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[Iporpamma cocrasiena B coorBercTBur ¢ @I'OC BO no nanpasnenuto 09.03.03
[Tpuxnaguas uHPOpMATHKA.

Astop T.N. benbix

PaGouas mporpamma o6cykaeHa 1 YTBEPKICHA HA 3aceTaHuH KadeaIpbl
MaTEeMaTHYECKUX METOOB U ITU(PPOBBIX TEXHOJIOTHIMA



1. Heau u3yyeHHus: AUCHUITUHBI

MaremMaTuka BJIS€TCA, HE TOJIBKO MOLIHBIM CPEJCTBOM pEIEHHs MPUKIAJAHBIX 3a/ad U,
YHHUBEPCAJIBHBIM SI3bIKOM HAYKH, HO TaKXKE U, DJIEMEHTOM OOIIeH KyIbTYpHI.
[TosToMy Maremarndyeckoe oOpa3oBaHME CJEIyeT paccMaTpuBaThb Kak  BaKHEHIIYIO
OCTaBJISIOILYIO (DyHIAMEHTaIbHON IOATOTOBKY OaKalaBpoOB.
Marematuka ABisieTCs, HE TOJbKO MOIIHBIM CPEACTBOM, PELICHUS IPUKIIAJAHBIX 33134 U,
YHHUBEPCAJIbHBIM SI3bIKOM HAayKH, HO TaKXe M, 3JEMEHTOM oOmieil KyiabTypbl. I[loaTomy
MaTeMaTHYecKoe o00pa3oBaHME CIIEAYeT paccMaTpUBaTh KaK BaKHEHIIYIO COCTaBIIAIOLIYIO
¢dyHIaMEeHTaIBbHOW MOATOTOBKH OaKalaBpoOB.
[lenssmMu ocBoeHUs y4eOHON AMCHUILUINHBI «MaTeMaTukay sSBISIOTCS:
1) u3yueHue cTyIleHTaMi MaTEeMaTHYECKOTO arnmapara, Heo0X0IMMOro Ui ITyOOKOTO YCBOCHUS
HOCIEIYIOIUX AUCUUIUIMH 0a30BOH 4acTH;
2) BeIpaOOTKA y CTYJICHTOB YMEHHS MMPOBOAUTH CTPOTHH JOTHUECKUHI U KOTUYECTBEHHBIH
aHaJIU3 COLMAJIbHO-3KOHOMUYECKHUX MPOOJIEM M IPOLECCOB NPU pelIeHUH MPo(ecCHOHANTBHBIX
3a7a4 Ha 0a3e MaTeMaTUYECKUX MOJIEIICH;
3) popmupoBaHuE y CTYI€HTOB HEOOXOAUMOW MaTeEMaTHUECKON KyJIbTYpbl U HAYy4YHOT'O
MHUPOBO33PEHUS JIJIsl UCCIIEIOBAHUS M PEILICHHSI PA3INYHBIX TPUKIIAIHBIX 3a/1a4.
Pa3Butne MaTemMaTuueckoil KylabTypbl JOJDKHO BKIIFOUYATh B ce0s ICHOE IOHUMAaHUe
HEOOXOIMMOCTH MaTeMaTUYECKON COCTaBISIOIIEH B 0OIIeH MOATOTOBKE OakanaBpa, BRIPAOOTKY
IpPEICTaBICHUS O POJIM M MECTe MaTeMaTUKU B COBPEMEHHOM LMBWIM3ALUMM U B MHUPOBOU
KYJIBTYpE, YMEHHUE JIOTHYECKU MBICIIUTh, OTIEPUPOBATH C A0CTPAKTHBIMU 0OBEKTaMH U KOPPEKTHO
UCIOJIb30BaTh MAaTE€MaTUYeCKHE MOHATUS M CUMBOJBI JJIS BBIPAXKEHHUS KOJIMYECTBEHHBIX M
Ka4eCTBEHHBIX OTHOIIICHHH.
Jli1s BBIpaOOTKH y COBPEMEHHBIX CHELMATMCTOB 110 MPUKIATHON HH(POPMATHKE C BBICHIINM
oOpa3oBaHMeM HEOOXOJAMMOW MaTeMaTHYEeCKOH KyJIbTYphl IporpamMma IpeaycMaTpUBaeT
peanu3aluio ciaeIyolX OCHOBHBIX 3a/1au:
1) nocTwxkeHue JIOCTaTOYHO BBICOKOTO YpPOBHS (YHIAaMEHTAJbHOM MaTeMaTH4ecKOi
HOJTrOTOBKH;
2) cbanaHCUPOBAHHOE U B3aMMOCBSA3aHHOE U3yU€HUE OOIIe MaTeMaTHKU U €€ MPUIIOKEHUH;
3) opueHTanMs Ha 00y4eHue U BEIPAOOTKY y CTYJCHTOB YMEHHSI CTPOUTD U MCII0JIb30BaTh
MaTeMaTHYECKUE MOJICIH JUISl OTIMCAHUSI U TIPOTHO3MPOBAHUS Pa3IMUHBIX SBJICHHIA, OCYIIECTB

2. Ilepedyens MIIaHNPYEMBbIX Pe3yJIbTATOB 00y4eHHs MO0 TUCHHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTe/JbHOH NPOrpaMMbl

Komnerenunu ody4amwierocs, popMmupyembie B pe3yJibTaTe 0CBOCHUS

JUCIHININHBI
Kon
KOMIIETCHIINH T10 Kommerenms
®I'oC BO

Crioco0eH MpUMEHSTh €CTECTBEHHOHAYYHbIE M O0IIEUHKEHEPHbIE 3HAHMS,
OIIK-1 METObI MATEMATUYECKOT'0 AHAJIN3a U MOJEIUPOBAHNS, TEOPETUYECKOTO U
HKCIIEPUMEHTAILHOTO UCCIIEeI0OBaHMS B MPOGECCHOHATBHON AESITEIbHOCTH

CTpyKTypa KOMNETCHIIHH

Komnerennus ®opmupyemsie 3YHel
OIIK-1 CnocobeH npuMeHsTh 3. 3HaTh, KaK IPUMEHATH €CTECTBEHHOHAYYHbBIE U
€CTECTBEHHOHAYYHbIE U 0OLIEMH)KEHEPHBIE 3HaHUS, METObl MaTEMaTUYECKOTO
0O0IIenHXEHEPHbIC 3HAHUS, aHaJIM3a U MOJEIMPOBAHUS, TEOPETUUECKOTO U
METO/IbI MATEMaTUIECKOTO HKCIIEPUMEHTAIBHOTO UCCIIE0BAHUS B TPO()ECCHOHAIBHON
aHaJIM3a U MOJIETTUPOBaHUS, e TEIIBHOCTH
TEOPETUYECKOIr0 U Y. YMeTh NpUMEHSATh €CTECTBEHHOHAYYHBIE U




OKCIICPUMCHTAJIBHOT'O 06HICI/IH>KeHepHI)IC 3HaHHUA, METOJbl MATEMATHYCCKOI'O

MCCIIEIOBAHMUSI B AHaJIN3a U MOJCIUPOBAHNUS, TEOPETUUECKOTO U
npodeccuoHanbHOM HKCIIEPUMEHTAJILHOTO UCCIIeI0OBaHUS B PO ecCHOHaTbHON
NesTeTbHOCTH NesATeTbHOCTH

H. BiaseTs HaBbIKaMU IPUMEHEHUS €CTECTBEHHOHAYUYHBIX U
0OLIEMH)KEHEPHBIX 3HAHUH, METOJI0B MAaTEMAaTUYECKOTO
aHaJIM3a U MOJIEIIMPOBAHUS, TEOPETUUECKOTO U
HKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS B MPO(HECCHOHATEHON
NesITeIbHOCTH

3. MecTo AUCHUILIHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

[Mpunagnexxnocts  gucuuiimael - BJIOK 1 JUCHOUIUIMHBI  (MOJAYJIN):
O0s3aTenbHast 4acTh.

4. O0beM IUCUMILVIMHBI (MOYJIs1) B 3a4€eTHBIX eJUHULAX C YKa3aHHEM KOJIU4eCTBa
aKa/JleMH4YeCKHX 4acOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4Yarouuxcs ¢
npenojgasareseM (110 BUIaM Y4eOHbIX 3aHAAITHIT) M HA CAMOCTOATEJIbHYI0 padoTy
00y4YarIIHNXCs

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIISIET 7 3a4. €1.,252 4acos.

B yueGHOM paboTs! KonunuectBo uacos | KonuuecTBo yacos
(ouynas ®O) (3aounas ®O)
KonTaktHasi(ayauropHasi) pabota
Jlekuun 64 10
[TpakTuueckue (cem, 1ab.) 3aHATHSA 78 18
CamocTosTenbpHas paboTa, BKIIOYast MOATOTOBKY K 110 294
DK3aMEHAM U 3a4eTaM
Bcero yacos 252 252

5. Conep:kanne IUCHUNIHHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aesiaMm) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX
3aHATHH

5.1. Conep:xanue pa3iei0B M CHUILTAHBI

3aounas popma o0yueHus

Cemunap| Camo- |B unrtepa-| ®@opmbl TEKyLIEro
Jlabopart.| CTOAT. | KTUBHOM KOHTPOJIA
IIpakTHy. pao. dopme yCIIEBAEMOCTH

No Pa3znen u tema Ceme-| JIek-
n/n JTUACIHUATLINHBI CTp | uum

21

3HaueHUe U poJib
MaTeMaTHKU B
Pa3IMYHbIX IPEIMETHBIX
o0acTsx

21

3HaueHUE U poJib
MaTEeMaTHKU B
pa3IMYHbIX IPEIMETHBIX
00/1aCTSIX, B YACTHOCTH B
HDKOHOMUKE. YIIpaBiIeHUe
PKOHOMUYECKUMHU

1.1 21 0 10




n/n

Pasznen u tema
JTUCIHUILINHBI

CeMme-
CTp

Jlek-
119707

Cemunap
JlaGopar.
IIpakTny.

Camo-
CTOST.
pao.

B unTepa-
KTHBHOH

¢opme

DopMbI TEKYLIETO
KOHTPOJIA
ycleBaeMOCTH

nporeccamu B cepe
nH(OpMaIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI

BBeneHue B TMHEHHYIO
anreopy

21

KoHntposbHas
paborta No 1

2.1

DJIEMEHTBI BEKTOPHOI
areOphI

21

14

2.2

Martpuunas anreopa

21

14

2.3

CHCTEeMBI THHEHHBIX
QIreOpanvIecKux
ypaBHenuii (CJIAY).
Cr10co0bI 1 METOJIBI
YVIIpaBIEHUS MpoIleccaMu
CO3/1aHus U
HCIIOIL30BaHUs

POAYKTOB U YCIIYT

21

14

Bsenenue B
MaTeMaTUUECKUU aHaJIn3.

21

3.1

DJIEMEHTBI TEOPUU
MHO)KECTB

21

3.2

HrciioBbIE MHOYKECTBA.

21

[Ipenen uncnoBoit
10CJIEI0BATEILHOCTH.

21

KonTponbHas
pabota No2

4.2

Uucnosas

[MOCJIEIOBATEIILHOCTD.
beckoHeuHO Majbie U
0ECKOHEUHO OOJIbIIIIE
[MOCJIEIOBATEILHOCTH

21

10

4.3

[Ipenen uncnoBoit
[MOCJICIOBATEILHOCTH.
Cxosmecs
[MOCJIEIOBATEILHOCTH

21

10

4.4

MOHOTOHHBIE
[MOCJICIOBATEILHOCTH.
Uucno Dunepa.

[ Ipunoxenus
[IOCJICIOBATEIILHOCTEN B
PKOHOMUKE

21

12

[Ipenen n
HEIPEPBIBHOCTh
(byHKIIUN OJTHOU
[IEPEMEHHOMN

21

KonTponbHas
pabota Ne3

5.1

UucnoBbie QyHKITUU
OJHOI EPEMEHHON KaK
oToOpaskeHne
noaMHoOXxecTBa R B R

21

5.2

[Ipenen ¢pyHkuuu B
TOYKE.

21

10




Ne
n/n

Pa3gen u Tema
JUCIHHUILINHBI

CeMme-
CTp

Jlek-
119707

Cemunap
JlaGopar.
IIpakTny.

Camo-
CTOST.
pao.

B unTepa-
KTHBHOH

¢opme

DopMbI TEKYLIETO
KOHTPOJIA
ycleBaeMOCTH

5.3

bBeckoHeuHo OoJIbLINE U
0ECKOHEUHO MaJIble

byHKINN.

21

10

5.4

HenpepbIBHOCTH
(GYHKIINHU B TOUKE.

21

10

uddepennmansaoe
MCUnCIIeHUE (PYHKIUH
OJHON MEPEMEHHOM.
MeTozs! yIpaBIeHUS
PKOHOMHYECKUMU
nporeccamu B cepe
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI

21

6.1

[Tpon3BomHas QYHKIIUH B
TOYKE.

21

10

6.2

[IpaBuna
nuddepeHIMpoBaHus.
[Ipou3sBoHBIE
PIIEMEHTAPHBIX (PYHKIIHIA.

21

6.3

[IpousBoaHBIE U

nmuddepeHmanb
BBICIIIX ITOPSIIKOB.

21

6.4

OCHOBHBIE TEOPEMBI
QpepeHInaIbLHOro
WCUMCIICHUSI.

21

6.5

[ Ipunoxenue

¢ depeHIHaTbHOTO
VCUHUCIICHUS K
MCCIIEIOBAHUIO (DYHKITHH.

21

KoHntponbHas
pabota Ne4

M HTerpanbHOe
ycuMciIeHre pyHKINUN
OJIHOW HE3aBUCUMOMN
[MePEMEHOI.

21

7.1

Heonpenenennsiit
nHTerpas. OCHOBHBIE
METO/IbI
WHTETPUPOBAHUS.

21

KoHntponbHas
pabota Ne5

7.2

OrnpenesieHHbIN
nHTerpas. OCHOBHBIE
METO/IbI
WHTETPUPOBAHUS.
['eomeTpruyeckue
PUIIOKEHUS
OIPEAEIEHHOTO
MHTETpaJIa.

21

7.3

[IpunoxxeHnue B
DKOHOMMKE

OIIPCACIICHHOT'O

21




Pasznen u tema
JTUCIHUILINHBI

CeMme-
CTp

Camo-
CTOST.
pao.

Cemunap
JlaGopar.
IIpakTny.

Jlek-
119707

B unTepa-
KTHBHOH

¢opme

DopMbI TEKYLIETO
KOHTPOJIA
ycleBaeMOCTH

MHTErpaja.

MHo>xecTBa B
[MOCJICIOBATCIIbHOCTH B
n-mepHoM EBKinmoBoM
[POCTPAHCTBE.

21

10

8.1

MHo>xecTBa B
[MOCJICIOBATCIILHOCTH B
n-mepHoM EBKinmoBoM
[IPOCTPAHCTBE.

21

8.2

CX0IUMOCTh
MMOCJIC0BATCIILHOCTH
BEKTOPOB (TOUYEK N-
MEPHOT'O IPOCTPAHCTBA)

21

10

DyHKIUHA HECKOJIBKUX
[IEPEMEHHBIX.

21

9.1

UucnoBast pyHKIUS
HECKOJIBKUX
MePEMEHHBIX.

21

9.2

[Ipenen u
HETIPEPBIBHOCTH
(GyHKIINH B TOUKE.

21

9.3

JuddepennmpoBanue
(YHKLIUU HECKOIBKUX
MepPEMEHHBIX.

21

9.4

OJKCTpeMyM (DyHKITHH
HECKOJIBKUX
EepEMEHHBIX.

21

9.5

Bolnykible 1 BOTHYThIE
(YHKLIUU HECKOIBKUX
[EepPEMEHHBIX.

21

12

NTOI'O

10 18 224

0]

yHas popma 00ydeHust

Pa3nen u Trema
JUCHUIIJINHBI

CeMme-
cTp

Cawmo-
CTOSAT.

pao.

Cemunap
JlaGopar.
IIpakTHy.

Jlek-
J105041

B nnrepa-
KTUBHOM

popme

DopMbl TEKYLLET0
KOHTPOJIsA
ycIeBaeMoCTH

12

3Ha4YEeHHE U POJIb
MaTeMaTHKH B
Pa3IMYHBIX TPEIMETHBIX
o0nacTsx

12

CooOmrenne

1.1

3Ha4YEeHHE U POJIb
MaTEeMaTHKHU B

a3 TMYHBIX TTPEIMETHBIX
00JacTsIX, B YaCTHOCTHU B
PKOHOMUKE. YTIpaBJCHHE
HKOHOMHYECKUMHU
nporeccamu B cepe

MH(OPMAIMOHHO-

12




Pasznen u tema
JTUCIHUILINHBI

CeMme-
CTp

Jlek-
1910/

Cemunap
JlaGopar.
IIpakTny.

Camo-
CTOST.
pao.

B unrepa-
KTUBHOH

popme

DopMbI TEKYLIETO
KOHTPOJIfA
ycleBaeMOCTH

KOMMYHUKAI[MOHHBIX
TEXHOJIOTUH

BBeneHue B TMHEHHYIO
anreopy

12

KoHntposbHas
pabota No 1

2.1

DJIEMEHTBI BEKTOPHOI
areOphI

12

2.2

Martpuunas anreopa

12

2.3

CHCTEeMBI THHEHHBIX
AnreOpanaecKux
ypaBHeHuit (CJIAY).
Cr10co0bI 1 METOIBI
YIIpaBIEHUS MpoIleccaMu
CO3/1aHus U
HCIIOIL30BaHUs

POAYKTOB U YCIIYT

12

Bsenenue B
MaTeMaTUUECKUU aHaJIn3.

