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Coaep:xanue (pabovasi nporpamMmma)

Mecto nucuuniauHbl B ctpykrype Ol

[Tnanupyemsble pe3yabTaThl 00yueHHs 10 JUCHMIUIMHE, 00eCeunBaroLIie JOCTHKEHIE
IUTAHUPYEMBIX PE3YJIbTaTOB O0YUYECHHS O IPOrpamMMe

O0BeM u BUIBI YIeOHOU pabOThI
Coneprxkanue TUCIMUILTAHBI
MartepuanbHO-TEXHHUECKOE U YIeOHO-METOINIECKOE 00ECIIEUCHHIE TUCIUTILINHBI

®DOoH/T OIIEHOYHBIX CPEJICTB 0 JUCIUILUINHE

Crp.



HGHBIO N3YUCHUA JAUCHUITIIMHBI

SABJIACTCA

(dopmupoBanue

pe3ynabTaTOB  OOyYeHUS,

o0ecneunBaroInX JOCTH)KEHNE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBI.

1. MecTo aucuuninnbl B cTpykrype OII

JuctunauHa MareMaTHYecKHii aHaiW3 BXOAMT B 0a3oBylo dacTh Onoka bl./[ucniurmnHbr

(Moynn)

[IpeamrecTByromKe TUCIUIUIMHBI TIO CBA3SIM KoMmIleTeHIni: JInnelinas anredpa
[Tocneayromuye MUCIUIUIMHBI TIO CBS3sM KomreTeHIui: KopnopaTtuBHble HMH(DOpPMAIIMOHHBIC

CHUCTEMHI , MGTO,Z[BI OIITUMAJIBbHBIX pemeHHﬁ

2. Ilnanupyemblie pe3ybTaTbl 00yYeHHs M0 AUCHHUILUIMHE, 00ecTeYnBAKOIIMeE TO0CTHKEHNE
IUIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHUsI M0 MPporpaMmme

N3ydyenne qucuumuinael MaTeMaTHuecKuid aHAIM3 B 00pa30BaTENIbHOM MPOrpaMMe HAIpPaBIEHO

Ha (OPMHUPOBAHKE Yy OOYYAIOIIUXCS CICAYIOMUX KOMITCTCHITHH:
Oobmenpodeccuonanbubie komnerenunu (OIIK):

OIIK-7 -

CIIOCOOHOCTBIO peumaTtb CTaHAAPTHBIC 3a/1a4un HpO(i)eCCI/IOHaHBHOI}'I ACATCIIbHOCTH Ha

OCHOBe MH(OPMAIMOHHON 1 OHOIHOrpaduIecKoil KyabTyphl ¢ IPUMEHEHHEM HH(POPMAITMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI M C YYETOM OCHOBHBIX TpeOOBaHMI MH(POpMAaMOHHON 0€301acHOCTH

[Inanupyemsie |Ilmanupyembie pe3yabTaThl 00y4eHHUsI MO AUCHHIJINHE
pe3ysbTaThI

00y4eHus1 1o

porpaMMme

OIIK-7 Biagers

3HaTe

VYMmern

(MMETh HaBbIKN)

OIIK731: ocHOBEI
WHGOPMAIIMOHHON 1

OIIK7yl: ananusupoBaTh
oubmmorpaduyeckuii u

OIIK781: HaBbIKaMU pelICHUs
CTaHJApTHBIX 33724

OCHOBHBIX TpeOOBaHUI
MH(pOpMaLOHHON
0e3omacHoOCTH

oubmorpaduaeckoit WH(pOpPMaITHOHHBIH npodeccuoHaIbHON
KYJIBTYPBI; OCHOBBI MaTepHal, UCIOIb3Ys NeSITeIbHOCTH Ha OCHOBE
MH(pOPMAaIMOHHO- UH(POPMAaIMOHHO- UH(POPMALIMOHHOM U
KOMMYHHKAIIMOHHBIX KOMMYHUKaIlMOHHBIE o6ubamorpaduueckoit
TEXHOJIOTUH TEXHOJIOTUU KYJIBTYpPBI C IPUMEHECHUEM
nH(}OpPMAaLIMOHHO-
KOMMYHHMKaIIMOHHBIX
TEXHOJIOTH
OIIK732: ocHOBHBIE OIIK7y2: pewmath OIIK782: HaBBIKAMM aHAJIN3a
TpeOoBaHUs CTaHJApTHBIC 33/1a4H poheCCHOHATEHO-
MH(pOPMAaIMOHHOM npodeccuoHaIbHON HNPaKTUYECKOH 1A TeTbHOCTH
0€30MacHOCTH JESITEIbBHOCTH C YUETOM  [paboThl ¢ UCIIOJIb30BaHUEM

OCHOBHBIX TPeOOBaHHIA
MH(POPMAITUOHHOMN
0€30MacHOCTH ¢
MIPUMCHEHHEM
UH(pOpPMAIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

3. O0beM U BUABI y4eOHOIT padoThI

Y4eOHbIM MJIaHOM MPEeTyCMaTPUBAIOTCA CIIEYIOIINE BU/IbI Y4eOHOM paboThI MO TUCIUIUINHE:

Ounas ¢popma 00y4eHuUs1

Buab1 yueoHoii paéornl Beero wac/ 3.¢.
Cem 2
KonTakTHas paboTa, B TOM 4HCIE: 74.4/2.07
3aHgaTHS JIEKIIUOHHOIO TUIA 36/1
3aHATHS CEMUHAPCKOTO THTIA 36/1




NunuBunyanpHas konTaktHas padora (MKP)

0.4/0.01

I'pynnoBast kontakTHas padota (I'KP) 2/0.06
CamocrositenbHas paboTa, B TOM YHCTIE: 15.6/0.43
ITpomexxyTodHast aTTecTamus 18/0.5
Bua npomexyTo4HoOM arTecTanyu:

DK3aMeH OK3
OO61mmast TpyaoeMKocTh (00beM gacTu 00pa3oBaTeIbHON

nporpammsl): Yacel 108
3adeTHbIe €IMHUIIBI 3

3a04Has popma

Buabl yueOHo# padoThl

Bcero ugac/ 3.e.

Cem 2
KonTakTHas paboTa, B TOM 4HCIE: 14.4/0.4
3aHsATUS JEKIIMOHHOTO TUTIA 4/0.11
3aHATUS CEMUHAPCKOTO THIIA 8/0.22
WnpuBunyanpHas koaTtaktHas padora (MKP) 0.4/0.01
I'pynmnoBast kontaktHas padota (I'KP) 2/0.06
CamocTosTenbpHas paboTa, B TOM YHCTIE: 86.6/2.41
[TpomesxyTouHas arTecTanus 7/0.19
Bua npomexyTo4HOM arTecTanyu:
DK3aMeH OK3
OO6mas Tpya0eMKOCTh (00BhEM YacTu 00pa30BaTEIIHLHOM
nporpammsl): Yacel 108
3adeTHbIC eAMHUIIBI 3

4. Conep:xkanue IUCHUNTIHHBI

4.1. Pazoenbl, membl OUCUUNTUHBL U 6UObL 3AHAMUIL:
TemaTuyeckuii 1aaH AUCIUIUTMHBI MaTeMaTuiecKuil aHaJIU3 MPEICTAaBIICH B TaOIHIIE.

