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Coaep:xanue (padovasi nporpamMmma)

Mecro aucuuruinasl B cTpykrype OI1

[Tnanupyemsle pe3yabTaThl 00yueHMs 110 JUCHMIUIMHE, 00eCeYnBaOLINe JOCTHKEHUE
IUTAHUPYEMBIX PE3yJIbTaTOB O0YUYESHHS O ITPOrpamMme

O0BeM u BUIBI YIeOHOU PabOThI
Coneprxkanue TUCIUILTAHBI
MarepuaabHO-TEXHHUYECKOE M YIeOHO-METOINYECKOEe 00eCIIeUeHUE TUCIIUTITHHEI

q)OH[[ OLCHOYHBIX CPCACTB IO AUCHUIIIINHE

Crp.



[lenpt0o  M3ydyeHUs AMCLUUIUIMHBL  sABIseTcd  (OPMUPOBAaHHE  pe3yabTaToB  OOY4YCHMS,
o0ecreynBaoIUX JOCTHKEHUE UTAHUPYEMBIX PEe3Yy/IbTaTOB OCBOSHHS 00pa30BaTeIbHOM MPOrpaMMBbl.

1. MecTo tucuuniuebl B crpykrype OIT

Jucunmimaa MareMaTHYecKHil aHanu3 BXOAWT B 0a3oBylo yacTth Onoka bl.J{uctmmimmab
(Moynn)

IIpenwiecTByromue  AUCUMIUIMHBL 10 CBSI3IM  KOMIICTEHLIUN:
Mukpo3koHOMHKA, TeXHOIOrH4eCKre OCHOBBI IIPOU3BOACTBA, DKOJIOTUs

Ilocnenyromue AUCHUIUIMHBI IO  CBA3SM  KOMIIETEHLHMH: MeToapl MOIECIMPOBAHUS U
IIPOTHO3UPOBaHUs B JKOHOMHKE, Teopuss BEpOATHOCTEM M MaTeMaThdecKas CTaTHUCTHKa, Metoasl
ONTUMAJIbHBIX pEIICHUN, DKOHOMUYECKUIN aHaIU3, YUYET U KOHTPOJb B rOCYAAPCTBEHHBIX HAJIOTOBBIX
oprasax

Jluneitnass ~ anreOpa,

2. [lmanupyemble pe3yJbTaTbl 00y4YeHHs MO AMCHHUILINHE, 00eceYnBAKOIIME TOCTHKEHHUE
IUVIAHUPYEMBbIX Pe3yJbTATOB 00yUYeHUs 10 MPporpaMmme

N3yuyenue nucuumiauHel MateMaTH4ecKuid aHaau3 B 00pa30BaTeIbHOM MporpaMme HarpaBiIeHO
Ha GOPMUPOBAHUE Yy 00YUAIOIIUXCS CICAYIOMUX KOMITETEHIIUH:

Oo6menpodeccuonanbubie komnerenuuun (OIIK):
OIIK-2 - c1tocoOHOCTBIO OCYIIECTBISITH COOp, aHaTN3 U 00pabOTKY NaHHBIX, HEOOXOAUMBIX IS PEIICHUs
poeCCHOHATBLHBIX 3a]1a4

[Tnanupyemble pe3ynbTaThl
00y4YeHHs 110 TPOrpamMme

Ilnanupyemble pe3yJbTaThl 00yYeHHs 10 JHCHHUIIIMHE

OIK-2 3Harthb YmMmerb Brazers
(MMETh HABBIKH )
OIIK231: ocHOBHBIE OIIK2y1: onpenensate |OIIK2B1: HaBbIKaMu
MeTo/bI cOopa, aHaJIu3a |LleHHOCTh cOopa, cbopa, aHanM3a u
1 00paboOTKH NaHHBIX, |aHanM3a U 00paboOTKU |0OpabOTKH JaHHBIX,
HEOOXOAUMBIX JUIS coOpaHHOH HEOOXOAUMBIX JUIS
peuieHus (uHaHCOBO- peuieHus
npo¢eCcCHOHATBHBIX HKOHOMHUYECKOH npo¢ecCHOHATBLHBIX
3a/1a4 nH(popMmaIuu 3a/1a4
OIIK232: Bo3moxkHOoCcTH [OIIK2y2: OIIK2B2: npuemamu
00paboTKK cOOpaHHOM [cHCTEMaTHU3UPOBATh U |pelleHUs
uHpOpMaLUH A7 UHTEPIPETUPOBATH npo¢ecCHOHATBLHBIX
peneHHs MOJTyYCHHYTIO 3aJ1a4 Ha OCHOBE
npodeCcCHOHATBLHBIX UH(POPMALIUIO TS pe3ysbTaToB,
3aj1au pereHus MOJTyYCHHBIX B
npoeCCHOHATIBHBIX  |pe3yJibTaTe aHaJIu3a U
3a1a4 00paboTKu coOpaHHOI
uHpopManuu

3. O0beM U BUABI y4eOHO# padoThI
VY4eOHbIM MJIaHOM MPEeTyCMaTpUBAOTCA CAEAYIONINE BUIbI Y4eOHOM pabOThI 110 NUCHUIUIMHE:
Ounas ¢opma o0yueHust

. Bcero gac/ 3.e.

Buabl yueOHo# padoThI Cont 2
KonraktHas paboTa, B TOM YuCIIeE: 74.4/2.07
3aHATHA NEKIIUOHHOIO THUIIA 36/1
3aHATHS CEMUHAPCKOTO TUTIA 36/1
WNunuBuayanpHast kontaktHas pabota (MKP) 0.4/0.01
I'pynnoBas koHTakTHas pabota (I'KP) 2/0.06
CamocTosiTenbHas paboTa 51.6/1.43
[TpomexyTouHast aTTecTanus 18/0.5




Bua npomexxyTouHOM aTTecTalyu:

DK3aMeH OK3
O6m1ast Tpy10eMKOCTh (00BhEM YacTu 00pa3oBaTeIbHON

nporpaMmsl): Yacel 144
3aueTHbIC SAUMHUIIBI 4

3aouHasi gopma

. Bcero yac/ 3.e.

Buabi yueoHoii padoThI Com 2
KoHnTtakTHas paboTa, B TOM YHUCIIE: 14.4/0.4
3aHsATUs JEKIIMOHHOTO TUTIA 4/0.11
3aHATHS CEMUHAPCKOTO TUTIA 8/0.22
NunuBunyanpHas koHTakTHas padora (MKP) 0.4/0.01
I'pynnoBast kontaktHas padota (I'KP) 2/0.06
CamocTosTenpHas padora 122.6/3.41
[TpomexxyTodHast aTTeCTamus 7/0.19
Bua npomexyTo4HOM arTecTanyu:
DK3aMeH OK3
O61mmas TpyaoeMKocTh (00beM yacTu 00pa3zoBaTeNbHOMN
nporpaMmel): Yacel 144
3aueTHbIC €AMHUILIBI 4

4. Conep:kaHue TUCHUTITHHBI

4.1. Pazoenvl, membl OuCUUNIUHBL U 6UObL 3AHAMUIL:
Temaruueckuii TUTAH TUCIIUIUTMHBI MaTeMaTHYeCKH aHAIH3 TPEACTABIICH B TaOIHIIC.