12

3.1

DJIEMEHTBI TEOPUU
MHO)KECTB

12

Teopernueckunii
onpoc Ne 1

3.2

HrciioBbIlE MHOYKECTBA.

12

[Ipenen uncioBou
MMOCJIEJOBATEIbHOCTH.

12

KonTponbhas
pabora No2

4.2

Uucnosas

[MOCJIEIOBATEIILHOCTD.
beckoHeuHO Majbie U
0ECKOHEUHO OOJIbIIIIE
[MOCJIEIOBATEILHOCTH

12

4.3

[Ipenen uncnoBoit
[MOCJICIOBATEILHOCTH.
Cxosmecs
[MOCJIEIOBATEILHOCTH

12

4.4

MOHOTOHHBIE
[MOCJIEIOBATEILHOCTH.
Uwucno Ditnepa.

[ Ipunoxenus
[IOCJICIOBATEIILHOCTEN B
PKOHOMUKE

12

[Ipenen n
HEIPEPBIBHOCTh
(GyHKIIUN OJTHOU
[IEPEMEHHOMN

12

KonTponbHas
pabota Ne3

5.1

UucnoBbie QyHKITUU
OJHOI EPEMEHHON KaK
oTOOpakeHue
noaMHoOXkecTBa R B R

12

5.2

[Ipenen ¢pyHkuuu B
TOYKE.

12

5.3

BeckoHeuHOo OOJIbILINE U
OECKOHEYHO MaJIble

12




Ne
n/n

Pa3gen u Tema
JUCIHHUILINHBI

CeMme-
CTp

Jlek-
1910/

Cemunap
JlaGopar.

IIpakTny.

Camo-
CTOST.
pao.

B unrepa-
KTUBHOH

popme

DopMbI TEKYLIETO
KOHTPOJIfA
ycleBaeMOCTH

byHKINN.

5.4

HenpepblBHOCTH
(YHKINU B TOUKE.

12

uddepennmansaoe
MCUnCIIeHUE (PYHKIHH
OJHON MEPEMEHHOM.
MeTozs! yIpaBIeHUS
PKOHOMHYECKUMU
nporeccamu B cepe
nH(OpMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI

21

Teopernueckuit
ompoc No 2

6.1

[Tpon3BoHas PYHKITUH B
TOYKE.

21

10

6.2

[IpaBuna
nmuddepeHIpoBaHuS.
[Ipou3sBoHBIE
PIIEMEHTAPHBIX (PYHKIIHIA.

21

6.3

[IpousBoaHBIE U

nmuddepeHmanb
BBICIIIUX ITOPSIIKOB.

21

6.4

OCHOBHBIE TEOPEMBI
QpepeHInaIbLHOro
VCUMCIICHUSL.

21

6.5

[ Ipunoxenue
¢ depeHIMaTbLHOTO
VCUHUCIICHUS K

MCCIICIOBAHUIO (DYHKITNH.

21

KoHntponbHas
pabota Ne4

MHTerpanbHoe
ycuMciIeHre pyHKINUU
OJIHOW HE3aBUCUMOMN
[MePEMEHOI.

21

7.1

HeonpeneneHHsliii
nHTerpas. OCHOBHbIE
METO/IbI
WHTETPUPOBAHUS.

21

KoHntponbHas
pabota Ne5

7.2

OrnpenesneHHbIN
nHTerpas. OCHOBHBIE
METO/IbI
WHTETPUPOBAHUS.
['eomeTpruyeckue
MPUIIOKEHUS
OIPEAEIEHHOTO
MHTETpasa.

21

KoHntponbHas
pabota Ne6

7.3

[ Ipunoxenue B
DKOHOMMKE
OIIPEIEIEHHOrO
MHTETpaJIa.

21

MHuoxecTBa 1

21




Ne Pasnes u Tema Ceme-| TTex- Cemunap| Camo- B WHTepa- DopMbI TEKYLIETO
Jlabopart.| CTOAT. | KTUBHOM KOHTPOJIA
n/n AUCHHUILIHHBI CTP | UMM
IlpakTuy. pao6. popme yCneBaeMoCTH
[10CJIEI0BATEILHOCTH B
n-mepHoM EBKIIMI0BOM
[IPOCTPAHCTBE.
MHoxecTBa U

g | [MOCTIE/IOBATENLHOCTH B 71 ) )
n-mepHOoM EBKIIMI0BOM
[IPOCTPAHCTBE.

CX0IUMOCTh

g 9 [1OCTEN0BATENLHOCTH 71 ) 5
BEKTOPOB (TOUYEK N-

MEPHOT'O IPOCTPAHCTBA)

9 DYHKIIMY HECKOJIBKUX 1 KonTponbHas
MePEMECHHBIX. pabota Ne7
YucnoBas pyHKIUSA

9.1 [HECKOMBKUX 21 2 2
[1EPEMEHHBIX.

[Ipenen n

9.2 |HEenmpepbIBHOCTH 21 2 2 8
(yHKIIMY B TOUKE.

JuddepennmpoBanue

9.3 |byHKIIMN HECKOJIBKUX 21 4 4 6
[1EPEMEHHBIX.

OJKCTpeMyM (pyHKITUH

9.4 [HeckombKUX 21 2 2
[IEPEMEHHBIX.

Bolnykible 1 BOTHYThIE

9.5 |pyHKIIMM HECKOIBKUX 21 2 4 12
[EePEMEHHBIX.

NTOI'O 64 78 110
5.2. JlekunoHHbIE 3aHATHS, UX COJEpP/KaAHHE
Ne HanmenoBanue
Conepxanue
n/n pa3zeNnoB U TeEM
3HaueHUE U POJIb MATEMATUKH B DKOHOMHUKE. YIIpaBJICHUE
PKOHOMHMYECKHUMU TporieccaMu B chepe MH(OpPMALIMOHHO-
3HaueHUE U poJib KOMMYHHMKAIIMOHHBIX TeXHONOorui. [TpocTtpancTtBo Rn; nuHeiiHble
MaTeMaTHKHU B (GyHKIUY; ypaBHEHUS U HepaBeHCTBa. [loHsTHE N-MepHOTO
HDKOHOMUKE. BekTOpa. COOTBETCTBHE MEXAY ABYMEPHBIMU BEKTOPAMHU U
YipasieHue TOYKaMU KOOPJIMHATHON IIIOCKOCTH. CpaBHEHUE BEKTOPOB:
| [ronomueckumu HYJIEBOI BEKTOP, PABEHCTBO M HEPABEHCTBA MEXKIY BEKTOpaMH;
npoueccamu B cepe  [HeoTpuLaTeNbHbIM opTaHT Rn+ Apudmernueckue onepamnuu Haj
MH(POPMAaIMOHHO- BEKTOpPaMM, UX CBOWCTBA M T€OMETPUYECKasi UHTeprpeTanus B R2.
KOMMYHUKAIIMOHHBIX [[loHsTHE BekTOpHOTO MpocTpancTBa R. CkansipHoe npousBeaeHue

TEXHOJIOTHI1. DJIeMEHTBI
BEKTOPHOU anreOpsl

BEKTOPOB U €ro cBoiicTBa. Hopma (JuiHa) BEKTOpa; paccTosHUE
Mex 1y BeKTopaMu (Toukamu B Rn). Yromn Mexay BekTopamu;
OpPTOTOHALHOCTH BEKTOPOB. CTaHIapTHEIN 0a3uc U pa3ioKeHue
[TPOM3BOJILHOTO BEKTOpa 1o 6asucy. Hampasistoniye KocCHHYCH
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BEKTOPOB. 3aMKHYTBIE U OTKPBITHIC apbl B Rn. JInHeitHbie
(yHKIMN ypaBHEHUS, HEPABEHCTBA U MIPOCTEUIINE MHOXKECTBA B
R. [Tapamerpuueckue ypaBHEHUS MIPSAMOM, MPOXOSIICH yepe3
TOUKY B 3aJJaHHOM HaIIPaBJIEHUY; JIy4a; OTpe3Ka. Y paBHEHUE
[JIOCKOCTH M ero HopMaJb. [lomynpocrpancTBa B Rn, nx
reoMmerpuueckas uHrepnperanus B Rn. [Ipunoxenust BekTopHou
QIreOpbl B SKOHOMHUKE: JIMHEHHbIE PYHKIUU JOX0a U U3/IEPIKEK;
OI0JKETHBIE OTPAHUYEHUS TTOTPEOUTENSI WIM IPOU3BOTUTEIIS.

2,3

Martpuunas anreopa

[loHsATHE MAaTPULIBI, BUABI MATPUL, ONIEPALIMN HAJl MATPULIAMU U UX
CBOMCTBA. BEKTOpHO-MaTpUYHbIE ONEPALIUN: IPOU3BEICHHE
MaTpUIbl HAa BEKTOP KaK JIMHEHHOE Npeo0pa3oBaHie BEKTOPOB; €ro
[Ipe/ICTaBICHHUE YEPE3 BEKTOPHI - CTOJIOLBI U BEKTOPBI CTPOKU
MaTpUIbl; OUIMHENHHBIE U KBapaTu4Hble GopMbl. Onpenenurenb
MaTpUILIbI U €ro cBoiicTBa. OnpeaenuTenn MaTpul 2-ro u 3-ro
MopsAAKOB. MUHOpEI U anredpandeckue JT0MOTHEHUS 3JIEMEHTOB
MaTpulibl. CBOMCTBa ONpENeIUTENEeH U BEIUUCICHHUE
oIpeiesuTeel MPOU3BOIBHOTO nopsaka. O6paTHas MaTpula,
YCIOBHE €€ CYLIECTBOBAHUS U CLIOCO0 HAXOKACHUSI.

CucTeMbl JIMHERHBIX

OnHOpPOIHBIE M HEOIHOPOIHBIE CUCTEMBbI, PEILICHHS CUCTEMBI,
COBMECTHBIE 1 HECOBMECTHBIE CUCTEMBI, OTIPE/ICIICHHBIC U
Heonpe/ieIeHHbIe cucTeMbl. Perenre B MaTpudHoi Gopme,
npaswio Kpamepa. Panr matpunel u ero HaxoxaeHnue. OOuiue

4,5 lanreOpandecKkux . .
o CUCTEMbI JINHEUHBIX YPABHEHUI: YCIOBUE COBMECTHOCTH

ypaBHeHuii (CJIAY).
OJIHOPOJIHBIX U HEOJHOPOJHBIX CUCTEM (Teopema KpoHnekepa-
Kanennm): 6a3ucHoe penieHue. DKBUBaIEHTHBIC TPE0Opa3oOBaHus
1 MeTOoJ1 UCKItoueHus ['aycca.
[lonsiTue BbIcKa3bIBaHUsA. KBaHTOpHI CYIIECTBOBAHUS U
BceoO1HOCTH. Jlornueckue onepanuu (IeicTBUS Hal

S EMEHTEI BBICKA3bIBAHUSMU ): OTPHUIIAHUE, KOHBIOHKIIUS, TU3BIOHKITHS.

. Nmnuukanus u Jorudeckoe ciaeactsue. [loctpoenune otpunanuii
6 |MaTeMaTuuecKou
OLHKH MpearuKaTaM, COIepKaIluM KBaHTOPHBIE Ollepaluu.

3.2. ®opMyIibl ¥ 3aKOHBI JJOTUKH. Ta0nuIa ICTHHHOCTH U
MeToIMKa € mocTpoeHusi. OCHOBHBIE PaBHOCHIBHOCTH aire0pbl
BhICKa3bIBaHUM. [IpeoOpa3zoBanue moruyeckux Gopmyi.

DJIEMEHTBI TEOPUU
MHOKeCTB. UnCI0BEIE
MHO>KECTBA.
OTHOIIIEHUS

[Tonatue MHOXkecTBa. CrIoCOOBI ONTUCAHUS MHOXKECTB U OIeparIii
HaJl HUMU: 00beIMHEeHNE, TIepECeUCHHE, TOTIoJHEeHne. PaBeHCTBO
MHO>keCTB. [IycToe MHOXKeCTBO. MHOXECTBO BCEX TTOJMHOKECTB
TaHHOT'O0 MHO>KeCTBa. JlekapToBO Mpou3BeieHne ABYX U OoJiee
MHOXecTB. OTOOpakeHUE OTHOTO MHOKECTBA B APYroe; 001acTh
ornpezeneHus, 00J1acTh 3HaYeHHH, rpaduk 0TOOpakeHusl.
ToxnecTBeHHOE 0TOOpakeHHne MHOXKECTBa B cedst. OOpa3
HJIEMEHTA WM MTOJIMHOKECTBA 00J1aCTH ONPEIEIICHHUS; TOJIHBIH
pooOpa3 MEeMEHTa WIM MHOXKECTBA U3 00JIaCTH 3HAYECHUH.
Komno3unus (cyneprno3uius) oroOpaxkenuid. [lonsatue MHOXKecTBa
NeiCTBUTENBHBIX Yhcel. ApudmMeTnueckre onepanuy Haj
BELIECTBEHHBIMU YHCIAMU U UX yropsaoueHue. HermpepbsIBHOCTH
MHO>KECTBA BELIECTBEHHBIX uncesl. OrpaHU4YEHHbIE YUCIIOBBIE
MHOKECTBA, MAKCUMYMbI, MUHUMYMBI, TOYHbBIE IPAHU YHCIOBBIX
MHO>KECTB.

OtHomenus. ['paduyeckue npeacTaBiaeHus: oTHomeHui. CBolicTBa
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orHOLIEHNH. OTHOIIIEHNA SKBUBAJIEHTHOCTH. Pa3zonenus u
OTHOILEHHUS SKBUBAJIEHTHOCTH. OTHOILIEHUA NOpsiiKa. OTHOIIECHUS
Ha 0a3ax JaHHBIX U CTPYKTYpax JaHHbIX. MHUHOPAHTHI U
MaxxopaHTbl. Cynpemym u nHpumym. CooTBeTcTBUS. B3auMHuo
0IHO3HAYHBIE COOTBETCTBUSA M MOIITHOCTA MHOKECTB.
PaBHOMOIIIHOCTE.
Ynctopas OrnpenenieHne; crocoObl 3a1aHus; apupMETHIECKUE JCHCTBHUS,
8 OTrpaHUYCHHBIE U HEOIPAHUUECHHbBIE YU CIIOBBIE
[10CJIEOBATEIBHOCTD.

IIOCJICO0OBATCIIbHOCTH.

beckoHeuHo Maible U

Omnpenenenne, OCHOBHBIC CBOMCTBA. CBsI3b OECKOHEYHO MAJIBIX U

8 |0eckoHEYHO OOIbIINE .
0ECKOHEUYHO OOIBIINX YHCIOBBIX ITOCJIEA0BATEILHOCTEN.
[1OCJIEI0BATEILHOCTH
[Ipenen yuciaoBoit mocienoBaTeabHOCTU. CBSI3b CXOIAIINUXCSA
[I0CJIEAOBATEIHLHOCTEN ¢ OECKOHEYHO MaJIbIMA
ocJIeqoBaTeIbHOCTIMU. CBOIICTBA CXOISIIINXCS
. [10CJIeI0BATEILHOCTEMN: € IMHCTBEHHOCTD TIPEIeNa;
[Ipenen uncnoBoit N
OTPAaHUYCHHOCTH; apU(PMETHICCKHE OTICPALINH; MPEISTbHBIN
[MOCJIEJOBATEIBHOCTH.
9 Cxomsmmecs rnepexon B HepaBeHcTBaxX. [Ipuniun cxoaumoctu Komw,
(yH1aMeHTaIbHAS [TOCIIEIOBATEIbHOCTb.
[MOCJIEJOBATEIBHOCTH.
[ToanocnenoBaTeIbHOCTU U MIpeCIIbHBIE TOUKH. Teopema
bosbiiano-Beiiepinrpacca o BbIICICHUH CXOASIIMXCS
[OJIIOCIEN0BaTENbHOCTEN. [[oHATHE BEPXHETO U HUKHETO
MpeEIoB.
MOHOTOHHEIE o
OrnpeneneHre MOHOTOHHBIX TIOCIIEOBATEILHOCTEH U MTPU3HAK
10 [mociemoBaTEIbHOCTH.
o cX0aUMOCTH. [ IpUHIIMT BIOXKEHHBIX OTpe3KoB. Uuco e.
Uwucno Ditnepa.
[IpocTble MPOLIEHTHI; CJI0KHBIE TPOLIEHTHI C
OJTHOKPATHBIM, MHOTOKPATHBIM M HEIPEPHIBHBIM
[ [punoxenus HauyucieHrueMm. CTaTuyeckas MOJENIb PaBHOBECHS CIIPOCca U
10 [mocnenoBarenbHOCTEN [penoxkeHus. [layTnHOOOpa3Has MO/IEb PhIHKA; IOHATHE
B SKOHOMUKE PAaBHOBECHOI'O PEIIEHUS U €r0 YCTOWUYMBOCTD; HAXO0XKICHHUE
peIIeHUs U UCCIIeIOBAHUE €T0
[MOBEJICHUSI BO BpEMEHU
Omnpenenenue. O01acTh ONPECICHNUS] 1 MHOXKECTBA 3HAUCHHI;
MpUMephl U3 SKOHOMHUYEcKo# Teopun. ['paduk GpyHKIINN U
1 Uucnosble yHKIIMN  |[ypaBHeHUE rpaduka pyHkunu. CriocoObl 3ajaHust GyHKIIHMA.
OJIHOU MTEPEMEHHOI Knaccudukanus pyaknuit. [lonstue MakcuMmyma, MUHUMyMa U
TOUHBIX BepXHEN U HIKHEH rpaHeil pynkuuu. [louarus cinoxHon
1 oOpatHO# GyHKIHH. DYHKIMH CIIpOca U IIEHBI CIpoca
OrnpezeneHue npezena Ha A3bIKe MoClIeJOBaTEeIbHOCTEN U Ha
SI3BIKE ATICUJIOH-JENIBTA, UX YKBUBAJICHTHOCTD; IIOHATHE TIpEeia
Ha 6eckoHeqHOCTH. OTHOCTOPOHHUE TPEIEINbI U UX CBSI3b C
[Ipenen pynkunu B .
12 ouKe npeaenoM GyHkmuu B Touke. [Ipeaen apudmernaeckux onepanuit
' HaJ QyHKIMSIMHE ¢ 0011elt obnacTeio onpenenenus. [IpenenbHbrit
repexo B HepaBeHCcTBaxX. [IepBbIil 1 BTOPOI 3aMedaTesibHbIe
[peebl.
Onpenencune. CBA3b OECKOHEYHO MaJIBIX KIIUH ¢ IPeIeaIoM
bCCKOHEUHO MabIe W) pKEHH CBOICTBA U CpaBHEHUE 6€CKOHG(11)I}I]:(I) I\L/EaJILIX £ HKL{I/HZ
13 |Geckonedno Gombime |0 ' p i '

byHKINN.

beckoneuHnrie

OOHOCTOPOHHUC MPCACIIBI.
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HenpepsiBHOCTD
(YHKIIUH B TOYKE.

