[loKyMeHT noanMcaH NQOETOM 31EKTPOHHOM NOANUCHIO o =
MGbopMauys 0 BnaﬂemnncTechBo HayKH U Bbiciero oopaszosafus Poccuiickoii @enepanuu

®MO: Aumapura CeéReACPAIEHOE rocyAapcTBeHHOe 01012keTHOe QOpa3oBaTe/ibHOE YUpexKaAeHue
Lomxwocrs: Pektop OTBOY BO «Camapckwid rocynapcTeenHblil WM 6B jpas6Bapmns

Hara noanucans: 01.02.202% (&biah o cxemi rocyrapeTBeHHBIN 3KOHOMUYECKHil YHHBEPCHTET
YHUKanbHbIA NPOrpaMMHbIN KioY:

59650034d6e3abbaac49b7bd0f8e79feal433ff3e82f1fc7e9279a031181baba

WHCTHTYT S5KOHOMMKH TPEINPUSTHI

Kadenpa Bricineit marematuku u SMM
YTBEPXJIEHO
V4deHbIM cOBETOM YHHMBEpPCHTETA
(mpotokon Ne 10 ot 29 anpens 2020 . )
PABOYAS ITPOTPAMMA
HaumeHoBaHHe M CHUILUIHHBI b1.b.11 Maremarnueckuit ananus

OcnoBHas npodeccuonanbuas  Hanpasnenune 38.03.01 Dxonomuka rnporpamma

obpa3oBaTeJbHas MPOrpamMma "DKOHOMUKA M yIIpaBJIeHUE HA IPETPUATHH
(oprannzanun)"
Metoaugeckuii otnen YMVY PaccMoTpeHo K yTBEpKIEHUIO
«LZ » V o A 2W ’r., Ha 3aceanun kadeaps! Boicieit MaTeMaTHKK U
T ritiets | ST OMM
i S (mporokon Ne 7 ot 24.03.2020r.)
Hay4gnas 6ubmotexka CI' DY 3aB. kadenpoii vV /C.A. Maxapos/
« 20 . .x

KBanmudukamus (cTernensb) BEITYCKHUKA OakaiaBp

Camapa 2020



Coaep:xanue (pabovasi nporpamMmma)

Mecro aucuuruinasl B cTpykrype OI1

[Tnanupyemsle pe3yabTaThl 00yueHMs 110 JUCHMUIUIMHE, 00eCIeYnBaroLIie JOCTHKEHUE
IUIAHUPYEMBIX PE3YJIbTAaTOB 00YUEHMS 110 IIPOrpamMme

O0BeM U BUIBI YIeOHOU pabOThI
Coneprxkanue TUCIUILTAHBI
MarepuaabHO-TEXHHUYECKOE M YIeOHO-METOINYECKOe 00eCieueHUe TUCIIUTUTHHBI

q)OH[[ OLCHOYHBIX CPCACTB IO AUCHUIIIINHE

Crp.



Lenbio U3y4eHUs: TUCIMILIMHBI SBJISIETCS (YOPMUPOBAHHE PE3yIbTAaTOB 00yUEHUs, 00ECTIEYMBAIOIIUX
JOCTHKEHHE IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS 00pa30BaTeIbHOMN MPOrpaMMBbl.

1. MecTto nucuuminnabl B cTpykrype OIl

JuctuniauHa MartemMaTU4ecKui aHaiu3 BXOIUT B 0a3oByr yacTh Osioka bl1.JucrurniavHsn

(Moynn)

[IpeamiecTByromue  AUCIHUIUIMHBI IO  CBA3sAM  KoMIleTeHuwmid:  JluHeilHas — anreOpa,
MukposkoHOMUKa, DKoorus, TeXHOTOrn4ecKre OCHOBBI MPOU3BOICTBA

[Tocnenyromuye JIUCHUIIMHBI TIO CBS3SIM  KOMIIETEHIMN: MeETOapl  MOJEIMpPOBAaHHUS U

MIPOTHO3UPOBAaHMS B JKOHOMHUKE, Teopusi BEpOSTHOCTEW M MareMaTU4yecKas CTaTUCTHKA, MeToasl
ONTUMAIBHBIX pemieHnud, OkoHomuka npeanpusatuii (AIIK, III1), MHHOBanmmoHHAs AeATEIHHOCTH
npennpustuil (AIIK, I1IT), Oxonomuueckuii ananus

2. Ilnanupyemble pe3y/bTaTbhl 00y4YeHUs] MO JAUCHUIIMHE, O0ecleYNBAKIIUE JTOCTUKEHHUE
IUIAHMPYEMbIX pe3yJIbTATOB 00yUYeHHs 10 MporpaMmme

I/I3yquHe JUCIUIIIIMHLI MaTeMaTUYeCKUM aHaJlu3 B O6paSOBaTeHBHOﬁ [IporpamMme HallpaBJICHO Ha

(hopMUpOBaHHE Y O0YIAOIIMXCS CICTYIOIINX KOMITCTCHIINN:
Oomenpodgeccuonanbubie komnerenuuu (OIIK):
OIIK-2 - ciocoOHOCTBIO OCYIIECTBISATH COOP, aHAIHM3 B 00PA0OTKY TaHHBIX, HEOOXOAMMBIX JUTSl PEIICHHUS

HpO(beCCI/IOHaHBHLIX 3aJa4

[Tnaaupyembie I[nanupyemMble pe3ybTaThl 00y4eHHS MO AUCHHUILIMHE
pe3yIbTaThI

o0y4eHus 110

IIporpaMme

OIIK-2 Bianers

3HaTh

Ymern

(MMEeTh HaBbIKH)

OIIK231: ocHOBHBIE
METO/Ibl COOpa, aHAIHM3a U
00paboOTKH JaHHBIX,

OIIK2yl: onpenensth
LIEHHOCTh cOOpa, aHAIM3a U
00paboTKH cOOpaHHOM

OIIK2gB1: HaBbikamu cOopa,
aHanmu3a 1 00paboTKU
JAHHBIX, HEOOXOTUMBIX /IS

pereHus
npodecCHOHaNBHBIX 3a7a4

MOJIYYEHHYIO HHPOpMAIIIO
JUISL peLIeHus
npodeccnoHanbHbIX 3a7a4

HEOOXOIUMBIX JIJIsI (uHaHCOBO- peuieHus

peleHus 9KOHOMMUYECKOMN npodecCHOHATBHBIX 3a1a4
npodecCHOHANBHBIX 3aj1a4 |[MHGOpMauu

OIIK232: Bo3moxkHoctn  |OIIK2y2: OIIK2B2: npuemamu
00paboTKku coOpaHHOI CUCTEMAaTU3UPOBaTh U pelieHus

uHpOpMaLUK 171 MHTEPIPETUPOBATH npodeccCHOHANBHBIX 3a]1a4

Ha OCHOBE Pe3yJIbTaTOB,
NOJTYYEHHBIX B PE3YJIbTaTe
aHanu3a u 00pabOTKH
coOpaHHOW HHpOPMALIUU

3. O0beM u BHABI y4eOHOIi padoThI

VY4eOHbIM MJIaHOM MPEeIyCMaTpUBAIOTCA CAEAYIONINE BUAbI Y4eOHOM pabOThI 110 NUCHUIUIIMHE:

Ounas ¢opma o0yueHust

. Bcero gac/ 3.e.

