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Astop H.B. AuTununa
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MaTeMaTUYECKUX METOJIOB U IIU(PPOBBIX TEXHOJIOTUH

3aenyrommii kadeaporr C.C. OBaHecsH



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
OCTaBIISIONIYIO (PyHIAMEHTAIBHOM IMOJATOTOBKY OaKallaBpOB.
Marematuka ABisieTCs, HE TOJbKO MOIIHBIM CPEACTBOM, PELICHUS IPUKIIAJAHBIX 33134 U,
YHHUBEPCAJIbHBIM SI3bIKOM HAayKH, HO TaKXe M, 3JEMEHTOM oOmieil KyiabTypbl. I[loaTomy
MaTeMaTHYecKoe 00pa3oBaHME CIIEAyeT paccMaTpuBaTh KaK Ba)KHEHIIYIO COCTABISAIOLIYIO
dyHaaMeHTaTbHON OJTOTOBKH OaKaiaBpoB.
[lenssmMu ocBoeHUs y4eOHON AMCHUILUINHBI «MaTeMaTukay sSBISIOTCS:
1) u3yueHue cTyIleHTaMi MaTEeMaTHYECKOTO arnmapara, Heo0X0IMMOro Ui ITyOOKOTO YCBOCHUS
HOCIEIYIOIUX AUCUUIUIMH 0a30BOH 4acTH;
2) BeIpaOOTKA y CTYJCHTOB YMEHHSI TPOBOUTH CTPOTHIA JIOTUYECKUIA U KOTMYECTBEHHBIH
aHaJIU3 COLMAJIbHO-3KOHOMUYECKHUX MPOOJIEM M IPOLECCOB NPU pelIeHUH MPo(ecCHOHANTBHBIX
3aja4d Ha 0a3e MaTeMaTUYeCKUX MOJIEIeH;
3) popmupoBaHuE y CTYI€HTOB HEOOXOAUMOW MaTeEMaTHUECKON KyJIbTYpbl U HAYy4YHOT'O
MHUPOBO33PEHUS ISl UCCIICIOBAHUS U PEIICHUS PA3JIMYHBIX MPUKIIAIHBIX 3a/1a4.
Pa3Butne MaTemMaTuueckoil KylabTypbl JOJDKHO BKIIFOUYATh B ce0s ICHOE IOHUMAaHUe
HEOOXOIMMOCTH MaTeMaTUYECKON COCTaBISIOIIEH B 0OIIeH MOATOTOBKE OakanaBpa, BRIPAOOTKY
IpPEICTaBICHU O POJIM M MECTe MaTeMaTWKU B COBPEMEHHON LMBWIM3ALMM U B MHUPOBOM
KYJIBTYpE, YMEHHUE JIOTHYECKU MBICIIUTh, OTIEPUPOBATH C A0CTPAKTHBIMU 0OBEKTaMH U KOPPEKTHO
UCIOJIb30BaTh MAaTE€MaTUYeCKHE MOHATUS M CUMBOJBI JJIS BBIPAXKEHHUS KOJIMYECTBEHHBIX M
Ka4eCTBEHHBIX OTHOIIICHHH.
Jiis BBIpaOOTKH y COBPEMEHHBIX CHELMAIMCTOB 10 MPHUKIATHON HH()OPMATHKE C BBICILIMM
oOpa3oBaHMeM HEOOXOJAMMOW MaTeMaTHYEeCKOH KyJIbTYphl IporpamMma IpeaycMaTpUBaeT
peanu3aluio ciaeIyolX OCHOBHBIX 3a/1au:
1) nocTwxkeHue JIOCTaTOYHO BBICOKOTO YpPOBHS (YHIAaMEHTAJbHOM MaTeMaTH4ecKOi
HOJTrOTOBKH;
2) cbanaHCUPOBAHHOE U B3aMMOCBSI3aHHOE U3yueHHE OOLIEH MaTeMaTUKU U €€ MPUII0KEHHI;
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
KOMIICTCHIINU I10 KOMHGTCHHI/IS[
®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




PKCIIEPUMEHTAILHOTO 0OLIEeMH)KEHEPHBIE 3HAHUS, METObl MAaTEMATUYECKOTO
MCCIIEIOBAHMUSI B AHaJIN3a U MOJACIIUPOBAHUS, TEOPETUUECKOTO U
npodeccuoHanbHOM HKCIIEPUMEHTAJILHOTO UCCIIeI0OBaHUS B PO ecCHOHaTbHON
NesTeTbHOCTH NesATeTbHOCTH

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

3. MecTo AMCHUILIHHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTe/bHOH MPOrpaMMbl

[Mpunagnexxnocts  gucuuiimael - BJIOK 1 JUCHOUIUIMHBI  (MOJAYJIN):
O0s3aTebHas YacTh.

JIMCIUTITMHBI, UCTIONB3YIOIINE 3HAHMS, YMEHHS, HaBBIKH, MOJYYCHHBIC MPU HU3YYCHHH
naHHou: "Teopust BeposiTHOCTEM M MaremaTuyeckas cratuctuka', "HccrnenoBanue omneparuii”,
"[IpoektupoBanne uHpOpMaMOHHbIX cHucTeM", "OkoHoMmerpuka', "Mojgenu u MeTOJbI

MPOTHO3UpPOBaHUS"

4. O0beM IUCUMILIMHBI (MOYJIs1) B 3a4€eTHBIX eUHULAX C YKa3aHHEM KOJIU4eCTBa
aKa/JieMH4YeCKHUX YacOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs ¢
npenojgasareseM (110 BUaM Y4eOHbIX 3aHATHIT) M1 HA CAMOCTOSATEJIBHYIO padoTy
00y4YarIIHUXCs

OO6m1ast Tpy1I0€MKOCTh TUCIHUIUIUHBI COCTABIISIET § 3a4. €1.,288 4acos.

B yueGHOM paboTI KonnyectBo yacoB | KoianuecTBo yacos
(ounas ®©O) (3aounas ®O)
KonrtakTHas(ayauTopHasi) pabora
Jlekuun 46 16
[TpakTuueckue (cem, 1ab.) 3aHATHS 64 16
CamocrosTenbHas paboTa, BKJIOYast OATOTOBKY K 178 256
DK3aMEHaM U 3a4eTaM
Bcero yacos 288 288

5. Conep:kanne IUCHUIIHHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aesiaMm) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKUX YaCOB U BU/I0B Y4eOHBIX
3aHATHH

5.1. Conep:xanue pa3iaejioB AMCHUIIMHBI

3aounas popma oOyueHnust

Cemunap| Camo- |B unrtepa-| ®opmbl TeKyliero
Ne Pa3zpnen u tema Ceme-| JIek- p pa P Y
JlaGopat.| CTOAT. | KTUBHOM KOHTPOJIs
n/n AUCHHUTLTHHBI CTp | UMM
IIpakTnu. pa6. hopme ycneBaeMoCTH
3HaueHUE U poJib
1 |MareMaTHKHU B 11 CooOurenne
HKOHOMUKE
3HaueHUE U poJib
1.1 |maTemaTtuku B 11 1
HKOHOMUKE
2 |BBeneHue B JIMHEHHYIO 11 KonTposbhas




Ne
n/n

Pasznen u tema
JTUCIHUILINHBI

CeMme-
CTp

Jlek-
1910/

Cemunap
JlaGopar.
IIpakTny.

Camo-
CTOST.
pao.

B unrepa-
KTUBHOH

popme

®DopMbI TEKYLIETO
KOHTPOJIfA
ycleBaeMOCTH

reOpy 1 MHOTOMEPHYIO
IEOMETPHUIO

pabora Nel

2.1

DJIEMEHTBI BEKTOPHOI
areOphI

11

10

2.2

Martpuunas anreopa

11

10

2.3

CucTeMBI JIMHEHHBIX
AreOpanvaecKux
ypaBHeHui (CJIAY)

11

20

BBeneunue B
MaTeEMATUUECKUN aHaJIN3.

11

3.1

D71€eMEHTEI TCOPHUU
MHOXCCTB

11

10

Teopernueckuii
onpoc Ne |

3.2

UucnoBble MHOXKECTBA.

11

10

[Ipenen uncnoBoit
MOCIIE0BATEIHLHOCTH.

11

20

Kontponbnas
pabota No2

4.1

HucnoBas
[10CJIEN0BATEILHOCTD

11

4.2

beckoneyHo Majibie 1
OECKOHEUYHO OOJIbIINE
[1OCJIEIOBATEIILHOCTH.

11

10

4.3

Cxomsimecs
[10CJIEOBATEILHOCTH.

11

10

4.4

MOHOTOHHEIE
[IOCJICIOBATEIILHOCTH.
Uucno Diinepa.

11

14

4.5

[ Ipunoxenus
[IOCJICIOBATEIILHOCTEN B
YKOHOMUKE.

11-12

20

[Ipenen n
HEIIPEPBIBHOCTh
(GyHKIIUN OJTHOU
[IEpPEMEHHOM.

12

KonTponbHas
pabota Ne3

5.1

Uucnossle GQyHKIUU
OJHOM EPEMEHHON KaK
0TOOpakKeHUE
noaMHoxkecTBa R B R.

12

10

5.2

[Ipenen pynkuuu B
TOYKE.

12

10

5.3

beckoHeyHo OONbIINE U
OECKOHEYHO MaJible

(bYHKITHIH.

12

10

5.4

HenpeprsiBHOCTD
(GYHKIIMH B TOUKE.

12

20

Jluddepenumanpaoe
ycurciaeHne pyHKIuu
OJIHOU

TIEPEMEHHOM.

12

Teopernuecknii
omnpoc Ne 2

6.1

[Ipon3BoaHas GyHKIMH B

12




n/n

Pasznen u tema
JTUCIHUILINHBI

CeMme-
CTp

Jlek-
1910/

Cemunap
JlaGopar.
IIpakTny.

Camo-
CTOST.
pao.

B unrepa-
KTUBHOH

popme

®DopMbI TEKYLIETO
KOHTPOJIfA
ycleBaeMOCTH

TOYKC.

6.2

[IpaBuiia

Qg pepeHpoBaHus.
[IpousBogHbIE
HIIEMEHTAPHBIX (QYHKIUH.

12

6.3

[IpousBogHBIE U
g dhepeHIrabI
BBICIINX ITOPSIIKOB.

12

6.4

(OCHOBHBIE TEOPEMBI
nuddepeHIaIbHOTO
MCUMCIICHUSL.

12

6.5

[IpunoxxeHue
mQGepeHIaIbLHOro
MCUHCITICHUS K
VICCJICTOBAHHUIO (DYHKIIHH.

12

Kontponbnas
pabota Ned

HaTerpansHoe
ycUnCIIeHUE (PYHKIHH
OHOW HE3aBUCUMOU
[IEPEMEHOM.

12

7.1

Heonpenenennsiit
nHTerpaj. OCHOBHbIE
METOIbI
MHTETPUPOBAHUS.

12

KonTponbhas
pabora No5

7.2

OrnpeesieHHbIN
uHTerpas. OCHOBHBIE
METO/IbI
WHTETPUPOBAHUS.
['eomerprueckue
TPUIIOKEHUS
OIIpEIEIEHHOTO
MHTETpaJIa.

12

KonTponbHas
pabota Ne6

7.3

[Ipunoxxenue B
HDKOHOMUKE
OIIPEAEIEHHOTO
WHTErpajia

12

MHoOecTBa 1
[MOCJIEJOBATEIHLHOCTH B
n-mMepHoM EBKn0BOM
[MPOCTPAHCTBE.

12

8.1

MHoOecTBa 1
[MOCJIEJOBATEIHLHOCTH B
n-mMepHoM EBKn0BOM
[MPOCTPAHCTBE.

12

8.2

CXOIUMOCTD
[10CJIE0BATENBHOCTH
BEKTOPOB (TOUYEK N-
MEPHOI'O IPOCTPAHCTBA)

12

(DyHKI_[I/II/I HECKOJIBKHUX

[IEPEMEHHBIX.

12

KonTponbhas
pabota Ne7




Ne
n/n

Pa3gen u Tema
JUCIHHUILINHBI

CeMme-
CTp

Camo-
CTOST.
pao.

Cemunap
JlaGopar.
IIpakTny.

Jlek-
1910/

B unrepa-
KTUBHOH

popme

®DopMbI TEKYLIETO
KOHTPOJIfA
ycleBaeMOCTH

9.1

Uwucnosas pyHKIUSA
HECKOJIBKHX
epPEMEHHBIX.

12

9.2

[Ipenen u
HEIIPEPHIBHOCTH
(GYHKIIUM B TOUKE.

12

9.3

Juddepennupoanue
(GYHKIMH HECKOIBKUX
epEMEHHBIX.

12

9.4

JkcTpeMyM (pyHKINUU
HECKOJbKUX
MepPEeMEHHBIX.

12

9.5

BrIITyKJIbIe 1 BOTHYTBIE
(YHKLHNN HECKOIBKUX
[IEPEMEHHBIX.

12

7

NTOI'O

16 16 256

0]

4yHas (popMa 00y4eHust

Ne
n/n

Pas3nen u tema
JUCHUILINHBI

CeMe-
cTp

Cawmo-
CTOAT.
pab.

