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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
Coneprkanue TUCIUILTAHBI
MartepuanbHO-TEXHHUECKOE U YIeOHO-METOINIECKOE 00ECIIEUCHHE TUCIUTILINHBI

®DOoH/T OIIEHOYHBIX CPEJICTB 0 JUCIUILUINHE

Crp.



[lenpt0o  w3ydeHHWs] JUCHMIUIMHBI  sBIseTcs  (OPMHUPOBAHME  PE3yJIbTaTOB  OOyYeHHS,
o0ecrneunBaoIIUX JOCTHKEHNE TUIAHUPYEMBIX Pe3yIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOTrpaMMBbl.

1. MecTto nucuuminnabl B cTpykrype OIl

Hucnunmuaa MareMaTuyeckwii aHaiau3 BXOAUT B 0a3oByro dacTh Osoka bl.JlucnumivHb
(Motynn)

[IpenmecTByromme  OUCHUIUIMHBI 1O  CB3sAIM  KommeTeHIui: JIuHeWHas — anreOpa,
MukposkoHoMuKa, TeXHOJIOrMYeCKUE OCHOBBI TPOU3BOACTBA, JKOJIOTUS

[Tocnenyrome OUCHMIUIMHBI 1O CBS3SIM  KOMIIETEHUMH: MeToasl MOJEIUPOBAHUS U
MIPOTHO3UPOBAHUS B DKOHOMHKE, Teopuss BEpOATHOCTEM W MaTeMaThyecKas CTaTUCTHKA, MeTonbl
ONTUMAJIBHBIX  pEUICHU, OKOHOMHYECKUM aHaiu3, OKOHOMHUKO-MATEeMaTHYE€CKHUE METOJbl B
HSKOHOMHYECKOM aHanu3e, KOMIUIEKCHBI SKOHOMHYECKUMH aHaiu3 (UHAHCOBO-XO3SIHCTBEHHOMN
JEATEeNIbHOCTH, byxrantepckuil ymnpaBiIeHYECKHMH Yy4eT, YYeT M aHajiu3 BHEIIHEAKOHOMHYECKON
NEeSTeNbHOCTH, Y4YeT B HE(TSIHOW MPOMBINUICHHOCTH M CTPOHMTEIBCTBE, byXxramarepckoe meno,
WMHBECTUITMOHHBINA aHAIN3 ¥ WHBECTHIIMOHHBIC pUCKH, [IpoOIeMHbBIE BOIPOCHI OYXTaJITEPCKOTO ydeTa 1
SKOHOMHYECKOTO aHalin3a, YUeT U aHaIu3 OaHKPOTCTB

2. Ilnanupyembie pe3yabTaTbl 00yUeHHUs] MO IUCHUILIUHE, 00eceYnBalONIe JOCTHKEHHEe
IUIAHMPYEMbIX Pe3yJIbTATOB 00yUeHHs M0 mMporpamMme

N3yuenune aucuuIuinHel MaremaTuyeckuii aHajiu3 B 00pa3oBaTeIbHOM porpaMMe HarpaBlieHO
Ha (OPMHUPOBAHUE Yy 00YUAIOIIUXCS CIECAYIOINX KOMIIETEHIIUH:

Oomenpodeccuonanbubie komnerenuuu (OIIK):
OIIK-2 - crtocoOHOCTBIO OCYIIECTBISITH COOP, aHATH3 U 00PAOOTKY TaHHBIX, HEOOXOIUMBIX JIJISl PEIICHHS
npo¢ecCHOHATIBLHBIX 3a]1a4

IInanupyemble |Ilianmpyemble pe3yabTaThl 00y4eHHUs 10 AU CHHUILJIMHE
pe3yJbTaThl
o0ydYeHUs 110
porpamMmme
OIIK-2 3HaTh YmeTh Brazers
(MMeTh HaBBIKH)
OIIK231: ocHOBHEBIE OIIK2yl: onpenensats OIIK2B1: HaBbIKamMu cOopa,
MeTOBI cOOpa, aHAIKM3a U |[IEHHOCTh cOOpa, aHaIM3a M|aHaau3a u 00padoTKH
00pabOTKH JaHHBIX, 00paboTKu coOpaHHOM IaHHBIX, HEOOXOINMBIX IS
HEOOXOIUMBIX JJIs (¢buHaHCOBO- penieHus npodeccuoHaabHbIX
peleHus HKOHOMHYECKON 3a1a4
npodeccnoHaNbHBIX 3aJa4 |MH(OpMalun
OIIK232: BosmoxkHoctn  |OIIK2y2: OIIK2B2: npuemamu perieHus
00paboTKu coOpaHHOM CHUCTEMaTHU3UPOBATH U poeCCHOHANIBHBIX 3a]1a4 Ha
uH(OpMaINY JUIs pellleHHs | HHTePIIPETUPOBATh OCHOBE PE3YJIbTaTOB,
npodeccnoHalbHbIX 33]a4 |[T0JIy4EHHYIO MIOJIyYEHHBIX B pe3yjbTaTe
UH(POPMALIUIO IS aHanu3a 1 00paboTKU
peneHus coOpaHHOI uHGOpMauu
npo¢eCCHOHATBLHBIX 3aa4

3. O0beM U BUABI y4eOHO# padoThI
VY4eOHbIM MIaHOM MPEeIyCMaTpUBaOTCA CIEAYIONINE BUAbI Y4eOHOM pabOThI 10 NUCHUIUIMHE:
Ounas ¢opma o0yueHust

. Bcero gac/ 3.e.
Buabl yue6Hoii padoThI Cont 2
KonraktHas paboTa, B TOM YuCIIE: 74.4/2.07
3aHATHUA NEKIIUOHHOIO TUIIA 36/1
3aHATHS CEMUHAPCKOTO TUTIA 36/1
NunuBuayanpHast kontaktHas pabota (MKP) 0.4/0.01
I'pynnoBas koHTakTHas padora (I'KP) 2/0.06




CamocrosiTenbHast paboTa, B TOM UHCIIE:

51.6/1.43

[TpomesxyTouHast aTTecTanus 18/0.5
Bua npomexxyTouHOM aTTecTaluu:

DK3aMeH OK3
OO6mmas TpyI0eMKOCTh (00beM YacTH 00pa30BaTEILHOM

nporpamMmsl): Yacer 144
3aueTHbIe MUHHUIIELI 4

3a04Has popma

Buanbi yueOHoii padoThl

Bcero gac/ 3.e.

Cem 2
Konraktnas paboTa, B TOM 4ucIe: 14.4/0.4
3aHsATHs TIEKIMOHHOTO THIA 4/0.11
3aHsTHS CEMUHAPCKOTO TUTIA 8/0.22
WupuBuayanbHas koHTakTHas pabota (MKP) 0.4/0.01
I'pynmosas kontakTHas padota (I'KP) 2/0.06
CamocrositenbHasi paboTa, B TOM YHUCIIE: 122.6/3.41
ITpomerxyTouHas arrectanus 7/0.19
Bu nmpoMexxyTO4HO# arTecTanuu:
DK3aMeH OK3
O61as Tpyn0eMKOCTh (00beM YacTu 00pa3oBaTEeIbHOM
nporpaMmsl): Yachl 144
3a4yeTHbIC CAMHUIIBI 4

4. Conepsxkanue QU CHUNITHHBI

4.1. Pa3zoenvl, memovl OUCUUNTUHDBL U 6UObL 3AHAMUIL:
TemaTuyeckuii MIaH JUCIUIUIMHBI MaTeMaTHUeCKUi aHAIM3 TIPEICTABIICH B TaOIHIIE.