Buasbi yueOHoli padoThl Cont 2
KonraktHas paboTa, B TOM YuCIIE: 74.4/2.07
3aHATHA NEKIIUOHHOIO TUIIA 36/1
3aHATHS CEMUHAPCKOTO TUTIA 36/1
WNunuBuayanpHas kontaktHas pabota (MKP) 0.4/0.01
I'pynnoBas koHTakTHas padbota (I'KP) 2/0.06
CamocrositenpHast paboTa, B TOM YHUCIIE: 51.6/1.43
IIpoMexyTouHas aTTecTanus 18/0.5
By npomeXyTo4HOM aTTeCTalluu:




DK3aMeH OK3
Oo6mmas TpynoeMKoCcTh (00beM 4acTu 00pa3oBaTeNbHOM

nporpamMmsl): Hacer 144
3aueTHbIE MUHUIIEI 4

3aounasi popma oOyueHnust

Buanbi yueOHoii padoThl

Bcero uac/ 3.e.

Cem 2
KonraktHas paboTa, B TOM 4ucIe: 14.4/0.4
3aHsTHs TIEKIMOHHOTO THIA 4/0.11
3aHATHS CEMUHAPCKOTO THUTIA 8/0.22
WupuBuayanbHas koHTtaktHas padbota (MKP) 0.4/0.01
I'pynmoBas kontakTHas padota (I'KP) 2/0.06
CamocrosiTenpHas paboTa, B TOM YHCIIE: 122.6/3.41
ITpomesxyTouHas arTectanus 7/0.19
Bua npomexxyTouHOM aTTecTalyu:
DK3aMeH OK3
OO6mmas TpymoeMKoCcTh (00beM YacT 00pa3oBaTeIIbLHON
nporpamMmsl): Yacer 144
3ayeTHbIe €MUHHUIIELI 4

4. Conepsxkanue QU CHUNTHHBI

4.1. Pazoenvl, memubl OuCUUNTUHBL U 6UObL 3AHAMUIL:
Temaruueckuil TUTaH TUCIIUIUTMHBI MaTeMaTHYeCKH aHAIH3 MPEACTABIICH B TaOIHIIC.

Pa3nenbl, TeMbl JMCUMILIMHBI M BUJAbI 3aHATHI
Ounasi gopma 00yueHus1

KonraktHasi pa6ora = Iliianupyembie
3anaTus z pe3yJIbTaThl 00y4eHHs
HanMeHOBANME TeMbI = CEMHUHAPCKOI0) § g B COOTHOIIIEHHH €
Ne /m = THNA & | &[5 S pe3yJbTaTamMu
(paspena) IMCHHMIIMHBI Z < | 2|8 =
> E . E = ~ g = 00yuyeHus1 no
= s EE = o0pa3oBaTeIbHOI
= 8 S nporpamme
BBenenue B MaTeMaTHYECKHUM OINK231, OTIK232,
L aHanu3. Teopus nmpenenos 8 8 12 |OlK2yl, OTIK2y2,
' OI1K2B1, OITK282
Juddepenumanbaoe OI1K231, OIIK232,
2. |ucumcnenme 8 8 12 |OIIK2yl, OIIK2y2,
OI1K2B1, OIIK282
NHTerpanbHOE HCUKCIIECHUE OI1K231, OIIK232,
3. 12 12 15.6 [OIIK2y1, OIIK2y2,
OI1K2B1, OITIK282
DyHKIIMM MHOTUX OI1K231, OIIK232,
4.  |mepeMeHHbIX 8 8 12 |OIIK2yl, OIIK2y2,
OI1K2B1, OIIK282
KoHTpounb 18
Hroro 36 | 36 | 04 | 2 [516
3aounas popma
KonrakTHas pabora g = Ilnanupyemble
Ne HaunmeHnoBaHMe TeMbI = 3auaTus A A § % pe3yabTarhl
/1 (pa3mesia) AUCHMIIHHBI % = |cCeMHHAPCKOTro é E § 5 00yuyeHus B
= THIA O & | coorHomeHunu ¢




IMpaxkTny.
3aHATHUSA

pe3yJbTaTaMu
o0yueHus mo

o0pa3oBaTe/IbHOM
nporpamMmme

BBenenue B MaTeMaTHYECKUNA
aHanus. Teopus npeaeson

OITK231, OITK232,
OITK2y1, OTIK2y2,
OITK251, OITK282

30

Hudbdepennmanbaoe
WCYHCIICHUE

OITK231, OTIK232,
OIIK2y1, OTIK2y2,
OINK281, OTTK282

30

HHTerpaibHOE UCYUCIIECHUE

OIIK231, OIIK232,
OIIK2y1, OTIK2y2,
OINK281, OTTK282

32,6

@YHKIIMY MHOTHX ITEPEMEHHBIX

OI1K231, OIIK232,
OIIK2yl1, OIIK2y2,
OIIK2g81, OIIK2B2

30

KonTtpouns

7

Hroro

4|

oo

| 04 | 2 [1226

4.2 Cooepicanue pazoenos u mem
4.2.1 KonTakTHasi padora
TemaTuKa 3aHATHI TeKIIMOHHOTO THUNA

Neni/n

HanmeHoBaHHe TeMbI

(pa3aeJa)
AUCHHUILINHBI

Buna 3ansarus
JEeKIMUOHHOI0 THIIA*

TemaTHnka 3aHATHSA JEKIHOHHOI0 THUIIA

Beenenue B
MaTeMaTHUCCKUM
ananus. Teopus
MpEEIoB

JICKIOUA

[Tonsatue MHOXecTBa. Onepannu Haj
MHOkecTBaMu. CTaHAapTHBIE YHCIIOBBIE
MHO’KECTBA. BBINyKible MHOKECTBA.
[ToHsITHE OKPECTHOCTH TOUKH.
@DyHKIMOHANbHAS 3aBUCUMOCTh. CBOMCTBA
¢bysakuil. 'paduxy 0OCHOBHBIX
asieMeHTapHbIX QyHKIMH. OyHKIMM cripoca
U IPEJJIOKEHHUSL.

JCKIHUA

[TocnenoBarenbHOCTS. [Ipeaen
IIOCJIEI0BATEILHOCTH U €r0 CBOMCTBA.
[Ipenen ¢yukuun. beckoneunsie u
OJIHOCTOPOHHUE Ipeaeibl. beckoHeuHo
MaJible ¥ OeCKOHEYHO Ooublne QyHKIMH, UX
cBoiicTBa. (CBOWCTBA MPEJEIOB.

JICKI U

[Ipu3Haku cylecTBOBaHUs MIpeeCIa.
[IepBblil 1 BTOpOM 3aMedaTeIbHbIE PEIEIB.
Brruncnenue npenenoB GyHKIIHA, CIOCOOBI
PACKpBITHSI HEONIPEIETEHHOCTEM.




JIEKIIAS

HenpepsiBHOCTS (DYHKITNH B TOUKE U HA
otpeske. CBOMCTBA HEMPEPHIBHBIX (DYHKITHIA.
Touku pa3pbiBa, NX KIACCHUPUKAIIUS.

HuddepenunansHoe
WCYHUCIICHUE

JCKIHUA

[IpousBoanas pyHKuMHU, ee
reomerpuyeckuit cMbici. [IpaBuiia
BBIYHCIIEHUS IPOU3BOAHBIX. OCHOBHbIE
TeopeMbl U dHepeHIIHaTbHOTO HCUNCICHUS:
teopemsl Pepma, Posns, Jlarpanxka.

