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Coaep:xanue (pabovasi nporpamMma)

Mecto nucuunianHbl B ctpykrype Ol

[Tnanupyemsble pe3yabTaThl 00yueHHsI 10 JUCLUIUIMHE, 00eCIIeunBaOLINe JOCTHKEHHE
IUTAHUPYEMBIX PE3YJIbTaTOB O0YUYSHHS O IIPOrpamMMe

O0BeM u BUIBI YIeOHOU PabOThI
Coneprxkanue TUCIUILTAHBI
MartepuanbHO-TEXHHUECKOE U YIeOHO-METOINIECKOE 00ECIIEUCHHE TUCIUTILINHBI

®DOoH/T OIIEHOYHBIX CPEJICTB 0 JUCIUILUINHE

Crp.



Llenbio

M3y4YeHUs

IUCHUTIIINHEI

SABJIACTCA

¢dopmupoBaHue

pe3yapTaTOB  O0y4YeHHUS,

o0ecrneunBaoIIUX JOCTHKEHNE TUIAHUPYEMBIX Pe3yIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOTrpaMMBbl.

1. MecTto nucuuminnabl B cTpykrype OIl

JuctunauHa MaTtemMaTU4ecKui aHaiu3 BXOIUT B 0a3oByr yacTh Osioka bl.JducrurnivHsn

(Moynn)

[IpeamiecTByromue  AUCHUIUIMHBI 1O CBA3sSIM  KoMmrereHuwid:  JluHeitHas — anreOpa,
MukposkoHOMUKa, TeXHOJIOrMYEeCKHUE OCHOBBI TPOU3BOACTBA, JKOJIOTHUS

[Tocnenyromuye JIUCHUIIMHBI TIO CBS3SIM  KOMIIETEHIMN: MeETOapl  MOJEIMpPOBAaHHUS |

MIPOTHO3UPOBAHMUS B JKOHOMHKE, Teopusi BEpOSATHOCTEM M MaremMaTHyecKas CTaTUCTHKA, MeToJbl

OIITUMAJIBHBIX pemeHI/Iﬁ,

bromxernasa

cuctema P®, HWnoreunoe

Kp€auTOBaHUC,

CoumansHoe

cTpaxoBaHue, [leHeHO-KpeIUTHOE peryiupoBanue, baHkoBckue pucku, DKOHOMUYECKUN aHAU3

2. Ilnanupyemblie pe3yabTaTbl 00y4YeHHs] MO JAMCUHMILIMHE, 00ecleYUBaIOIMe JOCTHKEHHE
IUIAHMPYEMbIX pe3yJIbTATOB 00yUeHHs M0 mMporpamMmme

W3ydenue aucuuinHbl MaTeMaTuyeckuil ananus B 00pa3oBaTellbHOM MporpaMMe HampaBlieHO Ha
(hopMUpOBaHHE Y 00YIAOIIMXCS CICTYIOIINX KOMITCTCHIINN:
Oomenpodeccuonanbubie komnerenuuu (OIIK):
OIIK-2 - cnocoGHOCTBIO OCYIIECTBIATH COOP, aHAIN3 U 00PaOOTKY AAHHBIX, HEOOXOIMMBIX JJISl PEIICHUS
npoecCHoHANBHBIX 3a]1a4

[Tnaaupyembie I[nanupyemMble pe3ybTaThl 00y4eHHS MO AUCHHUILIMHE
pe3ybTaThI

o0y4eHus 110

IIporpaMme

OIIK-2 Bianers

3HaTh

Ymern

(MMEeTh HaBbIKH)

OIIK231: ocHOBHBIE
MeTO/Ibl cOOpa, aHaIN3a U
00paboOTKH JaHHBIX,

OIIK2yl: onpenensth
LIEHHOCTh cOOpa, aHaIM3a
1 00paboTKH cOOpaHHOM

OIIK2g81: HaBbikamu cOopa,
aHanu3a 1 00paboTKU
JAHHBIX, HEOOXOIUMBIX /IS

HEOOXOIUMBIX JIJIsI (uHaHCOBO- peuieHus

peleHus 9KOHOMMYECKOMN npodecCHOHATBHBIX 3a1a4

npoecCHOHANIBHBIX 3a1a4 |[MHGOpMauu

OIIK232: Bo3moxxkHocTH  |OIIK2y2: OIIK2B2: npuemamu

00paboTKku coOpaHHOI CUCTEMAaTU3HpPOBaTh U pelieHus

uHpOpMaLUK 171 UHTEpPIPETUPOBATH npodeccCHOHATBHBIX 33]a4 Ha

pelieHus MOJIyYEHHYIO OCHOBE PE3yJbTATOB,

npodeccHoHaIbHBIX 3aj1a4 [MH(OPMAIHIO JUIs MOJIyYEHHBIX B pe3yJbTare
pelieHus aHayu3a 1 00paboTKu

npodeccHoHaNBHBIX 3a7a4

coOpaHHOW HHPOPMALIUU

3. O0beM u BHABI y4eOHOIi padoThI
VY4eOHbIM MIaHOM MPeIyCMaTpUBaIOTCA CIEAYIONINE BUAbI Y4eOHOM pabOThI 110 IUCHUIUIMHE:
Ounas ¢opma o0yueHust

. Bcero gac/ 3.e.

Buabi yueOHoli padoThl Cont 2
KonraktHas paboTa, B TOM YuCIIE: 74.4/2.07
3aHATHA NEKIIUOHHOIO TUIIA 36/1
3aHATHS CEMUHAPCKOTO TUTIA 36/1
NunuBuayanpHas kontaktHas pabota (MKP) 0.4/0.01
I'pynnoBas koHTakTHas padbota (I'KP) 2/0.06
CamocrositenpHast paboTa, B TOM YHUCIIE: 51.6/1.43
IIpoMexyTouHas aTTecTanus 18/0.5
By npomeXyTo4HON aTTeCTalluu:




OK3aMeH

OK3

OO01mas TpyI0eMKOCTh (00beM YacTH 00pa30BaTEILHOM

nporpamMmsl): Yacer
3aueTHbIe €MUHUIIELI

144

3a04Has popma

Buanbi yueOHoii padoThl

Bcero ugac/ 3.e.

Cem 2
Konraktnas paboTa, B TOM 4ucIe: 14.4/0.4
3aHsATHs TIEKIMOHHOTO THIA 4/0.11
3aHATHS CEMUHAPCKOTO THUTIA 8/0.22
WupuBuayanbHas koHTakTHas pabota (MKP) 0.4/0.01
I'pynmosas kontakTHas padota (I'KP) 2/0.06
CamocrosiTenbHast paboTa, B TOM YHCJIE: 122.6/3.41
ITpomesxyTouHas arrectanus 7/0.19
Bua npomexyTouHOM aTTecTanuu:
DK3aMeH OK3
OO0mmas TpyI0eMKOCTh (00beM YacTH 00pa30BaTEILHOM
nporpamMmsl): Yacer 144
3ayeTHbBIe €NUHUIIELI 4

4. Conepsxkanue QU CHUNTHHBI

4.1. Pa3zoenvl, memovl OUCUUNTUHDBL U 6UObL 3AHAMUIL:

TemaTuueckuii miaaH AMCHUIUIMHBI MaTeMaTUYSCKUN aHaIN3 IpCACTaBJICH B Ta6n1/1ue.

