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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.



Ilenpr0o  n3yuyeHus

IUCHUTIINHEI

ABJIACTCA

¢dbopmupoBanue

pe3yabTaToOB  OOYYEHUS,

00ecneunBaoIIKX JOCTHKEHUE TUIAaHUPYEMBIX PE3YyIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOTPaMMBI.

1. MecTo nucuuminebl B cTpykrype OIl

Hucnunmmaa MaTemMaTHYecKuid aHaiu3 BXOIUT B 0a30Byr0 dacTh Osioka bl.JluctumniauHen

(Motynn)

[IpenmecTByrOMME TUCIUILIAHEI TIO CBA3IM KommieTeHni: JIuneiinas anredpa, Madopmaruka
[Tocnenyromue AUCHUIUIMHBI TO CBSI3sSM KomnereHnuii: KoprmopatuBHble WHGOPMAIMOHHEBIE
CUCTEMBl B IKOHOMHKe, ['eoMH(OpMaIMOHHbIE CHUCTEMbI, ABTOMATU3UPOBAHHBIE CHCTEMbI KaJacTpa

HEIBMXXUMOCTH, basmnr JaHHBIX

2. [lnannpyemMble pe3ybTaThbl 00y4eHHs] MO JUCHMILINHE, 00ecleYnBalolue JOCTHXKEHHE
IUIAHMPYEMbIX pe3yJIbTATOB 00yUeHHs M0 MporpamMme

I/I3yquI/Ie JAUCHUITIIMHBI MarteMaTHYeCKUN aHAIU3 B O6paSOBaTeHBHOﬁ [MporpaMme HaIIpaBJICHO Ha

(dhopMUpOBaHHE Y 00YIAIOIIMXCS CICTYIOIINX KOMITETCHIINN:
Oomenpodeccuonanbubie komnerenuuu (OIIK):

OIIK-1 -

CIIOCOOHOCTBIO OCYILECTBIISTH IIOUCK, XpaHEeHHe, 00padOTKy U aHaIN3 HH(pOpMauH n3

Pa3IUYHBIX UCTOYHUKOB U 0a3 1aHHBIX, IPEACTABIATH €€ B TpeOyeMoM (hopMaTe ¢ HCI0JIb30BaHUEM
MH(GOPMAIIMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOJIOTHHA

ITnanupyemeie |Ilianupyemble pe3yJbTaThl 00yUeHHUs 10 TUCHMILIHHE
pe3yIbTaThI

oOyueHus 1o

porpamMme

OIlK-1 Bianers

3HaTh

Ymern

(MMETh HABBIKH)

OIIK131: TexHosnoruto
cOopa, cucTemMaTu3anuu
1 00paboTKH
uHpOpMaLuu

OIIK1yl: ocymecTBasTh
TIOUCK, XpaHEHHE,
00paboTKy U aHaIu3
uHpopMaluu 13
Pa3TMYHBIX HCTOYHUKOB
1 6a3 JTaHHbBIX

OIIK1B1: TEXHOJOTUSIMH U
CHCTEMaMH ITOMCKa, XpaHCHHUS,
00paboOTKH U MpECTaBICHUS
MaTepuaioB 3eMJIEyCTPOICTBA U
KaJ1acTpoB

OI1K132: meTosl
HOJy4YeHUs: U 00paboTKu
3eMJICYCTPOUTENBHBIX U
KaJ]aCTPOBBIX
MaTepHuajoB U3
Pas3INYHBIX UCTOYHUKOB
1 0a3 JaHHBIX

OIIK1y2: npeacraBisTh
nH(pOpMAIHIO B
TpeOyemoM opmare ¢
HCIIOJIb30BAHUEM
WH(POPMAIIMOHHBIX,
KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTUI

OIIK1B2: HaBBIKaMU 3aMOTHEHUS
Ka/1aCTPOBOM IOKYMEHTAlIHH,
MpueMaMu MpeACTaBICHUS
uHpopManuu B TpedyemMom
dbopmare ¢ UCIOIb30BAHUEM
MH(OPMALIMOHHBIX,
KOMITHIOTEPHBIX U CETEBBIX
TEXHOJIOTUI

3. O0beM U BUABI Y4eOHON padoThI
VY4eOHbIM MIaHOM MPEeTyCMaTPUBAIOTCA CIEAYIONINE BUIbI Y4eOHOM pabOThI 110 NUCHUIUIMHE:

Ounas ¢opma 00yueHust

. Bcero gac/ 3.e.

Buabi yueOHoli padoThl Cont 2
KonraktHas paboTa, B TOM YHUCIIE: 74.4/2.07
3aHATHA NEKIIUOHHOIO TUIIA 36/1
3aHATHS CEMUHAPCKOTO TUTIA 36/1
WNunuBuayanbHas kontaktHas pabora (MKP) 0.4/0.01
I'pynnoBast koHTakTHas pabota (I'KP) 2/0.06
CamocrositenpHast paboTa, B TOM YHUCIIE: 51.6/1.43
IIpoMexyTouHas aTTecTalus 18/0.5
By npomeXyTo4HON aTTeCTalluu:




DK3aMeH OK3
Oo6mas TpynoeMKocTh (00beM yacTu 00pa3oBaTeIbHOMN
nporpamMmsl): Yacer 144
3aueTHbBIE MUHHUIIEI 4
3a04Has hopma
. Bcero gac/ 3.e.

Buabl yueOHoii padoThI Cont 2
KonraktHas paboTa, B TOM YuCIIE: 14.4/0.4
3aHsTHsI TIEKIMOHHOTO THIA 4/0.11
3aHATHS CEMUHAPCKOTO THUTIA 8/0.22
WupuBuayanbHas koHTakTHas padbota (MKP) 0.4/0.01
I'pynmoas kontakTHas padota (I'KP) 2/0.06
CamocrosiTenpHas paboTa, B TOM YHUCIIE: 122.6/3.41
ITpomesxyTouHas arTecTanus 7/0.19
Bua npomexyTouHOM aTTecTalyu:
DK3aMeH JK3
OO6mmas TpymoeMKOoCcTh (00beM YacT 00pa3oBaTEeIbHOM
nporpamMmsl): Yacer 144
3ayeTHbIe EMUHUIIELI 4

4. Conepsxkanue QU CHUNTHHBI

4.1. Pazoenvl, memovl OUCUUNTUHDBL U 6UObL 3AHAMUIL:
TemaTuyeckuii MIaH JUCIUIUIMHBI MaTeMaTHUeCKUi aHAIM3 TIPEICTABIICH B TaOIHIIE.