Pa3zle.m>1, TeMbl JMCHHUILIMHBI M BUJBI 3AHATHH

Ounasi popma 00yueHus

KonTakTHas padora = = ILlnanupyemsie
3ansaTus & £ |pe3yabrarbl 00y4eHus B
Ne HanmeHoBaHMe TeMbl = |cemmnapckoro A A gg COOTHOLIICHHH €
= THIA -
n/m (pa3aeia) AMCUMIIMHBI g — é E g & |Pe3yapTaTamu o0yueHus
= E 7 E = = S| mo obpasoBareabHOii
=~ O nporpamMmme
BBenenue B MaTeMaTHYECKHUM OIK231, OTIK232,
L aHanu3. Teopus mpenenos 8 8 12 |OIK2yl, OIK2y2,
) OI1K2g81, OIIK2B2
Juddepenunansaoe OI1K231, OIIK232,
2. |ucumcnenue 8 8 12 |OIlK2yl, OIIK2y2,
OIIK2g81, OIIK2B2
NHuTerpanbHOE HCUKCIIEHUE OIIK231, OIIK232,
3 12 12 15.6 |OIIK2yl1, OIIK2y2,
OI1K2g81, OIIK2B2
DyHKIUHA MHOTUX IIEPEMEHHBIX OI1K231, OIIK232,
4 8 8 12 |OIlK2yl, OIIK2y2,
OI1K2g81, OIIK2B2
KonTtpop 18
Wtoro 6| 3 [o0a4a]2]516




3a04Has (popma

KonTakTHas padora =] = ILnanupyemsle
3ausrus & £ |pe3yabrarbl 00yueHust B
Ne HanmeHoBaHMe TeMbl S | cemunapcikoro A A 3 < COOTHOILLIECHHH C
n/n| (pasmena) AMCHUILIHHBI L Z | = =:J :" pe3yJbTaramMu 00ydeHHusl
= E 7 E = = | = = S| no oGpasoBarenbHOl
=S @) nporpamme
BBenenue B MaTeMaTHUECKUM OIK231, OTIK232,
L aHanu3. Teopus npezesnon 1 2 30 |OMK2yl, OTIK2y2,
' OIIK2g1, OITK282
Huddepennmanbaoe OIIK231, OIIK232,
2. |ucumcnenue 1 2 30 |OIIK2yl, OIIK2y2,
OIIK281, OIIK282
NHuTerpanbHOE HCUKCIIEHUE OI1K231, OIIK232,
3. 1 2 32.6 |OIIK2yl, OIIK2y2,
OIIK2g1, OITK282
DyHKIUA MHOTUX IIEPEMEHHBIX OI1K231, OIIK232,
4. 1 2 30 (OIlK2yl, OIIK2y2,
OIIK2g1, OITK282
KoHTtposb 7
HToro 4 | 8 | 04 | 2 [1226
4.2 Cooepircanue pazoenos u mem
4.2.1 KonTakTHasi padora
TemaTuKka 3aHSAATHI JTeKIIMOHHOTO THIIA
HaumeHoBaHue TeMbI
Buj zansarus
Nen/m (pa3neJa) % TeMaTUKA 3aHATHUSA JEKIITUOHHOTO THIIA
JIEKIIMOHHOI'0 THIIA
AUCHHUILIMHBI
1. |BBenenue B [Tonsitue MuOXkecTBa. Oniepariu Hal
MaTeMaTHYECKUN MHOKecTBaMu. CTaHIapTHBIE YACIIOBBIE
aHanu3. Teopus MHOX€eCTBa. Beinykisie MHOXkecTBa. [TonsaTne
IIPENIEIOB KIS OKPECTHOCTH TOYKH. DYHKIIMOHAIbHAS
3aBucUMOCTh. CBoiicTBa pyHkumii. ['paduku
OCHOBHBIX AJIeMeHTapHbIX QyHKIMH. DyHKIINN
CIpoca U MpeaIoKeHusl.
[TocnenoBarensHOCTS. [Ipenen
MIOCJIEZI0BATEIBHOCTH U €T0 CBOMCTBA.
- [Ipenen pynkuuu. beckoneunslie u
OJIHOCTOPOHHUE Npeeinbl. beckoHeuHo Masble
1 OeCKOHEYHO OombIIMe QYHKIUHU, UX
cBorictBa. (CBOMCTBa MPEAECIIOB.
IIpu3naku cymectBoBanus npenaena. Ilepseiii
Y BTOPOM 3aMeUaTeNIbHbIE MPEEIIbI.
JIEKIIHS o
Brruncnenue npenenoB GyHKIHM, ciocoOb!
PacKpBITUSI HEOTIPENEIEHHOCTEN.
HenpepriBHOCTH GYHKIIMH B TOUKE U Ha
JEKLUS orpeske. CBOWCTBA HEMTPEPBIBHBIX (YHKIIUH.

Touku pa3pbiBa, X KJIacCU(PUKALIUS.




Huddepennmanbroe
HNCYHUCIICHUC

JICKIUA

[TpousBogHast GyHKIMK, €€ TeOMETPUUSCKHI
cMmbici. [IpaBuina BeIYKMCIICHUS IPOU3BOTHBIX.
OcHoBHBIE TeopeMbl U] hepeHITnaTEHOTO
ucuucienus: reopeMsl Pepma, Posus,
Jlarpanxa.

JIEKILIUS

Hccnenoanne GpyHKIIMH CPEICTBAMU

T GepeHITMATLHOTO HCYUCICHHS. Y CITIOBHS
MOHOTOHHOCTH (PYHKIIHH. DKCTPEMYM
dbyakuun. Heo6XouMBblIil 1 10CTaTOYHBIE
MPU3HAKU CYIIECTBOBAHUS SKCTPEMYMaA.
Beimykinocts ¢ynknuu. Touku nepernda
rpaduka GyHKIUU. ACUMITOTHI rpaduka
¢dbyakuun. O0mas cxema UCCIIeI0BaHUS

byHKIMN.

JIEKIAS

[IpousBoaubie BhICIIUX nOpsiakoB. [IpaBuio
Jlonurans. luddepennman GyHKIUN U €ro
reoMeTpuyeckuii cMbici. CBoiicTBa
muddepeHmmana.

JICKIIUS

DKOHOMHYECKUH CMBICII TPOU3BOTHOM:
npeeibHbIe U3EPIKKU TPOU3BO/ICTBA,
AIIaCTUYHOCTH QYHKIMH CIIpOca U
MPEI0KEHHUSI.

NHuterpansnoe
UCYHCIIEHUE

JIEKIAS

IlepBooOpazHas, ee CBONCTBA.
HeonpenenenHslii HTETpaJl U €r0 CBOWCTBA U
T€OMETPUYECKHN CMBICII.

JIEKIIUS

OCHOBHBIE METOBI UHTETPUPOBAHUS
(HeTmocpeICTBEHHOE HHTETPUPOBAHUE,
WHTETPUPOBAHUE TI0 YACTSIM, HHTETPUPOBAHUE
MOJICTAHOBKOI).

