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Coaep:xanue (pabovasi nporpamMmma)

Mecro aucuuruinasl B cTpykrype OI1

[Tnanupyemsle pe3yabTaThl 00yueHHs 10 JUCHMIUIMHE, 00eCIeunBaroLIie JOCTHKEHUE
IUTAHUPYEMBIX PE3YJIbTaTOB O0YUYESHHS IO IIPOrpamMme

O0BeM u BUIBI YIeOHOU pabOThI
Coneprxkanue TUCIUILTAHBI
MarepuaabHO-TEXHHUYECKOE ¥ YIeOHO-METOINYECKOe 00eCieueHUE TUCIIUTUTHHBI

q)OH[[ OLCHOYHBIX CPCACTB IO AUCHUIIIINHE

Crp.



Lensro

N3YUCHUA JUCHUITIINHBI

SABIIACTCA

dbopmupoBaHUE

pe3ynbTaToB  OOy4eHHUS,

o0ecTeynBaroIuX JOCTIKEHUE UTAHUPYEMBIX PE3Yy/IbTaTOB OCBOSHHS 00pa30BaTeIbHOM MPOrpaMMBbI.

1. MecTo nucuuniuHbl B cTpykrype OIT

JucuuiuinHa MaremaTudeckuid aHallu3 BXOJAUT B 0a30Byro dacTh Onoka bl.J{uctmmimuab

(Momynn)

[IpenmecTByromye AUCIUTIIMHBI TIO CBSI3sSM KOMIeTeHIni: JInHeliHas anreopa

[Tocnenyromye qUCUUIUIMHBI IO CBSI3SIM KOMITETEHIIUM: Teopusi BEpOATHOCTEN U MaTeMaTH4YeCcKast
cratuctuka , OCHOBBI opranuszanuu tpyaa, Couuonorus Tpyaa, [I[poekTHbIN MEHEIKMEHT B YIIPABICHUU
MepCoOHAIOM, Y POBEHb M Ka4€CTBO KU3HU, PBIHOK Tpy/ia

2. Ilnanupyemblie pe3ybTaTbl 00yYeHHs MO JUCUMILUIMHE, 00ecneYnBAKOIINE TOCTHKEHUE
IUIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHUsI M0 MPporpaMmme

N3ydyenne qucuumuinael MaTeMaTHyecKuid aHAIM3 B 00pa30BaTENIbHON MPOrpaMMe HAIpPaBIIEHO
Ha popMUpPOBaHUE y 00YHAIOIINXCS CIEAYIOIUX KOMITETECHITHI:
Oobmenpodeccuonanbubie komnerenuuu (OIIK):

OIIK-5 -

CBOEH OpraHu3anuu

CIIOCOOHOCTBIO AHAIIU3UPOBATD PC3YJIbTAThI HCCIICIOBAHUI B KOHTEKCTE LieJeH U 3aja4

[Inanupyemsie |[lnanmpyemble pe3yJbTaThl 00yUeHUs MO THCHUILINHE
pe3yabTATHI

o0OyueHus 1o

nporpamMme

OIIK-5 Bnaners

3HaTh

Ymers

(MMETh HABBIKH )

OIIK531: nenu u 3agaun
OpraHu3allK, METObI
aHau3a pe3yJbTaTOB
HUCCIeJ0BaHUN

OIIKSyl: ananu3zupoBatb
Y UHTEPIPETUPOBAThH
pe3yNbTaThl HCCIIEIOBAHUS
B KOHTEKCTE Iieiel U 3a71au
OpraHu3aIH

OIIK5B1: onsiToM
0000111eHMs, aHAIK3a U
aJICKBATHOTO BOCIIPHSITHS
pE3yNbTAaTOB HCCIEIOBAHUS
MIPY PEIICHUN 3319
npodeccnoHanbHOMI
JIEITENNLHOCTH

OIIKS532: ocHOBHBIE
MPOOGJIEMBI U MTPOLIECCHI
OpraHu3alM, MOJXO/bI K
UX KJaccu(uKauu u
pa3peleHuo

OIIKSy2: npuMeHATH
OCHOBHBIE aJITOPUTMBbI
JMarHOCTUPOBAHUS U
aHanu3a rmpo0jeM B
OpraHu3aIyu

OIIK58B2: HaBBIKAMU
JIMarHOCTUPOBAHUS U aHATTU3a
npo0yieM opraHu3auu

IIpogeccuonanbubie komnerenuuu (I1K):
ITK-25 - c1iocoGHOCTHIO MPOBOANUTE aHAJIU3 PHIHOYHBIX U CIEUU(UIECKUX PHUCKOB, CBSI3aHHBIX C
JeSATETLHOCTBIO TI0 peanu3aii GyHKIUN YIIPaBJICHHs TIEPCOHATIOM, UCTIOIB30BaTh €T0 Pe3yabTaThl s
IPUHSTHS YIIPABIECHUYECKUX PEILICHUI

[Tnanupyemsie |([lnanmpyemble pe3yJibTaThl 00yYeHHS 1O THCIUTIIHHE
Pe3YIIbTATHI

o0OyueHus 1o

nporpamme

T1IK-25 Bnagerts

3HaTe

Ymers

(MMeTh HaBbIKN)

TIK2531: ocHOBHBIE BUOBI
PHCKOB Ipy 000CHOBAHUU
yIPaBICHUYECKUX
peieHui, GyHKIMN
yIpaBJICHUS IEPCOHATIOM B
OpraHHu3aI’

[IK25y1: onpenensts
MepevYeHb PUCKOB U UX
BIIMSIHUE Ha MPOLIECC;
(hopMupoBaTh pEHTHUHT
IIPOLIECCOB I10 CTENEHH UX
PUCKOBAaHHOCTHU

[1K2581: TexHOIOTHSIMA
aHaIM3a PHIHOYHBIX U
crenupuIecKuX PUCKOB




T1K2532: meTonnl aHann3a
PBIHOYHBIX U
cnenu(uIecKux puckoB,
CBSI3aHHBIX C
NEeSITeNIbHOCTBIO TI0
peanu3anyuu GyHKIUNA

[TK25y2: ucnonb3oBarh
pe3yJIbTaThl aHAIN3a
PBIHOYHBIX U
crnenn(UIecKUX pUCKOB
JUIS IPUHSTHS
YIPABJICHYECKUX PELICHUI

[IK25B2: MeTOomaMu aHaiInu3a
MIPOLIECCOB C BHICOKUM
YPOBHEM PHUCKOBAaHHOCTH JIJIsI
MIPUHSATHUS YIPABICHYECKUX
peleHuit

yIpaBlIeHUs IEPCOHAIIOM;
COBPEMEHHBIE METO/IbI
OLICHKH PUCKOB B TEOPHUH
yIpaBlIeHUs

3. O0beM U BUABI y4eOHOIT padoThI

Y4eOHbIM MJIaHOM MPeyCMAaTPUBAIOTCS CIIEIYIOIINE BU/IbI Y4eOHOM paboThI MO TUCHUILINHE:

Ounas ¢popma 00y4eHuUsI

. Bcero yac/ 3.e.

Buabl yueOHoii padoThI Com 2
KonTakTHas pabora, B TOM 4ncie: 74.4/2.07
3aHgaTHSA JIEKIUOHHOIO TUIA 36/1
3aHATHS CEMUHAPCKOTO TUTIA 36/1
WnpuBunyanpHas koHTakTHas padbora (MKP) 0.4/0.01
['pynnoBas konTakTHas pabora (I'KP) 2/0.06
CamocTosTenpHas padora 51.6/1.43
ITpomexyTouHas aTTecTanus 18/0.5
Bun npomexyTodHON aTTeCTAlUMU:
DK3aMeH OK3
O61mas TpyaoeMKocTh (00beM yacTu 00pa3zoBaTeNbHOMN
nporpaMmel): Yacel 144
3a4yeTHbIC eIMHUIIBI 4

3ao4Hasi popma

. Bcero gac/ 3.e.