Pa3nesibl, TeMbI AUCHMILIMHBI U BUbI 3aHATHH
Ounasi popma 00yueHus

KonTakrHas padora 3
P — = ILnanupyemsie
CeMHHAPCKOT0 5 « | Pe3yIbTaThI 00yueHus B
Ne HaumenoBaHue TeMbl = THIA e |l el & 5 COOTHOLLIEHUH C
n/m (pa3nena) THCHMILIUHBI g Z = 2 | 2 | S '%|pesyabraTamu oGydenns
= o= = | =122 noodpasosarennnoii
g3 = nporpamMmme
= © o
BBenenue B MaTeMaTHUECKUNI OlIK1sl, OIIK132,
1. anamis, TeopHs MPEeNon 8 8 12 |OIIK1yl, OIIK1y2,
' OIIK181, OIIK182
HuddepenunansHoe OI1K131, OIIK132,
2. |ucumcnenue 8 8 12 |OIIK1yl, OIIK1y2,
OIIK181, OIIK182
NHTterpanbHOE HCUKCIIEHUE OIIK131, OIIK132,
3. 12 12 15.6 |OIIK1yl, OITK1y2,
OIIK181, OIIK182
DyHKIUHA MHOTUX IIEPEMEHHBIX OIIK131, OIIK132,
4. 8 8 12 |OIlK1yl, OIIK1y2,
OIlK181, OIIK182
KoHTpoJp 18
HToro 36 | 36 | 04 | 2 [ 516




3a04Has hopma

KoHTakTHas padoTa g
= IL1anupyemsle
= pe3yJabTarhbl 00y4eHHus B
3anaTus v i‘
Ne HanmeHnoBaHme TeMbl = COOTHOIIIEHUH C
CEMHUHAPCKOro s O
n/m (pa3nesa) QM CHUNINHbBI = Tuna o = S [pesy/bTaTaMu o0yueHust
= ? > § E 10 00pa3oBaTeILHOI
3 = E = |~ = nporpamme
= < & @)
s =
&3
: [Se}
BBenenue B MaTeMaTHUECKUM OINK1s1, OTIK 132,
L aHanm Teopus npeneinos . 2 30 |OIKlyl, OlK1y2,
 SOpIIpeA OIK1s1, OTIK182
Huddepennmanbaoe OIIK131, OIIK132,
2. |ucumcnenue 1 2 30 |OIIKlyl, OIIK1y2,
OIIK1gl, OIIK182
NHuTterpanbHOE HCUKCIICHUE OI1IK131, OIIK132,
3. 1 2 32.6 |OIIKl1yl, OIIK1y2,
OIIK1gl1, OIIK182
DyHKIMMA MHOTHX ITIEPEMEHHBIX OIIK131, OIIK132,
4. 1 2 30 (OIlKlyl, OIIK1y2,
OIIK1gl, OIIK182
KoHTtposb 7
Hroro 4 | 8 | 04 | 2 [122.6
4.2 Cooepicanue pazoenoe u mem
4.2.1 KonTtakTHas padora
TemaTHka 3aHATHH JJEeKIITHOHHOI0 THIIA
HaumeHoBaHue TeMbl
Buj zanarus
Nen/m (pa3nena) % TeMaTuKa 3aHATHUSA JEKIITUOHHOTO THIIA
JIEKIIHOHHOI0 THIIA
AUCIHHILIMHBI
1. |BBenenue B [Tonsitue MHOXkecTBa. Oniepariu Hal
MaTeMaTHUYeCKUI MHOkecTBaMU. CTaHIAPTHBIE YHUCTIOBBIE
aHanus. Teopus MHOXkeCTBa. Beinykisle MHOXecTBa. [TonsaTne
MpeAeIioB JEKIHs OKPECTHOCTH TOUYKU. DyHKIIMOHATbHAS
3aBucUMOCTh. CBoiicTBa PpyHKuMi. I'paduku
OCHOBHBIX AJIeMEHTapHbIX QyHKIUH. DyHKIIUN
CIpoca U MpeaoKeHusl.
[TocnenoBarensHOCTS. [Ipenen
MOCJIEZIOBATEIBLHOCTH U €T0 CBOMCTBA.
R [Tpenen ¢pynkuuu. beckoHeunsie u
OJTHOCTOPOHHHUE TIpeIesibl. beckoHeuHO Maltbie
u 0ecKOHEYHO OouiblMe GYHKINU, UX
cBoiictBa. (CBOICTBA MPEETOB.
IIpusnaku cymecrtsoBanus npenaeina. llepseiii
¥ BTOPOU 3aMedaTeNbHbIE TIPEICIbI.
JICKIIUA o
Brruncnenue npeaenoB GyHKIHHA, CIOCOOBI
PACKPBITHSI HEOMPEAEIEHHOCTEM.
HemnpepsiBHOCTD PYHKITMN B TOUKE U HA
JEKIHs otpeske. CBOMCTBA HEMPEPHIBHBIX (PYHKIIUA.
Touku pa3pbiBa, UX KIacCU(PUKALIUS.
2. |duddepennuanproe - [TpousBoaHast GyHKINH, €€ TeOMETPUUYECKUI
VCUYUCIICHUE cMbIcil. [IpaBuia BEIYKMCIIEHNS IPOU3BOIHBIX.




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

Hccnenoanne GpyHKIUN CPEICTBAMU

i epeHIMaTbEHOTO HCUYUCIICHUS. Y CIIOBUS
MOHOTOHHOCTH (PYHKIIHH. DKCTPEMYM
dbyakuun. Heo6X01uMblil ¥ 10CTaTOYHBIE
JICKIMS MPU3HAKU CYIIECTBOBAHHS SKCTPEMYMA.
Beimykinocts ¢ynkiuu. Touku neperunda
rpaduka GyHKIUU. ACUMITOTHI rpaduka
¢dbyakuun. OO0mas cxema UCClIeI0BaHUS

byHKIMN.

[IpousBoaubie BhIcIIUX nopsiakoB. [IpaBuio
Jlonurans. Juddepennman GyHKIUN U €ro
reomeTpuyeckuii cMbici. CBoiicTBa
muddepernmana.

JIEKILIUS

OKOHOMMYECKHUH CMBICII IIPOU3BOIHOM:
IIpEACIIbHBIC U3JIEPKKU ITPOU3BOICTBA,
3JIACTUYHOCTH (DYHKLUU CIIpoca U
[IPEAIOKCHUS.

JICKIIUS

3.  |WurterpanbHOE [TepBooOpasnasi, ee cBOICTBA.
HCYUCIICHUE JeKIHsI HeonpeneneHnHblil ”HTErpai v €ro CBOMCTBA U
Ir€OMETPUYECKHUM CMBICIL.

OcCHOBHBIE METOBI HUHTETPUPOBAHUS
(HeToCpeICTBEHHOE WHTETPUPOBAHUE,
UHTETPUPOBAHUE I10 YACTSM, HHTEITPUPOBAHHE
MOJICTAHOBKOM ).

JIEKIAS

OmnpenenenHblil UHTErpai, ero
reomMeTpuueckuil cMpicia. OnpeneneHHbIi
JIeKIHst MHTErpal Kak (QyHKIUS BEpXHEro npejena.
Teopema HproTrona-JleliOnuia. CoiicTBa
OIpeJIeIIEHHOT0 HHTErpaa.

['eomeTpryeckue NpuIoKeHUs
TeKIus olnpenieneHHoro uaTerpaia. HecoOcTBeHHBIE
WHTErpAJIbI IEPBOTO U BTOPOTO poAa.

4.  |DyHKIUU MHOTHX [TonsATHE QYHKIIMM MHOTUX EPEMEHHBIX.
MIEPEMEHHBIX [— I'paduk pyHKIIMY MHOTUX NTEPEMEHHBIX.