Pa3)1e.111>1, TeMbl JUCHHUILIMHBI M BUJBLI 3aHATHH

Ounas ¢popma 00y4eHuUs1
KonraktHasi pa6ora = Iliianupyembie
3anaTus § pe3yabTaThl
CCMHUHAPCKOIQ é = Oﬁyqeﬂl’lﬂ B
Ne HanMeHoBaHue TeMbI (pa3aea) = Tuna & | o E S| coornomenun ¢
n/a JTUCIUIIINHBI a F o= = || ‘s pe3yJbTaTamu
) == N~ o & 6
= g g S o0yueHus mo
é. 3 5 o0pa3oBaTeabHOI
nporpamMmme
Beenenne B MaTeMaTHYCCKHI aHATIN3. OIK231, OTIK232,
1. TeopHs Mpeeion 8 8 12 |OIIK2yl, OIIK2y?2,
OIIK2g1, OIIK282
JuddepenunanpHoe ncurcaeHue OI1K231, OIIK232,
2 8 8 12 |OIIK2yl, OIIK2y?2,
OI1K2g1, OITK282
NHTerpanbHOE HCUKCIIEHUE OI1K231, OIIK232,
3 12 12 15.6 |OIIK2y1, OIIK2y?2,
OIIK2g1, OITK282
DyHKIIMA MHOTUX [TEPEMEHHBIX OIIK231, OIIK232,
4. 8 8 12 |OIIK2yl, OIIK2y?2,
OI1K2g1, OITK282
KonTtpop 18
Hroro 36] 3 [04]2]516
3a04Has popma
No HanmenoBanue Tembl (pa3aea) KonrakTHasi pabora 5 &| Ilnanupyemblie
n/m JUCHMILJINHBI 2= | 3ansTns h = 4 z| & 5 pe3yabTaThl




CEMHUHAPCKOT 0|

0o0y4eHus B
COOTHOIIEHUHM €

3aHATHUA

pe3yJbTaTaMu
o0yueHus 1mo

o0pa3oBaTe/IbHOM
nporpamMmme

BBenenue B MaTeMaTHUECKUI aHAIINU3.
Teopus npenenon

OIIK231, OITK232,
30 |OIK2yl, OTK2y2,
OITK281, OITK282

JuddepennnanbHOe HCUUCTICHUE

OITK231, OTIK232,
30 |OMK2yl, OITK2y2,
OITK2&1, OTTK282

I/IHTeraJIBHoe HCYUCIICHUEC

OITK231, OITK232,
OITK2y1, OTIK2y2,
OITK281, OITK282

32.6

(DYHKI_[I/II/I MHOT'UX IIEPEMCHHBIX

OITK231, OITK232,
30 |OIK2yl, OTK2y2,
OITK281, OITK282

KoHTpoub

7

Hroro

[ 04 ]2][122.6

4.2 Cooepircanue pazoenos u mem

4.2.1 KontakTHas padora

TemaTHka 3aHATHI JEeKIIMOHHOI0 THIIA

HaumenoBanue
TeMbl (pa3aesa)
JTUCIHUIINHEI

Neni/n

Buj zansarus
JEeKIMHOHHOI0
THHA*

TemaTHnka 3aHATHSA JEKIHOHHOTI0
THIIA

1. Beenenue B
MaTEeMaTHUCCKUM
ananus. Teopus
MpEeEIoB

JIEKIHAS

[Tonarue MHOXecTBa. Onepanuu Haj
MHOkecTBaMu. CTaHAapTHBIE
YHCIIOBBIE MHOKECTBA. BhIyKIIbIE
MHOecTBa. [loHATHE OKpECTHOCTH
TOYKH. OyHKIIMOHATIbHAS
3aBUCUMOCTh. CBOMCTBA PYHKIIMA.
I'paduku OCHOBHBIX 3JI€MEHTAPHBIX
¢bysakuil. @yHKIUYU crpoca u
PEJJI0KEHUS.

JIEKIHAS

[TocnenosarensHOCTS. [Ipeaen
IIOCJIEIOBATEIILHOCTH U €0
cBoiictBa. [Ipenen pyHKIMH.
beckoHeuHbIe M OTHOCTOPOHHHE
npeneinsl. beCkoHeYHO Maltbie U
O6eckoHeYHO OombIIre QyHKINHU, UX
cBoiictBa. (CBOWCTBA MPEJEIOB.

JIEKITUS

[Ipu3Haku cymecTBOoBaHUs MpeAea.
IIepBblil 1 BTOPOU 3aMeydaTeIbHbIE
npeaensl. Beraucienue npenenos
(GyHKIMH, CTIOCOOBI PACKPBITHS
HEONPEIEICHHOCTEN.




JIEKIAST

HenpepriBHOCTH (DYHKIIUU B TOUKE U
Ha oTpe3ke. CBoMCTBA HEMPEPBIBHBIX
¢dbynkumii. Touku pa3psiBa, UX
Kiaccudukanus.

HuddepenunansHoe
WCYHUCIICHUE

JIEKIAS

[IpousBoanas pyHKuMHU, ee
reomerpuyeckuit cMbici. [IpaBuiia
BBIYHCIIEHUS IPOU3BOIHBIX.
OcHOBHBIE TEOPEMBI
TQepeHIaTbHOr0 HCYHCICHHS
teopeMbl Depma, Posuis, Jlarpanxka.

JIEKIHS

HccnenoBanmne GpyHKIMM CpeicTBAMU
muddepeHIMATBHOTO HCUNCIICHUS.

VY cIii0BUSI MOHOTOHHOCTH (DYHKIIMH.
OkcrpemyMm pynkunu. Heo6xoaumblit
¥ JIOCTATOYHBIEC TPH3HAKH
CYILIECTBOBAHMS SKCTPEMYMa.
Bemykiocts ynknuu. Toukn
neperun6a rpaduka QyHKINH.
AcumnToTsl rpaduka GyHKIHH.
OO61mas cxema uccieoBaHus

(GyHKIHN.

JIEKIHAS

[Tpou3BoiHBIC BBICHIMX TOPSIIKOB.
[Tpaswio Jlonurans. Auddepentman
(YHKIIUU ¥ €0 TeOMETPHUYCCKHIA
cmbici. CBoiicTBa nuddepenimana.

JIEKITUS

DKOHOMHUYECKUN CMBICIT
MPOU3BOJHON: MPEEIbHBIEC U3AECPKKH
MIPOU3BO/ICTBA, JIACTUYHOCTh
(GyHKIIUY cripoca U MPeI0KEHHS.

NHterpansHoe
HCYUCIICHUE

JIEKIHAS

[IepBoobOpazHasi, ee cBOICTBA.
HeonpeneneHHbIi HHTErpai v €ro
CBOMCTBA U TEOMETPUYECKHI CMBICIL.

JIEKITUS

OcHOBHBIE METOIbl UHTETPUPOBAHUS
(HermocpeICTBEHHOE UHTETPUPOBAHUE,
WHTErpUPOBAHUE 110 YACTAM,
MHTErPUPOBAHNE NIOJICTAHOBKOM).

JIEKIIHS

OnpeneneHHblii HHTErpall, €ro
T€OMETPUUYECKHUI CMBICTT.
OnpeneneHHblid HHTErpal Kak
¢dbyHKIMS BepxHero npeena. Teopema
Herorona-Jleioauna. CBoiicTBa
ONpEJIEJICHHOT0 UHTErpasa.




I'eoMeTpuueckue NpuIoKeHus
OTIpeIeIEHHOT0 UHTErpaa.
HecoOcTBeHHbIe HHTETpallbl IEPBOTO U
BTOPOTO poja.

