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Coaep:xanue (paGovasi nporpamMmma)

Mecto nucuunianHbl B ctpykrype Ol

[Tnanupyemsble pe3yabTaThl 00yueHMs 10 JUCHMIUIMHE, 00eCeunBaroLIie JOCTHKEHIE
IUTAHUPYEMBIX PE3YJIbTaTOB O0yUYEHHS MO MTPOrpamMme

O0BeM u BUIBI YIeOHOU pabOThI
Coneprxkanue TUCIUILTAHBI
MartepuanbHO-TEXHHYECKOE U YIeOHO-METOINIECKOE 00ECIICUCHHE TUCITUTILINHBI

®DOoH/T OIIEHOYHBIX CPEJICTB 0 JUCIUILUINHE

Crp.



[lenpt0o  W3yueHWs  IUCHMIUIMHBI  sBIsieTCS  (OopMHpOBaHHE  pe3yiabTaTOB  0OydeHus,
00ecneunBaoIIKX JOCTHKEHUE TUIAaHUPYEMBIX PE3YyIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOTPaMMBI.

1. MecTo nucuuminebl B cTpykrype OIl

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

(Moynn)

[IpeamiecTByromue  AUCIHUIUIMHBI IO CBA3sAM  KoMIleTeHuwmid:  JluHeiiHas — anreOpa,
MukposkoHOMUKa, DKoorusi, TeXHOIOrn4ecKue OCHOBBI MPOU3BO/ICTBA

[Tocnenyromuye JOUCHUIIMHBI TIO CBS3SIM  KOMIIETEHIMW: METOapl MOJEIMpPOBAHHUS |

IIPOrHO3MPOBAHUS B 3KOHOMUKE, Teopus BEpOATHOCTEN U MaTeMaTHYeCKas cTaTUcTUKa, CTpaTernyeckoe
IUTAHUPOBAHUE PETMOHAIBHOIO Pa3BUTHA, MyHUIMNAIbHAs SKOHOMHKA, YIIPABJICHUE WHHOBALMAMH B
peruoHe, PernoHanbHble MHHOBAIMOHHBIE CUCTEMBI, YTpPaBICHUE MPOEKTaMH, MeTobl ONTHUMAaJIbHbIX
pemenuii, HanmonanpHas 5KoHOMUKA, IHBECTUILIMOHHBINM aHAIN3 U OLIEHKA MHBECTULIMOHHBIX ITPOEKTOB,
DNEKTPOHHOE MPAaBUTENBCTBO, MApKETUHT TEPPUTOPUI, YTIpAaBIEHUE IPOEKTAMHU Ha TOCYAAPCTBEHHOM U
MYHHULIMIIAJBHOM YpOBHSX, lIporozupoBanue COLMaIbHO-3KOHOMHYECKOTO pa3BuTHs, Coluonorus
peruoHa, ODKOHOMHYECKas COLMOJOrus, TeppuTOpuanbHOE IUIAHUPOBAHHE, OKOHOMHUKA JIOMAlllHUX
X03sicTB, ['ocymapcTBeHHO- uacTHOe mapTHepcTBO, MHQpOpMalnuMoOHHBIE CHCTEMBl B  YIIPaBIECHUH
peruoHoM, DKOHOMUYECKHUI aHATIN3

2. Ilnanupyemble pe3yabTaTbl 00yUeHHs] MO AMCHUILIMHE, 00ecTeYHBAIOIIME JOCTHKEHHE
IUIAHMPYEMbIX Pe3yJIbTATOB 00yUYeHHs [0 MporpamMmme

W3yueHre AUCIUIUIMHBI MaTeMaTHYeCKUi aHalIu3 B 00pa3oBaTeIbHON MPOrpaMMe HAalpaBJIeHO Ha
(hopMUpOBaHHE Y O0YIAOIIMXCS CICTYIOIINX KOMITCTCHIINN:

Oomenpodgeccuonanbubie komnerenuuun (OIIK):
OIIK-2 - cnocoGHOCTBIO OCYIIECTBISATH COOp, aHAIN3 U 00pabOTKY JaHHBIX, HEOOXOIMMBIX ISl pEIICHUS
poeCCHOHAIILHBIX 3314

[Tnaaupyembie I[nanupyemMble pe3ybTaThl 00y4eHHs MO AUCHHUIIIMHE
pE3yNbTaThI

o0y4eHHs 0

porpaMme

OIIK-2 Bmagets

3HaTh Ymers

(MMEeTh HaBbIKN)

OIIK231: ocHOBHBIE
METO/Ibl COOpa, aHAIHN3a U
00pabOTKH AaHHBIX,
HEOOXOIUMBIX ISt
peleHus
pohecCHOHATIBHBIX 3a7a4

OIIK2yl: onpenensate
LIEHHOCTh cOOpa, aHaIHN3a
1 00paboTKH cOOpaHHOM
(uHaHCOBO-
SKOHOMUYECKOHN
nHpopManuu

OIIK2B1: HaBbIKamMu cOopa,
aHanu3a u 00paboTKH
JTAaHHBIX, HEOOXOJIMMBbIX JIJIst
pelieHus
npodecCHOHATBHBIX 3a1a4

OIIK232: BO3MOKHOCTH
00paboTKku coOpaHHOI
uH(pOpMaIUU s
perreHus
npohecCHOHANBHBIX 3a71a4

OIIK2y2:
CHCTEMaTH3HPOBATh U
MHTEPIPETUPOBATH
MOJTyYCHHYTO
uHpOpMaIHIO IS
peteHus
npoecCHOHATILHBIX 3a]1a4

OIIK2B2: npuemamu
pemeHust
npodeCCHOHATBHBIX 33a]a4 Ha
OCHOBE PE3yJIbTaTOB,
MOJIyYEHHBIX B pe3yJbTaTe
aHanu3a u 00pabOTKH
coOpaHHOW HHPOPMALIUU

3. O0beM U BUABI Y4eOHON padoThI
VY4eOHbIM MIaHOM MPEeTyCMaTPUBAIOTCA CIEAYIONINE BUIbI Y4eOHOM pabOThI 110 NUCHUIUIMHE:
Ounas ¢opma 00yueHust

Buabl yueoHoii padorsl Beero wac/ 3.¢.
Cem 2
KonraktHas paboTa, B TOM YHUCIIE: 74.4/2.07
3aHATHA TEKIIUOHHOIO TUIIA 36/1
3aHATHS CEMUHAPCKOTO THTIA 36/1




NunuBunyanpHas kontaktHas padota (MKP)

0.4/0.01

I'pynmnoBas koHTakTHas padora (I'KP) 2/0.06
CamocrosiTenpHast paboTa, B TOM YHCIIE: 51.6/1.43
ITpomexxyTouHas arrecrarus 18/0.5
Bun npomeXyTo4HOU aTTeCTaluu:

DK3aMeH OK3
OO6mas TpynoeMKOoCcTh (00beM 4acTu 00pa3oBaTeIbHOM

nporpamMmsl): Yacer 144
3aueTHbIe MUHHUIIELI 4

3a04Has hopma

Buasbi yueOHoii padboThl

Bcero ugac/ 3.e.