JIEKIAS

UccnenoBanmne GpyHKuMM cpeicTBaMu

G hepeHIMaTFHOTO UCYUCIICHUS. Y CIIOBUS
MOHOTOHHOCTH (PYHKIIMH. DKCTPEMYM
¢ynkunn. HeoOXoaumblil 1 JOCTaTOYHBIC
MPU3HAKU CYIIECTBOBAHUS SKCTPEMYMa.
Bemykiocts Gpynkiun. Touku nepernda
rpaduka QyHKIMH. ACUMOTOTHI rpaduka
¢dyakuu. O0mIasi cxema HCCieI0BaHus

GbyHKIMH.

JIEKIAS

[IpounsBoaHble BeicnX nopsAakoB. [Ipasuiio
Jlonurans. duddepenunan QyHKIUHN U €ro
reoMeTpuueckuii cmpica. CBorcTBa
muddepennmana.

JICKIOUA

OKOHOMHYECKHH CMBICIT IPOU3BOJHOM:
MIpeACIIbHBIC U3/IEPKKH ITPOU3BOJICTBA,
JIACTUYHOCTh (PYHKIMH CIIpoca U
MIPEIIIOKEHUS.

NHurerpansHoe
HCUYUCIICHUE

JCKIHUA

[TepBooOpasnas, ee cBoiicTBa.
HeonpeneneHHbIi HHTErpan U €ro CBOMCTBA
Y TEOMETPUYECKUI CMBICII.

JICKIOUA

OCHOBHBIE METO/1bl UHTETPUPOBAHNUS
(HermocpeICTBEHHOE HHTETPUPOBAHUE,
MHTETPUPOBAHHE I10 YaCTsM,
WHTErpUPOBAHUE TIOJICTAHOBKOM).

JIEKIUS

OmnpeneneHHblil HHTErpa, ero
reOMETpUUYECKHI cMbIca. OnpeneneHHbII
MHTErpaj Kak (QYHKIHUS BEpXHETro Npeaena.
Teopema HproTona-JletiOnuma. CoiicTBa
OIPEJIETICHHOI 0 MHTETpasa.




JIEKIIAS

I'eoMeTpuueckue NpuIoKeHus
OTIpeIeIEHHOT0 UHTErpaa.
HecoOcTBeHHbIe HHTErpaibl IEPBOrO U
BTOPOTO poja.

O YHKIIMY MHOTUX
MePEMEHHBIX

JCKIHUA

[TonsiTHe QyHKIIMY MHOTUX TIEPEMEHHBIX.
I'paduk PyHKIIMHM MHOTHX TIEPEMEHHBIX.
[Ipenen u HeNPepBIBHOCTH (DYHKITMHU MHOTHX
TICPEMCHHBIX.

JCKIHUA

YacTHbIE TPOU3BOAHBIE U TIOJIHBIN
muddepennran GyHKIIMH MHOTHX
nepeMmeHHbIX. [IponsBogHas o
HaIpPaBICHUIO.

JIEKIAS

I'paguenT GyHKIIMKM MHOTUX MTEPEMEHHBIX.
DkcTpeMyM (DYHKIHUY MHOTUX ITEPEMEHHBIX.
JlocTaTouHOE yCIIOBUE IKCTpPEMyMa
(YHKIIUY IBYX [I€PEMEHHBIX.

*J'ICKI_II/II/I U HHBIC y‘le6HI>Ie 3aHATUS, NPEAYCMATPUBAOMIUC IMPCUMYIICCTBCHHYIO IIEpcaavdy y‘Ie6HOI71

nH(poOpMallUKM TeNaroruieckuMu paOOTHUKAMHU OpraHu3aiuud ©u (WIKM) JTUIaMH,

IIPHUBJICKAaCMbIMHA

OpraHM3alyen K peanusany 00pa3oBaTENbHBIX IPOrPAMM Ha MHBIX YCIOBUSX, O0yUYarOIIUMCS
TemaTnKa 3aHATHH CEMHHAPCKOI0 THIIA

HaunMeHoBaHHe TeMBbI

Buj zanarus

Nen/m (pa3aeJa) ws | TEMATHKA 3aHATHSA CEMMHAPCKOIO THIIA
CEMHHAPCKOro THIA
JMCIUTIJINHbI
1. BBenenue B [Tonstue MmuoxecTBa. Onepanuu Haj
MaTeMaTU4YeCKui MHOecTBaMU. CTaHIapTHBIE YNCIIOBBIE
ananu3. Teopus MHOXECTBA. BBITTyKJIbIe MHOXKECTBA.
MpeAeIioB [loHsATHE OKPECTHOCTH TOUYKH.

MMPAKTUYCCKOC 3aHATHC

@OyHKIMOHANIbHAS 3aBUCUMOCTh. CBOMCTBA
¢bynkuui. I'padukn OCHOBHBIX
3JIEMEHTapHBIX QYHKIMNA. DYHKIMU
CIpoca 1 NpeAIOKEHNUS.

MMPAKTUYCCKOC 3aHATHC

[TocnenoBarenbHOCTS. [Ipenen
MOCJIeI0BATEILHOCTH U €r0 CBOMCTBA.
[Ipenen pynkmuu. beckoneunsie n
OJIHOCTOPOHHUE Npezeinbl. beckoHeuHo
MaJble 1 0eCKOHEUHO Ooubline QyHKIINH,
ux cBoicTBa. (CBOICTBA MPEEIIOB.

MPAKTUYCCKOC 3aHATHC

[Ipu3Haku cyuecTBoBaHUs Mpeaea.
[IepBbIil 1 BTOpOM 3aMedaTeabHbIe
npenensl. BprunciaeHue npenenos
(byHKIUH, cr1ocOOBI paCKpPBITHS
HEONPEECIIEHHOCTEN.




IMPAKTUYCCKOC 3aHATHC

HenpepsIBHOCTD ()yHKIIMH B TOUKE U Ha
otpe3ke. CBOWCTBA HENPEPBIBHBIX
dbynkumii. Touku pa3psiBa, UX
Kiaccuukanus.

HuddepenunansHoe
WCYHUCIICHUE

IMPAKTUYCCKOC 3aHATHC

[IpousBoanas pyHKUMHU, €€
reomerpuyeckuit cMbici. [IpaBuiia
BBIYMCIICHHS IPOU3BOAHBIX. OCHOBHbBIE
TeopeMbl TudGepeHIIHaATBHOTO
ucunciieHus: reopeMmbl Gepma, Poss,
Jlarpanxa.

IMPAKTUYCCKOC 3aHATHC

HccnenoBanue GpyHKIMH CpeicTBAMU
muddepeHIMATBHOTO HCUNCIICHUS.

VY c10BHUS MOHOTOHHOCTH (DYHKIIUH.
OkctpemyMm pynkuuu. Heo6xoaumslii u
JOCTaTOYHBIC TPU3HAKH CYIIECTBOBAHHUS
IKCTpeMyMa. BBIMyKIOCTh (DYHKIIHH.
Touku nepernda rpaduka GyHKIUH.
AcumnTotsl rpaduka ¢pyHkiun. O0mas
CXEMa UCCIIEJOBAaHUS (PYHKIIUH.

MMPAKTUYCCKOC 3aHATHC

[Tpou3BOAHBIE BBICIIUX TOPSIKOB.
[Tpaswio Jlonurans. Juddepentman
(GYHKIMH U €70 TeOMETPHUYCCKUN CMBICIT.
CpoticTBa quddepeHnuana.

MPAKTUYCCKOC 3aHATHC

DKOHOMHYECKHUI CMBICI TPOU3BOHOM:
npeeNbHbIE U3/IEPKKU TPOU3BOCTBA,
3aCTUYHOCTh (QYHKIUU CIIpOca U
PETI0KEHHUS.