Pa3)1e.111)1, TeMbI JUCHHUIIJIMHBI M BUAbI 3aHATUH

Ounas ¢popma 00y4eHuUs

KonTakTHas padora = = Ilnanupyemsie
3ansTus & £ | pesyabrarbl 00y4eHus B
Ne HaumeHoBaHue TeMbl = |cemunapcroro A A g < COOTHOLLICHHH C
= THIIA = a
n/m (pa3aeia) AMCUMIINHBI Z —— é E g & |pesyabTaTamu o0yueHus
= E 7 E = = S| mo o0pasoBaTeabHoii
= g o nporpamme
Bgenenne B MaTeMaTHUeCKIUH OIIK751, OIIK752,
L aHanu3. Teopus npenenos 8 8 3 |OlK7yl, ONK7y2,
' OIIK781, OIIK782
Huddepennmansaoe OIIK731, OIIK732,
2. |ucumcnenue 8 8 3 |OIIK7yl, OIIK7y2,
OI1K781, OIIK782
HNHTerpanbHOE UCUHUCIICHHE OIIK731, OIIK732,
3. 12 12 6.6 |OIIK7yl, OIIK7y2,
OIIK781, OIIK782
@YHKIIMY MHOTUX NIEPEMEHHBIX OIIK731, OIIK732,
4. 8 8 3 |OIIK7yl, OIlK7y2,
OIIK781, OIIK782
KoHTpOoJIh 18
HToro 36 | 36 | 04 | 2 [ 156

3aouHasi popma




KonTakTHasi padora = = Ilnanupyembie
3ausTus & £ |pe3yabrarbl 00y4eHus: B
Ne HaumeHoBaHue TeMbl = |cemunapckoro A A g < COOTHOLLICHHH C
n/n| (pasmena) AMCHHIUIMHBI L é E § S [pesyabraramu o6yuenus
= g 7 E = = 2| mo o6pasoBarebHOI
=S @ nporpaMme
Beenenue B MareMaTH4ISCKUI OIK731, OTIK732,
L aHanu3. Teopus npenenos ! 2 20 |OLIK7yl, OIIK7y2,
' OIIK781, OIIK782
HuddepennmansHoe OIIK731, OIIK732,
2. |ucuucnenue 1 2 20 |OIIK7yl, OIIK7y2,
OIIK781, OITIK782
NuTterpanbHOE HCUKCIICHUE OIIK731, OIIK732,
3. 1 2 26.6 |OIIK7yl, OIIK7y2,
OIIK781, OIIK782
DYHKIIMA MHOTHX MTEPEMEHHBIX OIIK731, OIIK732,
4, 1 2 20 |OIIK7yl, OIIK7y2,
OIIK781, OIIK782
KoHTpoib 7
Hroro 4 | 8 | 04 | 2 | 866
4.2 Cooepircanue pazoenoe u mem
4.2.1 KontakTHas padora
TemaTnka 3aHATHH JEKIIMOHHOT0 THIIA
HaumeHoBaHue TeMbI
Bua 3ansarusa
Neni/mm (pa3neina) % TeMaTUKA 3aHATHUA JEKIIMOHHOTO THIIA
JIEKIIHOHHOI'0 THIIA
AUCHHILIMHBI
1. BBenenue B [Tonsitue MuOkecTBa. Oniepariu Hajl
MaTeMaTUYECKUI MHOkecTBaMU. CTaH/IapTHBIE YHUCIIOBBIE
aHanus. Teopus MHOXeCTBa. Beinykisle MHOXkecTBa. [TonsaTne
IIPENIEIOB JEKIHs OKPECTHOCTH TOUYKU. DyHKIIMOHATbHAS
3aBucUMOCTh. CBoiicTBa pyHkuuid. ['paduku
OCHOBHBIX AJIEMEHTapHbBIX (PYHKIIUH.
DYHKIMHU CIIPOCA U MPEJIOKEHUSL.
[TocnenoBarensHOCTS. [Ipeaen
MIOCJIEZI0BATEIBHOCTH U €T0 CBOMCTBA.
[— [Ipenen pynkuuu. beckoneunslie u
OJIHOCTOPOHHUE Npeaeinbl. beckoHeuHo Masble
1 OeCKOHEYHO OoJbIIMe QYHKIUHU, UX
cBolicTBa. (CBOMCTBa MPEEIOB.
IIpu3naku cymecrtBoBanus npenaena. Ilepseiii
Y BTOPOU 3aMeyaTeNbHbIE IPEIETbI.
JICKIIUA o
Brruncnenue npenenoB GyHKIHM, criocoOb!
PacKpBITUSI HEOTIPEAEIEHHOCTEN.
HemnpepsiBHOCTD PYHKITMN B TOUKE U HA
JEeKIus otpeske. CBOWCTBA HEMTPEPBIBHBIX (PYHKIUH.
Touku pa3pbiBa, X KiacCUPUKALIUS.
2. |duddepenmansroe [ [TpousBoaHast GyHKINH, €€ TeOMETPUUYECKUI
VCUYUCIICHUE cMbIcil. [IpaBuia BEIYKMCIIEHNS IPOU3BOIHBIX.




OcHoBHBIE TeopeMbl U] hepeHITnaTEHOTO
ucuucienus: reopeMsl Pepma, Posus,
Jlarpanxa.

JIEKIAS

Hccnenoanue GpyHKIMH CpeiCTBAMU

G epeHIMATEHOTO HCYUCIICHUS. Y CIIOBUS
MOHOTOHHOCTH (PYHKIIHH. DKCTPEMYM
dbyakuun. Heo6X01uMBblIil ¥ 10CTaTOYHBIE
MPU3HAKU CYIIECTBOBAHHS SKCTPEMYMA.
Beimykinocts ¢ynkiuu. Touku nepernda
rpaduka GyHKIUU. ACUMITOTHI rpaduka
¢dbyakuun. OO0mas cxema UCClIeI0BaHUS

byHKIMN.

JIEKIIUS

[IpousBoaubie BhICIIUX NOpsiakoB. [IpaBuio
Jlonurans. Juddepennman GyHKIUN U €ro
reomeTpuyeckui cMbicia. CBoiicTBa
muddepernmana.

JIEKIAS

DKOHOMHYECKUN CMBICI TPOU3BOTHOM:
npeenbHbIe U3EPIKKU TPOU3BO/ICTBA,
AIIaCTUYHOCTH QYHKIMH CIIpoca U
MPEIOKEHHUSI.

NHuterpansnoe
UCYHCIIEHUE

JICKIIUS

IlepBooOpazHas, ee cBONCTBA.
HeonpenenenHslii HTETpaJl U €r0 CBOWCTBA U
Ir€OMETPUYECKHUM CMBICIL.

JIEKIAS

OCHOBHBIE METOBI HUHTCTPUPOBAHUS
(HeTmocpeICTBEHHOE HHTETPUPOBAHUE,
WHTETPUPOBAHUE TI0 YACTSIM, HHTCTPUPOBAHUE
MIOJICTAHOBKOI).

JIEKIAS

OmnpeneneHHblil UHTErpai, ero
reoMeTpUUYECKUi cMbIci. OnpenencHHbIin
MHTErpall Kak (GyHKIIHS BEpXHETO Mpezena.
Teopema HptoTona-JleiiGHuma. CBoiicTBa
OINPEICIEHHOIO MHTErpaa.

JICKIMA

['eomeTpuueckue npunoKeHUs
omnpeneneHHoro uaTerpaina. HecoOcTBeHHBIE
MHTErpaJibl IEPBOTO U BTOPOTO poa.

