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Coaep:xanue (paGovasi nporpamMmma)

Mecto nucuunianHbl B ctpykrype Ol

[Tnanupyemsble pe3yabTaThl 00yueHMs 10 JUCHMIUIMHE, 00eCeunBaroLIie JOCTHKEHIE
IUTAHUPYEMBIX PE3YJIbTaTOB O0yUYEHHS MO MTPOrpamMme

O0BeM u BUIBI YIeOHOU pabOThI
Coneprxkanue TUCIUILTAHBI
MartepuanbHO-TEXHHYECKOE U YIeOHO-METOINIECKOE 00ECIICUCHHE TUCITUTILINHBI

®DOoH/T OIIEHOYHBIX CPEJICTB 0 JUCIUILUINHE

Crp.



Lenbio

M3y4YeHUs

NUCHUIIINHEI

SABJIACTCA

(dopmupoBaHue

pe3yapTaToOB  O0y4YeHUs,

00ecneunBaoIIKX JOCTHKEHUE TUIAaHUPYEMBIX PE3YyIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOTPaMMBI.

1. MecTo nucuuminebl B cTpykrype OIl

JuctuniauHa MartemMaTU4ecKui aHaiu3 BXOIUT B 0a3oByr yacTh Osioka bl1.JducrurnivHsn

(Moynn)

[IpenmecTByromyie  OUCHUIUIMHBI [0  CBA3SIM  KoMIleTeHuuid: JluHeiHas — anreOpa,
MukposkoHOMEKa, TexXHOIOTHYECKHEe OCHOBBI IPOU3BOJICTBA, DKOJIOTUS

[locnenyromue TUCHMIUIMHBI 1O  CBSI3IM  KOMIIETCHIMH: MeTOIbl  MOJICITUPOBAHHUS U

IIPOTHO3UPOBAaHKS B JKOHOMHUKE, TeopHsi BEpOSTHOCTEHW M MareMaTH4yecKas CTaTUCTHKA, MeToabl
ONTHUMAJIBHBIX PEICHUN, DKOHOMUYECKUIN aHaIU3

2. Ilnanupyemblie pe3yjbTaTbl 00y4YeHHsI MO JUCUMILIMHE, o0ecneYynBaIONMIMe JTOCTHKEHUE
IUVIAHUPYEMBbIX Pe3yJbTAaTOB 00yUYeHHUs 10 MPporpaMmme

W3ydeHne AUCIUILTUHBI MaTeMaTHuYecKui ananu3 B 00pa3oBaTelIbHOM MpOrpaMMe HapaBlIeHO Ha
(dbopMupoBaHHE Y 00YYAIOIIMXCS CIETYIOMNUX KOMIIETCHIIUNI:
Oo6menpodeccuonanbubie komnerenuuu (OIIK):
OIIK-2 - cniocoOHOCTBIO OCYIIECTBIATH COOp, aHAINU3 U 00pAaOOTKY TaHHBIX, HEOOXOAUMBIX ISl PEIICHUS
npoheCCHOHATBHBIX 33124

[Tnanupyemblie [lnanupyemble pe3yJbTAThI 00y4eHHs] M0 THCIHILIHHE
pe3yIbTaThI

oOyueHus 1o

porpamMme

OIIK-2 Bnanets

3HaTh

Ymers

(MMETh HABBIKH)

OIIK231: ocHOBHBIE
METO/IbI cOOpa, aHaATu3a U
00paboTKHU JaHHBIX,

OIIK2y1: onpenensath
LIEHHOCTb cOO0pa, aHaJI13a
1 00paboTKH cOOpaHHON

OIIK2B1: HaBeikamu coopa,
aHanu3a u 00pabOTKH
JTAHHBIX, HEOOXOTUMBIX JIJISI

HEOOXOIMMBIX IS (uHaHCOBO- pelieHus

pelIeHus SKOHOMUYECKOM po(eCcCHOHATTLHBIX 337124

npodecCHOHANBHBIX 33124 |MHGOpMaIuu

OI1K232: Bo3moxkHoctn  |OIIK2y2: OIIK28B2: npuemamu

00paboTKu coOpaHHOI CUCTEMAaTHU3HPOBATh U pelieHus

uHGOpMAITUH JITS WHTEPIPETUPOBATH npodeccCHOHATBHBIX 3a7a49 Ha

peleHus MOJIY4EHHYIO OCHOBE PE3yJIbTaToOB,

po(ecCHOHANTBHBIX 3a71a49 |[HH(OPMAITHIO JIS MOJTYYEHHBIX B PE3yIbTATE
peuieHus aHanu3a u 00paboTku

npodeccuoHaIbHBIX 3aa4

coOpaHHON nHpOpMauu

3. O0beM U BHABI y4eOHON padoThI
VY4eOHBIM IIaHOM MPEeAyCMaTPUBAIOTCS CIICAYIONINE BUBI YIeOHON pabOThI O AUCHUIUINHE:
OuyHasi popma 00yueHuUs

Buasl yueoHoii pa6oThl Beero wac/ s.c.
Cem 2
KonTakTHas paboTta, B TOM YHCIIE: 74.4/2.07
3aHATHUS JIEKIIMOHHOTO THIIA 36/1
3aHsTHsI CEMUHAPCKOr0 THIIA 36/1
WupuBunyanpHas koHTakTHas padota (MKP) 0.4/0.01
I'pynnoBas konTakTHas padota (I'KP) 2/0.06
CamocTosTenbHas paboTa, B TOM YHCIIE: 51.6/1.43
[TpoMexyToUuHast aTTeCTalUs 18/0.5
Bua npomexxyTodHOM aTTecTaluu:
DK3aMeH OK3




O6m1ast Tpy10eMKOCTh (00BhEM YacT 00pa30BaTeIbHON
nporpaMMmsl): Yachl
3aueTHBIE € UHUIIEI

144

3aouHasi popma

Buabi yueOHoli padoThl

Bcero ugac/ 3.e.

Cem 2
KonrakTHas pabora, B TOM 4ucIie: 14.4/0.4
3aHsATUS JEKIIMOHHOTO TUIIA 4/0.11
3aHATHS CEMUHAPCKOTO THUIIA 8/0.22
NunuBunyanpHas kontaktHas padota (MKP) 0.4/0.01
I'pynnoBas koHtakTHas padota (I'KP) 2/0.06
CamocrositenpHast paboTa, B TOM YHCIIE: 122.6/3.41
ITpomexxyTouHas arrecrarus 7/0.19
Bun npomexyTo4HOM aTTeCTaluu:
DK3aMeH OK3
OO6mmas TpymoeMKOoCTh (00beM YacT 00pa3oBaTEeILHOM
nporpamMmsl): Yacer 144
3ayeTHbBIe €UHUIIEI 4

4. Conep:kaHue TUCHUTITHHBI

4.1. Pazoenvl, memubl OuCUUNTIUHBL U 6UObL 3AHAMUIL:

Temaruueckuii TUTaH TUCIIUIUTMHBI MaTeMaTHYeCKU aHAIH3 MPEACTABIICH B TaOIHIIC.