Cemunap
JlaGopar.
IIpakTHy.

Jlek-
1107011

B unrepa-
KTHBHOM

popme

@DopMBbI TEKYLLET0
KOHTPOJIs
yCIeBaeMoCTH

11

3HaueHue u poiib
MaTeMaTHKH B
DKOHOMUKE

11

Coo0menune

1.1

3HaueHUE U poJib
MaTeMaTHKU B
DKOHOMHUKE

11

10

BBenenue B TMHEHHYIO
IreOpy 1 MHOTOMEPHYIO
FEOMETPUIO

11

KoHntponbHas
pabota Nel

2.1

DIIEMEHTBI BEKTOPHOMN
areOphl

11

2.2

MartpuuHnas anredpa

11

2.3

CucTeMbl TUHEHHBIX
anreOpanvaecKux
ypaBHenuii (CJIAY)

11

10

Bsenenue B
MaTeMaTUUYECKUN aHaJIN3.

11

3.1

DJIEMEHTBI TEOPUU
MHOKECTB

11

10

Teopernueckuit
onpoc Ne 1

3.2

YucioBbIE MHOYKECTBA.

11

10

[Ipenen uncnoBoit
1OCJIEI0BATEIbHOCTH.

11

KonTponbHas
pabota No2

4.1

YucoBas
[1OCJIEN0BATEILHOCTD

11

10

4.2

beckoneuyHo Malkle 1
OECKOHEUYHO OOJIbIINE
[10CJIEJOBATEIbHOCTH.

11




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

4.3

Cxomsmmecs
[1OCJIEI0OBATEILHOCTH.

11

4

4.4

MOHOTOHHEIE
[1OCJICNOBATEIILHOCTH.
Uucno Ditnepa.

11

4.5

[ [punoxenust
[IOCJICIOBATCIILHOCTEN B
YKOHOMHUKE.

11

10

[Ipenen u
HEIPEPBIBHOCTh
(GyHKIIUY OJHOU
[MepPEMEHHOM.

12

KonTponbhas
pabora Ne3

5.1

Uucnossle GyHKIUU
OJIHOM ITEPEMEHHOM Kak
0TOOpakKeHUE
noaMHokecTBa R B R.

12

5.2

[Tpenen pynkuuu B
TOYKE.

12

5.3

BeckoHeuHo Ooblne U
OECKOHEUYHO MaJIble

byHKIHH.

12

5.4

HenpepsiBHOCTH
(YHKLIUU B TOUKE.

12

JluddepenunansHoe
MCUNCIIEHUE (PYHKIUH
OJTHOH

IIEPEMEHHOM.

12

Teopernueckuit
ompoc Ne 2

6.1

[TponsBoaHas GyHKIMH B
TOUKE.

12

6.2

[IpaBuna

b hepeHIMpoBaHUS.
[Ipon3BoHBIE
DIIEMEHTAPHBIX (PYHKIHH.

12

6.3

[IpousBoaHBIE 1

Qg depeHImab
BBICIINX MTOPSIJIKOB.

12

6.4

(OCHOBHBIE TEOPEMBI
nmudepeHrantbHOTo
MICUUCIICHUSL.

12

6.5

[ Ipunoxenue

b depeHIHaTbLHOTO
VCUHUCIIEHUS K
MCCIIEIOBAHUIO (DYHKITHH.

12

KoHntponbHas
pabota Ne4

M HTerpanbHOe
ycunciaeHne pyHKIuu
OJIHOW HE3aBUCUMOMN
[epEMEHOI.

12

7.1

Heonpenenennsiit

nHTerpai. OCHOBHBIE

12

KonTponbHas
pabota No5




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

METOJIbI
WHTETPUPOBAHUS.

7.2

OrnipeesieHHbIN
uHTerpaj. OCHOBHbIE
METO/IbI
WHTETPUPOBAHUS.
I'eomerpuueckue
[IPUIIOKEHUS
OIIPEIETICHHOT O
MHTErpaja.

12

KonTponbhas
pabota Ne6

7.3

[Ipunoxxenue B
PKOHOMMKE
OIIPEIEIEHHOTO
MHTErpaJla

12

MHuoxecTBa u

[10CJIEZI0BATEILHOCTH B
n-mepHOM EBKIMIoBOM

[POCTPAHCTBE.

12

8.1

MHuoxectBa u

[10CJIEZI0BATEILHOCTH B
n-mepHOM EBKIMIoBOM

[POCTPAHCTBE.

12

8.2

CX01MMOCTb
[10CJIE0BATENBHOCTH
BEKTOPOB (TOYEK N-

MEPHOTO IPOCTPAHCTBA)

12

DyHKIUHA HECKOJIBKUX
[IEPEMEHHBIX.

12

KonTponbHas
pabota No7

9.1

UucnoBas GpyHKIUSA
HECKOJIbKUX
[IEPEMEHHBIX.

12

9.2

IIpenen u
HEIIPEPBIBHOCTh
(yYHKIIUY B TOUKE.

12

9.3

Juddepennmponanue
(YHKIINY HECKOIBKIX
epPEMEHHBIX.

12

9.4

JKcTpeMyM (pyHKINN
HECKOJIBKUX
MepPEeMEHHBIX.

12

9.5

BrInykJiible 1 BOTHYThIE

(YHKIIMN HECKOJIBKUX
[IEPEMEHHBIX.

12

0

NTOI'O

46

64

178

5.2. JlekunoHHbIE 3aHATHS, UX COEpP/KaAHHE

Ne
n/n

HaumenoBanue
pa3liesIoB U TEM

Conepxanue




n/n

HaumenoBanue
pa3liesIoB U TEM

Coneprxanue

DJIEMEHTBI BEKTOPHOI
areOphI

[IpoctpancTBo Rn; muHelinble GyHKIIMN; YpaBHEHUS U
HepaBeHCTBA. [loHsiTHe n-MepHOTO BekTOpa. COOTBETCTBUE MEXKAY
JIBYMEPHBIMH BEKTOPAMHU M TOYKAMH KOOPAUHATHOW IJIOCKOCTH.
CpaBHEHUE BEKTOPOB: HYJEBOU BEKTOP, pABEHCTBO U HEPABEHCTBA
MEXy BEKTOpPaMH; HEOTPULATEIbHBIN OpTaHT Rn+
Apudmernueckre onepanuy HajJl BEKTOPaMH, UX CBOICTBA U
reometrpuueckas uareprperanus B R2. [lonstue BeKTOpHOTO
npoctpancTBa R. CkansipHOE IpOn3BEIEHNE BEKTOPOB U €T0
cBoiicTBa. HopMa (n1muHa) BeKTOpa; pacCTOSHUE MEXy BEKTOpaMU
(Toukamu B Rn). Yros Mexay BeKTOpaMu; OPTOrOHAIBHOCTD
BeKTOpoB. CTaHIapTHBIN 6a3uc U pasiokeHue MPOU3BOIBHOTO
BeKTOpa 1o 0a3zucy. Hanpasistoniyie KOCUHYChI BEKTOPOB.
3aMKHYTBIE U OTKPBITHIC IIaphl B Rn. JIunelinvsie pyHkunu
YpaBHEHUSI, HEPABEHCTBA U IPOCTENIIME MHO)KECTBA B R.
[lapameTpuueckue ypaBHEHUS IPSIMOi, MPOXOAAIICH Yepe3 TOUKY
B 33JJaHHOM HaIlpaBJICHUY; JIy4a; OTpe3Ka. Y paBHEHHUE IJIOCKOCTU U
ero HopMmasib. [lonynpoctpanctBa B Rn, nx reomerpuyeckas
uHTeprperanys B Rn. [Tpunoxenus BekTopHO# anreOpsl B
HKOHOMUKE: TUHEIHbIE QYHKIINH 10X0Aa U U3JIEPKEK; OI0I’KETHbBIE
OTrpaHUYEHUS TIOTPEOUTEINS WA IPOU3BOTUTEIIS.
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MaTtpuuHas anredpa

[TonsiTe MaTpULIBI, BUABI MATPUL], ONIEPALIUN HAJl MAaTPULIAMHU U UX
CBOMCTBA. BEKTOpHO-MaTpU4HbIE ONIEPALIMN: IPOU3BEACHUE
MaTpHIIbl HA BEKTOP KaK JIMHEHHOE peoOdpa3oBaHUe BEKTOPOB; €r0
[IpEJICTaBICHHUE Yepe3 BEKTOPHI - CTOJIOLBI U BEKTOPBI CTPOKHU
MaTpHIIbl; OUIMHENHHBIE U KBaipaTudHble hopMbl. Onpeaenurenb
MaTpHUILIbI U €ro cBoiicTBa. OmnpeneauTenu MaTpul 2-ro u 3-ro
MOpsAKOB. MUHOpBI U anredpandecKue JTOTOIHEHUS 3JIEMEHTOB
MaTpulbl. CBOMCTBa onpeenuTeae U BEIYUCICHIE
ornpenenuTeneil pou3BoIbHOro nopsaka. O6paTHast MaTpuIa,
YCIIOBHE €€ CYIIECTBOBAHUS M CIOCO0 HAXOXKACHUS.
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CuCTeMbI TUHEHHBIX
IreOpanyecKux
ypaBHeHuii (CJIAY).

OAHOPO/IHBIE U HEOJHOPOIHBIE CUCTEMBI, PEILIEHUS CHCTEMBI,
COBMECTHBIE 1 HECOBMECTHBIE CUCTEMBI, OTIPE/ICIICHHBIEC U
HeolpeesieHHbIe cucTeMbl. Pelienne B MaTpuyHoit popme,
npaswiio Kpamepa. Panr marpuiiel u ero Haxoxjaenue. O0miue
CHCTEMBI JIMHEHHBIX YPAaBHEHUI: YCIOBUE COBMECTHOCTH
OJTHOPOJTHBIX W HEOJHOPOJIHBIX cucTeM (TeopeMa Kponekepa-
Kanennn): 6a3ucHoe penieHne. DKBUBAJICHTHBIE IPEOOpa30BaHUs U
METOJT MCKJITIoUeHHus ['aycca.

DJIEMEHTBI TEOPUU
MHOKeCTB. UHNCI0BEIE
MHO>KECTBA.
KommiekcHbIe YnCIIa.

[Tonstue MHOKecTBa. CrioCOOBI ONMCAHUSI MHOXKECTB M OIepaIiii
HaJ HUMU: 00beIMHEeHNE, TIEpECeUCHHE, TOTIoJIHEeHnEe. PaBeHCTBO
MHOXecTB. [IycToe MHOkecTBO. MHOXKECTBO BCEX MOJIMHOMXKECTB
TAaHHOTO MHOKECTBa. J[ekapToBO Mpou3BeIeHHE ABYX U Ooiiee
MHOXecTB. OToOpaskeHre 0THOTO MHOKECTBA B IPYroe; 00J1acTh
ornpezeneHus, o01acTh 3HaYeHUH, rpauk 0ToOpakeHu .
ToxecTBeHHOE 0TOOpakeHne MHOKECTBa B ceds1. OOpa3
DIIEMEHTA WM TIOJIMHOYKECTBA 00JIACTH OTIPEIEIICHNS; TIOTHBIH
poo0pa3 IeMEHTa WK MHOXKECTBA U3 00JIaCTH 3HAUEHUH.
Kommozurus (cynepno3unus) otoopakenuii. [lonsarrue MHOXKecTBa
NeCTBUTENBHBIX YuCeN. Apr(MeTHIecKre onepanuy Haj
BEIIECTBEHHBIMU YHCIAMH U UX ynopsigoueHue. HempepbsIBHOCTD




Ne HanmenoBanue
Coneprxanue
/0 paszenoB U TeM
MHO>KECTBA BEIIECTBEHHBIX yncesl. OrpaHHueHHbIC YHCIOBbIE
MHOKECTBa, MAKCUMYMbI, MUHIMYMBI, TOUHBIC TPaHU YHCIIOBBIX
MHOkecTB. [loHaTHE KOMIUIEKCHBIX uncen. CrocoOsl
MPEIICTABICHUS U OTiepaliuy HaJl HUMU. CUMBOJIBI MaTEMATHIECKON
JIOTUKH, MX UCIOJIb30BaHUE.
Yic1oBas OnpeneneHue; Crocoobl 3aaHus; apupMeTHIecKue NeHCTBUS;
9 OrpaHHYEHHBIC U HEOTPAHUYEHHBIEC YHCIIOBBIC
0CJIEI0BATEIbHOCTb.