NHterpansnoe
HCYUCIICHUE

MMPAKTUYCCKOC 3aHATHC

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

MMPAKTUYCCKOC 3aHATHC

OcHOBHBIE METO/Ibl UHTETPUPOBAHUS
(HemocpeCTBEHHOE UHTETPUPOBAHUE,
WHTErpUPOBAHUE 110 YaCTAM,
MHTErPUPOBAHNE NIOJICTAHOBKOM).

MMPAKTUYCCKOC 3aHATHC

OrnpenesieHHbIN UHTErPall, €T0
reoMeTpuuecKuii cmpici. OnpeneneHHbIN
MHTEerpai Kak GyHKIUS BEPXHETOo Mpesena.
Teopema Hrprotona-Jleii6nuna. CBoiicTBa
ONIPEAEICHHOTO0 HHTErpaia.




I'eomeTpuueckue NpuIoKeHus
OTIpeIeIEHHOT0 HHTETrpaIa.
HecoOcTBeHHbIe HHTErpaibl IEPBOrO U
BTOPOTO poja.

IMPAKTUYCCKOC 3aHATHC

4. @yHKIUHA MHOTHX [lonaTue GyHKIIUN MHOTUX MTEPEMEHHBIX.
[IEPEMEHHBIX I'papuk KIIUU MHOTUX IIEPEMECHHBIX.
p IIPAKTUYECKOE 3aHATHE pagui dynxi P
[Ipenen u HENPepBHIBHOCTH (YHKIIUU
MHOTI'MX [IEPEMEHHBIX.

YacTHbIE TPOU3BOAHBIE U TIOJIHBIN
muddepennman GyHKIIMH MHOTHX
nepeMeHHbIX. [IponsBoHas o
HaIpPaBICHUIO.

MMPAKTUYCCKOC 3aHATHUC

I'paguenT GyHKIIMKM MHOTUX MTEPEMEHHBIX.
DkcTpeMyM (pyHKIIUHA MHOTUX
nepeMeHHbIX. /JlocTaTrouHoe yciioBre
sKcTpeMyMa QYHKIUH JIBYX [IEPEMEHHBIX.

MMPAKTUYCCKOC 3aHATHC

** CCMHUHAPbI, IMPAKTUYCCKUC 3aHATUSA, IMPAKTUKYMBI, J'Ia60paT0prIe pa6OTLI, KOJUIOKBUYMBI W HHBIC

aQHAJIOTUYHBIE 3aHATHS
Nuas konTakTHasi padota

[Tpu nmpoBenennn ydebHbIX 3aHsATHH CI'DY oOecneunBaeT pa3BUTHE y OOYyYarOIIUXCS HABBIKOB
KOMaHJHOU pabOThl, MEKITMUYHOCTHON KOMMYHUKAIUH, IPUHATUS PEIICHUH, TUAEPCKUX KayecTB (BKIIOYast
IpU HEOOXOAMMOCTH MPOBEAEHUE HMHTEPAKTUBHBIX JIEKIMHA, TPYNIOBBIX TUCKYCCHH, POJEBBIX MWID,
TPEHUHI'OB, aHAIM3 CUTYallUd U UMUTALMOHHBIX MOJIENEH, MpenoiaBaHne TUCHUIUIMH (Moyseil) B popme
KYPCOB, COCTAaBJIEHHBIX Ha OCHOBE PE3YyJIbTaTOB HAYYHBIX MCCIIEJOBAHUM, IPOBOIUMBIX OpraHU3aluel, B TOM
qyclie C YYETOM pETrMOHAIbHBIX OCOOEHHOCTEH NpOodeCcCHOHATbHON MIEsTENbHOCTH BBITYCKHUKOB U
notpeOHocTel paboToaareneit).

@opMBI U METO/IbI IPOBECHUSI HHOW KOHTAKTHOM pabOoThI MpUBEIEeHBl B METOANUECKUX yKa3aHUAX
110 OCHOBHOH MpOo]ecCHOHANBHOM 00pa30BaTeNbHOM MporpamMmme.

4.2.2 CamocrosiTeJibHasi paboTa

Neni/m  |HammeHoBaHMe TeMbl (pa3aesia) pucHuiinebl|  Bua camocTosiTeqbHOM padoThl ***
1 BBenenne B MaremaTnueckuid aHain3. Teopust |- BBIOJIHEHUE IOMAIIHUX 3aJaHUN
' IIPECIIOB - TECTUPOBaHUE

- BBINIOJIHEHHUE JIOMAIIHUX 3aJJaHUi
2. JuddepeHnnanbHOE UCUUCTICHUE % s

- TECTUPOBaHUE

- BBIIIOJIHEHUE JIOMAIIHUX 3aJaHUI
3. WHuTerpanbHOe UCUKCICHHE

- TECTUPOBaHUE

- BBIIIOJIHEHUE JIOMAIIHUX 3aJaHUN
4. OYHKIIMY MHOTUX TEPEMEHHBIX

- TECTUPOBaHUE

***  caMOCTOSITEIbHAS pa60Ta B CEMCCTPC, HAIHNCAHHUC KYPCOBBIX pa60T, JAOKJIaa0B, BbIIIOJITHCHHUC

KOHTPOJBbHBIX paboT

5. MarepuajibHO-TEXHHYECKOE H Y4eOHO-MeToInYecKoe odecnevyeHue TUCUMITHHbI




5.1 JIuteparypa:
OcHoBHas JuTepaTypa
1. Maxkapos, C.1. Marematuka Ui SKOHOMHUCTOB (MaTeMaTHUYECKUIl aHaIM3 M JIMHEHHas anredpa) :
yaebnoe nmocodbue / MakapoB C.11. — Mocksa : KnoPyc, 2020. — 263 ¢. — ISBN 978-5-406-07840-2.
— URL: https://book.ru/book/934068 (nata oopamenus: 30.10.2019). — TekcT : 3MEKTPOHHBIH.
2. Kpewmep, H. III. Marematnueckuii anaim3 B 2 4. YacTh 1 : y4eOHUK M MPAKTUKYM JIUIS aKaJEMHUYECKOTO
6akanaBpuata / H. I11. Kpemep, b. A. [Tytko, . M. Tpumms ; orBercTBenHslid penakrop H. L. Kpemep.
— Mocksa : UznarensctBo FOpaiit, 2019. — 244 c. — (bakanaBp. Axagemuueckuit kypc). — ISBN
978-5-534-02017-5. — Teker : anektponHsii // DBC IOpaiir [caittr]. — URL: https://biblio-
online.ru/bcode/434537
3. Kpewmep, H. IlI. Matemarnyeckuii ananu3 B 2 4. YacTp 2 : y4eOHHK U IPAKTUKYM JUI aKaJEeMUYECKOTO
6akanaspuata / H. III. Kpemep, b. A. ITytko, . M. Tpumun ; orBeTcTBeHHBIN peaakTop H. L. Kpemep.
— Mockga : U3narensctBo FOpaiit, 2019. — 389 ¢. — (bakanaBp. Axagemuyeckuii Kypc). — ISBN
978-5-534-02019-9. — Tekcr : osmekrponusii / DBC IOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/434538