Pa3nenbl, TeMbl JUCUMILUIMHBI M BUJAbI 3aHATHI
OuHnasi popma 00yueHus

KonraktHasi pa6ora 2 Iliianupyembie
3ausrus Z pe3yJbTaThl 00y4eHHs B
o = |CeMHMHapCKOro GE g COOTHOIIECHHUH C
Ne n/n AHMCHOBAHHE TEMBI =t 1A Al alE8 pe3yJbTaTamMu
(pa3znesa) TUCHUTLTHHBI g 5 o= = | Z| S =
> = = = —g = o0yuyeHus 1o
= 3 = s 00pa3oBaTeIbHOI
= 8 5 nporpaMmme
BBencHue B MaTeMaTHUYECKHI OIK231, OTIK232,
L aHanu3. Teopus nmpenenos 8 8 12 |OMK2yl, OITK2y2,
' OI1K2g1, OITIK2B2
Juddepenumanbaoe OI1K231, OIIK232,
2. |ucumcieHHE 8 8 12 |OIIK2yl, OIIK2y2,
OI1K2g1, OITIK2B2
NHTerpanbHOE HCUKCIIECHUE OI1K231, OI1K232,
3 12 12 15.6 |OIIK2yl1, OIIK2y2,
OITK2g1, OITK2B2
DyHKIIMM MHOTUX OI1K231, OIIK232,
4. |mepeMeHHBIX 8 8 12 |OIIK2yl, OIIK2y2,
OI1K2g1, OIIK2B2
KoHTpOoJh 18
Htoro 36 | 36 | 04 [ 2 [516
3aouHasi popma
KonrtakTHas pabora g ILlnanupyemsle
3ausTus = Jpe3yabTarhbl 00yUeHUsi B
No 11/ HaunmenoBanue TeMbl E CEeMHHAPCKOIO [ A [~ E g ép yc()()THomeHyp[n '
(pa3aena) AUCHMILINHBI g B— = Z [ 2 4
S TE = = | =E 53 pe3yJabTaTtamMu
S E2E3ES o) 00y4YeHusi 110




o0pa3oBaTe/IbHOM
nporpamme
BBenenue B MaTeMaTHUECKUN OIIK231, OIIK232,
1. anaim3. TeopHs IPe/IeToB 1 2 30 |OIIK2yl, OIIK2y2,
' OIIK2g1, OIIK282
Juddepennmanpaoe OIIK231, OIIK232,
2. |ucuucnenue 1 2 30 [OIIK2yl, OIIK2y2,
OI1K2g81, OIIK2B2
NHuTterpanbHOe HCUKCIICHUE OI1IK231, OIIK232,
3. 1 2 32.6 |OIIK2yl1, OIIK2y2,
OIIK2g1, OIIK282
DYHKIIUM MHOTUX OI1IK231, OIIK232,
4.  |mepeMeHHbIX 1 2 30 |OIIK2yl, OIIK2y2,
OIIK2B1, OIIK282
KoHTpoib 7
Hroro 4 | 8 | 04 | 2 [1226
4.2 Cooepicanue pazoenos u mem
4.2.1 KontakTHas padora
TemaTnka 3aHATHH JEKIIHOHHOI0 THIIA
HaumenoBanue TemMbl
Buj zansarus
Neni/mm (pa3aena) « | TeMaTHKa 3aHATHS JIEKIHOHHOI0 THIIA
o — JICKIIMOHHOI'0 THIIA
1. Beenenue B [Tonsatue MHOXecTBa. Onepanuu Haj
MaTeMaTHUYeCKUN MHOkecTBaMu. CTaHIapTHBIE YHUCIIOBbIE
aHanus. Teopus MHOKECTBA. BbIyKJIble MHOXKECTBA.
IIpeIeIoB - [loHsITHE OKPECTHOCTH TOUKH.
@yHKIHOHAIbHAs 3aBUCUMOCTh. CBOMCTBA
¢ysakuit. 'paduxy 0OCHOBHBIX
aJIeMeHTapHbIX GyHKUUH. OyHKIMM cripoca U
MIPEITIOKEHUSI.
[TocnenoBarenbHOCTS. [Ipeaen
NIOCIIEI0BATENBHOCTH U €T0 CBOMCTBA.
JR— [Ipenen pynkuuu. beckoneunsie u
OJIHOCTOPOHHHUE Npezeibl. beckoHeuHo
MaJible M 0eCKOHEUHO 00Jbine QYHKIUH, UX
cBoiicTBa. (CBONMCTBA MPENETIOB.
[Ipu3naku cymecTBoBanus npezaena. Ilepserit
Y BTOPOU 3aMeUaTeNIbHbIE PEEIIbI.
JICKIIHUA o
Boruncnenue npenenoB GyHKIMMA, c1ocOObI
pacKpbITUsI HEOTIPEAETIEHHOCTEN.
HenpepriBHOCTS (DYHKIINH B TOUKE U HA
JeKIns otpe3ke. CBOWCTBA HEMPEPHIBHBIX (PYHKITHIA.
Touku pa3pbiBa, UX KJIacCUPUKALU.
2. Huddepenunansuoe [IpousBonHas pyHKUIUHU, €€
HACUYUCIICHUE R reoMeTpuyeckui cMbici. [IpaBuina
BBIYHUCIIEHUS IPOU3BOAHBIX. OCHOBHBIE
TeopeMbl AU GepeHInaTbEHOTO HCYUCTICHUS:




teopeMbl Depma, Posis, Jlarpanxka.

JIEKIAS

UccnenoBanue GpyHKIMH CpeICTBAMU
nudepeHIMATBHOTO UCUNCIICHUS. Y CIIOBHS
MOHOTOHHOCTH (PYHKIIHH. DKCTPEMYM
¢ynkuuu. HeoOXoquMBblil 1 10CTaTOYHBIC
MIPU3HAKU CYIIECTBOBAHUS SKCTPEMYMa.
Beimykiocts dyHknun. Touku nepernda
rpaduka GyHKIUU. ACUMITOTHI Tpaduka
dbynkun. OOmas cxema MUCClIeIOBaHUS

(GyHKIHH.

JIEKIUA

[IpousBonnbie BicIUX nopsiakoB. [IpaBuiio
Jlonurans. Juddepenuman GpyHKIUM 1 ero
reomeTpuyeckuii cMbici. CBoiicTBa
muddepeHmmana.

JIEKIHAS

DKOHOMHYECKHUH CMBICI TPOU3BOIHOM:
npeenbHble U3IEPKKU TPOU3BOJICTBA,
AIACTHYHOCTH (PYHKIIMH CIIpOca U
PEIOKEHUS.

NHuterpansnoe
UCYHCIIEHUE

JICKITUS

[lepBooOpasnasi, ee CBOWCTBA.
HeonpenenenHslil HHTErpai U €ro CBOMCTBA
Y TEOMETPUYECKHUN CMBICIL.

JIEKIHAS

OcCHOBHBIE METO/Ibl UHTETPUPOBAHUS
(HemocpeICTBEHHOE UHTETPUPOBAHNE,
UHTETPUPOBAHUE 110 YACTAM,
VHTETPUPOBAHUE NTOJCTAHOBKON).

JIEKIHAS

OnpeneneHHblil HHTErpa, ero
reoMeTpuuecKuii cMbici. OnpeneneHHbIn
MHTErpai Kak QyHKIUS BEPXHETo Mpeena.
Teopema Herotona-Jleii6nuna. CoiicTBa
ONPEAEIEHHOr0 HHTErpaa.

JIEKIHAS

I'eomeTprueckue NpUIOKEeHUs
OIPEIIEJICHHOIO UHTETpasa.
HecoOcTBeHHbIE HHTErpabl IEPBOTO U
BTOPOI0 poja.