@yYHKIINA MHOTHX
IIEPEMEHHBIX

JIEKIIUS

[TonsiTHe QYHKIIMM MHOTHUX TIEPEMECHHBIX.
I'paduk pyHKIIMHU MHOTHX TTIEPEMEHHBIX.
[Ipenen u HeMpepHIBHOCTh (DYHKIIMH MHOTHX
MEPEMEHHBIX.

JIEKIIUSA

YacTtHbie MIPOU3BOJHBIC U IIOJIHBIN

nuddeperuran GyHKITMH MHOTHX
nepeMeHHbIX. [Ipon3BoHas 10 HAIPABJICHHUIO.




JIEKILIUS

I'paguieHT QyHKIMN MHOTUX [TEPEMEHHBIX.
DKcTpeMyM (PYHKIIMM MHOTUX TTIEPEMCHHBIX.
JocraTouHoe yciioBue 3KCTpeMyma (PyHKIINH
JIBYX TIEPEMEHHBIX.

*JIeKIIUN ¥ WHBIE yUeOHbIe 3aHATHSA, TIPEIyCMaTPHUBAIOIINE IPEUMYIIECTBEHHYIO Tiepefady yaeOHo!i HH(pOpMAaITHH
Ne1arorn4eckuMi pabOTHUKAMH OpraHM3alud U (WIIK) JTUIAMH, PUBICKAEMBIMH OpTaHU3aliell K peanu3anun
00pa3oBaTeIbHBIX IPOTrPaMM Ha WHBIX YCIOBHUAX, 00yYarOIUMCs

TemaTuka 3aHSITHI CEMMHAPCKOI0 THIIA

Neni/m

HanmeHnoBaHMe TeMbI

(pa3nesna)
AMCUUTJIMHBI

Buj zansarus

CEMHHAPCKOro THma**

TeMaTuka 3aHATUA CEMHUHAPCKOIo TUIa

Beenenue B
MaTeMaTUYCCKHI1
aHanus. Teopus
MpeJeoB

IMPaKTHICCKOEC 3aHATHC

[Tonsitue MuOkecTBa. Oniepariu Hajl
MHOXkecTBaMU. CTaH/IapTHBIE YHUCIIOBBIE
MHO>K€CTBa. BhINyKiible MHOKECTBA.
[ToHsiTHE OKPECTHOCTH TOYKHU.
@OyHKIMOHANbHAA 3aBUCUMOCTh. CBOICTBa
bynkuii. ['paduxu 0ocCHOBHBIX
alIeMeHTapHbBIX QyHKIHUNA. OyHKIMH cIpoca
1 IPEJIOKEHUSL.

MMPAKTHYCCKOC 3aHATHC

[TocnenoBarenbHOCTS. [Ipenen
MIOCJIEIOBATEIbHOCTH U €TI0 CBOMCTBA.
[Ipenen pynkiuu. beckoneunsie u
OJIHOCTOPOHHHUE TpeAeIibl. beCkoHeuHO
MaJible 1 0eCKOHEUHO Ooubline QyHKIUH, UX
cBorictBa. (CBOMCTBa MPEAECIIOB.

MMPAKTHUYCCKOC 3aHATHUE

[Ipr3Haku cyiiecTBOBaHUS Mpeena.
IIepBblii 1 BTOPOU 3aMeydaTeNIbHBIE IPEIEIIBI.
Brruucnenne npenenoB GyHKIUNA, CTTOCOObI
PACKPBITHS HEOIIPEAETIEHHOCTEN.

MMPAKTHUYCCKOC 3aHATHUE

HenpepbIBHOCTh (PYHKIIMH B TOUKE U HA
otpeske. CBOMCTBA HEMPEPHIBHBIX (PYHKIIUA.
Touku pa3pbiBa, X KJIacCU(PUKAIIHAL.

Huddepennmanbaoe
HCUYUCIICHUE

IMMPAKTHUYCCKOC 3aHATHE

[TpousBoaHas GyHKIMH, €€
reoMeTpuyeckui cMoici. [Ipasuiia
BBIYMCIICHHS TPOU3BOIHBIX. OCHOBHBIE
TeopeMbl U HepeHIINATEHOTO HCUUCITICHUS:
teopembl Depma, Pois, Jlarpanxka.

MPAKTHUYCCKOC 3aHATHUC

Hccnenoanue GpyHKIIUU CPECTBAMU

T depeHIMaTbHOTO UCYUCIIEHUS. Y CIIOBUS
MOHOTOHHOCTH (PYHKIIHH. DKCTPEMYM
dbyakuun. Heo6XoauMblil 1 1OCTaTOYHBIE
MPU3HAKYU CYILIECTBOBAHMS SKCTPEMYyMaA.
Breimyknocts ¢yakiuu. Touku nepernda




rpaduka GyHkmuu. AcCUMOTOTH Tpaduka
dbynkuu. OO0Iasi cxema ucciaeI0BaHus

byHKIHH.

IMPAKTHYECKOC 3aHATHE

IIpousBoaHbIe BeICIINX NOPsAAKOB. [IpaBuio
Jlommurans. uddepennman GyHkium u ero
reoMeTpuyeckuit cMmbicia. CBoMcTBa
nuddepenmana.

MPAKTHUYCCKOC 3aHATHUC

DKOHOMUYECKUU CMBICIT TPOU3BOIHOM:
Mpe/iesIbHbIC U3JIEPKKU MTPOU3BOICTBRA,
AACTHYHOCTh (DYHKIIMH CTIpOoca U
MIPEJIOKCHUSI.

HuTerpanbaoe
HCUYHUCIICHHE

IMPaKTHICCKOEC 3aHATHC

[TepBooOpasHasi, ee cBOWCTBA.
HeonpeneneHHbIi MHTErpal U €ro CBOMCTBA
Y TEOMETPUYECKUI CMBICIL.

IMMPAKTHYCCKOC 3aHATHUC

OCHOBHBIE METO/IbI HHTETPUPOBAHUS
(HeTmocpeICTBEHHOE HHTETPUPOBAHUE,
WHTETPUPOBAHUE T10 YACTSIM,
WHTETPUPOBAHUE TOJICTAHOBKOI).

IMMPAKTHYCCKOC 3aHATHC

OmnpeneneHHblil HHTErpai, ero
reoMeTpuyeckuil cmbicia. OnpeneneHHbIN
MHTErpajl Kak (QyHKIUS BEpXHEro npejena.
Teopema Hprorona-JleiiOnuia. CoiicTBa
ONPEAEIICHHOI0 HHTErpasa.

MMPAKTHUYCCKOC 3aHATHE

I'eomeTpuyeckne NpuIoKEHUs
OIIPEIIETICHHOT O UHTErpaJa.
HecoOcTBeHHbIE HHTETpaIbl IEPBOTO U
BTOPOIO poJa.

DYyHKIIMU MHOTUX
MEPEMEHHBIX

MMPAKTHUYCCKOC 3aHATHUE

[TonsATHE QYHKIIMM MHOTUX EPEMEHHBIX.
I'paduk pyHKIIMY MHOTUX NTEPEMEHHBIX.
[Tpenen u HeNpepbIBHOCTh (PYHKIIUU MHOTUX
NIEPEMEHHBIX.

MPAKTHUYCCKOC 3aHATHUC

YacTHble TPOU3BOIHBIE U MMOTHBIN
nuddeperran GyHKIITT MHOTHX
nepemeHHbIX. [Ipon3BogHas no
HAIPaBJICHUIO.