Jlono/IHUTeILHASA JIUTEPAaTypa
1. Marematuka I 3KOHOMHCTOB. 3aJayHHUK :
Mumenko nox pea. — Mocksa KnoPyec,
https://www.book.ru/book/930056

yuebHoe mocobue / C.M. MaxkapoB moxa pen., M.B.
2018. 358 c. ISBN 9785406064238

5.2. IlepeyeHb JUIIEH3MOHHOTO POTPAMMHOI0 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 (una. ois3.)

5.3 CoBpemenHble npodeccuoHaNbHbIe 0a3bl JaHHBIX, K KOTOPbIM o0ecne4nBaeTcsi A0CTYN

o0yuarumuxcst

1. [Ipodeccuonanphas 6a3a nanubix «MHPOpMaoHHbIE cucTeMbl MUHUCTEPCTBA S KOHOMUYECKOTO

pa3ButHs Poccuiickoit @enepaunu B cetu Mutepuer» (ITopran «Odunnansuas Poccusy -

http://www.gov.ru/)

2. [TpodeccrnonanbHas 6a3a naHHbIX «PUHAHCOBO-I)KOHOMHUECKHUE MOKa3zaTenu Poccuiickoit

deneparuny (Odurmansabiii caiT Munuctepcera punancos PO - https://www.minfin.ru/ru/)

3. Ilpodeccuonanbhas 6a3a qanHbIX «OdunuaneHas cratuctukay (OpunuansHbii cailt deaepanbHON

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

5.4. HudopManuoHHO-CIIPABOYHbIE
o0yuarumuxcst
1. Copasouno-npaBoBas cuctema «Koncynptant [lmoc»
2. CnpaBouHo-nipaBoBas cuctema «I'”APAHT-Makcumym»

CUCTEMBI, K KOTOPbLIM o0ecneuuBaeTcs A0CTYII

5.5. CnenuajabHbIe MOMELEeHUS

VYueOHbIC ayIUTOPUU JJI1 TPOBEACHUS 3aHITHI
JIEKUMOHHOI'O THUIA

KommuiexkTsl yueHnueckoi medenu
MybMe IUIHBINA IPOEKTOP

Jocka

OKpaH

VYdeOHbIe ayTUTOPHUH TS IPOBEICHUS
MPAKTUYECKUX 3aHATUHN (3aHATUH CEMUHAPCKOTO
THUIIA)

KommiexkTsl yueHnueckoi medenu

MybMe IUIHBINA IPOEKTOP

Jocka

OKpaH

Kommnbrorepsl ¢ BEIX0JI0M B ceTh «MIHTEpHET» 1
ONOC CI'9Y

VY4eOHble ayAUTOPUH IS TPYIIIOBBIX U
VHIMBUYAJIbHBIX KOHCYJIbTallUH

KomrmuiekTsl yueHn4eckon mebenu
MynbMeIuitHbBIN TPOEKTOP



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

Jlocka

OkpaH

KomnbroTepsl ¢ BbIX0/10M B ceTh «HTEpHET» U
O1OC CI'DY

Yy4eOHbIC ayAUTOPUH IJI TEKYIEro KOHTpoJis 1 |KOMIUIeKTH ydeHHYeCcKo Mebenu
MIPOMEKYTOUYHOM aTTECTALUU MynbMeIUITHBIN TPOEKTOP

Jlocka

OkpaH

KomnbroTepsl ¢ BbIX0/10M B ceTh «HTEpHET» U
OU1OC CI'DY

[TomerneHus 111 CaMOCTOSATEIBLHON pabOTHI KomruiekTsl yueHnueckoi meoenun

MyibMe TUIHBIA IPOEKTOP

Jlocka

OkpaH

KomnbroTepsl ¢ BbIX0/10M B ceTh «MHTEpHET» U
OU1OC CI'DY

[Tomemienus st XpaHeHUs 1 KoMrutekTsl crienuanu3upoBaHHON MeOeH st
PO UIAKTHIECKOTO 00CTyKUBAHUS XpaHeHUs: 000pyIOBaHUS

o0opynoBaHus

st mpoBeieHUs 3aHATUN JICKITMOHHOTO TUTIA HUCIOJIB3YIOTCS JEMOHCTPAIIMOHHOE 000pY/IOBaHHUE U
y4eOHO-HarsAHble TOCOOHs B BUJAE MPE3EHTAI[MOHHBIX MaTEpHUajoB, OOECIEUMBAIOUINX TEMaTHYECKHE
WJUTIOCTPALH.

5.6 JlabopaTopuu u J1aGopaTopHOe 000pPYy/A0BaAHUE

Jlaboparopust WHPOPMAITMOHHBIX TEXHOJOTUH B | KOMITJICKTHI yaeHUYECKOM MeOen
npodeccuoHaNbHOM e TEIbHOCTH MynbMeIUIHBINA TPOEKTOP

Jlocka

OKpaH

Kommnbrorepsl ¢ BbIxogoM B ceTb «MHTEpHET» U
SUOC CI'9Y

JlabopaTopHoe o0opynoBaHnue

6. @OoH/ O1IEHOYHBIX CPEACTB MO AUcUUILINHe MaTeMaTHYeCKUil aHAIu3:
6.1. KoHTpOoJIbHbIE MEPONPUATHS MO AVCHUILINHE

DopMa KOHTPOJIS OTmeruTh
Bup xontpos HYy#AHOe
3HAKOM
«+»
Texkyuuit KOHTPOJIb OneHka J0KJIa10B -
Y CTHBIN/TIMCEMEHHBIH 0MPOC -
TectupoBanue +
IIpakTnueckue 3a1auun -
O1eHKa KOHTPOJIBHBIX padoT (JUIst 3a04HOM

(dhopMbI 00ydeHHsT) )
IIpoMexXyTOUHBII KOHTPOJIb OK3aMeH +

IHopsinok npoBeneHUsI MEPONPHUATHI TEKYLIEro ¥ NPOMeKYTOYHOI0 KOHTPOJISI ONpee/sieTcst
MeToau4ecKUMH YKa3aHHUSIMH 110 OCHOBHOH mnpodeccHoHaNbHON 00pa3oBaTelbHON Nporpamme
BbICIIEro 00pa30BaHusl, yTBep:KAeHHbIMHU YueHbIM coBeToM @PI'BOY BO CI'9Y Nel0 ot 29.04.2020r.

6.2. [lnanupyembie pe3yabTaThl 00y4YeHHs] MO AUCHUILINHE, 00ecTeYnBaIOIIHe JTOCTHXKEHHE
IUVIAHUPYEMBbIX Pe3yJIbTATOB 00yYeHHUsI 10 MPporpaMmme
Oob6wmenpodeccnonanbubie komnereHuuu (OIIK):



OIIK-2 - ciocoGHOCTBIO OCYIIECTBIATH COOP, aHAJIN3 U 00PaOOTKY AAHHBIX, HEOOXOAMMBIX JJISI pEIICHUS
PO eCCHOHATBHBIX 3a]1a4

[Inanupyemslie Ilnanupyemblie pe3yabTaTbl 00y4eHUs MO AUCHUTIINHE

PE3YIbTATHI

00y4eHHs 110

porpaMme
3HaTL VYMeTh Brapers

(MMETh HABBIKH)

[ToporoBsbiii OIIK231: ocHOBHBIE OIIK2yl: onpenensars OIIK2B1: HaBbIKaMu cOopa,
METOJIbI cOOpa, aHaIM3a U |IIEHHOCTh COOpa, aHaIK3a U |aHamu3a u 00paboTKu
00pabOTKHU JaHHBIX, 00paboTKu coOpaHHOM JIaHHBIX, HEOOXOJUMBIX IS
HEOOXOUMBIX JIJIs (huHaHCOBO- pelieHus
peleHus SKOHOMMYECKOI npodeccuoHaNbHBIX 3a7a4
po(heCCHOHANBHBIX 3a71a4 |HHGOpMaIUU