OyHKIINA MHOTHX
IIEPEMEHHBIX

JIEKITUS

[TonsiTHe PyHKIMK MHOTUX IT€PEMEHHBIX.
I'paduk GyHKIMN MHOTHX MTEPEMEHHBIX.
[Ipenen u HenpepbIBHOCTH (YYHKIIUU MHOTHX
NIEPEMEHHBIX.

JIEKITUS

YacTHble IPOU3BOIHBIE U MTOJTHBIN
nuddepennran GyHKIIIH MHOTHX
nepeMeHHbIX. [Ipon3BoaHas mo
HaIpaBJICHHUIO.




JIEKIUA

I'pagueHT GyHKIMN MHOTUX MTEPEMEHHBIX.
DkcTpeMyM (DYHKIIUYA MHOTUX ITEPEMECHHBIX.
JloctaTouHoe ycnoBHe SKcTpeMyMa G YHKIIUU
JIBYX MEPEMEHHBIX.

*JeKIUN 1 WHBbIE Y4eOHBIe 3aHATHS, MPEIyCMAaTPUBAIOIINE IPEUMYIIECTBEHHYIO Tlepeaady yueOHoH nHpopMannn
MeIarorndeckiMu pabOTHUKAaMHM OpraHu3aluy W (W) JIMIAMH, TPUBJIEKAEMBIMH OpraHu3aliell K peann3aliu
00pa3oBaTeIbHBIX IPOrPaMM Ha UHBIX YCIOBHUSX, 00YYarOIIMCS
TemaTuka 3aHSTHI CEMMHAPCKOI0 THIIA

Neni/n

HaumeHoBaHNe TeMbI

(pa3aeJa)
JAMCIUTJINHBI

Buj zansarus

CEMHUHAPCKOro THma**

TeMaTuka 3aHATUA CEMHUHAPCKOIo TUIIAa

Beenenue B
MaTeMaTUYCCKHI
aHanus. Teopus
MpeJeoB

IMPaKTHICCKOEC 3aHATHC

[Tonstue muoxectBa. Onepanuu Haj
MHOecTBaMU. CTaHIapTHBIE YNCIIOBBIE
MHO’KECTBA. BhINyKibie MHOKECTBA.
[loHsATHE OKPECTHOCTH TOUYKH.
@yHKIMOHAIbHAS 3aBUCUMOCTh. CBOMCTBA
¢bynkuit. 'paduku 0oCHOBHBIX
areMeHTapHbIX QyHKImA. OyHKIMH cripoca
Y IIPEIIOKEHUSL.

IMMPAKTHYCCKOC 3aHATHUC

[TocnenoBarenbHOCTS. [Ipeaen
MOCJIETIOBATEILHOCTH U €r0 CBOMCTBA.
[Ipenen pynkuun. beckoneunsie n
OJIHOCTOPOHHUE Tpeseiibl. beckoHeuHo
MaJible 1 0ECKOHEUHO Ooublne QyHKIINH,
ux cBoiicTBa. (CBOMCTBa MPEJEIOB.

MMPAKTHYCCKOC 3aHATHUC

[Ipu3Haku cymecTBOBaHUs Ipeaena.
IIepBbIil 1 BTOpOU 3aMeydaTeIbHbIE
npeaensl. Beraucienue npeaenos
(GyHKIMH, CIOCOOBI PaCKPBITHS
HEONPEIECICHHOCTEN.

MMPAKTHYCCKOC 3aHATHUC

HenpepbBHOCTH QYHKIIMHU B TOUKE U HA
otpe3ke. CBONCTBa HEMPEPHIBHBIX
¢yskuil. Touku pa3peiBa, UX
KJaccuuKanus.

Huddepenunansuoe
WCYHCIICHUE

MPAKTHYCCKOC 3aHATHUC

[IpousBoaHas pyHKUIUHU, €€
reoMeTpuueckuii cmsici. IIpaBuna
BBIYHCIIEHUS IPOU3BOAHBIX. OCHOBHBIE
TeopeMbl TuddepeHIaTbHOTO
ucuucnenus: teopemsl @epma, Poss,
Jlarpanxa.

IMMPAKTHUYECKOC 3aHATHE

HccnenoBanue QyHKINMHU CpeICTBAMU
g depeHIIMaTbHOTO UCYUCIICHUS.

VY ci1oBUSI MOHOTOHHOCTH (DYHKITUH.
OxctpemyM pyHkiuu. HeoOxonumelii u




JOCTaTOYHbIE IPU3HAKH CYIIIECTBOBAHHUS
9KCTpeMyMa. BBIMyKIIOCTh (QYHKIIMH.
Touku nepern6a rpaduka GyHKINAH.
Acumnrotsl rpaduka pyakmum. Oomas
cXeMa UccIeoBaHus (QyHKIIUH.

[Tpon3BOIHBIEC BBICIIUX MOPSIIKOB.
[IpaBuso Jlonurans. Juddepenuan
(YHKIIUY ¥ €70 TEOMETPHYSCKUN CMBICTT.
CgoiictBa quddepennuana.

IMPAKTHYECKOC 3aHATHE

DKOHOMUYECKUI CMBICIT POU3BOTHOM:
npeiesIbHbIE U3/IEPKKH TTPOU3BOCTRA,

NPaKTHYECKOEC 3aHATHE
AMACTUYHOCTH (DYHKIUU CIIpOca U

IPEIIOKECHHUS.
HuTerpansaoe [TepBooOpasHas, ee CBOMCTRA.
HCUYHUCIICHUE npakTudeckoe 3ansatue  |HeomnpeneneHHsld HHTErpail v €ro CBOWCTBA

n FeOMCTpI/I‘IeCKI/Iﬁ CMBICIJI.

OCHOBHBIE METO/IbI HHTETPUPOBAHUS
(HemocpenCTBEHHOE HHTETPUPOBAHUE,
WHTETPUPOBAHUE TI0 YACTAM,
WHTETPUPOBAHUE MOJCTAHOBKOM).

IMMPAKTHYCCKOC 3aHATHC

OrnpeenieHHbIN UHTErPall, €ro
reoMeTpuueckuii cmpici. OnpeneneHHbIN
NPaKTUYECKOe 3aHATHE [MHTErpaj Kak (PyHKIMs BEPXHEro mpeena.
Teopema HeroTona-JleliOnuma. CoiicTBa
OINIPEAEIEHHOI0 HHTErpaa.

I'eomeTprueckue NpUIOKEeHUs
OIPEIEJICHHOI O UHTETpasa.
HecoOcTBeHHbIE HHTErpabl IEPBOTO U
BTOPOI'0 poja.

IMMPAKTHUYCCKOC 3aHATHUE

@DyHKIIUU MHOTUX [TonATne PyHKIIMN MHOTUX NEPEMEHHBIX.
MIEPEMEHHBIX I'paduk KIIMM MHOTHX TE€PEMEHHBIX.
P MMPAKTHUYCCKOC 3aHATHE P (1) q)yH 1t p

[Ipenen u HepepBIBHOCTH (YHKIIUU
MHOTHX NIEPEMEHHBIX.

YacTHble TPOU3BOIHBIE U MOJTHBIN
nuddepennman GyHKIIMT MHOTHX
nepeMeHHbIX. [Ipon3BogHas mo
HaIpaBJICHHUIO.

