaHus B | HEAOYCTOB
obbeMe. HEKOTOPBIC C HIOJTHOM
HEJJ0YeTaMH. obOBeMme.
OtcyTcTBHE IIpu pemenun | Nmeercs IIponemonctp | Ilponemonctpu | Ilponemonctp | Ilpogemonctp
BIIaJICHUS CTaHIApPTHBIX | MHUHHUMAIBHBI | MPOBAaHBI POBaHBI HPOBaHbI UpPOBaH
MaTepHAIOM. 3a1a4 He i 0a3oBBIC 0a3oBBIE HaBBIKH TBOPYECKHUH
HeBo3MoOXKHOC | IPOJEMOHCTp HaBBIKH HaBBIKH HOAXOJ K
Tb OLIEHUTh HUPOBAHBI Habop IIpH PCIIEHNH | pereHUI0
Hagbixn HaTMuKe 6a30BbIE HABBIKOB JUIS | NPM PELIEHMH | NPH PELICHUH HECTAHNAPTH | HecTaHZAPTHEI
HABBIKOB HABBIKIL. penreHus CTaHIApTHBIX | CTaHIApTHBIX bIX 337124 0€3 | x 3amau
BCJIGICTBUE CTaHIAPTHBIX | 3amady c 3ana4 0e3 ommnboK u
oTKaza Wmenn mecto | 3amad ¢ HEKOTOPBIMU ouIMOOoK 1 HEJI0YETOB.
obyuaromeroc | IPyObie HEKOTOPBIMHU HeJ09eTaMH HEJI0YETOB.
s OT OTBETa OIINOKH. HeJ0ueTaMu
IIkaja oueHKH NPH MPOMEKYTOYHOM aTTeCTALMHU
Ounenka YpoBeHb OATOTOBKH
NMPEBOCXOTHO Bce xommereHnuu (4acTh KOMIIETEHITHH), HAa (OPMUPOBAHHE KOTOPHIX
HampapJ€Ha JUCHOUILINHA, C(I)OpMPIpOBaHLI Ha YPOBHC HC HHUIKC
«MPEBOCXOJAHO», MPOJAECMOHCTPUPOBAHbI 3HAHMS, YMEHHS, BJIQICHUS IO
COOTBETCTBYIOIIUM KOMIICTCHIMAM Ha YPOBHE, BBIIIC MPEAYCMOTPEHHOTO
IPOrpaMMoOu
OTJIMYHO Bce kommereHnmu (4acTh KOMIIETEHITHI), Ha (OPMUPOBAHHE KOTOPHIX
HampapJCHa JUCHOUIUINHA, C(i)OpMHpOBaHBI Ha YpPOBHC HC HHIKC
«OTJINYHOY», TPU 3TOM XOTs Obl OJlHA KOMIETEHIUs cHOopMHUpOBaHA Ha
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YPOBHE «OTIUIHO»

O4YeHb XOPOIIo

Bce xommereHuuu (4acTH KOMIIETEHIMI), Ha (OPMHUPOBAHHE KOTOPBIX
HampasJjieHa JUCLHUILTAHA, COPMUPOBAHBEI Ha YPOBHE HE HHXKE «OYCHb
XOpOILO», MPH 3TOM XOTSA Obl OJHA KOMIETeHIHs c(hOopMHpOBaHA Ha
YPOBHE « OYEHb XOPOLIO»

XO0poIIo Bce xommereHnnu (4acTh KOMIIETEHITHI), HAa (OPMHUPOBAHHE KOTOPHIX
HampaBjcHAa JUCIUIUINHA, CGHOPMHUPOBAHBI HA YPOBHE HE HHUXKE
«XOpOIIO», MPH 3TOM XOTs OBl OJHA KOMIICTCHIMSA CPOpPMHpOBaHA Ha
YPOBHE «XOPOIIIOY»

yaoBJjieTBOpUTEN | Bce xomnereHumu (4acTH KOMIETEHLMH), Ha (POPMHPOBAHHME KOTOPHIX

BHO HampaBlieHa JUCHUIUIMHA, CGOPMHPOBAaHBI HA YpPOBHE HE HHXKE
«YOOBJICTBOPHUTCIIbLHO», TIIPpHU 3TOM XOTA 61)1 OJHa KOMIICTCHIIUA
chopMHpOBaHa Ha YPOBHE «yJIOBIETBOPUTEIHHO

HeyJI0BJIeTBOPUT | XoTs  Obl  oaHa  KOMIETeHIMs  cOPMHpOBaHa  Ha  YPOBHE

€JIbHO «HEYIOBJIETBOPUTENHHO», HU OJHA M3 KOMIIETEHIMHA He chopMHpOBaHA
Ha YPOBHE «ILIIOXO0Y

JI0XO0 XoTst ObI 0JTHA KOMITETEHITHsI C(OOPMUPOBaHA HA YPOBHE «ILIOXO0)

5.2.