Pa3nesibl, TeMbI AUCHMILIMHBI U BUbI 3aHATHI
QOunas ¢gopma o0yueHust

KonrakTHasi pabora 2 Ilnanupyemsble
3ausTus Z pe3yJbTaThbl 00y4eHHs B
CeMHHApCKOro S = COOTHOLLIEHUH C
HanMeHoBaHMe TeMbI = THOA =5
Ne ri/m = : & | &8 pe3yJbTaramu
(pa3aena) IUCHMILINHBI 2 5 ow == | S =
> = E = ~ g = o0y4eHus 1o
= 3 5 s 00pa3oBaTebHOI
= 8 S nporpamMmme
Beenenne B MaTeMaTHUICCKHI OIK231, OTIK232,
Lo anH Teom 8 8 12 |OIK2yl, OIK2y2,
> Jcopwipeae OIK281, OTTK282
HuddepenunansHoe OI1K231, OIIK232,
2. |ucumcnenue 8 8 12 |OIIK2yl, OIIK2y2,
OIIK2g1, OIIK2B2
NHTerpanbHOE HCUKCIIEHUE OI1K231, OIIK232,
3. 12 12 15.6 |OIIK2yl, OIIK2y?2,
OIIK2g1, OITK2B2
DYHKIIUX MHOTUX OIIK231, OIIK232,
4.  |mepeMeHHBIX 8 8 12 |OIIK2yl, OIIK2y2,
OIIK2g1, OITK2B2
KonTtpop 18
Hroro 36 | 36 | 04 ] 2 |[516
3a04Has popma
KonTakTHas padora e S [L1anupyembie
g
Ne mi/m Haumenosanue Tembt g o Sawwrna & | & E = ‘Ype3yabTaThl 00y4YeHus B
(pa3zaesa) TUCHUATLTHHBI % = |cemunapckoro| == = g
= THna = | = B = COOTHOILUEHHH C




5 = pe3yJjabTaTamMu
E E o0y4eHus 1o
S = oOpasoBaTe/ILHOM
= nporpamme
BBenenue B MaTeMaTHUECKUN OIIK231, OIIK232,
1. anai3. TeopHs IPe/IeoB 1 2 30 |OIIK2yl, OIIK2y2,
' OIIK2B1, OIIK282
Juddepenumanpaoe OIIK231, OIIK232,
2. |ucuucnenue 1 2 30 [OIIK2yl, OIIK2y2,
OI1K2g81, OIIK2B2
NHuTterpanbHOE HCUKCIICHUE OI1K231, OIIK232,
3. 1 2 32,6 |OIIK2y1, OIIK2y2,
OIIK2B1, OIIK282
DYHKIIUM MHOTUX OI1K231, OIIK232,
4.  |mepeMeHHbIX 1 2 30 |OIIK2yl, OIIK2y2,
OIIK2B1, OIIK282
KoHTpoub
0 4 8 04 |2 [122.6
TOTO
4.2 Cooepircanue pazoenos u mem
4.2.1 KontakTHas padora
TemaTnka 3aHATHH JEKIIHOHHOI0 THIIA
HanmeHoBaHMe TeMbI
Buj zansarus
Nen/m (pa3aeJa) « | TeMaTHka 3aHATHSA JEKIHOHHOI0 THIA
JICKIIMOHHOI'0 THIIA
AMCHMILINHBI
1. Bseneunue B [Tonsatue muoxectBa. Oneparuu Haj
MaTeMaTHUYeCKUI MHOecTBaMU. CTaH1apTHBIE YNCIIOBBIE
aHanus. Teopus MHO>K€CTBa. BbIMyKJIble MHOKECTBA.
IIPENIEIOB J— [loHsATHE OKPECTHOCTH TOUKH.
@OyHKIMOHANIbHAS 3aBUCUMOCTh. CBOMCTBA
¢bynkuui. 'padukn 0OCHOBHBIX
3eMeHTapHbIX QyHKIMI. OYHKINU cripoca U
PEJJI0KEHUS.
[TocnenoBarenbHOCTS. [Ipeaen
NIOCJIEI0BATENBHOCTH U €T0 CBOMCTBA.
- [Ipenen pynkuuu. beckoneunsie u
OJIHOCTOPOHHHUE Npezeibl. beckoHeuHo
MaJible M 0eCKOHEUHO 00Jbine QYHKIUHU, UX
cBoiicTBa. (CBONCTBA MPENETIOB.
[Ipu3naku cymecrBoBanus npezaena. Ilepseiit
U BTOPOI 3aMeUaTeNIbHbIE MPEEIIbI.
JICKIIUS o
Boruncnenue npenenoB GyHKIHMA, c1ocoOb!
PacKpBITUsI HEOTIPENETIEHHOCTEN.
HenpepbIBHOCTh QYHKIIUU B TOUKE U HA
JIeKIHS otpe3ke. CBOWCTBA HEMPEPHIBHBIX (PYHKIIMUA.
Touku pa3pbiBa, X KJ1acCU(pUKALIUSL.
2. Judbdepennmanbaoe JICKIHS [TpousBognas GyHkmmm, ee




HUCYHUCIICHUC

reomeTpuyeckuii cMbici. [IpaBuina
BBIYHCIIEHUS IPOU3BOAHBIX. OCHOBHBIE
TeopeMbl U GepeHIInaTEHOTO HCUUCTICHUS:
teopemsl Depma, Posns, Jlarpanxka.

JIEKIHAS

HccnenoBanue QyHKIMH CPEeCTBAMA

G hepeHIMaTEHOTO UCYUCIICHUS. Y CIIOBHS
MOHOTOHHOCTH (DYHKIIHH. DKCTPEMYM
¢ynkunu. HeoOxoaumelil 1 JocTaTouHbIe
NIPU3HAKH CYIIECTBOBAHUS DKCTPEMYMa.
Beimykiocts Gynkiun. Touku neperuda
rpaduka pyHKIMU. ACUMITOTHI Tpaduka
¢dbysakuu. O0mas cxema HCCaeI0BaHus

hyHKIHIH.

JIEKIUA

IIpousBoaHble BeicnX nopsAakoB. [Ipasuiio
Jlommurans. uddepennunan GpyHKIHH U €T0
reoMmeTpuueckuii cmpica. CBoMcTBa
muddepennmana.

JIEKIHAS

OKOHOMHYECKHUH CMBICII IPOU3BOJHOM:
IIpEEIIbHBIE U3/IEPKKU ITPOU3BOCTBA,
JIACTUYHOCTh (PYHKIMH CIIpoca U
IIPEIIOKEHUS.

HuTerpanbsaoe
HCUYHUCIICHHE

JICKITUS

[TepBooOpasHas, ee CBOMCTRA.
HeonpeneneHHbIN HHTErpai U €ro CBOMCTBA
Y TEOMETPUYECKUN CMBICIL.

JIEKIHAS

OCHOBHBIE METO/1bl UHTETPUPOBAHUS
(HermocpeICTBEHHOE HHTETPUPOBAHUE,
MHTETPUPOBAHHE I10 YaCTsM,
WHTErPUPOBAHUE TIOJICTAHOBKOM).