Cem 2
KonraktHas paboTa, B TOM YHuCIIE: 14.4/0.4
3aHsATUS JEKIIMOHHOTO TUIIA 4/0.11
3aHATHS CEMUHAPCKOTO THIIA 8/0.22
WupuBuayanpHas koHTakTHas padota (MKP) 0.4/0.01
I'pynnoBas koutakTHas padota (I'KP) 2/0.06
CamocrosiTenbHas paboTa, B TOM YHCIIE: 122.6/3.41
[TpomesxyTouHas arTecTanus 7/0.19
Bun npomeXyTo4HOU arTecTanyu:
DK3aMeH OK3
OO6mmas TpymoeMKoCcTh (00beM YacT 00pa3oBaTEeIbHOM
nporpamMmsl): Yacer 144
3ayeTHbBIe EMUHUIIELI 4

4. Conepsxkanue QU CHUNTHHBI

4.1. Pazoenvl, memovl OUCUUNTUHDBL U 6UObL 3AHAMUIL:

Temaruueckuii IjaadH JUCHUILIMHLI MaTeMaTHUeCKUN aHAIN3 IMPEACTaBJICH B Ta6nnue.

Pa3nesbl, TeMbI AMCHMILIMHBI U BU/bI 3AaHATHI
OuHas ¢popma 00y4eHuUs1

KonraktHasi pa6ora 2 Ilnanupyembie
3ausTus Z pe3yJbTaThl 00y4eHHs B
o = |ceMHMHapCKOTO GE g COOTHOIIECHHUH C
Ne n/nt AMMCHOBAHNE TEMBI =t THda &l & ES pe3yJbTaTamMu
(pa3znesa) TUCHUTTHHBI 2 Fow = 2| e
> = = = —g = o0yueHus 1o
= 3 = s 00pa3oBaTeIbHOI
= 8 8 nporpamme
BBenenue B MaTeMaTHUECKUM OIK231, OTIK232,
L aHanu3. Teopus Npenesnos 8 8 12 |OMK2yl, OIIK2y2,
' OI1K2g1, OIIK2B2
HuddepenunansHoe OI1K231, OIIK232,
2. |ucumcnenue 8 8 12 |OIIK2yl, OIIK2y2,
OITK2g1, OITK2B2
NHTerpanbHOE HCUKCIIEHUE OI1K231, OIIK232,
3. 12 12 15.6 |OIIK2yl1, OTIK2y2,
OI1K2g1, OIIK2B2
DyHKIIMM MHOTUX OI1K231, OIIK232,
4.  |mepeMeHHbIX 8 8 12 |OIIK2yl, OIIK2y2,
OI1K2g1, OIIK2B2
KoHTpOoJh 18
Hroro 36 | 36 | 04 | 2 [516




3a04Has hopma

KonraktHasi pa6orta 2 Ilnanupyembie
3ansTus Z pe3yJbTaThl 00y4eHHs B
= |cevumapckoro 5= COOTHOTICHMM ¢
HaumeHOBaHHE TeMblI = THIA = 5
Ne n/nn = . &l &5 pe3yJabTaTaMu
(pa3aena) IUCHMILINHBI 2 F o = Z e
> = = = ~ g = o0y4eHus 1o
= = 3 = 00pa3oBaTeJILHOI
= 8 8 nporpaMmme
BBenenue B MaTeMaTHUECKUN OIIK231, OIIK232,
1. anani3. Teopus peCion 1 2 30 |OIIK2yl, OIIK2y2,
' OI1K2g1, OIIK2B2
Juddepennmansaoe OIIK231, OIIK232,
2. |ucuucnenue 1 2 30 [OIIK2yl, OIIK2y2,
OI1K2g1, OIIK2B2
NHuTerpanbHOE HCUKCIICHUE OI1IK231, OIIK232,
3. 1 2 32.6 [OIIK2yl, OIIK2y?2,
OI1K2g1, OIIK2B2
DyHKIMYU MHOTUX OIIK231, OIIK232,
4.  |mepeMeHHbIX 1 2 30 |OIIK2yl, OIIK2y2,
OI1K2g1, OIIK2B2
KoHTpoib 7
Hroro 4 | 8 | 04 | 2 [1226

4.2 Cooepicanue pazoenoe u mem

4

.2.1 KonTakTHas padora

TemaTuka 3aHATHI JeKIIHOHHOT0 THUIIA

Neni/n

HaumeHoBaHue TeMbI

(pa3aea)
JAMCIUNJINHBI

Buna 3anarusa

JEeKIHOHHOr0 THIma®

TeMaTHka 3aHATHSA JEKIMOHHOI0 THUIIA

Beenenue B
MaTeMaTHUCCKUM
ananus. Teopus
MpEeEIoB

JIEKIHAS

[Tonste MHOXecTBa. Onepannu Haj
MHOKecTBaMu. CTaHAapTHBIE YHCIIOBBIE
MHO’KECTBA. BBINTyKiIble MHOKECTBA.
[ToHsITHE OKPECTHOCTH TOUKH.
@yHKIMOHAIbHAS 3aBUCUMOCTh. CBOMCTBA
¢ysakuit. 'paduxu 0OCHOBHBIX
aJIeMeHTapHbIX GyHKUUH. OyHKIMM cripoca U
IPEUI0KEHUSI.

JIEKIIUS

[TocnenoBarensHOCTS. [Ipenen
HIOCJIEIOBATEIbHOCTH U €r0 CBOWCTBA.
[Ipenen pyukuu. beckoneunsie u
OJTHOCTOpPOHHUE IpeJienbl. beckoHeuHo
MaJible 1 0eCKOHEYHO O0bIIne (PYHKIMH, UX
cBoiictBa. (CBOWCTBA MPEJEIOB.

JIEKIIHS

[Ipu3naku cymectBoBanus npenena. [lepsorit
U BTOPO 3aMeUaTeNIbHbIE MPEEIIbI.
Brruucnenue npenenoB GyHKIUNA, CITOCOOBI
PACKPBITHSI HEOIIPEIETIEHHOCTEM.




JIEKIUA

HenpepbsiBHOCTS (DYHKITUH B TOUKE M HA
otpeske. CBOMCTBA HEMPEPBHIBHBIX (DYHKITHIA.
Touku pa3pbiBa, NX KIACCHUPUKAIIUS.

HuddepennnansHoe
WCYHUCIICHUE

JIEKIUA

[IpousBoanas pyHKuMHU, ee
reomerpuyeckuit cMbici. [IpaBuiia
BBIYHCIIEHUS IPOU3BOAHBIX. OCHOBHbIE
TeopeMbl U dHepeHIINaTbHOTO HCUNCICHUS:
teopemsbl Depma, Posuns, Jlarpanxka.

JICKITUS

UccnenoBanmne pyHKkuMM cpeicTBaMu

G hepeHIMaTBFHOTO UCYUCIICHUS. Y CIIOBUS
MOHOTOHHOCTH (PYHKIIMH. DKCTPEMYM
¢ynkuun. HeoOxoaqumelil 1 J0CTaTOUHBIC
IPU3HAKU CYIIECTBOBAHUS SKCTPEMYMa.
Bemykiocts Gynkiun. Touku nepernda
rpaduka QyHKIMH. ACUMOTOTHI rpaduka
¢dysakuu. O0mIasi cxema HCCieI0BaHus

GyHKIUH.

JIEKIHAS

[IpousBoaHble BeicnX nopsAaKoB. [IpaBuiio
Jlonurans. quddepenunan QyHKINHA U €r0
reoMmeTpuueckuii cmpica. CBoKcTBa
muddepennmana.

JIEKIIUS

OKOHOMHYECKHM CMBICIT IPOU3BOJHOM:
npeieabHbIe U3IEPKKU ITPOU3BOJICTBA,
JIACTUYHOCTh (QYHKIMH CIIpoca U
MIPEUI0KEHUS.