Tunosblie KOHTPOJIbHBIC 3a/I1aHUd WJIN UHBIC MaTEpHaJibl, HeOﬁXOIII/IMI)Ie
IS OLIEHKH Pe3yJIbTATOB 00y4eHMHsI.

5.2.1 Koumponwnuie gonpocut

80NpOChHI

Koo gopmupyemoii komnemenyuu

1 cemecTp

GbyHKUMiL.

GyHKIUH.

1.  Kiaccudukanusi 4uCIOBBIX MHOMXKECTB.
2. Ywucno coueTaHui Clic . bunom Herorona. Tpeyronpnuk Ilackans.

3. Tlonsrtue dyHkIMHU, 00IacTh onpeaeneHus, 0oaacTb 3Had4eHnH. CrocoOkI 3aJaHusL.
4. DnemeHTapHble CBOMCTBa (YHKIMH (MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb,
HNEepHOANYHOCTh). DYHKIHA ob6mero Buma. CrnoxxhHas cbyHKum{ KaK KOMITO3UILIMS HECKOJIBKHUX

5. OcHoBHble dnmeMeHTapHble (yHKIuH. OyHKUUSA, oOpaTHAs NaHHOW. DiIeMEHTapHEIe

6. DmeMeHTapHbBIE CIIOCOOBI MOCTPOCHUS TPahUKOB (CIBUT M PACTSDKEHHE BIOIb OCEH,
0TOOpa’KeHNE OTHOCUTEIILHO OCEH, CII0KEHHE 1 YMHOXKCHHE).

7. 3anaHue KpUBBIX HESIBHO, TapaMETPUUECKH, B IIOJIIPHBIX KOOPIUHATAX.

8. Apudmernyeckas U reoMeTpHuecKas nporpeccun. IlocienoBaTensHOCTH.

9. Ilpenen mocnenoBaTeNbHOCTH, TeOMeTpUuecKas HHTeprperanus. Cxopasmuecs H
pacxofsiyecs Nocae0BaTeIbHOCTH. EANHCTBEHHOCTH Npeieia NOCIe]0BaTENbHOCTH.

10. Teopembl 0 mpenenax MOCIEIOBATENIPHOCTH, CBA3aHHBIX C paBEHCTBAMH H C
HepaBeHCTBaMU (0e3 J0Ka3aTeIbCTBA; TEOMETPHUYCCKIE HHTEPIPETALNN).

11. OrpaHnYeHHOCTH CXOZAIIEics NocienoBaTeNbHOCTH. Teopema BelepmTpacca o
peiesie MOHOTOHHOI OrpaHUYeHHOI TOCIIE/IOBATENLHOCTH, T€OMETPHIECKas HHTEPIIPETALINS.

! nl
12. CXoIuMOCTh NOCJIEN0BATEILHOCTH (1 + l) E (Bcé 6e3 mokazarenbcTBa.) Uncino

e. Ilonstie HaTypasbHOTO JIOTapudma.
13. Tlpenen ¢yHkumu npu X — =OC M Ha KOHEYHOM YydacTKe. EIMHCTBEHHOCTH

npezena, TeopeMsl o0 npenenax (0e3 Joka3aTenbCeTBa).
14. Bo3MoOxHBIE€ BUJIbI HEOIIPEAEIEHHOCTEN.
15. IlepBblil 1 BTOpO 3aMedaTeIbHbIE IPENENbI, CAEICTBUSI U3 HUX.
16. HemnpepslBHOCTH (YHKIMM B TOYKe. TOUYKM paspelBa M HX KIacCH(UKAIV.

OHOCTOPOHHSISI HETIPEPHIBHOCTH.

17. HenpepslBHOCTh (GYHKIHMH Ha MHO)ecTBe. CBOWCTBA HENpephIBHBIX (yHKIMH Ha
3aMKHYTOM HHTepBasie (0e3 JoKa3aTenbcTBa). HempepbIBHOCTH »IeMEHTAapHBIX (YHKIWI B
00JIaCTH UX OIIPECIICHUS.

18.  AcumnToTsl rpadukoB GyHKIMI 1 X Ki1accudukamms. HaxoxaeHne acHMITOT.

19. Cexywast u kacateibHas K rpaduky ¢yHkuun. 3amada o0 OmpeleseHHH TaHTeHca
yIJla HakJIOHAa KacaTeNbHOM K KPHBOH KaK OTHOUICHMS Ipejiesia mpHpanieHus (QyHKIHH U

VK-1

{ no
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HpHpalleHusi apryMeHTa. 3agada o0 OIpeieieHHH MIHOBEHHOH CKOPOCTH IIPU JBHXKCHHH
aBTOMOOMJIS IO TIPSIMOH Tpacce. Onperenene Npon3BOAHON GyHKIUH B Touke. O603HAYCHHS
npou3sBoaHoi. O0bsicHeHHe TepmuHa «AnddepeHunpoBanne GyHKIANY.