I1OCJICA0BATCIbHOCTH.

beckoHeYHO MaJble 1

OnpeneneHHe, OCHOBHEIE CBOIicTBa. CBSI3b OECKOHEUHO MajbIX U

10 |0beckone4Ho OomnpIIne .
0eCKOHEYHO OOJBIINX YHUCIOBBIX IMOCIIEA0BATEILHOCTEH.
[10CJIEI0BATEIbHOCTH
[Ipenen yncioBoi mocienoBaTeabHOCTH. CBsI3b CXOMAIINXCS
MOCJIe0BATEIHHOCTEN C OECKOHEUHO MAJIbIMU
MocJieI0BaTeIbHOCTIMU. CBOMCTBA CXOASMIINXCS
[10CJIEI0BATEIbHOCTEM: €IMHCTBEHHOCTh Mpe/Iena;
11- |Cxonsamumecs OTPaHUYCHHOCTH; apU(METHYECKHIE OTIEPALNT; TIPEACTHHBIN
12 |mocnenoBaTenbHOCTH. [Hepexoi B HepaBeHCcTBax. [Ipunimn cxoaumoctu Komn,
(¢yHIaMeHTallbHas [ocieoBaTeabHOCTh. [lonnocnenoBarenbHOCTH
1 npeaeiabHbie TOukd. Teopema bonbsiano-Belepirpacca o
BBIZICJICHUH CXOSIIMXCA MOAnocaenoBaTenbHocTen. [lonstue
BEPXHET0 U HUKHETO NPEIETIOB.
MOHOTOHHBIE o
OrnpezesieHre MOHOTOHHBIX TTOCIIEIOBATEIILHOCTEH U MPU3HAK
13 [mocienoBaTeIBLHOCTH.

Uwucno Ditnepa.

CXOOAUMOCTH. HpI/IHI_[I/Il'I BJIOKCHHBIX OTPC3KOB. Yucno e.
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[ Ipunoxenus
[MOCJICIOBATEIILHOCTEH
B SKOHOMHUKE

[[pocTble TPOLIEHTHI; CIOKHBIE MPOLEHTHI C

0/THOKPATHBIM, MHOTOKPATHBIM M HEMPEPHIBHBIM
HauucneHueM. CtaTuyeckast MOJIEb PABHOBECUS CIIPOCa U
npeaioxeHus. [layruaooOpasHast MO/IENb PHIHKA; TTOHSTHE
[PAaBHOBECHOI'O PEIICHUS U €r0 YCTOMYMBOCTh; HaX0XK/IEHUE
pelIeHus U UCCIIEIOBAHNE €T0

[MOBEJICHUSI BO BpEMEHU
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Uucnossle GQyHKIUU
OJIHOU IIEPEMEHHOMN

Onpenenenne. O0nacTh OnpeaeeHust U MHOXKECTBA 3HAUEHUI;
[pUMEpHI U3 SKOHOMHUYECKOl Teopuu. I'paduk pyHkmm u
ypaBHeHue rpaduka Gyakiuu. CriocoObl 3a1anus QyHKIIH.
Knaccugukanus ynkiuii. [lonatue MmakcuMyma, MUHUMyMa U
TOYHBIX BepXHEW U HIKHEeH rpaHeit pyHkunu. [loHaTus cnoxHoi u
oOpatHo# ¢yHKIMK. DYHKIMH COPOCa U LIEHBI CIpoca

16

[Ipenen pynkuuu B
TOUKE.

OnpeneneHue mpeena Ha A3bIKe OCIEA0BaTENbHOCTEN U Ha
SI3BIKE DIICUJIOH-JENbTA, X YKBUBAJIEHTHOCTb; [IOHATHE MPEJENa Ha
6eckoHeyHOCTH. OHOCTOPOHHME TPEAETIBl U UX CBSA3b C MPEIEIIOM
¢byukun B Touke. [Ipenen apudmernyeckux onepanuii Hazl
¢byHkuusaMu ¢ o0uiel odnacTeio onpenenenus. [IpenenpHplii
repexo/l B HepaBeHCTBax. lIepBrlil 1 BTOPO 3aMedaTelIbHbIe
[IpEICIIbL.
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beckoneuHo Maible U
0ECKOHEYHO OOJIBIIIIE

byHKINN.

Omnpenenenne. CBsi3b 6ECKOHEYHO MaIbIX PYHKIMN € TIPEIEIOM
¢ynkunu. CBoWCTBa U CpaBHEHHE OECKOHEYHO MaJbIX (DYHKIIMH.
beckoHeuHbIe

0JIHOCTOPOHHUE IIPEIEINBI.
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HenpepblBHOCTH

(YHKIUU B TOUKE.

OnpeneneHI/m Ha A3BIKC 3IICUIJIOH-A€CJIbTa, B TCPMUHAX MMPEaAcia

q)yHKL[I/II/I X Ha A3BbIKEC HOCHCHOBHTCHLHOCTGP’I; X 3KBHUBAJICHTHOCTD.




n/n

HaumenoBanue
pa3liesIoB U TEM

Coneprxanue

HenpepbIBHOCT Ha OTPE3Ke U UHTEpBasle. ApupMeTHIECKHEe
orepanyy HaJl HeTpephIBHBIMU (QYHKIMAMU. HerpepbhIBHOCTH
hiieMeHTapHbIX QyHKIMHA. Touku pa3peiBa QyHKIMM U UX
knaccupukanus. Kycouno-uenpepsiBHble QyHKIIMH. MOHOTOHHBIE
(GyHKLMU; BUBI pa3pbIBOB MOHOTOHHOM QyHKIUU. [Iprumepsl
HEIIPEPBIBHBIX U Pa3pbIBHBIX SKOHOMUYECKUX [10KA3aTeNel, u
rpoueccoB. HenmpeppIBHOCTE CyNepno3uIMK HETPEPBIBHBIX
¢ynkuunii. Teopema o CymecTBOBaHHH U HETIPEPHIBHOCTH 0OPAaTHON
¢byakun. OCHOBHBIE CBOMCTBA HENIPEPHIBHBIX (DYHKITHMN:
YCTOMYMBOCTb 3HAKa; IPOXO0KJICHUE Uepe3 HYJIb; IPOMEKYTOUHBIE
3Ha4YeHUs (HEPEePBIBHOCTh 00pa3a); OrpaHUUEHHOCTb U
CYILLECTBOBaHHE MaKCUMyMa 1 MMHMMYMa Ha OTpe3Ke (TeopeMbl
Beiiepuirpacca). PaBHoMepHast HepepbIBHOCT M TEOpeMa
KanTopa.
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[Ipon3BoaHas
(GyHKIIUY B TOYKE.
[TonsTHe o
MpeaeIbHOM aHaJIU3¢e B
DKOHOMHKE

OnpezencHre NPOU3BOTHON U €€ TEOMETPUUYCSCKHI CMBICIT,
ypaBHEHHE KacaTeIbHOU K Tpaduky auddepenunpyemoit
¢dynkumu. OTHOCTOPOHHKUE U OECKOHEUHBIC IIPOU3BOIHBIE.
Juddepenumpyemocts u quddepeHnmran QyHKIun.
HenpepriBHOCTH AuddepenumpyemMoii pyHKINN, HEOOXOAUMOE U
TOCTaTOYHOE yCIIOBUE THPPEPSHIUPYEMOCTH, TEOMETPHUSCKUN
cMbIci auddepeHIraia u ero uCroab30BaHUE ISl
NpUOJIMKEHHOTO BBIUMCIICHHS 3HaYeHHs (GyHKumu. [IponsBoaHas
KaK [M0Ka3aTellb MTHOBEHHOT'O IPUPOCTA WIIH CKOPOCTH M3MECHEHUS
(GyHKINU; TPOCTEHIIINE TIPEeIeTbHbBIC XapaKTEPUCTHKH —
npeeNbHbIN 10X0/1; IpeAeabHast MPUObLIb; MPeeIbHBIA TPOAYKT
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[IpaBuna

Qg pepeHIpoBaHus.
[Ipon3BoHBIE
HIIEMEHTAPHBIX

(GyHKIHIA.

IuddepennrpoBanre CyMMbl, pa3HOCTH, TPOU3BEICHUS U
qacTHOT0. [Ipon3BOIHBIE TOCTOSHHOMU, CTEIIEHHO,
TPUTOHOMETPUUECKUX U JIOTapUPMUUECKUX PYHKIUH.
[TpousBonHas obpaTHO# pyHKIMK. [IpoNM3BOIHBIE TOKA3aTENBHOM
1 0OOpaTHBIX TPUTOHOMETpUUYECKUX QPyHKuMH. [TponsBogHas
cioxHOM (pyHk1MHU. JlorapupmMudeckas Npou3BoIHAas U €€
MHTEpPIIpETalMsl KaK TeMIa NpUpocTa PyHKIHUU. DIaCTUYHOCTh
GbyHKLINN.

[Ipon3BoiHAs TTOKAa3aTEIbHO-CTENIEHHON (PYHKIIMY U CTETIEHHOMN
(YHKLIMHU C TPOU3BOJILHBIM BEIIECTBEHHBIM ITOKa3aTeNEM.
uddepennrpoBanne mapaMeTpuIecKy 3a/IaHHBIX H HESIBHO
3aJJaHHBIX (YHKLIUH.
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[IpousBoaHBIE 1

Qg epeHImab
BBICIIINX MTOPSIJIKOB.

[Tpou3BoHbIE U TU(HEpEeHINATBI BBICIIUX TOPSIKOB.
lHBapraHTHOCTH (OopMBI IiepBoro nuddepeHimana.
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(OCHOBHBIE TEOPEMBI
G pepeHIaIbLHOro
VCUNCIICHUSL.

Teopembl @epma, Poms, Jlarpanka, Komu. x reomerpudeckas
nHTepnperanus. Packpeitue

HeonpeneneHHocTei: npasuio Jlonurana. @opmyna Teiopa
(Maxksiopena) ¢ octatoyHbIM ujieHOM B (hopme [leano u Jlarpanxa.
dopmyna MakiopeHa aiis aeMeHTapHbIX GyHkuuil. opmyna
6unoma Hetorona. [1pubnmkeHHOE BHIYHMCICHUE YUCIIA «eY.
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AcUMITOTHI rpaduka

G YHKIIAH.
[ Ipunoxenue

nmudepeHIaIbHOTO

AcuMnToThl Tpaduka ¢pyakiuu. OOImas cxema ucciae10BaHus
dbyHKIMK 1 TocTpoeHue ee rpaduka. HeoObxoaumeie
JA0CTATOYHBIC YCIIOBUS MOHOTOHHOCTH U CTpOI‘OfI MOHOTOHHOCTHU

Ha HHTCPBAJIC, HCO6XOI[I/IMI)IG 1 JOCTAaTOYHBIC YCIIOBUS JIOKAJIBHOI'O




n/n

HaumenoBanue
pa3liesIoB U TEM

Coneprxanue

MCUHCITICHUS K
MCCIICIOBAaHHIO
dbynakuuid. [Tpuznaku
MOHOTOHHOCTH.
[Ipu3Haku
BBITYKIIOCTH.

HKCTpeMyMa 1-ro mopsiika Ha MHTE€pBaJie; JOCTaTOUHbIE YCIOBUS 2-
TO TIOPsI/IKA; MMOUCK ITI00AIBHOTO SKCTPEMyMa Ha OTPE3Ke.
Brinykiible 1 BOTHYThIe (DYHKIIMU Ha UHTEpBAJie: TEOMETPUUYECKOE
OIIpesieNIeHne Yepe3 KacaTeNbHYIO U ero aHauTHYecKas popma;
B3alMOCBS3b BBIITYKJIOCTH U BOTHYTOCTH; HEOOXOAUMBIE U
TOCTaTOYHBIE YCIIOBUS BBITYKIOCTH U BOTHYTOCTH (DYHKIUH (depe3
BTOPYIO IIPOU3BOIHYIO); COBIAICHUS JOKAILHOTO MAKCUMYMa C
r1100aTbHBIM U1 BOTHYTBHIX (DYHKIUH, U JIOKQJIbHOTO MUHHMYMa C
r100aJbHBIM JUIS BHITYKIIBIX (DYHKIUN HA POMEKYTKE.
['eomeTpuyecKoe onpeeeHIe BhIMYKIOCTH (BOTHYTOCTH )
Hernaakux pyHKIUN Yepe3 XOpay U ero aHanuTuyeckas popma.
HTEpBAIIBI CTPOTOH BBITYKIOCTH (BOTHYTOCTH) U TOYKH IEpPETHoa.
[IprMeHeHne BBIMYKIIBIX (BOTHYTHIX) GYHKIUI B 9KOHOMHUYECKON
TEOpUHU.
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HeonpeneneHHbrit
WHTErpall.

[lepBooOpasHas (GyHKIMHU U €€ CBOICTBA; OINpe/ieJICHIEe
HEOIPEIeIEHHOT0 MHTErpalia, ero CBoicTBa. Tabauia OCHOBHBIX
WHTETPAIOB. MeTOIbl HHTETPUPOBAHHUS: HETIOCPEICTBEHHOE
MHTETPUPOBAHUE; 3aMEHa [IEPEMEHHON; HHTETPUPOBAHUE 110
yacTaM. lHTerpupoBanue palmoHalbHbIX AP0oOel HEKOTOPBIX
MpPPaLMOHATIBHBIX Y TPAHCLIEHIEHTHBIX (DYHKIIHIA.
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OnpenesneHHbIN
uHTerpain Prumana.