JIEKIAST

4. @yHKIUHA MHOTHX [Tonatne GyHKIIMN MHOTHX
[IEPEMEHHBIX nepeMeHHbIX. ['paduk pyHkumun
JeKLUsA MHOI'MX IlepeMeHHbIX. [Ipenen u
HENPEePbIBHOCTb (PYHKIIMM MHOTHX
IIEPEMEHHBIX.

YacTHbIE TPOU3BOIHBIC U MOJHBIN
muddeperman GyHKIMHT MHOTUX
nepemMeHHbIX. [Ipon3BoaHas 1o
HaIPaBJICHUIO.

JIEKIAS

I'paguenT QyHKIIMH MHOTHX
HEpEeMEHHBIX. DKCTpeMyM (QyHKIIUU
JEKIS MHOTUX IepeMeHHbIX. JlocTaTouHOE
yCIIOBHE 3KCTpeMyMa (pYHKLIUU IBYX
IEPEMEHHBIX.

*JIeKIIMW W MHBIE Y49eOHbIe 3aHATHS, MIPeJyCcMaTpUBaIOLINe MPEUMYIIECTBEHHYIO Tepeady yueOHol nHdopManun
MeAarornieckuMi pabOTHUKAMU OpraHu3aluy U (WIK) JHUIaMH, [PUBJIEKaeMbIMA OpraHU3alluell K peanu3anuu
00pa3oBaTeIbHBIX IPOrPaMM Ha UHBIX YCIOBUSX, 00YUarOIMCS

TemaTuka 3aHATHI CEMUHAPCKOI'0 TUITA

HaumenoBanue Buna 3ansitust
TemaTnka 3aHATHS CEMHUHAPCKOI0
Nen/m TeMbl (pa3aesia) CEeMHUHAPCKOIro THna
JUCIUIIIINHBI THOA®*

1. Brenenue B [Tonsatue MmuoxkecTBa. Onepanuu Haj
MaTeMaTHUYeCKUI MHOecTBaMu. CTaH1apTHBIE
ananu3. Teopus YHUCJIOBBIE MHOXKECTBA. BhITTyKITbIe
MpeAeIioB MHOecTBa. [loHsITHE OKpecTHOCTH

IpaKTHIecKoe 3aHATHE |TOUKH. DyHKIIMOHAIbHAs
3aBUCUMOCTh. CBOHCTBA (PYHKIHIA.
I'pacdviki OCHOBHBIX 371€MEHTAPHBIX
¢ynkuuid. yHKIMM cupoca U
MIPeITIOKEHUSI.
[TocnenoBarenbHOCTS. [Ipenen
MIOCJIEZI0BATEIBHOCTH U €T0
coiictBa. [Ipenen pyHkiuu.
npakTuieckoe 3aHaTue | beckoHeUHbIE M OJHOCTOPOHHHUE
npenensl. beckoHeyHo Manblie U
06ecKoHeuHO OobIIue PYHKIHH, UX
cBorictBa. (CBOICTBA IIPEICIIOB.
[Ipu3Hakyu cyuecTBoBaHUs Mpeaea.
[IepBbIil 1 BTOpOM 3aMedaTeabHbIe
npenensl. BplunciaeHue npenenos
(hyHKIHA, CTTOCOOBI PACKPBITHS

MPAKTHUYCCKOC 3aHATHUC




HEOIPEIETICHHOCTEM.

IMPAKTHYECKOC 3aHATHE

HenpepbsiBHOCTS (DYHKITUU B TOYKE U
Ha oTpe3ke. CBOMCTBA HEMPEPBIBHBIX
¢ynkuuid. Touku pa3peiBa, UX
Kiaccudukanms.

Hudbdepennmanbaoe
UCYHCIICHUE

MPAKTHUYCCKOC 3aHATHUC

[IpousBonHas pyHKIMHU, ee
reomerpuueckuii cmeici. [IpaBuna
BBIYMCIICHHSI IPOU3BOIHBIX.
OcHOBHBIE TEOPEMBI
mudepeHIATBHOTO HCYUCIICHUS:
teopemsl Pepma, Posns, Jlarpanxka.

IMMPAKTHUYCCKOC 3aHATHC

HccnenoBanue GpyHKIUU CpeicTBAMU
QG epeHIaTbHOTO HCYHCICHHUS.
YcnoBUsS MOHOTOHHOCTH (DYHKITHH.
DkcrpemMyM QyHKIUH.
Heo0xoauMelii U 1OCTaTOYHEIE
NPU3HAKH CYIIECTBOBAHUS
JKCTpeMyMa. BBITyKIIOCTh
¢bynkunu. Toukn neperunba rpagpuka
GbyHKIUU. ACUMIITOTHI Tpaduka
¢ynkuuu. O0mias cxema
ucclieJoBaHusl PYHKIINU.

IMPaKTHICCKOEC 3aHATHC

[Ipon3BoAHBIE BBICUINX TOPSIKOB.
[IpaBumo Jlonurans. Juddepermuan
(YHKINU ¥ €70 TeOMETPHUYECKHHA
cmbici. CBoiicTBa nuddepennuana.

MMPAKTHYCCKOC 3aHATHUC

ODKOHOMHUYECKUN CMBICIT
MPOU3BOJHOMN: MpeeIbHBIE
W3ICPKKH MPOU3BOJICTBA,
9MACTUYHOCTH (DYHKIIUU CIIpOca U
MIPEIOKEHUSI.

NHuterpansHoe
HCYUCIICHUE

MMPAKTHYCCKOC 3aHATHUE

[IepBoobOpazHas, ee cBoOlCTBA.
HeonpeneneHHbIi HHTErpai U €ro
CBOMCTBA U TEOMETPUYECKHI CMBICIL.

MPAKTHYCCKOC 3aHATHUC

OcHOBHBIE METOIbI UHTETPUPOBAHUS
(HEmocpencTBeHHOE
WHTETPUPOBAHNE, HHTETPUPOBAHHE
10 YacTsIM, HHTETPUPOBAHHE
TOJICTAaHOBKOM ).

MPAKTHUYCCKOC 3aHATHUC

OnpeneneHHblii HHTErpall, €ro
F€OMETPUUYECKHUI CMBICIT.
OrnpeneneHHbIi HHTErpa Kak
(yHKIUS BEpXHETo Ipeiena.
Teopema HproTona-JIeliOHuIa.
CBoiicTBa ONpeaeIeHHOro
WHTETpaJa.




I'eomeTpuueckue NpuIoKeHUs
OIIpEIEIEHHOr0 HHTErpaa.
HecoOcTBeHHbIe HHTErpabl IEPBOTO
1 BTOPOTO poja.

IMPAKTHYECKOC 3aHATHE

4. @yHKIUHA MHOTHX [TonaTne GpyHKIIMN MHOTHX
[IEPEMEHHBIX nepemMeHHbIX. ['paduk pyHkumun
NPAKTUYECKOE 3aHATHE [MHOTHUX IlepeMeHHbIX. [Ipenen n
HENPEePbIBHOCTb (PYHKIIMM MHOTHX
IIEPEMEHHBIX.

YacTHbIEe TPOU3BOIHBIC U MOJHBIN
muddepenman GyHKIMHT MHOTHUX
nepemMeHHbIX. [Ipon3BoaHas 1o
HaIPaBJICHUIO.