HNHurerpansHoe
HCUYUCIICHUE

JIEKIHAS

[TepBooOpasnas, ee cBoOiicTBA.
HeonpeneneHHbI HHTErpai v €ro CBOMCTBA
Y TEOMETPUYECKUI CMBICII.

JIEKIIUS

OCHOBHBIE METO/1bl UHTETPUPOBAHUS
(HermocpeICTBEHHOE HHTETPUPOBAHUE,
WHTETPUPOBAHUE I10 YaCTSIM,
WHTErPUPOBAHUE TIOJICTAHOBKOM).

JIEKITUS

OnpeneneHHblil HHTErpal, €ro
reOMETpUUYECKHM cMbIca. OnpeneneHHbII
MHTErpaj Kak QYHKIUS BEpXHEro Mpejaena.
Teopema HproTona-JletiOnuma. CoiicTBa
OIPEJIETICHHOI0 UHTETpasa.




JIEKIUA

['eomeTpuueckue NpuIoKeHus
OIIpEICIEHHOr0 HHTErpaa.
HecoOcTBeHHbIe HHTErpaibl IEPBOrO U
BTOPOTIO poja.

OYHKIIMU MHOTUX
MePEMEHHBIX

JIEKIAS

[TonsTHe PyHKIIMY MHOTUX TTEPEMECHHBIX.
I'paduk GyHKIIMHM MHOTUX TIEPEMEHHBIX.
[Ipenen u HeNPepBIBHOCTH (DYHKITUH MHOTHX
IePEMCHHBIX.

JIEKIAS

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

JIEKIHAS

I'papueHT QyHKIIMH MHOTHX IEPEMEHHBIX.
OKkeTpeMyM (QYHKIIMM MHOTHX IIEPEMEHHBIX.
JlocTatouHoe ycioBue SKCTpeMyma (yHKIUN
JBYX IIEPEMEHHBIX.

*JeKIUN U WHBIE yY4eOHBIe 3aHATHS, MMPEIyCMAaTPUBAIONINE TPEUMYIIECTBEHHYIO Tlepeaady yuaeOHoH nHpopMannn
MeIarorndyeckuMu pabOTHUKAMH OpraHu3alui U (WIH) JIMIAMH, TPUBJIEKAEMBIME OpTaHW3alieldl K peatn3aluu
06p8.30BaTeJ'IBHLIX nporpaMm Ha UHBIX YCJIIOBUAX, O6y‘laIOH_II/IMC$I
TemaTnKa 3aHATHH CEMHHAPCKOI0 THIIA

HaumeHoBaHue TeMbI

Buj zanarus

Nen/m (pa3aena) «+ | TEMATHKA 3aHATHS CEMMHAPCKOI0 THIIA
CEMHHAPCKOI0 THIIA
JAMCIMILIMHBI
1 Beenenue B ITonsrue muoxectsa. Onepanuu Hajg
MaTeMaTH4YeCKUI MHOXCCTBaMH. CTaHI[apTHBIC YHUCJIOBBIC
ananus. Teopus MHOX€ECTBA. BEINyKIIble MHOKECTBA.
IpEENIoB ITonsTHE OKPECTHOCTH TOYKH.

MMPAKTHYCCKOC 3aHATHUC

@yHKIMOHAIbHAS 3aBUCUMOCTh. CBOMCTBA
¢ysakuil. 'paduxu 0OCHOBHBIX
asieMeHTapHbIX QyHKIMHA. DyHKIMM cripoca
Y IPETIOKEHHSI.

IMPAKTHUYCECKOC 3aHATHE

[TocnenoBarenbHOCTS. [Ipenen
MOCJIeI0BAaTEIbHOCTH U €r0 CBOMCTBA.
[Ipenen pynkmuu. beckoneunsie n
OJIHOCTOPOHHUE npezeinbl. beckoneuHo
MaJble 1 0eCKOHEUHO Ooubline QyHKINH,
ux cBoiicTBa. (CBOIICTBaA MPENIETIOB.

MMPAKTHUYCCKOC 3aHATHUC

[Ipu3Haku cymecTBoBaHUs Mpeaea.
IIepBblil 1 BTOPOU 3aMeydaTeIbHbIE
npezaensl. Beraucienue npeaenos
(GyHKIHH, CTIOCOOBI PaCKPBITHS
HEONPEIECICHHOCTEN.




MPAKTHUYCCKOC 3aHATHUC

HemnpepbIBHOCTD ()yHKIIMH B TOUKE U Ha
otpeske. CBOWCTBA HENPEPBIBHBIX
¢dbynkumii. Touku pa3psiBa, UX
Kiaccuukanus.

HuddepennnansHoe
WCYHUCIICHUE

MPAKTHUYCCKOC 3aHATHUC

[IpousBoanas pyHKUMHU, ee
reomerpuyeckuii cMbici. [IpaBuiia
BBIYMCIICHHS TPOU3BOAHBIX. OCHOBHbBIE
TeopeMbl TudGepeHITHaTBHOTO
ucunciienus: reopeMmsl Oepma, Poss,
Jlarpanxa.

IMPaKTHICCKOEC 3aHATHC

HccnenoBanue GpyHKIMH CpeicTBAMU
muddepeHIMATBHOTO HCUNCICHUS.
VYcnoBrUsS MOHOTOHHOCTH (DYHKIIUH.
OkcrpemyMm pynkuuu. Heo6xoanumslii u
JOCTaTOYHBIC IPU3HAKH CYIIECTBOBAHHUS
IKCcTpeMyMa. BeImykiocTs GpyHKIUU.
Touku nepernda rpaduka GyHKIHH.
AcumnTotsl rpaduka ¢pyHkiun. O0rmas
CXEMa UCCJIETOBAHUS (PYHKIIUH.

IMMPAKTHYCCKOC 3aHATHUC

ITpou3BOAHBIE BBICIIUX TOPSIKOB.
[Tpaswio Jlonurans. Juddepentman
(GYHKIMH U €70 TeOMETPHUYCCKUAN CMBICIT.
CaoticTBa quddepeHnuana.

MMPAKTHYCCKOC 3aHATHUC

DKOHOMHYECKHUH CMBICI TTPOU3BOIHOM:
IIpeJIebHbIE U3IEPKKU IPOU3BO/ICTBA,
3JIaCTUYHOCTh (QYHKIUU CIIpOca U
IIPEIIOKEHUS.

NHterpansHoe
HCYUCIICHUE

MMPAKTHYCCKOC 3aHATHUE

[IepBoobOpazHasi, ee cBOMCTBA.
Heonpenenennslii UHTETpa U €ro CBOKWCTBA
Y TEOMETPUYECKHUI CMBICIL.

MPAKTHYCCKOC 3aHATHUC

OcHOBHBIE METO/Ibl UHTETPUPOBAHUS
(HemocpeICTBEHHOE UHTETPUPOBAHUE,
WHTErpUPOBaHUE TI0 YACTAM,
WHTETPUPOBAHNE NIOJICTAHOBKOM).

MPAKTHYCCKOC 3aHATHUC

OrnpenesieHHbIN HHTErpall, €T0
reoMeTpuueckuii cmpici. OnpeneneHHbli
MHTErpai Kak GyHKIUS BEpXHETOo Mpeena.
Teopema Hrrotona-Jleii6nuna. CBoiicTBa
ONIPEAEIEHHOT0 HHTErpaia.