20. IlpaBuna nuddepeHIpoBaHs U IPOU3BOHEIE OCHOBHBIX JJIEMEHTAPHBIX (DYHKIIHIA.
[pousBoaHas cnoxHo# ¢yHkiwmu. Jlorapupmudeckoe auddepeHunpoBaHue.

21. Omnpenencuue auddepeHnupyemoit pyukuun u nuddepeniuana. ['eomerpudeckuii
cmbicn  aup¢epeHnuana. Maoes NpHOMMKEHHBIX BBIYMACIECHHA € TOMOIIBIO  3aMEHBI
npupaiieHus  QyHkuun  e€  quddepeHruanoM NP MalbIX HPHPAIICHHAX apryMEHTa.
HenpepriBHOCTE MudpdeperHnmpyemoit hyHKIUH.

22. DnacTUYHOCTh (PYHKIUM Kak IpPEAen OTHOIICHUS OTHOCHTEIBbHBIX W3MEHEHUH
3aBUCHMOM U He3aBUcCHUMOH mnepeMeHHbIX. [IpaBuino Mapmamia (reoMeTpu4ecKuil CMbICT
9NIACTHYHOCTH). IIprMepsl BEIYHUCIICHUS 2JIaCTHYHOCTH B SKOHOMHYECKOM aHaJIN3e.

23. TlpousBoxHsle n quddepeHnnatbl BHICIINX HOPSIKOB.

24. OcHoBHble TeopeMbl auddepeHmuansHoro ucuncinenus: teopemol ®epma, Poss,
Jlarpamxa, Komu (Bce — 0e3 nokazaTenncTa). [ eomeTpudeckrne HHTEPIPETaIHH.

. . O =
25. IlpaBuino JlonuTans pacKpbITUsl HEONPEAENEHHOCTEN THIIA o 4=

26. MOHOTOHHOCTh (DYHKIMH W 3HAK NMpou3BoAHOU. TOUKM IKCTpeMyMa: OIpelesIcHuE,
HEOOXOJMMOE YCIOBHE IKCTPEMYMa, TOCTATOUHbIE YCIOBHUS SKCTPEMyMa.

27. Bropast npon3BOIHAs U TEOMETPHS KPUBOH, TOUKH Ieperuoa.

28. OOmas cxema HCCIeA0BaHus QYHKINH U OCTPOCHHS IpadHKa.

29. 3agmaun Ha HauOonpllee ¥ HaMMCHbIIee 3HAa4YeHHS (QYHKIMH Ha 3aMKHYTOM
IIPOMEXKYTKE.

30. Tlonstue ¢GyHKUMHM N nepeMeHHbIX. DYHKIHMA ABYX HE3aBUCHMBIX NEPEMEHHbIX:
obnacTh onpeneneHus, ooaacTe 3HaYeHui. ['eomerpuueckas MHTEprperanus (QyHKIUH JBYX
NepeMeHHbIX. JINHUY ypOBHSL.

31. OO6mee npeacTaBiaeHue o npeaene GyHKIUN JBYX MePEMEHHBIX.

32. YacTHOe mpHpalleHHe, YacTHas MPOW3BOAHAS W YaCTHBIH auddepeHnnan GpyHKIN
IByx nepeMeHHbIX. IlomHoe mpupamenne u auddepeHnnan (QyHKIUHA JBYX HEPEMEHHBIX.
YacTHble IPOU3BOIHBIC BBICIIMX OPAAKOB.

33. IlpousBonHas MO HalpaBlIeHUIO. I'paaueHT.

34. DxctpemyM (QYHKUMHM IBYX NepeMeHHBIX. HeoOXoauMele ycioBHs, IOCTaTOYHBIC
YCIIOBHSI.

35. VYcnoBHbI 3KCTpeMyM. MeToJ| HEMOCPEACTBEHHOM MOACTaHOBKH; MeToJ Jlarpanxa
MOMCKA YCIOBHOTO 3KCTPEMyMa.

36. ®DyHKIUM HECKOJIBKUX IIEPEMEHHBIX B JKOHOMHUUYeckod Hayke. Teopus
MOTPEOUTENILCKOTO  BBIOOpAa M (DYHKIUS IIOJIE3HOCTH. IIpOM3BOACTBEHHAs — (YHKIHSL.
IpousBoacteennas ¢yukius Kob6ba — Jlyrimaca, mpou3BoACTBEHHAs (YHKIHMS C MOCTOSHHOM
IACTUYHOCTHIO 3aMEIIEHUS U T.11.

ot

2 cemecTp

1. HWuterpansHoe wucumcieHue. I[lepBooOpasHas. HeompenenéHHbIil wuHTErpall.
WurerpupoBanune — omneparus, oopaTHas qudGepeHInpoBaHHIO.