JIEKIIUS

OmnpenenexHHblil UHTErpai, ero
reoMeTpuuYecKuil cmbici. OnpeneneHHbli
MHTETpall Kak (GyHKIMS BEpXHETO Mpejena.
Teopema HproToHna-Jleii6Huma. CBoiicTBa
ONPEICICHHOIO MHTErpaa.

JIEKIIUSA

['eomeTprUECKUE TPHITOKEHHUSI
OIpe/IeNICHHOrO UHTerpaia. HecoOcTBeHHbIC
WHTETpaJibl IIEPBOTO U BTOPOTO POJia.

@yYHKIINA MHOTHX
IIEPEMEHHBIX

JICKIUA

[TonsiTrie PyHKIMK MHOTUX ITEPEMEHHBIX.
I'padux GyHKIIMU MHOTUX MEPEMEHHBIX.
[Ipenen u HenpepbIBHOCTH (YHKIIMM MHOTHX
IIEPEMEHHBIX.

JIEKIAS

YacTHble TPOU3BOHBIE U MOTHBIN
nuddeperuan GyHKIITH MHOTHX
nepeMeHHbIX. [Ipon3BoHAs 110 HATPABJICHHUIO.




JIEKIAS

['paguieHT QyHKINN MHOTHX NTEPEMEHHBIX.
DKcTpeMyM (DYHKIIMH MHOTUX TTEPEMECHHBIX.
JocraTouHoe yciioBue 3KcTpeMyma pyHKINH
JIBYX TIEPEMEHHBIX.

>kJ'IeKIII/II/I U UHBbIC yqe6Hme 3aHATHSA, IPEAYCMATPHUBAIONIUC NIPCUMYIICCTBCHHYIO I€peaady y'-Ie6H01>i I/IH(I)OpMaL[I/II/I
MeIarOrHIeCKUMHU pabOTHUKAMK OpTaHU3aIllid W (WJIH) JINIIAMH, TTPUBJIEKAEMBIMI OpraHM3ale K peaan3aliid
00pa30BaTeIbHBIX MPOTPAMM Ha MHBIX YCIOBHUAX, 00YIaIOIIIMCS

TemaTuka 3aHATHI CEMUHAPCKOI0 THIA

Neni/n

HanmeHnoBaHHe TeMBbI

(pa3nesna)
AMCUUTIMHBI

Buj zansarus
CEMHUHAPCKOro THma**

TeMaTHka 3aHATHUSA CEMHHAPCKOIo TUIma

Beenenue B
MaTeMaTHU4YeCKHI
aHanus. Teopus
MpeJeoB

MMPAKTHUYCCKOC 3aHATHUC

[Tonstue MmuoxectBa. Onepanuu Haj
MHOecTBaMU. CTaHIapTHBIE YNCIIOBBIE
MHO’KECTBA. BhINyKible MHOKECTBA.
[loHsATHE OKPECTHOCTH TOUYKH.
@yHKIMOHAIbHAS 3aBUCUMOCTh. CBOMCTBA
¢bynkuit. 'paduku oCHOBHBIX
JJIEMEHTApHBIX GyHKIUH. OYHKIIUHU cripoca U
IPEIJI0KEHHUS.

IMPaKTHUICCKOEC 3aHATHC

[TocnenoBarenbHOCTS. [Ipeaen
IIOCJIEZI0BATENBHOCTH U €0 CBOMCTBA.
[Ipenen pynkuun. beckoneunsie n
OJIHOCTOPOHHHUE Npezeibl. beckoHedHo
MaJible M 0eCKOHEUHO 00Jbine QYHKIUHU, UX
cBoiicTBa. (CBONCTBA MPENETIOB.

MMPAKTHYCCKOC 3aHATHUC

[Ipu3naku cymecrBoBanus npenena. [lepssiit
Y BTOPOU 3aMeUaTeNIbHbIE PECIIbI.
Brruucnenue npenenoB GyHKIUNA, CITOCOOBI
pPacKpbITUSI HEONIPENETIECHHOCTEN.

MMPAKTHYCCKOC 3aHATHUC

HenpepbIBHOCTh QYHKIIMU B TOUKE U HA
otpe3ke. CBolicTBa HENPEPBIBHBIX (PYHKIINH.
Touku pa3pbiBa, X KJIacCU(pUKALIUSL.

Huddepennmanbsaoe
HCYHUCIICHUE

MPAKTHYCCKOC 3aHATHUC

[IpousBonHas pyHKIMHU, €€
reoMeTpuyeckui cMbici. [Ipasuiia
BBIYMCIICHUS TPOU3BOAHBIX. OCHOBHBIE
TeopeMbl U HepeHIIHATEHOTO HCUNCTICHHUS
teopemsl Pepma, Posns, Jlarpanxka.

IMPAKTHUYECKOC 3aHATHE

HccnenoBanue QyHKIMHU CPEeICTBAMU

G hepeHIMaTBbHOTO HCYUCIIEHUS. Y CIIOBUS
MOHOTOHHOCTH (DYHKITMH. DKCTPEMYM
¢byaxuu. Heo6xoauMelil 1 1ocTaTouHbIe
MIPU3HAKU CYLIECTBOBAHMSI SKCTPEMYMa.
Breinykiocts gynkiuu. Touku nepernda




rpaduka yHKIMU. ACUMOTOTHI Tpaduka
¢dbysakuu. O0miasi cxema HCCaeI0BaHus

byHKIIHH.

MPAKTHUYCCKOC 3aHATHUC

IIpounsBoaHsble BeicnX nopsAakoB. [Ipasuiio
Jlomurans. quddepenunan GyHKIUA U €T0
reomeTpuueckuii cmpica. CBoKcTBa
muddepennmana.

IMPAKTHYECKOC 3aHATHE

DKOHOMUYECKUI CMBICIT POU3BOHOM:
NpeeiibHbIC U3/IEPKKU MPOU3BOJICTBA,
3JaCTUYHOCTh (DYHKIIMH CIIpOoca 1
MPEAJIOKEHUSI.

HuTerpanbsaoe
HCUYHUCIICHHE

MMPAKTHYCCKOC 3aHATHC

[TepBooOpasHas, ee CBOMCTRA.
HeonpeneneHHb1i HHTETpaJI ¥ €r0 CBOWCTBA U
F€OMETPUUYECKHUI CMBICIL.

IMPaKTHICCKOEC 3aHATHC

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

IMPaKTHUICCKOEC 3aHATHC

OmnpeneneHHbIi UHTErpa, ero
reoMeTpuyeckuii cmpici. OnpeneneHHbIN
MHTErpal Kak (pyHKIMs BEpXHEro npejena.
Teopema HeroTona-JleiiOnuma. CBoiicTBa
OINIPEAEIECHHOr0 HHTErpaa.

MMPAKTHYCCKOC 3aHATHUC

I'eomeTprueckue NpUIOKEHUs
OIPEIIEJICHHOIO UHTETpaa.
HecoOcTBeHHbIE HHTErpabl IEPBOTO U
BTOPOI'0 poja.