I'eomeTpuueckue NpuIoKeHus
OIIpEEIEHHOr0 HHTErpaa.
HecoOcTBeHHbIe HHTErpaibl IEPBOrO U
BTOPOTIO poja.

MPAKTHUYCCKOC 3aHATHUC

4. @yHKIUA MHOTHX [lonaTne GyHKIIUN MHOTUX NIEPEMEHHBIX.
[IEPEMEHHBIX I'papuk KIIUU MHOTUX IIEPEMECHHBIX.
P MPAKTHYECKOE 3aHIATHE pagux pym p
[Ipenen u HENPEpBHIBHOCT (YHKLIUU
MHOTI'MX [IEPEMEHHBIX.

YacTHbIE TPOU3BOAHBIE U TIOJIHBIN
muddepennman GyHKIMHA MHOTHX
nepeMeHHbIX. [IponsBoHas 1o
HaIpPaBICHUIO.

IMPAKTHYECKOC 3aHATHE

I'paguent GyHKIIMKM MHOTUX MTEPEMEHHBIX.
DkcTpeMyM (pYHKIIUA MHOTUX
nepeMeHHbIX. /J[ocTaTrouHoe yciioBre
sKcTpeMyMa QYHKIUH JIBYX [IEPEMEHHBIX.

IMPaKTHICCKOEC 3aHATHC

** ceMHUHaApBI, IPAKTUYECKHUE 3aHATH, IPAKTUKYMBI, Ta00paToOpHbIe pabOTHI, KOJUIOKBUYMEI U WHBIE aHAJOTHYHBIC
3aHATHA
HNuas koHTakTHasA padora

ITpu mpoBenenun yueOHbIX 3aHsATHI CI'DY olecneunBaeT pa3BUTHE y OOYYAIOIIMXCS HABBIKOB
KOMaHTHOW paboTbl, MEKITMYHOCTHOM KOMMYHUKAIUH, IPUHATHS PEILICHHUH, TUAEPCKUX KauecTB (BKJIIOYast
IpU HEOOXOJMMOCTH IPOBEIECHUE WHTEPAKTHBHBIX JIEKIUI, TPYIIOBBIX TUCKYCCUH, POJIEBBIX WID,
TPEHUHIOB, aHAJIU3 CUTYAIM U UIMUTAIIMOHHBIX MOJIEJIEH, MTperojaBaHue TUCHMILIMH (Moayneit) B hopme
KYpCOB, COCTaBJIEHHBIX Ha OCHOBE PE3YJIbTaTOB HAYYHBIX MCCIIEIOBaHHM, MPOBOAUMBIX OpraHU3aluel, B
TOM YHCJI€ C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH MpOoQecCHOHATbHOM AEATENbHOCTH BBITYCKHUKOB U
notpeOHocTel paboTomareneit).

@DopMbI U METOBI TPOBEACHUS HHOW KOHTAKTHOM paboThl MpUBeAeHB B METOANYECKHUX YKa3aHHUIX
110 OCHOBHOM MTPO()eCCHOHAIIBHON 00pa30BaTEIbHON MpOTpaMMe.

4.2.2 CamocTosiTeJibHasi padoTa

HaumvmenoBanue TeMbl (pa3aeiia .
Neni/m (p ) Bua camocrositeibHOI padoThl ***
JTACIHHUILINHEI
1 BBenenne B MaremaTHueCcKuid aHAIN3. TE€OpUS |- BHITOJIHEHHE TIOMAITHUX 3a1aHHH
' IIPEJIEI0B - TECTHPOBAHUE

- BBITIOJTHEHHE JOMAIIHUX 3aJaHHuI
2. JuddepennnanbHoe HCUUCIEHUE

- TECTUPOBAHHE

- BBIIIOJTHEHUE JOMAITHUX 3a):[aHI/II71
3. WNHTerpaibHOE UCUUCTICHUE

- TCCTUPOBAHHNC

- BBITIOJTHEHHE JOMAIIHUX 3aJaHHuI
4, DYHKIIUA MHOTHX TTEPEMEHHBIX

- TECTUPOBAHHE

*** camocTosTeNbHAs paboTa B CEMECTpe, HalMCaHHe KYPCOBBIX paldoT, JOKJIAJ0B, BBHIMOJIHEHHWE KOHTPOIBHBIX

pabort




5. MaTtepuajibHO-TEXHHYECKOE U Y4eOHO-MeToAnUYecKoe odecnevyeHue M CUMILTHHbI

5.1 JIuteparypa:

OcHoBHasl JuTepaTypa

1. Kpemep, H. III. Marematnueckuii anamu3 B 2 4. YacTp 1: y4eOHMK M TPAKTHKyM JUIs
akanemuueckoro 6akamaspuara / H. I1I. Kpemep, b. A. Ilytko, . M. TpuiiuH ; OTBETCTBEHHBINA PEIAKTOP
H. I1I. Kpemep. — Mocksa : MU3natensctBo FOpaiit, 2019. — 244 c. — (bakanaBp. AkageMHU4ECKH Kypc).
— ISBN 978-5-534-02017-5. — Tekcr : oanekrponsusiidi // ObC [Opaiir [caiit]. — URL:
https://biblio-online.ru/bcode/434537

2. Kpemep, H. III. Marematnueckuii aHanu3 B 2 4. YacTh 2: y4yeOHUK M TNPAKTHKYM IS
akajemuueckoro Oakanaspuara / H. ILI. Kpemep, b. A. [Tytko, 1. M. TpumimH ; OTBETCTBEHHBINH PEIaKTOP
H. II. Kpemep. — Mocksa: M3natensctBo FOpaiit, 2019. — 389 ¢. — (bakanaBp. AkageMudeckuii Kypce).
— ISBN 978-5-534-02019-9. — Tekct: oanekrponnbii // DOBC HOpaiit [caiit]. — URL:
https://biblio-online.ru/bcode/434538

3. Makapos, C.M. Maremaruka ajis 3KOHOMHUCTOB (MaTeMaTHYEeCKUN aHaNW3 W JIMHEHHas

anrebpa): ydeOHoe mocobue / MakapoB C.M. — Mocksa: KuoPyc, 2020. — 263 c. — ISBN
978-5-406-07840-2. — URL: https://book.ru/book/934068 (mara obOpamenus: 30.10.2019). — Tekcr :
3IIEKTPOHHBIM.

JlonmosiHUTE/IbHAS JIUTEPATYpPa

Matematuka Jisi SKOHOMHCTOB. 3afadHuk: ydeOHoe mocodue / C.M. MakapoB mon pexn., M.B.
Mumenko mox pexn. — MockBa: KnoPye, 2018. — 358 c¢. — ISBN 9785406064238
https://www.book.ru/book/930056

5.2. IlepeyeHb JUIIEH3MOHHOTO MPOTPAMMHOI0 o0ecredeHust

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

2. Office 365 ProPlus, Microsoft Office 2019, Microsoft Office 2016 Professional Plus (Word, Excel,
Access, PowerPoint, Outlook, OneNote, Publisher) / Microsoft Office 2007 (Word, Excel, Access,
PowerPoint)