2. Knaccel unTerpupyembix ¢yHkuumid. YeTbipe cBoicTBa M TabiIMI[A HHTETPaJIOB.
Heb6epymmecs nHTETpaNbL.

3. 3amena nepemenHoro. [logsenenne nmox 3Hak quddepennmana.

4. HHTerpupoBaHUE 10 YACTIM.

5. HuterpupoBanue poOHO-paMOHAIBEHON (QYHKIIHH.

6. Hekoropble 3aMeHbl B HMHTErpajax OT TPHUIOHOMETPHYECKHX (GYHKIMH ¢
MIPOCTEHIINX HPPAIIMOHAIBHOCTEH.

7. OmnpeznenéHHbBII MHTETpa: VIO KPUBOJIUHEHHON Tpanenuy u onpeeacHne
ONpPEIEIEHHOrO UHTErPaa.

8. CaoiicTBa onpenenéHHOT0 HHTErpaa.

9. TeopeMsl O cpelHEM, HHTETpAll C IEPEMEHHBIM BEPXHUM IIpeziesioM, (Gopmyna
Hyrorona-Jle#ioruna. CrnenuansHble GYHKIUH: HHTETPaIbHBIN cuHyC, hyHKus Jlamaca.

10. IIpunosxeHus onpenereHHOro UHTerpaia: IIomaab KPUBOJIMHEHHONW Tpaneuuy,
JUTMHA JyTH (JUIsl SIBHO 3aJaHHbIX QyHKIHN). CTOMMOCTD XpaHeHUs! MPOIYKIMH Ha CKJIAJe TIPU
YCIIOBHH €€ KyCOYHO-HETIPEPBIBHOTO IOCTYIUICHUS U YOBITHSI.

11. HecobGcTBeHHBIE HHTETPAJIBl: BBEICHHE B POOIeMaTHKy. IHTerpanbl nepBoro u

= dx '.dx
BTOPOro poza. [IoHATHE CXOMUMOCTH U PACXOIUMOCTH, BEIYMCICHUE i J‘ o
X 0

12. BoccraHoBieHNe QYHKINH IBYX NEPEMEHHBIX 10 €€ TOITHOMY IH(depeHnnany.

13. Tpocreiiuine 0ObIKHOBeHHBIE U depeHIMaNbHbIe yPaBHEHHS IEPBOTO
nopsiiKa: HCIIOJIb30BAHUE HHTETPAJIBHOIO HMCYUCICHHUSA IIPU HUX PEHICHUU. YpaBHeHMe
dy _y N
—— =" — moxpoOHBI pa3dop €ero pemeHus, IOCTPOCHHE HHTETPATBbHBIX KPUBBIX,
dx x
BBEJICHHE HAa 3TOM IIPUMEpPE OCHOBHBIX MOHATHH Teopuu Iu((epeHINaTbHBIX ypaBHEHUH

OIIK-5
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IIEPBOrO IIOPsAAKAa: OOJACTH OIpPEAENCHHsS YpaBHEHMS, 0CO0OH TOYKHM, OOIIEro peleHHs,
Y4acTHOTO peleHus, 3axaun Koum.

14. MuddepennuansHoe ypaBHEHHE IEPBOro MOpsiika B 001ieM ciaydae. OCHOBHbIE
ompeneneHus. PaspemieHne OTHOCHTENBPHO NPOM3BOAHON. YpPaBHEHHS C pPa3meNsIONIHMUCS
[EPEMCHHBIMH.

15. Onnoponnast ¢yHkuus. OmHOpOIHBIE OOBIKHOBEHHBIE IU(dEpeHIaTEHOTO
YpaBHEHHS NIEPBOTO MOPSAKA.

16. Jluneiinble 0ObIKHOBEHHBIE AU((HEPEHIHAILHOTO YPaBHEHHUS MEPBOTO MOPSIKA
¥ ypaBHeHus bepHyiun: peenne meronom bephyium.

17. YpaBHeHHS B MOTHBIX Au(PepeHnnanax.

18. OObIkHOBeHHbIE IU(PEPEHINATHPHOTO YPaBHEHHS BBICIIMX MOPSIKOB: oOIIee

5 .
PECHICHUE, YaCTHOC PCUICHUE. [Mosicnenus Ha NpUMEpPE ypaBHECHU TUIIA y( ) =Sin x.

19. Ompenenenue KOMIUIEKCHOrO Yucia. ['eomerpudeckas HHTEpIpETaLysl, MOJIYb,
aprymMeHT. KOMIUIEKCHO COMpsDKEHHbIE BEIWYHMHBI. UeTsipe apuMeTHIeCKHX ISHCTBUS Hal
KOMIUIEKCHBIMM ~ 9YHCIaMH. PemieHne  KBaJpaTHBIX  ypPaBHEHHH C  OTPULATENbHBIM
JIICKPUMHIHAHTOM.