Onpeznenenue, reoMmeTpudeckuii cmbicii. Heobxoaumoe ycioBue
nHTerpupyemoctu. Cymmsl ap0Oy. Kpurepuit HHTErpupyeMoCTH.
VHTErpupyeMOCTh HENIPEPBIBHBIX (GYHKLUH, QYHKIMH ¢ KOHEYHBIM
YKCIIOM TOY€eK pa3pbiBa. CBONCTBA ONPEACICHHOTO HHTETpala.
Teopema o cpennem. CyiiecTBoBaHIE NEPBOOOPA3HOM
HenpepblBHON QyHKIMN. @opmyna Heiorona-Jleitbuuna.
BrruncieHne onpeaeseHHOro HHTErpaia METOA0M 3aMEHbI
[IEPEMEHHON M UHTETPUPOBaHUE 1O yacTsAM. [loHsaTHE O
HecoOcTBeHHBIX HTerpanax I u Il pona, npu3Haku CXOIMMOCTH.
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[ Ipunoxenue B
DKOHOMUKE
ONPENEIEHHOTO
nHTerpana Pumana.

BoccranoBnenue GyHKIHI 9KOHOMHYECKOTO aHalIu3a 10 UX
MpeeIbHBIM XapaKTePUCTUKAM; BBIYMCICHUE CYMMapPHBIX U
CpPEIHMX MTOKa3aTeNIeH; BEIYMCIICHUE PEHTHI TOTPEOUTES; CBA3b
[MOTOKA MHBECTULIMI C MPUPOCTOM U 3aI1aCOM KaluTana;
HapalleHHas CyMMa JI0JIra Py HEMPEPHIBHOM HAYMCIICHUHT
CJIO’KHBIX MPOIIEHTOB.
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YucnoBas QyHKIUS n
MEePEMEHHBIX.

Ornpenenenne YucaoBoi GyHKIUU N TepeMEHHbIX (QyHKIIUU
BEKTOPHOT'O apryMeHTa WJIM 0TOOpaskeHHs! MOIMHOXKecTBa Rn
BR1). DxoHOMHUECKass HHTEpIIpeTanus PyHKINN KaK 3aBUCUMOCTh
MEXy SHIOT€HHOU NIEPEMEHHOM U DK30I€HHBIMU I1IEPEMEHHBIMU.
['eomeTpryeckoe n300pakeHne PyHKINU JBYX MEPEMEHHBIX;
TIMHUN YPOBHS M UX nocTpoeHue. [loBepxHoctu ypoBHs (1ipu >2).
[I0BEpXHOCTH M JTMHUM YPOBHS B SKOHOMHUUYECKOW TEOPHUH
(M30KOCTBI, N30KBAHTHI M KPUBBIE O€3pa3anyusi).
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JlnddepenunansHoe
ycuucIIeHue (PyHKIHI
MHOI'MX [IEPEMEHHBIX.

YacTHble MpoU3BOIHbIE U AU HEPEHIUPYEMOCTh PYHKIIUMA
HECKOJIbKUX MepEeMEeHHbIX. YacTHbIe TIPOU3BOIHBIE.
JluddepeHurpyeMocTh GYHKIIMH MHOTHX TIEPEMEHHBIX,
HE00X0/IMMOE U JIOCTaTOYHOE YCIIOBHE AU(PepeHIINPYyEeMOCTH,
dbopmyna Teitnopa 1-ro nmopsiaka; quddepennnan GyHKIIUA.
[TpunoxeHus: npeaeabHbIe XapaKTePUCTUKH MHOTO(aKTOPHBIX

(byHKIMI 5)KOHOMHUYECKON TEOPHH; 3JTACTUYHOCTh (DYHKIIUU.




Ne HammenoBanme
/0 paszenoB U TeM

Coneprxanue

[Ipon3BoHAs IO HAIIPABIECHUIO U TPAAUEHT (YHKIIUU MHOTHX
repeMeHHbIX. YacTHBIC IPOU3BOIHBIC U MU (epeHITaIBI BTOPOTO
nopsiaka, reccua. @opmyna Teisiopa 2-ro nopsijka.

5.3. CeMHHapCKHe, NMPaKTUHIECKUE, J'[aﬁOpaTOPHLIe 3aHATUSA, UX COACPKAHUC

Ne paznena u
TEMBI

Copneprxanue u GopMbl IPOBEICHHS

DJIeMEHTHI BEKTOPHOM alreOpbl M aHATUTUYECKOW reoMeTpuu. [IpoBoauTes B
(hopMe IPAKTHIECKOTO 3aHSTHS.

JJeMEeHTHI BEKTOpHOI anreOpsl. Onepanuu HaJl BEKTOPaMHU; CKaJIIpHOE
[MPOU3BEICHUE BEKTOPOB; YIIIbI MEX1y BEKTOPAMU; OPTOTOHAJIbHOCTH BEKTOPOB;
HaIpaBJISOIINE KOCUHYChI. Y paBHEHUS IPSIMOM, JTy4ya, OTpe3Ka, IIIOCKOCTH,
[10JIIIPOCTPAHCTBA, HOPMAJIb INIOCKOCTH U YIJIbl MEX]Y IJIOCKOCTSIMH.
2.Marpuunas anrebpa. Onepanuu HaJl MaTpULIAMU, SKOHOMHUYECKHE MTPUIIOKEHUS
(BBIUKCIICHUS TOXOa, U3CPIKEK).

Onpenenurenu MaTpull 2 - 4-ro mopsiika, MUHOPHI U anredpanyeckue
JTOTIOJIHEHHUS 2JIEMEHTOB MaTpullpl. OOpaTHas MaTpula U €€ HaXOXKACHHUE.
3.CucteMbl TMHEHHBIX anreOpandeckux ypaBHeHUi. Haxoxnenue pemeHuit
CUCTEM JIMHEHHBIX aareOpanyecKkux ypaBHEHUH ¢ UCIIOJIb30BaHUEM 00paTHOM
MaTpulbl, npasuiio Kpamepa.

Panr maTpuuel u ero HaxoxaeHue. VccienoBanue COBMECTHOCTH U
OTNpeeNIEHHOCTH CUCTEM JIMHEHHBIX anreOpanueckux ypaBHeHui. Haxoxnenue
pelieHnii oOUIMX CUCTEM, Oa3UCHOE pelleHueE.

Pemenue cuctem anreOpandeckux ypaBHEHUI MeTo10M UcKiIrodeHus ["aycca,
QHAJIN3 COBMECTHOCTHU M ONPEJIETICHHOCTH. DKOHOMUYECKHE MPUIIOKEHHUSL.

Martpuunas anredpa. [IpoBoautcs B popme NpakTHIECKOTo 3aHITHS.
MaTtpuunas anreOpa. Onepauuu HaJ MaTpULIaMH, SKOHOMHYECKHE
PUIIOXKEHUS (BBIYUCICHUS 10X0/1a, U3/IEPIKEK).

Onpenenurenu MaTpull 2 - 4-ro MOPs,AKOB, MUHOPBI U anredpandeckue
TONIOJTHEHHU S HJIEMEHTOB MaTpulibl. OOpaTHas MaTpHIla U ee HaXOXKJICHHUE

VccnenoBaHue U pelieHne CUCTEM JIMHEHHBIX alredpandeckux ypaBHEHUH.
[IpoBouTCS B (hopME MPAKTHUECKOTO 3aHATHS.

CucreMbl TUHEHHBIX anredpanyeckux ypaBHeHUH. HaxoxeHnue pemenuii cucrem
TTMHEWHBIX ajNreOpandyecKux YpaBHEHHUH C UCIIOIB30BaHUEM OOpAaTHOM MaTpHIIbI,
npasmio Kpamepa.

Panr MaTpuisl 4 ero BeluuciaeHue. Mccnenosanue COBMECTHOCTH U
OTpeIeIEHHOCTH CUCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHui. Haxoxaenue
pereHuit o0mmx cucteM, 6a3MCHOE pPelLeHHE.

Pemenue cucrem anreOpandeckux ypaBHEHUI MeTo10M UcKiItodeHus ["aycca,
QHAJIN3 COBMECTHOCTHU U OIIPENIETIEHHOCTH. DKOHOMUYECKUE

[TPUIIOKEHUS

DIIEMEHTHI TEOPUU MHOYKECTB.

MHOXECTBO BEIIECTBEHHBIX uncen. [IpoBoauTcs B hopMe MpakTHIECKOTO
BaHATHS.

[Tonstre MHOXecTBa. CIIOCOOBI OMTMCAHUsI MHOXKECTB M OTIepallNii HaJl HUMU:
o0BeIMHEHNE, TIepeceueHue, fonoiHeHne. Papenctso maoxects. [lyctoe
MHOKECTBO. MHOKECTBO BCEX MOJIMHOKECTB JAHHOTO MHOXECTBA. J{eKapToBO

[POU3BEICHUE IBYX M 00JIe€ MHOKECTB.




Ne paznena u
TEMbI

Copneprxanue U GopMbl IPOBEICHHS

OTOoOpakeHue OJHOTO MHOXKECTBA B JIPyroe; 00J1acTh onpeesieHus, 00JacTh
3HaYeHUH, rpaduk oTrobpakeHus. ToXIECTBEHHOE OTOOpaKEHNE MHOXKECTBA B
ce0s1. OOpa3 AeMeHTa WK MOJIMHOXKECTBA 00JIACTH ONPEACIICHHST;, TOTHBIN
MpooOpa3 MeMeHTa WK MHOKECTBa M3 o0nacTu 3HaueHui. Kommosunus
(cymeprio3uiiusi) 0TOOpaKeHHA.

2. MHOXeCTBO BEUIECTBEHHBIX YHCe. Apu(pMeTHIecKre onepaiuy Haj
BEIICCTBEHHBIMH YUCIIAMH U UX yIopsiodeHne. HermpepbhlBHOCTE MHOKECTBA
BEIIECTBEHHBIX YHCEI.

3.0rpaHHuYeHHBIC YMCIOBBIE MHOKECTBA, MAKCUMYMBbI, MUHUMYMbI H TOYHBIE
rpaHH YMCIOBBIX MHOYECTB.

4. KomrmiekcHbie unciia. CriocoObl IPeACTaBICHUS U ONIEPAIlH HAJl HUMH.
CHUMBOJIBI MATEMAaTHYECKOM JIOTHKH, X UCTIOIH30BAHUE.

UucnoBele MHOXecTBa. [IpoBoauTces B popmMe MPAKTUYECKOTO 3aHATHSL.
OrpaHu4eHHbIE YUCIOBbIE MHOXKECTBA, MAKCUMYMbl, MUHUMYMbI U TOUHbIE T'PaHU
Y1 CIIOBBIX MHOXECTB.

KomiuiekcHbie uncna. CrnocoObl NpeCTaBlIeHUs U onepaluy HaJ HUMH. CHUMBOJIbI
MaTEeMaTHYeCKOM JIOTMKH, X UCIOJIb30BAHUE

UwncnoBsie ocnenoBaTeibHOCTH. OCHOBHBIC onpezeneHus. CriocoOsl 3a1aHus
YUCIIOBBIX TOCeoBaTeIbHOCTEH. [IpoBOIUTCS B hopMe MPAKTHUESCKOTO 3aHSATHS.
UucoBast mocaea0BaTeIbHOCTD: CIIOCOOBI 33/1aHHUs; OTPAaHUYEHHOCTD U
HEOTPaHUYEHHOCTh YHCIIOBBIX ITOCJIEI0BATEILHOCTEH.

2. beckoneuHO MaJbie ¥ 0ECKOHEYHO OOJIBIINE MOCICA0BATEIILHOCTH U HX
CBOMCTBA.

3. Cxopmsuuecs mociienoBaTenbHOCTH. [Ipeaen yncioBoit mocaea0BaTeIbHOCTH.
Haxosx/1eHre npeaenoB YUCIOBbIX OCIE0BATENbHOCTEN UCXOS U3
OTpeJIeTICHUSI U CBOMCTB CXOIAIIUXCS TTOCIIEIOBATEILHOCTEH, C MCIIOIh30BAHUEM
BTOpOro 3aMeuaTenbHoro npeaena. [loagnocnenoBarenbHocTs. Haxoxaenue
BEPXHETO U HUKHETO TPEIEIIOB.

4. MoHOTOHHBIE TTOCIIEI0BATENBHOCTH. [[pHU3HaK CXOIMMOCTH.

S. IlpriokeHust mociaea0BaTEILHOCTEN B 9KOHOMUKE.

beckoHeuHO Majble 1 OECKOHEYHO OOJIBIINE TOCIEA0BATENLHOCTH U UX CBOMCTBA.
[IpoBoauTcs B hopMe MPaKTHUECKOTO 3aHATHSL.

Ornpenenenue, OCHOBHBIE cBoWcTBa. CBS3b

0ECKOHEUYHO MaJIBIX U OECKOHEYHO OOJIBIINX YUCIOBBIX

[MOCJIeIOBATEILHOCTEH

Cxondumecs nocienoatenbHocTy. [IpoBoauTtes B hopme MpakTHIECKOrO
3aHSATHS.