[ToBblilIeHHBIM OIIK232: Bo3amoxkHoctn  |OIIK2y2: OIIK2B2: npuemamu
00paboTku coOpaHHOU CHCTEMaTU3HPOBATh U peLeHus
uH(bOpMauu AJs UHTEPIPETUPOBATH npodeccuoHaNbHBIX 3a7a4

peLeHus
npodeccuoHaNbHBIX 3a7a4

MOJTyYSHHYIO HH(POPMAITUIO
JUISL peILICHUS
npoeCCHOHATBHBIX 3314

Ha OCHOBE Pe3yJIbTaToB,
MOJIyYCHHBIX B pPe3yJIbTaTe
aHanmu3a 1 00paboTKU
cobpaHHOH nHMOpPMAITUN

6.3. HacnopT OLHCHOYHBLIX MaTCpPHAJIOB

Nenn/m | HammeHoBaHMe TeMbl Kountposnpyemsie Buja xkoHTpoOJIsi/MCcIONIb3YyeMble
(pa3neJia) IMCHUIIIHHBI IUIAHMpYyeMble OlICHOYHbIE CpeCcTBa
pe3yJbTaThbl 00yueHHs B
COOTHOIIIEHUH C
pe3yJjbTaTaMu Texkymmi IIpomexyTo4YHBIN
00yuyeHus no
nporpamMme
1. Beenenne B OIIK231, OIIK232, TectupoBanue |DK3aMeH
matemarnueckui ananus. (OIIK2yl, OIIK2y2,
Teopust npenenon OI1K2g1, OITK282
2. HuddepenunansHoe OI1K231, OIIK232, TectupoBanue |Dx3aMeH
UCYHCIICHHE OIIK2yl1, OIIK2y2,
OI1K2g1, OITK282
3. NHurerpansHOe OIIK231, OIIK232, TectupoBanue |IDK3aMeH
VCYHCIICHHE OIlK2yl1, OIIK2y2,
OIIK2g1, OIIK282
4, DYHKIIUM MHOTUX OIIK231, OIIK232, TectupoBanue |IDK3aMeH
MIEPEMEHHBIX OIIK2yl1, OIIK2y2,
OI1K2g1, OITK282

6.4.0neHO0YHbIC MAaTEPHAJBI IS TEKYLIEro KOHTPOJIs

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

Eciu pyHkuuow f (X) MOKHO MPeICTABUTH KAK CyMMY 4Hcia A u GeckonedHo Mastoii mpu X — X

(pynknumn, To:

-f(x)=A

-Yucno A ectb penen  ¢yukuuu  f (x) mpu X —> X




-Oynknus f (x) sABasercs 6eckoHeuHo Manoi mpu X — X,
- f(x) =He nmeer npenena npu X — X,

Ecim B HekoTOpOii okpecTHOCTH TOUKH X; QyHKIHs f(X) 3aKJI0YeHA MeKIY ABYMs (PyHKIMSMH

o(X) M y(X), IMEIOINMH 0JnHAKOBBI npenes A npu X — Xy, To pynkuus f (x) :
-Umeer 3uauenne 1 (Xy) = A

-He nmeer npenena npu X — X,

-Crpemurcs k Hyito mpu X —> X

-Umeer npenen pu X —> Xy, paBHbIit A

X
Iycrs a(x), S(X) - 6eckoHeyHo Majbie npu X > d u lim % =1.Torna a(x):
x—a

-PaBHa ,B (X)

-DKBHUBaJICHTHA ,B (X)
-beckoneuno mainasi 0osiee BBICOKOTO MOPSAKA, YeEM ﬂ (X)

-beckoneuHno Manas 0ojiee HU3KOTO nopsaJkKa, 4em ﬂ(X)

YKaskure HeBepHOE YyTBePKIeHHUe:

. sinx
- lim——=1

x—0 X

arctgx

x—0 X

3navenue npegesa |im tgx pasno:
s

X—>—+0
2

-HE CYIECTBYET



) 2 3n
3nauenue npeaena lim |{1-—| paBHoO:
n—oo n

cos5x
2X

3nauenne nmpeaena lim paBHO:
x—0

X% + X

3nauenue npegena lim paBHO:
x—>0

3 . 5x° +1
HaYe€HHUe 1mpeaeaa ~—=2 ~_ -~ PaBHO:
P e x*—2x+3 P

sin 3x
2X

3Havenue npenesaa lim paBHO:
x—0



0
0

CO8Sxy — cosTy

lim >
Boruncaure X
-12
-0
-2
7]

X2+ 2x2 +X+3
X2 +1

3nauvenne mpeaena lim paBHO:
X—>00

-1
-0
-00

Ipoun3sBoauoii pynkuun y=f(X) Ha3piBaeTcs:

. X
-lim —
AX—0 y

Ecnu ¢pynkuus nuddepeHuupyema B HEKOTOPOil TOYKe, TO OHA B ITOH TOUYKe:
-lmeet paspsIB epBoro poaa

-HenpeppiBHa

-IIpunumaet 3HaueHue, pasHoe 0

-Mmeer pa3pbIB BTOPOTo poaa

HenpepbIBHOCTH (DYHKIUH ABJISICTCH:

-Heo6xoaumbiMm ycinoBrueM quddepeHIupyeMOCTH PYHKIIHH

-JlocratounbiM ycinoBueM quddepeHIMpyeMOCTH PYHKIIMU

-Heo6xoauMbIM U 1OCTaTOUYHBIM yCI0BHEM AU (HEepEeHIMPYEMOCTH PYHKIIMH
-Kpurepuem nudpepenmpyemoctu GpyHKIUN

Ecm y=f(u) u u=¢(x) audppepenuupyempie PyHKIHH OT CBOHX aPI'YMEHTOB, TO NIPOU3BOIHAS
c10xHOM PpyHKUMH Yy = f (¢(X)) paBHa:



-y = 1(e'(X)

-y = F ()
-y = F(@0NP ()
-y’ = F009' (9

IMpoussoanast pynkumuu y=10gax:

_y'= l
xlIn a
- ,_ 1
aln x
X
_y,:
Ina
_y,_lna
X

Mexny Apymst HyaaMu AuddepeHupyeMoi pYHKIMH BCeraa Halaercs:
-Touka pa3pbiBa

-Xotst ObI OJTMH HOJIb MPOU3BOTHOM

-XoTst bl OJTUH HOJIb BTOPOM MPOU3BOJHOM

-Touka nepeceuenust rpaduka ¢ ocsto OX

Ju¢ppepennnan pyHKIHUN paBeH:

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

Kakue 3Haku umeroT npupamenue GyHKIUHM U NPpUpaLlleHHe apryMeHTa yobiBawoueii pyHkuuu:
-IIpOTHBOIIONOKHBIE 3HAKU

-OanHaKOBBIE 3HAKNA

-OHHM paBHBI HYJIIO

-OHHM cOBIIAAAIOT
2
Mpoussoauas pynkmmn T (X) = X" + \/; paBHa:

F(x) = 2x =X

1
_f' = i —
(x) = 2x 24/x



-f’(X):ZX-I-\/;

1
(X)) =2x+—
() =2x+o 7

Yemy paBHA NPOM3BOAHAA GYHKUIMH B TOUKe:

-YTrily HakJIOHA KacaTelbHOM, MPOBEACHHON K TpaguKy (YHKIIMU B JaHHOU TOUKE
-Tanrency yriia HakJOHa KacaTelbHOU, TPOBEICHHON K rpaduKy GyHKIUU B JAHHON TOUKE
-Kocunycy yrmna HakioHa kacaTteiabHOM, TPOBEAECHHOH K rpaduKy GyHKIMN B TaHHOW TOYKE
-Cunycy yriia HakJIOHa KacaTelbHOU, TPOBEACHHOH K rpaduKy GpyHKIMK B JAaHHOW TOYKE