Onpenenenns Ha A3bIKE DICUIOH-/EIbTA, B TEPMHUHAX Mpeeiia
(YyHKIIMU ¥ Ha S3bIKE MTOCIIEI0BATEIBHOCTEH; UX SKBUBAJIEHTHOCTb.
HenpepbIBHOCTh Ha OTpE3Ke U HHTEpBase. ApupMeTHIecKue
OIepaliy HaJ| HEMIPEephIBHBIMU (QYHKIMSAMU. HerpepbhIBHOCTH
HsieMeHTapHbIX QyHKIMHA. Touku pa3pbiBa QyHKIUM U UX
knaccudukanus. Kycouno-HenpepsiBable QyHKIH. MOHOTOHHbIE
(GyHKLIMU; BUABI pa3pbIBOB MOHOTOHHOHN (yHKIMU. [IprmMepbl
HEIPEPBIBHBIX U Pa3pbIBHBIX SKOHOMUUYECKUX IOKa3aTeneil, u
poueccoB. HempepbIBHOCTH Cyneprno3suiuu HENPEPBIBHBIX
¢ynkuuii. Teopema o CymecTBOBaHHH U HETIPEPHIBHOCTH
oOpatHo# ¢pyHKIIMHU. OCHOBHBIE CBOMCTBA HEMPEPHIBHBIX
(GyHKIWK: yCTOWYMBOCTD 3HAKA; IPOXOXKICHUE Yepe3 HYJIIb;
[IPOMEKYTOUHBIE 3HAUEHUs (HENPEPBIBHOCTh 00paza);
OrpaHMYEHHOCTD U CYIIECTBOBaHNE MAaKCUMyMa U MUHUMYyMa Ha
oTpe3ke (TeopeMsl Beiiepiutpacca). PaBHOMepHas HENpepbIBHOCTD
n Teopema Kanropa.

15

[Ipon3BoaHas
(GyHKIIUY B TOYKE.
[TonsTHe o
MpeACIbHOM aHaJIU3E B
HDKOHOMMKE

Omnpenenenrue NPOU3BOJHON U €€ T€OMETPUUECKHI CMBICH,
ypaBHEHHE KacaTeJIbHOH K rpaduky nuddepenuupyemoit
¢dbynkuu. OTHOCTOPOHHUE U OECKOHEUHBIE TPOU3BOJIHBIE.
Jluddeperumpyemocts u quddepeHnman GyHKIum.
HenpepriBHOCTH AuddepeHunpyeMoit pyHKInU, He0OX0aMMOe U
TocTaToOuHOE yCIIoBUE MU PepeHITUPYEMOCTH, TEOMETPUICCKUH
cMbic auddepeHirana u ero uCroIb30BaHUE IS
MPUOIMKEHHOTO BBIUMCIIEHUS 3HaueHus QyHKmH. [Ipon3BogHast
KaK [M0Ka3aTeslb MTHOBEHHOT'O MIPUPOCTA UM CKOPOCTU U3MEHEHUS
(yHKINW; IPOCTEHIIINE TIPEICTbHBIE XapaKTEPUCTHKHU —
peJeNIbHBINA J0XO0A; IpeesbHas IPHObLIb; MPEEIbHbIN MPOAYKT

15

[IpaBuna

Qg pepeHIpoBaHus.
[Ipon3BoHBIE
HIIEMEHTAPHBIX

(byHKIIHIA.

JudbdepennrpoBanre CyMMBbl, pa3HOCTH, TPOU3BEICHUS U
yacTHOTO0. [Ipon3BoaHbIE TOCTOSHHON, CTENIEHHOM,
TPUTOHOMETPUUECKUX U Jorapu(PMUUECKUX PYHKIIHH.
[IpouzBosnHas obpaTHOl QyHKIMK. [Ipon3BOIHBIE TOKA3aTENBHOMN
1 0OpaTHBIX TpUroOHOMeTpUuYecKux QyHkuui. [IpouszBogHas
ciokHOM (pyHKIMHU. Jlorapupmudeckas Npou3BoJHAs U €€
MHTEpIpeTaIys Kak TemMIa npupocTa GyHKIHUU. DIacTUYHOCTh
(b yHKITUH.

[Ipon3BoiHAs TOKA3aTENbHO-CTETIEHHON (YHKIIMY U CTENIEHHON
(YHKIIMHU C TPOM3BOJILHBIM BEIIECTBEHHBIM IT0KA3aTENIEM.
JludbdepennmpoBanre napaMeTpUIeCKu 3aJaHHBIX U HESIBHO
3aJaHHbBIX (YHKIUH.

16

[Ipon3BOHEIE U
G depeHImab
BBICIINX MTOPSIJIKOB.

[IpouzBosaHbIe U MU DepeHIaTbl BEICIINX MOPSIKOB.
MuBapuanTHOCTH opMBI IiepBoro auddepeHmnuana.

16

(OCHOBHBIE TEOPEMBI
G pepeHIaIbLHOro
VCUNCIICHUSI.

Teopembr ®epma, Pors, Jlarpanka, Ko, MIx reomerpuueckas
nHTeppeTanus. Packpeitue

HeonpeneneHHocTen: npasuio Jlonurana. @opmyna Teinopa
(Maxksiopena) ¢ octaTouHbIM wiieHoM B (popme Ileano u Jlarpanxa.
dopmyna MakiopeHa /i yieMeHTapHbIX GyHkuuid. dopmyna
6unoma HerotoHa. [IpnOiankeHHOE BBIYMCICHUE YUCIIA «e».
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AcUMITOTHI rpaduka

GbyHKIIHH.

Acumnrtotsl rpaduka pyakimu. OOmas cxema ucciaeI0BaHus

dbyHKIIMK B TocTpoeHwue ee rpaduka. Heooxomumeie u
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[Tpunoxenue NTOCTaTOYHBIE YCIOBUS MOHOTOHHOCTH U CTPOrOi MOHOTOHHOCTH
Qg epeHMaIbHOr0 |[Ha HHTEpBaJie; HEOOXOAMMBbIE U I0CTaTOYHBIE YCIOBUS
VICUHCIICHUS K JIOKaJIbHOT'O 3KCTpeMyMa 1-ro nopsijka Ha HHTEpBAJIE;
MCCIIEJOBAaHUIO TOCTaTOYHBIC YCIOBUS 2-TO MOPSIKA; TOUCK TII00aIbHOTO
Gynkuuii. [IpusHaku — pKcTpeMyMa Ha OTpe3Ke.
MOHOTOHHOCTH. Brimykiible 1 BOTHYTbIE (DYHKIIMM HA HHTEPBaJe: FTeOMETPHUIECKOe
[Ipu3Haku OIlpeJieJIeHUE Yepe3 KacaTeJIbHYI0 U €ro aHaJuTh4Yeckas popma;
BBIITYKJIOCTH. B3aMMOCBSI3b BBITYKJIOCTH M BOTHYTOCTH; HEOOXOIUMBIE U
TOCTaTOYHBIE YCIOBUS BBITYKJIOCTH U BOTHYTOCTH (DYHKIIMH
(4uepe3 BTOPYIO IPOU3BOAHYIO); COBIIACHUS JIOKAJIbHOTO
MaKCUMyMa C IJ100aIbHBIM I BOTHYTBIX (DYHKIUI, U JIOKAJIBHOTO
MUHHMYMa C TII00abHBIM JJIS1 BBITYKIIBIX (DYHKIWH HA
[poMeXyTKe. I 'eoMeTpuyeckoe onpeesieHie BhITYKIOCTH
(BOTHYTOCTH) HETJIaAKUX (DYHKIIHIA Yepe3 XOpAy U ero
aHamuTH4YecKas (opma. IHTepBasbl CTPOroi BRITYKIOCTH
(BOrHYTOCTH) M TOUYKHU neperuda. IlpuMeHnenne BeITyKIbIX
(BorHyThIX) GYHKIMI B 9KOHOMHUYECKON TEOPHH.
[lepBooOpa3Has pyHKLIMU U €€ CBOMCTBA; ONpeIeIeHUE
HEOIpeIeIEHHOI0 UHTErpasa, ero cBoicrea. Tabauia OCHOBHBIX
18 Heonpenenennslit MHTErpajioB. MeTobl HHTETPUPOBAHH: HENOCPC/CTBEHHOE
UHTErpal. MHTErPUPOBAHUE; 3aMEHA MIEPEMEHHOM; HHTETPUPOBAHUE I10
yacTsiM. IHTerprupoBaHne parioHAIBHBIX IPO0ei HEKOTOPHIX
ppalMOHAJIbHBIX U TPAHCLEHACHTHBIX (DYHKITHIA.
Omnpenenenue, reomeTpuyeckuii cMpici. HeoOxonumoe ycnosue
uHTerpupyemocti. Cymmsl JlapOy. Kpurepuii muHTErpupyeMocTH.
HTerpupyeMocTh HeNPEPHIBHBIX PYHKIMM, QYHKIUH C
. KOHEYHBIM YHCJIOM TOUYEK pa3pbiBa. CBONCTBA ONPENEIEHHOIO
19- |OnpeneneHHbII .
20 |unrerpan Pumana. uHTerpana. Teopema o cpegnem. CyniecTBOBaHHE IEPBOOOPaA3HOI

HenpepbiBHON GyHKuuu. Popmyna Hetorona-Jleitbuuna.
Brruucienue onpeneneHHoro HHTerpana METo0M 3aMEHbI
[IEPEMEHHON U UHTETpUpOBaHuE 10 YacTAM. [lonsaTue o
HecoOcTBeHHBIX uHTerpanax I u Il pona, npusHaku cXoAUMOCTH.

21

[ [punoxenue B
SKOHOMHKE
OIPEICIIEHHOTO
VHTETpaa.

BoccraHoBieHne q)YHKI_II/Iﬁ OKOHOMHUYCCKOI'O aHajin3a I10 uxX
MPCACIIBHBIM XapaKTCPHUCTHUKAM,; BbIYMCICHUC CYMMAapHbIX U
CpCAHUX HOKaBaTCHeﬁ; BBIYUCJICHUC PCHTBI HOTpC6I/ITCJ'I$[; CBA3b
IIOTOKa I/IHBGCTI/IHI/Iﬁ C IPpUPOCTOM H 3aIllaCOM KaIlltuTalia,
HapalllCHHad CyMMa N0JiIra Npyu HCIPCPLIBHOM HAYUCIICHUU
CJIOKHBIX IPOLCHTOB.
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MHOXecTBa U
[1OCJIEI0OBATEIHLHOCTH B
Rn.

OTKpBITHIE U 3aMKHYTBIE Iapbl B RN, OKPECTHOCTH U OKPECTHOCTH
TOUYKM B Rn. BHyTpeHHUE, BHENTHUE U TPAHUYHBIE TOUKU
MHOY>ECTBA; BHYTPEHHOCTb U I'paHULla MHOKeCTBa. [IpenenbHble
TOYKH MHOKeCTBA. OTKPBITHIE U 3aMKHYTHIE MHO>KECTBA,;
OIEPALMU C OTKPBITBIMUA U 3AMKHYTBIMA MHOYKECTBAMH.
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CXOIUMOCTD
[10CJIeI0BATEIbHOCTH
BEKTOPOB (TOYEK
mpocTpancTea Rn).

CBOICTBA CXOAIINXCS MTOCTEA0BATEILHOCTEN. XapaKTepUCTHKA
3aMKHYTBIX MHOKECTB Y€pe3 CXOASAIINECS TOCIEI0BATEIHHOCTH.
[IpenenpHBIC TOUKH TTOCIIEOBATENbHOCTH. KOoMMIakTHEBIE
MHOKECTBA.

24

UwucnoBas pyHKIMS n
[IEPEMEHHBIX.

OrnpeneneHne YuCI0oBOU (PYHKITMHU N TepeMEHHBIX ((DYHKITMH
BEKTOPHOT'O apryMEHTAa WM OTOOPaKEHUs TOMHOKECTBa Rn

BR1). DxoHOMHUYECKast HHTEepIpeTarus GYHKIIUHA KaK 3aBUCUMOCTh




(YHKIIUH B TOUKE.

Ne HanmenoBanue
Conepxanue

/1 pa3esioB U TeM
MEX/1y HJIOT€HHOM IepeMEeHHON 1 3K30T€HHBIMU MIEPEMEHHBIMH.
["eomeTprueckoe n300pakeHne QyHKINU ABYX NEPEMEHHBIX;
JTUHUHM YPOBHSA U UX noctpoenue. [loBepxHoctu ypoBHs (1ipu >2).
[IoBEpXHOCTH U JTUHUU YPOBHS B dKOHOMUYECKON TEOPUH
(M30KOCTBI, U30KBAHTHI M KPUBBIE O€3pa3Inymsl).

Mpenern u OmnpeneneHne Ha sI3bIKE MOCIEN0BATEIIBHOCTEN U OKPECTHOCTEM.
P [ToBTOpHBIE Npenenbl. beckoHeuHo
25,26[HenpepbIBHOCTD

MaJtble )YHKITMH U UX CBSI3b C TIPEJICIIOM B HEeIIPEPHIBHOCTHIO
(YHKIIMH B TOUKE.

YacTtHble pou3BoaHbIe U AU(epeHInpyeMoCcThb GyHKITHIA
HECKOJIBKHX NIepeMEHHbBIX. YacTHbIE TPOU3BOAHBIE.
JluddeperurpyemMocTs GYHKIIUH MHOTUX MTEPEMEHHBIX,
HEOOX0JMMOe M JOCTaToYHOe yciaoBue auddepenmpyemoctu,

rpagos

udpepeHanbHOe .
27, Jlnbdepenn . |bopmyia Teitopa 1-ro mopsinka; muddepeHuan ¢GyHKIum.
ycurcieHue PpyHKIHi
28 [IpunoxeHus: npeaeabHble XapakKTepUCTUKU MHOTO(QaKTOPHbBIX
MHOI'MX [IEPEMEHHBIX. . .
(yHKINH 5KOHOMUYECKON TEOPUH; TTACTUIHOCTD (DYHKIIHH.
[Ipon3BoiHAs 1O HANIPABICHUIO U IPAJAUEHT (PYHKIIMH MHOTUX
nepeMeHHbIX. YacTHBIE IPOM3BOIHBIC U TU( G EpEHIIATBI BTOPOTO
nopsiaka, reccuad. @opmyna Telinopa 2-ro nopsiika.
Omnpenenenus Toyek 0€3yCIOBHOIO MAKCUMYyMa U MHHUMYMa
29 OkcTpeMyM pyHKIMK |(JIOKaJTbHBIX M 100albHbIX). HeobxoanMoe ycinoBue sKcTpemMmyma
MHOT'MX IIEPEMEHHBIX. [[IEPBOTO nopsaka — reopema depma. JlocraTogHOE yCIOBHE
HPKCTpEMyMa BTOPOT'0 MOPSIJIKA.
Brimykiisie u [Tpr3HAKH BBITYKIOCTH U BOTHYTOCTH (DYHKITUH BYX
30 [BOTHYTBIE byHKIMH  [MepeMEeHHbIX Ha MHOXKecTBe. MccnenoBanue GyHKIMU ABYX
HECKOJIBKUX MEePEMEHHBIX Ha BBIITYKIIOCTh BOTHYTOCTh C TOMOIIBI0 MAaTPHUIIBI
[IEPEMEHHBIX. ['ecco.
[Tonstue rpada. CriocoOsl 3ananust rpados. Buast rpados:
OpPUEHTHUPOBAHHBIC U HEOPUEHTUPOBaHHbIE rpadsl. M300paxkenue
rpadoB. Matpuna MHIMIEHTHOCTH Tpada. Marpuiia cMeXHOCTH
rpada. [loarpags.
OpuentupoBannble rpadsl (oprpadsi). Onpenenenue oprpada.
MapiipyTsl U CBSI3HOCTB B oprpadax. CteneHu BeplInH rpaga.
JJIeMEHTBI TEOPUHU
31,32 MapiipyTsl, LENN U UAKIIBL.