JIEKIHAS

OmnpeneneHHbIil HHTErpa, ero
reoMeTpuyeckuii cmbici. OnpeneneHHbIN
MHTErpal Kak (pyHKIMS BEpXHETo Npejena.
Teopema HproTona-JletiOnuma. CoiicTBa
OINIPEAEIEHHOr0 HHTErpaa.

JIEKIUA

I'eomeTpruecKue MPUIIOKEHHS
OIPEICTICHHOTO HHTETpaJa.
HecoOcTBeHHBIE MHTETPAIBI IEPBOTO U
BTOPOT'O poJIa.

OYHKIIMY MHOTUX
MePEMEHHBIX

JIEKITUS

[TonATne PyHKIIUN MHOTUX NEPEMEHHBIX.
I'paduk pyHKIIMM MHOTHX MIEpEMEHHBIX.
[Ipenen u HeNpepBHIBHOCTH (DYHKIIMU MHOTHUX
MIEPEMEHHBIX.

JIEKITUS

YacTHble TPOU3BOAHBIE U TIOJIHBIN
muddepeHnman GyHKIIMH MHOTHX
nepeMeHHbIX. [Ipon3BoHas 110
HaIPaBJICHUIO.




I'pagueHT QpyHKINKM MHOTUX NTEPEMEHHBIX.
DkcTpeMyM (DYHKIIUYA MHOTUX ITEPEMECHHBIX.
JloctaTouHoe ycnoBHe SKcTpeMyMa (yHKITUU
JIBYX MEPEMEHHBIX.

JIEKIHAS

*JIeKIMU U UHBIC yyeOHBbIE 3aHATHS, MPEAyCMaTPHUBAIOIINE MPEUMYILECTBEHHYIO Mepeaady yuyeOHol nHdopManun
TeJarOTHIECKUMH PaObOTHUKAMH OpPTaHHM3aIliy W (W) JUIaMH, TPHUBICKACMBIMH OpTaHM3AIMeH K pean3ariiu
00pa30BaTeIbHBIX MPOTPAMM Ha MHBIX YCIOBHUAX, 00YIaIOIIIMCS

TemaTuka 3aHSITHI CEMMHAPCKOI0 THIIA

HaumeHoBaHue TeMbI
Neni/m (pa3aeJa)
JMCIUTIJINHbI

Buj zansarus

CeMHHAPCKOro THIA** TemaTuka 3aHSTHSI CEMHHAPCKOI0 THIA

1. Bseneunue B [Tonstue MmuoxectBa. Onepaiuu Haj
MaTeMaTHUYECKUI MHOecTBaMU. CTaH1apTHBIE YNCIIOBBIE
aHanus. Teopus MHO>KECTBA. BBIIyKIJIbIe MHOXKECTBA.
MIpEeAeIIOB U —. [loHsATHE OKPECTHOCTH TOUYKH. §

@yHKIMOHANIbHAS 3aBUCUMOCTh. CBOMCTBA
¢bynkuit. 'paduku oCHOBHBIX
ayeMeHTapHbIX QyHKIMA. OyHKIMH cripoca
U IIPEIIOKEHUSL.

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

IMPaKTHICCKOEC 3aHATHC

[Ipu3Haku cymecTBoBaHus IIpeaea.
IIepBbIil 1 BTOpOU 3aMeydaTeIbHbIE
MPaKTHYECKOe 3aHATHE [Mpesenbl. BreruncieHue npeaenon
(GyHKIMH, CIOCOOBI PaCKPBITHS
HEONPENECICHHOCTEN.

HenpepeBHOCTH QYHKITUHU B TOUKE U HA
otpe3ke. CBOHCTBA HEMPEPHIBHBIX
¢ynkuii. Touku pa3peiBa, UX
KJaccuuKanus.

MMPAKTHYCCKOC 3aHATHUE

2. Huddepenunansuoe [IpousBosaHas pyHKLIUHU, €€
HACUYUCIICHUE reoMmeTpuyeckui cMbici. [IpaBuina
BBIYHCIIEHUS IPOU3BOAHBIX. OCHOBHBIE
TeopeMbl TuddepeHIIHaTbHOTO
nucuucnenus: teopemsl Pepma, Poss,
Jlarpanxa.

IMPAKTHUYECKOC 3aHATHE

HccnenoBanue QyHKIMH CPEeCTBAMU
b depeHIMaTbHOTO UCYUCIICHUS.

VY ci1oBUSI MOHOTOHHOCTH (DYHKITUH.
OxctpemyM pyHkimuu. HeoOxonumplii n

MPAKTHUYCCKOC 3aHATHUC




JOCTaTOYHbIEC IPU3HAKH CYIIIECTBOBAHHUS
9KCTpeMyMa. BBIMyKIIOCTh (YHKIIMH.
Touku nepern6a rpaduka GyHKIAH.
Acumnrotsl rpaduka ¢pyakmun. OOmmas
CXeMa MCCIIe0OBAaHNS (DYHKITHH.

[Tpon3BOIHBIC BBICIIUX MOPSIIKOB.
[IpaBuso Jlonurans. Juddepenmnuan
(YHKIIUY ¥ €70 TEOMETPHYSCKUN CMBICTT.
CgoiictBa auddepeniyana.

MPAKTHUYCCKOC 3aHATHUC

DKOHOMUYECKHI CMBICIT POU3BOTHOM:
MpeeiibHbIC U3IEPKKU MMPOU3BOJICTBA,

MPAKTHYECKOE 3aHATHE
AIACTHYHOCTH (PYHKIIUH CIIpOca U

IPEIOKECHHUS.
HuTerpanbsaoe [TepBooOpasHas, ee CBOMCTRA.
HCUYHUCIICHUE npakTuyeckoe 3aHsatue |HeornpeneneHHslii MHTErpal U €ero CBOMCTBA

n FeOMCTpI/I‘leCKI/Iﬁ CMBICJI.

OCHOBHBIE METOJIbI HHTETPUPOBAHUS
(HemocpeICTBEHHOE UHTETPUPOBAHNE,
WHTETPUPOBAHUE T10 YaACTAM,
UHTETPUPOBAHUE MOJCTAHOBKOM).

IMPaKTHICCKOEC 3aHATHC

OmnpeneneHHbIi UHTErpa, ero
reoMeTpuyeckuii cmpici. OnpeneneHHbIN
IPAKTHYECKOE 3aHATHE [MHTErpas Kak (PyHKIMs BEPXHEro mpejena.
Teopema HproTona-JleliOnuma. CoiicTBa
OINIPEAEIEHHOr0 HHTErpaa.

I'eomeTprueckue NpuIOKEeHUs
OIPEIIEJICHHOIO UHTETpaa.
HecoOcTBeHHbIE HHTErpabl IEPBOTO U
BTOPOI0 poAa.

MMPAKTHYCCKOC 3aHATHUC

OyHKIIUU MHOTUX [TonaTne pyHKIIMN MHOTUX NEPEMEHHBIX.
MIEPEMEHHBIX I'paduk KIIMM MHOTHX TIEPEMEHHBIX.
P MMPAKTHYCCKOC 3aHATHUC P (1) q)yH 1t P

[Ipenen u HeMpepBHIBHOCTH (YHKLIUU
MHOTHX NEPEMEHHBIX.

YacTHble IPOU3BOIHBIE U TTOTHBIN
nuddepennman GyHKIIIT MHOTHX
nepemMeHHbIX. [Ipon3BogHas mo
HaIlpaBJICHUIO.