MPAKTHUYCCKOC 3aHATHUC

['paguenT GyHKIIMM MHOTHX MIEPEMEHHBIX.
OKcTpeMyM (QYHKIIMM MHOTHX TIEPEMEHHBIX.
JocraTouHoe yciioBue 3KCTpeMyma (pyHKIIMH
JIBYX NIEPEMEHHBIX.




*x CCMUHAPBLI, MPAKTUYCCKUC 3aHATHUS, IPAKTUKYMBI, J'Ia60paTOpHLIe pa6OTBI, KOJUIOKBUYMBI U UHBIC aHAJIOTUYHBIC
3aHATHUA

Nuas koHTaKTHas padora
[Tpu npoBenenun yuebHbix 3anaTuit CI'DY obecnieunBaeT pa3BuTHe y 0O0yUYaIOIIMXCSl HABBIKOB

KOMaHJAHONH palOOThl, MEXIMYHOCTHOW KOMMYHMKAIUHM, NPUHATHS PELICHHM, JHAEPCKUX KauyecTB
(BKJIrOYAs IPU HEOOXOAMMOCTH IIPOBEJECHUE MHTEPAKTUBHBIX JIEKIIUH, TPYNIIOBBIX JUCKYCCUM, POJIEBBIX
UTp, TPEHUHIOB, aHAJIU3 CUTYallui 1 UMUTALIMOHHBIX MOJIEJIeH, MpenoiaBaHue JUCIUILIMH (MoyJieil) B
dopMe KypcOB, COCTaBICHHBIX Ha OCHOBE pE3yJbTaTOB HAy4YHBIX HCCIEIOBAHUN, IMPOBOJUMBIX
OpraHu3aIyei, B TOM YHCIIe C YUeTOM PEerHOHAIbHBIX 0COOCHHOCTEH NMpodeccuoHaIbHOMN AesITeNbHOCTH

BBIITY!

CKHUKOB U IOTpEOHOCTEN paboTonaTeneit).
@®opmMBl M METOABI TNPOBENEHHUS WHOM KOHTAKTHOW pPabOTHl NMpHBEACHBH B MeTOIUYECKHX

yKa3aHHIX 110 OCHOBHOM NMpodeccHoHaNbHOM 00pa30BaTeIbHOM MporpamMmme.

4.2.2 CamocTosiTeJibHasi padoTa

HaumenoBanmue TeMbl (pa3aesia)

Neni/m Bua camocrositeJibHOM padoThI ***
AMCUUILIMHBI
1 BBenenue B MaremaTuueCKuid aHaIn3. TE€OpUsl |- BBIMOMHEHHE AOMAIIIHUX 33 JaHHU
" |mpenenos - TECTUPOBAHHUE
- BBITIOJIHEHHE JTOMAITHUX 3aJaHui
2. |AuddepenunanbHoe UCUUCICHNE
- TECTUPOBAHUE
- BBITMOJHEHHE JIOMAITHHUX 3aJaHUi
3. |MHTerpanpHOE HCUYHCIIEHUE
- TECTUPOBAHUE
- BBITIOJTHEHHE JOMAITHUX 3aJaHui
4. |DyHKIMM MHOTHUX TIEPEMEHHBIX
- TECTUPOBAHUE
*** camocTosATeNnbHas paboTa B ceMecTpe, HAalMCaHUE KypCOBBIX padOT, AOKIAIOB, BHIIOJHEHHUE KOHTPOIBHBIX
pabot
5. MaTepuajibHO-TeXHUYECKOEe U Y4eOHO-MeToIu4YecKoe obecneyeHne JUCIUIIHHbI
5.1 JIuteparypa:
OcHoBHas JInTepaTypa
1. Makapos, C.I. Marematuka /i1 S5KOHOMUCTOB (MaTeMaTUYeCKUI aHAIW3 U JUHEHHas anredpa) :

Excel
Powe

yaebHoe mocobue / Makapos C.1. — Mocksa : KnoPyc, 2020. — 263 c. — ISBN 978-5-406-07840-
2. — URL: https://book.ru/book/934068 (mara oopamienus: 30.10.2019). — TeKCT : 37€KTPOHHBIIA.
Kpemep, H. II. Marematnueckuii aHaiu3 B 2 4. Yactb 1 : y4yeOHMK W NPAaKTUKYM IS
akageMmudeckoro 6akanaspuata / H. III. Kpemep, b. A. Ilyrko, . M. TpumuH ; OTBETCTBEHHBIN
penaktop H. II. Kpemep. — Mocksa : MUsnatenbcrBo HOpaiit, 2019. — 244 ¢. — (bakanasp.
Axanemuueckuit kypc). — ISBN 978-5-534-02017-5. — Texkcr : anextponHblil // OBC HOpaiit
[caitT]. — URL.: https://biblio-online.ru/bcode/434537

Kpemep, H. III. Maremarnyeckuii aHaau3 B 2 4. Yacte 2 : y4yeOHUK M TNPAKTUKYM JUIS
akagemuueckoro Oakanaspuara / H. III. Kpemep, b. A. [lytko, 1. M. TpumiuH ; OTBETCTBEHHBIN
penaktop H. III. Kpemep. — Mocksa : M3znarensctBo FOpaiit, 2019. — 389 c¢. — (bakanasp.
Axkanemudeckuii kypc). — ISBN 978-5-534-02019-9. — Tekct : snexrponHsiii / ObC FOpaiit
[caiit]. — URL.: https://biblio-online.ru/bcode/434538

JonotHUTeILHAS JIUTEpPaTypa
MaremaTrka IJisi SKOHOMHUCTOB. 3amayHuk : ydeOoHoe mocobue / C.J1. MakapoB nox pea., M.B.
Mumenko mon pexn. — MockBa @ KuoPye, 2018. — 358 c. — ISBN 9785406064238
https://www.book.ru/book/930056

5.2. [lepeyeHb JUIEH3HOHHOTO MPOTPAMMHOI0 00ecneyeHust

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

2. Office 365 ProPlus, Microsoft Office 2019, Microsoft Office 2016 Professional Plus (Word,
, Access, PowerPoint, Outlook, OneNote, Publisher) / Microsoft Office 2007 (Word, Excel, Access,
rPoint)
3. STATISTICA 6.0 (un. 10JTB3.)