MPAKTHYCCKOC 3aHATHUC




I'pagueHT GyHKIMN MHOTUX MTEPEMEHHBIX.
DkcTpeMyM (DYHKIIUA MHOTHUX
nepemMeHHbIX. JlocrarouHoe yciioBue
9KCTpeMyMa (PYHKIUHU JIBYX EPEMEHHBIX.

MPAKTHUYCCKOC 3aHATHUC

** ceMHUHaApBI, IPAKTUYECKHE 3aHATH, TPAKTUKYMBI, Ta00paToOpHbIe pabOTHI, KOJUIOKBUYMEI U WHBIE aHAJOTHYHBIC
3aHATHA
HNuas koHTakTHasi padota

IIpu npoBenenun yueOHbIX 3aHsaTHH CI'OY obecreunBaeT pa3BUTHE Yy OOY4YaIOIIMXCS HABBHIKOB
KOMaHJHO! paObOThl, MEKIMYHOCTHON KOMMYHHUKALIMH, IPUHSITHS PELIEHUH, JINJEPCKUX KaueCTB (BKJIIOYast
IpyU HEOOXOJMMOCTH MPOBEICHUE HHTEPAKTHBHBIX JIEKIUM, TPYIIOBBIX TUCKYCCUH, POJIEBBIX WID,
TPEHUHTOB, aHAJIN3 CUTYAIM U IMHTAIIMOHHBIX MOJIEJICH, MTPETo1aBaHue TUCIUILINH (MOoaynel) B hopme
KYpPCOB, COCTaBJIEHHBIX Ha OCHOBE PE€3YyJIbTAaTOB HAyYHBIX MCCIEAOBAHUI, IPOBOAUMBIX OpraHU3alMEN, B
TOM YHCIIE C YUYETOM PETHOHAIBHBIX OCOOCHHOCTEH MpOQeCcCHOHATBHON AEATEIBHOCTH BBITYCKHUKOB U
notpeOHOCcTEel paboTomareneii).

@opMBbl U METO/IbI IIPOBEACHUSI MHOW KOHTAKTHOM paOO0ThI MpuBEAeHb B METOAMUECKHUX YKa3aHUIX
10 OCHOBHOM Ipo(hecCHOHaIbHON 00pa30BaTEIbHOM MporpamMmme.

4.2.2 CamocrosiTeJibHasi paboTa

HaumenoBanue TeMsbl (pa3aeJia .
Neni/mm (p ) Bua camocrosiTesibHOI padoThl ***
AMCHMILINHBI
1 BBenenue B MaremaTHueCKUid aHAIN3. TE€OpUS |- BBIOJIHEHHE TOMAITHHUX 33 1aHHH
' MpeJIEIOB - TECTUPOBAHHE

- BBIIOJIHEHUE TOMAIIHUX 3aaHUI
2. JuddepeHnnanbHOE UCUUCTICHUE

- TECTHPOBAHUE

- BBITIOJTHEHHE JOMAITHUX 3aJaHui
3. WHuTerpanbHOe UCUNCIEHHE

- TCCTUPOBAHHNC

= BBIITIOJIHCHUEC JOMAIlITHUX 3aI[aHPII>i
4. @YHKIIUA MHOTHX MTEPEMEHHBIX

- TECTHPOBAHUE

*** caMmoOCTOsTeNbHAs paboTa B CEMECTpE, HANMCAHHE KYPCOBBIX PaldOT, JOKJAI0B, BBIMOJIHEHUE KOHTPOJIbHBIX
pabot

5. MaTepl/IaJ]I)HO'TeXHI/I‘{eCKOC Hu y‘{eﬁHO-MeTOIII/I‘IeCKOC odecneyeHue AUCHHUIIIIMHBI

5.1 JIuteparypa:

OcHoBHasi iMTEpaTypa

1. Kpemep, H. III. Maremarnueckuii ananu3z B 2 4. Yacte 1: y4eOHMK M NPaKTUKYM JIs
akajemuueckoro 6akanaspuata / H. III. Kpemep, b. A. ITytko, . M. TpuiiH; 0OTBETCTBEHHBINH pelakToOp
H. III. Kpemep. — Mocksa: M3natenscTBo FO0paiit, 2019. — 244 c. — (bakanaBp. AxageMudeckuii Kypce).
— ISBN 978-5-534-02017-5. — Tekctr : onektpoHsbii // 3BC IOpaiitr [caiit]. — URL:
https://biblio-online.ru/bcode/434537

2. Kpemep, H. II. Martematuueckuid aHanu3 B 2 4. Yactp 2: y4yeOHUK U MPAKTHKYM JUIS
akagemuueckoro 6akanaspuara / H. ILI. Kpemep, b. A. Ilytko, V1. M. TpuiiuH; OTBETCTBEHHBIN PEIaKTOP
H. III. Kpemep. — Mocksa : U3natensctBo FOpaidt, 2019. — 389 c. — (bakanaBp. AkajgeMU4YecKHii Kypc).
— ISBN 978-5-534-02019-9. — Tekct: oanextponnbii // DOBC IOpaiit [caiit]. — URL:
https://biblio-online.ru/bcode/434538

3. Makapos, C.J1. Matemaruka Jiist )KOHOMHCTOB (MaTeMaTHICCKUN aHAIN3 ¥ JIMHEIHAs anredpa) :
yuebHoe mocobue / MakapoB C.1. — Mocksa : KuoPyc, 2020. — 263 ¢. — ISBN 978-5-406-07840-2. —
URL: https://book.ru/book/934068 (nata oopamenus: 30.10.2019). — TekcT: 371eKTpOHHBIH.

JlonoJIHUTeIbHAS JTUTEpaTypa

MareMaTtrka JIj1s SKOHOMHUCTOB. 3agavyHuK: ydeOHoe mocodbue / C.M. MaxkapoB mon pen., M.B.



Mumenko mox pea. — MockBa: KuoPye, 2018. — 358 c¢. — ISBN 9785406064238
https://www.book.ru/book/930056

5.2. IlepeyeHb JTUIEH3HOHHOTO MPOTPAMMHOI0 00ecrevYeHust

Microsoft Windows 10 Education / Microsoft Windows 7 / Windows Vista Business

2. Office 365 ProPlus, Microsoft Office 2019, Microsoft Office 2016 Professional Plus (Word, Excel,
Access, PowerPoint, Outlook, OneNote, Publisher) / Microsoft Office 2007 (Word, Excel, Access,
PowerPoint)

3. STATISTICA 6.0 (uuz. mojs3.)

=

5.3 CoBpemenHble npogeccuoHaTbHbIE 0a3bl JAHHBIX, K KOTOPHIM 00ecre4yuBaeTcs J0CTyI
00y4Jarouuxcs

1. Ilpodeccnonanpuas 6a3a nanubX «MH(pOpMaIMOHHBIE CHCTEMBI MUHUCTEPCTBA IKOHOMHYECKOTO
pasButus Poccuiickoii @enepannu B cetr MaTepuer» (Ilopran «Odurmansaas Poccus -
http://www.gov.ru/)
2. IIpodeccuonanpHas 6a3za naHHbIX «@UHAHCOBO-3KOHOMHYECKHE MoKa3areau Poccuiickoi
denepauuny (OpunuansHbiil caiit Munucrepcta punancos PO - https://www.minfin.ru/ru/)
3. [Ipodeccuonanvhas 6a3a nanubix «OdunuansHas cratuctukay (Odunuansuelii calT denepanbHOMl
cITyObI TOCY/IapCTBEHHOM cTaTUCTUKY - http://www.gks.ru/)