IMPAKTHUYECKOC 3aHATHE




I'pagueHT GpyHKINKM MHOTUX NTEPEMEHHBIX.
DkcTpeMyM (pYHKIIMA MHOTHUX
nepemMeHHbIX. JlocTarouHoe yciioBue
JKCTpeMyMa (PYHKIUHU JBYX NEPEMEHHBIX.

IMPAKTHYECKOC 3aHATHE

kel CCMHUHAPDBI, TPAKTUYCCKUC 3aHATHA, IPAKTUKYMBEIL, J'Ia60paTOpHI>IC pa6OTLI, KOJUJIOKBUYMBI U UHBIC aHAJIOTMYHBIC
3aHATHA

HNuas koHTakTHasi padota
IIpu npoBenenun yueOHbIX 3aHsaTHE CI'DY obecreunBaeT pa3BUTHE Yy OOy4YaIOIIMXCS HABBHIKOB

KOMaHIHOU pabOThI, MEXKJTMIHOCTHONH KOMMYHHUKAIIUH, IPHHSITHS PEIICHUH, JIMJEPCKUX KA4eCTB (BKITFOYAS
npu HEOOXOAMMOCTH TIPOBEACHUE WHTEPAKTHBHBIX JICKIUH, TPYIIOBBIX JUCKYCCHH, POJIEBBIX HIP,
TPEHUHTOB, AaHATIN3 CUTYAIlMi ¥ UIMHUTAIMOHHBIX MOJIETICH, IIpernoJaBaHle TUCIUIUTHH (Moayiei) B popme
KYpPCOB, COCTaBJICHHBIX HAa OCHOBE PE3yJbTAaTOB HAYYHBIX HUCCIICIOBAHUI, IPOBOJUMBIX OpPraHU3AIUCH, B
TOM YHCJIE C YI€TOM PETHOHAIBHBIX O0COOCHHOCTEH MPO(EeCCHOHAIBHON ACSITENTFHOCTH BBITYCKHUKOB H
notpeOHOCcTel paboTomareneii).

@opMBbl U METO/IbI IIPOBEACHUSI MHOW KOHTAKTHOM paOO0ThI IpuBEAeHBI B METOAMUECKHUX YKa3aHUIX

10 OCHOBHOM Ipo(hecCHOHaIbHON 00pa30BaTEIbHOM MporpamMmme.

4.2.2 CamocrosiTeJibHasi paboTa

Neni/n

HanmenoBanue Tembl (pa3aea)

Bua camocrosiTeqibHOM padoThI ***
JUCIUININHBI

BBenenue B MaremaTuueCKuid aHAIM3. TE€OPUS |- BBIOJIHEHHE JOMAIIHKUX 3a1aHHH
MIPEJEIOB - TECTUPOBAHHUE

- BBITIOJTHEHHE JOMAIIHUX 3aJaHui

n CPCHIHAJIBHOC NCUYHCIICHUC
I[ (bq) peHIL - TCCTUPOBAHUE

3.

- BBIIIOJIHCHHUEC JOMAIIHUX 3aﬂaHHﬁ

NHTerpanbHOE NCYUCIICHNE
- TCCTUPOBAHUE

4.

- BBITIOJTHEHHE JOMAIIHUX 3aJaHui

qDYHKI_II/II/I MHOT'UX MEPEMCHHBIX
- TCCTUPOBAHHE

*k*k

pabot

CaMOCTOATCIIbHAs pa60Ta B CEMCECTPEC, HAIIMCAHUEC KYPCOBBIX pa60T, JAOKJIaA0B, BBINIOJIHCHUC KOHTPOJIBHBIX

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

5.1 JIuteparypa:

OcHoBHasi iuTEpaTypa

Makapos, C.11. MaTtematuka /111 5JKOHOMHUCTOB (MaTeMaTU4YeCKUI aHAINU3 U JUHEHHas anredpa) :
yuebHOe mocobue / MaxkapoB C.M. — MockBa : KuoPyc, 2020. — 263 c¢. — ISBN
978-5-406-07840-2. — URL: https://book.ru/book/934068 (mata obpamenus: 30.10.2019). —
TeKCT : 2EKTPOHHBIH.

Kpemep, H. III. Maremartnyeckuit ananu3 B 2 4. Yacte 1 : y4yeOHMK W TNPaKTUKYM JUIs
akagemuueckoro Oakanaspuata / H. III. Kpemep, b. A. Ilytko, . M. TpumuH ; 0OTBETCTBEHHBIN
penaktop H. L. Kpemep. — Mocksa : U3zmarensctBo [Opaiit, 2019. — 244 c. — (bakanasp.
Axanemuueckuit kypc). — ISBN 978-5-534-02017-5. — Texkct : anexktponHsid / DBC FOpaiit
[caitT]. — URL.: https://biblio-online.ru/bcode/434537

Kpemep, H. III. Matematnueckuit aHanu3z B 2 4. Yacte 2 : y4yeOHUK M MPaKTHKYM ISt
akanemuueckoro 6akanaspuara / H. 1. Kpemep, b. A. Ilytko, 1. M. Tpumns ; oTBeTCTBEHHBIN
penakrop H. II. Kpemep. — Mocksa : M3marensctBO IOpaiit, 2019. — 389 c. — (bakanasp.
Axanemuuecknii kypc). — ISBN 978-5-534-02019-9. — Texkct : anmekrponHsiid / DBC FOpaiit
[caiit]. — URL.: https://biblio-online.ru/bcode/434538



https://biblio-online.ru/bcode/434538

JlonoIHUTEIbHAS JTUTEpPaTypa
1. MaremaTtrka 11 5KOHOMHCTOB. 3aJauHuK : ydeOHoe mocobue / C.M. Makapos mona pen., M.B.
Mumenko mox pea. — MockBa : KnoPye, 2018. — 358 c¢. — ISBN 9785406064238

https://www.book.ru/book/930056

5.2. Hepeqeﬂb JIMICH3UOHHOT'O ITPOrpaMMHOIo o0ecneyeHus

=

PowerPoint)
3. STATISTICA 6.0 (uuna. moss3.)

5.3 COBpeMeHHLIe l'[pO(l)e(!CI/IOHaJ'[LHLIe 0a3bl AAaHHBIX, K KOTOPbIM o0ecneunBaeTcs AOCTYII

00y4Jaroumuxcs

1. Ilpodeccnonanpuas 6a3a nanubX «MH(pOpMaIMOHHBIE CHCTEMBI MUHUCTEPCTBA S KOHOMHYECKOTO

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,

pasButus Poccuiickoit @enepanuu B cetu Uutepuer» ([lopran «Odunmansuas Poccusy» -

http://www.gov.ru/)

2. Ilpodeccuonanphas 6a3a naHHbIX «DHHAHCOBO-IKOHOMHYECKHE TOKa3arenu Poccuiickoit
denepauuny (OpunuansHbiil caiit Munucrepcta punancos PO - https://www.minfin.ru/ru/)

3. [Ipodeccuonanvhas 6a3a nanueix «OdunmansHas craructuka» (Odunuansabii cailt DenepanbHON

cIyObI TOCY/IapCTBEHHOM cTaTUCTUKY - http://www.gks.ru/)