20. TpuroHomerpudeckast Gopma KoMmIuiekcHoro uucia. IlokasarembHas ¢opma
KoMIuIekcHoro yncia. @opmyis Ditnepa (6e3 nokaszarenscta). Dopmyna Myaspa Bo3BeneHHS
B CTelleHb. VI3BeueHne KOpHs HaTypaJbHOW CTENICHN U3 KOMIIEKCHOTO YHUCIIa.

21. Jluneitnble 0ObIKHOBEHHBIE AU(DEepPEHIHANBHBIC YPABHECHHUS BBICIINX HOPSIKOB:
OJIHOPOAHBIE U HeoAHOPOoIHbIe. CTPYKTypa OOLIEro pereHus OJHOPOIHOTO yPaBHEHUSL.

22. OmHOpOIHBIE YpaBHEHUS c MTOCTOSTHHBIMU koddurenTaMu.
XapakTepuCTUUECKOE ypaBHEHHE (C BBHIBOAOM). JIMHEHHO HE3aBHCHMBIC PEICHHS B CIIydasx
pPa3NUYHBIX ~ JEHCTBUTENBHBIX  KOPHEH  XapaKTePHCTHYECKOTO  yPAaBHEHUS;  KPAaTHBIX
JIEUCTBUTENBHBIX KOpHEH; KOMIIIEKCHO CONPSDKEHHBIX KOpHEH; KpPaTHBIX KOMIUIEKCHO
CONPSDKEHHBIX KOPHEH.

23. JluHeliHbIE HEOIHOPOJHBIC YPABHEHHS C IOCTOSIHHBIMH KO3(D(HIMEHTaMH U
CIeNUATBbHON PaBOH YaCThIO: METO]] HEOTPEIeTIEHHBIX KO3 HUIIHEHTOB.

24. 3apauu, MOABOIAIIKE K UICE KOHCYHOCTH OCCKOHEYHOM CYMMBI: armopusi 3eHOHA
00 Axwiece u 4epemnaxe, mociIeaoBaTeIbHOE AENCHNE OTPE3Ka Ha J[BE YaCTU C 00pa3oBaHHEM
yObIBaroLIel TeOMETPUYECKOM IPOTrPEeCCHH IIHH.

25. Yucnosele psnpsl.  OmpenpeneHne, CXOMMIMECS W PACXOJSIIUECT  PSIIBL,
HEo0X0JMMOe YCIOBHE CXOJMMOCTH, IPU3HAK PACXOIUMOCTH.

26. Psampl C TNOJOXUTENBHBIMH — WIEHAMH: TEOpPEMBbl CpaBHeHMs. [Ipu3Hak
Jlanambepa, pagukansHblid npusHak Komm (B mpenensHol dopme). VHTErpabHbINH MpU3HAK
cxoauMocTy Kol 3HaKOMOJI0KUTEIBHOTO YHCIOBOTO Psifia.

27. 3HaKo4YepenyIOIINecs YUCIOBbIE Psiibl: Mpu3Hak JleioHuma.

28. 3HaxkolepeMeHHbIE YHCIIOBBIC DSAIBI: aOCONIOTHAS M YCIIOBHAS CXOIUMOCTb.
CBoiicTBa abcoOTHO cxoasauierocs psina. Teopema Pumana 1uis yCInoBHO CXOAALIETOCs psiza.

29. OyHKOWOHANBHBIE psAabl:  oOmume moHATHA. OOTACTh  CXOAMMOCTH U
pacxogumoctr. CteneHHOW psn: ompeneneHue. Be€ 06 obmactu cxomumoctu (aOCOTIOTHOM,
YCIIOBHOW) CTENEHHOTO psja: paauyc, uHTepBai, ¢opmynsl Jamambepa n Komm-Anamapa
MIOMCKa pajuyca cXoquMoCTH. VcenenoBanue cX0QMMOCTH Ha KOHIIaX HHTEpBaJla CXOIUMOCTH.

30. Pager Teitnopa. Psampl Maxiiopena. [IaTh KilacCHYeCKHX —pa3IOKEHHMH,
OIPE/ICNICHNE PAJANYCOB CXOIUMOCTH K COOTBETCTBYIOLINM (DYHKIHSIM.

31. BpbluncieHHe HWHTETPAIOB C HCIOIb30BAHUEM CTENICHHBIX pAmOB. Pemenue
nuddepeHIanbHbIX YPABHEHUH C HCTIONb30BAHUEM CTEHEHHBIX PSIIOB.