IMPAKTHYECKOC 3aHATHE

I'paguenT QyHKIIMH MHOTHX
HepEeMEHHBIX. DKCTpeMyM (QyHKIIUU
NpaKTHYECKOe 3aHATHE |MHOTUX IepeMeHHBbIX. /locTaTouHoe
yCJIOBHE 3KCTpeMyMa (PyHKLUU IBYX
IEPEMEHHBIX.

** ceMUHApBl, MPAKTHYCCKUE 3aHSTHUS, IPAKTUKYMBI, 1a00paTopHbIe paboThl, KOJUIOKBUYMBI U HHBIC aHAJIOTUYHbIC
3aHSATHS

HNuas konTakTHasi padora

[Tpu npoBenenun yueOHbIX 3anaTuil CI'DY obecrieynBaeT pa3BUTHE Y 0OyUaIOIIUXCSl HABBIKOB
KOMaH/IHOW paboThl, MEXKIUYHOCTHOW KOMMYHUKAIIMHM, TPHUHATHS PpEIICHUN, IUIEPCKUX KauecTB
(BKITIOYAs TpH HEOOXOIMMOCTH TPOBEACHNE UHTEPAKTUBHBIX JIEKIUH, TPYIIOBBIX AUCKYCCHH, POJIEBBIX
UTp, TPEHUHTOB, aHAJIU3 CUTYaIlMi ¥ UMUTAIIMOHHBIX MOJEIICH, MpernojaBaHue AUCIUIUIHNH (MOIYIei) B
dbopMe KypcoB, COCTaBJICHHBIX Ha OCHOBE pE3yJbTaTOB HAYYHBIX HCCIEIOBAHUN, MPOBOAUMBIX
OpraHu3aIKei, B TOM YHCIIe ¢ yY€TOM PErMOHATBHBIX 0COOEHHOCTEHN MPOPECCHOHAIBHON JACSITEIILHOCTH
BBIITYCKHUKOB U MOTpeOHOCTEN paboToaareneii).

®opMbl ¥ METOJABl TPOBEIEHUS WHOM KOHTAKTHOW pabOTHI TMpUBENEHBI B MeToanuecKux
yKa3aHUAX M0 OCHOBHOM MpodeccuoHaNbHON 00pa30BaTeIbHON MporpaMMme.

4.2.2 CamocrosiTeJibHasi paboTa

HanmeHnoBanue TeMbl (pa3jena .
Neni/n (pasnena) Bua camocrositeibHOM padoThl ***
AUCHMIITUHBI
1 BBenenue B MaTeMaTHUECKUI aHAIM3. (- BBIIOJHEHHUE TOMAIIHUX 3aaHUM
' Teopus npezenos - TECTUPOBAHHUE
- BBITIOJTHEHHE JOMAIIHUX 3aJaHui
2. HuddepenunanbHoe HCUUCTCHNE A A
- TECTUPOBAHHE
= BBIIIOJIHCHUEC AOMAIlITHUX 3a}:[aHI/Iﬁ
3. WuTerpanbHoOe UCUMCICHHE
- TCCTUPOBAHHNC
- BBITIOJTHEHHE JOMAIIHUX 3aJaHuI
4. DyHKIIUN MHOTUX MTEPEMEHHBIX
- TECTUPOBaHHE

*** caMmocTosiTeNbHas padoTa B ceMecTpe, HalHMCaHHe KYPCOBBIX padoT, JIOKIIAIOB, BBHIIIOJHEHUE KOHTPOJBHBIX

pabor

5. MaTtepuajibHO-TEXHHYECKOE H Y4eOHO-MeToInYecKoe odecnevyeHue T CIMITHHbI




5.1 JIuteparypa:
OcHoBHasi iuTEpaTypa

Makapos, C.H. Beicmas MareMaTuka: MaTeMaTUYECKHN aHAJIW3 M JIMHEWHAs anredpa : yaeOHoe
nocobue / MakapoB C.1. — Mocksa : KunoPyc, 2021. — 320 c. — ISBN 978-5-406-07864-8. — URL.:
https://book.ru/book/938335
Kpemep, H. III. Maremarndeckuii ananu3 B 2 4. Yactp 1 : yueOHHMK u mpakTukyMm s By3os / H. I11.
Kpemep, b. A. Ilytko, 1. M. Tpummun ; orBercrBeHHbld penaktop H. L. Kpemep. — Mocksa :
WznarensctBo FOpaiit, 2020. — 244 c¢. — (Beicmee obpazoBanue). — ISBN 978-5-534-02017-5. —
Tekcr : anexrponnsiii / DBC IOpaiit [caiir]. — URL.: https://urait.ru/bcode/451894
Kpemep, H. lII. Maremarudeckuii ananu3 B 2 4. Yactp 2 : yueOHHK U mpakTukym ais By3oB / H. 1L
Kpemep, b. A. Ilytko, 1. M. Tpummun ; orBercrBeHHbld penaktop H. III. Kpemep. — Mocksa :
WznarensctBo FOpaiit, 2020. — 389 c¢. — (Bricmee obpazoBanue). — ISBN 978-5-534-02019-9. —
Texcr : anexrponnsiii / DBC IOpaiit [caiir]. — URL.: https://urait.ru/bcode/451895

JlonoJIHUTeIbHAS JTUTepaTypa

Makapos, C.1. Maremaruka a5l 5KOHOMHUCTOB (MaTeMaTHYECKUI aHaN3 U JMHEWHas anredpa).
3anaynuk : yuebHoe nocobue / Makapos C.U., Mumenko M.B. — Mocksa : KnoPyc, 2018. — 358 ¢c. —
(mst 6akanaBpos). — ISBN 978-5-406-06423-8. — URL.: https://book.ru/book/930056

JlutepaTrypa 1715 caMOCTOSITEJIbLHOTO H3yYeHHUsI

5.2. IlepeyeHb JUIIEH3MOHHOTO MPOTPAMMHOI0 o0ecredeHust
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 (uug. mons3.)

5.3 CoBpeMeHHbIe podeccHOHATbHBIE §a3bl TAaHHBIX, K KOTOPbIM 00ecleYuBaeTcs A0CTYN
o0yuaruuxcsi

1. IIpodeccronanbhas 6aza ganHbIx «MHPpOpMannoHHbIe cucTeMbl MUHHCTEPCTBA SKOHOMUYECKOTO
pasButus Poccuiickoit ®enepanuu B cetu Untepuer» (Ilopran «Odpunmansuas Poccus» -
http://www.gov.ru/)
2. [Ipodeccrnonanphas 6a3a nanHbIX «PHUHAHCOBO-IKOHOMHUYECKHE TIoKa3aTenu Poccuiickoit
®enepanuny (OdunuansHblil caiT Munmcrepersa ¢punanco PO - https://www.minfin.ru/ru/)
3. IIpodeccuonanpHas 6aza nanHbix «OdunuanbHas ctatuctukay (Opunuanbhblil cailt GenepanbHoit
CIyObI TOCY/IapCTBEHHOM cTaTUCTUKY - http://www.gks.ru/)

5.4. HNudpopMallMOHHO-CTIPABOYHbIE CHCTEMbI, K KOTOPbIM o0OecneyHBaeTcsi J0CTYyN
o0yuawumuxcst
1. CnpaBouno-nipaBoBas cucteMa «Koncynbrant [Lmrocy