DyHKIIMU MHOTUX
MEPEMEHHBIX

MMPAKTHYCCKOC 3aHATHUC

[TonaTne QpyHKIIMN MHOTUX NEPEMEHHBIX.
I'paduk pyHKIIMM MHOTHX MEpEMEHHBIX.
[Ipenen u HenmpepbIBHOCTH (YHKIIMU MHOTUX
MIEPEMEHHBIX.

IMMPAKTHUYECKOC 3aHATHE

YacTHble IPOU3BOIHBIE U TOTHBIN
nuddepennman GyHKIIMT MHOTHX
nepemMeHHbIX. [Ipon3BogHas mo
HaIlpaBJICHHUIO.

IMPAKTHUYECKOC 3aHATHE

I'pagueHT QpyHKINKM MHOTUX NTEPEMEHHBIX.
OKeTpeMyM (QYHKIIMM MHOTHX TEPEMEHHBIX.
JloctaTouHOE yClOBUE SKCTpeMyMa (pyHKLINN
JIBYX TIEPEMEHHBIX.




** ceMHUHApPBI, IPAKTUICCKHUE 3aHATHS, PAKTUKYMBI, JJA00paTOpHEIE paO0ThI, KOJUIOKBIYMEI i HHBIC aHAJIOTUIHBIC
3aHATHUA
HNuas koHTaKkTHast padora

[Tpu npoBenennn yuebHbix 3ansaTuii CI'DY obecneunBaer pa3BuUTHE y 00y4arOMUXCsl HABBIKOB
KOMAaH/JHOW pPabOThl, MEXJIMYHOCTHONH KOMMYHHMKALMHM, NPHHATHS PELICHUH, JUACPCKUX KadyecTB
(BKITIOUAs pU HEOOXOAMMOCTHU MPOBEJCHUE WHTEPAKTUBHBIX JIEKLIUH, TPYIIOBBIX TUCKYCCHH, POJIEBBIX
UTp, TPEHUHIOB, aHAJN3 CUTYallMi U MIMUTAIMOHHBIX MOJIEINICH, MTperoJaBaHue TUCIUIUINH (MOIylel) B
¢dopmMe KypcoB, COCTAaBICHHBIX HAa OCHOBE peE3yJbTaTOB HAyYHBIX HCCIECIOBAaHHUNA, IMPOBOJAUMBIX
OpraHM3alyel, B TOM YHCJIE ¢ yYETOM PETHOHAIBHBIX 0COOCHHOCTEH MPOQECcCHOHATBHOM e TENbHOCTH
BBIITYCKHUKOB U IOTPEOHOCTEN paboTonaTeneii).

@opMBl M METOABI TNPOBEACHHS WHOM KOHTAKTHOW pPabOTHl NMpHBEACHB B MeETOIMUECKHX
yKa3aHUSIX 110 OCHOBHOM MpodeccHoHaNbHOM 00pa30BaTebHON MPOrpamMMe.

4.2.2 CamocrosiTeJibHasi paboTa

HaumenoBanmue TeMbl (pa3aesia)

Neni/n Bua camocrositeJibHOM padoThI ***
AUCHHILJIMHBI
1 BBenenue B MaremaTuuecKuid aHaiin3. Te€opust |- BBIMOMHEHHE JOMAIIHUX 3aJaHuUi
" |npenenos - TECTUPOBAHHUE
- BBIIIOJIHEHUE TOMAIIIHUX 3aaHNUI
2. |AuddepenunanbHoe UCUUCICHNE
- TECTUPOBaHUE
- BBITIOJIHEHHE JTOMAITHUX 3aJaHui
3.  |HuTerpaibHOE HCUUCIICHUE
- TECTUPOBAHHUE
- BBIIIOJIHEHUE JTOMAIIIHUX 3aaHUI
4. |DyHKIMK MHOTHUX TIEPEMEHHBIX
- TECTUPOBAHHUE

*** camocTosTeNbHas paboTa B ceMecTpe, HalMCaHue KypCOBBIX PadoT, MOKIIAIOB, BBITIOIHEHHE KOHTPOJIBHBIX
pabot

5. MaTrepuajbHO-TEXHHYECKOE H YUeOHO-MeTOIHYEeCKOe ofecriedeHne TUCIHTIIIHHBI
5.1 JIuteparypa:

OcHoBHasi iuTEpaTypa
1.  Makapos, C.11. Matematuka a1 5JKOHOMHCTOB (MaTeMaTHUECKU aHAJIN3 U JMHEWHHas anredpa) :

yaeOHOe mocobme / Makapo C.MI. — MockBa : KuoPyc, 2020. — 263 c¢. — ISBN
978-5-406-07840-2. — URL.: https://book.ru/book/934068 (nata obparenus: 30.10.2019). — Teker
: DJIEKTPOHHBIM.

2.  Kpemep, H. III. Martemaruueckuii aHanmu3 B 2 4. Yacte 1 : yd4eOHUK M NPaKTHUKyM JUIS
akagemuueckoro Oakanaspuara / H. 1. Kpemep, b. A. Ilyrko, 1. M. TpuiiuH ; oTBETCTBEHHBIN
pemaktop H. III. Kpemep. — Mocksa : MznarensctBo IOpaiit, 2019. — 244 c¢. — (bakanasp.
Axanemudeckuii kypc). — ISBN 978-5-534-02017-5. — Tekcr : anekrponHsii / ObC FOpaiit
[caiir]. — URL.: https://biblio-online.ru/bcode/434537

3. Kpemep, H. III. Maremarnuecknii aHamu3 B 2 4. Yactp 2 : y4eOHHUK M TPAKTHKYM JUIS
akazemuueckoro Oakanaspuata / H. III. Kpemep, b. A. Ilyrko, 1. M. TpumuH ; oTBETCTBEHHBbII
penaktop H. II. Kpemep. — Mocksa : M3znatensctBo FOpaiit, 2019. — 389 c¢. — (bakanasp.
Axanemuyecknii kypc). — ISBN 978-5-534-02019-9. — Tekcer : snextponssiii / 9bC HOpaiit
[caitr]. — URL.: https://biblio-online.ru/bcode/434538

JlonmosiHuTEIbHAS JIUTEPATYPaA

1. MaremaTHKka JiIsl 5)KOHOMUCTOB. 3ajauHuK: yueObHoe nocodue / C.M. MakapoB o

pen., M.B. Mumenko mox pen. — MockBa: KaoPyc, 2018. — 358 ¢. — ISBN 9785406064238
https://www.book.ru/book/930056

5.2. IlepeyeHb JUIIEH3HOHHOTO MPOrPAMMHOI0 00ecedeHust

1. 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. moms3.)