Onepanuu Haxa rpadamu. [Tonstue cBa3HocT. Pebepras u
BEPITUHHAS CBA3HOCTD. LluKiiomarndeckoe unciio. KoMImoHeHThI
cBsi3HOCTH. ['pad KOHaEHCAIUH.

[Tnanapusie rpadbl. DitnepoBbl rpadbl. Y cioBus, IpU KOTOPBIX
rpag siinepos. Packpacka rpagos. lepeBbs. OcToB.
[Tpunoxxenust rpados.

5.3. Cemunapckue, NpaKTH4YeCKHE, J1a00paTOPHbIE 3aHATHS, X COACPIKaHUe

Ne paznena u

TCMBI

Conepxanue u GopMbl IPOBEACHUS

BaAHATHUA.

UucnoBast pyHKIMS MHOTHX IlepeMeHHBIX. [loBoauTes B hopme mpakTHIECKOro

HaxoxxaeHue o0nact onpeAeaeHns YUCI0BOH QyHKIIMM N TEPEMEHHBIX.
DKOHOMHUYECKasi HHTepHpeTanus GyHKINU KaK 3aBUCHMOCTb MEXTy YHJIOT€HHON




Ne paznena u
TEMbI

Copneprxanue U GopMbl IPOBEICHHS

[EePEeMEHHON 1 SK30T€HHBIMU MEPEMEHHBIMH.

["eomeTpruueckoe n300pakeHue PYHKIIMH JBYX EPEMEHHBIX; THHUHA YPOBHS U HX
nocrpoenue. [loepxHoctu ypoBHs (mipu >2). [IoBepXHOCTH U TMHUU YPOBHS B
PKOHOMUYECKON TeopuHr (M30KOCThI, M30KBAHTHI, KPUBBIE O€3pa3Inymsi).

[Ipenen u HenpepbIBHOCTH (GyHKIUU B TouKe. [loBoauTcs B popme
[IPAKTUYECKOIO 3aHATHUS.

Brruncnenue npezaena ¢pyHkiuu B Touke. [loBropubie npenensl. Mccnenoanue
(YHKIIUU Ha HEMIPEPHIBHOCT. TOYKHU pa3pbiBa QYHKIIMH HECKOIBKUX
[epEeMEHHBIX

JluddepenunpoBanue GyHKIIH HECKOIBKUX NepeMeHHbIX. [loBonuTCs B hopme
[IPAKTUYECKOI0 3aHATHS.

YacTHble Mpou3BOAHbBIE U AU PepeHInpYeMOCTh (PYHKIMI HECKOIBKUX
nepeMeHHbIX. HaxoaeHue yacTHBIX MPOU3BOJHBIX U HU(depeHnana nepBoro
nopsiaka. JuddepenuupyemMocts GyHKIIMA MHOTUX ITEPEMEHHBIX, HEOOXOMMOE U
noctarouHoe yciaosue auddepenunpyemoctu. @opmyina Teltnopa 1-ro nopsaka;
middepennman Gpyaxnun. [Ipon3BoaHas 10 HATPABICHUIO U TPAIUEHT (HYHKIIUU
MHOTMX IlepeMeHHbIX. YacTHbIe Tpou3BOHbIE U AU depeHLInans BTOporo
MOpsI/IKa, TECCHAH.

OKkcTpeMyM (QYHKIIMM MHOTHX IepeMeHHBIX. OrpeaeseHus Touek 6e3yCcI0BHOIO
MakcHUMyMa U MUHHMYyMa (JIOKaJIbHBIX U rio0anbHbIX). HeoOxoaumoe ycinoBue
HKCTpeMyMa IepBoro nopsaka — reopema depma. JlocratouHoe ycioBue
HKCTpEMyMa BTOPOTO MOPSIIIKA.

9.1

DkcTpeMyM (DYHKIHMK HECKONBbKUX NepeMeHHbIX. [loBoauTces B popme
MMPAKTUYECKOTO 3aHSATHUS.
Pemenne 3a1a4 mo Teme nccaenoBanue GyHKIIMH Ha SKCTPEMYM.

9.1

Brinykiibie v BorayThle GyHKIuu. [loBoautcs B popme npakTUIECKOTo 3aHSTHSL.
VccnenoBanue (PyHKIIMM Ha BBITYKIOCTh U BOTHYTOCTb

[IpuiioskeHre onpeaeneHHoro HHTerpaina B skoHomuke. [IpoBoautcs B popme
[TPaKTUYECKOro 3aHATHs. Perenne 3aa4 o COOTBETCTBYIOLIEH TEMe

CX0IMMOCTb ITOCJIENOBATEIBLHOCTH BEKTOPOB B N-MEPHOM BEKTOPHOM
npoctpancTBe. [IpoBoauTes B hopme MpakTHUECKOTO 3aHSTHSL.

CBolicTBa CXOASIINXCS MOCIE0BATEIBHOCTEN. XapaKTEpUCTHUKA 3aMKHYTBIX
MHOKECTB 4E€pe3 CXOLAIMECS MOCIEN0BATENbHOCTH. IIpenebHbIe TOUKN
[10CJIe10BAaTENbHOCTH. KOMIIAaKTHBIE MHOXKECTBA

8.1

MHoKecTBa 1 MMOCJICA0BATCIIBHOCTHU B N-MCPHOM EBKJ’II/II[OBOM MMPOCTPAHCTBE.
[IpoBoauTcs B popme MPaKTUIECKOTO 3aHATHSL.
Pemenue 3aga4 Mo COOTBETCTBYIOIIEH TEME

JeMeHTHl BeKTOpHOM anredpsl. [IpoBoauTces B popme MpaKTUYECKOTO 3aHATHS.
JJeMeHTHI BEeKTOpHO anreOpsl. Onepanuu HaJl BEKTOPAMU; CKaJIIpHOE
[IPOU3BEICHNUE BEKTOPOB; YIIIbl MEKIY BEKTOPAMU; OPTOrOHAJIBHOCTH BEKTOPOB;
HAIIPABJLIOIINE KOCUHYCBIL. Y PaBHEHHMS IPSIMOM, JTy4ad, OTPe3Ka.

beckoneuHo Maable 1 OECKOHEYHO OOJIBIINE TOCIEA0BATENILHOCTH U UX CBOMCTBA.
[IpoBoauTcs B opMe MPAKTHIECKOTO 3aHATHS.

Ornpenenenue, OCHOBHBIE cBOMCcTBa. CBS3b

0ECKOHEYHO MAaJIbIX U OECKOHEYHO OOJIBIINX YUCIOBBIX

[MOCJIEI0BATEILHOCTEH

Martpuynas anreopa. [IpoBoauTtcs B hopMe MpakKTHIECKOTO 3aHATHS.
Marpuunas anre6pa. Onepanuu HaJ MaTpULlaMu, SKOHOMHUYECKUE
MPUIIOKEHUS (BBIYMCIICHHS I0X0/1a, U3JICPIKEK).

Omnpepenurenn MaTpuIl 2 - 4-ro NOPsIAKOB, MUHOPHI U alire0pandeckue




Ne paznena u
TEMbI

Copneprxanue U GopMbl IPOBEICHHS

JOIIOJTHCHHUA 3JICMEHTOB MaTPHIIbI. O6paTHaH Marpuia 1 €€ HaXO0XICHHEC

VccrnenoBaHue U pelIeHNE CUCTEM JTMHEWHBIX aareOpandecKuX ypaBHEHHH.
[IpoBouTCS B (hopMe MPAKTHUECKOTO 3aHATHUS.

CucTeMbl TMHEWHBIX anreOpandeckux ypaBHeHHH. Haxoxaenue pemenuii cuctem
JIMHEHHBIX alNredpandyecKux ypaBHEHUH C UCIIOJIb30BaHUEM OOpAaTHOM MAaTpUIIbI,
rnpasuiio Kpamepa.

PaHr MaTpuiel 1 ero BeluucieHue. McenenoBanue COBMECTHOCTH U
OIpEeJICIIEHHOCTH CUCTEM JIMHEHHBIX ajreOpandeckux ypaBHeHuid. Haxoxnenue
penieHuit o0IuX CUCTeM, 0a3MCHOE PEIICHHE.

Pemrenue cuctem anreOpanyecKux ypaBHEHUH METOJIOM UCKIIoueHus [aycca,
QHaJIN3 COBMECTHOCTHU U OIIPEIEICHHOCTH. DKOHOMUYECKUE

[IPUIIOKEHUS

UucnoBbie MHOKECTBA.. [[poBoauTCS B popMe MPaKTUUECKOTO 3aHATHSI.
OrpannyeHHbIE YHCIOBbIE MHOXKECTBA, MAKCUMYMbI, MUHUMYMBI U TOUHBIE TPaHU
YU CIIOBBIX MHOXECTB.

['paduueckue npencTaBieHUus] OTHOUICHUH. . Pa30ueHust 1 OTHOIICHHUS
HKBHUBaJIEHTHOCTU. OTHOIIEHUS Topsiika. OTHOIIEHUS Ha 0a3ax TaHHBIX U
CTPYKTYpax JaHHBIX.

UucnoBsie mocneaoBaTenbHOCTH. OcHOBHBIE onpezeneHus. CrocoObl 3aaHus
YHCIIOBBIX TIOCTIeI0BaTeIbHOCTEH. [IpoBoauTCS B POpME MPAKTUIESCKOTO 3aHSITHSL.
UucnoBas MOCiIeI0BaTeNIbHOCTD: CIIOCOOBI 3a/1aHuUs; OTPAHUYEHHOCTD U
HEOTPaHUYEHHOCTh YHCJIOBBIX MOCJIEI0BATEILHOCTEH.

CXOI[SIH_[I/ICCSI IIOCJICIOBATCIIbHOCTH. HpOBOI{I/ITCﬂ B (l)opMe MMPaKTUYICCKOIo
BaAHATUSA.

Hpezlen YHCJI0BOH MocaeaoBareabHOCTH. Haxoxaenue MMpEaACIIOB YUCIOBBIX
[MOCJICIOBATEILHOCTEH HCXOId U3 ONPCACICHUA U CBOMCTB CXOJSIINUXCS
HOCHCﬂOB&TCHLHOCTCﬁ, C UCITIOJIB30BAHUCM BTOPOT'O 3aMCUATCIILHOI'O IIpeciia.
IloamocnemoBaTeIbHOCTb. Haxom;le}me BCPXHCTO U HUKHECTO IMPEACIIOB

MOHOTOHHBIE YHCIIOBBIE MOCIe0BaTeNbHOCTH. Yncno Diinepa. [IpoBoautcs B
(hopme MPaKTUIECKOTO 3aHATHS.

OmnpeneneHre MOHOTOHHBIX MOCIIE0BATEILHOCTEN U MPU3HAK CXOJIUMOCTH.

[ TpyHIHIT BIIOKEHHBIX OTPE3KOB. YuCIo €

[Ipunosxenus mocienaoBarebHOCTEN B SkoHOMUKE. [IpoBoauTcs B hopme
MMPAKTUYECKOTO 3aHSATHUS.

[IpocTble MPOLIEHTHI; CI0KHBIE TPOLIEHTHI C

0JTHOKPATHBIM, MHOTOKPATHBIM M HETIPEPHIBHBIM

HauyucienrueMm. CTaTudeckas MOJIENIb PABHOBECHS CIIPOCA U IIPEATIOKECHHUS.
[TayTHOOOpa3Hast MOJIENh PHIHKA; IIOHATHE PABHOBECHOTO PEIICHUS U €TO
YCTOWUYMBOCTD; HAX0K/ICHUE PEIICHUS U UCCIIEIOBAHUE €T0

[MOBEJICHUSI BO BPEMEHU

HenpepriBHOCT QyHKIIMM 0JHON niepeMeHHoil. [IpoBoauTcs B popme
[TPAKTUYECKOIO 3aHATHUS.

HenpepriBHOCTE (QyHKIIMH B TOUuKe. HaxoxeHre MpOMEKyTKOB HEITPEPhIBHOCTH,
TOUYEK Pa3pbIBa U UX KJIACCHU(PHUKAIHS

Brruucnenue npenena ¢yHkiuu B Touke. [IpoBoautes B popmMe mpakTUIECKOTO
3aHSTHS.

PackpbiTHEe MaTeMaTHYECKUX HEOIIPEICTICHHOCTEH.

Brrunciienne 0IHOCTOPOHHHUX MPEIEIIOB U UX CBA3b C MPeAeaoM (GYHKIUH B
touke. [Ipenen apudmernuecknx onepanuii Hax GYHKIUAMEU ¢ 001IeH 00JaCThIO

onpeneneHus. IlpenenbHbii nepexosn B HepaBeHCTBax. [lepBslii 1 BTOpoH




Ne paznena u
TEMbI

Copneprxanue U GopMbl IPOBEICHHS

3aMCUaTCIIbHBIC ITPCCIIEI.

[Tpenen ¢pynkuuu B Touke.. [loBoauTcs B hopMe MpaKTHIECKOTO 3aHATHSI.

beckoHeuHO Masible U 0eCKOHEYHO OoJblIMe QYHKIIMU Ha s3bIKE Mpeena
¢ynkuuu. [IpoBoautcst B popme NpakTUIECKOTO 3aHITHS.

Omnpenenenue. CBs3b OECKOHEYHO MaJIbIX

¢dbynkuuii ¢ npenenom ¢ynkiun. CBoiicTBa U cpaBHEHNE OECKOHEYHO MaJIbIX
¢yHKuui. beckoHeuHble 0JIHOCTOPOHHUE MPEIEIbI.

Brruuciienue nponsBoaHoi u quddepennnana ¢pynkuuu B Touke. Haxoxaenne
[IPOU3BOIHBIX U U] epeHIInanoB BeICIIUX NOpAaKoB.. [loBoautcs B popme
[PAKTUYECKOTO 3aHATHS.

[Ipon3BosHas: onpeaesieHUe IPOU3BOIHON U ee TeOMETPUUECKUIT CMBICT,
ypaBHEHHE KacaTelbHOU K Tpaduky nuddepeHunpyemoit GyHKInu.
Jludpdepenuupyemocts u quddepennman ¢pyHkiuu. HempepbBHOCTH

i depeHupyemMont GyHKINN, TeOMeTpUIecKuid cMbIcl auddepennnana u ero
VICTI0JIb30BAaHUE JUISI TPUOJIMKEHHOTO BhlUMCIIEeHUs 3HaueHus GpyHkuu. [lonstue
0 TIpeJeIbHOM aHaJIN3€e B 9KOHOMUKE: TIPOM3BOIHAS KaK ITOKA3aTEeNIb MTHOBEHHOTO
[IPUPOCTA UM CKOPOCTH U3MEHEHHUs (GYHKLUU; MPOCTEeHIINe MpeiebHble
xapakTepucTuku. JuddepeHnpoBanne CyMMbl, pa3HOCTH, IIPOU3BEICHHS U
qacTHOTrO. [Ipou3BOJHBIE TOCTOSHHOM, CTENIEHHOM, TPUTOHOMETPUYECKUX U
norapuMUIEcKuX (QYHKITHA.

[TponzBosaHas obpatHoi GpyHKIMK. [Ipon3BOAHBIE TOKA3aTEIbHON U 0OPATHBIX
TpUrOHOMETpHUYeCKUX (GyHKIUH. [Ipon3BoaHAs CIIOKHON (DYHKIIHU.
Jlorapugmuueckasi Ipou3BOAHASA U €€ UHTEPIPETALUs KaK TeMIla IpupocTa

(byHKIIH.

[Tpunoxenue auddepeHnnanbHOro HCYUCICHUS K UCCIeI0OBaHUIO (DYHKITUH.
[ToBouTCS B hopMe MPAKTHUECKOTO 3aHATHS.

[Tpunoxenue nuddepeHnnanbHOro NCUUCIEHUS K UCCIEIOBAHUIO (DYHKIIMMI:
HaXO0XJICHUE HHTEPBAJIOB MOHOTOHHOCTH U AKCTPEMYMOB (DYHKIIMH, UHTEPBAJIOB
BBINTYKJIOCTH, BOTHYTOCTH M Touek neperubda. [locrpoenne rpapuka GyHKIUY.

HaxoxaeHne HeoNnpeAeIeHHOTO U BEIYHACICHUE ONPEICIIEHHOTO HHTErPajoB.
[TpoBouTCs B (hopMme mpakTHUECKOro 3aHATUs. HeonpeneneHHblit HHTErpal,
METO/]Ibl UHTEIPUPOBAHMS: HETTOCPECTBEHHOE HHTETPUPOBAHUE; 3aMEHA
[IEPEMEHHON B HEOIIPEIETICHHOM UHTETpalle; UHTETPUPOBAHUE 10 YACTAM;
MHTErPUPOBAHUE PALMOHAIIBHBIX U HEKOTOPHIX HPPALMOHATIBHBIX (YHKIIHIA;
MHTETPUPOBAaHUE TPAHCUEHICHTHBIX (DYHKIUH.

7.2

Brrunciienue onpeneieHHoro uurerpaina. OCHOBHBIE METOAbI HHTETPUPOBAHUS.