Omnpeneanre yroj HaKJOHA K MOJIOKUTEJILHOMY HampaBJjieHHI0 ocu OX kacaTeJlbHOH K KpPHBOii
y = 2X? B TOUKe ee ¢ abcuuccoii, paBHoii 1/4:

-45°

-135°

-60°

-90°

Onpegenure nopeaenue GyHKIuu Y = 2X° + X — 1 B OKPECTHOCTH TOYKH X = —3:
-Oynkuus yobBaeT

-OyHKIUSA BO3pacTaeT

-OyHKIHS HE YOBIBAeT U HE BO3pAcTaeT
-DyHKIMA paBHA HYIIO
HeonpeaejieHHBIN HHTErPaJ 3TO:
-Yucio

-COBOKYITHOCTb YHCEl

-OyHKIMSA

-CemeiicTBo (hyHKUMH

b
Ecsim Beimosnsgiercst papencrso f (x) = F'(x), To I f (x)dx paBen:

-F(x)+c
-F()-F(a)
-F(x)-(b-2a)
-F(a)-F(b)
b
Ecau B onpeie/ieHHOM MHTeErpaJe I f (x)dX BBINOJHHUTH MOACTAHOBKY X =(t),Irae ¢(a)=a,

a

(/) =b, To HHTErpaJI NpUMET BH/I:



b

- j f (t)dt

a

B

- [ f (o)t

o

B

<[ T o) -0t

o

b

-[ F () p(t)et

a

Ykaxkure BEPHOEC PABEHCTBO:

-j( f (X) + @(X))dx = j f (x)-dx—_[(p(x)dx

-j(f(x)—(/;(x))-dx:jf(x)-dx_j¢(x).dx

_Imdxzjf(x)-dx

() [p(x)-dx
-[(F 00 @00)-dx = [ £(x)-dx+ [ p(x) - dx
Yemy paBHA NMPON3BO/IHAS OT HeOMpPeaeJeHHOI0 HHTerpajia:
-IIpon3BOAHON OT MOAWHTETPATBHON (PYHKIIUU
-ITopunTerpanbHON GyHKINU

-IToauHTErpaTbHOMY BBIPAKEHUIO

-Tuddepennmany pyHkunn

dx
HNurerpan _[ ﬁ paBeH:

_arcsin x+c¢

. X
arcsin —+¢
- a

1 . X
—arcsin—+c¢
a

1 . X
—arcsin—+c¢
- 2a a

Iycts pynknus y = f(X) HempepbsIBHA HA IPpoMe:KyTKe [a; ©), TOrAa:

T f(xX)dx = j' f (x)dx



T f(x)dx = l'L'!j f (x)dx

Tf(x)dx:kl’imo(f(b)— f(a))

-a

X—>0

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

b
IMycrh Ppynkums y = f(X) HempepbIiBHA B MHTepBaJe [a; D), Torna HecoOCTBEHHbI HHTErPaJl I f (x)dx

paBeH:
b-¢
j f (x)dx

b—¢&
lim j f (x)dx

b+e
lim j f (x)dx

im (x) - f(a)
HnTerpan jsin 3xdx paBeH:
_3cos3x+C

_—3c0s3x+C

1cosBx+C

—lc033x+C
3

X 7
HuTerpan I COS(E + Ejdx paBeH:

-2c0sX+3x+C

-23in(§+£)+C
2 3



1-2x

HNuTterpan _[2( ) dx paBeH:

2(1—2x)

- +C
In?2

- 20224 C
_9-2x)
= 4C
2In2
2029 In2 4 C

5dx

HuTerpan J‘ paBeH:

cos? X
3
X
-5tg—+C
g3

X
-15tg —+C
g3

5 x
-—tg-+C
3g3

X
-3tg—+C
g3

I'paduxom pyHKUMH ABYX epEMEHHBIX B 001IeM CJIy4ae sIBJIsIeTCH:

-Kpusas na mockoctu OXy

-Kpusas na mockoctu Oyz

-KpuBas Ha miockoctu Oxz

-HekoTopas MoBepXHOCTh B TPEXMEPHOM IPOCTPAHCTBE

JIunueii ypoBHsi pyHKIUH ABYX nepeMeHHbIX Z=f(X,y) siBJasieTcs:

-JIunus Ha mockoctu Oxy B KaXKI0M TOUKE KOTOPOH (DYHKIMS TPUHUMAET OJJUHAKOBBIC 3HAUCHUS
-JIunus Ha mnockoctu OyZ B KKAOU TOYKE KOTOPO  (PYHKIIMS MIPUHUMAET OJIMHAKOBbIC 3HAUCHUS
-JIunus Ha mmockoct OXxZ B KXKAOW TOYKE KOTOPOM (PYHKIIMS MPUHUMAET OJIMHAKOBbIC 3HAUCHUS

-I'eomeTpruecKkoe MECTO TOYEK IPOCTPAHCTBA, 3a1aBa€MbIX KoopaAuHaTtaMu: (X;Y; f (X, y))

DyHKIUA HECKOJBKHUX NepeMeHHbIX AuddepeHIMpPyemMa B TOUKE, €CIIU:
-Cy1ecTBYIOT YaCTHbIE IPOM3BOIHBIE JAHHON (PYHKIIMU B 9TOW TOUKE
-CyiecTByeT X0Ts Obl 0JIHA U3 YaCTHBIX TPOU3BOJHBIX TaHHOW (PYHKIIMK B JAaHHON TOUYKE

-UacTHble MPOU3BOAHBIE TaHHON QYHKIIMU CYIIECTBYIOT B HEKOTOPOIl OKPECTHOCTH JIaHHOM TOUKH U
HEIPEPBIBHBI B CAMOM TOYKE

-XO0Ts OBl OZlHa U3 YaCTHBIX MMPOU3BOAHLIX CYHICCTBYCT B HCKOTOpOﬁ OKpPCCTHOCTHU JJaHHOM TOYKHU U
HCIIPCpbIBHA B caMOM TOYKe



Jdana pyHKIUS HeCKOJBbKHUX NepeMeHHBbIX. [Ipenen (eciiu OH cylmecTByeT M KOHe4YeH) OTHOIIEHU S
YaCTHOI0 NPUPAIIEeHUs JaHHON PYHKIMH M0 HEKOTOPOI epeMeHHOl K MPUPALIEeHUI0 dTOM
nepeMeHHOMH NMPHU CTPeMJIEHHH TOCJIeHEero K HYJ110 Ha3bIBaeTCs:

-UacTHO# PpON3BOAHON JaHHON (PYHKIIMH [0 COOTBETCTBYIOIICH MEPEMEHHON

-ITomapiM arddepeHnraioM TaHHON (HYHKITUU

-I'panuenTom nanHOU (QyHKIIUU

-ITosmHBIM TipHpaleHueM JaHHOW (YHKITUN

IMouanbiii nuddeperuuan GyHKuuu aIByx nepeMeHHbix Zz=f(X,y) Borunciasercs mo gopmy.ie:

-dz=dx+dy
-lz=7} +7]
-dz=z/dx+z;dy

-dz=2"-dx

IMpoun3BoaHasi mo HanpaB/JeHNI0 (YHKIIUU IBYX nmepeMeHHBIX Z=T(X,y) BbIuncasiercs mo gpopmyJie:

oz oz oz
-— =—C0Sa+—COS&
ol ox OX
az ! !
-—=1Z,+z
ol Y
oz oz oz
-— =—C0Sx+—CO0S [
ol ox oX
-g=2005aizcos,8
ol ox oX