[Tpenen u HempepbIBHOCTh (PYHKIIUU MHOTUX
NIEPEMEHHBIX.

YacTHble TPOU3BOIHBIE U MOJIHBIN
JEKIHs muddepernman GyHKIIMT MHOTHX
nepeMeHHbIX. [Tpon3BoHas Mo HanpaBJIEHUIO.

I'pagurieHT QyHKIMN MHOTUX [T€PEMEHHBIX.
OKCcTpeMyM (PYHKIIMM MHOTUX TEPEMEHHBIX.
JlocTatouHoe ycinoBHe 3KCTpeMyMa (pyHKIIUU
JIBYX ITIEPEMEHHBIX.

JICKIUA

>k.]'IeKLII/II/I 1 MHBIC yqe6HHe 3aHATUSA, IPEAYCMATPUBAIONIUC ITPECUMYILICCTBCHHYIO IICpeaady y‘{€6HOI>i I/IH(l)OpMaLII/II/I
neaarortdy€CKuMu pa6OTHI/IKaMI/I OpraHuv3anuu u (I/IJ'II/I) JIMIlaMHu, NPHUBJICKACMbIMU OpFaHI/IBa]_[I/Ieﬁ K peain3annn
00pa30BaTe/IbHBIX MPOrPAMM Ha HHBIX YCIOBHUAX, 00YyUaIOIIUMCS

TemaTnKa 3aHATHH CEMHHAPCKOI'0 THIIA

HaumeHnoBanue TeMbl
Nen/m (pa3nesna)
JTACHUATLINHBI

Buja zansarus

CeMHHAPCKOTo —— TemaTuka 3aHATHSA CEMHUHAPCKOIo TUIa




BBenenue B
MaTeMaTHYeCKUI
aHanu3. Teopus
MpeeIioB

MPAKTHUYCCKOC 3aHATHUC

[Tonsitue MHOkecTBa. Onepany Haj
MHOXkecTBaMU. CTaHIapTHBIE YHUCTIOBBIC
MHO’KECTBa. BbImyKiible MHOKECTBA.
[ToHsATHE OKPECTHOCTH TOYKH.
OyHKIIMOHATbHAs 3aBUCUMOCTh. CBOMCTBA
¢bynkuuid. I'padukn OCHOBHBIX
areMeHTapHbIX GyHKINA. OyHKIINMYU cripoca u
MPEJIOKECHUSI.

IMPAKTHYECKOC 3aHATHE

[TocnenoBarenbHOCTS. [Ipeaen
MOCJIeIOBAaTEILHOCTH U €r0 CBOMCTBA.
[Ipenen pynkuu. beckoneunbie u
OJIHOCTOPOHHUE TIpesielibl. beckoneuHo
MaJjible 1 OECKOHEYHO OoJbIe (PYHKITNH, HX
cBoiictBa. (CBOICTBa PE/ICIIOB.

MPAKTHUYCCKOC 3aHATHUC

[Ipusnaku cymectBoBaHus npeaena. [lepsoiit
Y BTOPOM 3aMeyaTesbHbIC TIPEIETIbI.
Boruncnenue npenenoB GyHKIHMA, CIOCOOBI
PACKpPBITHSI HEONTPEAEIEHHOCTEH.

IMPaKTHICCKOEC 3aHATHC

HenpepbIBHOCTH ()yHKIIMH B TOUKE U Ha
orpe3ke. CBOWCTBA HEMPEPHIBHBIX (DYHKITHIA.
Touku pa3pbiBa, UX KIacCU(UKAIHA.

Hudbdepennmanbaoe
WCYHCIICHUE

MMPAKTHUYCCKOC 3aHATHC

[IpousBonHas ¢pyHKIUHU, €€
reoMeTpuueckuii cmbici. IlpaBuna
BBIYKCIICHUS IPOU3BOIHBIX. OCHOBHBIE
TeopeMbl T PepeHINATEHOTO UCUUCIICHUS:
teopembl Oepma, Post, Jlarpanxka.

MMPAKTHYCCKOC 3aHATHUC

HccnenoBanue GyHKIMM CPeICTBAMU
mQQepeHIaTbHOTO HCYUCICHUS. Y CIIOBUS
MOHOTOHHOCTH (PYHKIIMH. DKCTPEMYM
¢ynkunn. HeoOxoaqumeblil U JocTaTouHbIe
MPU3HAKU CYLIECTBOBAHMSI SKCTPEMYMa.
Beimyknocts GpyHkiun. Touku neperuda
rpaduka QyHKIMHU. ACUMOTOTHI rpaduka
¢dbynakuu. OO01iast cxema ucciae10BaHus

GyHKIUH.

MMPAKTHYCCKOC 3aHATHUC

[IpounzBoaHbIe BeicnX nopsAakoB. [IpaBuiio
Jlonurans. luddepenuman pyHKIUM 1 ero
reoMeTpuueckuii cmpica. CBoiicTBa

g depennmana.

IMPAKTHUYECKOC 3aHATHE

DKOHOMHYECKHUI CMBICI TTPOU3BOIHOM:
IpeJIebHbIE U3IEPKKU IPOU3BO/CTBA,
3JIaCTUYHOCTH (PYHKIUU CIIpOCca U
MIPEIOKEHUS.

NHurerpansuoe
HCUYUCIICHUE

MPAKTHYCCKOC 3aHATHUC

[TepBooOpasnas, ee cBOICTBA.
Heonpenenennslii UHTETpail v €ro CBOMCTBA U
T€OMETPUUYECKHUI CMBICII.

IMMPAKTHUYECKOC 3aHATHE

OcHOBHBIE METOIbl UHTETPUPOBAHUS
(HemocpeICTBEHHOE UHTETPUPOBAHUE,
WHTErpUPOBaHUE TI0 YaCTAM,
MHTErPUPOBAHNE NIOJICTAHOBKOM).

IMMPAKTHUYECKOC 3aHATHE

OnpeneneHHblil HHTETpal, €ro
reoMeTpuyeckuil cmpici. OnpeneneHHbIN
MHTErpaj Kak (QyHKIUS BEpXHETo Mpejaena.
Teopema HproTrona-JleliOnuma. CoiicTBa




OTIPEJICIICHHOTO UHTErpaa.

I'eomerprueckue NpUIOKEHUs
OIIpEJIeIEHHOT0 UHTErpaa.
Hecob6cTBeHHbIE MHTErPAIBI IEPBOTO U
BTOPOI'O poJa.

IMPAKTHYECKOC 3aHATHE

4.  |DyHKIUU MHOTHX [lonaTne QyHKIIMN MHOTUX NEPEMEHHBIX.
[IEPEMEHHBIX I'papuk KIIUU MHOTUX IIEPEMECHHBIX.
P IPAKTUYECKOE 3aHATHE pagux pym p
[Ipenen u HeNPepBHIBHOCTH (DYHKIIUU MHOTHUX
IIEPEMEHHBIX.

YacTHbIEe TPOU3BOIHBIC U MOJHBIN
muddepenman GyHKIUHT MHOTUX
nepemeHHbIX. [Ipon3BoaHas 1o
HaIlpaBJICHUIO.