5.3 CoBpemMeHnHble npodeccHOHATbHBIE 0a3bI IaAHHBIX, K KOTOPbIM 00ecredyuBaeTcsi 10CTyN

00yYarIuXCcs

1. [TpodeccuonanpHas 6a3a qaHHBIX «MHbOpMaTMOHHBIE cCUCTEeMbl MUHHUCTEPCTBA IKOHOMHYECKOTO

pasButus Poccuiickoit @enepanuu B cetn Mutepuer» (Ilopran «Odunmansnas Poccusy -

http://www.gov.ru/)

2. Ilpodeccuonanbuas 6a3a qaHHbIX «PUHAHCOBO-?PKOHOMHYECKHE MoKa3arenan Poccuiickoit

Ddeneparuny (OdunnanbHelii caiit MunnctepeTBa punancos PO - https://www.minfin.ru/ru/)

3. IIpodeccuonanpuas 6a3a nanubix «OdunuansHas cratuctukay (OdunuaibHbIA caliT

denepanbHOi CayKO0bI TOCYIApPCTBEHHOM cTaTUCTUKH - http://www.gks.ru/)

5.4. HUnpopManMOHHO-CNIPABOYHbIE CHCTEMbI, K KOTOPbIM oO0ecneuynBaeTcsi J0CTYyN

00yYarIuXCcs
1. CnpaBouno-npaBoBas cucrema «Koncynbrant [1mroc»
2. CnpaBouno-npaBoBas cuctema «['APAHT-Makcumym»

5.5. CnenuajabHble MOMEIECHUSA

Y4eOHble ayAUTOPUU IS TPOBEICHUS KomriekTsl yueHndeckoii Mmebenu
3aHATHI JICKUMOHHOTO TUIIA MynpMeIuiHbINA TPOEKTOP

Jlocka

OKpaH

VY4eOHble ayAUTOPUH [T TPOBEICHUS KomruiexTsl yueHnueckoit Medenu

NPAaKTUYECKUX 3aHATUHN (3aHATUH MynbeMeauitHbINA IPOEKTOP

CEMHUHAPCKOI0 TUIIA) Hocka

DKpaH

Komnbrotepsl ¢ BbixonoM B cetb «MuTepHeT» 1 SUOC
CI'oy

Y4eOHble ayAUTOPUH [T TPYIIIOBBIX U KomruiexTsl yuennueckoit Medenu

VHAVBUYAJIbHBIX KOHCYJIbTALUN MynbeMeauitHbINA IPOEKTOP

Hocka

OKkpaH

Komnbrotepsl ¢ BbixonoM B ceth «MHTepHET» 1 DNOC
CIoy

VY4eOHble ayAUTOpUH Ui TEKYIIEro KOHTPOosIst |KoMIUIeKThl yueHnuecKkoi Medenu

Y IIPOMEKYTOYHOH aTTECTALIUU MynbMeaUIHBIN IPOEKTOP

Hocka

OKpaH

Komnbrotepsl ¢ BeixonoM B ceth «MHTepHET» 1 DNOC
CIoy

[Tomemmenus 1yt camoctosiTeabHOM padoTel  |KoMmiekTsl yueHndeckoit Mmedenu

MynbMeauiHBIN IPOEKTOP

JHocka

OKkpaH

Kommnsrorepsl ¢ BeixosioM B ceTh «MHTEpHET» M1 DMOC
CIoy

[Tomemmenus i XxpaHeHus U KommuiekTsl ciennain3upoBaHHON Mebenu Juis
npodUIaKTUIECKOT0 00CTyKUBAHUS XpaHeHus: 000py10BaHuUs
o0opyoBaHus

I[J'IH IMPOBCACHU A 3aHATUH JICKIUOHHOT'O THIIA UCITOJIB3YIOTCA ACMOHCTPALIUOHHOC O60py,Z[OBaHI/IC
u y‘-Ie6HO-Hal"J'I$I,ZIHI)Ie ocoOus B BUJIC MTPC3CHTAIMOHHBIX MaTCPpUAJIOB, o6ecneqHBa}0mnx TEMATUYCCKUC
HUJUTIOCTpAalu.

6. @OH/I O1IEHOYHBIX CPEACTB MO AUcUUILINHe MaTeMaTHYeCKUil aHAIu3:

6.1. KoHTpo/IbHbIe MEPONPUSITHS 110 TUCHUTIMHE



®opMa KOHTPOJIS OT™MeTHTH
Bua koHnTpoJas HY#HOE
3HAKOM
«+»
Tekyiuii KOHTPOJIb Or1eHKa JOKJIaI0B
Y CTHBIN/MIMCEMEHHBIA 0NPOC
TectupoBanue +
[IpakTHueckue 3agaun -
OreHKa KOHTPOJIBHBIX PaboT (11 3209HOU
dhopmbl 00yUEHUS) i
IIpoMexyTOUHBII KOHTPOJIb  |IK3aMeH +
Iopsinok nmnpoBeneHUsi MepPONPUATHH TeKyHIero ¥ MPOMEXKYTOYHOI0 KOHTPOJIA

onpenesiercs MeToan4yecKMMHU YKA3aHUSIMHU 110 OCHOBHOM NPo¢ecCHOHATBLHO 00pa3oBaTe/IbHOM
NporpamMmMe BbICIIEro 00pa3oBaHus, yTBepxkIeHHbIMH Y4eHbIM coBeToM ®I'BOY BO CI'9Y Nel

ot 29.04.2020r.

6.2. Ilnanupyemble pe3yabTaThl 00yUeHHsI M0 TUCHHUILINHE, 00ecTIeYnBAKOIIHE T0CTHKEHUE
IUIAHUPYEMBIX Pe3yJIbTAaTOB 00yYeHHUs M0 MPporpaMmme
Ob6menpodeccnonanbubie komnerenuun (OIIK):

OIIK-7 -

CIIOCOOHOCTBIO pelaTh CTaHAAPTHBIC 3aJa4l IPOPECCHOHATBHON NeITeIbHOCTH Ha

OCHOBE MH(GOPMAIIMOHHOM 1 OubInorpaduveckoi KyJIbTyphl ¢ IPUMEHEHHEM HH()OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH U C Y4ETOM OCHOBHBIX TpeOoBaHMH MH(OPMaLlMOHHON OE€3011aCHOCTH

[Tnanupyemsie  |Ilmanupyemble pe3yJbTaThbl 00y4eHHUs 10 UCHHILIHHE

pe3yJIbTaThl

o0OyueHus 1o

IporpaMme
3HaTH YMeTts Brazxers

(MMETh HaBBIKN)

[Toporossrit OIIK731: ocHOBBI OIIK7y1: ananuszupoBats |OIIK78B1: HaBbIKaMu peLieHUs
MHGOPMALMOHHOM 1 oubnuorpaduyeckuii u CTaHJapTHBIX 3a/1a4
oubnuorpaduaeckoit nH(pOpPMaITMOHHBIN npodecCuoHaTbHON
KYJIbTYpPbI; OCHOBBI MaTepua, UCHOoJIb3ys JESATEIIBHOCTH Ha OCHOBE
MH(}OPMALIMOHHO- MH(OpPMaLIOHHO- MH(}OPMALIMOHHON U
KOMMYHHUKAIIHOHHBIX KOMMYHHKAIIMOHHBIE 6ubnuorpaduueckon
TEXHOJIOTUI TEXHOJIOTUHI KYJIbTYpPbI C IPUMEHEHUEM

UH(POPMALIMOHHO-
KOMMYHHKAI[HOHHBIX
TEXHOJIOTU

[oBpiennsii  |OIIK732: ocHOBHBIE OIIK7y2: pemath OIIK782: HaBbIKaMM aHaJIN3a
TpeGoBaHuUs CTaH/JapTHBIE 3374l npogeccuoHaIbHO-
nH(}OPMALIMOHHOU npodeccuoHanbHOM MIPAKTUYECKOU IE€ATEIbHOCTH
6e30macHOCTH JeSITeIbHOCTH C Y4eTOM  [paOoThI C UCIIOIb30BaHUEM

OCHOBHBIX TpeOOBaHUI1
UH(POPMALIMOHHOM
Oe3onacHoCcTH

OCHOBHBIX TpeOOBaHHM
nH(pOPMAIIMOHHOMN
0€e30I1aCHOCTH C
MIPUMEHEHUEM
nH(}OPMAaLIMOHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHI

6.3. [lacmopT OLIEHOYHBIX MATEPHAJIOB

Ne HaunmeHnoBaHHe TEMbI
(pa3aesia) AMCUUNJIMHBI

n/n

KonTposmpyemblie |(Bua KOHTPO./Is1/HCIIO/IB3yeMble OLICHOYHBIE
IVIAHUPYeMble CpeAcTBa
€3VJIbTAaThI 00yUeHHA . .
pesy y Texymumi IIpoMe:xyTOYHBIH
B COOTHOILLICHHH C




pe3yJabTaTtamMu
00yuyeHus mo

nporpamme

1. Beenenue B OIIK731, OIIK732, TectupoBanue [Dk3ameH
Marematuueckuid ananms. |OIIK7yl, OIIK7y2,
Teopus npenenon OIIK781, OITIK782

2. |Hduddepennmanbproe OIIK731, OIIK732, TectupoBanue [Dx3ameH
HCYUCIICHUE OIlIK7yl1, OIIK7y2,
OIIK781, OIIK782

3.  |hurerpansnoe ucuncnenue|OIIK731, OIIK732, TectupoBanue |IK3aMeH

OIIK7yl1, OTIK7y2,
OITK 781, OTTK 782

4, OYHKIIUA MHOTHX OIIK731, OIIK732, TectupoBanue [Dx3amen
MEPEMEHHBIX OIIK7yl, OIIK7y2,
OIIK781, OIIK782

6.4.0neH04YHbIe MaTepHAJIBI VI TEKYLEro KOHTPOJIs

IIpumepHasi TeMaTHKA J0KJIA/10B

Pa3znea nucnunianasl | Tembl

Bonpocs! IJisl yCTHOTO/THCHbMEHHOT0 ONPoca

Pa3nes qucnuninnael | Bonpocsl

3aI[aHI/Iﬂ AJISA TECTUPOBAHUSA MO TUCHUIIIMHE NJIA OHCHKHA C(l)OpMI/IpOBaHHOCTI/I KOMIIeTeHIInit

Ecan gyHkuuo f(X) MOKHO HPEACTABUTH KAK CYMMY YHMCJIa A M 0€CKOHEYHO
MAJION MPH X —> X, (PYHKUMH, TO:

-f()=A

-Uucno A ects npenen ¢GyHKuuud f(x) mpu x — X,
-Oynkuus f(x) sBAsSETCS OECKOHEYHO MAJIOM MPU X —> X,
- f(x) He uMeeT mpeaeua npu x — X,

Ecau B HEKOTOPOI OKPECTHOCTH TOYKH X, GyHKumMs f(X) 3aKI0YEeHA MEKAY
AByMs GyHKuusiMu ¢(X) M yw(X), IMEIOIIUMHU OAUHAKOBBII npeaea A Ipu X — X,
TO pyHKumua f(x):

-NUmeer 3nauenne f(x,)=A
-He numeer npenena npu x — X,
-CTpeMUTCS K HYJIIO IPH X —> X,

-Mmeet npenen npu x — X, , paBHbIA A




IycTs a(x), B(X) - 0eCKOHEYHO MaJible MpU X —a | lim 0
X—a o X

-PaBna 3(X)

-DkBuBanieHTHa f(X)

-beckoneuno manas Goiiee BEICOKOTO TOpsaKa, yeM [3(X)
-Beckoneuno manast 6onee HU3KOTO mopsiaka, ueM [(X)

YkakuTe HEBEpPHOe YTBePIKIAeHHUe:

. Sinx
- lim——=1

x—0 X

. COSX
- lim——=1

x—0 X

. tgx
- lim g_:
x—0 X

. arctgx
IImactg _

x—0 X

1

3HaueHue npeaeaa lim tgx paBHO:
v

X—>—+0
2

-HE CYLIECTBYET

2 3n
3HaveHune npegesa lim [1_Hj paBHO:

cos5x
2X

3HaueHMe npeaesa Iirré paBHO:
X!

-0

)

=1. Torma «(x):



8

X2+ X

3HauyeHue npeaesaa IirrzJ paBHO:
X

3HavyeHue npexeaa lim Sl PaBHO:
0 X3 —2X+3 )

. sin 3x
3HaueHue nmpeaesa |IrT3) paBHO:
X—>

2X

Cos5y—cosTx
2

lim
Bpruucaure *° x

-12



X2 +2x>+x+3

3HaueHue npeaesa llgl N PaBHO:
-1
-0
=00

. X
- lim —
Ax—0 y

Ecin ¢pynkuus gudpdepeHuupyema B HEKOTOPOil TOUKE, TO OHA B ITOM TOUYKE:
-Mmeer pa3peIB epBOro poaa

-HemnpepriBHa

-IIpuanmaet 3HaueHue, pasHoe 0

-MmeeT pa3pblB BTOPOro poaa

HenpepbIBHOCTD (PYHKIIUM ABJISACTCH:

-HeoOxonumMeim ycnoBueM quddepeHunpyemMocty GyHKIMH

-JlocTaTounbIM ycnoBueM auddepeHmpyeMocTy QyHKIIUHA

-Heo0xoMMbIM U 1OCTaTOYHBIM yclioBUeM quddepenuupyemMoct GyHKITUU
-Kpurepuem nuddepenurpyemoctst pyHKIun

Ecim y=f(u) u u=¢(x) nuppepenuupyembie GPyHKIMHA OT CBOUX apPryMEHTOB, TO
NPOU3BOAHAA CJI0KHOU PyHKUMU Y = f(p(X)) paBHa:

-y = f(e'(%)

-y = F(e(x)

-y = Fe()e'(X)
-y = F(X)e'(x)

IpousBoanas pynkuuu y=logaX:



_y=
xIn a
1

_y’:
aln x
X

_y’:
Ina

_y,_Ina
X

Me:xay nBymsa Hyjasamu aug@epeHurupyemMon GyHKUMM BCeraa Hamaercs:
-Touka pa3psiBa

-XoTs Obl OJUH HOJIb TPOU3BOAHOM

-XoTs OBl OIMH HOJIb BTOPOW MPOU3BOTHOM

-Touka nepecedenus rpaduka c ocbto OX

JAuddepenunan pyHKUMHM paBeH:

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

-dy = f"(x)dx

Kakue 3Haku uMelOT npupamenre pyHKIMU U NPpUpalleHue apryMeHTa yobIBaoien
pyHkumu:

-IIpOTHBOIOJIOKHBIE 3HAKU
-OrHaKoOBBIE 3HAKU
-OHU paBHBI HYJIIO

-OHM COBIATAOT

IpousBoanasi pynkuuu f(x) = x° + Jx paBmua:

- f'(X) =2x —+/X
1
-f(x)=2X - ——
(x) =2 2/x
- f'(X) =2x + /X
1
-f(X)=2X+ ——
(x) x+2_x

Yemy paBHa IPOU3BOAHASA PYHKIUU B TOYKE:



-V1iy HaKJIOHA KacaTeaIbHOM, MPOBEACHHOM K rpaduKy PyHKIIMH B JAHHON TOUKE

-TanreHcy yria HakJIOHa KacaTelIbHOM, MPOBEJIEHHOHN K rpaduKy (PYyHKIMU B JAHHOU
TOYKE

-Kocunycy yria HakiioHa KacaTenbHOM, MPOBEASHHON K rpaduky QyHKINUN B JAaHHON
TOUKE