[Ipenen yncnoBoil mocneaoBaTeabHOCTH. HaxoxieHne npenesioB YucIOBbIX
[10CJIE0BATEIBLHOCTEN UCXO/sI U3 ONPENIETICHUS] U CBOMCTB CXOAAIUXCS
1OCJIEZI0BATEIBHOCTEH, C HCIIOJIb30BAHUEM BTOPOTO 3aMeYaTeIbHOro Mpeera.
[lonnocnenoBarenbHOCTh. HaxoXk/1€HNE BEPXHETO U HMXKHETO IIPEJIENIOB

MOHOTOHHBIE YUCIOBBIE TTOCHeAoBaTeNbHOCTH. Yuncno Dunepa. [IpoBoautcs B
(dhopMe IPaKTHUECKOTO 3aHSATHS.

Ornpenenenre MOHOTOHHBIX TTOCIIEIOBATEIFHOCTEH U MMPU3HAK CXOIUMOCTH.
[[pyuHLMI BIIOKEHHBIX OTPE3KOB. Hucio e

[Ipunoxenus mocaeaoBaTeIbHOCTEN B SkoHOMUKE. [IpoBoauTCs B hopme
[MPAKTUYECKOTO 3aHATHUS.

[IpocThie MPOLIEHTHI; CI0KHBIE TPOLIEHTHI C

0JIHOKPATHBIM, MHOTOKPAaTHBIM M HEIPEPHIBHBIM

HauucnenueM. Cratudeckas MOJICJIb paBHOBECHA CIIPOCa U MPCATTOKCHUS.




Ne paznena u
TEMbI

Copneprxanue U GopMbl IPOBEICHHS

HaYTI/IHOO6pa3HaH MOJCIIb PBIHKA, ITIOHATUC PaBHOBECHOI'O PCIICHUA U €T'0
yCTOfI‘-IHBOCTb; HaxXOXJICHUC PCHICHUA U UCCIICAOBAHUC €TO
MMOBCACHWA BO BPpEMCHU

Brruncnenue npezaena GyHKIUN B ToUke. [I[poBoauTcs B popMe MpakTHIECKOTO
BaHSTUSL.

PackpbiTHe MaTeMaTUUeCKUX HEOIPEACIICHHOCTEH.

BoruncieHne oqHOCTOPOHHUX MPEENIOB U UX CBA3b C MpeneaoM QyHKIUU B
Touke. [Ipenen apudmernueckux onepanuii Hax GYHKIUSAME ¢ 00IIeH 00I1aCThIO
onpeaenenus. [IpenenvHblii mepexos B HepaBeHCTBaX. [IepBhIil 1 BTOpOit
3aMeyaTelIbHbIE IPEAEIIBI.

beckoHeuHO Mable ¥ OecKOHEUHO OoubIine (GyHKINH Ha SI3BIKE Ipeena
¢bynkuuu. [IpoBoautcst B popMe NpaKTUIECKOTO 3aHSTHS.

Onpenenenue. CBsA3b OECKOHEUHO MaJbIX

¢dbynkuuii ¢ npenenom Gysknun. CBOHCTBa U cpaBHEHHE OECKOHEYHO MaJIbIX
¢byHKmii. beckoHeyHble 0THOCTOPOHHUE MPEAEIIbIL.

HenpepbBHOCTS QyHKIIMH 0HOM niepeMeHHOM. [IpoBonuTcs B hopme

[TPAKTUYECKOIO 3aHATHUS.

DYHKIMSA OJHOU MepEMEHHOM: 00J1aCTh ONPEIETICHUS U MHOYKECTBO 3HAUCHUH;

rpaduK GYyHKLINMN; MAKCUMYM U MUHUMYM (DYHKIIMH; TOUHbIE BEPXHUE U HUKHUE

rpanu. O6parnbie Gyaknun. [peaen pyHkmun B Touke. HaxoxneHue npenenos ¢

VICII0JIb30BAaHUEM: OINIPEAEICHUS NPeeiia; CBOMCTB npeaena. OTHOCTOPOHHUE U

OeckoHeuHbIe Tpeiesbl. [IepBbIii 1 BTOPOH 3aMevaTebHbIN MPeaebl U UX

VICTI0JIb30BAHUE NTPU HAX0XKJICHUH IIPEESIoB (PyHKIUH.

3. beckoneuno Manbie 1 0eckoHeuHO OosbIe GyHKIMU. CpaBHEHHE OECKOHEUHO

MaJIbIX (PYHKLUH M UX UCIOJIb30BAHUE NPU HAX0XKJICHUH MIPEEIIOB.

4. HenpepbiBHOCTD (hyHKIIMU. Haxox1eHHEe MPOMEKYTKOB HENIPEPHIBHOCTH, TOUYEK
a3pbIBa U UX KJaccu(UKaIus

Brruncnenue npousBoaHoi u quddepennmana GyHkiuu B Touke. [IponsBoaHas:
OIIpEeAEICHUE IPOU3BOIHOM U €€ TEOMETPUUYECKUI CMBICII, YPABHEHUE
KacaTelnbHOU K rpaduky AuddepeHunpyeMoit pyHKIUH.

Jluddepenunpyemocts u quddepenuman Gpyaxmun. HenpepblBHOCTH

g depeHnpyeMoil pyHKIMH, FeoOMeTpUUecKuid cMbIca TuddepeHipana u ero
VICTIOJIb30BAaHUE JUISI TPUOJIMKEHHOTO BhIUMCIIEeHUs 3HaueHus GpyHkiuu. [Tonstue
0 MpeeIbHOM aHAIN3€ B KOHOMHKE: IPOU3BOIHAS KaK NTOKa3aTelb MTHOBEHHOIO
[IPUPOCTA UM CKOPOCTH U3MEHEHHUs (PYHKILINHU; POCTEHIINE MpeiebHbIe
xapaktepucTuku. uddepeHunpoBanre cyMMbl, pa3HOCTH, IPOU3BEICHUS U
qacTHOTO. [I[pon3BOAHBIE TOCTOSIHHOM, CTENIEHHOW, TPUTOHOMETPUUYECKUX U
norapu@MUUecKuX QyHKIHI.

[TpousBosaHas oopaTHo# QyHKIMH. [Ipon3BOAHBIE TOKA3aTEIBHON U 0OPATHBIX
TpUroHoMmerpuueckux ¢pyHkiuil. [IpousBonnas cinoxHol QyHKIIUH.
Jlorapudmuueckasi IpoU3BOAHAS U €€ UHTEPIPETALUs KaK TeMIIa IPpUpOCTa
¢byuaxun. [Ipunoxenne quddepeHInaTbHOr0 HCYUCIEHUS K NCCIIEIOBAaHUIO

byHKIUH

HaxoxaeHne HeonpeaeeHHOTO U BEIYHUCIICHHE ONPE/IEIEHHOTO HHTETPajIoB.
[TpoBouTCS B (hopMe MpakTHUECKOro 3aHsATUs. HeornpeneneHHblit HHTErpal,
METO/]Ibl UHTEIPUPOBAHUS: HEMTOCPEACTBEHHOE MHTETPUPOBAHHE; 3aMEHa
[IEPEMEHHOI B HEOIIPEIEIIEHHOM UHTETpalle; UHTETPUPOBAHUE 10 YACTAM;
MHTErPUPOBAHUE PALIMOHABHBIX U HEKOTOPHIX HPPALMOHATBHBIX (YHKIIHI;
WHTETPUPOBAHUE TPAHCIECHICHTHBIX (DYHKIUH.

7.2

Brruncnenue onpeneneHHoro naterpaia. OCHOBHbBIE METO/IbI HHTETPUPOBAHMUSL.




Ne paznena u
TEMbI

Copneprxanue U GopMbl IPOBEICHHS

[IpoBoauTCs B hopMe MPAKTHIECKOTO 3aHATHS.

BrrunciieHre onpeIesIeHHOTO NHTErpaja METOI0M 3aMEHbI IIEPEMEHHOMN U
WHTETPUPOBAHUE TIO YACTSIM.

BrruncieHmne u uccieoBaHNue Ha CXOJUMOCTh HECOOCTBEHHBIX HHTETpasioB [ u 11

poaa

[TpunoxeHue onpeaesieHHOro HHTerpana B 3koHoMmuke. [IpoBoaurces B popme
[IPaKTUYECKOro 3aHATHA. PelieHne 3ajau 1o COOTBETCTBYIOLIEH TeMe

CX0IMMOCTb 10CJIEOBATEILHOCTH BEKTOPOB B N-MEPHOM BEKTOPHOM
npoctpanctse. [IpoBoauTtces B hopme MpakTHUECKOTO 3aHSTHS.

CBolicTBa CXOASIINXCS MOCIEI0BATENIbHOCTEW. XapaKTEepPUCTUKA 3aMKHYTBIX
MHO>KECTB Yepe3 CXOJsIIHecs rmocieaoBareabHocTu. [IpeaenbHubpie TOuku
rociyieoBareabHOCTH. KoMIakTHRIE MHOKECTBA

8.1

MHOK€eCTBa U IOCIEN0BATEIBHOCTH B N-MEPHOM EBKIMI0BOM IIPOCTPAHCTBE.
[IpoBoauTcs B hopMe MPaKTHIECKOTO 3aHATHS.
Pemienue 3aga4 1o COOTBETCTBYIOLIEN TEME

UucnoBasi GyHKINS MHOTHX IepeMeHHBIX. [loBoauTcest B popme mpakTUIeCKOro
3aHATUS.

Haxoxxaenne o01acTi onpeaeeHus YUCI0BON (QyHKIIUH N TepeMEHHBIX.
ODKOHOMUYECKasi HHTepHpeTanus GyHKINN KaK 3aBUCUMOCTb MEX/1y SHIAOI'€HHOM
[IEPEMEHHON 1 9K30T€HHBIMU NIEPEMEHHBIMH.

["'eomeTpHrueckoe n300pakeHne QyHKLUUHU ABYX NEPEMEHHBIX; JUHUU YPOBHS U UX
noctpoenue. [losepxHoctu ypoHs (mipu >2). [IoBepXHOCTH U TMHUU YPOBHS B
HYKOHOMHYECKOH TeOpHH (M30KOCTbI, U30KBAHTHI, KPUBbIE O€3pa3inyus).

[Ipenen u HenpepbIBHOCT (QyHKIUU B TOUKe. [loBoauTes B hopme
[TPAKTUYECKOIO 3aHATHUS.

Boruncnenue npezaena pyHkiuu B Touke. [loBropHble npenensl. Mccnenoanue
(YHKIIMN Ha HENPEPBIBHOCTh. TOUYKHM pa3pbiBa GYHKINU HECKOJIBKHUX
[IEPEMEHHBIX

JlupdepenunpoBanne GyHKINN HECKOJIBKUX NepeMeHHbIX. [loBoauTcs B popme
[TPAKTUYECKOIO 3aHATHUS.

YacTHble TpOU3BOHBIE U AU HEPEHIUPYEMOCT PYHKIINNA HECKOIBKUX
nepeMeHHbIX. HaxoaeHne yacTHhIX MPOU3BOJHBIX U Hu(depeHInana nepBoro
nopsaka. JlupdepenuupyemMocts GyHKINN MHOTUX IEPEMEHHBIX, HEOOXOIUMOE U
moctarouHoe yciosue nuddepeniupyemoctu. @opmyna Teinopa 1-ro mopska;
middepennman Gpyaxuun. [lponsBoHas 0 HaPaBICHUIO U TPAIUEHT QYHKIIUU
MHOTHX IepeMeHHbIX. YacTHbIE MPOU3BOIHBIE U AU PEpeHIInaIbl BTOPOTo
[OpsAJIKA, TECCUAH.

DKcTpeMyM (pyHKIIMK MHOTUX NepeMeHHbIX. OmpeneneHus Touek 0e3yCI0BHOTO
MakcHUMyMa ¥ MUHUMYyMa (JIOKaJIbHBIX U TT00anbHbIX). HeoOxoaumoe ycnoBue
bKCTpeMyMa MepBoro nopsiaka — reopema @epma. Jlocrarounoe yciosue
HKCTpEMyMa BTOPOTO MOPsIIKA.

9.1

JKcTpeMyM (DYHKIIMHM HECKOJIbKUX NepeMeHHbIX. [loBoauTcs B popme
[TPAKTUYECKOIO 3aHATHUS.
Perienue 3a/1a4 1o TeMe UCCie0BaHUE (PYHKIIMHM HA SKCTPEMYM.

9.1

Boinykiibie v BoruyThie GyHkiuu. [loBoaurces B popme npakTHYECKOTo 3aHSTHSL.