5.2.2. TunoBble 3aJaHusA/3a1a494 1JI51 OLEHKHU copMupoBaHHOCTH KoMneTeHunu YK-1

JleMOHCTpannoOHHBIE BAPHAHTHI KOHTPOJIBHBIX padoT.
BapuaHT KOHTpOJIBHOM pabOoTHI 10 Teme 2.

y . 3x7 - Tx+2 . x?-3x+1 . sin5x
1) Haiitu yka3aHHbI€ TIpeETIbL. a) 11m¥; 0) lim S ;B) lim ——=— )
x22x% - 5x +2 x4y 4 -2 0 X0 1g2x
243 . In(1+24x
im| XL hm(gi)_
x—oo| X - x—0 ex_l

6
2). Haiitt mpousBoansie u quddepernnansl GyHKIwmii: a) ¥ =5X - s - 10;
X

4sin3x- 9tg/ x ~
= 4 \O ; B) y =390 2 cos(x - 2);T1) y =arctg In x> +3x3/x .
X7 +e

0) v
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BapuaHT KOHTpOJIBHOM paboThI 10 Teme 3.
Jnst 3a1aHHBIX HIDKE QYHKINMI:
1) HaiiTu 001acTh ONPEICIICHUS;

2) HaWTH TOYKH IKCTPEMyMa M MPOMEXKYTKH BO3pacTaHUsA-yObIBaHMS (MU TIOKA3aTh, YTO HX
HET);

3) HaiiTu TOukU neperuda (WM MOKa3aTh, 4YTO UX HET);
4) HalTH acCUMOTOTHI (UJIH MMOKA3aTh, YTO UX HET);

5) Jnsa GyHKIMU U3 MyHKTA a) HAWTH JOMOJIHUTEIHRHO HAaWOOJIbIIee U HAMMEHBIICe 3HAUYCHUS
Ha oTpe3ke [, B].

Bapuanr 1. a) y =2x° +3x7 - 12x+1, a =0, S =2;

x2-7

0) y = .
)y ="—)

BapuaHT KOHTpOJIBHOM paboThI 110 Teme 4.

1. dna dyskmum £ (x, ») =™ HaliTH YacTHBIE MMPOM3BOJHLIC MEPBOr0O IOPSAIKA M BBINMCATH
noJiHbI quddepernnan neporo nopsaka B Touke M(1,-1).

2. Jlnst manHou (yHkumu f(x,y) =yi/x +3y HalTh: a) rpaaueHT ¢yHKnMu B Touke M(1;1); O)
MOJTyJTb HAWJCHHOTO TPAJNEHTA; B) IPOM3BOIHYIO MO HAIPABJICHUIO TPAIMEHTA B YKa3aHHOM TOUKE.

3. Jlnst nausoit Gpynkmun f(x, y) =coslx’ - 3 yﬁl HalTH Bce YyacTHbIE IPOU3BOIHBIE BTOPOTO MOPSIIKA
orf o f

oxoy  ovox

4. Mccnenosarh Ha KCTpeMyM QyHKIHIO f(x,)) =6x- 6y - 3x° - 37

" 1oKasaTb, 4YTO

2

5. HaiiTu ycI0BHBIE SKCTpeMyMbI QYHKIHH  f(x, ) =2x° + 2xy - 4x - % py ycinosuu V =2x 1)

METOJIOM IOCTAaHOBKY; 2) MeToioM Jlarpamxa.

5.2.3. Tunosble 3a5aHusA/321a4M 1JIs1 OLleHKHU cpopmupoBanHocTH KomnereHunu OIIK-5

BapuaHT KOHTpOJIBbHOM paboThI 10 Teme 5.
1. BeruMcauTh HEONPEAEICHHBIE HHTErPaIbL:

2 2 >

3 2 ;
a) J{Zx— —+7cosx |dx; 6) J'COS—'xdx' B) J‘xcos(xz)dx; r) J"xe'”zdx; )
X COsS™ xsin~ x

dx .3 3
I(xz - 4)(x +3); e) J"sm* xcos” xdx .

2. Haiitn mnomans GUrypel, OrpaHUYEHHOM IMHUAMHE ¥ =3/x , x =2, ¥ =0,

Konrponsnas padora no Teme «OObIKHOBEHHBIE JU(PepeHIInaIbHbIe YpaBHEHH IEPBOTO MOPSIKAY.

yy - R ¢ X
1. Petmts 3apauy Komm: == +e* =0, 3(1) =0.2. Pemnts ypasuenus: a) Xv Sln; +tx =y Sln;;
x

0) y =ytgx +cosx; B) v +y =xy; ) (x +sin y)dx+(xcosy+siny)dy =0,
Konrponbnas padora no teme «Jluneiinsie nuddepeHnnanbupie ypaBHEHUD).
1. Petuts 3amauy Komm: v +y - 2y =0, »(0) =1, y1(0) =3,

2. Pemmth ypaHenus: a) v + 12y + 36y =0; 6)4y" +9y =0,

3. Pemmth 3amauy Komm: v+ y'- 2y =6x2, 10) =-4, y(0) =-1.
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BapuanT Ounera Ha 5K3aMeHe B IEPBOM CEMeECTpeE.