5.4. I/IH(l)OpMaIII/IOHHO-CHpaBO‘leIe CUCTEMBI, K KOTOPbLIM o0ecneuuBaeTcs A0CTYII

00y4arouuXxcs
1. CrnpaBouHo-nipaBoBas cucrema «Koncynbrant [1nrocy
2. CnpaBouno-npaBoBas cucrema «["’APAHT-Makcumym))

5.5. CnenuajbHble NOMeIEHUs
Y4eOHble aynuTOpuu i IpoBeaeHus 3auHsaTuil  |KoMIiekTsl yueHn4yeckoii Medenu
JIEKIIUOHHOI'O THIIA MynbMeaUIHBIN IPOEKTOP
Jlocka
OKpaH
Y4eOHble ayIUTOPUU AJIs1 TPOBEICHUS KomriekTsl yueHndeckoii Medenu
MPaKTUYECKUX 3aHATUHN (3aHATHI ceMuHapckoro |MylbMeauitHbIA TPOEKTOp
THUIIA) JHocka
OKpaH
Kommnsrorepsl ¢ BbIX0/10M B ceTh «IHTEpHET» U
O1OC CI'DY
VY4eOHble ayIUTOPUH AJIsl TPYMIOBBIX U KomriekTsl yueHndeckoii Medenu
VHIUBUYAIbHBIX KOHCYJIbTALlAN MynbMeIuiTHBINA TPOEKTOP
Hocka
OKpaH
Kommnbrorepsl ¢ BbIX0/10M B ceTh «HTEpHET» U
O1OC CI'DY
VYyebHbIe ayAUTOPUH ) TEKYIIEro KOHTposist 1 |KoMIIIeKThl yaeHn4eckoi mebenn
IIPOMEKYTOUHOM aTTECTaluU MynbMeaUIHBIN IPOEKTOP
Hocka
OkpaH
KommbroTepsl ¢ BbIxos10M B ceTh «MHTEpHET» N
OUOC CI'9Y
[Tomerienust y1st CAMOCTOSATETBLHOM pabOTHI KommiekTsl yuennueckoit medenu
MynbMeaUIHBIN IPOEKTOP
Hocka
OkpaH
KommbroTepsl ¢ BbIxo10M B ceTh «MHTEpHET» N
OUNOC CI'DY
[Tomerienus ajst XpaHeHUs 1 KomrmiekTsl criennanu3upoBaHHON MeOeTu st
npOoUIAKTHIECKOTO 00CTYKHBAHUS XpaHeHus: 000pyIOBaHUS




|o60pyn03aHI/m

s npoBeeHusl 3aHATUI JIEKIIMOHHOTO THIIAa UCTIOIB3YIOTCS IEMOHCTPAIMOHHOE 000pYI0BaHUE U
y4eOHO-HATJISIHBIE TTOCOOMSI B BUJIE MPE3CHTAIIMOHHBIX MATEPUAIOB, 00ECICUMBAIOIINX TEMATUYCCKUE

WJUTIOCTPAIIHH.

5.6 JIaGopaTopuu u JJabopaTopHoe 000py10BaHHE

JlaGopaTtopus
HNudopmarimoHHbIX
TEXHOJIOTHI

B IpOeCcCHOHATBEHON
JCSITENIBHOCTH

Jlocka
OkpaH

CIoy

KoMIutekTsl yaeHHYeCKOM Mebenu
MynbMeauiHbINA TPOEKTOP

Komnreroreps! ¢ BerxoaoM B ceth «MHTepHe™ 1 ONOC

JlaboparopHoe 00opymoBaHME

6. @OH/1 OILIEHOYHBIX CPEJCTB MO AUCHUIIHHe MaTeMaTHYeCKHii aHAJIN3:

6.1. KoHTpoJIbHBbIE MEPONIPHUSITHSI 1O TUCITHILJIMHE

®opma KOHTpPOJIS OTmeTuTH
Buja koHTpOJISE HysAHoe
3HAKOM
«+»
Texymuii KOHTPOJIb O1eHKa JOKJIag0B -
Y CTHBIN/TIMCEMEHHBIN OTPOC -
TectupoBanue +
[IpakTrueckue 3agaun -
OneHka KOHTPOJIBHBIX padoT (11l 3a04HOU

(dbopmbl 00yUeHUST) )
ITpoMexyTOUHBII KOHTPOJIb DK3aMeH +

ITopsinok npoBeneHnst MepoONPUATHI TEKYIIero U NPOMeKYyTOYHOT0 KOHTPOJISI ONpeessieTcst
MeTtoau4yecKUMH YKa3aHUSIMH 110 OCHOBHOI mpodeccHoHaNbHON 00pa3oBaTe/IbHOIl Nporpamme
BbICIIEro 00pa3oBaHusi, yTBepxIeHHbIMH YueHbIM coBetoM ®I'BOY BO CIJY Nel0 or

29.04.2020r.

6.2. Ilnanupyemble pe3yJbTaThl 00yUeHHs 10 JMCHHUILIMHE, 00ecTeYnBaIOIue 0CTHKEHHe
MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 MporpaMmme

Oomenpodgeccuonanbubie komnerenuun (OIIK):
OIIK-2 - ciocoOHOCTBIO OCYIIECTBIATH COOP, aHAIN3 U 00paOOTKY JaHHBIX, HEOOXOIMMBIX JJISl pEIICHUS

npodecCHOHANBHBIX 3a1a4

[Inanupyemslie IInanupyemsble pe3yabTaThbl 00y4eHHS 110 AUCHUILIHHE

pE3yJIbTaThI

oOy4eHus 1o

nporpamme
3HaTh YMmeTb Bragers

(MMETh HaBBIKH)

IToporosslii OIIK231: ocHOBHBIE OIIK2y1: onpenensath OIIK2B1: HaBbIKamMu cOopa,
METO/IbI COOpa, aHAIKM3a U |[IEHHOCTh cOopa, aHainn3a |aHanmu3a u 00pabOTKH
00paboOTKH JaHHBIX, 1 00paboTKM COOpaHHON |MaHHBIX, HEOOXOIUMBIX IS
HEOOXOIUMBIX IS (huHAHCOBO- peteHus
peleHus 9KOHOMMUYECKOM npodecCHOHANBHBIX 3a7a4
npodeccHOoHANBHBIX 3aa4 |MHGOpMauu

IToBbI11IEHHBIN OIIK232: Bo3moxkHocTn  |OIIK2y2: OIIK2B2: npuemamu
00paboTKn coOpaHHOM CHUCTEMATHU3UPOBATh U pereHus




uHpopmanuu st
pereHus
poQ)eCCHOHANIBHBIX 3a]1a4

WHTEPIPETUPOBATH
MOJIY9EHHYIO
nHpOpMaIuIo s
peurenust

HpO(bCCCI/IOHaJ'IBHBIX 3aJa4

po¢eCCHOHABHBIX 3a71a4 Ha
OCHOBE Pe3yJIbTaTOB,
MOJTyYCHHBIX B pe3yIbTaTe
aHanu3a 1 00paboTKU
cobpaHHOl nHbOpPMAITUN