-CuHycCy yriia HaKJIOHa KacaTeIbHOM, MPOBEACHHON K TpaduKy (PyHKIIMN B JAHHOU TOYKE

OnpenesanTe yroj HaAKJIOHA K MOJ0KUTEILHOMY HanpaBJjeHuio ocu OX kacareibHOI
K KpHBOii Y = 2X? B To4Ke ee ¢ abcuuccoii, pasHoii 1/4:

-45°

-135°

-60°

-90°

Onpeneanre nopegenue PyHKuun y = 2X°> + X — 1 B OKPECTHOCTH TOUKH X = —3:
-Oynkius yobBaet

-OyHKIKA BO3pacTaer

-OyHK1MA HE YOBIBAET U HE BO3PACTAET
-OyHKIHS paBHA HYJIIO
HeonpeaeneHHbIH HHTErPaJI ITO:
-Hucio

-COBOKYITHOCTB YHCEI

-OyHKIUA

-CeMelicTBO (DyHKIIHIA

b
Ecau BoinoJsinsiercss paBeHcTBo f(x)=F'(x), TO jf(x)dx paBeH:

-F(x)+c
-F(b)-F(a)
-F(x)-(b-a)

-F(a) - F(b)

b
Eciu B onpeiejieHHOM MHTErpaJjie .[ f(x)dx BBIMOJHHMTHL MOACTAHOBKY X =¢(t), rae

a

p(a)=a; ¢(f)=Db, TO HHTErpaJ NPpUMET BU/:



b

- j f (t)dt

a

B

- [ f (o)t

a

B

-[ T(p) - ¢/t

o

b

- [ F(p(®) - p(t)dt

a

Ykaxkure BepHOe PABEHCTBO:
- j (f (X) + p(x))dx = j f(x)-dx— j o(x)dx
-j(f(x)—q)(x))-dx:jf(x).dx—jq)(x)-dx

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

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

Yemy paBHA NPOU3BOJHAS OT HEOIPeIeJeHHOI0 HHTErpaJa:
-IIpon3BoiHOM OT MOABIHTErPATLHON HYHKIIUU
-IlonpraTerpanbHOM PyHKIIUU

-IlonpIHTErpaTbHOMY BBIPAKEHHIO

-Juddepennunany byHkmm
dx

HNurerpan I T paBeH:
a‘—x

_arcsinx+c

. X
arcsin—+¢
- a

1 . X
—arcsin—+c¢
-a a

1 . X
—arcsin—+c
-2a a

IlycTs ¢pynkmus y = f(X) HenmpepbIBHA Ha IPOMeEKYTKe [8; o0), TOT/AA:



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

-

Tf(x)dx:tl)iglj' f (x)dx
T f (x)dx = I|m (f(b)— f(a))

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

X—»00

Ilycrs dynknus y = f(X) HempepbiBHa B mHTepBaJe [a; D), Torna HecodGcTBeHHDBINH
b

HHTErpaJl j f(x)dx paBeH:
b—¢
j f (x)dx

b—&
lim j f (x)dx

b+e
lim j f (x)dx

_IXinf(x)—f(a)

HNuTerpan I sin 3xdx paBeH:

-3c0s3x+C

-—3c0s3x+C

1cos3x+C
3

—1c033x+C
3

X 7
HuTerpan jcos(E - Ejdx paBeH:

-2cosX+3x+C

—23in(5+zj+c
2 3



—lsin§+zx+c
2 2 3

——lcos §+£ +C
2 2 3

1-2x

Hnrerpan IZ( Jdx paBen:

2(1—2X)
In2

+C

- 202924 C

_ 2(1—2)()
2In2

2224 C

5dx

HuTerpai j paBeH:

cos?

w | x

X
-5tg—+C
93

X
-15tg —+C
93

X
-3tg-+C
g3

I'pa¢ukom pyHKUIMH IBYX MEPEeMEHHBIX B 00111eM cJIy4dae siBJIsSIeTCS:
-KpuBas Ha miockoctu OXy

-Kpusas na minockoctu Oyz

-Kpusas na miockoctun OXz

-HekoTopast MOBEpXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE

JIuHuel ypoBHsi PyHKIIUH ABYX nepeMeHHbIX Z=f(X,y) siBJasieTcsi:

-JIuaus Ha IockocT OX) B KAKIIONW TOYKE KOTOPOW  (DYHKIMS MPUHUMAET OJIMHAKOBbBIC
3HAYCHUS

-JIunus Ha nmnockocTy OyZ B KAXKI0M TOUKE KOTOPOH  (PYHKIIMS IPUHUMAET OJJUHAKOBbHIE
3HAYECHUS

-JIunus Ha nnockocTH OXZ B KAXKJ0M TOUKE KOTOPOH  (PYHKIIMS IPUHUMAET OJJUHAKOBbIE
3HAYEHUS



-I'eomeTpruueckoe MECTO TOUEK MPOCTPAHCTBA, 331aBAEMbIX KOOpIUHATAMU: (X;Y; f(X,Y))

DYyHKUMA HECKOJbKUX NepeMeHHbIX I depeHupyemMa B TOUKeE, eCIu:
-CyllecTBYIOT YaCTHBIE IIPOU3BOJIHBIE TAHHON (DYHKIIMHU B 3TOM TOUKE
-CymecTByeT X0Ts Obl OJTHA U3 YACTHBIX IPOU3BOIHBIX TAHHON (YHKIIUY B JAHHOUW TOYKE

-UacTHble MPOU3BOIHBIE TaHHOW (DYHKIIMU CYIIECTBYIOT B HEKOTOPOI OKPECTHOCTH
JAHHOW TOYKH U HENPEPBIBHBI B CAMOU TOYKE

-XoTs OBl OJHAa N3 YaCTHBIX IIPONU3BOJHLIX CYIICCTBYCT B HGKOTOpOﬁ OKPCCTHOCTH
,HaHHOﬁ TOYKH U HCIIPCPBIBHA B caMoOU TOYKe

Jana pyHKIuA HECKOJIbKUX MepeMeHHbIX. [Ipeaes (eciim oH cylmiecTByeT M KOHEY€eH)
OTHOIICHHUS YACTHOT O NMPUPAIICHUA JAHHOU PYHKUMH 10 HEKOTOPOH MEPEMEHHOU K
NMPUPALICHUIO ITOM NEPEMEHHON NPU CTPEMJICHUHU MOCJIEAHEr0 K HYJII0 HA3bIBAeTCH:

-HacTHoi mpon3BOHOM TaHHOM (YHKIIUU MO COOTBETCTBYIOIIEH NTEPEMEHHOM
-ITonubiM uddepenHnranioM TaHHOU QPYHKIIUH

-I’'paguentoM ganHoM PpyHKIIMU

-IlonubIM npupanieHrueM JaHHOU QYHKIIUH

Moanbii quddepeHumnal pyHKIUH ABYX nepeMeHHbIX Z=f(X,y) BoIYHCIAsIETCS TTO
popmy.e:

-dz =dx +dy
-dz=1z, +7z|
-dz=1z,dx+z,dy
-dz=2z"-dx

IIpou3BoaHasi Mo HaNpaBJeHHI0 GYHKIMHU ABYX nepeMeHHbIX Z=f(X,y) BbIunciasercs
no popmyuie:

o0z oz 0z
-—=—C0Sx +—COoS &

ol oX OX

0z , ,
-—=17,+1Z

ol y

0z 01 0z
-—=—C0Sa+—Cosf3

ol ox OX

o0z oz

=—COSaiQCOS,B
ol ox X

o 2,2
Haiigure noanbiii Audggepenunan GyHkuuu Z=ELy + Xy

_dz = cosxydx + 2xydy



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

Ykaxxute HauboJIblIee BO3MOKHOE KOJMYECTBO YACTHBIX MPOU3BOJAHBIX BTOPOI0
nopsiaka GyHKIHUN TPeX NnepeMeHHbIX:

-12

JIuHuu ypoBHsi pyHKIUH X’ +Yy° —z=0 NPeACTABJSIIOT CO0O¥:

-CemeiicTBO mapabon

-CemeiicTBO rUnIepo0I

-KoH1ieHTprUecKkne OKpYKHOCTH, PaiyC KOTOPBIX YBEIHUHUBACTCS C POCTOM Z

-KOHHGHTpI/I‘-IeCKI/IG OKPYKXHOCTH, paguyC KOTOPbIX YMCHBIIACTCA C POCTOM Z

— F A
HaiiguTe yacTHbIe NPOM3BOAHBIE (PYHKIHMH IBYX mepeMeHnbIx - ~° TJV&

a—zze” +EI;E:€"}I+€I

_ x i

J J

Zer e mxe e
i £hy
B—Z:xey+ex;—2:ey+yex
o dy

iz gz

_E = xg’ +ye“;a— =xe’ +eg”

I'paguent pynkumu z=2x-y B TO4Ke (1;1) 1 B Touke (0;0):
-2JTO OJIH U TOT K€ BEKTOP

-JTO pa3HbIE BEKTOPHI

-He cymectByer

-PaBeH Hym10



. X
Hanpagiienune Hauckopeiiero Bospacranusi yHkuum zZ=2Xy+— B To4ke (2;1)
y

3a/1a€TCHA BEKTOPOM:
-t(4;2)
-t (3;2)
-t (1;2)
-c(41)

6.5. OueHo4YHble MaTepUAJIbI 1JIS1 IPOMEKYTOYHON aTTecTaluu

DoH/1 BOMPOCOB J1JIsl MPOBEIEHUsI IPOMEKYTOYHOT0 KOHTPOJIsI B hopMe IK3aMeHa

Paznen nucuunaInHbI

Bonpocsl

BBenenue B
MaTeMaTHYCCKUU
a"anus. Teopus
MPEIEIOB

1.

COoNoO~ LN

[Tpenen nocnenoBarenbHOCTH U Npenen GyHKIMH. [ eomerpudeckas
MHTEPIpPETAIHSL.

beckoneuno manble 1 6eckoHeUHO Oonbne QyHKIMU. VX cBOWCTBA.
CpaBHeHHE 0€CKOHEYHO MaJIbIX (DYHKIUH.

OCHOBHBIE TEOPEMBI O Ipejieiax.

[Tpu3Haku cyniecTBOBaHMS Mpe/ea.

beckoneunsle npenesnbl. OJHOCTOPOHHUE MTPEIEIIbI.

3ameuaTenbHbIe MPEEIb.

HenpepsiBHOCTD (hyHKIIMH. CBOMCTBA HEMPEPHIBHBIX (DYHKIUI.
Touku pa3peiBa GyHKIUH.

Huddepenunansaoe
MCUHCIICHUE

P
[N

el e el o
abhwiN

16.
17.
18.
19.

20.

. [IponsBoaHas. Ee reoMeTpu4eCcKuid CMBICII.

. CBAI3b MEX/1y HEIPEPBIBHOCTBIO U TU(DHEPEHIIMPYEMOCTHIO.
. OcHoBHbIE TEOpeMBI 0 TUpHepeHIMPYEMBIX (PYHKIMSIX.

. JJorapudpmuueckoe nupdepeHuupoBaHue.

. Hudpdepennnan pynkuuu. CoiicTBa nuddepennuana.

. CBs13b muddepennmana 1 npou3BoHON. Beruncienue

nuddepennmana.

I'eomerpuueckuii cMpica quddepeniuana.

[IpounsBoaHble Beicnx nopsakos. [Ipasuio Jlonurans.
Bospacranue u yobiBaHue QyHKIUH.

OxctpemyM pyHkiuu. HeoOXoaumblid U JOCTaTOYHBIN MPU3HAKA
JKCTpEMyMa.

BoinyksiocTh ¥ BOrHYTOCTb rpaduka pyHkuuu. Touku neperuda.

HHurerpansHoe
VCUYHCIICHHE

21.
22.
23.

24,
25.
26.
27.
28.
29.
30.

31.
32.
33.

IlepBooOpa3Has U HEONpeIEIECHHBIH HHTETpal.

CBolicTBa HEOIpeIeJICHHOT'O HHTETpaa.

He3zaBucuMocTb BU1a HEONIPEIEICHHOTO HHTETpajia OT BbIOOpa
apryMeHTa.

Meron 3aMeHBI IEPEMEHHON B HEOIIPEACIIEHHOM UHTErpalle.
Meroa MHTETPUPOBAaHMS MO YACTSAM B HEOIIPEIEIECHHOM UHTErpase.
OnpeneneHHblil UHTErpal.

['eomeTpuyeckuii CMbICT ONIPEACICHHOTO UHTETpaa.
CBolicTBa ONpeAENEHHOr0 HHTErpaa.

Brruucnenue onpeneneHHoro HHTerpana.

HHTterpupoBanue 10 4acTsM U METOJI 3aMEHBI IEPEMEHHON B
ONPEJIETICHHOM UHTETpaJIe.

I'eomeTpuueckue NpUIOKEHNS ONPEIACICHHOTO HUHTErpala.
Heco6cTBennbie uaTerpans | poxa.

Hecob6cTBennble nurerpainsi I pona.




DYHKIIUM MHOTUX
MEePEMEHHBIX

34. OyHKIIMA MHOTHX MepeMeHHbIX. HempepbhIBHOCTD.

35. Yactnsle npousBoanble. [loaublit nudpdepenmar.

36. [IpousBoaHas GYHKIIMH 110 HATIPABJICHHUIO.

37. I'panueHT.

38. YacTHble MPOU3BOIHBIC BBHICIIUX MOPSIKOB.

39. DkcTpemMyMbl PYHKIIMHA HECKOJIBKUX MTEPEMECHHBIX.

40. TTocTpoeHune SMIUPUIECKUX POPMYII METOIOM HAUMEHBIINX
KBaJ[PATOB.

6.6. Ikaapl 4 KPUTEPUH OLIEHUBAHMSA 1O (POPMAM TEKYIIero KOHTPOJIS U MPOMeKYTOYHOM

aTTecTanuu
Ikajga 1 KpUTEPUU OLEeHNBAHUS
Onenka Kputepuu oneHuBaHus J1Jisi MEPONPUATHII KOHTPOJISI ¢ IPUMEHEHUEM
4-x 0aJJIbHOI CHCTEMBI
«OTJIMIHOY OIIK731, OIIK732, OIIK7y1, OIlIK7y2, OI1IK781, OIIK782
«XOPOUIO» OIIK731, OIIK732, OIIK7y1, OIIK781

«YAOBJICETBOPUTEC/IHbHO»

OIIK731, OIIK7yl, OIIK781

«HEYAOBJCTBOPUTECJIHLHO)

PesynbpTatel 00y4eHust He chOPMHUPOBAHBI HA TIOPOTOBOM YPOBHE