2. CnpaBouno-npaBoBas cucteMa «I'”APAHT-Makcumym»

5.5. CnenuajabHbIe MOMELEeHUS

VY4eOHble ayIUTOPUN IJIs1 TPOBEACHUS 3aHATHI KommuiekTs! yueHnueckoit medenu
JIEKIIUOHHOI'0 THIIA MyJbTUMEIUIHBINA IPOEKTOP
Jlocka
OKpaH
Y4eOHble ayIUTOPHH U1 TpoBeeHus npakTHieckuxX |KommiekTsl yueHnyeckoi mebenu



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

3aHATUH (3aHATUA CEMHHAPCKOTO THIIA)

MynbTUMEAUNHHBIN TPOEKTOP

Jlocka

OKpaH

KOMHBIOTepI:I C BBIXOJOM B CE€TH «I/IHTepHeT» u
OUOC CI'DY

VY4eOHble ayIUTOpUN JJIs TPYNIIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIbTAalUN

KommiekTsl yueHnueckoit Mmedenu
MynbTUMEAUHHBIN TPOEKTOP

Jlocka

DKpaH

Komnbrorepsl ¢ BbIxo10M B ceTh «ITHTEpHET» U
OUNOC CI'OY

VY4eOHble ayAUTOPUH I TEKYILETO KOHTPOJIS U
IIPOMEXKYTOYHOM aTTecTaluu

KommiekTsl yueHnueckoit Mmedenu
MynbTUMEAUHHBIN TPOEKTOP

Jlocka

DKpaH

Komnbrorepsl ¢ BbIxo10M B ceTh «ITHTEpHET» U
OUNOC CI'OY

[TomenieHus A1 CaMOCTOSTENBHOM paOdOThI

KommuiekTs! yueHnueckoi medenu
MynbTUMEINITHBIA TPOEKTOP

Jlocka

OKpaH

Komnbrorepsl ¢ BbIxos10M B ceTh «THTEpHET» U

OHOC CI'9Y

[TomernieHus a1 XpaHeHUs! U TPOPUIAKTHIECKOTO
o0CITy>)KUBaHus 000pyIOBaHUS

KommiekTs! ciennanu3upoBaHHON Mebenn
JUIsl XpaHEeHHs 000pyA0BaHUs

HJ’IH IIPpOBCACHUA 3aHATHH JICKHMOHHOTI'O THUIIA UCITOJIB3YHOTCA JEMOHCTPAITUOHHOC O60py,Z[OBaHI/Ie n
yT-I€6HO-HaFJIHI[HI)I€ rmocoous B BUJC NPEC3CHTAIMOHHBIX MaTCPHUAJIOB, O6€CHC‘II/IBaIOHII/IX

TEMATUYCCKUC UIIJIIOCTpAllUU.

5.6 JIaGopaTopuu 1 1a6opaTopHOoe 000py10BaAHUE

JlaGopatopus KommekTsl yueHnueckoit medenu

MH(OPMaLIMOHHBIX MynbTUME TUIHBIA IPOEKTOP

TEXHOJIOTHI B Jlocka

npoheCCUOHATBHON Okpan

NEATEILHOCTH Komneroreps! ¢ BeIxonoM B ceTb «MHTepHET» 1 DNOC CI'DY
JlaboparopHoe obopyioBaHNE

6. @OoH/ O1IEHOYHBIX CPEACTB MO AucUUILIMHe MaTeMaTHYeCKUIl aHAIN3:

6.1. KOHTpoJ/IbHbIE MEPONPHUSITHSA 10 JTUCIUIIIMHE

®opMa KOHTPOJISI OTmeTuTH
Bua konTpoJs HY)HOE
3HAKOM
«+»
Texymuii KOHTPOJIb OneHka JOKJIaJ0B -
Y CTHBIN/TTUCHBMEHHBINA OTIPOC -
TectupoBanue +
ITpakTrdeckue 3a1aun -
OrneHka KOHTPOJIBHBIX PaboT (U1 3a04HON

dbopMbI 00yUeHMST) i
[IpomeXyTOUHBIH KOHTPOJIb DK3amMeH +

Ilopsinok mnpoBeneHUss MepPONPUATHI

TEKYLIETro H MPOMEKYTOYHOTO KOHTPOJIsA



onpeneasiercs MeToan4yecKMMH yKa3aHUSIMH 110 OCHOBHOH NMpogecCHOHAIBLHONH 00pa3oBaTe/IbHOM
nporpamMMe BbICIIEro 00pa3oBaHusi, yTBePKAeHHbIMH YueHbIM coBeToM PI'AOY BO CI'9Y Nel4

ot 31.03.2021r.

6.2. Ilmanupyembie pe3yJbTaThl 00yUYeHUsl MO TUCIUILIHHE, 00eCTIeYHBAKOIIUE JOCTHKEHUE
IJIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHs 10 MporpaMmme

Oomenpodeccuonanbubie komnerenuuu (OIIK):
OIIK-2 - crtocoOHOCTBIO OCYIIECTBIISITH COOP, aHANM3 U 00pabOTKY JaHHBIX, HEOOXOAMMBIX JIJIS PEIICHHS

npoeCCHOHATBHBIX 3a]1a4

o0yueHus B
COOTHOIIEHUH C
pe3yJabTaTamMu

00y4eHus mo
nporpamme

Texkymmia

IInanupyemsle pe3ynbrarsl |[lnanupyemMsblie pe3ybTaThl 00y4eHHs M0 TUCHHUILINHE

00y4YeHHs 10 TPOrpamMme
3HaTh VYMeThb Bnazers

(MMETBh HABBIKH)

IToporosslii OIIK231: ocHOBHBIE OIIK2y1: onpenensate |OIIK2B1: HaBbIKaMu
MeToAbI cOopa, aHaJIn3a |LleHHOCTh cOopa, cbopa, aHanM3a u
U 00pabOTKH NaHHBIX, [aHanM3a U 00paboTKU |00pabOTKH JaHHBIX,
HEOOXOOUMBIX IS coOpaHHOI HEOOXOIUMBIX IS
perieHus (uHaHCOBO- pereHus
npodecCHOHATILHBIX SKOHOMHUYECKOH npo¢eCcCHOHATIbHBIX
3aaq uHbOpMaIUU 3aaq

[ToBbI11IEHHBIN OI1K232: Bo3moxkHocTH [OIIK2y2: OIIK2B2: npuemamu
00paboTKK cCOOpaHHOM [cHCTEMaTU3UPOBATh U |pEILICHUs
uHpOpMaLUu A7 UHTEPIPETUPOBATH po¢eCCHOHATILHBIX
peneHus HOJYYECHHYTO 3aJ1a4 Ha OCHOBE
npodecCHOHATIbHBIX UH(POPMALIUIO TS pe3yJbTaToB,
3aj1a4 peteHus MOJTyYCHHBIX B

npoeCCHOHATIBHBIX  |pe3yJibTaTe aHaJIu3a 1
3a1a4 00paboTku coOpaHHOM
nHpopmanuu
6.3. ITacnopT OLIEHOYHBIX MATEPHAJIOB
Ne HaumenoBanue Tembl (pa3aesia) KonTposmmpyembie | Bua KoHTpoO/IsI/HCIIOIB3yeMble
n/n AUCUMITUHBI NJIaHUpYyeMble OlIEHOYHbIE CPeICTBA
pe3yJabTaThl