[IpoBoauTcs B popme MPaKTUIECKOTO 3aHATHSL.

Brrunciienne onpeaeieHHOrO HHTErpajia METOI0M 3aMEHbI TIEPEMEHHOMN U

WHTETPUPOBAHUE IO YACTSAM.

Brruucienne u uccieoBaHrue Ha CXOIMMOCTh HecoOCTBeHHBIX HTerpasioB I u 11
ojJa

DIIEMEHTHI TEOPUU MHOXKECTB. YUCI0BbIE MHOKECTBA.

MHOXECTBO BeIIeCTBEHHBIX uncen. [IpoBoauTcs B hopMe MpakKTHIECKOTO
BaHATHSL.

[Tonstre MHOXecTBa. CITOCOOBI OMTMCAHUsI MHOXKECTB U OTIepaIlUii HaJl HUMU:
o0BeIMHEHNE, TIepeceueHue, JononHenune. Papencteo MmHoxkecTB. [IycToe
MHOXECTBO. MHOECTBO BCEX MOJIMHOXKECTB JJAHHOTO MHOXKeCTBa. JlekapToBo
[IPOU3BECHUE IBYX U 00JIe€ MHOKECTB.

OToOpakeHne 0THOTO0 MHOXKECTBA B JIPYroe; 001acTh ONMpeeeHus, 0071acTh

3HaueHUH, rpaduk orobpakenus. ToxaecTBeHHOE 0TOOpaKeHNE MHOXKECTBA B




Ne paznena u

Coxaeprxanue 1 popMbI IPOBEACHUSA
TEMBI Acp (bop POBCA

ce0s. OOpa3 s1eMeHTa Wik MOAMHOXKECTBA 00JIACTH OIpeIeTIeHHUs; TTOTHbBIN
Mpoo0Opa3 AIEeMEeHTa I MHOKECTBA U3 00acTu 3HaueHui. KoMmmosuus
(cymeprio3uiiusi) 0TOOpaKeHHA.

MHO0K€eCTBO BEIIECTBEHHBIX YHCeN. ApU(METHICCKHIE OTIepaIlii HaJl
BEILIECTBEHHBIMH YMCJIaMU U UX ynopsanodeHue. HenpepbIBHOCTh MHOKECTBA
BEILICCTBEHHBIX YMCEIL.

OrpaHvyYeHHbIE YHCIIOBbIE MHOKECTBA, MAKCUMYMbI, MUHUMYMBI U TOUHBIE TPaHU
YU CIIOBBIX MHOXECTB.

6. DOHJ OIEHOYHBIX CPEeIACTB /JIA MPOBEACHUS TMPOMEXKYTOYHOM AaTTECTAUUM IO

AUCHHUILIMHE (MOJHBIH TEKCT NPUBEIEH B NPUJI0KEHUH K padoueil mporpamMmme)

6.1. Texymuii KOHTPOJIb

n/n

Aransl
¢opmupoBanus
KOMIIeTeHIU I
(Tema u3
paboueit
NMPOrpaMmbI
JUCUMILIHHBI)

Ilepeuens
(opmupyembix
KOMIIeTeHI il
no ®1rocC BO

(BYHbr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOHBHble 3aJaHus WIH
HHbIE MaTepUaJIbl,
He00X0AMMbIe JIsl OLleHKH
3HAHUH, yMeHUIi, HABBIKOB
M (WIH) ONIbITA
JIesITeIbHOCTH,
XapPaKTepHU3yOLIHNX 3TalbI
¢opmupoBanus
KOMIeTeHIUii B mpouecce
0CBOCHUSI 00Pa30BATE/IbLHOI
NMPOrpaMMsbI
(HaumenoBanue
OLICHOYHOI0 CPEICTBA)

Onucanne
nokasareJjiei u
KpUTepHeB
OlleHHBAHMSA
KOMIIeTeHIui Ha
Pa3IMYHBIX 3TaNaXx Ux|
¢hopmupoBanus,
OnmMcaHue IKAaJ
ouenuBanus (mo 100-
0aJILHOI 1IKaJIe)

1. 3Hauenwue u
[pOJIb MAaTEMATHKH
B Pa3IMYHBIX
MpEeIMETHBIX
oOJracTax

OIIK-1

3.3HaThb, KaK
[IPUMEHSTh
€CTeCTBCHHOHAYYHBIC 1
0OIIeHH)KEHEPHBIC
3HAHMS, METO/IbI
MaTEeMaTHYECKOTO
aHaIIM3a U
MOIETTUPOBAHUS,
TEOPETUIECKOTO U
PKCIIEPUMEHTAILHOTO
MICCITCIOBAHMSI B
poeCCHOHATBHOM
nesITeIbHOCTH

Y. YMeTh npuMeHsTh
C€CTECTBCHHOHAYYHBIC U
0OIIenH)XEHEPHBIE
3HAHMS, METOIbI
MaTeMaTHIeCKOTO
aHAIN3a U
MOJCITUPOBAHUS,
TEOPETUIECKOTO U
PKCIIEPUMEHTAILHOTO
MICCIICIOBAHMS B
po¢eCCHOHATBHOM
NesITeIbHOCTH
H.Bnanerr HaBBIKaMU
[IPUMEHCHHUS
€CTEeCTBEHHOHAYYHBIX U
00IIENH)KEHEPHBIX
3HAHWM, METOIOB
MaTeMaTHIEeCKOTO
aHaM3a u

MOACJIMPOBAHUA,

CooOmenue

3a KaueCcTBEHHO
clIeJIaHHOE
CcooO0IIIeHIE
CTYJISHT TIOJy4aeT
MaKCHMAaJIbHO 25
6aimoB (5)




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3Taﬂbl HeOﬁXOHl/lMLle JJISl OIIEHKH “02:::::?::; -
MIDOBAHMS 3HAHUH, yMeHH i1, HABBIKOB KDHTEDHEB
¢dopmupo " Iepeyenn (3YHLI: o (WJIM) ONbITA purep
Nt KOMIIETCHII NN 3.1...3 JIeATeJIbHOCTH OMCHHBAHII
e (popmupyembix ( .d...2.n, i KoMIeTeHIuii Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
H/H . KOMIEeTEeHIUH Y.l .. .Y.n d)0 MHDOBAHMS Pa3JIHYHBIX 3TaNmax uX
paGoueii ? PMHPC dopmupoBanus
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce i
HpOI‘paMMbI oelloce . .~ OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
JUCUMILIHHBI) - ouenusanus (mo 100-
(HammenoBanne 0aJIILHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
TEOPETUUECKOTO U
PKCIIEPUMEHTAIBLHOTO
HCCIICIOBAaHUS B
poeCCHOHATBHOM
NeATeIbHOCTH
3.3HaTh, Kak
[IPUMEHSITh
€CTECTBEHHOHAY4YHbIC U
oOIIenH)XEHEPHBIC
3HAHUS, METOBI
MaTeMaTHYECKOTO
aHaJIu3a U
MOJETUPOBaHUS,
TEOPETUUECKOTO U
PKCIIEPUMEHTAILHOTO
MCCIICIOBAaHUS B
poeCCHOHATBHOM
NIeATeIbHOCTH
Y. YMeTh npuMeHsTh
€CTECTBEHHOHAY4YHbIC U KOHThobHOas
0OIIeHH)KEHEPHBIC 6 p
HAHISL, METOMbL paboTel cocTOUT
, N
3 6 3a1aHui
MaTeMaTHYECKOTO A ’
2. Beenenue B KaXkJ10€e
N aHau3a U KonTtponpHas padora
2 |mMHeiHYyI0 OIIK-1 [IPaBUJIBHO
MOJIETMPOBaHUS, Ne 1
anredpy pelieHHoe
TEOPETUIECKOTO U sanate
PKCIIEPUMEHTAILHOTO
HCCIIE OBAHMS B OIICHUBAETCS B 5
N 6amos (30
npoQeCcCHOHANTBHOM (30)
NI TeIbHOCTH
H.Biagets HaBBIKaMU
IPUMEHEHUS
€CTECTBEHHOHAYYHBIX U
0OIIeNH)KEHEPHBIX
3HAHMII, METOJI0B
MaTeMaTHYECKOTO
aHaJIu3a U
MOJECITUPOBaHUS,
TEOPETUIECKOTO U
PKCIIEPUMEHTAIILHOTO
HCCIICIOBaHUS B
po¢eCCHOHATBHOM
NeATeILHOCTH
3.3HaTh, Kak
[IPUMEHSTD .
Kaxxaprit
€CTEeCTBEHHOHAy4YHbIE U . aBmeHHﬁ
0OIIeHH)KEHEPHBIC . P
3.1. DneMeHThI TeopeTuueckuii onpoc | OTBET Ha BOIPOC
3 OIIK-1 3HAHUS, METOIbI
TEOPUH MHOXKECTB No 1 WJIU 33JJaHue
MaTeMaTHYECKOTO
AHA3A OIICHUBAETCS B 2
6aima (20
MOJICJTUPOBAHMUS, (20)

TCOPETUICCKOTO U




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

PKCIICPUMCHTAITBHOTO
WICCIICZIOBAHUS B
poeCCHOHATBHOM
nesITeIbHOCTH

Y. YMeTh IpUMEHATh
CCTECTBCHHOHAYYHBIC U
oOIIeHH)XKeHEPHBIC
3HAHUS, METOIBI
MaTeMaTHIECKOTO
aHaM3a u
MOICITAPOBAHHS,
TEOPETUYECKOTO U
PKCIICPUMEHTATBHOTO
CCIICZIOBAHUS B
poeCCHOHATBHOM
NesITeIbHOCTU
H.Bnanetrs HaBbIKaMu
[IPUMEHCHHUS
CCTeCTBCHHOHAYYHBIX H
00IIenH)KEHEPHBIX
3HAHMI1, METOJ0OB
MaTeMaTHIECKOTO
aHau3a "
MOICITUPOBAHHS,
TEOPETUIECKOTO U
PKCIICPUMEHTAIIBHOTO
HCCIICIOBAHUS B
npoQeCcCHOHANBHOM
esITeIbHOCTH

4. Ilpenen
UHCIOBOM
[MOCJICI0BATEIILHOC
TH.

OIIK-1

3.3HaTh, Kak
PUMEHSTh
€CTECTBEHHOHAYYHbIC U
0OLICHHKECHEPHBIC
3HAHWS, METOJIBI
MaTeMaTH4ECKOro
QHAITH3a 1
MOICTTUPOBAHHSI,
TEOPETUUECCKOTO U
DKCIIEPHUMEHTATBHOTO
MCCIIEIOBaHMS B
npodeccuoHaTbEHOM
IeATENbHOCTH
V.YMeTb NIpUMEHSITh
€CTECTBEHHOHAYYHbIC U
00IIeMH)KEHEPHBIE
3HAHWSI, METOJIBI
MaTeMaTH4eCKOro
QHAITH3a 1
MOZIEIUPOBaHUS,
TEOPETHIECKOTO U
KCIIEPUMEHTAIBHOTO
HCCIIeIOBaHMS B

KontponpHas padora
Ne2

Kaxnas
MIPaBUIIBHO
peleHHas 3a/1a4ua
— 1 6a. (25)




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

poeCCHOHATBHOM
IeATeILHOCTU
H.Bnanets HaBBIKAMH
[IPUMCHCHHUS
CCTECTBCHHOHAYYHBIX U
00ILEMH)KEHEPHBIX
3HAHWH, METOIOB
MaTEMaTHYECKOTO
aHAJIN3a 1
MOICTAPOBAHHS,
TEOPETUIECKOTO U
PKCIICPUMEHTATBHOTO
HMCCIeJOBaHUs B
poeCCHOHATBHOM
eATEeILHOCTH

5. [Ipenen u
HETIPEPEIBHOCTH
(YHKIMH OHON
[epeMeHHOI

OIIK-1

3.3HaTh, Kak
[IPUMCHSTh
CCTECTBCHHOHAYYHBIC U
oOIIenH)XeHEPHBIC
3HAHUS, METOIBI
MaTeMaTHIECKOTO
aHaM3a "
MOJICITAPOBAHHUS,
TEOPETUICCKOTO H
PKCIICPUMEHTAIBHOTO
HCCIICIOBaHUS B
npoQeCcCHOHANTBHOM
nesITeIbHOCTH
Y.VYMeTh IpUMEHATh
CCTECTBCHHOHAYYHBIC U
oOIIeHH)KEHEPHBIC
3HAHUS, METOIBI
MaTeMaTHIECKOTO
aHau3a "
MOJICITAPOBAHHS,
TEOPETUIECKOTO U
DKCIICPUMEHTAIBHOTO
MCCIICZIOBAHIS B
npodeccuoHaTbEHOM
NesITeIbHOCTH
H.Bianets HaBBIKAMH
[IPUMEHCHHUS
CCTECTBCHHOHAYYHBIX H
00IIEeMH)KEHEPHBIX
3HAHMI1, METOJOB
MaTeMaTHIECKOTO
aHau3a u
MOICTUPOBAHHS,
TEOPETHYECKOTO 1
PKCIEPUMEHTATBHOTO
MICCIICZIOBAHMS B
npodeccnoHaTEHOM

KoutponsHas pabora
N3

Kaxnmasa
MIPaBUIBHO
pelleHHas 3a1a49a
— 4 6anna. (20)




KOHTpOJ’leble 3aJaHud WU
HHbIC MaTepHaJbl,
HeOﬁXOHl/lMLle JJISE OIICHKH Omucanue
OTansl " M nokasareJeii u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
¢dopmup . Iepeuenn (3YHI>I. H (WIK) onbITa
Nt KOMIIETCHIIUH 3.1...3 JesITeTbHOCTH. OTCHIBAHITH
e (popmupyembix ( .d...2.n, i KOMIeTeHI il Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
H/H . KOMIEeTEeHIUH Y.l .. .Y.n, q)OpMMpOBaHlHl Pa3JIHYHBIX 3TaNmax uX
paboueii . ¢dopmuporanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
HpOI‘paMMbI oelloce . .~ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI 100
JUCUMILIHHBI) - ouenusanus (mo 100-
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
NeATeIbHOCTH
Utoro 100
3.3HaTh, Kak
[IPUMEHSTH
€CTeCTBCHHOHAYYHBIC 1
oOIIenH)XKEHEPHBIC
3HAHWMS, METOIbI
MaTeMaTHIeCKOTO
aAHaAIN3a 1
MOJETUPOBAHUS,
TEOPETUUECKOTO U
PKCIIEPUMEHTAILHOTO
MCCIICIOBAHUS B
poeCCHOHATBHOM
6 eATSIIEHOCTH Kpurepun
' Y. YMeTh npuMeHsTh OLICHKH: 3a
Auddepernnansa .
€CTeCTBCHHOHAYYHBIC 1 KaKIIBIH
0¢ WCUUCIICHUE .
N oOIIeHH)XKEHEPHBIC TIPaBHUIIHHBII
(YHKIAN OTHOM
o 3HAHWMS, METOJIbI OTBET Ha BOTIPOC
[epEeMEHHOI. N
Meross! MaTeMaTHIeCKOTO TEOPETHIECKOI
aHaIM3a U Teopernueckuii onpoc | gactu — 3 Gama,
6 |ympaBieHUs OI1K-1
MOJICITNPOBAHHUA, Ne 2 3a Kaxoe
PKOHOMHYECKUMU
TEOPETUIECKOTO U MIPaBUIIBHO
[polieccamMu B
cdepe PKCIIEPUMEHTAILHOTO BBITTOJTHEHHOE
WCCIICIOBaHMS B 3a/1aHue
nH(pOpMaLMOHHO- N .
npoQeCcCHOHANTBHOM MPaKTHIECKOH
KOMMYHHUKAI[HOHH
N e TSIILHOCTH gacTH — 2 bana..
bIX TEXHOJIOTHIA
H.Bnaaets HaBBIKaMu (20)
[IPUMEHECHHUS
€CTeCTBCHHOHAYYHBIX H
00IIeHH)KEHEPHBIX
3HAHWUM, METOI0B
MaTeMaTHYECKOTO
aHaIIM3a U
MOJCITUPOBAHUS,
TEOPETUIECKOTO U
PKCIIEPUMEHTAILHOTO
HCCIIeIOBAaHUS B
po¢eCCHOHATBHOM
NeATeILHOCTH
3.3HaTh, Kak
[IPUMEHSTD
€CTEeCTBEHHOHAy4YHbIE U
0OIIeHH)KEHEPHBIC
6.5. ITpunoxenue HI P [IpaBunbpHO
3HAHUS, METO/IBI
nmuddepernnansH BBIIIOJIHEHHOE
MaTeMaTHYECKOTO KonTponbHas padota
7 |oro ucuucnenus k |OITK-1 3a7laHue
aHaJIu3a U No4
M CCIIEIOBAHUAIO ouenusaercsa B 10
MOJECTUPOBAHUS,
(b yHKITHH. 6aos (10)
TEOPETUIECKOTO U
PKCIIEPUMEHTAIILHOTO
MCCIICIOBAHUS B
po¢eCCHOHATBHOMN