5.3 CoBpemenHbIie npodeccunoHaTbHbIE 023l JAHHBIX, K KOTOPbIM 00€eceYnBaeTCs JA0CTYI
00y4arouuxcs

1. Ilpodeccnonanpuas 6a3a nanubX «MH(pOpMaIOHHBIE CUCTEMBI MUHUCTEPCTBA S KOHOMHYECKOTO
pasButus Poccutickoii @eaepannu B cetr MaTepHer» (Iloptan «Odumnumansaas Poccus -
http://www.gov.ru/)
2. IIpodeccuonanpHas 6a3za qaHHBIX «@UHAHCOBO-3KOHOMHMYECKHE MoKa3areau Poccuiickoi
denepauuny (OpunmansHbiil caiitt Munucrepcta punancos PO - https://www.minfin.ru/ru/)
3. [Ipodeccuonanpuas 6a3a nanupix «OdunuanpHas cratuctukay (OduruanpHbii caiT DeaepanbHOi
ciryObI TOCY/IapCTBEHHOM cTaTUCTUKY - http://www.gks.ru/)

5.4. I/IH(l)OpMaIII/IOHHO-CleaBO‘lHLIe CUCTEMBI, K KOTOPbIM o0ecneuuBaeTcs A0CTYIL

00y4Jarouuxcs
1. CrnpaBouno-npaBoBas cucrema «Koncynbrant [Tnrocy
2. CupaBouno-npaBoBas cuctema «['APAHT-Makcumym»

5.5. CnenuajbHbIe MOMEICHUS

Y4eOHble ayIUTOPUU AJIs1 TPOBEICHUS KommuiekTsl yueHn4eckoi medenu
3aHATHI JICKUMOHHOTO TUIIA MynbMeIUITHBIN TPOEKTOP

Jlocka

OKpaH

Y4eOHble ayIUTOPUU AJIs1 TPOBEICHUS KommuiekTsl yueHnueckoi medenu

MIPaKTUYECKUX 3aHATUHN (3aHATHH MyibMe TUIHBIA TIPOEKTOP

CEMHHApPCKOro THIIA) Hocka

OKpaH

Kowmnbrorepsl ¢ Bbixos1oM B ceTh «MHTEpHET» 1 DUOC
CIoy

VY4eOHble ayIUTOPUN JJIs TPYNIIOBBIX U KommuiekTs! yueHnueckoi Mmedenu

VHJUBHIYAJIbHBIX KOHCYJIBTALIUN MynbMeIUIHBINA IPOEKTOP

Jlocka

OKpaH

Komneroreps! ¢ BeIxo10M B ceTb «MHTepHET» 1 DNOC
CI'ay

VY4eOHble ayIUuTOpUH I TEKYIIEro KOHTposIst |KoMIuiekTsl yueHnueckoi Mmedenu

U IIPOMEKYTOUHOH aTTECTalluU MybMeIUIHBINA IPOEKTOP

Jlocka

OKpaH

Komneroteps! ¢ BbIxos10M B ceTh «MHTepHET» 1 DNOC
CIoy

[Tomernenust 11t caMocTosATENbHOM paboThl  |KOMITIEKTHI yueHUYECKON MeOen

MynbMeIUIHBINA IPOEKTOP

Jlocka

OKkpaH

Komnsroreps! ¢ Berxo1om B ceTb «MHTEpHET» 1 DNOC
CIoYy

[Tomemienus 1jst XpaHEeHUs U KoMruiekTsl criennanu3npoBaHHON MeOenu ist
npoUIaKTHIECKOTo 00CTyKUBAaHUS XpaHeHus: 000pyIOBaHUS
o0opyoBaHUs

I[J'I}I IIPOBCACHUA 3aHATUH JICKOHMOHHOTO TUIIA UCIIOJIB3YIOTCA ACMOHCTPAIUOHHOC 060py,}10BaHI/IC
n yqe6HO-HaFH5[HHBIe mocoous B BUJC NPE3CHTAIMOHHBIX MaTCPUaJIOB, O6€CH€HHB3IOIHHX TEMATUYCCKUC
HIUTIOCTpAlluM.


https://www.minfin.ru/ru/

5.6 JIaGopaTopuu u 1a6opaTopHOe 000PYI0BaAHUE

JlaGoparopus

MH(POPMALMOHHBIX

TEXHOJIOTUU B

npodeccCHOHABEHOM IeATEIIBHOCTH

Jlocka
OkpaH

CIay

KomruiekTsl yueHnueckoit meoenun
MyibMeIUIHBIA IPOEKTOP

KomnbroTepsl ¢ Bbixos1oM B ceTh «MHTEpHET» 1 DUOC

JlaGopaTopHoe obopyaoBaHue

6. DoHJ OLIEHOYHBIX CpeaACTB 10 JTUCHUIIJINHE MarteMaTH4YeCKHH aHAJIN3:

6.1. KOHTpOJ’IbHLIe MEPOINPUATHUS 110 JUCHUIIJIHNHE

DopMa KOHTPOJIS OTmeTuTh
Bua konTpoJs HysHoe
3HAKOM
«+»
Texymmit KOHTPOIb OreHKa 10KJIaI0B -
Y CTHBIN/TIMCEMEHHBIH OMPOC -
TectupoBanue +
[IpakTryeckue 3agaun -
OneHka KOHTPOJIBHBIX paboT (U1 3a04HOU
¢dbopmbl 00yUeHHS) ]
ITpoMeKyTOUHBIN KOHTPOIb  |DK3aMeH +
Ilopsinok mnpoBeneHHsT MEPONPHUATHH TEKYLWIEro M IPOMEKYTOYHOr0 KOHTPOJIA

onpenessiercss MeToanuecKUMHU YKa3aHUSMHU M0 OCHOBHOM NMpogeccMoHAIbHOI 00pa3oBaTe/bLHOI
NporpamMme BbICIIero 00pa3oBaHMs, yTBepkIeHHbIMH Y4eHbIM coBeToM @I'BOY BO CI'9Y Nell

ot 29.04.2020r.

6.2. [lllanupyemble pe3yJibTaTHl 00y4eHHs M0 JUCIHUILINHE, 00ecieYnBaOIINe T0CTHKEHUEe
IJIAHUPYEMBIX pe3yJbTaTOB 00y4eHHs 110 porpaMmme

Oo6menpodeccuonanbubie komnerenuuu (OIIK):
OIIK-2 - crtocoOHOCTBIO OCYLIECTBIATEH COOP, aHATU3 U 00PabOTKY TaHHBIX, HEOOXOIUMBIX JJISl PELLICHUS
npodeccuoHaNBbHBIX 3a1au

IInanupyemsie |Ilianmpyemble pe3yabTaThl 00y4eHHUs 1O AUCHHUILJIMHE

pE3yJIBTaThI

o0y4eHHs 0

nporpamMmme
3HaTh YMmetb Braners

(MMeTh HABBIKN)

[Toporossrii OIIK231: ocHOBHBIE OIIK2y1: onpenensats OIIK2gB1: HaBbIKamMu cOopa,
MeTObI cOopa, aHaJIM3a U |[IEeHHOCTh cO0pa, aHa/In3a M |aHaau3a U 00paboTKU
00paboOTKHU JaHHBIX, 00paboTKu coObpaHHOM JIaHHBIX, HEOOX OJIUMBIX JIJIS
HEOOXOAUMBIX JUIS ¢uHaHCOBO- peleHus mpohecCHOHATBHBIX
peleHus SKOHOMUYECKOU 3a1a4
npoecCHOHATBHBIX 33]au |HHPOpMaLuU