1. IlepBelii 3amevatensHbli peaen. CHopMynupoBaTh U JOKa3aTh.

2. TeoMeTpryecKas HHTEPIPETALUS IPOU3BOAHON QyHKIUK » =/ (x),

3. BeraucianTh Mpou3BOHY0 GYHKIMH V =X -Sinx

4. na byHKUuu z —In(x? + sz HaWTH KOOPJIMHATHI U MOJyJIb Ipaguenta B Touke (1,1), a Taxxke

IMPONU3BOAHYIO B 3TOM TOYKE IO HaIIpaBJICHUIO BCKTOPA & —| \E; 1) .

Bapuant GusieTa Ha 9K3aMEHE BO BTOPOM CEMECTPE.

1. Pemnts auddepennuansuoe ypapHenue v + 3y +2y =0,

2. Pemuth nuddepenimanbaoe ypaBHenue sinxdx - ydy =0,

3. Cdhopmynupyiite npusHak Jlanambepa CXOAMMOCTH 3HAKOIIOJIOKHUTENLHOTO psiga. C IOMOIIBIO
n

v
3TOTO NIPH3HAKA UCCIIEAYHTE HA CXOAUMOCTh Al >, R
n =l

n

o
4. Haiitn 061acTh aGCOIOTHOM CXOIMMOCTH CTEMIEHHOTO psiga >, 7
n=1n -

5. Pemnre nuddepenimansHoe ypapHeHue: V- 8y + 25y =2sin3x

6. Pemure ypapaenue »'© +y =0,

7. 3anucath NepBbIE MATh YWIEHOB CTENEHHOTO PsJa, ABJISIOIIErocs peneHneM auddepeHInaaIbHOro
ypaBHeHHs V + XV + Y =2X ¢ Ha4aJbHBIMH YCIOBUIMH v(0) =1, p(0) =-1.

6. YueOHO-MeTOoAMYecKOe U MHPOPMAITMOHHOE o0ecnedeHne JUCHUIITIHHBI (MOIYJIA)

a) OcHOBHas UTEpaTypa:

1. Kpacc, M. C. Maremaruka ajsi S5KoHOMHUecKkoro OaxanaBpuara : yueonuk / M.C. Kpacc, B.I1.
UynpsiHoB. — MockBa : HMHOPA-M, 2020. — 472 c¢. — (Bsicmiee o06pa3oBanue:
bakanaspuar). - ISBN 978-5-16-004467-5. - Tekcr : osnektponnbid. - URL:
https://znanium.com/catalog/product/1072296

2. Kynnprimesa E.C. Marematuka: YueOnuk st sxkonomuctoB / E.C. Kynaeimesa. — 4 uzn. — M.:
W3narenscko-toproBasgs  kopropamust  «Jlamxkos wu  K», 2014 1., -564 <c. -
http://znanium.com/bookread2.php?book=512127

3. MaremaTuka : yucioBble, (yHKIUOHAIbHBIE Pk, psiabl Dypbe : yueOHoe mocobue / I1. B.
Makapos, A. 3. AaguramoB, H. B. Cemenona, ®. JI. /lamuan. - Mocksa : U3a. Jom HUTY
«MHUCuCp», 2019. - 105 c. - ISBN 978-5-906846-54-9. - Tekcr : snmekrponHsii. - URL:
https://znanium.com/catalog/product/1231412 Pomanko, B.K. Kypc muddepenimanbubix
YpaBHEHUU U BapHUallMOHHOTO McuuciaeHus [DnekTpoHHbl pecypc] / B.K. Pomanko. - 3-e u3z.
(31.). - M.: BUHOM. Jlaboparopust 3nanuii, 2013. - 344 c. Http://znanium.com/catalog.php?
Bookinfo=538967

4. COopHuK 3ama4 1o JudQepeHIHaTbHbBIM YpaBHEHUSIM W BapHAllMOHHOMY HCUYUCICHHIO
[DnexTponnsrtit pecype] / B.K. Pomanko [u np.]; mox pen. B.K. Pomanko. - 4-¢ u3na. (311.). - M.:
BUHOM. Jlaboparopust 3Hanuif, 2012. - 219 c. http:/znanium.com/catalog.php?
Bookinfo=538996

5. IHabynun, M. M. MatemaTuka : mocobue Juist nocrynaomux B By3sl / M. W. [llabyHuH. - 8-
u3l. - Mocksa : JlaGopatopus 3Hanumii, 2020. - 747 c. - ISBN 978-5-00101-902-2. - Texkcr :
anekTpoHHbIH. - URL: https://znanium.com/catalog/product/1201316
0) IOTIOTHUTEBHAS JIUTEPATYypa:

1. Topneesa O.B., JIykpsanos B.11. KouTponbHbie pabOThI 10 MaTeMAaTHYECKOMY aHATU3Y:
¢byHKIMM MHOTHX niepeMeHHBbIX. [Ipaktukym. ®30P, 1006.15.08.