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

eI TeTIbHOCTH
Y. YMeTh IpUMEHATh
€CTECTBEHHOHAYYHBIE U
00ILeMH)KEHEPHBIE
3HAHMS1, METO/IBI
MaTeMaTH4ecKOro
aHaM3a u
MOICITAPOBAHHS,
TEOPETUIECKOTO U
PKCIICPUMEHTAIBHOTO
MICCIICIOBAHMSI B
poeCCHOHATBHOMN
eI TeIbHOCTH
H.Bnanetrs HaBbIKaMu
[IPUMCHCHUS
€CTECTBEHHOHAYYHBIX U
00ILEHHKEHEPHBIX
3HAHWH, METOIOB
MaTeMaTHIECKOTO
aHaM3a u
MOJICITAPOBAHHUS,
TEOPETUICCKOTO H
PKCIICPUMEHTAIBHOTO
HCCIIeZIOBAHUS B
npoQeCcCHOHANBHOM
JIeSTeIbHOCTH

7.1.
Heormnpenenennniii
MHTETpal.
OcHOBHBIE
METOIbI
MHTECTPUPOBAHMUS.

OIIK-1

3.3HaTh, Kak
PUMEHSTh
€CTECTBEHHOHAYYHBIE U
00IIenH)XKEHEPHBIE
3HAHMSI, METO/IBI
MaTeMaTHIecKoro
aHaIN3a 1
MOJIEITPOBAHMS,
TEOPETHYECKOTO 1
PKCIIEPUMEHTAIBHOTO
MCCIIeIOBaHUs B
npodeccuoHaTEHOM
JIeSITeIbHOCTH
Y.VYMeTh IpUMEHATh
€CTECTBEHHOHAYYHBIC U
00IIIeMH)KEHEPHBIE
3HAHMSI, METO/IbI
MaTeMaTH4ecKOro
aHaIM3a 1
MOJIEITMPOBAHHS,
TEOPETHYECKOTO 1
PKCIIEPUMEHTAIBHOTO
MCCIICIOBAaHUS B
npodeccuoHaTbEHOM
eATETbHOCTH
H.Binanets HaBBIKAMH

KonTtponpHas padora
Ne5

Kpurepun
OIIEHKH: KaXJ0€
MIPaBUIIBHO
BBITTOJTHEHHOE
3a/laHue
OLIEHUBAETCS B 3
6amna. (30)




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuyensn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIN Ha
Pa3IMYHBIX 3TANAX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ounenuBanus (mo 100-
0aJIILHOI 1IKaJIe)

IPUMEHEHUSI
€CTECTBEHHOHAYYHBIX U
00ILEMH)KEHEPHBIX
3HAHUM, METOI0B
MaTeMaTHYECKOTO
aHaIu3a U
MOJEITUPOBAHUS,
TEOPETUUECKOIO U
PKCIIEPUMEHTAIILHOTO
HCCIICIOBAaHMS B
Mpo¢eCCHOHATBHOM
NeATeILHOCTH

7.2.
OnpeeneHHbIi
MHTErpal.
OCHOBHBIE
METOIBI
MHTErPUPOBAHUSI.
['eomeTpruecKue
[IPUIIOKSHUS
OIpEICIICHHOTO
HHTErpaa.

OIIK-1

3.3HaTh, Kak
[IPUMCHSTh
€CTECTBEHHOHAYYHBIE U
001LIeMH)KEHEPHBIE
3HAHMS1, METO/IbI
MaTeMaTH4ecKoro
aHaM3a u
MOICTAPOBAHHS,
TEOPETUIECKOTO H
PKCIICPUMEHTAIBHOTO
MICCITCIOBAHS B
po¢eCCHOHATBHOM
eI TeIbHOCTH
Y.VYMeTh IpUMEHATh
€CTECTBEHHOHAYYHBIE U
00IIenH)XEHEPHBIE
3HAHMSI, METO/IbI
MaTeMaTHYeCKOTO
aHaM3a "
MOJICITAPOBAHHUS,
TEOPETUIECKOTO H
PKCIICPUMEHTATBHOTO
MICCIICIOBAHMUS B
npodeccuoHaTbEHOM
JIeSITeIbHOCTH
H.Bnaners HaBBIKaMU
[IPUMEHCHHUS
€CTECTBEHHOHAYYHBIX U
00IIENH)KEHEPHBIX
3HAHMI1, METOJOB
MaTeMaTHIECKOTO
aHau3a u
MOJIEITMPOBAHMS,
TEOPETHYECKOTO 1
HKCIIEPUMEHTAIILHOTO
MCCIIeIOBaHUs B
npodeccuoHaTEHOM
esITeIbHOCTH

KonrposnbHas padbora
Ne6

3a mpaBUIBHO
BBIITOJTHCHHBIC
nepBbIe 2 3a1aHus
— 110 4 6ayia, 3a
BEPHO
BBITIOJTHEHHBIE
OCTaJIbHBIC
3a1aHus— 1o 3
Oamna. (20)

10

9. OyHKIMH
HECKOJIbKUX

OIIK-1

3.3HaTh, KaK
[TPUMCHSTh

KonTponbHas padoTa
Ne7

3a nmpaBUIBHO
BBINOJHEHHBIC




Kom‘pom,m,le 3aJaHUA WIH
HHbIC MaTepHaJbl,

Onucanune
Sranb HeOoOXOAMMBbIe 1JIsl OLIEHKH HoKazaTeneii 1
MADOBAHKS 3HAHUH, yMeHH i1, HABBIKOB KDHTEDHER
¢dopmupo " Iepeyenn (3yHbI: o (WJIM) ONbITA purep
N KOMIIETCHIIUH 3.1...3 JesITeTbHOCTH. OTCHIBAHITH
o ¢opmupyembIx ( d...3.1, > KOMIIeTeHI Ui HAa
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
/i o KOMIIEeTEeHI N1 V.1.. .Y.n, dopMuEpoBanus Pa3IHYHBIX ITANAX UX
paGoueii ®roc BO o ¢dopmupoBanus,
DO DAMMEL no H.1...H ll) KOMIIETEeHIHii B mpouecce OTHCAHNE MKAN
porp 0CBOEHHSI 00pa30BaTeILHOI 100
JUCUMILIHHBI) - ouenusanus (mo 100-
0aJIILHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
TICPEMCHHBIX. CCTCCTBCHHOHAYYHBIC U TNEPBOC U BTOPOC

00ILeMH)KEHEPHBIE
3HAHMSI, METO/IBI
MaTeMaTH4ecKOro
aHaIM3a 1
MOJIETTUPOBAHHS,
TEOPETHIECKOTO U
KCTIEPUMEHTAIBHOTO
MCCIIEIOBAHMS B
npodeccHoHANTBHOM
eATeTbHOCTH
Y.YMeTh IpUMEHATh
€CTECTBEHHOHAYYHBIE 1
001LIeMH)KEHEPHBIE
3HAHMS1, METO/IbI
MaTeMaTH4ecKoro
aHaM3a 1
MOJICTTIPOBAHH,
TEOPETHIECKOTO 1
KCTIEPUMEHTAIBHOTO
MCCIIeIOBAHMS B
rpodeccHoHaIBEHOM
eI TeTIbHOCTH
H.Bianers HaBbIKaMu
NPUMEHEHUS
€CTECTBEHHOHAYYHBIX U
00IIENH)KEHEPHBIX
3HAHWUM, METOI0B
MaTeMaTHYeCKOTO
aHaIN3a 1
MOJIEITMPOBAHMS,
TEOPETHYECKOTO 1
KCTIEPUMEHTAIIBHOTO
MCCIIeIOBAHMS B
npodeccuoHaTbEHOM
e TeIbHOCTH

3aJaHus — 10 5
0aJioB, 3a
MPaBUIBHO

BBITIOJTHEHHOE

TpeThe 3a/IaHUC —

10 6amoB. (20)

HTtoro

100

6.2. [IpomMe:KyTOUYHBIH KOHTPOJIb (3a4€T, IK3aMEH)

1-it Bompoc Oumnera (30 GamnoB), Bum Bompoca: Tect/mpoBepka 3HaHui. Kpurepwmit: Kaxmnoe

Pado4nMm y4yeOHBIM IVIAHOM NPeaycMOTpeH 3adeT B cemectpe 12.

BOITPOCHI J1J151 ITIPOBEPKU 3HAHUI:

IMMPaBUJIbHO BBITIOJIHCHHOC 3aJaHUC OLICHUBACTCA B 3 Oaina.




Komnerennusi: OIIK-1 Cnoco0eH NpuMeHSITh €CTeCTBEHHOHAYYHbIe M 00IIeNHKEHEPHbIE
3HAHUSI, METOAbl MATEMATH4YEeCKOr0 AaHAJIW3a W MOJeJUPOBAHHMS, TEOPEeTHYECKOro H
IKCIIEPHMEHTAJBLHOI0 MCC/IeI0BAHUS B IPO(ecCHOHAIBLHOM J1esITeJIbHOCTH

3nanue: 3HaTh, KaK MPUMEHSATh €CTECTBEHHOHAYYHbIE U OOIICMH)KEHEPHbIEC 3HAHMS, METOJbI
MaTEMaTUYECKOI0 aHajdu3a M MOJAEIUPOBAaHUS, TEOPETUYECKOIN0 U SKCIEPUMEHTAIBHOIO
UCCJIEIOBaHMSI B TPOPECCUOHAIBHOMN 1eATeIbHOCTH

1. Apudpmernueckue onepanuu HaJl HeIPEPhIBHBIMH (D YHKIIHSIMA

2. beckoHeuHo Masbie U OeckOHEYHO Ooblre GyHKIHH. CBsI3b OECKOHEUHO MajIbIX (PYHKITUH €
npeznenoM ¢pyHkiuu. CBOMCTBA U CpaBHEHUE OECKOHEYHO MAJIbIX (DYHKITHIA

3. beckoHeuHbIE OJJHOCTOPOHHUE MPEACIBI

4. BeKkTOpHO-MaTpu4HbIE OIEpallMU: IPOU3BEACHUE MATPHUIBl HAa BEKTOp KakK JMHEHHOE
npeoOpa3oBaHre BEKTOPOB; €ro IMPEICTaBICHHE Yepe3 BEKTOPBI-CTONOIBI M BEKTOPBI-CTPOKU
MaTpHIIbI

5. I'paduk pynkuuu u ypasHenue rpaduxa pynkiuu. CriocoObl 3a1anus GyHKIUN

6. JlekapToBO MPOU3BEACHHUE IBYX U 00JI€€ MHOXKECTB

7. 3aMKHYTBIE€ U OTKPBITHIE IIapsl B Rn

8. Kimaccuduxanmst pyHKImii

9. JIuneiinple pyHKIMU ypaBHEHUS, HEPABEHCTBA U MPOCTEHIIne MHOXKECTBA B R

10. Jlornueckast cuMBOJIMKA

11. Meton uckmouenus ['aycca

12. MuHOpBI 1 anredpanyecKue JOMOTHEHHS JIEMEHTOB MaTPHIIBI

13. MOHOTOHHBIE W OrpaHUYEHHBIC YHCIOBBIE MocheaoBarenbHocTU. Omnpenenenus. CBs3b
MEXIy HUIMH

14. MoHnoToHHbIe TOocnenoBaTeNbHOCTH. OmpeseneHne W MPU3HAK CXOAUMOCTH. [IpuHIMN
BJIO’KEHHBIX OTPE3KOB

15. Hanpagsiromue KOCHHYChl BEKTOPOB

16. HenpepbIBHOCTH Ha OTPE3Ke U MHTEpBaAJIe

17. HenpepbIBHOCTh CYNEPIO3UILINN HETIPEPBIBHBIX (YHKLIUH

18. HenpeprIBHOCTh (DyHKIIMU: OIpe/ieleHHs] Ha S3bIKE SIICUIIOH-ENIbTA, B TEPMUHAX Mpezena
(GYHKLUU 1 Ha S3BIKE [TOCIIEI0BATEIbHOCTEN; X SKBUBAIEHTHOCTb

19. HenpepbIBHOCTD 371€MEHTAPHBIX (YHKIIHI

20. HopMma ([uinHa) BEKTOpa; pacCTOsTHUE MEXy BEKTOpaMu (Toukamu B Rn)

21. O6parHas MaTpHuIla, YCIOBHE €€ CYIIECTBOBAHUS U CIIOCO0 HAXOXKICHUS

22. OOmmue cucTeMbl JHMHEWHBIX aJreOpauyecKkux YypaBHEHHH: YCIOBHE COBMECTHOCTH
OJIHOPOJHBIX U HEOJTHOPOJIHBIX cucTeM (Teopema Kponekepa-Kanemnnn)

23. OrpaHu4eHHbIEC YUCIOBbIE MHOXKECTBA, MAKCUMYMBbl, MUHUMYMbI U TOUHbIE TPAHU YHUCIOBBIX
MHO>KECTB

24. OgHOpOIHBIE U HEOJHOPOIHBIE CUCTEMBI, PELIEHHS] CUCTEMBI, COBMECTHBIE U HECOBMECTHBIE
CUCTEMBI, OIIpe/IeJICHHbIE U HEONPEIETICHHbBIE CUCTEMBI

25. OHOCTOPOHHHE MPEEIIbl U UX CBSI3b C MpeeioM (PyHKIIUN B TOUKE

26. Onpenennurens MaTpULbI U €0 cBoMcTBa. ONpeIeanuTeN MaTpULL 2-T0 U 3-T0 MOPSAKOB

27. OcHOBHbIE CBOMCTBa HENpPEpPHIBHBIX (YHKIMN: YCTOWYMBOCTH 3HAKa; MPOXOXKIEHHE depe3
HYJIb; IPOMEXYTOYHbIE 3HaYEHUS (HEMPEepbHIBHOCTh 00pa3a); OrpaHUYEHHOCTh U CYIIECTBOBaHHE
MakCcUMyMa 1 MUHHMYMa Ha oTpe3ke (TeopeMbl Beliepuitpacca).

28. IloHaTre MakcuMyMa, MUHUMYMa U TOYHBIX BEpXHEH U HUXKHEH rpanel QyHKIUU

29. TloHsiTHE MaTPHIIBI, BUJBI MATPHIL, OTIEPALIMU HAJ] MAaTPULIAMHU U UX CBOWMCTBA

30. ITonarue muOkecTBa. CIOCOOBI ONMMCAHKS MHOKECTB U OTIepalluii HaJl HUMH: 00bEeTMHEHHUE,
IepeceYeHre, pa3HOCTh, JOMOJIHEHUE

31. TlonsTHUS COXHON M 00paTHOM PyHKINN

32. IlpaBuna cpaBHEHUS BEKTOPOB: HYJEBOH BEKTOpP, PAaBEHCTBO M HEPABEHCTBA MEXIY
BEKTOpaMU; HEOTpUIIATENbHBIM OpTaHT Rn+. ['eoMeTpuueckas unrepnperanus B R2

33. IIpaBuio BBIUMCIEHUS ONIPEIEIUTENEH MPOU3BOJIBHOTO MOPsAKA



34. Tlpenen apudmernyeckux onepanuid Hag GyHKIUIMHU C OOIIEH 00JIaCThIO ONPEACTICHUS

35. Ilpenen GyHKIMU B TOYKE: ONpEACIICHHE Tpeena Ha S3bIKe MOCIeI0BATEIbHOCTEH M Ha
S3BIKE MCUIIOH-JENIbTA, UX SKBUBAJICHTHOCTD; MIOHATHE IIpe/iesia Ha OECKOHEUHOCTH

36. [IpenenpHblii mepexo/ B HepaBeHCTBaX. [IepBhIil U BTOPOIl 3aMedaTesibHbIE TPECIIb

37. IlpwioxeHusT NOCIEAOBAaTENbHOCTEN B HKOHOMHMKE. IIpocThle NPOLEHTHI; CIIOKHBIE
MPOLIEHTHI C OJJTHOKPATHBIM, MHOTOKPATHBIM M HETIPEPHIBHBIM HAYHCICHUEM

38. PaBeHcTBO MHOXecTB. Ilycroe MHOMXecTBO. MHOXKECTBO BCEX IOJMHOYKECTB JIAHHOTO
MHO>KECTBa

39. Panr marpuipl, CrocoObl €ro HaXOXKJICHHWs, JTUHEHHAs 3aBHUCHMOCTH CTPOK (CTOJIOIIOB)
MmaTpulibl CBOMCTBA paHra MaTpUIlbI

40. CpoiicTBa onpeieauTene

41. CBoiicTBa CXOJSIIUXCS MOCJIEOBATEILHOCTEN: €IMHCTBEHHOCTh IIPE/Ieia; OrPAaHUYEHHOCTh;
apu(dMeTHUECKUE OTepaliy; MPeaebHbIN Mepexo/l B HepaBeHCTBAX

42. CBsi3b CXOASIIUXCS MOCIEI0BATENLHOCTEH ¢ OECKOHEYHO MAJIBIMU MOCJIEI0BATEIILHOCTIMU
43. Cucrembl JIMHEHHBIX alreOpandecKuX YpaBHEHUH C KBaJpaTHOW MaTpuieil. Pemenue B
MaTpuyHoii popme, mpasuiio Kpamepa

44. CrangapTHBIA 0a3uc U pasioKEHUE TPOU3BOIIBHOTO BEKTOPA 0 0aszucy

45. Cxonsaumecs nocinenoBarensHocTy. [Ipenen ynucioBoii nocienoBaTenbHOCTU

46. Teopema 0 CyIIECTBOBAaHUH M HEMPEPHIBHOCTH 00paTHOM (pyHKIHH

47. Touku pa3pbiBa QYHKIIUU U UX KIaccupUKaIms

48. Yron Mexay BEKTOpaMu; OpTOrOHAJIbHOCTh BEKTOPOB

49. Yucno Diinepa. Anredpandeckoe A0Ka3aTelIbCTBO

50. Yucnosele (ckaisipHble) (GYHKIIMH OJTHON MEPEMEHHOM KaK 0TOOpa)KeHUs MOMHOKeCTBa R B
R OGnacte onpeneneHuss 1 MHOXKECTBA 3HAUEHUH; PUMEPHI U3 SKOHOMHUYECKOHN Teopuu

THUITOBBIE 3AJIAHHWS J1J151 IIPOBEPKH YMEHUI:

2-i1 Bompoc Ounera (40 OamnoB), BuA Bompoca: 3amaHue Ha ymeHue. Kpurepwmii: Kaxmoe
IPAaBUJIbHO BBIITOJIHEHHOE 3aJlaHue olleHnBaercs B 20 0aos.