6.3. IlacopT OLIEHOYHBIX MATEPHAJIOB

Nen/m | HammeHoBaHmMe TeMbl Koutpoanpyemsbie Buja xouTposi/ucnosib3yemble
(pa3neJia) IMCHUIIHHBI IUIAHMpYeMble OlleHOYHbIE CpeCcTBa
pe3yJabTaThbl 00y4eHu sl
B COOTHOIIEHHH C
pesyJbTaTamu Texkymmi IIpoMe:xxyTOYHBII
0o0y4eHMus 1O
nporpamMmme
1. Baenenue B OI1K231, OIIK232, TectupoBanue |Dk3ameH
matemarnueckuit ananus. (OIIK2yl, OIIK2y2,
Teopus npenenos OIIK2g1, OIIK282
2. HuddepenunansHoe OIIK231, OIIK232, TectupoBanue |IDK3aMeH
VCYHCIICHHE OIIK2yl1, OIIK2y2,
OIIK2g1, OIIK282
3. NurterpansHoe OIIK231, OIIK232, TectupoBanue |IK3aMeH
HCYHCIICHHE OIIK2yl, OIIK2y2,
OIIK2g1, OITK282
4, DyHKIIMY MHOTUX OIIK231, OIIK232, TectupoBanue |Dk3ameH
IIEPEMEHHBIX OIIK2yl1, OIIK2y2,
OIIK2g1, OIIK282

6.4.01eHOYHbIC MATEPHAJIBI VIS TEKYIEr0o KOHTPOJIA

IlpumepHasi TeMaTHKa I0KJIa10B

Pasznen nucuunanHbI

Tembl

Bonpoce! 1Jisi yCTHOTO/IHCHbMEHHOT0 0ITPoca

Pasnen nucuunanHbI

Bonpocsl

3a;1a}mﬂ AJIAA TECTUPOBAHUSA 1O JUCHUIIJIMHE IJI OHECHKH C(l)OpM]/IpOBaHHOCTl/I KOMl'leTel-[Ill/lﬁ
Pasmemensr B DMOC CI'DVY, https://Ims2.sseu.ru/course/index.php?categoryid=514

Eciu pynkuuio f(x) MOXKHO NpeACTABHTH KAK CYMMY YHCJIa A M 0€CKOHEYHO MaJI0il
npu X — X, QyHKUUM, TO:

-f(x) = A

-Uucno A ects npenen ¢yHkuun f(x) mpu X — X,

-Oynkmus f(x) sBAsSETCS OECKOHEYHO MAJIOM MPU X —> X,

- f(x) He uMeeT mpenesua mpu X — X,

EcJiin B HEKOTOPOM OKPECTHOCTH TOYKH X, (PyHKuHMs f(X) 3aKIH0OUYEHA MEXKAY ABYyMS




GyHkuusaMu ¢(x) U y(x), IMEHIIMMHU OUHAKOBBIN npenea A npu X — X,, TO
bynkumusa f(x):

-meer 3nauenue f(x,)=A
-He nmeer npenena npu X — X,
-CTpeMUTCS K HYJIIO IPA X —> X,

-meet ipenen mpu X — X, , paBHbIN A

IycTh a(x), B(X)- OecKOHEeYHO MaJible IPU X —>a ® lim Ax) =1. Torma a(x):

2 a(X)
-PaBna f(X)
-OkBuBajenTHa [(X)
-Beckoneuno manast 6oiiee BHICOKOTO Topsiika, 4emM [S(X)
-Beckoneuno manas Goliee HU3KOro mopsiaka, yem J(X)

YkaxnTe HeBepHOe YTBep:KIeHHe:

. sSinx
lim——=1

x—0 X

. COSX
im ——=1

x—0 X

lim 9 =1
x—0 X

. arctgx
lim 9X -

x—0 X

1

3navenue npegesa lim tgx paBHO:
T

X—>—+0
2

-HE CYIIECTBYET
2 3n
3HaveHnue npegesaa lim (1_Hj paBHO:

-6

- 00



Nlw wlN

3HaveHune npegesia Iirr}) COZSSX paBHO:
X X
-0
-0
20
2
2
9)
2
3HaueHue nmpeaesna Iim0 2X°+X paBHO:
X X
-0
=00
-1
-2
. 5x*+1
3Havenue npegeaa lim paBHO:

0 X —2x+3

sin 3x
2X

3HaveHne mpegesia Iinl paBHO:
X

NDjw wiN

1
[BEN

oo



Cos5y—cosTx
2

lim
Beruuciaure *° x

-12

X +2x% +x+3
3navenne npeaeaa lim : paBHO:
x>0 X +1

Ax—0 y

Ecin ¢pynkuus 1udpdepenuupyema B HEKOTOPOil TOUKE, TO OHA B ITOM TOUYKE:
-meeT pa3pbIB IEPBOTO poaa

-HenpepsiBHa

-IIpunumaet 3HaueHue, pasaoe 0

-MmeeT pa3pbIB BTOPOro poja

HenpepbIBHOCTH QYHKIIMHU SAABJIAETCH:

-HeoOxoaumeim ycnoBueM auddepeHunpyeMocty QyHKIUHA

-JlocTaTounbiM ycnoBueM auddepeHupyeMocTy QyHKIHH

-HeoOGxoauMbIM U TOCTaTOYHBIM yclioBUeM quddepeHnupyemMoct PyHKITUN
-Kpurepuem nuddepenurpyemoctv yHKIIUU

Ecim y=f(u) u u=¢(x) audpdepeHuupyembie GPyHKIMUA OT CBOMX apryMeHTOB, TO
NMPOU3BOIHAA CJ0KHOU QPYHKUIMH Y = f(p(X)) paBHa:



-y = f(p'(x)

-y = f'(e(x)

-y = i (e(x))e'(x)
-y = (X' (x)

MpousBoanas pynkmmu y=l0gax:

, 1
_y=
xln a
, 1
_y=
aln x
, X
_y=_
Ina
, Ina
_y:_

Mexny aAByms HyJIaMU JuddepeHuupyeMoi GyHKUMH BCeraa Hauaercs:
-Touka paspsiBa

-XoTs Obl OUH HOJIb TPOU3BOTHOM

-XoTs OBl OJIMH HOJIb BTOPON MTPOU3BOHOM

-Touka nepeceuenus rpaduka ¢ ocsto OX

JAu¢ppepenunan GpyHKUUM paBeH:

-dy = f(X)Ax
-dy = f'(x)dx
-dy = f (x)dx
-dy = f"(x)dx

Kaxkue 3Haku uMerOT npupamenne QyHKIMA U IPUPAlleHe APTYMeHTa yObIBaKoIei
¢pyHknumn:

-1 [pOTHBOIOJIOKHBIE 3HAKU
-OrMHaKOBBIE 3HAKU

-OHU paBHBI HYJIIO

-OHH coBHaIaOT

Mpoussognas pynkmuu f(x) = x* +/x paBHa:

- F'(x) = 2x = /X



1

- f’(x):ZX—m
- f/(x) = 2x + /X
—f’(x):2x+%

Yemy paBHa NPOU3BOAHASA (YHKIIUM B TOUKE:
-YTIly HaKJIOHA KacaTellbHOM, MPOBEIeHHO! K rpaduky QpyHKINN B JaHHON TOYKE
-TaHreHcy yria HaKJIOHa KacaTelIbHOW, TPOBEICHHOM K rpaduKy QYHKIIMH B JAHHOH TOYKE

-Kocunycy yria HakiaoHa KacaTeJIbHON, IPOBEIEHHON K Ipa@uKy (PYHKIIUU B JAHHOM
TOYKE