5.4. HudopManuoHHO-CIIPABOYHbIE
o0yuarumuxcst

CHCTEMBlI,

1. CHpaBO‘IHO-HpaBOBaﬁ CHUCTCMa ((KOHCYJ'IBTaHT IImroc»

2. CnpaBouno-mipaBoBas cucrtema «I"”APAHT-Makcumym»

5.5. CnenuajbHbIe MOMEIICHUA

VYyeOHbIe ayAUTOPUU JJIs IPOBEACHUS 3aHITHI
JIEKIUMOHHOI'O THUIIA

KomruiexTs! yueHnueckoi Mmebenu
MynbMeaUIHBIN IPOEKTOP

Hocka

OKpaH

VYdeOHbIe ayIUTOPUH TSI TPOBEICHUS
MPAKTUYECKHX 3aHATUH (3aHATUH CEMUHApPCKOTO
THUIIA)

KomruiexTs! yueHnueckoin Mmebenu
MynbMeaUIHBIN IPOEKTOP

Hocka

OKpaH

Kommnsrorepsl ¢ BbIX010M B ceTh «HTEpHET» U
ONOC CI'9Y

VYyeOHbIC ayAUTOPUU JJIs TPYIIIOBBIX U
WHJMBUIYAJIbHBIX KOHCYJIbTALUN

KomruiexTs! yueHndeckoit Mebenu
MynbMeaUIHBIN IPOEKTOP

Hocka

OkpaH

Kommnsrorepsl ¢ BbIX010M B ceTh «HTEpHET» U
ONOC CI'9Y

Y4eOHble ayAUTOPUHN I TEKYIIETO KOHTPOJIS U
MPOMEKYTOUYHOM aTTECTAUH

KommuiekTsl yueHHnueckoi medenu
MynbMeauHBIN IPOEKTOP

Hocka

OKpaH

KomMmprotepsl ¢ BBIX010M B ceTh «MHTEpHET» U
ONOC CI'9Y

IToMemnieHus A1l CaMOCTOSATEIbHOM pa6OTLI

KommuiekTsl yueHHuecKoi Medenu
MynbMeauHBIN IPOEKTOP
Hocka

K KOTOpPbLIM o0ecneuuBaeTcs A0CTYII



https://www.book.ru/book/930056
https://www.minfin.ru/ru/

DKpaH
KOMHBIOTepBI C BBIXOAOM B CE€TH ((I/IHTepHCT» n

OUOC CI'DY
[TomemeHus st XpaHEHUS U KoMITIeKThI crienuain3upoBaHHON MeOemu s
podUIaKTUYECKOro 00CTyKUBaHUS XpaHeHus: 000pynOBaHUs

o0opynoBaHUs

Jist ipoBeicHMSI 3aHATUI JIEKIIMOHHOTO THITA UCTIOIB3YIOTCS JJIEMOHCTPAIIMOHHOE 000pYI0OBAaHUE U
y4ueOHO-HarJIAJHbIe MOCOOUS B BUE MPE3CHTAIMOHHBIX MaTepUajoB, 00eCIEeUUBAIOIIMX TEMaTHYECKUe
WJUTIOCTPALUH.

5.6 JIabopaTopuu u 1aGopaTopHoe 060py10BaAHUE
JlaGopatopus HHPOPMALMOHHBIX TeXHONOTui |KommiekTsl yuennyeckoi medenu
B IPO()eCCUOHATBHOM 1S TEbHOCTH

MynbMeaUIHBIN IPOEKTOP
Jocka
DKpaH

Kommnsrorepsl ¢ BoixosioM B ceTh «MHTEpHET» M1 DMOC
CIroy

JIaboparopHoe 060pyI0BaHHE

6. DoHJ O1IEHOYHBIX CpPEaACTB IO JTUCHUIIJINHE MarteMaTHYeCKH aHAJIN3!

6.1. KoHTpo/IbHbIE MEPONPUSITHS 110 TUCIUTIMHE

®opma KOHTpPOJIS OtrMmeTHuTH
Bup xonTpos HYy#AHOE
3HAKOM
«+»
Texkyuuit KOHTPOJIb OneHka J0KJIa0B -
Y CTHBII/IMCBMEHHBIH onpoc -
TecTtupoBanue +
[IpakTrueckue 3agaun -
O1eHKa KOHTPOJIBHBIX padoT (JUIs 3a04HOM

($hopMbI 00ydeHMsT) ]
[IpomeKyTOUHBINH KOHTPOJIb DK3aMeH +

Ilopsiiok npoBeieHNst MEPONIPUATHI TEKYIEro M MPOMeKyTOYHOI0 KOHTPOJIsl ONpe/ielisieTcsi
MeToanyecKUMH YKa3aHHUSIMH 10 OCHOBHOIi mpodeccuoHaILHONH 00pa3oBaTe/IbHON MporpaMmme
BbICIIEr0 00pa30BaHUsl, YTBepP:KAeHHbIMH Y4eHbIM coBetoM PI'BOY BO CI'DY or Nel0 or
29.04.2020r.

6.2. [l1anupyembie pe3yJIbTATHI 00yYeHHsI MO TUCHHIJIHHE, 00eCTIeYHBAKOIIUE JOCTHKEHHE
IJIAHUPYEMBIX pe3yJbTaTOB 00y4eHMs 110 porpaMmme

Ob6wmenpodeccnonanbubie komnereHuuun (OIIK):
OIIK-2 - ciocoGHOCTBIO OCYLIECTBIATH COOP, aHAJIN3 U 00PaOOTKY AAHHBIX, HEOOXOAMMBIX JJISl pEIICHUS
npodeccuoHaNbHBIX 3a1au

[Tnaaupyembie [Inanupyemble pe3ybTaThl 00y4eHUs M0 AUCHUILIMHE
pe3yIbTaThI
o0OyueHus 1o
IIpOrpaMMme
3HaTh Ymern Braners
(MMETh HaBBIKH)




[ToporoBbiii

OIIK231: ocHOBHBIE
MeTo/bl cOopa, aHau3a 1
00paboTKHN JaHHBIX,
HEOOXOIUMBIX JUISI
peleHus
npodeCCHOHATBHBIX 3a1a4

OIIK2yl: onpenenars
LIEHHOCTh cOO0pa, aHaJH3a
1 00paboTKu coOpaHHOI
¢uHaHCOBO-
3KOHOMUYECKOH
nHbOopMaIu

OIIK2B1: HaBbIKamMu cOopa,
aHanu3a 1 00paboTKU
JAHHBIX, HEOOXOANMBIX IS
peneHus
npodeccHoHaNBHBIX 3a1a4

IoBbIIIEHHBIH

OIIK232: BO3MOKHOCTH
00paboTku coOpanHOU
uHpopmanuu st
peleHus
po)eCCHOHANIBHBIX 337124

OIIK2y2:
CUCTEMAaTHU3HPOBATh U
WHTEPIPETUPOBATH
MOJIY9CHHYIO
nHpOpMaITHIO IS
pelnieHus
poeCCUOHAIBHBIX 3a]1a4

OIIK2B2: npuemamMu
pelieHus
npodeccuoHaNbHBIX 3a1a4 Ha
OCHOBE Pe3yJIbTaTOB,
MOJIyYEHHBIX B pe3yjbTaTe
aHanm3a u 00paboTku
cobpanHOl nHbOpPMAITUN