Buabl yueOHoii padorsl Cont 2
KonTtakTHas paboTa, B TOM ymcCIe: 14.4/0.4
3aHgITHSA JIEKIIUOHHOTO TUIA 4/0.11
3aHsATHSI CEMUHAPCKOTO TUTIA 8/0.22
WnpuBunyanpbHas koHTaktHas padora (MKP) 0.4/0.01
I'pynnoBast koHTakTHas pabora (I'KP) 2/0.06
CamocTosTenpHas padora 122.6/3.41
[TpomesxyTounas arrecranus 7/0.19
Bua npomexyTo4HOU arTecTalyu:
DK3aMeH OK3
O61mmas TpyaoeMKocTh (00beM 4acTu 00pa3oBaTeNbHOMN
nporpaMmel): Yacel 144
3a4yeTHbIe IMHUIIBI 4

4. Conep:xkanue THCHUILTHHBI

4.1. Pazoenbl, membl OUCUUNIUHDBL U 6UObL 3AHAMUILL:
TemaTudeckuii maH AUCIUTUTHHBI MaTeMaTHYeCcKUil aHAIU3 TIPEICTABIICH B TaOIHIIE.

Pa311e.m)1, TEMbI JUCHUIIJIMHBI 1 BU/bI 3aHATHH

Ounas ¢popma 00y4eHuUs1

KonrakTHas padora |0 = |




/o

HaunmeHoBaHHE TEMBI
(pa3aesa) AMCUMILIUHBI

Jlekuun

3anaTus
CEMHHAPCKOro
THIIA

IMpakTHny.
3aHATHS

HUKP
'KP

Ilnanupyembie
pe3yJabTaThbl 00y4eHHus B
COOTHOUIEHUH C
pe3yJiabTaTamMu 00y4eHust
1o o0pazoBareJIbHOM
nporpamMmme

BBenenue B MaTeMaTHYECKUN
aHanu3. Teopus npenesnos

12

OI1K531, OIK532,
OIIK5y1, OTIK5y2,
OIIK581, OIIK582,
TIK2551, TIK2532,
TK25y1, TIK25y2,
TK2581, TTK2582

Huddepennmanbaoe
WCYHCTICHHE

12

OI1K531, OIK532,
OIIK5y1, OTIK5y2,
OIIK581, OIIK582,
TIK2551, TIK2532,
TK25y1, TIK25y2,
TIK2581, TTK2582

I/IHTeraJ'ILHOC HCYHCJIICHHUC

12

12

15.6

OI1K531, OITK532,
OIIK5y1, OTIK5y2,
OIIK581, OTIK582,
TIK2531, TIK2532,
TMK25y1, TIK25y2,
TIK2581, TIK2582

DyHKIMA MHOTUX ITEPEMEHHBIX

12

OIIK531, OIIK532,
OIIK5y1, OIK5y2,
OIIK581, OTTK5B2,
TK2531, [IK2532,
TK25y1, TK25y2,
T1K2581, TIK2582

KoHTpoib

18

Hroro

36

| 36

[ 04 | 2 |516

3a04Hast popma

/1

HaumeHoBaHue TeMbI
(pa3aesa) QM CHUIINHbBI

KonrakTHas

a0doTa

Jleknuu

3anaTus
CEeMHHAPCKOT0
THIA

5
=

Mpakrt
3aHATH
|

HUKP
I'KP
Hasi pa0doTa

CamocrosTe1b

Ilnanupyemsie
pe3yabTaThbl 00y4eHHsI B
COOTHOLIICHUH C
pe3yJiabTaTamMu 00y4eHust
1o o0pa3oBaTe/ibLHOI
nporpamme

BBenenne B MaTeMaTHYECKUN
aHanu3. Teopus npenenos

OIIK531, OTIK532,
OIIK5y1, OTK5y2,
OIIK581, OITK5B2,
TIK2531, [IK2532,
TK25y1, IK25y2,
TK2581, TIK2582

Juddepennnanpaoe
WCUHNCIICHUE

30

OIIK531, OITK532,
OIIK5y1, OTIK5y2,
OIIK581, OITK5B2,
TIK2531, [IK2532,
TK25y1, IK25y2,
TIK2581, TIK2582

HHTerpampHOE NCUYHUCIICHHE

32.6

OIIKS531, OIIKS32,
OIIKS5yl1, OIIKSy2,
OIIK5B1, OIIKSB2,
I1K2531, TTK2532,




TIK25y1, [TK25y2,
TIK2581, TTK2582

OYHKIMY MHOTUX MEpEMEHHBIX

OIIKS531, OIIKS32,
OIIKS5yl1, OIIKSy2,
OIIKS5g1, OIIKSB2,

4 1 2 30 IMK25s1, K2532.
[IK25y1, TIK25y2,
[IK2581, TIK2582
KonTtposb 7
Hroro 4 | 8 | 04 | 2 [1226

4.2 Cooepicanue pazoenos u mem
4.2.1 KonrakTHas padora

TemaTnka 3aHATHI JEeKITHOHHOI0 THIIA

HaumeHoBaHue TeMbI
Neni/m (pa3nesna)
AMCUUTIMHBI

Buj zansarus
JEKIMOHHOr0 THNIA®

TemaTHka 3aHATHSA JICKHMOHHOI'0O THIIA

1. Beenenue B
MaTeMaTHUCCKUU
a"Haims. Teopust
MpEIEIOB JICKIUS

[Tonsitue MuOXkecTBa. Onepaluu Haj
MHOkecTBaMU. CTaHIapTHBIE YHUCTIOBBIC
MHO>KecTBa. Brimykisie MHOXKecTBa. [loHsaTre
OKPECTHOCTH TOYKU. DyHKIIMOHATbHAS
3aBucuUMOCTh. CBoiicTBa PpyHkuuid. I'paduku
OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH.
OYHKIMHU CIIPOCa U MPEATIOKEHUSL.

JICKIIUS

[TocnenoBarensHOCTS. [Ipenen
IIOCJICIOBATEILHOCTH M €I'0 CBOMCTBA.
[Tpenen ¢pynkuuu. beckoneunslie u
OJHOCTOPOHHHE IpeAeIbl. beCKOHEUHO Malibie
1 6ecKOHEYHO OombIMe QYHKIUHU, HX
cBorictBa. CBOWCTBa MPECIIOB.

JIEKIAS

IIpusnaku cymectsoBanus npenaeina. llepseiii
Y BTOPOU 3aMe4YaTeIIbHbIE IIPEIEIIbI.
Brruncnenue npeaenoB GyHKIHHA, CIOCOOBI
PACKPBITHS HEOMTPEAEIEHHOCTEH.

JIEKIIUS

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

2. |duddepenmmansHoe
UCUHCIIEHUE
JICKIIUS

[IpousBoaHas GyHKIMH, €€ TE€OMETPUUSCKHI
cmblci. [IpaBuia BeIYMCIIEHUS TPOU3BOJHBIX.
OcHoBHbIE TeOpeMbl 1D PepeHInanbHOro
ucuncieHus: reopemsl Pepma, Posus,
Jlarpanxa.

JIEKIIUSA

UccnenoBanue hyHKIMHA cpecTBAMU

TG GepeHIMaTbLHOr0 HCUUCICHHS. Y CIIOBUSA
MOHOTOHHOCTH (DYHKIIHH. DKCTPEMyM
¢ynkuuu. HeoOXxoauMelii n 1ocTaTouHbIe
MIPU3HAKH CYIIECTBOBAHUS HKCTPEMyMa.
Bemyxiiocts gynkuuu. Touku neperuda
rpaduka QyHKIUU. ACUMITOTHI rpaduka




dbyakaun. O0mas cxema UCCIIeI0BaHUS
byHKIMN.