3. STATISTICA 6.0 (uuz. moss3.)

=

5.3 CoBpemennbie npogeccuoHaTbHbIe 0a3bl JAHHBIX, K KOTOPHIM 00ecreYyuBaeTcs J0CTYI
o0yuarumuxcst

1. IlpodeccuonanpHas 6a3a qaHHbIX «MHDOpMaImoHHBIE cucTeMbl MUHUCTEPCTBA YKOHOMUYECKOTO
pa3ButHs Poccuiickoit @enepaunu B cetu Mutepuer» (ITopran «Odunnansuas Poccusy -
http://www.gov.ru/)
2. [Ipodeccruonanphas 6a3a nanHbIX «DUHAHCOBO-7KOHOMHUYECKHE TTOKa3zaTenu Poccuiickoii
denepanuny (OpunmansHbiil caiit Munucrepcta punancos PO - https://www.minfin.ru/ru/)
3. Ilpodeccuonanbhas 6a3a nanHbIx «O¢unuansHas cratuctuka» (Opuunanbhblil caiit enepanbHOR
CIyObI TOCY/IapCTBEHHOM cTaTUCTUKY - http://www.gks.ru/)

5.4. I/IH(l)OpMalII/IOHHO-CI[paBO‘-lHI)Ie CUCTEMBI, K KOTOPbLIM o0ecneuuBaeTcs A0CTYII

o0yuarumuxcst
1. CnpaBouHo-nipaBoBas cuctema «Koncynprant [1mroc»
2. CnpaBouHo-npaBoBas cucrema «I’APAHT-Makcumym»

5.5. CnenuajabHbIe MOMELEeHUS

Y4eOHble aynutopuu i npoBeaeHus 3auaTiuil  |KoMIuiekTsl yueHndyeckoit Mebenu
JIEKIIMOHHOT'O TUIIa MynpMeIuHBINA TPOEKTOP
Hocka
OKpaH
VY4eOHble ayIUTOPUN IJIsi TPOBEICHUS KomriexTs! yuennueckoi Medenu
NPAaKTUYECKHX 3aHATUH (3aHATUH ceMuHapcKoro |MynbMeauitHbII poeKkTop
THUIIA) Jocka
OkpaH
Kommnsrorepsl ¢ BbIX010M B ceTh «HTEpHET» N
ONOC CI'9Y




VY4eOHble ayIUTOPUN IJIs TPYNIOBBIX U
WHJUBUIYAJIbHBIX KOHCYJIbTALIUN

KommiekTsl yueHndeckoit medenu
MynbMeaUIHBIN IPOEKTOP

Hocka

OKkpaH

Kommnsrorepsl ¢ BbIX010M B ceTh «HTEpHET» U
OUNOC CI'DY

Y4eOHble ayAUTOPUHU I TEKYIIETO0 KOHTPOJIS U
MIPOMEKYTOUYHOM aTTECTALUU

KommiekTsl yueHrn4eckoit medenu
MynbMeaUIHBIN IPOEKTOP

Hocka

OkpaH

Kommnsrorepsl ¢ BbIX010M B ceTh «HTEpHET» U
SUNOC CI'DY

[TomerneHus 111 CaMOCTOSATEIBLHON pabOTHI

KomrmiekTsl yueHnueckoit medenu
MynbMeaUIHBIN IPOEKTOP

Hocka

OKkpaH

Kommnsrorepsl ¢ BbIx0/10M B ceTh «HTEpHET» U
OUNOC CI'DY

[TomernieHus A1s1 XpaHEHUs U
PO UIAKTHIECKOTO 00CTyKUBAHUS
o0opynoBaHus

KommiekTsl ciennain3upoBaHHON Mebenu Juis
XpaHeHus: 000py10BaHuUs

Jist ipoBeICHMSI 3aHATUIN JIEKITMOHHOTO THITA UCTIOIB3YIOTCS JEMOHCTPAIIMOHHOE 000pYIOBaHUE U
y4eOHO-HarJsAHbIe TOCOOMs B BHUJE MPE3CHTAIIMOHHBIX MAaTEpUANOB, OOECIEUYMBAIOIINX TEMATUYECKUE

WJUTIOCTPAIHH.

5.6 JlabopaTopuu 1 J1aGopaTOpHOE 000PY/A0BAHHE

JlabopaTopus

WH(POPMALIMOHHBIX

TEXHOJIOTHH

B IpO(eCCHOHAITBHON
JeSITeTbHOCTH

KomrutexkTsl yaernueckoir Mebenu

MynbMeauiHbINA IPOEKTOP

Jocka

OkpaH

Komnsroreps! ¢ Berxoaom B ceth «MuTepHeT» 1 SUOC
CIoy

JlaboparopHoe 00opymoBaHHE

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

6.1. KOHTpoJIbHBIC MEPONPUSITHSA 110 JMCIUIIIMHE

Bua konTpoJs

OTMeTuTH
HYKHOE
3HAKOM

«+»

®opma KOHTPOJIA

Texymuit KOHTPOJIb

O1neHKa JOKJIaIOB -

Y CTHBIN/TTMCEMEHHBIN OTPOC -

TectupoBanue +

[IpakTueckue 3agaun -

OneHka KOHTPOJIBHBIX paboT (U1l 3a04HON
(dhopMbI 00yUeHHST)

[IpomeXyTOUHBIA KOHTPOJIb OK3aMeH

+

ITopsinok npoBeneHnst MepONPUATHI TEKyIIero ¥ NPOMeKYTOYHOI0 KOHTPOJISI ONpee/sieTcst
MeToan4yecKMMH YKA3aHUSIMM 10 OCHOBHOW mnpodeccHOHAIBLHOH 00pa3oBaTe/ibHOI NporpaMmme
BbICIIEro 00pa3oBaHusl, YTBepxkIeHHbIMH YueHbIM coBeroM ®I'BOY BO CIJY Nel0 or

29.04.2020r.




6.2. Illnanupyemble pe3yJbTaThl 00yYeHHs 10 JMCHHUILIMHE, 00ecTeYHBAIOIINe NO0CTHKEHHe
MJIAHUPYEMBIX Pe3yJbTaTOB 00y4eHHs 10 MporpaMmme

Ob6menpodeccnonanbubie komnereHuun (OIIK):
OIIK-2 - ciocoGHOCTBIO OCYIIECTBIATH COOP, aHAIN3 U 00paOOTKY JaHHBIX, HEOOXOMMBIX JJISI PEIICHUS
poeCCHOHATIBHBIX 3a]1a4

[Tnanupyembie [Inanupyemble pe3yabTaThbl 00y4eHHs 10 AUCHHUILIMHE

pe3yJIbTaThl

o0OydeHus 1o

IporpaMme
3HaTL VYMeThb Brapers

(MMETh HABBIKH)

[Toporosbiii OIIK231: ocHOBHBIE OIIK2yl: onpenenars OIIK2B1: HaBbIKaMu cOopa,
METOJIbI COOpa, aHaIM3a U |IIEHHOCTh cOOpa, aHaJIM3a |aHaJM3a U 00paboTKU
00pabOTKHU JaHHBIX, 1 00pabOTKK COOpaHHOHN  |TaHHBIX, HEOOXOIUMBIX IS
HEOOXOAUMBIX IS (huHaHCOBO- pelieHus
pelieHus HKOHOMMYECKOI npodeccuoHaNbHBIX 3a7a4
npodecCHOHATBHBIX 3a1a4 |[MH(pOopMaIim

[ToBbI11IEHHBIN OIIK232: Bo3moxxHocTn  |OIIK2y2: OIIK2B2: npuemamu
00paboTku coOpanHOU CUCTEMATU3HPOBATh U pelieHus
uH(bOpMauu A HUHTEPIPETUPOBATH npodeccnoHanbHbIX 3a7a4 Ha
pelIeHus MIOJIyYEHHYIO OCHOBE PE3yJIbTaTOB,