Haiinure noinsiii nuddepenunan GyHKunu Z=sinxy + Iz}, 2:
_dz = cosxydx + 2xy dy

dz = cosxydy + dxydy

~(ycosxy+2xy* )dx + (xcos xy + 2yx?)dy

_dz = —xcosxy + 2xy*

Ykaxkure HauboJIb1Iee BO3MOKHOE KOJIMYECTBO YACTHBIX IPOM3BOIHBIX BTOPOIo NOPSiAKA QyHKIUH
TpeX NnepeMeHHbIX:



JInHum ypoBHS PyHKIUH X+ y2 —2=0 npeacrapasior coboii:
-CemelicTBO Mmapabo

-CemeiicTBO rumnep06o01

-Konuentpuueckne OKpy)HOCTH, pauyc KOTOPBIX YBETUYUBAETCS C POCTOM Z

-KoHueHTprueckne OKpy’HOCTH, pauyc KOTOPBIX YMEHBIIAETCS C POCTOM Z

y z=xe" + ye’,
HammTe YaCTHbIC IPOU3BOAHLIC q)yHKIII/II/I ABYX MNEPEMEHHBIX .

a—zzf?” +v£?x;.%=€'}'+.a?)c
o dy

J J

%y +}’€x;—z=xe”+e”
o y
S—Z:xey+ex;a—zze”+ye”
o dy

J

—z:xey+yex;—2:xe=.'"” +e”
o Jy

I'papnent pynkuun z=2x—y B TO4YKe (1;1) 1 B TOuKe (0;0):
-OTO OJIMH U TOT K€ BEKTOP

-3TO0 pa3HbIe BEKTOPHI

-He cymectByer

-PaBeH Hyio

Hanpagiienue Hauckopeiimero Bospacranus Qyakuun Z = 2XYy+ X B Touke (2;1) 3anaercs
BEKTOpPOM:

-C(4;2)

-C(3;2)

-C(1;2)

-C(4;1)

6.5. OnleHoYHbIEe MaTEePUAJIBI IS MIPOMEKYTOUHOI aTTecTaluu

Don/1 BONPOCOB /1JIs1 NPOBEIEHUs MPOMEKYTOUHOT0 KOHTPOJIsI B (hpopMe IK3aMeHa

Pazges nucuumiuesl  |Bonpocsl

BBenenue B 1. Tlpexnen mocnenoBaTenbHOCTH U mpeaen pyHkuuu. ['eomerprueckas
MaTeMaTHYeCKUI aHaJIN3. UHTEpIIpEeTAIHS.
Teopus npenenos 2. beckoneuHo Mainble u 6eckoHeyHO Oonbine GpyHkuu. Mx cBolicTBa.

3. CpaBHeHHE OECKOHEUYHO MAJIBIX (DYHKIIWH.




4. OcHOBHBIE TEOPEMBI O IIpeieax.

5. Ilpu3Haku cyiecTBOBaHMS Mpeena.

6. beckoneunsie mpenenbl. OMHOCTOPOHHUE TIPEICIIHI.

7. 3amedarenbHbIE TIPEIETbI.

8. HenpepsiBHOCTh QyHKIMH. CBOHCTBA HENIPEPHIBHBIX (YHKIIAMN.
9. Touku pa3psiBa GyHKINH.

Huddepennmnanbaoe 10. IlpousBonnas. Ee reoMeTpuyecKkuii CMbICI.

HCUYHUCIICHHE 11. CBs13b MeX/1y HETPEPHIBHOCTHIO U TU(D(HEPEHITNPYEMOCTBIO.

12. OcHoBHBIEC TeOpeMbl 0 TP hEepeHITUPYEMBIX (PYHKITHSIX.

13. Jlorapudmuueckoe nuddepeHnupoBanue.

14. Tuddepenmman ¢ynkiuu. CpoiictBa nuddepeHimana.

15. Cs3b nuddepennmana u Npou3BoIHON. Beruncinenue
muddepennmana.

16. 'eomeTpuueckuii cmbica nuddepenimana.

17. TlpousBoaHbIe BHICIIUX MOPsiaKoB. [IpaBuino Jlomurans.

18. Bo3pacrtanue u yobiBaHue (yHKIIUH.

19. Dkcrpemym dyHkrH. HeoOX01uMBIH M TOCTATOYHBIN TPU3HAKH
IKCTpEMyMa.

20. Beiykiocts 1 BOoruHytocTh rpaduka pynkiuu. Touku neperuda.

NHTerpaibHOE NCYUCIIEHUE 21. TlepBooOpa3Has U HEONPEACICHHBII HHTETPAI.

22. CBoIiCTBa HEOIPEIEIIEHHOr0 HHTErpaja.

23. He3aBUCUMOCTD BHJIa HEOIIPEICIICHHOT'O HHTETpaJia OT BEIOOpA
apryMeHTa.

24. MeTop 3aMeHBI IEPEMEHHON B HEOTIPEICIICHHOM HHTETpaJle.

25. MeTo HHTErpupOBaHUS 110 YACTSIM B HEOIIPEICIEHHOM UHTErpae.

26. OnpeneneHHbIi HHTETpall.

27. 'eomeTpruecKuil cMbICI ONPEEICHHOI0 HHTErpaa.

28. CBoIiCTBa OINPENICIICHHOTO HHTETpaIa.

29. Boruucrenue onpeeeHHOro HHTerpaa.

30. UnTerpupoBanue 1Mo 4acTsM U METOJI 3aMEHBI TIEPEMEHHON B
OTIpeJIeIEeHHOM MHTErpae.

31. l'eomeTpruecKue MPUIIOKEHUS ONPEIeIEHHOTO HHTETrpaa.

32. HecoOcTBeHHbIe uHTErpaisl | poaa.

33. HecoOctBennbie nHTErpaisl 11 posa.

OYHKIIMM MHOTUX 34. ®yHKIMU MHOTHX NepeMeHHbIX. HempepbIBHOCTD.

MEPEMEHHBIX 35. Yacraeie mpousBoanbie. [Tomubri nuddepenmman.

36. [IpousBoaHas GyHKLIUU 110 HAITPABIEHUIO.

37. I'panueHT.

38. YacTHble IPOU3BOHBIE BBHICIIUX MOPSAKOB.

39. DKcTpeMyMBbl GYHKIIUN HECKOIBKUX TIEPEMEHHBIX.

40. TToctpoenue sMIupruYEcKUX GOpMyIJI METOAOM HAUMEHBIINX
KBaJ[PATOB.

6.6. llIkanabl U KPpUTEPHH OlLleHUBAHUS MO (opMaM TeKYIIero KOHTPOJISI M MPOMEKYTOUYHOM
arrecTauuu
Ikana u KpUTEPUH OLECHUBAHUS

Ounenka Kpurtepun oneHuBanus 1JIsi MEpONPHATHII KOHTPOJISI ¢ IPMMEHEHHEeM
4-x 0aJ1JIbHOH CHCTEMbI
«OTJIMYHO OI1K231, OI1K232, OI1K2yl, OIIK2y2, OITK2B1, OIIK282
«XOPOLIO» OIIK231, OIIK232, OIIK2yl, OIIK281
«YHAOBJICTBOPUTEJIbHO) OI1K231, OIIK2yl, OIIK2B1
«HEeY/IOBJIETBOPUTEJIbHO» [Pe3ynbraTsl 00ydeHus He chOpMUPOBAHBI HA TOPOTOBOM YPOBHE