-CuHycCy yriia HakJIOHa KacaTeIbHOU, MPOBEACHHOM K rpaduKy (GyHKIIMHU B JAHHOU TOYKE

Onpenenure yroJ HaKJI0HA K MOJIOKUTEILHOMY HanpaBJieHnio ocu OX kacaTe/ibHOI
K KPHBOii Y = 2X° B TOUKe ee ¢ abcuuccoii, paBHoii 1/4:

-45°

-135°

-60°

-90°

Onpenenure nopeaenne GyHKIUA Y = 2X> + X — 1 B OKPECTHOCTH TOYKH X = —3:
-OyHkuus yobIBaeT

-OyHKIMsA BO3pacTaeT

-OyHKIUS HE YOBIBAET U HE BO3PACTAET
-OyHKIMA paBHA HYJTIO
HeonpeneneHHbI HHTErPaJ 3TO:
-Hucno

-COBOKYITHOCTbh YHCEI

-OyHKIUSA

-CeMelicTBO (DyHKIIMIA

b
Eciu BbinosiHseTcs paBeHCTBO f(x) = F'(x), TO J'f(x)dx paBeH:

-F(x)+c

-F(b)-F(a)



-F(x)-(b-a)

-F(a)-F(b)

b
Eciu B onpeie/iecHHOM HHTerpaJie j f(x)dx BBINOJHHUTH MOACTAHOBKY X = ¢(t), rae

a

p(a)=a,; ¢(f)=Db, TO HHTErpajJ NpUMeT BU/I:

b

- j f (t)dt

a

B

- [ f (@)t

a

B

-[ Te) o't

a

b

-[ F(p) - pB)dt

a

Ykaxkure BepHOe PaBeHCTBO:
- j (f (X) + @(x))dx = j f(x)-dx— j @(X)dx

- [(F 00— p(x))-dx = [ £ (x)-dx— [ (x) - dx

_J. f(x)dxzj.f(x)-dx
e(X) " [p(x)-dx

- [ (£ 00 () -dx = [ £ (x)-dx+ [ () dx
Yemy paBHA NPOU3BOJIHAA OT HeOllpeeJIeHHOT0 HHTerpaJa:
-IIpou3BoIHOI OT MOAMHTETPATBHON (DYHKIIHH

-IlogunTerpansHOi PyHKITUN

-IlonnHTErpaTbHOMY BBIPAKEHUIO

-Juddepennmany pynkuuu
dx
HNurerpan J. paBeH:
Va? - x?
_arcsinx+c
. X

arcsin—+c

- a

1 . X
~—arcsin—+c
-a a



1 . X
—arcsin—+c¢
-2a a

IMycTs ¢pynknus y = f(X) HenmpepsIBHA Ha IPOMeEKYTKe [a; o0), TOT/AA:

T f(x)dx = j‘ f (x)dx

T f(x)dx = l'i’!j f (x)dx

o0

jf(x)dx:m(f(b)— f(a))

-a

T f(x)dx =lim f(x)— f(a)

X—>0

Iycrs ¢pynkmusa y = f(X) HempepbIBHA B MHTepBaJie [a; D), Torna HecoOCTBeHHDIH

b
MHTerpa I f(x)dx paBeH:
b-&
[ £(9dx

b—e
lim j f (x)dx

b+e

lim j f (x)dx

im £ (x) - ()
Hurerpan [sin3xdx pasen:
-3cos3x+C

-—3cos3x+C

1cos3x+C

—10053x+C
3

HNurerpan I cos(§+%jdx paBeH:

-2c0sX+3x+C



-23in(5+zj+c
2 3

—isin§+£x+c
2 2 3

Lo X T4
2 2 3

1-2x

Muterpan [2*)dx pasen:

2(1—2x)
In 2

+C

-2 24 C

_9ol=2x)
2In2

202924 C

5dx

HuTerpan J' paBeH:

X
cos? =
3

-5tg§+C
-15tg§+C
-gtg§+c
-3tg§+c

I'pagpukom ¢pyHKIMM IBYX MepeMEeHHBIX B 0011eM cJIy4yae siBJISIeTCS:
-Kpusas na mnockoctu OXy

-Kpusas na mnockoctu Oyz

-Kpusas na mockoctu OXz

-HekoTopast mOBEepXHOCTH B TPEXMEPHOM IPOCTPAHCTBE

JIunueii ypoBHsi pyHKIIUM ABYX nepemMeHHbIX Z=f(X,y) siBJIsieTcs:

-JIuaus Ha mockocT Oxy B KOXKJIOM TOUKE KOTOPOW  (DYHKIMS MPUHUMAET OJMHAKOBBIC
3HAYEHHUS

-JIunus Ha mockoctr OyZ B KAKI0M TOYKE KOTOPOH  (DYHKITHS IPUHUMAET OTMHAKOBBIE
3HAYCHHUS

-Jlunns Ha muockoctu OXZ B KaxA0M TOYKE KOTOPOH  (DyHKIMS NPUHUMAET OJTMHAKOBBIC



3HA4YCHUA

-I'eomeTpruyecKOe MECTO TOUEK MTPOCTPAHCTBA, 3a0aBAEMbIX KOOpAUHATAMHU: (X;Y; f (X, Y))

DyYyHKUHUA HECKOJbKUX NepeMeHHbIX I depeHupyemMa B TOUKeE, eCJIu:
-CyIIeCTBYIOT YaCTHBIC MPOU3BOAHBIC TAHHOW (PYHKIIMH B ITOM TOUKE
-CymecTByeT X0Ts ObI OJJHA U3 YACTHBIX MPOU3BOIHBIX TaHHON (QYHKIIUU B JAHHON TOYKE

-UacTHbie TpOU3BOAHBIE JAHHON (PYHKIIMU CYIIECTBYIOT B HEKOTOPOU OKPECTHOCTH
JAHHOM TOYKHU U HEMPEPBHIBHBI B CAMOM TOYKE

-XO0Ts OBI OJHA U3 YaCTHBIX IMPOU3BOAHBIX CYHICCTBYCT B HCKOTOpOI?I OKPCCTHOCTH Il&HHOﬁ
TOYKH U HCIIPCPLIBHA B caMOM TOYKE

JaHa pyHKUMS HECKOJIbKHUX nepeMeHHbIX. IIpenen (eciim oH cymecTByeT U KOHEYeH)
OTHOLLEHUS YACTHOI0 NPUPALEHUS JAHHON QYHKIMHU 10 HEKOTOPOI NEepeMEeHHOH K
NPUPALLEHUIO ITOM NePEeMEHHOH NP CTPEMJICHHH IOCIEHEero K HyJII0 Ha3bIBaeTCs:

-HacTHOM MpOM3BOIHON JAHHOW (DYHKIIMU 10 COOTBETCTBYIOIIEH MTEPEMEHHOM
-IlonueiM nuddepenimranoM qJaHHOU QyHKIUU

-I"'panuentom nanHoOM PyHKIUU

-IlonHbIM npUpamieHreM TaHHON (HYHKIIUN

Moansbiii nuddepenunan pynkuuu AByx nepemeHnbix z=f(X,y) Boruucssiercs no
dbopmy.ie:

-dz=dx+dy
-dz=z, +1z;
-dz=z,dx+z,dy
-dz=12"-dx

IMpon3BoaHasi mo HanpaBJeHNnI0 GyHKIMH ABYX nepeMeHHbIX Z=f(X,y) BoIuncasieTcs
o popmyuie:

oz oz 15/4
-—=—COSa+—COScx

o ox OX

az ’ !/
-—=12,+12

ol y

oz oz 0z
-—=—CO0Sa+—C0oS f3

ol ox OX
—Q:Qcowci@cosﬂ

ol ox OX
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_dz = cos xydx + 2xydy