MccnegoBanue (I)yHKI_[I/II/I Ha BBIITYKJIOCTh U BOTHYTOCTb

6. DOHJ OIEHOYHBIX CPEIACTB /JIA MNPOBEACHUS TMPOMEXKYTOYHOM AaTTECTAUMM IO
AUCHUILINHE (MOJHBIH TEKCT NPUBEACH B NPUIOKEHNHU K padoyeil mporpamme)




6.1. Texymuii KOHTPOJIb

n/n

ITanel
¢opmupoBanus
KOMIIeTeHIU
(Tema u3
padoueit
NPOrpaMMbI
JUCIMILIHHBI)

Ilepeuensn
(popmupyembIx
KOMIIeTeHI U
no ®IrocC BO

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

KOHTpOJ’leble 3aJaHudA WIH
HHbIe MaTepUaJIbl,
HeOOXO0AMMBIe /ISl OLEHKHU
3HAHUH, yMeHH i, HABBIKOB
M (WIH) ONIBITA
JAeATECIbHOCTH,
XapaKTepPU3yOUIUX dTalbl
¢opmupoBanus
KOMIeTeHIUii B mpouecce
0CBOEHHSI 00pa30BaTeILHOM
NMPOrpaMMsbl
(HaumenoBanue
OLICHOYHOI0 CPECTBA)

Onucanne
nokasareJjiei u
KpUTEpHeB
OlIeHMBAHMSA
KOMIIeTeHIUi Ha
Pa3IMYHBIX 3TaNax ux
¢popmupoBanus,
onmMcaHue MKaJ
ouenuBanus (mo 100-
0aJNIBHOI 1IKaJIe)

1. 3nauenne n
[POJIb MaTEMaTHUKU
B DKOHOMHUKE

OIIK-1

3.3HaTh, KaK
[IPUMEHSTH
CCTeCTBCHHOHAYYHBIC 1
oOIIenH)XKEHEPHBIC
3HAHMS, METO/IbI
MaTeMaTH4eCKOTo
aHaIu3a U
MOJIeUPOBAHHUA,
TEOPETUYECKOTo U
PKCIICPUMEHTAIBHOTO
MICCIICIOBAHMSI B
Mpo¢eCCHOHATBHOM
nesITeIbHOCTH

Y. YMeTh npuMeHsTh
€CTeCTBCHHOHAYYHBIC 1
001LeMH)KEHEPHBIE
3HAHMS, METO/IbI
MaTeMaTHYECKOTO
aHaIM3a U
MOJICITNPOBAHHUA,
TEOPETUIECKOTO U
PKCIICPUMEHTAITBHOTO
MICCITCIOBAHS B
po¢eCCHOHATBHOM
nesITeIbHOCTH
H.Biagets HaBbIKaMU
[IPUMEHECHHUS
€CTECTBEHHOHAYYHBIX U
00IIENH)KEHEPHBIX
3HAHWUM, METOI0B
MaTeMaTHYECKOTO
aHau3a 1
MOJICTPOBAHHS,
TEOPETUYECKOTO U
PKCIIEPUMEHTAILHOTO
MICCIICIOBAHMUS B
po¢eCCHOHATBHOM
esITeIbHOCTH

CooO1ienue

KauectBenno
MpeICTaBIeHHOE
CoO0O0IIIcHIE
OLIEHMUBAaETCH B 25
6aoB (25)

2. Beenenne B
VIMHEHHYIO
anredpy u
MHOTOMEPHYIO
FEOMETPHIO

OIIK-1

3.3HaTh, Kak
[IPUMEHSTH
CCTECTBCHHOHAYYHBIC U
0OIIenH)XEHEPHBIE
3HAHUS, METOBI
MaTeMaTHYECKOTO
aHaIM3a U
MOJICIMPOBAHHS,
TEOPETUICCKOTO U
PKCIICPUMCHTAIBHOTO
HICCIICZIOBAHSI B

KontponpHas padora
Nel

Kaxnoe
MIPaBUIIBHO
pelIeHHOoe

3a7laHue

OLICHUBAETCA B 5
6amos. (30)




n/n

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

Ilepeuenn
(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 00pa30BaTeILHOM
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

poeCCHOHATBHOM
NesITeIbHOCTH

Y. YMeTh IpUMEHATh
CCTECTBCHHOHAYYHBIC U
00ILeMH)KEHEPHBIE
3HAHUS, METOIBI
MaTeMaTHIECKOTO
aHaM3a u
MOJICITAPOBAHHA,
TEOPETUIECKOTO U
PKCIICPUMEHTAIBHOTO
CCIICZIOBAHS B
poeCCHOHATBHOMN
nesITeIbHOCTU
H.Bnaners HaBbIKaMu
[IPUMCHCHUS
CCTECTBCHHOHAYYHBIX U
00IIenH)KEHEPHBIX
3HAHWH, METOIOB
MaTeMaTHIECKOTO
aHaM3a "
MOJICITAPOBAHHUS,
TEOPETUICCKOTO H
PKCIICPUMEHTAIBHOTO
HCCIICIOBaHUS B
npoQeCcCHOHANTBHOM
esITeIbHOCTU

3.1. DneMeHThI
TCOPUH MHOYKECTB

OIIK-1

3.3HaTh, Kak
[PUMEHSTh
€CTECTBEHHOHAYYHBIE U
0OLICHHKECHEPHBIC
3HAHWS, METOJIBI
MaTeMaTH4ECKOro
QHAITN3a 1
MOJIEITMPOBAHHS,
TEOPETHYECKOTO U
PKCIIEPUMEHTAIBHOTO
MCCIIeIOBaHUs B
npodeccuoHaTbEHOM
JIeSITeIbHOCTH
Y.VYMeTh IpUMEHATh
eCTECTBEHHOHAYYHbIE U
00IIeMH)KEHEPHBIE
3HAHMSI, METO/IbI
MaTeMaTH4ecKoro
aHaIM3a 1
MOJIEITMPOBAHMS,
TEOPETHYECKOTO U
KCIIEPUMEHTAIBHOTO
HCCIIeI0OBaHMUS B
npodeccuoHaTEHOM
e TEIbHOCTH

TeopeTndeckuil onpoc
Ne 1

IIpaBunbHbIN
OTBET Ha BOTIPOC
WM 3a1aHNE
oreHuBaercs B 4
6aa (40)




n/n

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

Ilepeuenn
(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 00pa30BaTeILHOM
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

H.Bnanets HaBBIKAMH
IPUMEHEHUSI
€CTECTBEHHOHAYYHBIX U
00ILEMH)KEHEPHBIX
3HAHUM, METOI0B
MaTEMaTHYCCKOTO
aHAIIN3a 1
MOJEITUPOBAHUS,
TEOPETUUECKOIO U
PKCIIEPUMEHTAIILHOTO
HCCIICIOBAaHMS B
poeCCHOHATBHOMN
esITEIbHOCTH

4. Ilpenen
YHCIIOBOM
[10CJIeI0BATENLHOC
TH.

OIIK-1

3.3HaTh, Kak
[IPUMCHSTh
eCTECTBEHHOHAy4YHbIC U
001LeMH)KEHEPHBIE
3HAHMS1, METOJIbI
MaTeMaTHIECKOTO
aHaM3a u
MOJICITAPOBAHHUS,
TEOPETUIECCKOTO H
PKCIICPUMEHTAITBHOTO
MICCITCIOBAHS B
npoQeCcCHOHANBHOM
eI TeIbHOCTH
Y.VYMeTh IpUMEHATH
€CTECTBEHHOHAYYHBIE
00IIenH)KEHEPHBIE
3HAHMSI, METOJIbI
MaTeMaTHIECKOTO
aHau3a "
MOJICITAPOBAHHS,
TEOPETUICCKOTO H
HKCIIEPUMEHTAIIBHOTO
MCCIIeIOBaHUs B
npodeccuoHaTbEHOM
JIeSITeIbHOCTH
H.Bnaners HaBBIKaMU
[IPUMEHCHHUS
€CTECTBEHHOHAYYHBIX U
00IIEeMH)KEHEPHBIX
3HAHMI1, METOJI0B
MaTeMaTH4ecKOro
aHau3a u
MOJIEITMPOBAHHS,
TEOPETHYECKOTO 1
PKCIIEPUMEHTAIBHOTO
MICCIICZIOBAHUS B
npodeccuoHaTbEHOM
esITeIbHOCTH

KonrposnbHas padbora
Ne2

Kaxmoe
MIPaBUIBHO
penieHHOE

3aJlaHue

olleHUBaeTcs B 1
6amn (5)

HTtoro

100




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

Heo0XoauMbIe 1Sl OLeHKH Onucanue
OTansl on /Lt oxt nokasareJeii u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
¢dopmup . Iepeuenn (3yHbI. H (WIK) onbITa
Nt KOMIIETCHIIUH 3.1...3 JIeATeJIbHOCTH OMCHHBAHII
e (popmupyembIx ( .d...2.n, i KOMIIeTeHIii Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n N KOMIIeTeHIHii V.1...Y.n, (bopMupoBaH PasIHYHBIX ITANAX HX
paboueii . ¢dopmuporanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
IIpOI‘paMMbI oelloce . . OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOM 100
JUCUMILIHHBI) - ouenuBans (o 100-
0aJIIBHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
3.3HaTh, Kak
[IPUMCHSTh
€CTEeCTBEHHOHAYYHBIE U
00ILeMH)KEHEPHBIE
3HAHWS, METObI
MaTeMaTHYECKOTO
aAHaAJIN3a U
MOICITAPOBAHHS,
TEOPETUIECKOTO U
PKCIICPUMEHTAIBHOTO
HCCIICTOBAHUS B
poeCCHOHATBHOMN
NIeATeIbHOCTH
Y.YMeTh IpUMEHATh
€CTEeCTBEHHOHAYYHBIE U
001LeMH)KEHEPHBIE
3HAHUS, METO/bI
5. [lpenen u MaTEMaTHYECKOT O Kaxnmasa
5 [HETpPEpBIBHOCTD |0 aAHaAJIN3a U KonTtponpHas padora MIPaBUIBHO
(YHKIAN OTHOM MOICITAPOBAHHS, No3 pelIeHHas 3a1a4da
[epeMEHHOI. TEOPETUIECCKOTO H — 2 6anma. (10)
PKCIICPUMEHTAITBHOTO
HCCIIeTOBAHUS B
npoQeCcCHOHANBHOM
e TeIbHOCTH
H.Bnaners HaBbIKaMHu
PUMCHEHUS
€CTECTBEHHOHAYYHBIX U
00IIENH)KEHEPHBIX
3HAHMI1, METOJ0OB
MaTeMaTHIeCKOTO
aHaIN3a U
MOJICITAPOBAHHUS,
TEOPETUIECKOTO H
PKCIIEPUMEHTAIILHOTO
HCCIICIOBaHUS B
npodeccuoHaTEHOM
JIeATeIbHOCTH
3.3HaTh, Kak
MPUMEHSTH 3a KaxK bl
€CTEeCTBEHHOHAYYHBIC U NPaBUJIbHBIH
0OIIeHH)KEHEPHBIC OTBET Ha BOIPOC
6 3HAHMSI, METOIbI TEOPETUYECKOU
) MaTEMAaTUYECKOTO yacT — 3 baiia,
[uddepennunansa .
aHaIM3a U TeopeTuueckuii onpoc 3a Kax0e
6 |oe ucuucieHue OI1K-1
N MOJIETUPOBAHMS, No 2 MIPaBUIIHO
(YHKIIAU OTHOM
N TEOPETUUECKOIO U BBITIOJTHEHHOE
MEPEMEHHOM.
PKCIIEPUMEHTAILHOTO 3a7laHue
HCCIIeTOBaHMS B TIPaKTUIECKON
npodeccuoHaTbEHOM gacTh — 2 Oamna.
e TSIIbHOCTH (20)

Y.YMeTh npuMeHsITh




n/n

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

Ilepeuenn
(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 00pa30BaTeILHOM
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

CCTCCTBCHHOHAYYHBIC U
00ILeMH)KEHEPHBIE
3HAHMSI, METO/IBI
MaTeMaTHYEeCKOTO
aHaIM3a U
MOJICTPOBAHHS,
TEOPETUIECKOTO U
PKCIICPUMEHTAIBHOTO
HCCIICTOBAHUS B
Mpo¢eCCHOHATBHOM
eATSIIEHOCTH
H.Bnanets HaBbIKaM#
[IPUMCHCHUS
CCTECTBCHHOHAYYHBIX U
00ILEMHKEHEPHBIX
3HAHUM, METOI0B
MaTeMaTHYEeCKOTO
aAHaAJIN3a 1
MOICTAPOBAHHS,
TEOPETUIECKOTO U
PKCIICPUMEHTAITBHOTO
HCCIIeTOBAHUS B
po¢eCCHOHATBHOM
IEATENbHOCTH

6.5. [Ipunoxenue
nmuddepernnansH
Or0 UCUYHCIICHHS K
HCCIIeJOBAaHHIO
(GyHKINN.