6.3. IlacopT OLIEHOYHBIX MATEPHAJIOB

Nen/m | HammeHoBaHMe TeMbl Koutpoanpyemsie Buj xoHTpOIS/MCIONIB3yeMble
(pa3neJia) IMCHUIIHHBI IUIAHWpYeMble OlleHOYHbIEe CpeCcTBa
pe3yabTaThbl 00y4eHust
B COOTHOIIIEHHUH C
pe3yJbTaTamu Texkymmi IIpome:xxyTOYHBII
00y4eHus 1o
nporpamMmme
1. Beenenne B OIIK231, OIIK232, TectupoBanue |IDK3aMeH
mareMarnueckuil ananus. |OIIK2yl, OIIK2y2,
Teopust npenenon OIlK2g1, OITK282
2. HuddepenunansHoe OIIK231, OIIK232, TectupoBanue |IDK3aMeH
VCYHCIICHHE OIIK2yl1, OIIK2y2,
OI1K2g81, OIIK2B2
3. NurterpansHoe OIIK231, OIIK232, TectupoBanue |IDK3aMeH
UCYHCIICHHE OIIK2yl1, OIIK2y2,
OI1K2g1, OITK282
4, DYHKIIUM MHOTUX OIIK231, OIIK232, TectupoBanue |IDK3aMeH
MIEPEMEHHBIX OIIK2yl1, OIIK2y2,
OI1K2g1, OITK282

6.4.01eHOYHbIC MATEPHAJIBI VIS TEKYIEro KOHTPOJIA

IlpumepHasi TeMaTHKa I0KJIa10B

Pasznen nucuunanHbI

Tembl

Bonpoch! 1J1s1 YCTHOT0/IMCbMEHHOT0 01poca

Pasznen nucuunjanHbI

Bonpocsl

3ana}mﬁ JJIA TCCTHpOBaHHH Mo IMCIHUIIJIMHE AJIA OLICHKH C(l)OpMI/IpOBaHHOCTI/I KOMHeTeHHHﬁ
Pasmemensl B DMMOC CI'DV, https://Ims2.sseu.ru/course/index.php?categoryid=514

Ecau pyHknuio f(x) MOMXKHO NPEACTABUTH KAK CYMMY YMCJIa A B 0€CKOHEYHO MAJIOH
NpU X — X, (PyHKUHH, TO:

-f(x)= A




-Uucno A ects npenen ¢GyHkuuu f(x) Opu X — X,
-Oyakius f(x) sBisgeTcs 6ECKOHEYHO MaJol U X —> X,
- f(x) He mMeeT mpeneaa Ipu X — X,

Eciiu B HEKOTOPOM OKPECTHOCTH TOYKH X, (PYHKUMA f(X) 3aKJII0OUYEHA MEXKAY ABYyMH
PyakuusamMu o(x) U y(X), IMEIIMMHU OJUHAKOBLIN npenea A Ipu X — X,, TO
bynkuusa f(x):

-meer 3nauenue f(x,)=A

-He nmeer npenena npu x — x,
-CTpeMHUTCS K HYJIO IPU X —> X,
-Mmeer npenen npu x — X, , paBHbIN A

B(X)

IIycth a(x), B(X) - 0eckOHEYHO MaJible MpU X —>a | lim W =1.Torma a(x):
X—a o

-PaBna 3(x)

-DxBuBaneHTHa [S(X)

-beckoneuHo Maast 6osiee BEICOKOTO MmopsiaKa, uem [(X)
-beckoneuno Manast 6ojiee HU3KOTO mopsiaka, ueM [(X)
YkaxuTe HeBepHOe YTBEP:KIAeHue:

sin X _

im——=1

x—0 X

. COSX
lim —=1

x—0 X

. tgx
||m i:
x—0 X

. arctgx
lim gx _

x—0 X

1

3nadeHnue npegesa lim tgx paBHO:
T

X—=>—+0
2

-HE CYLIECTBYET



2 3n
3Hauenne npeaena lim [1——) PaBHO:
n—o n

CcoS5x
2X

3HaueHue nmpeaesna Iirr(l) paBHO:
X—>!

2X% + X
X

3HaueHue npeaesna Iirr(l) paBHoO:
X

. Bx*+1
3navenme npexeaa lin ———— paBHoO:
x>0 X¥ —2X+3

sin 3x
2X

3HaueHMe npeaesna Iing paBHoO:
X—>



olo

cosS5x—cosTx
2

lim
Beruuciaure *° x

-12

X3 +2x% +Xx+3

3HaveHmne mpegesia l'ﬂ.l ) PaBHO:
-1
-0
-0

AX—0 y

Ecaun pynkums nuddepennupyemMa B HEKOTOPOH TOYKe, TO OHA B 3TOH TOUYKe:
-Mmeer pa3peIB niepBoro poaa

-HenpepriBHa

-IIpunumaer 3HaueHue, pasuoe 0

-lImeeT pa3pbIB BTOPOTro poja

HenpepbIBHOCTH QYHKIIMU SIBJIACTCS:

-Heo6xoaumeim yenoBueM quddepeHiupyeMocty QyHKIIH



-JloctatounbiM ycnoBueM Au(depeHInpyeMOCTH PyHKIUN
-Heo6xonuMbIM 1 1OCTaTOUHBIM yCIIOBUEM AU PEpeHInpyeMOCTH (PyHKIUN
-Kpurepuem nuddepentupyemoctu QyHKIIUN

Ecim y=1fUu) U u=9(x) aupdepeHuupyemblie GPyHKIHMHA OT CBOUX APTYMEHTOB, TO
NMPOM3BOAHAS CJI0KHON PYHKIUHU Y= f(p(x)) paBHa:

-y = 1" (¥)

-y = (p(x)

-y = (e(x))e'(X)
-y = ()9'(x)

IpousBoanas pynkuun y=l0g.X:

, 1
_y=
xIna
1
_y=
alnx
, X
_y —_—
Ina
, Ina
_y -

X
Mexny aAByms HyJaaMU JugdepeHuupyeMoi GyHKUMH BCeraa Hauaercs:
-Touka paspsiBa

-XoTs Obl OMH HOJIb TPOU3BOAHOM

-XoTs ObI OZIMH HOJIb BTOPOW TTPOU3BOTHON

-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

Kakue 3Haku uMerOT npupamenne pyHKIMA U IpUpalleHne apryMeHTa yobIBawoIei
(pyHknumn:

-IIpoTrBONOJIOKHBIE 3HAKU



-OanHaKOBBIE 3HAKU
-OHM paBHBI HYJIIO
-OHH coBIIAIAIOT

Ilponssoanas Gpynkuun f(x)=x2+/x paBHa:

- £(x) = 2x — /X

'(x) = Ox — L
- f'(x) = 2x o
- £/(x) = 2x + /X
-f'(x):2x+%

Yemy paBHA NPOU3BOJHAN (YHKUIMHU B TOUKE:
-YTi1y HaKJIOHa KacaTeabHOM, MPOBEAECHHON K rpaduKy (PYHKIIMU B JAHHOU TOYKE
-TaHreHcy yria HakJIOHa KacaTelIbHOM, TPOBEACHHON K rpapuKy (GyHKIIMH B TaHHOU TOUKE