HpO(l)CCCI/IOHaJ'IbHBIX 3aga4

nHpOpMaIHIO IS
pelIeHus
podecCHOHAbHBIX 3a1a4

MOJIYYCHHBIX B pPE3yJIbTaTe
aHanmu3a 1 00paboTKH
cobpaHHO nHMOPMAITUN

6.3. HacnopT OLHCHOYHBLIX MaTCpHAJIOB

Nen/m | HammeHoBaHMe TeMbl Kountpoanpyemsie Buja koHTpoOJIsi/MCcIOIb3yeMBble
(pa3neJia) IMCHUIIIHHBI IUIAHMpYyeMble OlICHOYHbIE CpeCTBa
pe3yabTaThl 00y4eHH sl
B COOTHOILIICHUH C
pesyJbTaTamu Texymmi IIpomMe:kyTOYHBIH
00yueHus mo
NporpamMme
1. Beenenne B OIIK231, OIIK232, TectupoBanue |DK3aMeH
matemarnueckui ananus. (OIIK2yl, OIIK2y2,
Teopus npenenon OI1K2g1, OITK282
2. HuddepenunansHoe OI1K231, OIIK232, TectupoBanue |Dx3aMeH
UCYHCIICHHE OIIK2yl1, OIIK2y2,
OI1K2g1, OITK282
3. NHurerpansHoe OIIK231, OIIK232, TectupoBanue |JK3aMeH
VCYHCIICHHE OIlK2yl1, OIIK2y2,
OIIK2g1, OITK282
4, DYHKIIUU MHOTUX OIIK231, OIIK232, TectupoBanue |DKk3ameH
[IEPEMEHHBIX OIIK2yl1, OIIK2y2,
OIIK2g1, OITK282

6.4.0eHO0YHbIC MAaTEPHAJIbI VIS TEKYLIEro KOHTPOJIs

IIpuMepHasi TeMaTHKAa 10KJIA/10B

Paznen nucuunjanHbI

Tembl

Bonpocs! 1J1s1 yCTHOT0/MMCBMEHHOT0 OIPOCca




Paznesa nucuuniinmabl  (Bormpocsl

33}13]—[1/[5[ AJIA TECTUPOBAHUSA IO JUCHUIIJIMHE NJI OHECHKH C(l)OpMPIpOBaHHOCTI/I KOMl’leTeHIII/Iﬁ
Pasmeniensr B DUOC CI'DYVY, https://Ims2.sseu.ru/course/index.php?categoryid=514

Eciau pyHknuio f(x) MOMXKHO NPEACTABUTH KAK CYMMY YHCJIa A U 0€CKOHEYHO MAJIOH
npu X — X, QyHKUUH, TO:

-f(x)=A

-Uucno 4 ectb npeaen ¢GyHKuuu f(X) mpu X — X,
-Oynkuus f(x) sABasSeTCS OECKOHEYHO MAJIOM MPU X — X,
- f(x) He uMeeT mpeaeia Ipu X — X,

Eciin B HEeKOTOPOM OKPECTHOCTH TOYKH X, (PYHKUHUsl f(X) 3aKIH0OUYEHA MEXKAY ABYyMS
GyHKIuAMH ¢(X) U y(X), IMEIOIIMMHU OAMHAKOBLII npeaea A npu X — X,, TO
Gynkuusa f(x):

-meert 3nauenue f(x,)=A
-He nmeer npenena npu X — X,
-CTpeMUTCS K HYJIIO IPA X —> X,

-MeeT nipenen mpu X — X, , paBHbIN A

Iycerb a(x), B(x) - 0eCKOHEYHO MaJible P X —>a | lim %
X—a (04

=1.Torma a(x):
-Pasna f(X)

-OkBuBajenTHa [(X)

-Beckoneuno Manas GoJiee BHICOKOTO Topsiika, yem [(X)

-Beckoneuno manast 6osiee HU3KOTO Mmopsiaka, yem [(X)

YkaxuTe HeBEPHOE YTBEPKIACHHE:

sinx _

- lim——=1
x—0 X
COS X
- lim—==1
x—0 X
. tgx
-hméLzl



. arctgx
- lim X _

x—0 X

1

3HauyeHue npegesaa lim tgx paBHO:
T

X—>—+0
2

-HE CYIIECTBYET

2 3n
3nauenue npeaena lim (l_ﬁj paBHO:

cos5x
2X

3HaveHue npeaesia Iim0 paBHO:
X!

2X% + X
X

3HaveHne mpegesia Iirrg paBHO:
X—

5x? +1

3HadyeHue nmpeaesaa —_
P oo X3 —2X+3

PaBHO:

-0



sin 3x
2X

3HaveHune nmpegesia Iin]) paBHoO:
X—>

NDjw wlN

1
[IEN

olo

Cos5y—cosTx
2

lim
Bbruuciaure *° x

-12

X+ 2P+ X+ 3
3nayenue npeaena lim : paBHO:
x>0 X +1

AX—0 y

Ecim pynkuus nudgepeHuupyeMa B HEKOTOPOH TOYKe, TO OHA B 3TOH TOYKe:



-MImeeT pa3pbIB EPBOTO poja

-HenpepriBHa

-IIpunumaer 3nauenue, pasuoe 0

-Mmeet pa3pbIB BTOpOro poaa

HenpepbIBHOCTH PYHKIIMH SABJISACTCH:

-Heob6xoaumeIm yciioBueM quddepeHmpyeMocTd GyHKITUN

-JloctatounbiM ycinoBrueM AuddepeHIUpyeMOCTH PYHKIIUN

-Heo6xoauMbIM 1 TOCTaTOYHBIM yCIOBUEM AU(PHEpeHIUPYEMOCTH PYHKITHH
-Kpurepuem nuddepenniupyemoctu QyHKIIUN

Ecim y=f(u) u u=¢(x) nudpdepeHuupyembie GPyHKIHMHA OT CBOMX apryMeHTOB, TO
NMPOU3BOIHAS CJ0KHOU PYHKUMU Y = f(p(X)) paBHa:

-y = 1(p'(¥)

-y = f(e(x)

-y = f(p(x)9'(X)
-y = (X' (x)

IpousBoanas pynkuun y=l0gaX:

_y'= 1
xIn a
- '— 1
aln x
X
_y’=
Ina
_Y_Ma

Mexny aBymst HyassMu Jug¢epeHuupyemon (pyHKIMU BCeraa Hanaercs:
-Touka pa3psiBa

-XoTs OBl OJIMH HOJIb MPOU3BOTHOM

-XoTs ObI OZIMH HOJIb BTOPO TTPOU3BOTHON

-Touka nepeceuenus rpaduka ¢ ocsto OX

JAuddepenunan pyHKunM paBeH:

-dy = f(X)Ax



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

Kaxkue 3Haku umMer0T npupamenne pyHKIMH ¥ NpUpalleHne apryMeHTa yobIBaKoIei
bynkuum:

-IIpoTuBOMNONIOKHBIE 3HAKU
-OIMHAKOBBIE 3HAKU
-OHM paBHBI HYJIIO

-OHH coBIAIAIOT

IMpousBoanas pyukuuu f(X) = x> + Jx paBHa:

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

Yemy paBHA NPOU3BOAHAA QYHKIMHU B TOYKE:
-YIi1y HaKJIOHA KacaTelbHOM, MPOBEAECHHON K TpaduKy (PYHKIIUU B JAHHOU TOYKE
-TanreHcy yria HakJIoHA KacaTeJIbHOU, POBEACHHOM K rpaduky (QYHKIIUU B TaHHOU TOUKE