[ToBeimennsni  [OIIK232: Bo3moxkHOoCcTH  |OITK2y2: OIIK2B2: nmpueMaMu pemeHus
00paboTKH cOOpaHHOM CUCTEMATHU3UPOBATh U npodeccHOHATIBHBIX 33J]a4y Ha
nH(OpMAaLIUH [Tl peLIeHUS | HHTEPIPETUPOBATH OCHOBE PE3yJIbTaToB,
npo¢eCCHOHANBHBIX 3a/1a4 |OJIYYEHHYIO MOJIyYEHHBIX B pe3yJbTare

uHpopManuo s aHanu3a u 00pabOTKH
peleHus coOpaHHON HHPOPMALIUU

poecCHOHANIBHBIX 3ajau




6.3. IlacnopT OLIEHOYHBIX MATEPHAJTIOB

Ne | HaummeHOBaHHMe TeMbI Koutpoanpyemsbie (Bua KOHTpOJsi/MCNOJIb3yeMble OLEHOYHbIE
n/nm | (pa3gesa) THCHMILTHHBI IJIAHUPYyeMble cpeacrsa
pe3yabTaThl 00y4eHH s
B COOTHOILIICHUHM C
pesyJbTaTamu Texkymmi IIpoMe:xxyTOYHBII
0o0y4eHus 1O
nporpamMmme
1. Baenenue B OI1K231, OIIK232, TectupoBanue |Ik3aMeH
matemarnueckuid ananus. |OIIK2yl, OIIK2y2,
Teopus npenenon OIIK281, OTIK2B2
2. |duddepennmansaoe OI1K231, OIIK232, TectupoBanue |Jk3ameH
HCUYHCIICHUE OIlK2yl, OITK2y?2,
OIIK2g1, OITK282
3. Nurerpansnoe ucuncienue|OIK231, OTIK232, TectupoBanue |Ik3aMeH
OIIK2yl, OIIK2y2,
OIIK2g1, OIIK282
4. DyHKIMHU MHOTUX OIIK231, OIIK232, TectupoBanue |Ik3aMeH
IIEPEMEHHBIX OIIK2yl1, OIIK2y2,
OIIK2g1, OIIK282

6.4.0neHoYHbIe MAaTEPHAJIbI VIS TEKYLIEr0 KOHTPOJISA

IlpuMepHasi TeMaTHKA TOKJIAI0B

Paznen nucuunjaInHbI

Tembl

Bonpochl 1J1s1 YCTHOT0/IMCbMEHHOT0 01poca

Pasznen nucuunanHbI

Bonpocsl

3a;1a}mﬂ AJIA TECTUPOBAHUSA 1O JUCHUIIJIMHE IJI OHCHKH C(l)OpM]/IpOBaHHOCTl/I KOMHeTeHIlI/lﬁ
Pasmemensl B DMMOC CI'DVY, https://Ims2.sseu.ru/course/index.php?categoryid=514

Ecan pynknuio f(x) MOXKHO NPEACTABUTH KAK CYMMY YHCJIa A U 0€CKOHEYHO MAJIOi
npu x — X, QyHKUUH, TO:

- f(x) = A

-Uucno A4 ects npenen dyHkuun f(x) mpu x — X,

-Oynaknus f(x) sBisgeTcs 6ECKOHEYHO Majiol IpU X — X,

- f(x) HEe uMeeT mpenesna mpu x — X,

Eciu B HeKOTOPO#i OKPECTHOCTH TOUKM X, GyHKuusi f(X) 3aKJIHOYEHA MEXKAY ABYMS

byakuusamMu ¢(x) 1 y(X), ”MEOIIMMHI OJMHAKOBBIN npeaea A npu X — X,, TO
pynknusa f(x):

-meert 3naueHue f(x,)=A




-He umeer npenena npu x — X,
-CTpeMUTCS K HYJIIO IPU X —> X,

-Umeer nipenen npu x — X, , paBHbIN A

IIycth a(x), f(X) - 0eCKOHEYHO Majbie IpH X —a u lim B EX;
X—a 104

=1.Torma «(x):
-PaBna S(X)

-DxBuBanieHTHa [(X)

-beckoneuHo Maas 6osiee BRICOKOTO MopsiaKa, ueMm [(X)

-bBeckoneuHo Maias 6ojee HU3KOTo Mmopsaka, ueM [(X)

Ykaxure HeBepHOe YTBEPKIeHUE:

mnx
lim =1

x—0 X

. COSX
im—=1

x—0 X

tx
lim =— 9x _
x—0 X

. Ictgx
lim arctg

x—0 X

=1

3HaveHue npejena lim tgx paBHo:

x40
2

-HE CYILECTBYET

. 2 3n
3HayeHue mpeaena Lﬁn 1_ﬁ PaBHO:



COS SX

3HaqunenpenenalmS PaBHO:
X—

2X% + X

3HaveHue npexeaa lim
x—0 X

PaBHO:

. 52 +1
3Havenue nmpegesa lim

PaBHO:
o x3 2% +3

sin 3x

3HaveHue mpeesia Iing paBHO:
X—

Cos5y—cosTx
2

lim
Boruucaure ° x

-12



X2 +2x% +x+3

3HaveHUe Mpeesia llirl ) paBHO:
-1
-0
-0

AX—0 y

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

-HenpepsiBHa

-IIpunumaer 3HaueHune, pasHoe 0

-MmeeT pa3pbIB BTOPOro poja

HenpepbIBHOCTH QYHKIIMU SAIBJIACTCSH:

-Heo6xoaumeim ycnoBueM quddepeHunpyemMocty GyHKIUU

-JlocTtaTounbiM ycnoBueM auddepeHunpyeMoctTy QyHKIUH

-HeoO6xoauMbIM 1 1OCTaTOYHBIM yclioBUeM quddepeHnupyemMoct PyHKITUN
-Kputepuem nuddepennmpyemoctt PyHKITUU

Ecim y=f(u) m u=9¢(x) nudpdepeHuupyembie GPYHKIHMUA OT CBOUX APIYMEHTOB, TO
NMPOU3BOIHAA CJ0XKHOU PyHKUMH Y= f(p(X)) paBHa:

-y = F(e'(x)

-y = F(e(x)



-y = ()@’ (X)
-y = (X' (x)

IMpousBoanas ¢pynkuuu y=l0g,X:

, 1
_y:
xlna
,1
_y=
alnx
, X
_y=_
Ina
, Ina
_y=_

Mexnay aByms Hyasimu Ju¢depeHuupyemoit pyHKUMU BCeraa Haaercs:
-Touka paspsiBa

-XoTs Obl OZIMH HOJIb TPOU3BOTHON

-XoTs OBl OZIMH HOJIb BTOPOM TPOU3BOTHON

-Touka nepecedenus rpaduka c ocbro OX

Anddepenunan pyHKuNM paBeH:

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

-dy = f"(x)dx

Kakue 3Haku uMerOT npupamenne PyHKIMA U NIpUpalleHue apryMeHTa yObIBaKoIIei
(10931117178

-IIpoTrBONONIOKHBIE 3HAKU

-OIMHAKOBBIE 3HAKU

-OHM paBHBI HYJIIO

-OHM cOBMAarOT

Ipoussoanas GpyHKuuu f(x)=x?++/X paBHa:
- f1(x) = 2x — /X

() = 2% —
- F'(x) = 2x o



- f’(x)=2x+\/§

- f'(x):2x+—1

24/x
Yemy paBHA NPOM3BOAHAA (PYHKIMU B TOUKeE:
-YTIIly HaKJIOHA KacaTelbHOM, MPOBEIeHHON K rpaduKy QyHKIMU B JAHHON TOUKE
-TaHreHcy yria HakKJIOHa KacaTeJbHOU, TPOBEACHHON K rpaduKy QYHKIIMH B JAHHON TOYKE