JIEKIAS

[IpousBoaukie Bbicux nopsiakoB. [IpaBuio
Jlonurans. Jluddepennman GyHKIUN U €ro
reoMeTpuyeckuii cMbici. CBoiicTBa
muddepeHmnmana.

JIEKIIUS

DKOHOMHYECKUN CMBICII TPOU3BOTHOM:
npeiebHbIe U3EPIKKU TPOU3BO/ICTBA,
AIIACTUYHOCTH (PYHKIUH CIIpOca U
MPEI0KEHHUSI.

NHuterpansnoe
UCYHCIIEHUE

JIEKIAS

[TepBooOpasHasi, ee CBOWCTBA.
HeonpenenenHslii UHTETpaJl U €r0 CBOWCTBA U
Ir€OMETPUYECKHUM CMBICIL.

JICKIIUS

OcHOBHBIE METOBI HUHTETPUPOBAHUS
(HeTIoCPeICTBEHHOE WHTETPUPOBAHUE,
UHTETPUPOBAHUE I10 YACTSAM, HHTEIPUPOBAHHE
MOJICTAHOBKOM ).

JICKIIUS

OnpenenenHblil UHTErpai, ero
TrCOMETPUUYECKHI cMbIC. OmpeneIeHHbIN
MHTETpal KaK (QyHKIMS BEPXHETo Mpejiena.
Teopema HproTroHna-JIeliOnuia. CBoiicTBa
ONPEJICTICHHOTO UHTErpaJa.

JIEKIIUS

['eomMeTpHUECKUE TPHITIOKEHHUSI
OIpEeJICTICHHOTO MHTerpaia. HecoOcTBeHHBbIC
WHTETPaJIbl IIEPBOTO U BTOPOTO POJia.

OYHKIIMY MHOTUX
IIEPEMEHHBIX

JIEKIIUS

[TonsiTve GyHKIIMM MHOTHUX TIEPEMEHHBIX.
I'paduk pyHKIIMHU MHOTUX TIEPEMEHHBIX.
[Ipenen u HenMpepbHIBHOCTh (DYHKIIMH MHOTHX
MEPEMEHHBIX.

JICKIUA

YacTHbIE TPOU3BOAHBIE U MOJIHBIN
muddepeHiman GyHKIUNT MHOTUX
nepeMeHHbIX. [Ipon3BoHAS 110 HANIPABJICHUIO.

JIEKIIUSA

['paguenT GyHKIIMM MHOTHUX MIEPEMEHHBIX.
OKcTpeMyM (QYHKIIMM MHOTHX TIEPEMEHHBIX.
JocraTouHoe yciioBue 3KcTpeMyma (pyHKINH
JIByX NIEPEMEHHBIX.




*JIEKIINK U WHBIE YIeOHbBIE 3aHATHSI, PEAyCMAaTPUBAIONINE TPEUMYIIICCTBEHHYIO ITepeaady yueOHoi napopmarimm
MeJarormaecKuMu pabOTHUKAMK OpTaHW3aIlliyd U (WJIH) JIMIIAMH, TTPUBJICKACMBIMI OpTaHU3aINe K peaau3ainun
O6pa3OBaTCJ'H>HI>IX ImporpaMm Ha MHBIX YCJIOBUSX, 06y1IaIOH_[I/IMC$I

TemaTnKka 3aHATHIH CEMHHAPCKOI0 THIIA

Neni/m

HanmeHnoBaHHMe TeMbI

(pa3nesna)
AMCUUTIMHBI

Buj zanarus
CeMHHAPCKOro THHA®*

TeMaTuka 3aHATUA CEMUHAPCKOIo TUIIAa

BBenenue B
MaTeMaTHUYCCKUM
ananu3. Teopus
MpEIEIoB

IMPAKTHYECKOC 3aHATHE

[TonsiTue MuOkecTBa. Onepannu Haj
MHOkecTBaMU. CTaHIapTHBIE YHUCTIOBBIC
MHOECTBA. BBITTyKJIbIe MHOXKECTBA.
ITonsiTHE OKPECTHOCTU TOYKHU.
OyHKIIMOHATbHAs 3aBUCUMOCTh. CBOMCTBA
¢bynkuunii. ['padmkn 0CHOBHBIX
areMeHTapHbBIX GyHKIUNH. DYHKIIUU CIIpoca
U TIPEJIOKECHUSL.

IMPaKTHICCKOEC 3aHATHE

[TocnenoBarenbHOCTD. [Ipeaen
IIOCJICIOBATEIIbHOCTH M €0 CBOMCTBA.
[Tpenen ¢pynkuuu. beckoneunslie u
OJIHOCTOPOHHHUE TIpeAeIbl. beckoHeuHo
MaJible 1 0eCKOHEUHO Ooubiine GyHKIUH, UX
cBorictBa. (CBOWMCTBA MPECIIOB.

IMMPAKTHYCCKOC 3aHATHUC

[Ipr3Haku CylecTBOBaHUS MpeEIEa.
[IepBbIid 1 BTOpOM 3aMedaTEIbHbIE TTPEIEIHI.
Brruucnenne npenenoB GyHKIUNA, CITOCOOBI
PACKpBITHSI HEONPEIEIEHHOCTEM.

IMPaKTHICCKOEC 3aHATHC

HenpepbIBHOCTh PYHKITMH B TOUKE U HA
orpe3ke. CBOWCTBA HEMTPEPBIBHBIX (PYHKIUH.
Touku pa3peiBa, UX KIACCH(HUKAIIHS.

HuddepenunanbHoe
WCYHCIICHUE

MMPAKTHYCCKOC 3aHATHUC

[TpousBonHas pyHKIUH, ee
reoMeTpuyeckuii cMmoici. [IpaBuna
BBIUMCJIEHUSI IPOU3BOAHBIX. OCHOBHBIE
TeopeMbl U dhepeHIINaTbHOTO UCUNCIEHHUS:
teopemsl Depma, Pois, Jlarpanxka.

IMPAKTHUYECKOC 3aHATHE

UccnenoBanue GyHKIMHU CpecTBAMU
muddepeHIaTEHOTO UCUUCIICHUS. Y CIIOBUS
MOHOTOHHOCTH (PYHKIIMH. DKCTPEMYM
¢byskun. Heo6xoauMelil 1 ocTaTOUHBIE
MIPU3HAKH CYIECTBOBAHMS KCTPEMyMa.
Bremykiocts pynknun. Touku neperuda
rpaduka GyHkuu. AcCUMOTOTH Tpaduka
¢dbynkun. OO0IIasi cxema ucciaeI0BaHus

GYHKIHIH.

IMPAKTHUYECKOC 3aHATHE

IIpousBoaHbIe BeICIINX NOPAAKOB. [IpaBuio
Jlonurans. uddepennnan GyHKINYN U €ro
reoMeTpuyeckuii cMmbici. CBOMCTBa
nuddepenmuana.




IMPAKTHYECKOC 3aHATHE

OKOHOMHYECKUI CMBICIT MPOU3BOTHOM:
npeaebHble U3AECPKKH IIPOU3BOCTBA,
AACTHYHOCTh (DYHKIIMH CTIpoca U
MPEAJIOKECHUSL.

3. |huTerpanbHOE
UCYHCIICHUE

MPAKTHUYCCKOC 3aHATHUC

[TepBooOpasHasi, ee CBOWCTBA.
Heonpenenennslii ”HTErpai v €ro CBOMCTBA
Y TEOMETPUYECKHUM CMBICIL.

IMPAKTHYECKOC 3aHATHE

OcCHOBHBIE METO/Ibl HHTETPUPOBAHHUS
(HemocpeCTBEHHOE NHTETPUPOBAHUE,
MHTErPHUPOBAHKE TI0 YaCTSIM,
MHTETPUPOBAHUE TIOJICTAHOBKOM).