2. ®oxuna B.H., Ky3nenosa A.1O. "[IpakTukym 1o mMareMaTH4e€CKOMY aHalIM3y Ul CTYJEHTOB
¢unaHcoBoro ¢akynbrera". YuedHo-meroauueckoe nocodue. 0P, 496-12-08.

3. ConpatroB M.A., Kpyriosa C.C., Kpyrios E.B. Marematnueckuii ananus. HYacts 1. [Ipenen
¢yukun. HenpepbiBHOCTE. Yue6HOe mocobue. ®DOP, 448.12.06.
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http://znanium.com/catalog.php?Bookinfo=538996
http://znanium.com/catalog.php?Bookinfo=538996
https://znanium.com/catalog/product/1072296

4. ConpatoB M.A., Kpyrnosa C.C., Kpyrnos E.B. Marematnueckuii ananus. Yacts 2.
HuddepenunanbHoe ncyrcieHue GyHKIMH OAHOTO IepeMeHHoro. YuyebHnoe nocodue. ®O0P,
449.12.06

5. ConmaroB M.A., Kpyrnosa C.C., Kpyrnos E.B. Martematndeckuii ananus. Yacts 3.
WuTterpanbHoe ucunciaeHne GyHKINU OJJHOTO epeMeHHoro. YuebHoe nocooue. ®OO0P,
470.12.06

6. ConnaroB M.A., Kpyrnosa C.C., Kpyrnos E.B. Matematnueckuit ananus QpyHKIHHA
HECKOJIbKMX nepeMeHHbIX. YacTs 1. [luddepennmanbuoe ucuncnenrne GQyHKIUNH HECKOIBKUX
nepeMeHHbIX. YuebHnoe nocodue. ®I0P, 792.14.06

7. ConmaroB M.A., Kpyrnosa C.C., Kpyrios E.B. Marematnueckuii ananus QyHKITAN
HECKOJIbKUX nepeMeHHbIX. YacTh 2. KpaTHble uHTerpaisl. Yuebnoe nocooue. ®30P,
793.14.07

8. CongaroB M.A., Kpyrnosa C.C., Kpyrnos E.B. HecoGctBennbie unterpansl u paasl. Yacts 1.
NHuTerpanb HeCOOCTBEHHBIE U 3aBUCSIINE OT MapameTpa. YueodHoe mocooune. DIOP, 795.14.07

B) IIporpamMmHoe obecriedeHue u MaTeprer-pecypcbl
1. http://www.unn.ru/rus/books/table.html

2. http://elibrary.ru/

3. http://e.Janbook.com/

4,

http://www.znanium.com/

7. MaTepuaibHO-TeXHUYECKOE olecriedeHne JUCHUITHHBI (MOTYJIA)
Aynuropuu, o00pyIOBaHHBIC MOCAIOYHBIMH MECTaMH, MEPCOHAIBHBIM KOMIbIOTepoM, KK

MOHHTOP W/WJIH MPOCKITHOHHOM 3KPaHOM, ITPOSKTOPOM, JTOCKOM.

Ha xommberoTepe 10KHO OBITHh  ycTaHOBIEHO MuHHManbHOe [10: MSWindows,
MicrosoftOffice.
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[Iporpamma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBanusmMu OC HHI'Y mo HampaBieHuto
noarotoBku 38.03.01 «OxoHoMuKa», poduins «PUHAHCH U KpeauT. byxranrepckuii yueToy.

ABTODBI:

K.(p.-M.H. 1oueHT Kpyriaos E.B.

K.(.-M.H. 1oueHT Buiabaanos B.K.

(xadenpa MaTEMaTUUECKOTO MOJIETMPOBAHUS S3KOHOMUYECKUX MPOLIECCOB HHCTUTYTA 3KOHOMUKHU U
npennpuauMarensctsa HHI'Y)

Peniensenr:
3aBeAyrommi Kadgeapon nuddepeHIaIbHBIX YpaBHEHNUH, MAaTEMaTHUYECKOTO W YHUCIEHHOTO aHaln3a
WHCTUTYyTa WH(GOPMAIIMOHHBIX TEXHOJIOTHH MaTemaTuku u Mexanuku HHI'Y, m.¢d.-m.H., mpodeccop
J.B. bananaun

3aBenyonmii kagenpoil MaTeMaTMYECKOTO MOJEIMPOBAHUS SKOHOMMYECKHX MPOIECCOB MHCTUTYTA
sKOHOMHKH 1 npeanpuanMatensctBa HHI'Y um. H.W. Jlo6ageBckoro,
1.¢.-M.H., mpodeccop I0.A. Ky3nenos

HporpaMMa 01[06peHa Ha 3aCcJaHun MCTOI[HHGCKOﬁ KOMHUCCHU I/IHCTI/ITyTa OKOHOMHMKHU H

npeanpuHuMarenseTsa ot 15 mapra 2021 rona, mporokon Ne 3
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