ITpoMe:xxyTOYHBIH

Teopus npenenon

1. BBenenue B MaTeMaTHYECKUM aHAIHU3.

OI1K231, OIIK232,
OIlK2yl1, OIIK2y2,
OIIK2g81, OIIK2B2

TectupoBanue|IK3ameH

2. |AuddepenunanbHoe ucuucieHue

OITK231, OITK232,
OITK2y1, OTIK2y2,
OITK281, OTTK282

TectupoBanue|IK3ameH

3. |HHTerpanbHOE NCUYHCIICHNE

OITK231, OITK232,
OITK2y1, OTIK2y2,
OITK281, OITK282

TectupoBanue|Ik3ameH

4. |®OyHKIMU MHOTHX NTEPEMEHHBIX

OIlK231, OIK232,
OIIK2y1, OTIK2y2,
OIIK281, OTTK282

TectupoBanue|IK3ameH

6.4.0neHOYHBIC MATEPHAJIBI VIl TEKYIEr0 KOHTPOJIsA

IIpumepHasi TeMaTHKA T0KJIA10B

| Pa3gen iucuunInHbI

|TeMbl




Bonpoce! 1J1s1 YCTHOT0/IMCBMEHHOT0 ONPOCca

Pa3nea nucuunanHbI Bonpocsl

3ajanus AJ151 TECTUPOBAHMS 0 JMCHUILINHE J1JI5l OLleHKH ¢(OPMUPOBAHHOCTH KOMIIETEHIH A
Pasmewmensl B DMOC CI'DV, https://Ims2.sseu.ru/course/index.php?cateqoryid=514

Ecian dpynkuuo f(X) MOKHO mpeacTaBHTh KaK CyMMY 4YHCJIa A U 0€CKOHEYHO MAJIOi MpH X — X,
GyHKuuu, TO:

-f(x)=A

-Uucno 4 ectb npenen  ¢ynkmum f(X) mpu X — X,

-Oynkuus f(X) sBisercs GecKOHEUHO MaIoOH IpH X —> X,

- f(X) He mMeer mpexnena mpu X — X,

Ecim B HeKOTOPOii OKpecTHOCTH TOYKH X, (pynkuus f(X) 3akaoueHa Mexay 1ByMs GyHKIUSMU
@(X) 1 w(X), IMEIOIKUMH OANHAKOBBIIi npeaea 4 mpu X — X,, To pynkuus f(X):

-Umeer 3nauenne f(Xx,)=A

-He nmeer npenena npu X — X,

-CTpemMuTCs K HYJIO IPH X —> X,

-Mmeet npenen npu X — X, , paBHbINA A

B(X)

Hyers a(X), B(X) - 6eckoneano masbie ipu X —>a u lIm £==2 =1, Torna «a(x):

x>2 (X)
-Pasna [(X)
-OkpuanentHa [(X)
-BeckoHeuHo Manas 6osiee BBICOKOTO Topsiika, yeM [F(X)
-BeckoHeyHO Manas 6osiee HU3KOrO nopsizka, ueM [3(X)
VKaKuTe HEBEPHOE YTBEP:KIeHHe:
im Xy

x—0 X

. COSX
- lim——=1

x—0 X

. tgx
- lim o
x—0 X
. arctgx
- im 2
x—0 X
3uauenne npegena lim tgx paBHo:
x—>%+0
-0
-0
-—0
-HE CYIIECTBYET

- 2 3n
3nauenne npeaena lim [1-—| pasuo:
n—w n

-6
-0



2

3
3

2
C0oS5x

2X

3HaveHue mpeaeaa Iim0 paBHO:
X—>

-0
-0
5

2
2

5

2

3HaveHue mpeaeaa |im0 paBHO:
X—>

. 5x% +1
3nauenue npenenaa lim —— == PaBHO:
oo X —2X+3
-0

-5
1

5
-0

. sin 3x
3HaveHHe npeaesa |Im0 paBHO:
X—

2X
2

3
3

2
-1
0

0

Cos5y—cosTx
2

lim
Borunciaure x

-12
-0
-2
i 1
12
X3 +2x% +x+3

x?+1

3nauenne npeaena lim paBHo:
X—©

-1

-0

-0

IpounsBoanoii pynkuun y=f(X) HaspiBaercs:



Slim 2
AX—0 X

. X

- lim —

Ax—0 y
Ecnu ¢pynkuus nuddepeHuupyemMa B HEKOTOPOil TOYKe, TO OHA B ITOM TOYKe:
-MmeeT pa3pbIB iepBOro pojaa
-HenpepeiBHa
-ITpunumaet 3HaueHue, pasuoe 0
-lmeert pas3psIB BTOPOro poaa
HenpepbIBHOCTH (PYHKIIUU SIBJISIETCS:
-HeoOxoaumeim ycnoBreM auddepeHunpyeMocT GpyHKIHH
-JloctatounbiM ycnoBueM auddepeHunpyeMocT GyHKIMH
-Heo0xoauMbIM 1 JOCTATOUHBIM yCIOBUEM U HepeHIUpyeMOCTH QyHKIIUN
-Kpurepuem nuddepenmpyemMocty GyHKIIHMH
Ectm y=f(u) m u=¢(x) nupdepenuupyembie (GYHKIHUH OT CBOHUX

npou3BoaHas cjaoxHoii pynkuuun y = f (p(X)) paBua:

-y =1(@'(X)
-y =1 (p(X)
-y = (X))@' (X)
-y = F'()¢'(x)
IpounsBoanast pynxuuu y=10gax:
, 1
~xlha
- r_ 1
aln x
, X
- y —
Ina
, Ina
- y -
X

Mexny npymst HyJaaMu AuddepeHunpyeMoi (pPyHKIUH BCeraa Haiaercs:
-Touka pa3priBa

-XoTst ObI OJTUH HOJIb IPOU3BOTHON

-XoTst ObI OJTMH HOJIb BTOPOU MPOU3BOIHOM

-Touka nepeceuenus rpagpuka c ocbto OX

Judppepennnan pyHKUUN paBeH:

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

apryMeHToOB, TO

Kakue 3Haku uMeroT npupaienne GyHKIHUHM U PUPAleHHe ApryMeHTa yObIBaloleil GpyHKuuu:

-IIpOTHBOIONOKHBIE 3HAKU
-OlMHaKOBbIE 3HAKU

-OHu paBHBI HYIIO

-OHHM cOBIIAAAIOT

Mpoussoxuas gyuxuun f(X) = x> +/X pasua:

- F/(x) = 2x — /X
1

- f(X) = 2X — ——
(x) = 2x 2/
- f/(x) = 2x +/x
-f'(x):2x+i

2Jx



Yemy paBHa npou3BoaHas GyHKIHH B TOUKe:

-Yry HaKJIOHA KacaTeJIbHOM, MPOBEACHHON K TpaduKy (DYHKIIUU B JaHHOW TOYKE
-TaHreHcy yriia HaKJIOHa KacaTelbHOU, MPOBEACHHOH K rpaduKy QyHKINHU B JAaHHOH TOUKE
-Kocunycy yrna HakiioHa KacaTeabHOH, MPOBEIeHHOHN K TpaduKy GyHKIIUU B TAHHON TOUYKE
-CuHycCy yriia HaKJIOHa KacaTeJIbHOH, MPOBEJICHHON K rpaduKy QYHKIIMH B JAHHOW TOYKE
Omnpeneanre yroj HaAKJI0HA K MOJOXKUTEILHOMY HampapjeHuio ocu OX kacaTeJbHOW K KPUBOM
y = 2X? B TOUKe ee ¢ abcuuccoii, paBuoii 1/4:

-45°

-135°

-60°

-90°

Onpeneante nopeaenue GyHKuun Y = 2X°> + X — 1 B OKPeCTHOCTH TOUKH X = —3:
-OyHk1us yobiBaeT

-OyHKIUA BO3pacTaer

-OyHKus He YObIBaET U HE BO3pACTAeT

-OyHKIUA paBHA HYIIIO

HeonpenejieHHbIH HHTETPAJI 3TO:

-Hucno

-COBOKYIIHOCTB YHCeIl

-OyHKIMSA

-CemeiicTBo (hyHKUIMN
b

Ecau Beinoansiercst papencrBo f(x) =F'(x), To j f(x)dx paBen:

-F(x)+c
-F(b)-F(a)
-F(x)-(b-a)
-F(a)-F(b)
b
Eciu B onpejeieHHOM HHTerpase I f (X)dX BeImOHHTHL MoacTaHOBKY X =@(t), rne ¢p(a)=a;

o(f) =b, To uHTerpan npumer BUI:
b

- j f (t)dt

a

B

- [ f (o)t

24

B

g R GORAOL

a

b

- [ F(p(t) - p(t)dt

YKaxKuTe BepHOe PAaBEHCTBO:
- [(FO)+(x))dx = [ (x)-dx— [ p(x)dx
- [(F (0 =p(0)-dx = [ £ (x)-dx— [ p(x)-dx
_J.mdxzjf(x)-dx

o(x) " [o(x)-dx
-j(f(x)-(p(x))-dx=jf(x)-dx+j¢(x)-dx

Yemy paBHA NPOU3BOJHAS OT HEONPeE/IeJEeHHOr0 MHTerpaJa:
-IIpon3BoAHON OT MOJAUHTETpAIbHON (HYHKIIUU
-ITopunTerpanbHON GyHKIUU



-IloguHTErpaTbEHOMY BBIPAXKCHHUIO
-Jnddepennmany GyHkum

dx
HNuTerpan Iﬁ paBeH:

_arcsin Xx+c¢

. X
arcsin —+c¢
- a

1 . X
—arcsin—+c
-a a

1 . X
—arcsin—+c

IMycTs pynkuus y = f(X) HenmpepbIBHA HA MPOMEKYTKe [a; o0), TOraa:
B b
j f (x)dx = j f (x)dx

o0

[ f(9dx = lim T f (x)dx

o0

J.f(x)dx=l!)igl(f(b)— f(a))

-a

Tf(x)dx =lim f(x)- f(a)

-a

IMycty pynkums y = f(X) HenmpepbiBHa B uMHTepBaje [a; D), Torma HecoGcTBeHHBbI HMHTerpaj
b

j f(x)dx paBen:
b—¢

[ £ (0dx
) b—&
im [ f (x)dx

b+e
i [ oo

Iimb f(x)-f(a)
HuTerpan J.sin 3xdx pasen:
-3cos3x+C

.—3c0s3x+C

1c033x+C
3

—lcos3x+C
3

X
HuTerpan I COS(E + %jdx paBeH:

-2cosX+3x+C
-23in(5+zj+c
2 3



-—lcos Xy Zlhc
2 2 3

Hurerpan J. 2029 iy paBeH:
2(1—2x)

In2
229124 C
_ olt-2%)
2— + C

2In2
2029 o4 C

+C

I/IHTeraJ'[ J‘ﬂ paBeH:
cos? >
3

X
-5tg—+C
g3
X
-15tg—+C
g3
5 x
-—tg—+C
3 g3

X
-3tg—+C
g3

I'padukom pyHKIMH ABYX MEePEMEHHBIX B 00111eM CJIy4dae siBJISETCH:

-Kpusas na mnockoctu OXy

-Kpusas na nnockoctu Oyz

-Kpusas na mnockoctu Oxz

-HexoTopast moBEpXHOCTH B TPEXMEPHOM HMPOCTPAHCTBE

JIunueii ypoBHs pyHKIMHU ABYX nepeMeHHbIX Z=f(X,y) sABIAsIeTCS:

-JIunus Ha TWIockocTH Oxy B KaXKI0OH TOUKE KOTOPOH (DYHKIMS MPUHUMAET OANHAKOBBIC 3HAUCHUS
-JInaus Ha TocKocTH OyZ B KaXI0H TOUYKE KOTOPOH (DYHKIMS NPUHUMAET OJJMHAKOBBIC 3HAUCHHUS
-JIuaus Ha wiockocTu OXxZ B KaXI0H TOUYKe KOTOPOH  (pyHKIMS MPUHUMACT OJJMHAKOBBIC 3HAUCHUS
-['eomeTprdeckoe MecTo TOUEK MPOCTPAHCTBA, 3aJaBaeMbIX koopauHatamu: (X;Y; (X, Y))

DyHKIUA HECKOJBbKHUX NepeMeHHbIX AuddepeHIHpyeMa B TOUYKE, €C/IU:

-Cy1ecTBYIOT YaCTHbIE IPOU3BOHBIE JAHHON (YHKIIUU B 9TOW TOUKE

-CymiecTByeT XOTs Obl 0JIHA U3 YACTHBIX MPOU3BOJAHBIX JAHHOW (DYHKIIMU B TaHHOU TOUKE

-HacTHble MpOU3BOAHbBIE TaHHON (PYHKIIMU CYIIECTBYIOT B HEKOTOPON OKPECTHOCTH JaHHOM TOYKU U
HEIPEPBIBHBI B CAMOM TOUYKE

-XoTs OBl OJTHA U3 YaCTHBIX POU3BOAHBIX CYILIECTBYET B HEKOTOPOI OKPECTHOCTH TaHHOM TOUKH U
HEIpEPBIBHA B CAMOU TOYKE

Jana ¢pyHKIHMSA HECKOJbKHUX NepeMeHHbIX. [Ipeaes (eciid OH cylecTByeT U KOHEYeH) OTHOIIEHMSI
YaCTHOI'0 NPHPALICHUA JAHHON (PYHKIIUH 110 HEKOTOPOH MepeMEeHHOM K NPUPAIEeHHI0 ITOH
NepeMEeHHOM NPH CTPEMJICHHUH IOCJIeHEr0 K HYJII0 HA3bIBACTCH:

-HacTHOM pon3BOIHON JaHHOW (DYHKIIMU MO COOTBETCTBYIOIIEH EpEMEHHOM

-ITomubv nuddepenninanom naHHON QYHKITUT

-I'panuenTom naHHOU QYyHKIIUU

-IloaHbIM IpUpalieHneM JaHHON (YHKIINH

Moanvblii iuddepennnan pynkuuu a1Byx nepemeHnsix Z=f(X,y) Bbrunciasiercs mo popmy.Jie:
-dz=dx+dy

-dz=2z, +12;

-dz =z dx+zdy

-dz=2z'-dx
IIpousBoaHasi mo HanpaBJjeHUI0 QYHKIHH ABYX nepeMeHHbIX Z=f(X,y) Bbruncisiercst mo gpopmy.Jie:



0z o0z 0z
-—=—Cc0Sa+—Cosa
OX

o ox

0z , ,
-—=17,+1Z

al y

0z oz 0z
-—=—Cosa+—cosf

ol ox OX
-g:@cosai@cos,b’

ol ox OX

— o 2,2
Hajigute noauslii nuddepenunan GyHkuumn £ = 8NLy + XY :