IMPaKTHICCKOEC 3aHATHC

OmnpeneneHHblil HHTErpai, ero
reoMeTpuyeckuil cmbicia. OnpeneneHHbIN
MHTErpal Kak (pyHKIUSA BEpXHEro npejena.
Teopema Hprorona-JleiiOnuia. CoiicTBa
OINPEIEIICHHOr0 HHTErpasa.

IMPaKTHICCKOEC 3aHATHC

['eomeTpHrUECKUE TPHITIOKEHHUSI
OIPEJICIICHHOTO MHTETpaJia.
HecoOcTBeHHBIC HHTETPAJIBI IEPBOTO U
BTOPOT'O POJA.

4, OYHKIUA MHOTHX
MIePEMEHHBIX

MMPAKTHUYCCKOC 3aHATHUE

[TonsATHE QPYHKIIMM MHOTUX EPEMEHHBIX.
I'paduk pyHKIIMKM MHOTUX NTEPEMEHHBIX.
[Tpenen u HempepbIBHOCTh (PYHKIIMU MHOTUX
MIEPEMEHHBIX.

IMMPAKTHUYCCKOC 3aHATHE

YacTHbIE TPOU3BOAHBIE U MOJIHBIN
muddepernman GyHKIIMT MHOTHX
nepeMeHHbIX. [Ipou3BoHas 110
HAIPAaBIICHUIO.

IMMPAKTHYECKOC 3aHATHE

['pamuenT GyHKIMM MHOTHX MIEPEMEHHBIX.
OKcTpeMyM (PYHKIIMM MHOTHX TIEPEMEHHBIX.
JocraTouHoe yciioBue 3KCTpeMyma (pyHKIIMH
JIByX NIEPEMEHHBIX.

*x CCMUHAPBLI, MPAKTUYICCKUC 3aHATHUS, IPAKTUKYMBI, na60paTopHLIe pa6OTBI, KOJUIOKBUYMBI 1 MHBIC aHAJIOTUYHBIC

3aHATHA

HNuas koHTakTHas padora

[Ipu npoBenennn yuednsix 3ansaTHil CI'DY obecrieunBaeT pa3BUTHE y 00Y4aIOIIUXCS HABBIKOB
KOMaHTHOH pabOThl, MEXJIWYHOCTHOH KOMMYHUKALIMU, TNPHHATUS PEHICHUH, JHJIEPCKUX KauecTB
(BKJTIOYAs IPU HEOOXOAMMOCTH MIPOBEJCHNE UHTEPAKTUBHBIX JIEKIUH, IPYIIOBBIX JUCKYCCUM, POJIEBBIX
UI'p, TPEHUHIOB, aHAJIN3 CUTYyallud U UMUTALIMOHHBIX MOJIEJIEH, MpenojaBaHue JUCHUILIMH (MOyJiei) B




dbopMe KypcoB, COCTaBICHHBIX Ha OCHOBE pPE3yJIbTaTOB HAYYHBIX HCCIEAOBAHUN, MPOBOIUMBIX
OpraHu3aIMei, B TOM YHCIIE C YYETOM PETHOHAIBHBIX 0COOCHHOCTEH MPOodeCcCHOHATBHON ACSITEIBHOCTH
BBIITYCKHUKOB U IOTPEOHOCTEN paboronaTeneii).

dopMBI W METOJbI TPOBEICHHUS] WHOM KOHTAKTHOM pPaOOTh TpHBEACHHI B METOAMYECKUX
yKa3aHHIX 110 OCHOBHOM MpodeccHoHanbHOM 00pa30BaTEeIbHOM MpOrpamMme.

4.2.2 CamocTosiTeJibHasi padoTa
HanmenoBanue Tembl (pa3aea)

Neni/m Bua camocrositeibHOM padoThI ***
AUCHHUILIMHBI
1 BBenenue B MaremaTuueCcKuid aHayin3. Te€Opusl |- BBIMOMHEHHE AOMAIIHUX 3aJaHuUi
" |npenenos - TECTHPOBAHHUE
- BBIIIOJIHEHUE JTOMAIIIHUX 3aaHUN
2. |AuddepenunanbHoe UCUUCTICHUE
- TECTUPOBAHHUE
- BBITIOJIHCHHUEC AOMAITHUX SaI[aHI/IfI
3. |MHTerpanpHOE HCUYHCIICHUE
- TCCTUPOBAHUC
- BBIIIOJIHEHUE TOMAIIHUX 3aaHUN
4. |DyHKUIMM MHOTHUX EPEMEHHBIX
- TECTUPOBAHUE

*** camocTosATeNnbHas paboTa B ceMecTpe, HAlMCaHUE KypCOBBIX padOT, AOKIAIOB, BHIMIOJHEHHE KOHTPOIBHBIX
pabor

5. MaTepuaibHO-TeXHUYECKOEe U Y4eOHO-MeToJu4YecKoe obecneyeHne JUCIUIIHHbI

5.1 Jluteparypa:

OcHoBHas1 JInTepaTypa

Makxkapos, C.W. Beiciias MaTemaTuka: MaTeMaTUYeCKUi aHalu3 W JIMHEWHas ainrebpa : yueOHoe
nocobue / Makapo C.M. — Mocksa : KnoPyc, 2021. — 320 ¢. — ISBN 978-5-406-07864-8. — URL.:
https://book.ru/book/938335

Kpemep, H. l1I.  Maremarudeckuit ananu3 B 2 4. Yacte | : yueOHUK 1 pakTUKyM Uit By30B / H.
II. Kpemep, b. A. Ilyrko, 1. M. Tpummun ; orBercrBeHHslii pegakrop H. L. Kpemep. — Mocksa :
WznarensctBo FOpaiit, 2020. — 244 ¢. — (Bsiciiee oopazosanwne). — ISBN 978-5-534-02017-5. — Tekcr
: anekTpouubiit // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451894

Kpemep, H. III.  Maremarudeckuii ananus B 2 4. YacTb 2 : yueOHHUK U MPAKTUKYM i By30B / H.
II. Kpemep, b. A. Ilyrko, 1. M. Tpummn ; orBerctBeHHsbli penakrop H. II. Kpemep. — Mocksa :
NznarensctBo FOpaiit, 2020. — 389 ¢. — (Bsiciiee oopazosanme). — ISBN 978-5-534-02019-9. — Tekcr
: anexTpouubiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451895

JlomoJIHuTeIbHAS JIUTEpPaTypa
1. Makapos, C.1. MartemaTuka uisi SKOHOMUCTOB (MaTeMaTHYECKUN aHAIM3 W JUHEHHas anredpa).
3anauHuk : yueOHoe mocobue / Makapos C.U., Mumenko M.B. — Mocksa : KnoPyc, 2018. — 358
¢. — (s 6akanaspos). — ISBN 978-5-406-06423-8. — URL.: https://book.ru/book/930056

5.2. Hepeqeﬂb JIMIHECH3UOHHOT0 IMPOrpaMmMHOro odecrneyeHus
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)

5.3 CoBpemennbie npogeccHoHATbHbIE 0a3bl JaHHBIX, K KOTOPbIM 00ecneYuBaeTcsi J0CTyN

00yYarIMXCs

1. [TpodeccuonanpHas 6a3a gaHHbIX «MHDOpMaTMOHHBIE cCUCTEeMBl MUHHUCTEPCTBA IKOHOMHYECKOTO

pasButus Poccuiickoit @enepauuu B cetn Mutepuer» (Ilopran «Odunmansuas Poccusy -

http://www.gov.ru/)

2. IlpodeccuonanbHas 6a3a qaHHbIX «PUHAHCOBO-?KOHOMHYECKHE Moka3arenan Poccuiickoit

Ddeneparuny (Odurinanbuelii caiit MunuctepeTBa punancos PO - https://www.minfin.ru/ru/)