MPAKTHUYCCKOC 3aHATHUC

I'paguent GpyHKIMM MHOTUX TEPEMEHHBIX.
DkcTpeMyM (DYHKIUU MHOTUX ITEPEMEHHBIX.
JlocTatouHoe yciaoBUe dKCTpeMyMa (hyHKITHH
JIBYX IIE€PEMEHHBIX.

IMPaKTHICCKOEC 3aHATHC

** ceMUHApHI, MPAKTHYECKUE 3aHATHS, IPAKTUKYMBI, IA00paTOpHBIE pabOThI, KOJUIOKBIYMBI U MHBIE aHAIOTUIHBIE
3aHATHA
HNuas konTakTHasi padota

[Tpu npoBeaennu yueOHbIX 3aHsATHI CI' DY obecnieunBaeT pa3BUTHE Yy 0OYyYaIOIIMXCS HABBIKOB
KOMaHIHOW pa0OThl, MEKIUYHOCTHOW KOMMYHUKAIIMH, TPUHATUS PEIICHUH, JMIACPCKHX KadecTB
(BKJIIOYAsi MPU HEOOXOAMMOCTH MPOBEICHNE MHTEPAKTUBHBIX JIEKIUI, IPYNIOBBIX TUCKYCCHIA, POJIEBBIX
UTp, TPCHUHTOB, aHAIN3 CUTYallui U UMUTALMOHHBIX MOJEIICH, MPEToJjaBaHue TUCIUILIINH (MOIyJiel) B
dbopMe KypcoB, COCTaBIEHHBIX Ha OCHOBE pe3yJbTaTOB HAyYHBIX HCCIEIOBaHUM, MPOBOIUMBIX
OpraHM3aIMei, B TOM YHUCIIC C YYETOM PETHOHAILHBIX 0COOCHHOCTEH MPOPECCHOHATBHON JICITeILHOCTH
BBIITYCKHUKOB U MOTpeOHOCTEN paboToaareneii).

®opMbl M METOJIBI TPOBEACHUS HHOM KOHTAKTHOM pabOThI TMPUBENCHBI B METOIUYECKUX
yKa3aHUAX M0 OCHOBHOM MpodeccuoHaNbHON 00pa30BaTeIbHON MporpaMMme.

4.2.2 CamocTosiTeJibHasi paboTa

HaumenoBanue TeMbl (pa3aesia)

Neni/n Bun camocrosiTe/ibHOM padoThl ***
JAUCHMILTHHBI
1 BBenenne B MaremMaTHueCKuid aHaIN3. TE€OpUsSl |- BBINOIHEHHE JOMAIIHUX 3aJaHuUi
" |npenenos - TECTHPOBaHHUE
= BBIIIOJJHCHHUEC JOMAITHHUX 3aZ[aHI/II>'I
2. |AuddepenunanbHoe HCUUCITCHUE
- TECTUPOBaHHE
- BBITIOJTHEHHE JTOMAITHUX 3aJaHui
3. |MHTerpampHOE McUUCIEHHE
- TCCTUPOBAHUC
- BBIITIOJIHCHHUEC AOMAlITHUX 3a,I[aHHﬁ
4. |®yHKIMM MHOTHX MEpEMEHHBIX
- TECTUPOBaHHE

*** camocTosTeNbHAsS paboTa B CEMECTpe, HAMCAHUE KypPCOBBIX PabOT, MOKIIAIOB, BBHIMOJHEHHUE KOHTPOIBHBIX
pabot

5. MaTtepuajibHO-TEXHHYECKOE H Y4eOHO-MeToInYecKoe odecnevyeHue TMCIMITHHbI

5.1 JIuteparypa:
OcHoBHasi iuTEepaTypa
1. Kpemep, H. II. Marematnueckuii aHanmu3 B 2 4. Yacte 1: y4yeOHHUK W MNpaKkTUKyM Uis
akajemuueckoro 6akanaspuara / H. III. Kpemep, b. A. ITytko, . M. Tpuims ; OTBETCTBEHHBIN peIaKToOp
H. III. Kpemep. — Mocksa : MU3natenscTBo FOpaiit, 2019. — 244 c. — (bakanaBp. AkaeMHUYEeCKUi Kypc).
— ISBN 978-5-534-02017-5. — Texkcr : osnektpoHHbli // OBC IOpaiit [caiit]. — URL:
https://biblio-online.ru/bcode/434537
2. Kpemep, H. II. Maremaruyeckuii aHanu3 B 2 4. YacTte 2: y4yeOHHUK M TNPAKTHKYM JUIs




akajemuueckoro 6akanaspuara / H. III. Kpemep, b. A. ITytko, . M. TpuiuH ; OTBETCTBEHHBIN pPEIaKTOP
H. III. Kpemep. — Mocksa : MU3natenscTBo FOpaiit, 2019. — 389 c. — (bakanaBp. AkageMHU4eCKuil Kypc).
— ISBN 978-5-534-02019-9. — Texkct: osnektponusii // OBC IOpaiitr [caiitr]. — URL:
https://biblio-online.ru/bcode/434538
3. Makapos, C.11. MaTemaruka AJis1 5)KOHOMHCTOB (MaTeMaTHUECKUN aHAIN3 U JUHEHHAs anredpa) :

yaebnoe nocodue / Makapos C.1. — Mocksa: KunoPyc, 2020. — 263 c. — ISBN 978-5-406-07840-2. —
URL.: https://book.ru/book/934068 — Tekcrt: 31eKTpOHHBIIA.

JlonoIHUTeIbHAS JTUTepaTypa

Marematuka JUisi SJKOHOMUCTOB. 3anadHuk: yuyeOHoe mocobue / C.M. MaxkapoB moja pen., M.B.
Mumenko mox pea. — MockBa: KuoPyc, 2018, — 358 c¢. — ISBN 9785406064238
https://www.book.ru/book/930056

5.2. Hepeqeﬂb JIMIECH3UOHHOT'O ITPOrpaMMHOI0 odecrneyeHus
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 CoBpemeHnHble npogeccuoHaIbHbIe 0a3bl JaHHBIX, K KOTOPHIM 00ecrie4nBaeTcsi JOCTYI
00y4arouuXxcs

1. Ilpodeccnonanpuas 6a3a qanHbIX «MH(MpOpMaIOHHBIE CHCTEMBI MUHUCTEPCTBA IKOHOMHYECKOTO
pasButus Poccuiickoit ®eneparuu B cetu Uutepuer» ([lopran «Odununansaas Poccus» -
http://www.gov.ru/)
2. [Ipodeccruonanphas 6a3a nanHbIX «DUHAHCOBO-7KOHOMHUYECKHE TTOKa3zaTenu Poccuiickoii
denepanuny (OpunmansHbiil caiit Munucrepcta punancos PO - https://www.minfin.ru/ru/)
3. [Ipodeccuonanpuas 6aza nanubix «Odunuansuas ctatuctukay (Odunuansueiii caiit denepanbHON
cIyObI TOCY/IapCTBEHHOM cTaTuCTUKY - http://www.gks.ru/)

5.4. I/IH(l)OpMaIII/IOHHO-Cl'[paBO‘leIe CUCTEMBI, K KOTOPbLIM o0ecneuuBaeTcs A0CTYIL

o0yuarumuxcst
1. CrnpaBouHo-nipaBoBas cucrema «Koncynbrant [1nrocy
2 CrnpaBouHno-npaBoBas cucreMa «I"’APAHT-Makcumym».