Komnerennusi: OIIK-1 Cnioco0en nprMMeHSITh eCTeCTBEHHOHAY4YHbIe U 00LIEeMHKEHEPHbIE
3HAHUSl, METOAbI MATEMATH4YeCKOr0 aHaJIu3a W MOJAeJHMPOBAHMSA, TEOPEeTHYECKOro H
IKCIMEPUMEHTATBHOI0 MCCJIe0BAHUS B TPOGeCCHOHATBHOM JeATeTIbHOCTH

Ymenune: YMeTb TpPUMEHSTh €CTECTBEHHOHAYYHBIE W OOUICHMH)KCHEPHBIE 3HAHUS, METOJIBI
MaTeMaTHYeCKOro aHajdu3a W MOJEIMPOBAHUS, TEOPETUUYECKOTO M IKCIEPUMEHTAIHHOIO
HCCJIEIOBaHMSI B MPOPECCUOHANBHOMN A€ATEIbHOCTU

3anmaua Ne 1. 3agaHue Ha BBINOIHEHUE (PUHAHCOBBIX PacUyeTOB

3amaua Ne 2. 3aganue Ha cOCTaBIEHHUE MAaTEMAaTHYECKON MOJIEN U €€ UCCIIENOBaHNE

TUITOBBIE 3ATAHUA U1 I[TPOBEPKU HABBIKOB:

3-ii Bompoc Ounera (30 OamioB), BUA Bompoca: 3amaHue Ha HaBbiku. Kpurepmii: Kaxmoe
MIPaBUJILHO BBITIOJTHEHHOE 3a7aHue olleHuBaeTcs B 10 6amios.

Kommnerennusi: OIIK-1 Cnoco0eH NpUMEHSITh eCTeCTBEHHOHAYYHbIC U O0IIeHHKEHEPHbIE
3HAHHMS, METOAbl MATEMATHYECKOI0 aHAJIM3a M MO/JEJUPOBAHHS, TEOPETHYECKOI0 U
IKCHEPUMEHTAJIBHOI0 UCCIe0BAHUSA B NPO(ecCHOHAIBHOM 1eATeJIbHOCTH

Happik: Bnanerp HaBbIKaMU MPUMEHEHHUS! €CTECTBEHHOHAYYHBIX W OOIIEHHKEHEPHBIX 3HAHUH,
METOJI0B MaTeMaTU4eCKOTO aHanm3a u MOJICJTUPOBAHUS, TEOPETHYECKOTO u
IKCIIEPUMEHTAIILHOTO UCCIIEI0OBAHMS B TPO(ECCHOHATILHOMN JACSITEIPHOCTH

3ananue Ne 1. 3aganue Ha BHIMOJHEHUE ONIEPALIMI HAJl MaTpULIAMU

3amanne Ne 2. 3amaHue Ha HCCIEOBAaHUE W PEIICHHE CHUCTEMbl JIMHEWHBIX alTreOpandecKux
YpaBHEHUHU



OBPA3EIL] BUJIETA

MuHucTepeTBO HayKy 1 BEicIero obpasosanns  HanpasierHue - 09.03.03 Ipuknagnas
Poccniickoii ®eneparu nH(pOpMaTHKA

denepanbpHOE TOCYIapPCTBEHHOE OIOJKETHOE IIpo (1)1/1 15 - Ul (1) OPMALOHHBIE CHCTEMBL I
o0pazoBaTesbHOE yUPEXKICHUE

§ BbICIIErO 00pa3oBaHHA TEXHOJIOTUH B yIIPaBJICHUU
«BAVMKAJIBCKHI T'OCYJAPCTBEHHBIN Kadenpa maremarnueckux METOI0B U
YHUBEPCUTET» UG POBBIX TEXHOIOTUI
(®I'bOY BO «bI'Y») Jucrunnuaa - MaremaTrnka
BMJIET Ne 1

1. Tect (30 GamtoB).
2. 3agaHue Ha COCTaBJIEHUE MaTeMaTHIECKON MOJIeNH U ee ucciiegoBanue (40 6amioB).
3. 3ajaHue Ha BBINOJHEHHE onepauuii Haj MaTpunamu (30 6amioB).

CocTaBuTeNnb T.N. benbix

3aBenyromuit kageapou A.B. PoguoHnoB

PaGounM y4yeOHBIM IUIAHOM NPEAYCMOTPEH JK3aMeH B cemectpe 21.
BOITPOCHI JIJ151 [IPOBEPKU 3HAHMIA:

1-i1 Bonpoc Ounera (40 GamioB), Bua Bompoca: Tect/mpoBepka 3HaHuil. Kpurepwmii: Kaxnoe
IIPABUJIbHO BBIITOJIHEHHOE 3a/laHuE OLleHuBaeTcs B 4 Oasa.

Komnerennusi: OIIK-1 Cnoco0eH npuMeHSITh eCTeCTBEHHOHAY4YHbIe H 00lIeMHKeHepHbIe
3HAHUSI, METOAbI MATEMATHYECKOr0 AHAJIM3a M MOJCTHPOBAHUS, TEOPETHYECKOI0 H
IKCIEPUMEHTAJIBHOI0 UCCJICA0BAHUSA B IPO(ecCHOHAIBHOM AeATeJbHOCTH

3HaHue: 3HaTh, KaKk NPUMEHSATh €CTECTBEHHOHAyYHblE€ M OOIIEMH)KEHEPHbIE 3HAHMs, METO]IbI
MaTE€MaTU4YeCKOro aHajlu3a M MOJCIHMPOBAHUSA, TEOPETUYECKOIO0 MU HKCIIEPUMEHTAIBHOIO
UCCIIEIOBaHUS B TPOECCHOHATIBHOMN 1€ TeTbHOCTH

1. JuddepennrpoBanre nmapaMeTprUIecKu 3aJaHHbIX U HEIBHO 3aJaHHBIX () YHKIIUMA

2. Hcnonws3zoBanue nudpdepennmana QyHKIUN A8 NPUOIMIKEHHOTO BBIUMCIEHUS 3HAYCHUs
byHKIUHA

3. Metoz 3aMeHBI IEPEMEHHOI B HEOIIPEIEIIEHHOM UHTErpajie

4. Meron 3aMeHBl NEPEMEHHOW W METOJ WHTEIPUPOBAHUS 110 YaCTAM B OIPEACICHHOM
uHTerpaie. CBs3p HEOIIPEIEIEHHOTO U OIIPEIETIEHHOIO HHTETPAJIOB

5. Meroa MHTETPUPOBAaHMS IO YACTSAM B HEOIIPEAECIIEHHOM MHTErpajie

6. Meron norapudgmuyeckoro auddepeHurpoBaHus JUIsl MOKa3aTeNIbHO-CTENEHHOW (QYHKIIMU U
CTeNeHHON (YHKIIMH C TPOU3BOJIBHBIM BEUIECTBEHHBIM IOKa3aTeIeM

7. Meton mapajuleNnbHbIX CEYEHUM Ul ITOCTPOEHUs MOBEPXHOCTEN BTOPOro nopsaka Jlunuum
YPOBHS ¥ IOBEPXHOCTH YPOBHS

8. HeoOxoumoe U 10CTaTOYHOE YCIOBUE JIOKATBHOTO dKCTpeMyMa 1-To mopsiika Ha HHTepBaJe.
JIOCTaTOYHbIE yclIoBUS 2-r0 nopsaka. [IpaBuiio noucka rimo0aabHOro SKCTpeMyMa Ha OTpe3Ke

9. Heob6xoauMoe U TOCTaTOYHOE YCIOBHE MOHOTOHHOCTH M CTPOrOd MOHOTOHHOCTH (DYHKLIUU
Ha MHTEpBaJeC

10. HeobxoauMoe U [I0CTAaTOYHOE YCIOBHS O€3YCIOBHOIO JKCTpeMyMa (DYHKIMH JBYX
IIEPEMEHHBIX



11. Heo6xoaumoe yciaoBue HHTErpupyeMoctu. Kpurepuii ”HTErpupyeMoCTH

12. Heob6xoaumble 1 IOCTATOUHbIE YCIOBUS BBIMTYKJIOCTH U BOTHYTOCTH (DYHKLIMU Ha UHTEpBaJIe
13. HenocpeacTBEHHOE HHTETPUPOBAHUE

14. Onpenenenue BBITYKIION M BOTHYTOM (DYHKITUH HA MHTEpBAJIC

15. Onpenenenue quddepeHipana BHICIINX TOPSAAKOB (YHKIIMHA MHOTHX ITEPEMEHHBIX

16. Onpenenenue muddepennraia GyHKINN B TOUKE, €r0 TEOMETPUIESCKUN CMBICIT

17.  Omnpenenenue  muddepenmupyemord  GYHKIMM B TOYKE.  CBSI3b  MEXKIY
b depeHIMPYEeMOCThIO U HEPEPHIBHOCTHIO (DYHKIIMH B TOUKE

18. Omnpenenenre HEONPeAEIEHHOIO HHTErpalia, €ro CBONCTBA

19. Omnpenenenne HecoOcTBeHHbIX HMHTerpasioB | m Il poma. CxoammMocTh HECOOCTBEHHBIX
UHTETpaJIoB

20. Onpenenenne nMepBooOpa3HO PYHKIIUU U €€ CBOMCTBA

21. OmpeneneHue MPOU3BOIHOW (DYHKIIMM B TOUYKE, €€ TEOMETPUUYCCKUU CMBICI. YpaBHEHUE
KacaTeNbHOHU K rpaduky GyHKIIIH

22. Ompenenenue To4yku nepernba. HeoOxoaumble u 1OCTaTOYHBIC YCIOBHS CYIIECTBOBAHUS
TOYKH Tepernda

23. OmpeneneHre YacTHOTO U MOJHOTO TuddepeHIanoB (GyHKIIMA MHOTHX TIEPEMEHHBIX

24. OnpeneneHre 4acTHOM MPOU3BOIHOM MEPBOTO MOPsiAKa PYHKIIMU MHOTUX TEPEMEHHBIX

25. OmpezneneHue 4YacTHBIX NPOM3BOJHBIX BBICHIMX NOPAAKOB. TeopemMa O paBEHCTBE
CMEIIaHHBIX YaCTHBIX MMPOU3BOIHBIX BTOPOTO MOPSIIKA

26. OmnpeneneHue YMCI0BOH (PYHKIIUH N TIEPEMEHHBIX. DKOHOMHUYECKast HHTEPIPETaIHs

27. OnpeneneHus MPOU3BOJHON MO HAMPABICHUIO U IpaJueHTa (GYHKIIMH MHOTUX MEPEMEHHBIX.
Teopema 00 ux cBsi3u

28. OnpenesieHHbI HHTErpajl Kak Mpeie] HHTErpaibHOM CyMMBI, €r0 CBOMCTBA

29. OCHOBHbIE METO/1bI HHTETPUPOBAHUS

30. OcHOBHBIE METO/IbI HHTETPUPOBAHMSI B OIIPEJIEIIEHHOM UHTETPAJIE U UX CYTh

31. IlonsTue nuddepeHanoB BEICIIUX TOPSIKOB

32. IloHATHE MPOU3BOAHBIX BHICHUIMX MOPSIKOB

33. IlonsaTus HesIBHOM (PyHKIMU U PYHKIMH, 3aJaHHOW apaMeTpUUECKU

34. IlpaBuna qudepeHIMpoBaHUs CYMMBI, pa3HOCTH, IPOU3BEACHHS U YaCTHOTO (hYHKLUH

35. Ilpu3HaKky CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB

36. ITpunoxenne nuddepeHnnanbHOro HCYUCICHUS GYHKIUH K SKOHOMHUKE

37. IlpunoxeHne NHTErpalbHOro HCYUCIEHUS QYHKIIMHU OHON EPEMEHHOM K SKOHOMHKE

38. CoiicTBO MHBapHaHTHOCTH (opMbI epBoro aAuddepennnana

39. Tabnuiia OCHOBHBIX HHTETPAJIOB

40. Teopema o cpegHeM.

41. Teopema ®epma, Ponns, Jlarpanxka, Ko u ux reomerpudeckast MHTEpIpeTanus

42. Teopemsl 0 1uddepeHIrpoBaHUN 0OPATHOM, CII0KHOM (HYHKIIMHA.

43. ®opmyna Herotona-Jleitoaua

44.  ®opMmynbl  IPOU3BOJHOM  IIOCTOSSHHOW,  CTENEHHOW, TPUTOHOMETPHUYECKHX U
norapupmuueckux GyHKIUI

45. dopMymbl IPOU3BOIHBIX TOKA3aTEIILHOW M OOPATHBIX TPUTOHOMETPUYECKUX (PYHKITHI

TUITOBBIE 3AJIAHHWS J1J151 IPOBEPKM YMEHUI:

2-it Bompoc Ouneta (30 6amioB), BUA Bompoca: 3amanue Ha ymenue. Kpurepuii: [IpaBunsHO
BBITIOJIHEHHOE 3aJiaHne orneHnBaercsa B 10 0ayuios.

Komnerennusi: OIIK-1 Cnioco0eH NpUMEHSTH eCTeCTBEHHOHAYYHbIe H O0LIeHHKeHePHbIe
3HAHHUS, METOAbl MATEMATHYECKOr0 AHAJIM3Aa M MOJCJHPOBAHMSA, TEOPETHYECKOro H
IKCINIEPHMEHTAJBLHOI0 HCCIeI0BAHUS B IPO(ecCHOHAIBLHOM JesITeIbHOCTH



YMenue: YMeTh NPUMEHSTh E€CTECTBCHHOHAYYHBIE U OOIICHH)KEHEPHBIC 3HAHUS, METOIbI
MaTeMaTUYeCKOT0 aHajdu3a M MOJEIUPOBAaHUS, TEOPETUYECKOrO0 U OIKCIEPUMEHTAIBHOTO
UCCJICIOBAHMSI B MPOPECCHOHATBHOMN JIEITeITbHOCTH

3amaua Ne 1. 3aganue Ha BBIYMCIICHHE IUIOMIAAM TUIOCKOW (GUTYphl. 3aaHUE HA MOCTPOEHUE
JMHUAN YpOBHS QYHKUINH S5KOHOMUYECKOTO aHaIHM3a

3amaua Ne 2. 3amanne Ha HAXOXKACHUE MPEISTbHBIX XapaKTEPUCTHK QYHKIIUA SKOHOMHUYECKOTO
aHajam3a

TUITIOBBIE 3AJAHIA T ITIPOBEPKH HABBIKOB:

3-ii Bompoc Ounera (30 OamioB), BuA Bompoca: 3amaHue Ha HaBbiku. Kpurepuii: Kaxmoe
NPaBUIBHO BBHIIOJHEHHOE 3aj[aHne olleHuBaeTcsi B 10 Oauios.

Komnerennusi: OIIK-1 Cnoco6eH npuMeHSITh €CTeCTBEHHOHAY4YHbIe U 00lIEMHKEHEPHbIE
3HAHUSI, METOIbl MATEeMATHYECKOr0 AHAJIN3a M MOJAeJHPOBAHHUSN, TEOPETHYECKOI0 H
IKCIEPUMEHTATBHOI0 MCCJIeOBAHUS B MPOdeCcCHOHATbHOI JeATeTbHOCTH

HaBbik: Brnaners HaBbIkaMM MPUMEHEHUSI €CTECTBEHHOHAYYHBIX M OOLIEMH)KEHEPHBIX 3HAHUU,
METOZIOB ~ MAaTeMaTHYeCKOr0  aHalW3a H  MOJGIHMPOBAaHUS,  TEOPETHUECKOTO0 U
9KCIIEPUMEHTAIILHOTO UCCIeI0BAaHUS B IPOGECCHOHATBHON AeSITENEHOCTU

3ananue Ne 1. 3ajaHue Ha KcciIeI0BaHUE HA CXOJUMOCTh HECOOCTBEHHOIO MHTErpaia QyHKLIUU
OJIHOI IepeMeHHON

3amanue Ne 2. 3ajaHue Ha HaxoXkJeHUE O€3YyCIOBHOTO 3KCTpPEMyMa U MEPBOIO U BTOPOTO
mubdepeHnranoB QyHKIMM ABYX MepeMeHHBIX. 3ananue Ha auddepeHnrpoBaHue (GpyHKIUN
OJIHOH mepeMeHHOU. 3amanue Ha quddepeHIrpoBanne QYHKIUN OJHOW IMepEeMEHHON.3aaHne
Ha nuddepennupoBanre GyHKIIMH OAHON epeMEHHOM

OBPA3EIL] BUJIETA

MunucTepeTBo Hayky 1 Beicmero obpasosarns  HanpasieHue - 09.03.03 Ipuknaanas
Poccuiickoit denepanun I/IH(bOpMaTI/IKa

denepanbpHOE TOCYIapCTBEHHOE OIODKETHOE HpO(bI/IJIL _ I/IH(l)OpMaLII/IOHHBIe CHCTEMBI 1
00pazoBaTebHOE yUPEKICHUE

BBICHICTO O6paBOBaHI/IiI TCXHOJIOTHH B ynpaBHeHHH
«BAMKAJIBCKHUI TOCYJAPCTBEHHBIN Kadenpa maremaTHuecKkux METOJIOB U
YHUBEPCUTET» U (QPOBBIX TEXHOJIOTUI
(®I'bOY BO «bI'Y»)

Jucuunnuza - Matematuka
3K3AMEHAHHOHHBII71 BUIET Ne 1

1. Tect (40 GamoB).

2. 3amaHne Ha HAXOXKJCHHE MPEIEIbHBIX XapaKTEPUCTUK (QYHKIIHI SKOHOMUYECKOTO
ananmsza (30 6ayoB).