_dz = cosxydx + 2xy dy

_dz = cosxydy + dxydy

-(ycos xy + 2xy?)dx + (xcos xy + 2yx?)dy
dz = —xCcosXy + 2xy°

VKaKuTe HanboIbIIee BO3MOKHOE KOJIHUYECTBO YACTHBIX IPOM3BOIHBIX BTOPOr0 MOPS/IKA
GyHKIMH Tpex nepeMeHHbIX:

-3

-6

-9

-12

JIunun yposusi pynkmun X° +y° —z =0 npeacraBsiioT coboii:
-CeMmeiicTBo Tapabo

-CemeiicTBO rumnep0oo1

-KOHIIEHTpHYECKHE OKPYKHOCTH, PAJHyC KOTOPBIX YBEIHIHBAETCS C POCTOM Z
-KoHIeHTprUecKre OKPYKHOCTH, PAJNYC KOTOPBIX YMEHBIIAETCS C POCTOM Z

y z=xe" + ye’,
HaH}II/ITe YaCTHBIC IPOU3BOAHLIC (byHKIII/II/I ABYX MMEPEMEHHBIX .

B—Zze” +€”;E=€"”+e”
i chy

& &

—Zzey +}’€x;—z=xe"]’+e“
o £hy
B—Z:xey+ex;—zzey+ye”
_x dy

J J
—z=x€"’”+_}’ex;—22xey +e*
i £y

I'pannent pynkuun z=2X—Yy B Touke (1;1) u B Touke (0;0):
-2TO OJIMH U TOT K€ BEKTOP

-3TO0 pa3HbI€ BEKTOPHI

-He cymecTtByer

-PaBeH nyito

X
HanpasJjienue HauCKopelilero Bospacranus Qynkuun Z =2Xy+— B Touke (2;1) 3amaercs
y

BEKTOPOM:
-t (4;2)
-t (3;2)
-c(1;2)
-C(4;1)

6.5. OueHo4yHble MaTepuaJbI 1JIs1 IPOMEKYTOUYHOI aTTecTaluu



@DoH/1 BONPOCOB /1J1si TPOBEIEHNs] MPOMEKYTOYHOT0 KOHTPOJIsi B popme IK3aMeHa

Pa3zgen nucuunjanHbI

Bonpocsl

BBenenue B MaTeMaTUYECKUN
ananus. Teopus npenesnon

1.

N kAW

9.

[Tpenen mocien0BaTENbHOCTH | Mpeaes GyHKINU.
['eomeTpuyeckass UHTEpPIIPETALIUS.

beckoneuHo maisie U OeckoHeYHO Oosbine GyHKIuu. Mx
CBOMCTBA.

CpaBHeHne OECKOHEYHO MaJbIX (PYHKITHIA.
OcHOBHBIE TEOPEMBI O Mpeeax.

[Tpu3Haku cyliecTBOBaHMs NIpeAea.

beckoneunslie npezenbl. OTHOCTOPOHHUE MPEIEIbI.
3ameuaTelIbHbIE NIPEAEIbI.

HenpepsiBHOCTh (pyHKITMU. CBOKCTBA HEMPEPHIBHBIX
byHKINHA.

Touku pa3pbiBa QYHKIIUU.

JuddepennunanbHoe HCUUCICHNE

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.

20.

IIpousBoanas. Ee reomeTpu4ecKkuii CMBICII.

CBsI3b MEX/1y HEIIPEPBIBHOCTHIO U (D (HEepeHIUPYyEMOCTHIO.
OcHOBHBIE T€OpPEMBI 0 TUDPEPEHITNPYEMBIX PYHKIHSAX.
Jlorapudpmuueckoe muddepeHnrpoBanue.
Huddepennman pynxnum. CoiictBa nuddepennnana.
Cas13b muddepeniyana 1 Ipou3BoIHON. Beruncnenue
muddepeHmmana.

['eomerpuueckuii cmbicn quddepeHnmana.
IIpousBoaHbie BeIcIMX NOpsAaKoB. [IpaBuino Jlonurans.
Bospacranue u yOsiBanue QpyHKINU.

OxcrpemyM QyHkimu. HeoOXoaumbliid U JOCTaTOYHBIN
HPU3HAKH IKCTPEMyMa.

BeimmykiocTs 1 BOrHyTOCTh Tpaduka GyHkun. Touku
neperuoa.

NHTerpaibHOE NCYUCIIEHUE

21.
22.
23.

24,
25.

26.
27.
28.
29.
30.

31.
32.
33.

[TepBooOpa3Has 1 HeolpeIeIeHHbIA UHTETPall.

CBolicTBa HEONIPENEIEHHOTO HHTETPaa.

He3aBucuMoCTh BHJ1a HEOIPEIETIEHHOTO UHTETpasa OT
BBIOOpA aprymMeHTa.

Merto/1 3aMeHbl TIEPEMEHHOM B HEOITPEAEIIEHHOM UHTETpaJe.
Meto MHTETpUPOBaHKS 110 YACTIM B HEOIIPEIEIICHHOM
UHTErpae.

OrnpeneneHHblid UHTErpall.

['eomeTpuyeckuil CMBICH ONPENECIICHHOTO UHTErpaa.
CBolicTBa ONpeAeIEeHHOr0 HHTErpasa.

Belunciienne onpeaeeHHoro HHTerpaia.

NHTerpupoBanue no 4acTsM U METOJ 3aMEHBI IIEPEMEHHOM B
OIPEIETICHHOM UHTErpale.

I'eomeTpuyeckue NpUIOKEHUS OIPEAEIIEHHOIO HHTErpaJIa.
Hecob6ctBennbie naTerpais | posa.

Hecob6ctBennble nurerpaisl Il poxa.

@YHKIIMN MHOTHX ITEPEMEHHBIX

34.
35.
36.
37.
38.
39.
40.

@yHKIIMK MHOTHX ITepeMEHHbIX. HenpepbsIBHOCTD.
Yacrtubie npousBoanbie. [lonueiil nuddepenmmar.
[TpousBoaHas GYHKIMH 110 HAIPABJICHHUIO.
I'panueHrT.

YacTHbIE TPOU3BOJHBIE BBICIIUX MOPSIKOB.
OKcTpeMyMbl QYHKIUU HECKOJIBKUX ITEPEMEHHBIX.
[Toctpoenue smnupuyecKkux Gopmyia METOAOM
HAaMMEHBIINX KBAJIpPaTOB.

6.6. llIkaabl M1 KPUTEPUHU OLEHUBAHHUS 1O (popMaM TeKylIIero KOHTPOJISA H MPOMEKYTOUHOM

aTTeCTalluu




IIxana ¥ KpUTEPUH OLIECHUBAHUSA

Ouenka Kputepun oueHuBaHusI AJ51 MEPONIPUATHIA KOHTPOJIS €
npuMeHeHHeM 4-X 0aJ11bHON CHCTeMbI
«OTJITUYHOY OI1K231, OIIK232, OIIK2y1, OIIK2y2, OIIK281, OIIK282
«XOPOIIO» OI1K231, OI1K232, OI1K2yl, OITK2g81
«YA0BJIETBOPUTEJIBLHO» OI1K231, OIIK2yl, OIIK2B1
ey IOBIETBOPHTEIRHO) 5;?(;}];J:II;T3TH o0yuyeHust He chOpMUPOBAHBI HA TOPOTOBOM