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

-CuHycy yria HakJIoHa KacaTeIbHOU, MPOBEACHHON K rpaduKy (GYHKIIMH B TaHHOW TOUYKE

OmnpenesanTe yroJ HAKJIOHA K MOJ0KUTEILHOMY HanpaBJjeHuio ocu OX kacarejbHOi
K KPHBOIi Y = 2X° B TOUKe ee ¢ afCIuCcoii, paBHoii 1/4:

-45°

-135°

-60°

-90°

Onpenennre noseaenne GyHKIun y = 2X° + X — 1 B OKPECTHOCTH TOYKH X = —3:
-OyHkuus yobIBaeT

-OyHKIMsA BO3pacTaeT

-OyHKIUS HE YOBIBAET U HE BO3pACTaeT
-OyHKIMA paBHA HYJIIO
HeonpeneneHHbI HHTErpaJI 3TO:
-Hucno

-COBOKYITHOCTh YHCEJ

-OyHKIMSA

-CeMelicTBO (QyHKIIMIMA

b
Ecau BoinmosiHsiercs 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
Ecin B onipeie;iecHHOM HHTErpaJie j f (X)dX BBINOJHHMTH MOACTAHOBKY X =¢(t), rae

a

p(a)=a,; @(f)=b, TO HHTErpaj NpUMeT BUJ:

b

- j f (t)dt

a

B

- [ Fp()dt

a

B

g I GORZOL:

a

b

- Fle®)- o0t

a

Ykaxure BEPHOC PABEHCTBO:

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

_Jﬂdxzjf(x)-dx
o(x) " [p(x)-dx

-[(100-0(x))-dx = [ f(x)-dx+ [ () - dx

Yemy paBHA NPOM3BOJHASA OT HeolpeaeJeHHOI0 HHTerpaJja:
-IIpou3BoIHOI OT MOAMHTETPATBHON (DYHKIIHH
-IlogunTerpanbHOil PyHKIUU

-[TonnHTETpanEHOMY BBIPAKEHUIO

-HAuddepennmany pyHkuuu
dx
Uurerpan | paBeH:
2 2
va® —x
_arcsin x+c¢
X
arcsin =+c¢
- a
1 . X
~arcsin=+c¢

-a a



1 . X
—arcsin—+c¢
-2a a

IMycrs pynkmus y = f(X) HenmpepbIBHA Ha POMEKYTKe [@; o0), TOTaA:

T f(x)dx = .T f (x)dx

j f (x)dx = fim j f (x)dx

-a

T f (x)dx = fim(f (b) - 7 (a))

J.f(x)dx = I|m f(x)- f(a)

-a

IMycrs ¢pynkmus y = f(X) HempepbIBHa B MHTepBaJse [a; D), Torna HecoGcTBEeHHDBIH

b
HHTEerpaJ I f(x)dx paBeHn:

b-¢

j f (x)dx

b-¢
lim j f (x)dx

b+e
lim j f (x)dx

lim (- ()

HNurerpan I sin3xdx paBeH:

-3cos3x+C

-—3cos3x+C

1cos3x+C
3

—£0053x+C
3

HNurerpan JCOSG + %)dx paBeH:

-2c0sX+3x+C



-23in[§+zj+c
2 3

—%sin§+£x+c

——lcos(§+£j+c
2 3

Hurerpan I 22)dx paBeH:

2(1—2x)
In2

+C

-2 n24C
_2(1—2)()

+C
2In2

2029 In24C

X
-3tg—+C
g3

I'pagpuxom ¢pyHKuMM ABYX MEPpEeMEHHBIX B 001IEM CJIy4yae siBJIsIeTCH:
-KpuBas na miockoctu OXy

-Kpusas na mockoctu Oyz

-KpuBas Ha mockoctu OXz

-Hekoropast mOBEpXHOCTh B TPEXMEPHOM MPOCTPAHCTBE

JIuHueii ypoBHsi pyHKIIUH ABYX nepemMeHHbIX Z=f(X,y) siBJIsieTcsi:

-Jlunus Ha mockoctu Oxy B KaXI0M TOUKE KOTOPOH  (DYHKIUS MPUHUMAET OJJUHAKOBBIE
3HA4YECHUS

-JIunug Ha mockoctr OyZ B KAKI0M TOUKE KOTOPOH  (DYHKIIUS IPUHUMAET OJJUHAKOBbBIE
3HA4YEHUS

-JIunug Ha mmockocTh OXZ B KAXKI0M TOUKE KOTOPOH  (DYHKIIUS IPUHUMAET OJJMHAKOBBIE



3HAYECHUSA
-I'eomeTpruyecKkoe MECTO TOUEK MPOCTPAHCTBA, 3aaBAEMbIX KOOpAUHATAMHU: (X;Y; f(X,Y))
DYyHKIUA HECKOJIBKUX NepeMeHHbIX A depeHunpyema B TOUKe, €CIH:
-CyIIeCTBYIOT YaCTHBIC MMPOU3BOJIHBIC TAHHOW (PYHKIIMH B ATOM TOUYKE

-CymiecTByeT X0Ts Obl OJJHA U3 YaCTHBIX IIPOU3BOIHBIX TAHHOW (PYHKIIMM B JAaHHON TOUKE

-UacTHble MPOU3BOIHBIE TAaHHOW (DYHKIIMHU CYIIECTBYIOT B HEKOTOPO OKPECTHOCTH
JAHHOM TOYKH U HETIPEPBIBHBI B CAMOW TOYKE

-Xo0Ts OBl O/HA U3 YACTHBIX MPOU3BOHBIX CYIIECTBYET B HEKOTOPO OKPECTHOCTH JTAHHOMN
TOYKH U HETIPEPBIBHA B CAMOM TOYKE

Jana pyHKUUS HECKOJbKHUX nepeMeHHbIX. [Ipenen (eciu OH cymecTByeT U KOHE4Y€H)
OTHOLIIEHHUS YACTHOI0 NMPUPALECHUS TaHHON QYHKIMHU 10 HEKOTOPOIi MepeMeHHOH K
NPUPAMICHUIO 3TOH NePEeMEHHON NPHU CTPEMJICHUH MOCJIEAHEr0 K HYJII0 HA3bIBACTCS:

-UacTHoii Mpon3BOHOM TaHHOHN (YHKIIUU IO COOTBETCTBYIOIIEH MTEPEMEHHOM
-IlonueiM nuddepenimanom qaHHOU QYHKITUU

-I"'panuentomM gaHHOM PyHKIIUU

-IlonHBIM NpUpalieHneM T1aHHON (YHKLIHAN

IMoanwbiii Muddepenunan pyHkuu AByX nepemeHnbIx z=f(X,y) BoIYucsieTCsI 1O
popmy.e:

-dz=dx+dy
-dz=2z, +2]

-dz =z, dx+z,dy
-dz=2z"-dx

IMpousBoaHasi Mo HaNPaBJIEeHUIO (PYHKIINHU JABYX nepeMeHHbIX Z=f(X,y) BbIYHCIsIeTCS
no gpopmy.ie:

0z 0Oz 0z
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Haiiaure nosHbii 1udpepeHuuan GyHkuuu 2= ALY+ XY