3. IlpodeccuonanbHas 6a3a qanHbIX «O¢unuansHas cratuctukay (OpuunanbHbI callT

denepanbHOIl CITy:KObI FTOCYAapCTBEHHOM cTaTucTUKH - http://www.gks.ru/)



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

5.4. HHpopManMOHHO-CIPABOYHbIE CHCTEMbl, K KOTOPbIM o0ecrne4uBaeTcss JOCTYN

00yJaromuxcs
1. CnpaBouno-npaBoBas cucrema «Koncynbrant [lmroc»
2. CnpaBouno-nipaBoBas cucrema «['APAHT-Makcumym»

5.5. CnenuajbHbIe IOMEIEHHS

VY4eOHble ayIUTOPUH IJIs TPOBEICHUS KommuiexkTsl yueHnueckoi medenu
3aHATHI JICKLIMOHHOT'O TUIIA MynbTUMEAUNHBIN TPOEKTOP
Jlocka

OKpaH

VY4eOHble ayIUTOPUU IJIs TPOBEICHUS KommuiexkTsl yueHnueckoi medenu

MPaKTUYECKUX 3aHATUH (3aHATUN MynbTUMEAUNHBIN TPOEKTOP

CEMHHApPCKOro THUIA) Hocka

OkpaH

KomnbroTepsl ¢ Bbixos10M B ceTh «MHTEepHET» 1 DOC
CIoy

VY4eOHble ayIUTOPUH JJIs TPYNIOBBIX U KommuiexkTsl yueHnueckoi medenu

VHJVBHIYAJIbHBIX KOHCYJIBTALMN My TUMEIUIHBIA TPOEKTOP

Jlocka

OKpaH

Kommnbrorepsl ¢ Bbixos1oM B ceTh «MHTEpHET» 1 DNOC
CIoy

Y4eOHble ayAuTOpUn I TeKyIIero KOHTPoJs |KoMIuiekTsl yueHn4eckoi Mmebenu

Y IIPOMEKYTOUYHOH aTTECTALlUU My TUMEIUIHBIA TPOEKTOP

Jlocka

OKpaH

Kommnbrorepsl ¢ Bbixos1oM B ceTh «MHTEpHET» 1 DNOC
CIoy

[Tomemenus uist camocTosTebHOM paboThl  |KOMIIIEKTHI yueHHYeCKON MeOen

MynbTUMEUITHBINA TPOEKTOP

Jlocka

OKpaH

Komnreroteps! ¢ Bbixo10oM B ceth «MaTepHeT 1 DNOC
CI'oy

[Tomemenus nst XpaHeHUs 1 KomruiekTsl crieninanu3upoBaHHON MeOenu Jist
npOoUITAKTHIECKOTO 00CTYKUBAHUS XpaHeHus: 000pyIOBaHUS
000pyTI0BaHUS

JIy1st mpoBeIeHUS 3aHSTHI JIEKIIMOHHOTO TUTIA UCTIOJIb3YIOTCS IEMOHCTPAIIMOHHOE 000PYyI0BaHNE
U y4eOHO-HAaTJISIIHbIE TOCOOUS B BUJI€ TPE3CHTAIIMOHHBIX MaTePHAIIOB, 00ECTICUMBAIOIINX TEMATHUECKUE
WTIOCTPAIUH.

6. @oH/1 OLIEHOYHBIX CPEACTB MO AUCHUIINHE MaTeMaTHYeCKHii aHATIN3:
6.1. KOHTpo/IbHbIE MEPONPUSITHS 110 TUCIUTIIMHE

dopMa KOHTPOJIS OT™MeTHTH
Bua konTpoJs HYKHOE
3HAKOM
«+»
Texyuit KOHTPOJIb OneHka J0KJIa10B
Y CTHBIN/TTMCEMEHHBIN OTIPOC
TectupoBanue +
IIpakTnueckue 3a1auun -
OneHka KOHTPOJIBHBIX paldoT (1)1 3a04HON
(dopmbl 00yUeHHS) ]
[TpoMeKyTOUHBIN KOHTPOIb  |DK3aMeH +




Ilopsinok nmpoBeneHUsi MepONPHUSTHH TeKyLIero M IPOMEXKYTOYHOr0 KOHTPOJIS
onpenaesiercs MeToaM4yecKMMHU YKa3aHUSIMHU 10 OCHOBHOI NpodeccCoHaIbHOI 00pa3oBaTeJbHOI
NporpamMmMe BbICIIEro 00pa3oBaHMs, YTBep:KIeHHbIMH Y4eHbIM coBeToM PI'AOY BO CI'9Y Nel4
ot 31.03.2021r.

6.2. [lnanupyemble pe3yabTaThl 00yUeHHsI M0 TUCHUILINHE, 00ecTIeYnBAKOIIHE TO0CTHKEHUE
IUVIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHUs1 10 MPporpaMmme
Ob6menpodeccunonanbubie komnerenuuu (OIIK):

OIIK-5 -

CBOCH OpraHru3anun

CIOCOOHOCTBIO aHATM3UPOBATH PE3YJIbTATHl MCCICIOBAaHUN B KOHTEKCTE LIl U 3a/1a4

IInanupyemsie |Ilianmpyemble pe3y/abTaThl 00y4eHHUs 10 AU CHMILIMHE
pe3yabTaThl
00y4eHus 1o
nporpaMme
3HaTL VYMeThb Brapers
(MMETh HABBIKH)
[Toporosbiii OIIKS31: nenu u 3amaun  |OIIKSyl: ananmu3uposars |OIIKSB1: onbiTtom
OpraHU3allK, METOIbI U UHTEPIIPETUPOBATD 0000111eHNs, aHaTIU3a U
aHaJlM3a pe3yabTaToB PE3yNbTaThl UCCIIEIOBAHUS |aIeKBATHOTO BOCIPUSATHUS
HCCIIEIOBaHUM B KOHTEKCTE 1IeJIel U 3a/a4 [pe3ynbTaToB UCCIEIOBAHUS
OpraHHu3aIu IIPU PEIICHUN 3324
poQeCCHOHAIBHON
JIESITEIIbHOCTH
[oBpiuennsii  |OIIKS532: ocHOBHBIE OIIKSy2: npuMeHATh OIIKS5B2: HaBblkamMu
MPOOGJIEMBI U MIPOLIECCHI OCHOBHBIE aJITOPUTMBI JTUATHOCTUPOBAHUS U aHAIM3a
OpraHM3aliM, I0AXO0/IbI K |AMarHOCTUPOBAHUS U po0JsieM opraHu3anuu
UX Kiaccu(uKaum u aHayu3a npoo0siem B
pa3peleHuo OpraHu3alu

IIpogeccuonanbubie komnerenuuu (I1K):
[1K-25 - c1iocOGHOCTHIO MPOBOAUTE aHAJIU3 PHIHOYHBIX U CHELU(UIECKUX PUCKOB, CBSI3aHHBIX C
JeSTeTLHOCTBIO TI0 peanu3aui GyHKIIUN YIIPaBICHUs IIEPCOHATIOM, UCIIOIB30BATh €r0 PE3YIbTaThl JIs
IPUHSTHS YIIPABIECHUYECKUX PEILICHUI

IInanupyemsie |Ilianmpyemble pe3yabTaThl 00y4eHHUSs 110 AUCHMILIMHE
pe3yJIbTaThl
00y4eHus 1o
nporpamme
3HaTh YMeTh Braners
(MMeTh HABBIKN)
IToporossiii I1K2531: ocHoBHble Buasl |I[IK25yl: onpenensts ITK2581: TexHonorusmu
PHUCKOB Ipy 0OOCHOBAHUU |[I€PEUEHb PUCKOB U UX aHaJIM3a PHIHOYHBIX U
YIPABIEHYECKUX BJIMSIHHME HA MPOIIECC; crenupuIecKuX pUCKOB
peleHnid, GQyHKIUN (¢hopMHpOBaTh PEUTUHT
YIIPaBJIEHMS IEPCOHATIOM B|IIPOLIECCOB 10 CTENIEHU UX
OpraHu3alnu PUCKOBAaHHOCTHU
[Tosbimennsiit  |[1K2532: metoast ananuza ([IK25y2: ucnonb3oBaTh IIK2582: MeTOmaMu aHann3a