3. 3aganne Ha HaxXOXKACHHUE OE3YCIOBHOTO dKCTPEMyMa U MEPBOTO U BTOPOTO
mubdepeHmanoB GyHKIUY JBYX EpeMEeHHbIX. 3afanue Ha quddepeHuupoBanme
¢byHKIMK OTHOM TIepeMeHHoN. 3amanue Ha nuddepeHnrpoBanre QyHKIMH OTHOM
nepeMeHHoi.3ananne Ha auddepenmrpoanne GyHKIUN 0AHON nepemerHo (30
OaIoB).

CocTaBuUTENb T.N. benbix

3aBenyrouui kapeapoi A.B. Ponuonos




7. IlepeyeHb OCHOBHOM 1 I0NOJHHUTEIbHON y4eOHOM JINTepaTypbl, HEOOXOAUMOI 1JIA
OCBOEHMS TUCHUIIMHBI (MOXYJIs1)

a) OCHOBHAs JIMTepaTrypa:

1. Cunopenko I'. B. JIunetinas anrebpa u TMHEHHBIE S)KOHOMUYECKHE MOJIeTH. yueb. mocooue/ .
B. Cupnopenko.- Upkyrck: U3a-so BI'Y3II, 2009.-180 c.

2. Jlpixta B. A. Jluneitnas anreOpa u SKOHOMHYECKHE MojenH. y4ued. mocooue/ B. A. [IpixTa.-
Wpkytek: U3n-Bo UTDA, 1997.-232 c.

3. lllunaver B. C. MaremaTudeckuii aHanus. y4ed. nmocodue mis By3os/ B. C. Illunayes.- M.:
Bricmr. mik., 2001.-176 c.

4. Huxudoposa WM. A., Ilepcrsukumna H. II. MaremaTudyeckuili aHanmM3. Kypc JIEKIIH.
Onexrponnsblii pecype/ Y. A. Hukudoposa, H. I1. Illepcrsnkuna.- Upkyrck: M3a-Bo BI'YIII,
2015.-97 c.

5. bensix T.U., Bypaykosckas A.B. UnTerpanpHoe ucuncienue GyHKINU OJTHOW MEpeMEHHON U
€ro MpujioKeHus B 3koHoMuke.- Upkyrck: U3n-so BI'YIII, 2013.- 500 c.

6. benbix T.U., Bypaykosckas A.B. Maremaruka B sxoHomuke. Yacts [X. JIunelinas anre6pa u
3JIEMEHTBI aHAIMTUYECKOU reomeTpun.- M3a-Bo BI'Y, 2018.- 105 c.

7. JleonoBa O.B., Copokuna IL.I'. Maremaruka (JIuneitnas anre6pa).- Upkyrck: M3a-so BI'Y,
2019.- 115 c.

8. AxmerranueBa B.P. Marematuka. JIumHelHas anreOpa [DJIEKTpOHHBIM pecypc] : ydeOHOe
nocodue / B.P. Axwmetraauesa, JI.P. TIamgyramaosa, M.M. TangyrauHoB. — DIEKTPOH.
TEKCTOBEIC JJaHHBIC. — M. : POCCUICKHI roCyIapCcTBECHHBIN YHUBEPCUTET npaBocyaus, 2017, —
60 c. — 978-5-93916-552-5. — Pexxum goctyna: http://www.iprbookshop.ru/65863.html

9. bamabacsa H.II. MaremaTudeckuii aHanu3. DYHKIUYA MHOTMX IEPEMEHHBIX [DICKTPOHHBIN
pecypce] : yuebnoe nmocobdue / H.I1. banadaesa, E.A. DHOOM. — DJIEKTPOH. TEKCTOBBIE JaHHEIE.
— Camapa: IToBOJDKCKUN TOCYIapCTBEHHBIN YVHUBEPCUTET TEJIEKOMMYHHUKAIINI M MHQOPMATHKH,
2015. — 119 ¢. — 2227-8397. — Pexxum mocrymna: http:// www.iprbookshop.ru/71852.html

10. MarasuagnukoB  JIL.M.  Breicmmag  maremarwka.  JuddepeHIHMaIbHOEe  MCUUCICHHUE
[DaekTpoHHBIA pecypc] : yuebHoe mocobue / JI.M. Marasunaukon, A.JI. MarasMHHUKOB. —
DJIEKTPOH. TEKCTOBLIC JaHHBIE. — ToMck: TOMCKHMI rocynapCTBEHHBLIH YHMBEPCHTET CHCTEM
VIIpaBAECHUS U pagnodaekTpoHuku, 2017. — 188 ¢. — 978-5-4332-0114-9. — PexxuM aocTyIIa:
http://www.iprbookshop.ru/72078.html

0) AOMOJIHUTEIbHASA JIUTepaTypa:

1. Kpemep H. I1I., ®puaman M. H. Jlunelinas anreOpa. pek. M-BoM o6pa3oBanust PO. yuebHuk
u npaktukym/ H. III. Kpemep, M. H. ®puaman.- M.: FOpaiit, 2014.-307 c.

2. Unbun B. A. Bragumup Anexcangposud, CagoHuunii B. A. Buktop AnToHOBHY, CEeHII0B
bn. X. bnarosect XpuctoB Maremarndyeckuil ananus. pek. YMO 1no kiac. yHUB. 00pa30BaHHUIO.
yueOHuK ans OakanaBpos. [B 2 u.] Y. 2. 4-e uzn./ B. A. Unbun, B. A. CagoBuuunii, bin. X.
Cennos.- M.: FOpaiit, 2013.-660 c.

3. Manyrun B. A. Maremarndeckuii aHanu3 Jyisi SGKOHOMHYECKOTO OakamaBpwara. JOMYIICHO
YMO 1o kinaccuyeckoMy YHHB. 00Opa30BaHUIO. yueOHMK W mpakTukym/ B. A. Manyrun.- M.:
FOpaiit, 2013.-556 c.

4. AntunuHa H.B., JleonoBa O.B. Marematnueckue M HMHCTPYMEHTAJIbHBIE CpPEICTBA B
skoHOoMUKe.- Upkyrck: M3n-Bo bI'Y, 2022.- 177 c.

5. Jleonosa O.B. Maremaruka.- Upkyrck: U3a-so BI'Y, 2020.- 100 c.

6. Hertapera O.M. Beicmias marematuka. Marepuanbl i NOATOTOBKM 0OakallaBpoB U
cnenuanuctoB. Yactb | [OnekTpoHHbI pecypc] : yuebHoe mocobue / O.M. Jlertspesa, P.H.
Xy3zunaxmeroBa, A.P. Xy3naxmeroBa. — DJIEKTPOH. TEKCTOBbIE laHHble. — Kaszanb: KazaHckwmii
HaIMOHAJIBHBINA UCCIICIOBATEIBCKUN TEXHOJIOTHYECKUH yHuBepeuTet, 2016. — 104 ¢. — 978-5-
7882-1912-7. — Pexum nocryna: http://www.iprbookshop.ru/61962.htm

7. 3a1auy ¥ yOpaXHEHUS [0 MaTeMaTHYeCKOMY aHanu3y M auddepeHnnanbHbIM YpaBHEHUSM
[DnexTpoHHBINH pecypc] : yyebHoe mocobue / B.B. BnacoB [u jp.]. — DNEKTPOH. TEKCTOBbBIE
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nanaele. — MockBa, Caparos: HMurepuer-Yausepcurer HMudopmarmonsasix TexHomorui
(MHTYWUT), Bysosckoe oOpaszoBanme, 2017. — 376 c. — 978-5-4487-0077-4. — Pexum
nocryma: http://www.iprbookshop.ru/67393.html

8. Ilepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANUOHHOH ceTH «WHTepHeT»,
He00XOAMMBIX /111 OCBOEHHS JTHCHHMILUINHBI (MOAYJIs1), BKJIIOYas MpodeccHoHaTbHbIE Ha3bl
JAAHHBIX M HHPOPMALIHOHHO-CIIPABOYHbIE CHCTEMBI

JIns OCBOGHMs JMCUMILIMHBI OOyYalomeMycss HEOOXOIHMMBI CIICAYIOIIUE PECypChI
UH(POPMAIMOHHO-TEIICKOMMYHUKAITMOHHOU ceTn «THTepHeTY:
— Caiit baiikanbckoro rocyapcTBEHHOIO YHHUBEPCUTETA, aapec nocrtyma: http://bgu.ru/, nocryn
KPYTJIOCYTOYHBIM HEOTPaHUUCHHBIN U3 10001 Touku MHTEpHET
— KubepJlennnka, angpec pgoctyma: http://cyberleninka.ru. moctym  KpyriioCyTOYHBIH,
HEOTpaHWYCHHBIN Il BCEX TOJIb30BaTeIIeH, OECIUIATHOE YTCHUE W CKaYMBAHUE BCEX HAYYHBIX
nyonuKanui, B ToM umciie maker «lOpuauueckue HayKu», KOJUICKIHS W3 7 JKYPHAJIOB IO
NPaBOBEICHUIO
— DrnekTpoHHO-OMOMMoTeuHas cucremMa [IPRbooks, anpec gocryma: https://www.iprbookshop.ru.
JOCTYI HEOTPAaHHYCHHBIH
- DNEeKTPOHHBIN CJIOBaph English-English Dictionary, aznpec JOCTYyTA!
http://www.dictionary.com/. 1ocTyn HeOrpaHUUCHHBIH

9. Metoanyeckue yKazaHUs 1Jisl 00y4ar0IHUXCS 110 OCBOCHUIO JMCIUILIHHBI (MOAYJIsST)

N3yuaTh QUCLUIUIMHY PEKOMEHIYETCS B COOTBETCTBHM C TOW IOCIIEAO0BATENbHOCTHIO,
KoTopasi o0OO3HaueHa B ee coaepkaHuu. [[ns ycmemHoro ocBoeHHs Kypca oOydarouiuecs
JIOJDKHBI MMETh IepBOHAYalbHbIE 3HAHUSA B OOJACTH 3JEMEHTAapHOM MaTeMaTUKU (ILKOJIbHBINA
KypC).

Ha nexnusax mpenojaBarenb 03ByYMBAET TEMY, 3HAKOMHT C MEPEYHEM JIMTEPaTyphl 110
TeMe, OOOCHOBBIBa€T MECTO M pOJb 3TOM TEMbl B JaHHOW JHCUUIUIMHE, PAacKpbIBaeT ee
IpakTU4YecKoe 3HaueHue. B Xxozae nekuui CTyAeHTYy HEeO0OXOAMMO BECTH KOHCHEKT, (pUKcHpys
OCHOBHBI€ MTOHATHUS U MPOOJIEMHBIE BOIIPOCHI.

[IpakTHyeckne (CEeMMHApCKHE) 3aHATHS IO CBOEMY COJEP)KAHUIO CBSI3aHBI C TEMAaTHUKOMN
JIEKUIMOHHBIX 3aHATUN. HaunHaTh MOATOTOBKY K 3aHATHUIO 1I€JIECO00PAa3HO C KOHCIEKTA JIEKIUi.
3ajaHMe Ha IpaKTHYECKoe (CeMHHApCKOE) 3aHATHE cooOlaercs oO0ydarolummcs 10 €ro
nposeneHus. Ha cemuHape mpenoaaBaTenb OpraHu3yeT OOCYXAEHHE ITOW TEMbl, BBICTyHas B
Ka4yecTBE OpraHu3aTopa, KOHCYJIbTaHTAa M HKCHEpTa Yy4eOHO-TIO3HABATEIBHOM JesTeIbHOCTH
00ydJaromerocs.

W3yuenne qUCUUIUIMHBI (MOAYJS) BKIIOYAET CaMOCTOSTEIbHYIO paboTy o0yuatomierocs.

OCHOBHBIMHU BUJaMH CaMOCTOSITEILHOM PabOThI CTY/IEHTOB C Y4acCTHEM Iperno aBaTesiei
SIBIISTFOTCSL:

* TEKYIIHE KOHCYJIbTAllUH;

* KOJUIOKBUYM Kak (popMa KOHTPOJISi OCBOCHHUSI TEOPETUUECKOTO CO/IEPIKAHUS TUCIIUITIIHH:
(B yachl KOHCYJIbTAIU, IPETYCMOTPEHHBIE YUEOHBIM IJIAHOM);

* IpUeM M pa300p JOMAIIHUX 3aJaHUH (B yachl MPAKTHUECKUX 3aHATHH);

* IPUEM U 3alllMTa JJAOOPATOPHBIX paboT (BO BpeMs MPOBEACHUS 3aHATHI);

* BBITIOJIHEHHE KYPCOBBIX padOoT B paMKax AUCLUUIUINH (PYKOBOJICTBO, KOHCYJIBTHPOBAHHE
U 3al1Ta KypCOBBbIX pabOT B Yackl, IPEIyCMOTPEHHbIE YIEOHBIM IIJIAHOM) U JIp.

OCHOBHBIMHU BH/IaMU CAMOCTOSITENILHON PaOOTHI CTYACHTOB 0€3 yyacTus MpernoiaBaTeneit
SABIISIOTCS:

* (hopMupoBaHKE U YCBOCHUE COACP)KaHUS KOHCIIEKTA JICKIUI Ha 6a3e peKOMEHI0BaHHOM
JIEKTOPOM Y4YeOHOM JIMUTEepaTyphl, BKIIOYas HWHOOPMAIMOHHBIE OO0pa30BaTEIbHBIE PECYpPCHI
(371eKTpOHHBIEC y4eOHUKH, SJICKTPOHHbIE OMOIMOTEKH U Jp.);

* CaMOCTOSITEJIbHOE H3YyYEHHME OTIEJIBHBIX TEM WM BONPOCOB IO Yy4YEOHMKAM WM
y4eOHBIM TTOCOOHSIM;
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* Hanucanue pedeparos, JOKIAIOB;

* IOJITOTOBKA K CEMUHApaM U JIa0OpaTOpPHBIM paboTam;

* BBINOJIHEHUE JOMAIIHUX 33JaHUM B BHJE PELICHHS OTHAEJIBHBIX 3aJad, MPOBEICHUS
TUIIOBBIX PAacdeTOB, PaCYETHO-KOMIIBIOTEPHBIX M WHAMBHUIYAIBHBIX paOOT IO OTIEIBHBIM
pasznenam coaepKaHus JUCLIUILIMH U JP.

10. Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTHA, MCIIOJIb3yEeMbIX IPH OCYIIEeCTBJIECHUH
00pa3oBaTeILHOIO NMPoIecca MO JUCHUILINHE (MO1YJ/II0), BKJIKOYAS NepeYeHb
MPOrpaMMHOro odecreyeHust

B yuebHOM mporiecce UCTONb3yeTcs CIeyolee MporpaMMHoOe 00ecTiedeHHE:
— MS Office,

11. Onucanne MaTepuaJbHO-TeXHNYECKOH 0a3bl, HEOOXO0AUMOIi VI OCyIIeCTBJICHHUS
00pa3oBaTeILHOIO MPoUEcca MO0 AMCHHUILINHE (MOIYJII0):

B yuebHOM mporiecce ucoib3yercs ciaeayoliee 000pya0BaHue:
— IlomenieHus 1151 CaMOCTOSITENILHOM pabOThl, OCHAIIICHHBIE KOMIIBIOTEPHON TEXHUKOM €
BO3MOXKHOCTBIO MOAKIIIOUEHU K ceTH "MHTepHeT" 1 obecrieueHueM JOCTyIa B 3JIEKTPOHHYIO
MH(}OpPMaLlMOHHO-00pa30BaTEIbHYIO CpENyY BY3a,
— YyeOHble ayJUTOPUU JJIs IPOBEJCHUS: 3aHATHH JEKIIMOHHOTO TUIIA, 3aHATUH CEeMUHAPCKOT0
TUIIA, IPAKTUYECKUX 3aHSITUH, BBINOJIHEHUS KYPCOBBIX pabOT, IPYNIIOBBIX U MHIUBUIYAIbHBIX
KOHCYJIbTALMH, TEKYILEr0 KOHTPOJIS U IPOMEKYTOYHOH aTTeCTaluH, YKOMIUIEKTOBaHHBIE
CHeHaIN3UPOBAHHON MEOEIIBIO U TEXHUYECKUMU CPEACTBAMU 00YUYEeHMS,
— MynbTUMeIMIHBIN KJlacc,
— KoMnbroTepHsIii Ki1acce,
— HaGops!l 1eMOHCTpallmOHHOT0 000pyI0BaHUS U yU€OHO-HATJISAIHBIX TOCOOUH