OIIK-1

3.3HaTh, Kak
PUMEHSTh
€CTECTBEHHOHAYYHBIE U
00IIenH)XEHEPHBIE
3HAHMSI, METO/IbI
MaTeMaTHYeCKOTO
aHaM3a "
MOJICITAPOBAHHUS,
TEOPETUIECKOTO H
PKCIICPUMEHTATBHOTO
MCCIIeIOBAHMS B
npodeccuoHaTbEHOM
eI TeIbHOCTH
Y.VYMeTh IpUMEHATh
€CTECTBEHHOHAYYHBIC U
0OIIenH)XEHEPHBIE
3HAHMSI, METO/IbI
MaTeMaTH4ecKoro
aHaIM3a 1
MOJIEITMPOBAHMS,
TEOPETHYECKOTO 1
HKCIIEPUMEHTAIIBHOTO
MCCIIeIOBAaHMS B
npodeccuoHaTbEHOM
nesITeIbHOCTH
H.Binanets HaBBIKAMH
[IPUMEHEHHS
€CTECTBEHHOHAYYHBIX H

KontponpHas padora
N4

IIpaBuibHO
BBITTOJTHEHHOE
3a7laHue
oneHuBaercs B 10
6amos (10)




n/n

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

Ilepeuenn
(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 00pa30BaTeILHOM
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

00ILEMH)KEHEPHBIX
3HAHUM, METOI0B
MaTeMaTHYECKOTO
aHaIu3a U
MOJETUPOBAHUS,
TEOPETUUECKOTO U
PKCIIEPUMEHTAIILHOTO
HCCIICIOBAaHMS B
Mpo¢eCCHOHATBHOM
IeSITCIILHOCTH

7.1.
HeonpenenenHslit
MHTETpal.
OCHOBHBIE
METOIBI
MHTECTPUPOBAHIS.

OIIK-1

3.3HaTh, KaK
[IPUMEHST
€CTECTBEHHOHAYYHBIE U
001LIEeMH)KEHEPHBIE
3HAHMS1, METO/IbI
MaTeMaTH4eCKOTo
aHaIM3a U
MOJIeNUPOBAHUA,
TEOPETHIECKOTO 1
KCTIEPUMEHTAIBLHOTO
MCCIIeIOBAHMS B
rpodeccHoHaIBEHOM
eI TeTIbHOCTH

Y. YMeTh npuMeHsTh
€CTECTBEHHOHAYYHBIE U
00IIenH)KEHEPHBIE
3HAHMS1, METO/IbI
MaTeMaTHYECKOTO
aHaIM3a U
MOJICITNPOBAHHUA,
TEOPETHYECKOTO 1
KCTIEPUMEHTAIIBHOTO
MCCIIeIOBAaHHS B
rpodeccHoHaIBEHOM
eI TeTbHOCTH
H.Bnaners HaBBIKaMU
[IPUMEHEHHS
€CTECTBEHHOHAYYHBIX U
00IIENnH)KEHEPHBIX
3HAHHI, METOJIOB
MaTeMaTHIECKOTO
aHaIM3a 1
MOJIEITMPOBAHMS,
TEOPETHYECKOTO 1
HKCIIEPUMEHTAIILHOTO
MCCIIeIOBAaHMS B
po¢eCCHOHATBHOM
esITeIbHOCTH

KonTtponsHas pabora
NeS

Kaxmoe
MIPaBUIIBHO
BBITNIOJIHEHHOE
3aJjaHle
OILIEHUBAETCS B 2
6ayma. (20)

7.2.
OnpeneneHHbIi
MHTETpal.
OCHOBHBIC

OIIK-1

3.3HaTh, KaK
[IPUMECHS T
CCTECTBCHHOHAYYHBIC H

0OIIeMH)KEHEPHBIE

KonTponbHas padoTa
Ne6

Kpurepuu

OIICHKH: 32

MIPaBUIBHO
BBITIOTHEHHBIE




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

Heo0X0AMMbIe JUIST OLIEHKH Omucanue
OTansl on /Lt oxt nokasareJeii u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
(popmup . Ilepeyensn (GYHmbr: u (WaH) onbITA
Nt KOMIIETCHIIUH 3.1...3 JesITeTbHOCTH. OMCHHBAHII
e (popmupyembIx ( .d...2.n, i KOMIIeTeHIii Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
H/H . KOMIEeTEeHIUH Y.l .. .Y.n d)0 MHDOBAHMS PA3JIUYHBIX dTANmax uxX
paboueii K PMHPC ¢dopmuporanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
IIpOI‘paMMbI oelloce . . ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOM 100
JUCUMILIHHBI) - ouenuBans (o 100-
0aJIIBHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
METO/TbI 3HAHUS, METObI nepBble 2 3a/1aHus
MHTETPUPOBAHUSI. MaTeMaTHYECKOTO — 1o 4 Oanna, 3a
['eomeTpuueckue aHaIu3a U BEpHO
[IPIIIOXKEHUS MOJETUPOBAHUS, BBITTOJTHCHHBIC
OTIpeICIIEHHOTO TEOPETUUECKOTO U OCTaJIbHBIC
MHTEerpana. PKCIIEPUMEHTAILHOTO 3aaHusI— 1o 3
HCCIIeTOBAHUS B 6ayma. (20)
Mpo¢eCCHOHATBHOM
eATeIbHOCTH
Y. YMeTh npuMeHsITh
€CTECTBEHHOHAY4YHbIC U
001LEeMH)KEHEPHBIE
3HAHUS, METOIbI
MaTeMaTHYECKOTO
aHaIu3a U
MOJETUPOBAHUS,
TEOPETUIECKOTO U
PKCIIEPUMEHTAIILHOTO
MCCIIeIOBAaHUS B
Mpo¢eCCHOHATBHOM
NeATeIbHOCTH
H.Biagets HaBbIKaMU
IPUMEHEHUSI
€CTECTBEHHOHAYYHBIX U
00IIENH)KEHEPHBIX
3HAHWUM, METOI0B
MaTeMaTHYECKOTO
aHaIn3a u
MOICTTUPOBAHUS,
TEOPETUUECKOTO U
PKCIIEPUMEHTAILHOTO
MCCIIeIOBAaHUS B
Mpo¢eCCHOHATBHOM
NIeATeILHOCTH
3.3HaTh, Kak
[IPUMEHSITh
€CTEeCTBEHHOHAYYHBIC U
0OIIeMH)KEHEPHBIE
IH P Kpurepun
3HAHUS, METOJIBI
OIICHKH: 3a
MaTeMaTHYECKOTO
MIPaBUIIBHO
aHaJIu3a U
BBITTOJTHCHHBIC
MOJEITUPOBAHUS,
9. OyHKIIMH IIEpBOE U BTOPOE
TEOPETUUECKOTO U KonTtponpHas padora
10 [HECKOIBKHX OIIK-1 3aJlaHus — 110 5
PKCHEpUMEHTANBHOro  [Ne7
[IepeMEHHBIX. 6aJoB, 3a
HCCIIeIOBAHUS B
. [IPaBUIIbHO
po¢eCCHOHATBHOM
BBITIOJTHEHHOE
NeATeIbHOCTH

Y.VYMeTh IpUMEHATh
€CTECTBEHHOHAYYHbIC 1
0OIIeMH)KEHEPHBIE
3HAHMSI, METO/BI
MaTeMaTHIeCcKOro

TpeThe 3aJaHKe —
10 Gamos. (20)




KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl, Onucanue
STanel HeoGX0HMBbIE /LISl OLHeHKH noxazateeii
(1)0 MHDOBAHHAS 3HAHUH, yMeHH i1, HABBIKOB KpHTepHER
pMHup . Iepeuenn (3yHbI. U (WJIM) ONBITA OLEHMBAHMSE
KOMIICTCHIIMN 11
Ne (popmupyembIx (3.1...3.n ACATELHOCTH, KOMITeTEHUMI Ha
- €Ma u3 o XapaKTepU3yUMX 3Tanbl
T ’ p pusy PA3THYHBIX 3TAMaX UX
n/n paGoueii KOMIeTeHHi V.1...¥.n, dopmuposanus poprmpoBamms
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce pMup i
NporpamMmmsl I R .| ommcanme mxan
0CBOEHHSI 00pa30BaTeILHOM 100
JUCUMILIHHBI) - ouenuBans (o 100-
(HammenoBanne 0aJIIBHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
aHaJIn3a U
MOACIIMPOBAaHUA,
TCOPCTUICCKOI'0O U
OKCIICPUMECHTAJIbHOTO
MCCJICAOBAaHUA B
poeCCHOHATBHOM
NCATCIIPHOCTH
H.Bnagets HaBBIKAMU
MPUMCHCHUSA
CCTCCTBCHHOHAYYHBIX U
O6H.ICI/IH)K6HepHBIX
3HAHUM, METOHI0B
MaTEMaTHYECKOTr O
aHaJln3a U
MOICIIMPOBAaHUA,
TCOPCTUIECCKOI'0O U
OKCIICPUMECHTAJILHOTO
MCCJIICAOBAaHUA B
Mpo¢eCCHOHATBHOM
NCATCIIPHOCTH
HNroro 100

6.2. IIpoMesKyTOYHBIH KOHTPOJIb (324€T, IK3aMEH)

Pabouum yueOHBIM IUIAHOM NpeAycMOTPeH JK3aMeH B cemecTpe 11.
BOITPOCHI )15 ITIPOBEPKU 3HAHUI:

1-i1 Bonpoc Ounera (40 GamioB), Bua Bompoca: Tect/mpoBepka 3HaHuil. Kpurepwmii: Kaxnoe
MIPABUJIbHO BBIITOJIHEHHOE 3aJlaHUE OlleHUBaeTcs B 4 Oasia.

Komnerennusi: OIIK-1 Cnoco0eH NpUMEHSITh eCTeCTBEHHOHAYYHbIe H O0lIeHMHKeHepPHbIe
3HAHUSl, METOAbl MATEMATH4YeCKOIr0 aHaJIu3a M MOJAeJHMPOBAHMS, TEOPEeTHYECKOro H
IKCIIEPUMEHTAJBLHOI0 HCCIeI0BAHUS B IPO(ecCHOHAIBLHOM J1esITeIbHOCTH

3naHue: 3HaTh, KaK NMPUMEHSATh €CTECTBEHHOHAyUHblEe U OOIEMHKEHEpPHBbIE 3HAHUS, METOJbI
MaTEMaTUYECKOTO aHajdu3a M MOJEIUPOBAaHUSA, TEOPETUYECKOIrO M OKCIEPUMEHTAIBHOTO
UCCJIEIOBaHMS B MPOPECCUOHANIBHOMN €ATeIbHOCTH

1. beckoHeyHO Mainble M OECKOHEYHO OOJBIIME TOCIEIOBATENILHOCTU: OMpPENeNeHUs] U X
OCHOBHBIE CBOWICTBA

2. BekTopHO-MaTpu4HbIE ONEpalUu: IPOU3BEACHUE MATPHUIBI HAa BEKTOp KakK JIMHEHHOE
npeoOpa3oBaHrEe BEKTOPOB; €0 IMpPEJICTaBICHHE Yepe3 BEKTOPBI-CTOJOLBI U BEKTOPHI-CTPOKHU
MaTpHIbI

3. JlekapToBO MPOM3BEACHHUE IBYX M O0Jee MHOXKECTB

4. 3aMKHYTBIE M OTKPBITHIE IIaphl B Rn

5. JIunerinbie GyHKIIMY ypaBHEHUS, HEPABEHCTBA U MIPOCTEUIIIE MHOXKECTBA B R

6. Jlornueckasi CUMBOJIMKA



7. Meron uckmrouenus ['aycca

8. MuHOpBI U anreOpanyecKkre AOMOJIHEHHUS 3IEMEHTOB MaTPHIIbI

9. MOHOTOHHBIE U OTPaHUYEHHBIE YUCIOBBIE ITOCHeA0BaTeNbHOCTU. Onpenenenus. CBa3b MEXIY
HUMU

10. MoHoToHHbBIE TOCHENOBAaTENBbHOCTH. OmpenesneHne MW MNpPU3HAK CXOAUMOCTH. IlpmHiun
BJIO’KEHHBIX OTPE3KOB

11. Hampapasitoiiiie KOCUHYChI BEKTOPOB

12. Hopma (myiHa) BEKTOpA; pacCTOsTHUE MEXTY BeKTopaMHu (ToukamMu B Rn)

13. O6patHast MaTpHIla, yCIOBUE €€ CYIIECTBOBAHUS U CIIOCO0 HAXOXKICHUS

14. OOmme cHUCTEMBbl JIMHEHHBIX aIreOpandecKuX YpaBHEHUM: YCIOBHE COBMECTHOCTH
OJIHOPOJAHBIX U HEOJTHOPOJIHBIX cucTeM (Teopema Kponekepa-Kanemnnn)

15. OrpannyeHHbIe YUCIOBbIE MHOXECTBA, MAKCUMYMbI, MUHUMYMBI M TOYHBIE IPaHU YUCIIOBBIX
MHOKECTB

16. OgHOpOIHBIE U HEOJHOPOIHBIE CUCTEMBI, PELICHHs] CUCTEMbI, COBMECTHBIE U HECOBMECTHBIE
CUCTEMBI, OIIPE/ICTICHHbIE U HEOIIPEIEIIEHHbBIE CUCTEMBI

17. Onpenenurtesib MaTPUIIBI U €ro cBocTBa. ONpeACTIUTENN MATPUIL 2-TO U 3-TO MOPSAJIKOB

18. IlonsiTue n-MepHOro Bekropa. JlelcTBrs HajJ BEKTOpaMu

19. TlonsiTHE MATPUIIBI, BUIBI MATPHULI, OTIEPAIIH HAJl MATPUIIAMHU U UX CBOWCTBA

20. Ionsitre MHOkecTBa. CTIOCOOBI OMMCAHUSI MHOXECTB M OTIEpAIMi HAJ HUMU: 00bEIMHEHHUE,
nepecedeHre, pa3HoCTh, JOMOITHEHUE

21. IlpaBuna cpaBHEHHUsI BEKTOPOB: HYJIEBOM BEKTOp, PaBEHCTBO U HEPABEHCTBA MEXIY
BEKTOPAaMHM; HEOTpULIATENIbHBIN opTaHT Rn+. 'eomerpuueckas untepnperarus B R2