-Kocunycy yria HakjaoHa KacaTelbHOW, TPOBEICHHOM K rpa@uKy GyHKIHMH B TaHHON
TOYKE

-Cunycy yriia HakJIOHa KacaTeIbHOU, MPOBEACHHON K rpaduKy (QYHKIIMH B TaHHOW TOUYKE

OmnpenesnTe yroa HAKJIOHA K MOJ0KUTEILHOMY HanpaBJieHu10 ocu OX kacarejibHOi
K KPHBOii Y = 2X° B TOUKe ee ¢ abcuuccoii, pasHoii 1/4:

-45°

-135°

-60°

-90°

Onpenennre nopeaenue GyHKun Y = 2X*> + X — 1 B OKPECTHOCTH TOUKH X = —3:
-OyHKIUs yObIBaeT

-OyHK1MS BO3pacTaeT



-OyHK1Ms HE YObIBAE€T U HE BO3pacTaeT
-OyHKIMS paBHA HYJIIO
HeonpeneneHHbId HHTETPAJI ITO:
-Yucno

-COBOKYITHOCTh YU CEJ

-OyHKIUSA

-CemeiicTBO (hyHKIIUH

b
Eciu BpInoJsiHsieTcs paBeHcTBO f(X) = F'(X), TO J'f(x)dx paBeH:
a

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

-F(a)-F(b)

b
Eciu B onipeesiecHHOM MHTErpaJie I f (X)dx BBINOJHHUTL MOJACTAHOBKY X =¢(t), rae

a

p(a)=a,; ¢(f)=Db, TO HHTErpaJ MpUMeT BH/I:

b

- j f (t)dt

a

B

- [ f(p()at

o

B

-[ T o) ¢/t

a

b

-[ Fo) - p(B)dt

a

Ykakure BepHOe PAaBeHCTBO:
- j (f (X) + @(x))dx = j f(x)-dx— j @(X)dx

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

f f(x)dxzjf(x)-dx
() [e(x)-dx

- [(£00-000) - dx = [ £ (3)-dx+ [ () - dx



Yemy paBHA NPOM3BO/IHAS OT HeoNpeaeJeHHOI0 HHTerpaJja:
-IIpou3BoHONM OT MOUHTETPATLHON (DYHKITUN
-IloguHTerpanbHOil PyHKIUN

-IlonnHTETpanEHOMY BBIPAKEHUIO

-Jlnddbepennmany GyHKIAN

Hurerpan J'L paBeH:
Ja? —x? )

_arcsin x+c

. X
arcsin—+c¢
- a

1 . X
—arcsin—+c¢
-a a

1 . X
—arcsin—+c¢
-2a a

IMycTs pynkmus y = f(X) HenmpepbIBHA Ha IPOMeEKYTKe [a; 00), TOT/AA:

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

T f(x)dx = !,L”lj f (x)dx

o0

jf(x)dx:tl)igl(f(b)— f(a))

-a

T f(x)dx =lim f(x)— f(a)

- a X—»00

Iycrs dpynkmus y = f(X) HempepbiBHA B MHTepBaJie [a; D), Torna HecoGcTBeHHDBIH

b
MHTerpa I f(x)dx paBeH:

b.rf (x)dx

b—e
lim j f (x)dx

- a

b+e

lim j f (x)dx



im £ (x)- f(a)
Hurerpan [sin3xdx paseH:

_3cos3x+C

-—3cos3x+C

1cos3x+C
3

—10053x+C
3

HNuTerpan I cos(§+%jdx paBeH:

-2cosX+3x+C

-23in(5+zj+c
2 3

-Esin5+£x+c
2 2

Lo X T4
2 2 3

1-2x

Huterpan [2*)dx pasen:

2(1—2x)
In2

+C

-2 n24C

_ 2(1—2x)
+C
2In2

202924 C




X
-3tg-+C
g3

I'padpuxom pyHKkIMHU IBYX IepeMEHHBIX B 001IeM CJaydae siBJISAETCS:
-Kpusas na minockoctu OXy

-Kpusas na mockoctu Oyz

-KpuBas Ha miockoctu OXz

-Hekoropast mOBEpXHOCTh B TPEXMEPHOM IPOCTPAHCTBE

JInnueii ypoBusi pyHKIMH ABYX mepeMeHHbIX Z=f(X,y) siBsieTcs:

-JInnans Ha mockocTr Ox) B KaXA0W TOUYKE KOTOPOH (YHKIIUS MPUHUMAET OJTMHAKOBBIC
3HAYCHHUS

-JIunus Ha mmockoctr OyZ B KAKI0M TOYKE KOTOPOH  (DYHKITUS TPUHUMAET OJTMHAKOBBIE
3HAYCHUS

-JIuaus Ha mockoctu OxZ B K&)K,Z[Oﬁ TOYKC KOTOpOﬁ (bYHKI_[I/I}I IIPUHUMACT OAMHAKOBBIC
3Ha4YCHUA

-I'eomeTpruyecKoe MECTO TOUEK MPOCTPAHCTBA, 3aJaBAEMbIX KOOpAUHATaMu: (X;Y; f (X, y))
DYyHKIUA HECKOJIBbKHUX NepeMeHHbIX A depeHurpyema B TOUKe, €CIM:
-CyIlIeCTBYIOT YaCTHBIE MPOU3BOJIHBIE TaHHON (DYHKIIMH B 3TOM TOUKE

-CymiecTByeT X0Ts Obl OJJHA U3 YaCTHBIX TPOU3BOIHBIX TAHHOW (PYHKIIMH B JAHHOW TOUKE

-UacTHbie TpOU3BOAHBIC TAHHON (PYHKITMU CYIIECTBYIOT B HEKOTOPOUW OKPECTHOCTH
JAHHOU TOYKHU U HENIPEPBIBHBI B CAMOU TOUYKE

-XoTs ObI O7JHA U3 YACTHBIX MPOU3BOIHBIX CYIIECTBYET B HEKOTOPOM OKPECTHOCTH JIAHHOM
TOYKH Y HENPEPBIBHA B CAMOU TOUYKE

Jdana pyHKUuUs HeCKOJIbKHUX nepeMeHHbIX. [Ipenes (eciu OH cymecTByeT U KOHEY€H)
OTHOIIEHUS YACTHOI0 NMPUPALIEHUS JAHHON QYHKIMHU 10 HEKOTOPOI NEepeMEeHHOH K
NPHUPALIECHUIO 3TOH NEPEMEHHON NPH CTPEMJICHUHU MOCJIEAHEro K HYJII0 HA3bIBACTCS:

-HacTHOM MPOM3BOIHON JaHHOW (PYHKIIMU MO COOTBETCTBYIOINICH IEPEMEHHON
-IlonueiM nuddepenimanom JaHHOU QyHKIUN

-I'panuentom nanHOM PyHKITUN

-IlomHbIM MpUpalieHreM NaHHON (QYHKIIUN

Moanbiii Mupdepenunan pyHkuu AByx nepemeHnbIx z=f(X,y) BoIuucsieTcst mo
dbopmye:

-dz=dx+dy

’ !
-dz=z, +1z;