-Kocunycy yria HakjaoHa KacaTeJIbHOU, TPOBEICHHON K rpa@uKy GYHKIIMH B TaHHON
TOYKE

-CuHycCy yria HakJIoHa KacaTeIbHOU, MPOBEACHHON K rpaduKy (DYHKIIMH B TaHHOW TOUYKE

Onpenenure yroJ HaKJI0HA K MOJIOKUTEIHLHOMY HanpaBJjieHnio ocu OX kacaTe/ibHOI
K KPHBOIi Y = 2X° B TOUKe ee ¢ afCIuCCoii, paBHOii 1/4:

-45°

-135°

-60°

-90°

Onpegennte noBeaenune GyHKmun y = 2x° + X — 1 B 0KPECTHOCTH TOUKH X = —3:
-OyHk1Ms yObIBaeT

-OyHKIMSA BO3pacTaeT

-OyHKIUS HE YOBIBAET U HE BO3pACTaeT
-OyHKIUS paBHA HYJIIO
HeonpeneneHHbId HHTETPAJI ITO:
-Hucno

-COBOKYITHOCTb YHCEIT

-QyHKUIMA



-CemeiicTBO (hyHKIIUH

b
Eciu BoInoiHsAeTCH 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
Ecau B onpenesieHHOM HHTErpale J. f (x)dx BBINOJHUTH MOJCTAHOBKY X =o(t), rae

a

p(a)=a; @(f)=Db, ToO HHTErpajJ NpUMeT BU]:

b

- j f (t)dt

a

B

- [ f (@)t

a

B

- [ (o) - (1)t

o

b

-[ F(o()- o)t

a

Ykaxkure BepHOe PaBeHCTBO:
- [(F () +p(x)dx = [ (x)-dx— [ p(x)dx
- [(FO)—(x))-dx = [ £(x)-dx— [ () cx

_Imdxzjf(x)-dx
o(x) " [o(x)-dx

- [(£09-p00)-dx = [ £(x)-dx+ [ (x) - dx

Yemy paBHA NPOU3BOJAHAA OT HEOIPEJEeJEHHOI0 HHTErpPaJia:
-IIpon3BoIHOI OT MOAMHTETPANbHON (DYHKIIMH
-IlogunTerpanbHOil PyHKIIUU

-[lonnHTErpanbHOMY BBIPAKEHUIO

-uddepennmany pyHkumuu



HuTerpan _[ = paBeH:
va? —x? .

_arcsin x+c

. X
arcsin—+¢
a

1 . X
—arcsin—+c¢
a

-a
1 . X
—arcsin—+c¢

-2a a

IMycTs pynknus y = f(X) HenmpepbsIBHA Ha IPOMeEKYTKe [a; o0), TOrAA:

]3 f (x)dx :_tf f (x)dx

j f (x)dx = lim j f (x)dx

-a

T (x)dx_llm f(b) - f(a))

jf(x)dx = I|m f(x)— f(a)

-a

IycTs ¢pynkmus y = f(X) HempepbiBHa B uHTepBaJse [a; D), Torna HecoOCTBEHHBIH
b

HHTErpaJ I f(x)dx paBeH:
b-¢
j f (x)dx
b—¢

lim j f (x)dx

b+e

lim [ f(x)ax
lim f (x) -  (a)

HNurerpan Isinsxdx paBeH:

_3cos3x+C

_—3c0s3x+C



1cosSx+C
3

—lcos3x+C
3

HuTerpan J.cose + %}dx paBeH:

-2cosx+3x+C
-25in(§+zj+c
2 3

-lsin5+£x+c
2 2 3

Lo X1 % e
2 2 3

1-2x

HNurerpan IZ( dx paBeH:

(2-2x)
2 +C
In2

- 2029 In24C

_ 2(1—2x)
+C
2In2

202 In24C

Hurerpan _[ Sdx

paBeH:
2 X
cos® =
3

X
-5tg—+C
93

X
-15tg —+C
g3

5 X
-—tg-+C
393

X
-3tg—+C
g3

I'pagpuxom ¢pyHKuMM ABYX MepeMEHHBIX B 001eM cJIy4ae siBJIsIeTCs:
-KpuBas Ha miockoctu OXy
-Kpusas na mockoctu Oyz

-KpuBas na miockoctu OXz



-HekoTopast moOBepXHOCTH B TPEXMEPHOM IPOCTPAHCTBE
Jlunueii ypoBus pyHkiuu AByX nepemeHnsnix z=f(X,y) saiBiasiercs:

-JInunus Ha mmockoctr Oxy B KaXA0W TOUKE KOTOPOM  (yHKUUS MPUHUMAET OJIMHAKOBBIE
3HAYCHHUS

-JIunus Ha mockoctu OyZ B KAKJI0M TOUKE KOTOPOH  (DYHKITUS TPUHUMAET OJJUHAKOBBIC
3HAYCHHUS

-JIunus Ha mockoctu OxZ B K&)I(I[Oﬁ TOYKC KOTOpOﬁ (bYHKHI/IH IMPUHUMACT OJUHAKOBLIC
3Ha4YCHUA

-['eomeTpruyecKkoe MECTO TOUEK MPOCTPAHCTBA, 3aJaBAEMbIX KOOpAUHATAMHU: (X;Y; f (X, Y))

DOyHKIMSA HECKOJBbKHUX IIepeMeHHbIX A pepeHupyemMa B TOUKE, eCJIU:
-CylIlIeCTBYIOT YaCTHbIE MPOU3BO/IHBIE TaHHON (DYHKIIMH B 3TOM TOUKE
-CyuiecTByeT XOTs Obl OJJHA U3 YaCTHBIX MPOU3BOAHBIX JaHHOW (YHKIMHU B TaHHOM TOUKE

-YHacTHbie IIPONU3BOJHEIC ,HaHHOﬁ (bYHKIII/II/I CYIICCTBYIOT B HGKOTOpOfI OKPCCTHOCTH
IIaHHOfI TOYKH U HCIIPCPBIBHLI B caMoO# TOYKe

-XoTs OBl OJHA U3 YACTHBIX MPOU3BOHBIX CYIIECTBYET B HEKOTOPO OKPECTHOCTH JTAHHOMN
TOYKH M HETIPEPBIBHA B CAMOM TOYKE

Jana pyHKUUS HECKOJIbKHUX nepeMeHHbIX. [Ipenes (eciu OH cymecTByeT U KOHEYEH)
OTHOLIIEHUS YACTHOI0 NMPUPALIEHUS TaHHON QYHKIIMHU 10 HEKOTOPOIi epeMeHHOH K
NPUPAMICHUIO 3TOH NePEeMEHHON NPHU CTPEMJICHUH MOCJIEAHEr0 K HYJII0 HA3bIBACTCS:

-HacTHOM MPOU3BOIHON JAaHHOW (DYHKIIUU 11O COOTBETCTBYIOIICH NIEPEMEHHON
-IlomaeiM nuddepeniranom qaHHOM QYHKITUN

-I'panuentom naHHOM PyHKITUU

-IlonHbpIM NpUpamieHneM 1aHHON (QYHKLIUN

Moanbiii nuddepenunan pyHkuuu AByx nepemeHnbix z=f(X,y) Boraucssiercsi no
dbopmyuie:
-dz =dx +dy