5.5. CnenuajbHble MOMeEIEeHHs
VY4eOHble ayIUTOPUH VI IPOBEICHUS KommekTsl yueHnueckoit medenu
3aHATHI JICKIMOHHOTO TUIA MynbMeIuTHBIN TPOEKTOP
Jlocka
OKpaH
VY4eOHble ayIUTOPUH VI IPOBEICHUS KommekTsl yueHnueckoit medenu
MPAKTUYECKUX 3aHATUH (3aHATHI MyibMeTUIHBIA TPOEKTOP
CEeMHUHAPCKOIo THIIA) [Hocka
OKpaH
Komneroteps! ¢ BbIx010M B ceThb «MHTepHET» 1 DNOC
CIDVY
VY4eOHble ayIUTOPUH IS TPYIIIOBBIX U KommiekTsl yueHnueckoit medenu
VHJIMBHUIYQJIbHBIX KOHCYJIbTAINI MybMeTUITHBIA TPOEKTOP
Jlocka
OKpaH
Komneroteps! ¢ BbIxo10M B ceThb «MHTepHET» 1 DNOC
CIDVY
VY4eOHble ayIUTOPUH I TEKYIIETO KommuiexkTs! yueHnueckoi medenu
KOHTpOJIS U IPOMEKYTOUYHOU arrecTalud  (MynbMeIUNHBIN IPOEKTOP
Jlocka
OKpaH
KomnbroTepsl ¢ Bbixos1oM B ceTh «MHTEpHET» 1 DUOC
CI'oy




[Tomerenus 11t caMOCTOATEIBHOM paboThl |[KOMIUIEKTH yUeHHYECKOH Mebenn
MyibMeIUIHBINA IPOEKTOP
Jlocka
OkpaH
KomnbroTepsl ¢ Bbixos1oM B ceTh «MHTEpHET» 1 DUOC
CIoy
[TomemeHus st XpaHEHUS U KomruiekTsl cnenuanu3upoBaHHON MeOesH ISl XpaHEeHUS
PO UIAKTUIECKOTO 00CITYKUBAHUS 000py10BaHUs
00opyIoBaHUs

I[J'IH IIPOBEACHU A 3aHATHH JICKOIMOHHOI'O THUIIA UCIIOJB3YIOTCA AEMOHCTPAIMOHHOC O60py,Z[OBaHI/Ie
u y‘-Ie6HO-HaI‘JISI[[HBIe mocoous B BHUC MPE3CHTAIMOHHBIX MaTCpHUaIOB, OGGCHG‘-II/IBaIOH_II/IX TEMATUYCCKUC
WIUIFOCTpAlu.

6. DoHJ OLIEHOYHBIX CpeaACTB 10 JTUCHUIIJINHE MarteMaTH4YeCKHH aHAJIN3:

6.1. KOHTpO.]'IbeIe MEPONPUATHUS 110 JUCIHUIIJIHHE

OTmeruth
HY’KHOeE
3HAKOM

«+»

Ornenka pedeparos, JOKIAI0B -

Y CTHBIN/TTIMCEMEHHBIN OMPOC -

TectupoBanue +

[IpakTnueckue 3axaun -

OreHKa KOHTPOJIBHBIX paboT (11 3a04HON

dDopma KOHTPOJIA

Bua konTpoJs

Texymmii KOHTPOJIb

(dbopMbl 00yUEeHHUST)
ITpomekyTOUHBIH KOHTPOJIb  [DK3aMeH +
Ilopsiioxk mpoBedeHUs] MepPONPHUATHII TeKymlero M  NPOMEKYTOYHOIO  KOHTPOJIsI

onpeneasierca MeTogu4ecKNMH yKa3aHUSIMH 110 OCHOBHOH NMpo(deccHOHAIBLHOM 00pa3oBaTeIbHOM
NMporpamMmMe BbICIIET0 00pa30BaHusA, YTBePKAeHHBIMH Y4eHbIM coBeToM PI'BOY BO CI'JY Nell
ot 29.04.2020r.

6.2. Ilnanupyemble pe3yJibTaThl 00y4eHHUs 10 JUCHMILJIMHE, o0eclieYnBaloLIMe 10CTHKEHH e
MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 MporpaMmme

Oomenpodeccuonanbubie komnerenuun (OIIK):
OIIK-1 - CIIOCOOHOCTBIO OCYIIECTBIISATh IOUCK, XpaHEHUE, 00pabOTKy M aHaIu3 HH(OPMALIUU U3
Pa3IUYHBIX UCTOYHUKOB M 0a3 IaHHBIX, IPEJCTABIATh €€ B TpeOyeMoM (popmare ¢ UCIOIb30BAHUEM
MH(OPMALIMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOJIOTHI

IInanupyemble |(IlnaHupyemble pe3yJibTaThbl 00y4eHHs MO0 TUCHHUIINHE
pe3ynabTaThl
o0OyueHus 1o
IporpaMme
3HaTL YMeThb Brapers
(MMEeTh HaBBIKN)
[Toporossrii OIIK131: Texnonoruto  |OIIK1yl: ocymectBiare |OIIK1B1: TexHONOTMSAMYU M
cbopa, cucTeMaTu3aluu |MOUCK, XpaHEHHE, CUCTEMaMH [TOMCKA, XPAaHEHHU,
1 00paboTKH 00paboTKy U aHaIu3 00pabOTKH U TIPEICTABIICHUS
uHpopMaLun uHpopMaluu 13 MaTepHasoB 3eMJICyCTPONCTBA U
Pa3IMYHbIX HCTOYHUKOB |KaJacTpOB
1 6a3 JaHHbBIX
[Topimennsiii  [OIIK132: MmeTonbt OIIK1y2: npencranarsy |OIIK1B2: HaBbIKaMH 3aTIOJTHEHUS
NOJy4YeHHUs: U 00paboTKH |MHPOPMALIUIO B KaJJaCTPOBOM TOKyMEHTAllUH,
3eMJIEYCTPOUTENILHBIX U |TpedyeMoM Gopmare ¢ |IpueMaMu MPeICTaBICHHUS




KaJJaCTPOBBIX
MaTepUasoB U3

1 0a3 JaHHBIX

Pa3IUYHBIX KCTOYHHUKOB

UCTIOJIb30BAHUEM
MH(POPMAIIMOHHBIX,
KOMITBIOTEPHBIX U

CETEBBLIX TEXHOJIOTUH

nH(popmaluu B TpedyeMom
dbopMaTe ¢ UCIOIb30BaHUEM
WH(pOPMAIIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOTHI

6.3. IlacopT OLIEHOYHBIX MATEPHAJIOB

Ne | HaumeHoBaHMe TeMbI Koutpoanpyemsbie |(Bua KOHTpOJIsi/MCNOJIb3yeMble OLEHOYHbIE
n/n | (pa3gesa) THCHMILTHHBI IJIAHNPYyeMble cpelacTBa
pe3yJabTaThl 00y4eHu st
B COOTHOLIICHUH C
pesyJbTaTamu Texkymmi IIpoMe:xxyTOYHBIH
00y4eHMs 1O
nporpamMmme
1. Bsenenue B OIIK131, OIIK132, TectupoBanue |Ik3aMeH
matemarnueckuid ananus. |OIIK1yl, OIIK1y2,
Teopus npenenos OIIK1gl, OIIK182
2. |duddepenunanpaoe OIIK131, OIIK132, TectupoBanune [Dk3ameH
VCYHCIICHHE OIlK1yl, OIIK1y2,
OIIK1gl, OIIK182
3.  |huTerpanpHoe ncuucnenune|OIIK 131, OIIK132, TectupoBanue |Jk3ameH
OIIK1yl, OIIK1y2,
OIIK1gl, OIIK182
4, DyHKIMHU MHOTUX OIIK131, OIIK132, TectupoBanue |Ik3aMeH
IIEPEMEHHBIX OIlK1yl, OIIK1y2,
OIIK1gl, OIIK182

6.4.01eHOYHbIC MATEPHAJIBI VIS TEKYIEr0o KOHTPOJIA

SaHaHI/IH AJIA TeCTI/Ip()BaHI/IH 0 JUCHUIIJIMHE IJA OLICHKH C(l)OpMPIpOBaHHOCTI/I KOMl’leTeHHI/Iﬁ
Pasmemensl B DMMOC CI'DV, 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, QyHKUMH, TO:

S f(x) = A

-Uucno A4 ects npenen ¢yHkuun f(X) mpu x — X,

-Oynkuus f(x) sBAsSETCS OECKOHEYHO MAJIOM MPU X —> X,

- f(x) He uMeeT mpenesa mpu x — X,

EcJiin B HEKOTOPOM OKPECTHOCTH TOUKH X, (PyHKuus f(X) 3aKJIHOYeHA MeKAY AByMH

GyHkuuaMu ¢(x) U y(X), HIMEHINUMH OJJUHAKOBBIN npexea A mpu X — X,, TO
Gynkuusa f(x):

-meer 3nauenue f(x,)=A

-He nmeer npenena npu x — X,

-CTpeMHUTCS K HYJIO IIPH X —> X,




-Mmeet npenen npu x — X, , paBHbINA A

B(X)

IycTh a(x), B(X) - 0ecKOHEeYHO MaJible IPU X —>a ® lim (— =1.Torma a(x):
X=>a oy X

-PaBna 3(X)

-DkBuBaNieHTHa [f(X)

-beckoneyno Manast 0oJiee BEICOKOTO TOpsiaKa, 4eM  [F(X)
-Beckoneuno Manast 6onee HU3KOTO mopsiaka, ueM [(X)

YKakuTe HeBepHOe YTBePIKIAeHHUe:

. Sinx
lim——=1

x—0 X

. COSX
im ——=1

x—0 X

lim 9 =1
x—0 X

. arctgx
lim 9X -

x—0 X

1

3navenue npegesa lim tgx paBHO:
T

X—>—+0
2

-HE CYIIECTBYET

2 3n
3Havenne npegesaa lim (1_ﬁj paBHO:

. COS
3Ha4veHue nmpegesia |IrTB paBHO:
X!



2x% + X
X

3HauyeHue npegesa Iim0 pPaBHO:
X!

2
3nauenue npegesna lim X +1

————~— paBHO:
e —2x+3 ©

sin 3x
2X

3HaveHue npeaesia Iim0 paBHO:
X—>

cosS5x—cosTx
2

lim
Beruuciaure *° x

-12



1

1
X3+ 2x2 +x+3
3HaveHue npeaena lim _ paBHo:
X X“+1
-1
-0
=00

X
- lim =
AX—0 y

Eciu pynkuus nuddepeHuupyeMa B HEKOTOPOH TOYKe, TO OHA B 3TOH TOUYKe:
-MmeeT pa3pbIB IEPBOTO poaa

-HenpepriBHa

-IIpunumaer 3naueHue, pasHoe 0

-Mmeet pa3pbIB BTOPOTO poaa

HenpepbIBHOCTH QYHKIIMU SAIBJIACTCSH:

-Heob6xoaumeim yciioBueM quddepeHImpyeMocTd GyHKITUN

-JlocTaTouHbiM ycnoBueM auddepeHunpyeMocty GyHKIUH

-Heo0x0auMbIM U 1OCTaTOYHBIM yciioBUeM qudpepeHunpyeMocTd PyHKIIUN
-Kputepuem nuddepennmpyemoct PyHKITUU

Ecim y=f(u) 1 u=9(x) audpdepenuupyempie PyHKUUM OT CBOUX APITYMEHTOB, TO
NMPOU3BOIHAS CJ0KHOU PYyHKUMH Y = f(p(X)) paBHa:

-y = 1(p'(x)
-y = f'(e(x)
-y = f(p(x)9'(X)

-y = (X' (x)



IMpoussoanas pynkmmu y=l0gax:

, 1
_y -
xIn a

, 1
_y -
aln x

, X
_y:_
Ina

, Ina
_y:_

Mexny aByms HyassMu Ju¢depeHnupyemon pyHKIMU BCeraa Hanaercs:
-Touka pa3psiBa

-XoTs Obl OJIMH HOJIb TPOU3BOTHOM

-XoTs Obl OJMH HOJIb BTOPOX TPOU3BOAHOM

-Touka nepecedenus rpaduka c ocbro OX

JAuddepenunan pyHKuNM paBeH:

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

Kakue 3Haku uMerOT npupamenne PyHKIMA U IPpUpalleHe ApryMeHTa yObIBaKoIei
(1931117178

-IIpoTrBONONIOKHBIE 3HAKU
-OnnHaKOBBIC 3HAKU
-OHU paBHBI HYJIIO

-OHHU COBIIAAAIOT

IMpoussoanas pyukuuu f(x)=x>+ Jx paBHa:

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

2/x



Yemy paBHa NpOM3BOAHAA (PYHKIMU B TOUKeE:
-YTi1y HaKJIOHA KacaTelbHOM, MPOBEAECHHON K TpaduKy (PYHKIIMU B JAHHOU TOUKE
-Tanrency yria HaKJIOHA KacaTeIbHOU, MPOBEIEHHOH K rpaduKy (PyHKITUU B JAHHOU TOUYKE

-Kocunycy yria HakiioHa KacaTenbHOM, TPOBEAECHHON K rpaduky QYHKIIMU B TaHHOM
TOYKE

-CuHycy yriia HakJIoHa KacaTeJIbHOU, MPoBeAeHHOM K TpaduKy (PyHKIIMU B JAHHOU TOYKE

Omnpenesanre yroa HAKJIOHA K MOJ0KUTEILHOMY HanpaBJjieHu10 ocu OX kacarejbHOI
K KPHBOii Y = 2X° B TOUKe ee ¢ abcuuccoii, papuoii 1/4:

-45°

-135°

-60°

-90°

Onpenennure nopeaenne GPyHKUA Y = 2X° + X — 1 B OKPECTHOCTH TOYKH X = —3:
-Oynkius yobIBaeT

-OyHK1MA BO3pacTaer

-OyHK1MS HE YOBIBAET M HE BO3PACTAET
-OyHKIMS paBHA HYJIIO
HeonpeneneHHbId HHTErPAJI ITO:
-Hucno

-COBOKYITHOCTb YHCEIT

-OyHKIUSA

-CeMelicTBO (QyHKIIMIMA

b
Eciu BpInoJsinsiercs paBeHcTBo f(x) = F'(x), TO If(x)dx paBeH:

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

-F(a)-F(b)

b
Eciu B onipeie;iecHHOM MHTErpaJie _[ f (x)dXx BBIIOJIHHTH MOJACTAHOBKY X = ¢(t), rae
a

p(a)=a,; ¢(p)=Db, To HHTErpaJ NPpUMET BUI:



b

j f (t)dt

a

B

- [ f (@)t

a

B

-[ T o) o't

a

b

-[ F(o) - p(B)dt

a

YkaxuTe BepHOE PAaBEHCTBO:
- j (f (X) +p(X))dx = j f(x)-dx— j P(X)dx

-I(f(x)—gp(x))-dx:j f(X)-dX—IQ(X)-dx

10 g [ 1000
() [p(x)-dx

- [(£ (- p00)-dx = [ £(x)-dx+ [(x)-dx

quy PpaBHa NIPOMU3BOJAHANA OT HEOIIPEACJICHHOT0O HHTErpaJjaa:
-IIpou3BoIHOI OT MOAMHTETPANTBHON (DYHKIIUH
-IlogunTerpansHOil PyHKITUN

-IlonnHTETpaTbHOMY BBIPAKEHUIO

-JAuddepenumany pynkuuu
dx

Ja? —x?

HNurerpan J. paBeH:

_arcsinx+c

. X
arcsin—+c¢
- a

1 . X
—arcsin—+c
-a a

1 . X
—arcsin—+c
-2a a

IycTs pyHkmus y = f(X) HenmpepbIBHA Ha POMeEKYTKe [a; 00), TOr/AA:

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



]9 f(x)dx = l'LTJj f (x)dx

o0

jf(x)dx:gm(f(b)— f(a))

-a

]2 f (x)dx =1im f(x)— f(a)

X—00

Iycry dpynkmus y = f(X) HenpepbIBHA B MHTepBaJe [a; D), Toraa HecoOCTBEHHBII

b
unrerpan [ f(x)dx pasen:

Tf (x)dx

b—¢
lim j f (x)dx

b+e

lim j f (x)dx

lim £ ()~ f(a)

Huterpan [sin 3xdx pasen:

_3cos3x+C

_—3cos3x+C

lcosSx+C
3

—1C053X+C
3

HNuTerpan j cos(§+%jdx paBeH:
-2cosXx+3x+C

—25in(5+zj+C
2 3

-Esin§+£x+c
2 2 3



Huterpan [2*)dx pasen:

2(1—2X)
In2

+C

-2 n24C

_ pl-2x)
—+C
2In2

-2 In2+C

5dx

Hurerpan | paBeH:

cos” —
X
-5tg—+C
g3

X
-15tg —+C
93

X
-3tg-+C
g3

I'pagpuxom ¢pyHKIMH ABYX EPpEMEHHBIX B 001IEeM cIyYae siBJASIeTCH:
-KpuBas na miockoctu OXy

-Kpusas na mockoctu Oyz

-Kpusas na mockoctu Oxz

-HexoTtopas moBepXHOCTh B TPEXMEPHOM MPOCTPAHCTBE

JIunueii ypoBHsi pyHKIIUH ABYX nepemMeHHbIX Z=f(X,y) siBJIsieTcsi:

-JIunus Ha mockocTr Oxy B KaXA0U TOUYKE KOTOPOM  (YyHKIIUS MPUHUMAET OJIMHAKOBBIC
3HAYCHHUS

-JIunug Ha mockoctr OyZ B KAKI0M TOUKE KOTOPOH  (DYHKITUS IPUHUMAET OJJUHAKOBBIE
3HAYEHUS

-JIunug Ha mockocTh OXZ B KAXKI0M TOUKE KOTOPOH  (DYHKIIUS IPUHUMAET OJJMHAKOBbBIE
3HAYEHUS

-I'eoMeTprYECcKOE MECTO TOUYEK MPOCTPAHCTBA, 3aJ]aBA€MbIX KoopauHaTtamMu: (X;y; f (X, y))
DYyHKIUA HECKOJIbKUX NepeMeHHbIX A depeHunpyema B TOUKe, €CIH:
-CyI1ecTBYIOT YaCTHBIE MPOU3BOIHBIC TaHHON ()YHKIIUU B 3TOM TOUKE

-CymiecTByeT X0Ts Obl OJJHA U3 YaCTHBIX MIPOU3BOIHBIX TaHHOW (PYHKIIMH B JAHHON TOUKE



-UacTHbie MpOU3BOAHBIE JAHHON (PYHKIIMHU CYIIECTBYIOT B HEKOTOPOUW OKPECTHOCTH
JAHHOM TOYKHU U HEMPEPHIBHBI B CAMOW TOYKE

-XO0Ts OBl OJHA U3 YaCTHLBIX IMPONU3BOAHBIX CYHICCTBYCT B HCKOTOpOﬁ OKPCCTHOCTH I[aHHOﬁ
TOYKH U HCIIPCPLIBHA B caMOM TOYKE

Jana pyHKIUS HECKOJbKHUX NnepeMeHHbIX. [Ipenes (eciu oH cymecTByeT U KOHE4Y€H)
OTHOILCHUSA YACTHOI0 NMPUPAIICHUA JAHHOU PYHKIMH 10 HEKOTOPOH NMEPEMEHHOM K
NPUPALLICHUIO ITOM MePEeMEHHOH NP CTPEMJICHUH MOCJIEHEr0 K HyJIH0 Ha3bIBAeTCs:

-UacTHoi MpON3BOIHON TaHHOH (YHKIIUU IO COOTBETCTBYIOIICH MTePEMEHHOMN
-[Tonubiv nuddepenimanom 1anHON yHKIMN

-I'paguentomM nanHoi GyHKIIUU

-IlonHbIM npUpalieHreM TaHHON (QYHKIIUU

Moansbiii nuddepenunan pynkuuu AByx nepemeHnbix z=f(X,y) Boruucssiercs no
dbopmy.ie:

-dz=dx+dy

-dz =1z, +z'y
-dz=1z,dx+z,dy
-dz=2"-dx

IMpousBoaHasi mo HanpaBJeHNnI0 GyHKIUH ABYX nepeMeHHbIX Z=f(X,y) BoIunciasercs
no popmyuie:

oL oz oz
-—=—C0Sa+—CO0S

o ox OX

az ’ !
-—=12,+1

ol Y

oz oz oz
-—=—C0Sa+—C0s f3

ol ox OX
-Q:@cosw_rgcosﬂ

o ox OX

o 2.2
Haiigure nosubii 1udpepenuuan GyHkuuu 2= ALY+ XY
_dz = cosxydy + 2xy%dy

_dz = cosxydx + dxydy

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

dz = —xcosxy + 2xy°



Ykaxxurte Haubo/Ib1Iee BO3MOKHOE KOJIMYECTBO YACTHBIX NMPOU3BOAHBIX BTOPOI0
nopsiaka GyHKIUM TpeX nepeMeHHbIX:

-12

Jlunuu ypoBHsi yHKIuH X° +Yy° —z=0 NPeACTABJIAIOT COOOIi:

-CemMelicTBO mapabo

-CemeiicTBO runepoo1

-KoHneHTprueckue OKpyKHOCTH, PaiiyC KOTOPBIX YBEITUYHUBACTCS C POCTOM Z

-KOHI_[CHTpI/ILIGCKI/Ie OKPY>XHOCTH, paaAnyC KOTOPbIX YMCHBIIACTCSI C POCTOM Z

o z=xe" + ye'.
HajiguTte yacTHbIe NPOU3BOAHbIE GYHKIMH IBYX NepeMEeHHbIX ;

a—zze” +€x;%=€“”+e“

_ i oy

d J

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

d

—Z:xe”+ye”;—zzxe” +e”
_ o y

I'panuent pynkuun z=2x-y B TOuKe (1;1) 1 B Touke (0;0):
-3TO OJIUH U TOT K€ BEKTOP

-OT0 pa3HbIE BEKTOPbI

-He cymectyer

-PaBeH HyIt0

Hanpasienue Hauckopeiero Bo3pactanus GyHKkuuu z = 2xy +§ B TOuke (2;1)
3aaeTC BEKTOPOM:

-(4;2)

-¢(3:2)



-t(1;2)
-t(4:1)

6.5. OIIeHO‘lHLIe MaTepuaJbl 1JI HpOMe)KyTOqHOﬁ aTrreCralumn

LOT1) i BOIIPOCOB JIsI IPOBEACHUS MPOMEKYTOYHOI'O KOHTPOJISI B (l)opMe IK3aMCHa

Pazges nucuuminebl |Bonpocsl
Beenenue B 1. Ilpenen nocnenoBaTenbHOCTH U Ipenen GyHkuuu. ['eomerpuueckas
MaTeMaTHYeCKUi MHTEpPIpETaIHSL.
aHanu3. Teopus 2. beckonedHo Manble 1 OeckOHEYHO Oosbiue pyHkmuu. MIx cBolicTBa.
IIpEIEIOB 3. CpaBHeHHE OECKOHEUHO MANIbIX (DYHKIIUH.
4. OcHOBHBIE TEOPEMBI O Ipeeax.
5. [IlpusHaku cymecTBOBaHUS Mpeena.
6. beckoneunsle npeaesnsl. OHOCTOPOHHUE MTPEIEIIBI.
7. 3amedaresbHbIC IPEEIbI.
8. HenpepsiBHOCTh QpyHKIIMU. CBONCTBA HENPEPHIBHBIX (DYHKIIMIA.
9. Touku pa3psiBa GyHKINH.
Huddepennmanbroe 10. IlpousBoanas. Ee reomeTpuyeckuii CMBICI.
HCUYHNCIICHHE 11. CBsi3b MeXy HENIPEPBHIBHOCTHIO U AU (HEPEHITUPYEMOCTHIO.
12. OcHoBHbIe TeopeMbl 0 quhdepeHIpyeMbIX QYHKIHIX.
13. Jlorapudmuueckoe muddepeHnupoBanue.
14. Iuddepenunan ¢pynkuuu. CoiictBa auddepennunana.
15. CBs13b nuddepennnana u mpou3BoaHoN. Beruncnenne nuddepennnana.
16. 'eomeTpuueckuii cmbich auddepeHnmana.
17. IlpousBoaHbie BbicIIUX NopsakoB. [Ipasuno JlonuTans.
18. BospacTanue u yObIBaHUE (YHKIIHH.
19. Dkerpemym dyaknun. HeoOX0MuMBbIi 1 TOCTATOYHBIN MTPU3HAKH
JKCTpEeMyMa.
20. BemykiocTs # BOTHYTOCTH rpaduka pyHkuuu. Toukn neperuoda.
WuTerpanpHoe 21. IlepBooOpa3Has U HEONPEAEICHHbIM HHTETPal.
HCYHUCIICHUE 22. CBoiicTBa HEONPEICIICHHOTO HHTETpaJIa.
23. He3zaBucuMOCTb BH/JIa HEOTIPE/IETICHHOT0 HHTErpajia OT BbIOOpa
apryMeHTa.
24. MeTtop 3aMeHBl IEpEMEHHOM B HEONPEAETICHHOM HHTerpaje.
25. MeToa WHTETPUPOBAHUS 110 YACTSIM B HEOPEIeIEHHOM HHTErpaie.
26. OnpeneneHHblil HHTETPaL.
27. 'eomeTpruecKuii CMBICI ONPEEICHHOTO HHTETpaa.
28. CBoiicTBa ONpeeIeHHOr0 HHTErpaa.
29. Beruncienue onpeaeneHHOro HHTerpaa.
30. UHTerpupoBaHue 1o 4yacTsIM U METOJl 3aMEHbI IEPEMEHHOM B
OTIpeIeICHHOM HMHTETpaJe.
31. 'eomeTpHrueckue NPUIIOKEHHUS ONPEIEICHHOI0 HHTErpaa.
32. HecoOcTBeHHBIC MHTETpaIIBI | poja.
33. HecobctBennsie unrerpains II pona.
@yHKIINA MHOTHX 34. ®yHKIIMY MHOTHX ITepeMeHHBIX. HempepbIBHOCTD.
IIEPEMEHHBIX 35. YacTnsle npousBoanble. [lomubit nuddepenumar.
36. [Ipon3BoHas GYHKIINH 110 HATTPABICHHIO.
37. I'panueHt.
38. YacTHble MPON3BOIHBIE BBHICITUX MOPSIKOB.
39. DkcTpeMyMbl GYHKIIUN HECKOIBKUX TEPEMEHHBIX.
40. TToctpoenune SMIUPUIECKUX GOPMYII METOIOM HAUMEHBIINX

KBaJApaToB.




6.6. llIkajabl 1 KPUTEPUH OLIEHUBAHHSA MO (pOPMAM TeKylIero KOHTPOJIs U MPOMEKYTOYHOI
aTTecTaluu

IIkana ¥ KpUTEPUH OLCHUBAHNUSA

Ounenka Kpurepun oneHuBaHus 1J MEPONPUATHH KOHTPOJISI C TPUMEHEHHeM
4-x aJLIbHOM CHCTEMBI
«OTJIHYHOY OIIK131, OIIK132, OIlK1yl, OIIK1y2, OIIK181, OIIK182
«XOpOIIO» OIIK131, OIIK132, OIlK1yl, OIIK1g8l
«yaoBJerBoputeabHo» |OIIK131, OIIKlyl, OIIK1B1
«HEYJ0BJETBOPUTEIbHO» |Pe3ynbraTel 00yueHust He chOpMUPOBAHBI HA TIOPOTOBOM YPOBHE