-dz=2zdx+zdy
-dz=12"-dx

IIpou3BoaHasi mo HanpaBJeHNn0 GyHKIUH ABYX nepeMeHHbIX Z=f(X,y) BoIuncasercs
o popmy.ie:

oz 0oz oz
-—=—C0Sa+—CO0Sx

al  ox OX

o .,
-—=17+1Z

al Y

oz oz oz
-—=—C0Sa+—Cosf3

o ox oX
-Q:Qcowci@cosﬂ

o ox OX

o 2,2
Haiiaure nosubii 1udpepeHuuan GyHkuuu Z=EnLy+ X

_dz = cosxydy + 2xy7%dy

_dz = cosxydx + dxydy

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

Ykaxure HaudoJIbIIee BO3MOKHOE KOJMYECTBO YACTHBIX IPOU3BOAHBIX BTOPOIO
nopsiika pyHKIUM TpeX NnepeMeHHbIX:

-12

Jlunuu ypoBHst pyHKUUH X° +y>—z=0 npeacraBJsiioT co6oii:

-CemeiicTBO Mmapabo

-CemeticTBO THIIEPOOIT

-KoHueHTpruueckue okpy>KHOCTH, paJInyC KOTOPBIX YBEITUYUBAETCSI C POCTOM Z

-KoHleHTprUecKne OKpyKHOCTH, painyC KOTOPBIX YMEHBILIAETCS C POCTOM Z

" z=xe’ + ye'.
Haiaure yacTHbIe NPOM3BOAHBbIE PYHKIUM ABYX NIEPEeMEHHBbIX :



iz iz
— =gt — =gt +

_ i oy

d J

oy +}’€";—Z=x€’”+e"
_ i £y
a—Z:xe"’+€”;—Z:eJ'+yex
_ ik £y

J J
—z:xey+ye”;—z:xe"’ +e”
i £y

I'paguent pynkuun z=2x-y B TOuYKe (1;1) 1 B Touke (0;0):
-OTO OJIUH U TOT K€ BEKTOP

-OT0 pa3HbIE BEKTOPbI

-He cymectByer

-PaBeH Hym10

HanpasieHue Hauckopenero Bo3pactanus GyHKkuuu z = 2xy +§ B TOuke (2;1)
3ajaeTcsi BEKTOPOM:

-¢(4:2)

-¢(3;2)

-t(1;2)

-t(4;1)

6.5. OneHouHble mMaTepuaJabl 1JIs1 l'[pOMC)KyTO‘IHOﬁ aTTreCTalum

Donp, BOIIPOCOB JIsI IPOBEACHUS MPOMEKYTOYHOI'O KOHTPOJISI B (1)0pMe IK3aMCHaA

Pa3nes qucnuniunael  (Bonpocskl

Beenenue B 1. Tlpenen mocnenoBaTenbHOCTH U Ipeaen pyHkuuu. ['eomerprueckas
MaTeMaTHYeCKUN aHaJH3. MHTEPIPETAIIHS.

Teopus npenenos beckoneuHo maible U 6eckoHeYHO Oonbine GyHKIMU. VX CBOHCTBA.
CpaBHeHHE 0€CKOHEYHO MallbIX (DYHKIUH.

OCHOBHBIE TEOPEMBI O MpeJIeIax.

[Tpu3Haku cyniecTBOBaHHUS Mpe/eNa.

Bbeckoneunslie npenesnsl. OTHOCTOPOHHUE MTPEIEIBI.

3amedarenbHbIE IPEIEIbI.

HenpepsiBHOCTh QyHKITMN. CBONCTBA HENPEPHIBHBIX (DYHKITHIA.
Touku pa3pbiBa QyHKIIUH.

©CoNR LN

Juddepenunansuoe
WCUNCIICHUE

. IIponsBoaHas. Ee reoMeTpu4eCKuid CMBICII.

. CBsI3b MKy HEMTPEPHIBHOCTHIO B TU(PHEPEHITUPYEMOCTHIO.
. OcHOBHBIE TEOpEMBI 0 TUPHEPEHIIUPYEMBIX PYHKIUAX.

13. Jlorapudmuueckoe nuddepeHmpoBaHue.

14. Muddepennman ¢pynkunn. CroiictBa nuddepenimana.

el
[N =)

[N
N




15. Ces3p quddepennmana u npou3BOAHON. Beraucienne
muddepeHnmana.

16. T'eomeTrpuueckuii cmbich auddepennnana.

17. IlpousBoaHbie BoicIIUX NOpsaAKoB. [IpaBuno JlonuTans.

18. Bo3pacTtanue u yobiBaHUE (QYHKIIHH.

19. Dkctpemym pyHkmru. HeoOX0quMbIid U TOCTATOYHBIN TPU3HAKT
JKCTpeMyMa.

20. BeimykiocTh ¥ BOTHYTOCTH rpaduka ¢pynkuuu. Touku neperuoda.

WuTerpaabHOE HCUMCIICHHE 21. T[lepBooOpa3Hasi U HEOTPEICICHHBII HHTETPAI.

22. CBOMCTBa HEOIPEICIICHHOTO HHTETpaa.

23. He3zaBUCUMOCTbH BHJIa HEOTIPEICIICHHOTO HHTETpajia OT BbIOOpa
apryMeHTa.

24. MeToj 3aMeHBI IEPEMEHHON B HEOTIPEICIICHHOM HHTETpaJle.

25. MeToa HHTETpUPOBAHUS 110 YACTSIM B HEOIPEeICHHOM HHTErpaie.

26. OnpeieieHHBINA UHTETPAJ.

27. T'eoMeTpUYECKHI CMBICIT OTIPEACIIEHHOTO HHTErpaa.

28. CBoOCTBa OMPEICICHHOTO HHTETpaIa.

29. Beruncienue onpeaeneHHOro HHTerpaia.

30. MHTerpupoBaHue 1Mo YacTsM U METOJI 3aMEHbI TIPEMEHHOM B
OTIpeIeIIEHHOM HMHTETpaJe.

31. l'eomeTpHryecKue MPUIIOKEHUS ONPEICICHHOIO HHTETpaia.

32. HecoOcTBeHHBIC MHTETpAIIBI | poya.

33. HecobctBennbie naTerpassl 11 poma.

@yHKIIA MHOTUX 34. ®yHKIMY MHOTHX ITepeMeHHBIX. HempepbIBHOCTD.

MepEMEHHBIX 35. YactHble npousBoanbie. [lomHbii auddepennnar.

36. [IponsBoaHast GYHKINU 110 HATTPABICHHIO.

37. I'pagueHT.

38. YacTHble MPON3BOAHBIE BBHICIIUX MOPSIKOB.

39. DkcTpeMyMbl PYHKIIMHA HECKOJIBKUX ITEPEMEHHBIX.

40. TToctpoenune SMIUPUIECKUX GOPMYII METOIOM HAUMEHBIINX
KBaJIPaTOB.

6.6. llIkaJbl M1 KpUTEPUH OLIEHUBAHUSA MO (POPMAM TeKyUIero KOHTPOJISI M MPOMeKYTOYHOI
arrecTauuu
IIxana u KpUTEPpUH OLCHUBAHNUSHA

Ouenka Kpurtepun onenuBanus 1Jisi MepoONpUATHI KOHTPOJIS €
NpruMeHeHHeM 4-X 0aJ11bHON CHCTEeMbI
«OTJIHYHO» OI1K231, OIIK232, OIIK2y1, OIIK2y2, OITIK281, OI1IK2B2
«XOPOLIO» OIIK231, OI1K232, OIIK2yl, OIIK2g81
«YAOBJIETBOPUTEJIbHO» OI1K231, OIIK2yl, OIIK2B1
«HEYT0BJETBOPUTEILHO» |Pe3ynbraTel 00yueHust He chOpMUPOBAHBI HA TIOPOTOBOM YPOBHE