_dz = cosxydy + 2xydy
_dz = cosxydx + dxydy

- (ycos xy + 2xy? )dx + (x cos xy + 2yx>)dy

_dz = —xcosxy + 2xy°

Ykaxxute HauboJIblIee BO3MOKHOE KOJIMYECTBO YACTHBIX MPOU3BOAHBIX BTOPOI0
nopsiaka pyHKIUM TpeX nepeMeHHbIX:

-12

Jlunuu ypoBHsi pyHkuun Xx° +y’—z=0 NpeaCTABIAIOT CODOIi:

-CemeiicTBO mapaboi

-CemeiicTBO Tnep0O0I

-KoHnenTprueckue okpy) HOCTH, Paiuyc KOTOPBIX YBEITMUNBACTCS C POCTOM Z

-KOHHGHTpI/I‘-IGCKI/IC OKPYXXHOCTH, pagnyC KOTOPbIX YMCHBIIACTCA C POCTOM Z

" z=xe’ + ye'.
Haiinure yacTHbIe NPOU3BOAHBIC (PYHKLIMH ABYX IlepeMEeHHbIX ;

azze” +e“;§—z=e”+e“

Bx y

d J

Zep 4y =xe + e
o o
a—Z:xe"’+€”;—Z:eJ'+yex
_ £y

d

—Z:xe”+ye”;—zzxe” +e”
_ o y

I'paguent pynkuum z=2x—y B TOuKe (1;51) 1 B Touke (0;0):
-9TO OJIUH U TOT K€ BEKTOP

-OT0 pa3HbIE€ BEKTOPbI

-He cymectByer

-PaBeH HyIt0



Hanpasienue HaucKopenero Bo3pacTanus PyHKUMH z = 2Xy +§ B TO4Ke (2;1)
3ajaeTcsi BEKTOPOM:

-t(4;2)

-t(3;2)

-t (1;2)

-t(4;1)

6.5. OIIeHO‘lHLIe MaTepuaJibl 1JI HpOMe)KyTOqHOﬁ aTrreCralumn

LOT1) 0 BOIIPOCOB IJIsI IPOBEACHUS MPOMEKYTOYHOI'O KOHTPOJISI B (l)opMe IK3aMCHa

Pazngen nucnuniuabl | Bonpocsl

Beenenue B 1. Tlpenen nmocnenoBaTenbHOCTH U Ipeaest GyHKuuu. ['eomerpuueckas
MaTeMaTHYeCKUI WHTEPIpPETaIHS.

a"anmu3. Teopus beckoneuHo maible U OeckoHeYHO OosblMe pyHKIMU. X cBOMCTBA.
IIPEACIIOB CpaBHeHHE 0€CKOHEYHO MaJIbIX (DYHKIUH.

OCHOBHBIE TEOPEMBI O IpeJIesiax.

[Ipu3Haku cyniecTBOBaHMS Mpeea.

beckoneunslie npenesnbl. OTHOCTOPOHHUE MTPEIEIIBI.

3ameuaTelbHbIE MPEEIbI.

HenpepsiBHOCTh QyHKIIMN. CBONCTBA HENPEPHIBHBIX (DYHKIIHIA.
Touku pa3peiBa QyHKIHH.

COoNOR~ LN

Huddepenumnanbaoe
HCYHCIICHUE

. [TponszBoHas. Ee reoMeTpuyecKrii CMBICI.

. CBsI3b MEXK1y HEMTPEPHIBHOCTHIO U TUPHEPEHITUPYEMOCTHIO.

. OcHOBHBIE TeOpeMBI 0 U PepeHIUPYEMBIX PYHKLIUAX.

. JlJorapupmuueckoe nudpepeHipoBanme.

. Muddepennnan pynkuuu. CroiictBa nuddepenuuana.

. CBs13p quddepennnana u npousBoaHol. Beruncnenue nuddepenmnuana.

. l'eomerpuueckuii cmbica quddepeHimana.

. [Ipon3BoaHbie Beicmnx nopsakos. [Ipasuio Jlonurans.

. Bo3pactanue u yobiBanue QyHKIMH.

. OkctpeMyM pyHkunu. HeoOXoquMblii M 1OCTaTOYHBIN IPU3HAKU
JKCTpEMyMa.

20. BemykiocTs u BOTHYTOCTH Tpaduka pyHkuuu. Toukn neperuoda.

el
N )

PR RERRRERE R
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WuTerpanbHoe 21. IlepBooOpa3Has U HEONPEAEICHHBIM HHTETpal.

HCYHUCIICHUE 22. CBoiicTBa HEONIPEICIICHHOTO HHTETpaIa.

23. He3zaBucuMOCTb BH/Ia HEONIPEIEICHHOT0 HHTErpaja OT BbIOOpa
apryMeHTa.

24. MeToz 3aMeHBI IEPEMEHHON B HEONPEIETICHHOM HHTerpaJe.

25. MeTo WHTETPUPOBAHUS 110 YACTSIM B HEOPEIeICHHOM HHTETpaie.

26. OnpeneneHHbI HHTETPAL.

27. 'eomeTpruecKuii CMBICI ONPEIeICHHOTO HHTETpaa.

28. CBolicTBa ONpeIeIeHHOr0 HHTErpaa.

29. BeruncieHue onpeeneHHOro HHTerpaa.

30. UnTerpupoBanue 1o 4yacTsM U METOJI 3aMEHbI IIEPEMEHHON B
OTIpeIeIECHHOM MHTETpaJIe.

31. 'eomeTpruecKue NPUIIOKEHHUS ONPESICHHOI0 HHTEerpaa.

32. HecoOcTBeHHBIC MHTETpAIIBI | poa.

33. HecobctBennsle unrerpainsi I pona.

@yHKIINA MHOTHX 34. ®yHKIMY MHOTHX ITepeMeHHBIX. HempepbIBHOCTD.
IIEPEMEHHBIX 35. YacTnsle npoussoznsle. [lonuslil nuddepennmarn.




36. [IpousBoaHas GYHKIIMH 11O HATIPABJICHHUIO.

37. I'panueHT.

38. YacTHbIe TPOM3BOIHBIC BBICIIMX MOPSIIKOB.

39. DkcTpeMyMbl GYHKIIUN HECKOJIBKUX TIEPEMEHHBIX.

40. TToctpoenue SMIUPUIECKUX GOPMYI METOOM HAUMEHBIINX
KBaJIPATOB.

6.6. Illka/apl 1 KPUTEPUH OLEHUBAHUSA 1O (POPMAM TEKYIIero KOHTPOJIS U POMeKYTOUYHOH
arTrecTaluu
IIIxana ¥ KpUTEPUH OLIECHUBAHUSA

Onenka Kputepuu oneHuBaHus J1Jisi MEPONPUATHII KOHTPOJISI ¢ IPUMEHEHUEM
4-x 0aJJIbHOI CHCTEMBI
«OTJIMYHOY OI1K231, OI1K232, OI1K2y1, OIIK2y2, OITIK281, OI1IK2B82
«XOpOIIO» OI1K231, OI1K232, OI1K2y1, OITK2g81
«yaosJerBoputeabHo» (OIIK231, OIIK2yl, OIIK281
«HEY/I0BJIETBOPUTEILHO» |Pe3ynprarel 00yueHust He chopMUPOBaHBI HA TOPOTOBOM YPOBHE
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