_dz = cosxydx + dxydy

- (ycos xy + 2xp? )dx + (xcos xy + 2 yx>)dy
_dz = —xcosxy + 2xy°

Ykaxxute HauOoJIb1Iee BO3MOXKHOE KOJMYECTBO YACTHBIX POU3BOJAHBIX BTOPOI0
nopsiAka GyHKINHU TPeX NMepeMeHHbIX:
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Jlnnuu ypoBHst pyHKuuH X° +Yy’ —z=0 NpeacTaBJsIOT co60ii:

-CemelicTBO mapabon

-CemeiicTBO TUnepo0I

-KoHIeHTpHYeCcKHEe OKPYKHOCTH, PaIRyC KOTOPBIX YBEIMYHBAETCS C POCTOM Z

-KOHI_[CHTpI/ILIGCKI/Ie OKPY>XHOCTH, pagnyC KOTOPbIX YMCHBIIACTCSI C POCTOM Z

" z=xe" + ye'.
Haijigute yacTHbIe MPOU3BOAHBbIE QYHKIMH IBYX MepeMEHHBIX ;
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I'panuent pynkuuu z=2x-y B TO4Ke (1;1) 1 B Touke (0;0):
-9TO OJIMH U TOT K€ BEKTOP

-OT0 pa3HbIE€ BEKTOPbI

-He cymectByer

-PaBeH HyIt0
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HanpagiienHue Hauckopeiimero Bo3pactanusi QyHKUMM Z=2Xy+— B To4ke (2;1)
y

3a1a€TCHA BEKTOPOM:
-0(4.2)
-€(3;2)
-t(1;2)
-t(4;1)

6.5. OIIeHO‘lHLIe MaTepuaJbl 1JI HpOMe)KyTOqHOﬁ aTrreCcralumn

LOT1) i BOIIPOCOB JIsI IPOBEACHUS MPOMEKYTOYHOI'O KOHTPOJISI B (l)opMe IK3aMCHa

Pasznen aucuMILIMHDBI

Bonpocsl

BBenenue B
MaTeMaTUYEeCKUU aHaIn3.
Teopus nipeaenon

1.
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[Tpenen nocnenoBarenbHOCTH U Tpenen GyHKIMH. ['eomerpudeckas
WHTEpPIpPETAIHSL.

beckoneuno manble u 6eckoHe4HO Oonbime yHKIuU. VX cBoCTBA.
CpaBHeHHE 0€CKOHEYHO MaJIbIX (DYHKIUH.

OCHOBHBIE TEOPEMBI O MpeJieiax.

[Ipu3Haku cyniecTBOBaHMS Mpe/ea.

beckoneunslie npenesnbl. OTHOCTOPOHHUE MTPEIEIIbI.

3ameuaTeNbHbIe MPEEIIb.

HemnpepsiBHOCTD (hyHKIIMH. CBOMCTBA HEMPEPHIBHBIX (DYHKIUI.
Touku pa3peiBa QyHKIUH.

Huddepennmanbpaoe
WCYHCIICHUE
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abhwiN

16.
17.
18.
19.

20.

. [TponszBogHas. Ee reoMeTpuyecKrii CMBICI.

. CBsI3b MEXK1y HEMTPEPHIBHOCTHIO U TU(PHEPEHITUPYEMOCTHIO.
. OcHOBHBIE TEOpEMBI 0 TUPHEPEHIUPYEMBIX PYHKIUAX.

. JlJorapupmuueckoe mudpepeHinpoBanme.

. Muddepennnan pynkuuu. CroiictBa nuddepennuana.

. CBs13p quddepennrana u npous3BoHoN. Beruncnenue

muddepeHnmana.

I'eomerpuueckuii cmpicn auddepeHmana.

IIpouzBoaHble BeicHIMX nopsakoB. [Ipasuio Jlonurans.
Bo3zpacTanue 1 yObIBaHUE QYHKIIMH.

OkerpemMyM (yHku. Heo6Xo1uMblilt 1 TOCTATOUHBIN MPU3HAKH
SKCTpEMyMa.

BbInyKk10CTh ¥ BOTHYTOCTh Ipaduka GyHkimu. Touku neperuoa.

NHTerpaibHOE NCYUCIICHNE

21.
22.
23.

24,
25.
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27.
28.
29.
30.

31.
32.
33.

[IepBooOpa3Has 1 HeonpeaeIeHHbIH HHTETpall.

CBolicTBa HEOIPEIETIEHHOIO UHTETpaJIa.

HezaBucumocTs Bua HeONpeAeIeHHOr0 HHTerpaia oT Bioopa
apryMeHTa.

Merto/1 3aMeHBI TIEPEMEHHOM B HEONIPEIETICHHOM HHTErpaie.
Meroa UHTETPUPOBAHMS 110 YACTAM B HEOIIPEIEIEHHOM UHTErpale.
OmnpeneneHHBINA UHTErpall.

I'eomeTpuyecknii CMBICI ONPENEIIEHHOTO UHTETpaIa.
CBolicTBa ONMPEIETIEHHOT0 UHTETpaa.

Beluncrienue onpeneseHHoro MHTerpaa.

HNHTerpupoBaHue no 4acTsM U METOJT 3aMEHBI IEPEMEHHOM B
OIPEJIETICHHOM UHTETPAJIE.

['eomeTprueckne NpUIOKEHNS ONPEIEICHHOTO HHTETPaIa.
Hecob6cTBennble unTerpans! | poaa.

Heco6cTBennbie naterpansi Il pona.

OYHKIIMY MHOTUX

34.

DyYHKIIMY MHOTUX NTepeMeHHBIX. HenmpepbIBHOCT.




TepEMEHHBIX 35. Yactuelie npousBoanbie. [lomubiit auddepennnar.

36. [IpousBoaHast GYHKINU 110 HAMTPABICHHIO.

37. I'panueHT.

38. YacTHble IPOU3BOAHBIEC BBHICIIUX MOPSAKOB.

39. DkcTpeMyMbl (YHKIIMH HECKOJIBKUX MIEPEMECHHBIX.

40. TTocTpoenue SMIUPUIECKUX GOPMYII METOAOM HAUMEHBIINX
KBaJ[PATOB.

6.6. llIkajabl 1 KpUTEPUH OLeHMBAHUS MO GopMaM TEKYIIero KOHTPOJIS ¥ MPOMeKYTOYHOI
arrecTalnu

IlIkaja 1 KpUTEPUHU OLlEHUBAHUS

Ounenka Kputepun oueHuBaHMsI AJ51 MEPONIPUATHIA KOHTPOJIS €
npuMeHeHHeM 4-X 0aJ11bHOM CHCTEeMbI
«OTJIHYHOY OIIK231, OIIK232, OIlK2yl, OIIK2y2, OI1IK281, OIIK2B2
«XOPOLIO» OI1K231, OI1K232, OIIK2y1, OIIK2B1
«YAOBJICTBOPUTEJIBHO) OI1K231, OIIK2yl, OIIK2B1
«HEYJI0BJETBOPUTEIbHO» |Pe3ynbraTel 00yuenust He chOpMUPOBAHBI HA TIOPOTOBOM YPOBHE