! !
-dz=1z, +2;
-dz=2z,dx+z/dy
-dz=2"-dx

IIpousBoaHasi Mo HaNPaBJIEeHUIO (PYHKINHU ABYX nepeMeHHbIX Z=f(X,y) BbIuncCsIeTCSI
o popmy.ie:
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Hajiigure moanbii nudpepenunan GyHKumuu Z=EnAYy+ Xy
_dz = cosxydx + 2 dy

_dz = cosxydx + dxydy

- (ycos xy + 2xy? )dx + (xcos xy + 2yx 2 )dy

_dz =-xcosxy + 2xy°

Ykaxxurte HauboJIb1Iee BO3MOKHOE KOJMYECTBO YACTHBIX NPOU3BOJAHBIX BTOPOI0
nopsiaka pyHKIHUM TpeX nmepeMeHHbIX:
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Jluauu ypoBHsi yHkuuu x° +y’—z=0 NPeACTABJIAIOT COOOI:

-CemelicTBO mapabomn

-CemelicTBO THMIEpOOIT

-KoHneHTprueckue OKpy) KHOCTH, PaiuyC KOTOPBIX YBEITUUHUBACTCS C POCTOM Z

-KoHleHTpruecKne OKpyKHOCTH, painyC KOTOPBIX YMEHBIIAETCS C POCTOM Z

» z=xe’ + ye'.
Hajiigure yacTHbIE NPOU3BOAHbIC QYHKIUH ABYX NIEPEMEHHBIX :
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I'paguent pynkuum z=2x-y B TOUYKe (1;1) u B Touke (0;0):

-OTO OAWH U TOT K€ BEKTOP

-OT0 pa3HbIE BEKTOPHI
-He cymecrByer

-PaBeH Hym10

. X
HanpaBienue Hauckopeiiero Bo3pactanust PyHKUMU Z=2Xy +— B Touke (2;1)
y

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

6.5. OneHo4Hble MaTepuaJibl 1Js l'[pOMC)KyTO‘lHOﬁ aTrrecralumn

DoHp BOIIPOCOB IJIsI NPOBEACHUS MPOMEKYTOYHOI'O KOHTPOJISI B (l)opMe IK3aMCHa

Pasnen nucuunanHbI

Bonpocsl

Bsenenue B
MaTEMATHYECKUU aHAIIN3.
Teopus npenenos

1.

CoNOR~WN

IIpenen nocnenoBaTenbHOCTH U npesen GyHKIuK. ['eoMeTprudeckas
WHTEPIpETAIIHS.

beckoneuHo maible U OeckoHeYHO Oosblre GyHKIMU. X cBOMCTBA.
CpaBHeHHE 0€CKOHEYHO MaJlbIX (DYHKIUH.

OcCHOBHBIE TEOPEMBI O ITpeEax.

[Ipu3Haku cyiecTBOBaHUs Mpezena.

beckoneunsle npenaesnsl. OTHOCTOPOHHUE MTPEIEIIBI.

3ameuaTelbHbIE MPEebl.

HenpepriBHocTh QyHKIIMN. CBOMCTBA HEMPEPHIBHBIX (PYHKIIUM.
Touku pa3pbiBa QyHKIUH.

Juddepenunanbaoe
WCUHCIICHUE

el
N )

el e e o
abwiN

16.
17.
18.
19.

20.

. IIponsBoaHas. Ee reoMeTpu4eCKUl CMBICII.

. CBsI3b MKy HEMTPEPHIBHOCTHIO U TUPHEPEHITUPYEMOCTHIO.
. OcHOBHBIE TeOpeMBbI 0 U PepeHIIUPYEMBIX PYHKIIUAX.

. JlJorapupmuueckoe nudepeHnupoBanme.

. Muddepennnan pynkuuu. CroiictBa nuddepennuana.

. CBs13p quddepennrana u npous3BoIHoN. Beruncnenue

muddepeHnmana.

I'eomerpuueckuii cmpica auddepeHnmana.

IIpouzBoanbie BeIcHIMX MOpsakoB. [IpaBuio Jlonurans.
BozpacTanue 1 yObIBaHUE (YHKITHH.

OkerpemMyM (yHKIH. HeoOX01uMBbIi 1 TOCTATOUHBIN MPU3HAKH
IKCTpEMyMa.

BhInyK10CTh ¥ BOTHYTOCTh Tpaduka GyHkimu. Touku neperuoa.

HNHTerpaibHOE NCYUCIICHNE

21.
22.
23.

[lepBoobOpasHas 1 HeonpeaeIeHHbIH HHTETpall.
CBolicTBa HEOIIPEIETIEHHOIO NHTETpaIa.
HezaBrcuMocTh BiIa HEONPEEIEHHOT0 HHTErpajia OT BIOopa




apryMeHTa.
24. MeToz 3aMeHBI IEPEMEHHOM B HEOTIPEIEIICHHOM UHTErpaJe.
25. MeTtoa UHTErpUPOBAHUS 10 YACTSIM B HEOIIPEICTICHHOM HUHTETpale.
26. OnpeneneHHbli HHTETpall.
27. I'eoMeTpHYECKH CMBICIT ONIPEACIEHHOT0 UHTErpaa.
28. CBoliCTBa OMpEAIEICHHOT0 HHTETpaa.
29. Briuucnenue onpeieneHHOro MHTerpaia.
30. MHTerpupoBaHue 1Mo YacTsIM U METOJ 3aMCHBI TIEPEMEHHO B
OTpeieIEHHOM HHTErpae.
31. 'eomeTpuueckue MPUIOKEHUS OIPECICHHOTO HHTErpaa.
32. HecoOcTBeHHbBIE MHTETpANIBI | poma.
33. HecobctBennbie naTerpansl 11 poma.

OyHKIIUY MHOTHX 34. OyHKIIMY MHOTHX IepeMeHHbIX. HempepbIBHOCTD.

MePEMEHHBIX 35. Yacraeie mpousBoanbie. [Tomnbril nuddepenmman.

36. [IpousBoaHas GYHKIIMH 110 HATIPABJICHUIO.

37. I'panuent.

38. YacTHble MPOU3BOIHBIC BBHICITUX MOPSIKOB.

39. DkcTpemMyMbl PYHKIIMHA HECKOJIBKUX ITEPEMCHHBIX.

40. TTocTpoeHue SMIUPUIECKUX GOPMYI METOJIOM HAUMEHBIIIUX
KBaJIPaTOB.

6.6. llIkaJbl 1 KPUTEPUH OLEHNBAHUSA MO GopMaM TEeKYyIIero KOHTPOJISI U MPOMEKYTOYHOM
aTrecTaluu
HIkajsa u KpuTEpUH OLCHUBAHUS

Ouenka Kputepuu oneHuBaHus )i MEPONPHUATHIT KOHTPOJIS ¢
npuMeHeHueM 4-X 0aJIJILHOM CHCTEeMBbI
«OTJIMIHOY OI1K231, OI1K232, OIIK2yl, OIIK2y2, OITIK2B1, OIIK282
«XOpOIIo» OI1K231, OI1K232, OI1K2yl, OITK2g81
«YAOBJIETBOPUTEJILHO)» OI1K231, OIIK2yl, OIIK2B1
«HEeY/OBJIETBOPUTEJIbHO» [Pe3ynbraTsl 00ydeHus He chOpMUPOBAHBI HA TOPOTOBOM YPOBHE
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