PBIHOYHBIX U
crnieun(hUIecKUX pUCKOB,
CBSI3aHHBIX C
JEATENBHOCTBIO 110
peanuzanuu GyHKINUN
YIIPaBJIEHMSI IEPCOHAIIOM;
COBpPEMEHHBIE METO/IbI
OLIEHKH PUCKOB B TEOPHUH
yIpaBJIeHUs

pe3ybTaThl aHATI3a
PBIHOYHBIX U
crienupuIecKux pucKoB
JUTSL IPUHSITHUS
YIIPaBICHYECKUX PEIICHUMN

IIPOLIECCOB C BBICOKMM
YPOBHEM PUCKOBAHHOCTH ISt
MPUHATHA YIIPABICHYCCKUX
peLeHnit

6.3. IlTacopT OLIEHOYHBIX MATEPHAJIOB




Ne
n/n

HaunmMmeHoBaHHe TEMBbI
(pa3aena) TUCHUILINHBI

KonTpoaupyembie
IUVIAHUPYeMble
pe3yJbTaThl 00y4YeHust
B COOTHOIIIEHUM C
pe3yJbTaTaMu
00yueHus no
nporpamme

Bua koHTpOJIsA/MCTI0/Ib3yeMble OLIEeHOYHbIEe

cpencTBa

Texymmii

IIpomeskyTOUHBIH

Beenenue B
MaTeMaTHUYECKUI aHaAJIN3.
Teopus npenenon

OIIK531, OTTK532,
OIIK5y1, OTIK5y2,
OIIK581, OTIK582,
K2531, TIK2532,
MK25y1, TIK25y2,
MK2581, TIK2582

TectupoBanue

DK3aMeH

HuddepenunansHoe
VCYHCIICHUE

OIIK531, OTIK532,
OIIK5y1, OTIK5y2,
OIIK581, OTIK582,
K2531, TIK2532,
MK25y1, TIK25y2,
MK2581, TIK2582

TectupoBanue

DK3aMeH

HHTerpaibHOE NCYUCIIEHUE

OIIK531, OTIK532,
OIIK5y1, OIIK5y2,
OIIK 581, OTIK582,
K251, TIK2532,
MK25y1, TIK25y2,
MK2581, TIK2582

TectupoBanue

DK3aMeH

DyHKIIMU MHOTUX
MEPEMEHHBIX

OI1K531, OITK532,
OIIK5y1, OTIKSy2,
OIIK581, OTIK582,
TIK2531, TIK2532,
TIK25y1, [TK25y2,

TIK2581, TTK2582

TectupoBanue

DK3aMeH

6.4.0neH0YHbIe MaTepHAJIbI VI TEKYLIEero KOHTPOJIst

33}]2\Hl/lﬂ AJIsl TECTUPOBAHHUA 110 JUCHUIIJIMHE 1JISI OLCHKH Cq)OpMI/lpOBaHHOCTI/I KOMHeTeHHI/Iﬁ
BaI[aHI/ISI AJId TCCTUPOBAHUA 11O JUCHUTIIIIMHE IJI9 OLICHKHU C(i)OpMHpOBaHHOCTI/I KOMHGTGHIII/Iﬁ

Pasmernienst B OMOC CI'DY, https://Ims2.sseu.ru/course/index.php?categoryid=514

Ecian pynkuuo f(x) MOKHO NPeICTABUTH KaK CYMMY YMCJIA A U 0€CKOHEYHO
MaJIOH NIPA X — X, (PYHKUHH, TO:

- f()=A

-Uucno A ectb npenen dyHkuun f(x) mpu x — X,

-Oyukius f(x) ABiIsieTCs OECKOHEYHO MAJION TIPU X —> X,

- f(X) He uMeeT mpeaena npu x — X,




Ecau B HEKOTOPOI OKPECTHOCTH TOYKH X, (PYHKHHUA f(X) 3aKII0YEHA MEXKIY
ABYMS QyHKUMAMH ¢(X) M w(X), IMCIOIIMMHU OAUHAKOBBIN npeaea 4 npu x — X,,
TO PpyHKUHUA f(X):

-Nmeer 3nauenne f(x,)=A
-He umeer npenena npu x — X,
-CTpeMHUTCS K HYJIO TIPU X —> X,

-meer npenen npu x — X, , paBHBIN 4

IMyctb a(x), f(X)- OeckoHeYHO MaJible MpU x —>a | lim s 83
X—=a o

=1. Torma a(x):

-PaBna 3 (x)

-OxBuBaneHTHa S(X)

-beckoneuHo Masast 6oJiee BEICOKOTO MOpsiaKa, ueM [(X)
-BeckoHeuHo Masast 6ojiee HU3KOTO mopsaka, ueM f(X)

Ykaxure HeBepHOe YTBEPKIEHUE:

. SinXx
- lim——=1

x—0 X

. COSX
- lim—=1

x—0 X

- lim tg_X:
Xx—0 X
. arctgx
- lim 9 -

x—0 X

1

3HaveHnue npegesa lim tgx paBHO:

X—>—+0
2

-HE CYIIECTBYET
3n
. 2
3HaveHne mpeaesa !lm (1—Hj paBHO:

-6



8

N w wl N

Ccos5x
2X

3HaueHMe npeaesa Iim0 paBHoO:
X—

24X

X

. 2X
3HaveHne nmpegesa Ilm0 paBHO:
X—>

5x% +1

3HauyeHue npegesa lm —————— paBHO:

o %% —2X+3

sin 3x
2X

3HaueHUe npeaesa Iim0 paBHO:
X—

Nlw WwIN

oo



cosS5x—cosTx
2

lim
Beruucaure *° x

-12

X2 +2x% +x+3

3HauyeHue npeaesaa 1@00 1 pPaBHO:
-1
-0
- 00

. X
- lim —
AX—0 y

Ecian ¢pynkuus g1uddepeHuupyema B HEKOTOPOil TOUKE, TO OHA B ITOM TOYKE:
-MmeeT pa3pbIB IEPBOTO poaa

-HenpepriBHa

-IIpunuMaer 3Hauenue, pasHoe 0

-Mmeet pa3pblB BTOPOro poaa

HenpepbIBHOCTH QYHKIMHU ABJIAETCH:

-HeoOxonumMeim ycnoBueM quddepeHunpyeMocty GyHKIUH

-JloctaTounbiM ycnoBueM auddepeHmpyeMocTy GyHKIINHA

-Heo0xomMMbIM U TOCTaTOYHBIM yclIOBUEM TUDPEepeHITMPYEeMOCTH (PYHKITUN
-Kpurepuem nuddepenumrpyemoctst pyHKIUU

Ecim y=f(u) u u=¢(x) auppepenuupyembie GPyHKIMUA OT CBOUX apPIYMEHTOB, TO
NPOU3BOAHAA CJOKHOU PYyHKUMU Y= f(p(X)) paBHA:



-y = f(e'(X)

-y = (p(X)

-y = Fe(x)e'(x)
-y =T ()e'(x)

IpousBoanas pynkuuu y=logax:

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

X
Mexay aByms HyassmMu a1 depenumpyemoni pyHKUMU BCeraa Haaercs:
-Touxka pa3priBa

-XoTs Obl OJTUH HOJIb TPOU3BOTHON

-XoTs OBl OMH HOJIb BTOPOM MPOU3BOTHON

-Touka nepecedenus rpaduka c ocbto OX

JAuddepenunan pyHKuUMM paBeH:

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

Kakue 3Haku uMel0T npupamenyre pyHKIMU U IPUPALLEHHEe apTyMEeHTa YObIBaolIeH
pyHKuMu:

-1IpoTHBONOJIOKHBIE 3HAKU
-OIMHAKOBBIE 3HAKU

-OHH paBHBI HYJIIO

-OHM coBmaarOT

Mpoussoanas pynkuun f(x)=x’+/x paBHa:

- f/(x) = 2x —/x



1

-f(x):2x—m
- F/(X) = 2x + VX
1

-f! — -
(x) 2x+2\/;

Yemy paBHA IPOU3BOAHASA (PYHKIUU B TOUKE:
-YTIily HaKJIOHA KacaTesIbHOM, MPOBEIeHHON K rpaduKy GyHKINY B JAHHON TOUYKE

-Tanrency yriia HakJIOHa KacaTelIbHOM, POBEICHHOH K TpaduKy (GyHKITUN B JaHHOU
TOYKE

-Kocunycy yria HakjgoHa KacaTeIbHOU, TPOBEICHHON K rpa@uKy GYyHKIUU B JAHHOM
TOYKE

-CuHycCy yrila HaKJIOHa KacaTeJIbHOU, MPOBEACHHOM K rpaduKy QYHKIIMHU B TaHHOW TOUYKE

Onpenennre yroj HAKJI0OHA K MOJIOKUTEIbHOMY HanpaBjenuio ocu OX kacarejbHOM
K KpPHUBOJi Y = 2X° B TOUKe ee ¢ abcuuccoii, pasHoii 1/4:

-45°

-135°

-60°

-90°

Onpeneanre noseaenue GyHKun y = 2X°> + X — 1 B OKPeCTHOCTH TOUKH X = —3:
-Oynkuus yobBaeT

-OyHKIMA BO3paCTaET

-OyHKIUSA HE YOBIBAET U HE BO3pACTaeT
-OyHKIKS paBHA HYJIIO
HeonpeneneHHblii HHTErpaJ 310:
-Hucno

-COBOKYIHOCTb YHCEI

-QyHKIMSA

-CeMelicTBO (hyHKIIMIA

b
Ecau BpinoJiHsieTcs 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 onipee/ieHHOM MHTeErpaJjie j f (X)dX BBIMOJHHMTH MOACTAHOBKY X =¢(t), rae
a

o(a)=a; ¢(f)=>b, TO HHTErpaj NpuMeT BUJ:

b

- j f (t)dt

a

B

- [ T ()t

a

B

-[ H(p() - @'t

a

b

-[ (o) p(t)dt

a

Ykaxkure BEPHO€ PaBCHCTBO:
- j (f (X) +@(x))dx = j f(x)-dx— j P(X)dx

- [(£()=0(x)-dx = [ £ (x)-dx~ [ o(x)-dx

] f(X)dX:jf(x)-dx
o(x) " [o(x)-dx

- [(F (- p00)-dx = [ £(x)-dx+ [ p(x) - dx

Yemy paBHA NPOU3BOHAS OT HEOIPeIeJeHHOI0 HHTEerpaJa:
-IIpou3BoIHO# OT MOABIHTErPATILHON HYHKIIUN
-IlonpiHTErpanbHOM PyHKIMU

-IloapiHTErpaTbHOMY BBIPAKEHHIO

-Juddepennmany byHkimm
dx

va? — x?

HNuTerpan I paBeH:
_arcsin x+c¢

. X
arcsin —+¢
a



1 . X
—arcsin—+c¢

-a a

1 . X
—arcsin—+¢
-2a a

IycTh ¢pynkuus y = f(X) HenmpepbsIBHA Ha IPOMeEKYTKe [8; 00), TOr/AA:

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

Tf(x)dx:m(f(b)— f(a))

-a
0

j f (x)dx = lim f(x) — f (a)

_a X—>0

Ilycts ¢pynknusa y = f(X) HempepbiBHa B MHTepBase [a; D), Torna HecoOCTBeHHbIN

b
HHTerpaJj _[ f(x)dx paBeH:
b-¢
j f (x)dx

b-¢
lim j f (x)dx

b+e
lim j f (x)dx

IXimb f(x)-f(a)

Hurerpan [sin3xdx pasen:

_3cos3x+C

_—3c0s3x+C

1c053x+C

—Ecos3x+C
3



Hurerpan J.cos(i + z]dx paBeH:
2 3
-2cosx+3x+C
-Zsin(§+z +C
2 3
-lsin§+£x+c
2 2 3

Leod X7
2 2 3

(1-2x

HNurerpan jZ Jdx paBeH:

2(1—2X)
In 2

+C

- 202924 C
_ olt-2%)
2 +C
2In2

X
-3tg-+C
g3

I'pa¢uxom pyHKuMH ABYX MEepEeMEHHBIX B 001IeM cJIy4yae siBJIsSIeTCH:
-KpuBas Ha miockoctu OXy

-Kpusas na mnockoctu Oyz

-KpuBas na mockoctu OXz

-HekoTopast moBEpXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE

JluHuei ypoBHsi pyHKIUHU ABYX nepemMeHHbIX Z=f(X,y) siBasieTcsi:



-JIunus Ha mmockoctu Oxy B KaXI0M TOUKE KOTOPOH  (DYHKIMS IPUHUMAET OJJUHAKOBBIE
3HA4YECHUS

-JIunus Ha mnockoctu OyZ B KaXAOW TOYKE KOTOPOH  (PyHKUMSA MPUHUMAET OJIMHAKOBBIC
3HA4YECHUS

-JInHus Ha mockocTH OXZ B KaKJI0M TOYKE KOTOPOM  (PYHKIIMS IPUHUMAET OJJUHAKOBbIE
3HA4YECHUS

-I'eomeTpruyeckoe MECTO TOUEK IPOCTPAHCTBA, 3a0aBaEMbIX KOOpAUHATaMHU: (X;Y; f (X, Y))

DyHKUMA HECKOJbKHUX NepeMeHHbIX T depeHurpyemMa B TOUKeE, eCJIu:
-CylecTBYIOT YaCTHBIE MPOU3BOJIHBIE TaHHON (DYHKIIMU B 3TON TOUKE
-CymecTByeT X0Ts Obl OJTHA U3 YACTHBIX IPOU3BOIHBIX TaHHON ()YHKIIUU B TAHHOW TOUYKE

-HacTHble MPOU3BOAHBIE JAHHON (PYHKIMHU CYIIECTBYIOT B HEKOTOPOIl OKPECTHOCTH
JAHHOW TOYKH U HETIPEPBIBHBI B CAMOU TOYKE

-XoTs OBl OJHA N3 YaCTHBIX IIPONU3BOJHBIX CYIICCTBYCT B HGKOTOpOﬁ OKpPCCTHOCTH
I[ElHHOfI TOYKH U HCIIPCPBIBHA B caMoOU TOYKe

Jana ¢pyHKIus HeCKOJIbKHUX nepeMeHHbIX. [Ipenes (ec/in oH cymecTByeT U KOHEYEH)
OTHOLLICHUS] YACTHOI'0 NPUPALLEHU AAHHON PYHKIUU 10 HEKOTOPOH NepeMEeHHOH K
NMPUPALICHUIO ITOM NEPEeMEHHOM NPU CTPEMJICHUHU MOCJIEAHEr0 K HYJII0 HA3bIBACTCS:

-HacTHoi Mpon3BOHOM TaHHOHW (YHKIIUU MO COOTBETCTBYIOIIEH NEPEeMEHHOM
-ITonabiM U depeHnranioMm TaHHOU QYHKIIUN

-I'paguentomM nanHou QpyHKIIUM

-IlomubIM npuparieHuemM JaHHON QYHKIHH

Toanbiii quddepeHunal pyHKIUH ABYX nepeMeHHbIX Z=f(X,y) BbIYHCIIsIETCS N0
dbopmye:

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

IpousBoaHasi Mo HanpaBJeHUI0 PYHKIMHU ABYX nepeMeHHbIX Z=f(X,y) BbIunCAsIeTCS
no gopmy.ie:

07 o0z 0z
-—=—CO0Sa+—CO0Sx

ol ox OX

0z , ,
-—=7'4+z

o %7



0z oz 0z

-—=—C0Sa+—CO0s f
o ox OX

-Q=@COSaiQCOSﬁ
ol ox OX

Haiigure noaubiii AudgepeHunan GyHKuuu z=sinxy +x°y 2:
_dz = cosxydy + 2xp%dy

_dz = cosxydx + 4xydy

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

_dz = —xcosxy + 2xy°

Ykaxure HaudoJIb1Iee BO3MOKHOE KOJMYECTBO YACTHBIX POU3BOJAHBIX BTOPOI0
nopsigka pyHKIUM TpeX nmepeMeHHbIX:

-12

Jlunuu ypoBHsi pyHKIHH X +y° -z =0 NPeACTABJISAIOT COOOIi:

-CemeiicTBO mapabon

-CemMelicTBO TUMNEpOOII

-KoHieHTpuieckue oKpyKHOCTH, paJlyC KOTOPBIX YBEIUUHUBACTCS C POCTOM Z

-KoHueHTprueckne OKpy>KHOCTH, paInyC KOTOPBIX YMEHBIIAETCS C POCTOM Z

o z=xe’ + ye'.
HajiguTe yacTHbIe NPOU3BOAHbIE GYHKIHUH ABYX NepPeMeHHbIX :

a—zze" +€x;%=€"y+e“
i £y

d d

%o +}’€x;—z=x€"+e*
_dx g
B—Z:xey+e“;a—zzey+yex
i oy

& Z
—Z:xe”+ye“;—z—x€"” +e”



I'paguent pynkumu z=2x-y B TouKe (1;1) u B Touke (0;0):

-OTO OJUH U TOT XK€ BEKTOP
-OTO0 pa3HbIE BEKTOPHI
-He cymectByer

-PaBeH Hymro

. X
Hanpasienue Hauckopeniero Bo3pactanus PyHKuMu z=2Xxy+— B TO4YKe (2;1)
y

3a4a€TCA BEKTOPOM:
-t(4;2)
-t (3;2)
-t (1;2)
-c(4;1)

6.5. OneHo4HbIe MaTepHuaJbl 1Jisd l'lpOMe)KyTO‘lHOi/i aTTeCTallun

Donp BOIIPOCOB JIJIAA IIPOBCACHUA NPOMEKYTOYHOI'O KOHTPOJIA B q)opMe IK3aMCHa

Pa3nes qucnuniunsl |Bonpocsl

Beenenue B 1.
MaTeMaTHYCCKUU
a"anus. Teopus
MPEIEIOB

©COoNR LN

[Ipenen nocnenoBaTesbHOCTU U npenen GyHKIMU. [ eomeTpuueckas
MHTEpPIpPETAIHS.

beckoneuHo maible U OeckoHeYHO OosblMe pyHKIMU. X cBOMCTBA.
CpaBHeHHE 0€CKOHEYHO MaJlbIX (DYHKIUH.

OCHOBHBIE TEOPEMBI O MpeJIeiax.

[Tpu3Haku cyniecTBOBaHMS Mpe/ea.

beckoneunsle npenesnsl. OTHOCTOPOHHUE MTPEIEIbI.

3ameuaTenbHbIe MPEEIbl.

HenpepsiBHOCTh QyHKITMN. CBONCTBA HENPEPHIBHBIX (DYHKITHIA.
Touku paspbiBa QyHKIUH.

HuddepenunanbHoe
WCUHNCIICHUE

el
[N =)

el e e o
abhwiN

16.
17.
18.
19.

20.

. IIponsBogHas. Ee reoMeTpu4eCKU CMBICII.

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

. JlJorapudpmuueckoe nudepeHupoBanme.

. Muddepennnan pynkuuu. CroiictBa nuddepenuuana.

. CBs3p quddepennnana u npous3BoHoN. Beruncinenue

muddepennmana.

I'eomerpuueckuii cmpicn auddepennuana.

IIpouzBoanbie BeIcHIMX MOpsakoB. [Ipasuio Jlonurass.
BospacTanue u yObIBaHUE (QYHKIIHH.

OkerpemyM yHkIH. Heo6X0ouMBbIi 1 TOCTATOUYHBIN MPU3HAKH
IKCTpEMyMa.

BbInmykia0cTh ¥ BOrHYTOCTh rpaduka GyHkimu. Touku neperuoa.

WuTerpanbHoe 21.

UCUHCIICHUE 22.
23.

24,
25.
26.

[lepBoobOpasHas 1 HeonpeaeIeHHbIH HHTETpall.

CBoiicTBa HEONpeEIEIEHHOTO UHTErpasa.

HezaBrucumocTs Bua HEONpeeIEHHOTr0 MHTErpaja oT BhiOopa
apryMeHra.

Merto/1 3aMeHbI TIEPEMEHHOMN B HEONIPEIETIEHHOM HHTErpaie.
MeTto1 HHTETPUPOBAHUS 110 YACTSAM B HEONPEAECIICHHOM UHTErpaJle.
OnpeneneHHblii HHTErpall.




27. 'eoMeTpUYECKUN CMBICI ONIPEAICIIEHHOT0 HHTErpaa.

28. CBolicTBa ONpEIEICHHOT0 HHTETpaja.

29. BerunciieHne onpeiesieHHOro HHTerpaa.

30. MHTerprpoBaHme 1Mo 4acTsM U METOJ 3aMEHBI IEPEMEHHO B
OIIpeIeIICHHOM UHTETpaJie.

31. 'eomeTpruecKue MPUIIOKEHHUS ONPEACICHHOTO HHTETpaa.

32. HecobctBennbie nHTEerpansl | poxaa.

33. Heco6ctBennnie naTErpaisl 11 pona.

DYHKIIUM MHOTUX
MePEMEHHBIX

34. OyHKIIMY MHOTHX MepeMEHHBIX. HenmpepbIBHOCTD.

35. Yacrnsle npousBoansie. [loausii nuddepenuar.

36. [IpousBoaHast (YHKIIMH 110 HAIIPABJICHUIO.

37. I'panueHT.

38. YacTHble MPOU3BOIHBIC BBICIIUX MOPSIKOB.

39. DkcTpemMyMbl PYHKIIMHA HECKOJIBKUX MTEPEMECHHBIX.

40. TTocTpoeHune SMIUPUIECKUX POPMYII METOAOM HAUMEHBIINX
KBaJ[PATOB.

6.6. kaapl 1 KPUTEPUH OLIEHUBAHMSA 1O (POPMAM TEKYIIEro KOHTPOJIS U MPOMeKYTOYHOMH

aTTeCTAlMH
Ikajga ¥ KpUTEPUU OLEeHUBAHUS
Ouenka Kputepuu oneHuBaHus J1Jisi MEPONPUATHII KOHTPOJISI ¢ IPUMEHEHHEM

4-X 0aJJILHON CHCTEMBI

IO OIIK531, OIIK532, OIIKSy1, OIIKSy2, OIIKSB1, OIIKSB2, [1K2531,
[T1K2532, [TK25y1, [TK25y2, TTK2581, [TK2582
OIIK531, OIIK532, OIIKSy1, OIIKSe1, ITK2531, [1K2532, [IK25y1,

«XOPOII0»

I1K2581

«YAOBJIECTBOPUTEJILHO)

OIIK531, OIIKSyl, OIIKSB1, 11IK2531, IIK25y1, I11K2581

«HEYTOBJICETBOPUTEJIbLHO)

Pesynbrarel 00ydeHus He c(hOpMHUPOBAHBI HA IOPOTOBOM YPOBHE