22. IlpaBuio BbIYMCICHUS OINPEAEIUTENeH IPOU3BOIBHOIO OPSIKa

23. TlpunoxeHus: TmocIeAoBaTeIbHOCTEH B SKOHOMHKE. [IpocThie TPOILEHTHI; CIIOXKHBIC
IIPOLIEHTHI C OJTHOKPATHBIM, MHOTOKPaTHBIM M HETIPEPHIBHBIM HaYHCIEHUEM

24. PaBeHcTtBO MHOXecCTB. Ilycroe MHOecTBO. MHOXECTBO BCEX IOJAMHOXECTB JIaHHOTO
MHO’KECTBa

25. PaHr marpuibl, crocoObl €ro HaxOXKJICHMs, JUHEWHas 3aBUCUMOCTh CTPOK (CTOJIOIOB)
MaTpulibl CBOMCTBa paHra MaTpULIbI

26. CoiicTBa onpenenurenei

27. CBoiicTBa CXOASIINXCS MOCIEA0BATEILHOCTEN: €IMHCTBEHHOCTD MPEeNa; OrpaHUYEHHOCTb;
apudMeTHUeCKUe onepalyy; IpeaebHbIi Mepexo/l B HepaBeHCTBaxX

28. CBs3b CXOASIIUXCS TTOCIIEI0BATEIbHOCTEN ¢ 0ECKOHEYHO MaJIbIMH M1OCIIEI0BATENIbHOCTIMU
29. Cucrembl JTUHEWHBIX anreOpanvyeckux ypaBHEHMH C KBaJpaTHOW Mmarpuiel. Pemenue B
MaTpuyHoi hopme, nmpasusio Kpamepa

30. CxanspHOe NpOU3BEJCHUE BEKTOPOB U €r0 CBOMCTBA

31. CrannmapTHBIi 0a3uC U pas3ioKeHUE MPOU3BOJIILHOTO BEKTOpA M0 O6a3ucy

32. Cxopsmuecs nociaeaoBarenbHoCT. [Ipeaen uncaoBoil nocaen0BaTebHOCTH

33. Yroa Mexnay BEKTOpaMHu; OPTOrOHAIBHOCTh BEKTOPOB

34. Yucno Ditnepa. Anredpandeckoe J0Ka3aTeIbCTBO

35. Ywucnosas mnocnenoBaTenbHOCTh. OrmpeneneHue; CcHocoObl 3anaHus apupMeTHUYecKHe
neiictBus OrpaHUYEHHBIE U HEOTPAHUYEHHBIE YHCIIOBBIE ITOCIIEI0BATEIBHOCTH

TUITOBBIE 3AJIAHHWS J1J151 IPOBEPKM YMEHUI:

2-i1 Bompoc Ounera (30 GamnoB), BuA Bompoca: 3amaHue Ha ymenue. Kpurepmit: Kaxmoe
MIPaBUJILHO BBITIOJTHEHHOE 3aJaHUE OIICHUBAETCS B 15 Gaios.

Komnerennusi: OIIK-1 Cnoco0eH NpUMEHSITh eCTeCTBEHHOHAYYHbIe H 00lIeHMHKeHepHbIe
3HAHHUS, METOAbl MATEMATHYECKOr0 AHAJIM3Aa M MOJCJHPOBAHMSA, TEOPETHYECKOro H
IKCNEPUMEHTAJBLHOI0 UCCIeI0BAHUSA B NPO(ecCHOHATBHOM 1esITeIbHOCTH



YMenue: YMeTh NPUMEHSTh E€CTECTBCHHOHAYYHBIE U OOIICHH)KEHEPHBIC 3HAHUS, METOIbI
MaTEeMaTUYeCKOr0 aHajii3a W MOJCIHUPOBAHUSA, TEOPETUYECKOTO W IKCIEPUMEHTAIBLHOTO
UCCJICIOBAHMSI B MPOPECCHOHATBHOMN JIEITeITbHOCTH

3amaya Ne 1. 3ayianue Ha BBITTOTHEHUE (PUHAHCOBBIX PACUCTOB

3amaga Ne 2. 3ajgaHue Ha COCTABJIIEHHE MAaTEMaTH4YECKOW MOJENIM M pELIEHUE 3aladu C
SKOHOMUYECKHM COJICPIKAaHHEM

TUITIOBBIE 3ATAHIA UL ITIPOBEPKN HABBIKOB:

3-it Bompoc Omiera (30 GamwioB), Bua Bompoca: 3agaHue Ha HaBbIkU. Kputepwii: IlepBoie aBa
MPAaBUJILHO BBIMOJHCHHBIX 3a/laHUsl OICHUBAIOTCS 1O S5 OamtoB kaxaoe, llocnennue asa
3amanus- 1o 10 0asuios..

Komnerennusi: OIIK-1 Cnoco0eH npuMeHSITh eCTeCTBEHHOHAYYHbIe U 00IIEMHKEHEPHbIE
3HAHUSI, METOIbl MATEeMATHYECKOr0 AHAJIN3a M MOJAeJHPOBAHHUSN, TEOPETHYECKOI0 H
IKCNEPUMEHTAJIBHOI0 MCCIeI0BAHUA B PO ecCHOHAIBLHOM AeTeIbHOCTH

HaBbik: Brnaners HaBbIKaMH MPUMEHEHHUS €CTECTBEHHOHAYYHBIX U OOIICMH)KEHEPHBIX 3HAHUH,
METO/JIOB ~ MAaTeMaTHMYeCKOro  aHajivM3a ©W  MOJCIHUPOBAHUSA,  TEOPETUYECKOTO U
9KCIIEPUMEHTAIILHOTO UCCIeI0BAaHUS B IPOGECCHOHATBHON AeSITENEHOCTU

3ananue Ne 1. 3ajaHue Ha BBIIIOJIHEHUE OllEpalluii HaJ MaTpULIAMU

3aganue Ne 2. 3ajanue Ha BHIYMCIICHUE ONpEIeUTENIeH

3amanue Ne 3. 3aaHue Ha BBIUMCIECHUE TIPE/Iesia MOCIeI0BATEIbHOCTH

3amanue Ne 4. 3amanue Ha HMCCIEAOBAHHWE M PEIICHUE CHUCTEMBbl JIMHEHHBIX anreOpanuyecKux
ypaBHEHU I

OBPA3EIL] BUJIETA

MUHKCTEPCTBO HAYKH M BHICLIETO 00pa30BaHusl Hanpagnenue - 09.03.03 IIpuknaanas
Poccwuiickoii deneparyn I/IH(l)OpMaTI/IKa
DeiepanbHOE TOCYIAPCTBEHHOE BIOKETHOE Tpoduss - MHGOPMaHOHHbIE CHCTEMBI 1
oOpa3oBaTeNnpHOE YIPEXKICHUE
BBICIIETO 0OPa30BaHus TEXHOJIOTHH B YIIPABJICHUH

«BAMKAJIbCKUI TOCYJAPCTBEHHBIN Kadenpa maremMaTHuecKux METOI0B U
YHUBEPCHUTET» M(POBBIX TEXHOIOTUI

(PI'BOY BO «bI'Y») Jucuunnuza - Marematnka

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tect (40 GamoB).

2. 3ajjaHue Ha COCTaBJIEHHE MAaTEMaTHYECKOM MOJIENIU U PelLlIeHUE 3aJJauH C
PKOHOMHUYECKHUM cojiepkanueM (30 6asnioB).

3. 3aymanue Ha BeruncieHue onpenenuteneit (30 6amios).

CocraBurenb H.B. Aatununa

3aBeyronuit kageapou C.C. OBaHecsiH

PaGounM y4yeOHBIM IUIAHOM NPEAyCMOTPEH JK3aMeH B cemectpe 12.

BOITPOCHI J151 ITIPOBEPKU 3HAHUI:



1-i1 Bompoc Ounera (40 GamioB), Bua Bompoca: Tect/mpoBepka 3Hanuii. Kpurepwmii: Kaxnoe
NPaBIJIBLHO BBIIOJHEHHOE 33/1aHHE OLIEHUBAeTCs B 4 Oaa.

Komnerennusi: OIIK-1 Cnioco0eH NpuUMeHSITh eCTeCTBEHHOHAYYHbIe H 00lIeMHKeHepHbIe
3HAHMSA, METOAbl MATEMATHYECKOr0 AHAJIN3A H MOJCJIHPOBAHMA, TEOPETHYECKOro M
IKCHEPUMEHTATBHOI0 MCCJIeOBAHUS B PO eCCHOHATbHOM JeATeTbHOCTH

3HaHue: 3HaTh, KaKk NPUMEHSATh €CTECTBEHHOHAy4YHble M OOILIEMH)KEHEPHbIC 3HAHMS, METO]IbI
MaTeMaTHYECKOTO0 aHajh3a W MOJCIMPOBAHUS, TEOPETUUYECKOTO U IKCIEPUMEHTAIHLHOTO
UCCIIeIOBaHUs B IPOPECCHOHATIBHOM 1€ TEIbHOCTH

1. Apudpmernueckue onepanuu HaJl HeIPEPhIBHBIMH (D YHKIHSIMU

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

3. beckoHe4HbIe 0IHOCTOPOHHHUE MPEIENbI

4. I'paduk ¢pynkuuu u ypaBHeHue rpaduka GyHkiun. CriocoOs! 3a1anust GyHKIHIA

5. luddepenupoBanye napaMeTpHUUECKH 3a/1aHHbIX U HESIBHO 33JJaHHBIX (YHKLUH

6. Ucnonp3oBanne muddepeHnnana (GyHKIUA IO MPUOIMIKECHHOTO BBIYUCICHUS 3HAYCHHS
byHKIIUN

7. Kmaccuduxarmst GyHKIHiA

8. MeTo/1 3aMeHbI IEpEMEHHOM B HEONPEIEICHHOM HHTErpaje

9. Meton 3aMeHBl TMEPEeMEHHOW M METOA HWHTETPUPOBAHMS IO YacTsIM B ONPEACIICHHOM
uHTerpaie. CBA3b HEONPEIEIEHHOIO U OIPEEICHHOIO MHTErpaloB

10. MeToa UHTETPUPOBAHUS TI0 YACTSIM B HEOIIPEICIIEHHOM HHTErpaJie

11. Meron norapudmuyeckoro quddepeHupoBanus 11 MoKa3aTeIbHO-CTeNeHHON (QYHKIIMU U
CTETIeHHO! (D)YHKIIMH C MTPOU3BOJIEHBIM BEIIECTBEHHBIM ITOKA3aTEIIEM

12. Metoa mapajuieNbHbIX CEYEHUN /IS TOCTPOEHUS NMOBEPXHOCTEH BTOpOro mopsiaka JluHum
YPOBHSI U IOBEPXHOCTH YPOBHS

13. Heobxonumoe M JOCTaTOYHOE YCIOBUE JIOKAJIbHOIO OHKCTpeMyMa |-ro mopsjka Ha
UHTEpBAJIC. JIOCTATOYHBIE YCIOBHSI 2-T0 Topsijaka. [IpaBuiio moucka riio0aibHOTO SKCTpeMyMa
Ha OTpe3Ke

14. Heobxoaumoe U JOCTaTOYHOE yCIOBHE MOHOTOHHOCTH M CTPOrOM MOHOTOHHOCTH (DYHKIIUU
Ha MUHTEpBaje

15. Heobxoaumoe M [OCTaTOYHOE YCJIOBUSA O€3yCIOBHOIO SKCTpeMyMa (QYHKIUHU JBYX
HEepEeMEHHBIX

16. Heo6xoaumoe ycinoBue uHTerpupyemoctu. Kpurepuiit ”HTErpupyeMocTi

17. HeoGxoauMble U 10CTaTOYHBIE YCIOBUS BBITYKJIOCTH M BOTHYTOCTH ()YHKIIMM Ha UHTEpBaie
18. HenocpeacTBeHHOE MHTETPUPOBAaHUE

19. HenpepbIBHOCTh Ha OTpE3KE M UHTEpBae

20. HenpepbIBHOCTH CYMEPIIO3ULIMN HEMPEPBIBHBIX (HYHKIUI

21. HenpepbIBHOCTb (DYHKIIMHU: OTPENEICHUSI Ha S3bIKE AICUJIOH-AEIbTA, B TEPMUHAX Ipeena
(GYHKIINU ¥ Ha S3BIKE MTOCIIEIOBATEIPHOCTEN; X AIKBUBAIICHTHOCTb

22. HenpepbIBHOCTB 3JIEMEHTAPHBIX (YHKINH

23. OIHOCTOPOHHUE TPEENbI U UX CBS3b € IPeaesoM GYHKIIUN B TOUKE

24. OmnpeneneHue BBITYKIONW U BOTHYTOH (YHKIIMIT Ha MHTEpBase

25. Onpenenenue auddepeninana BHICIINUX TOPSAKOB PYHKIIMA MHOTUX NTEPEMEHHBIX

26. Onpenenenue quddepennuana GyHKINUN B TOUKE, €T0 T€OMETPUIESCKHI CMBICIT

27.  Omnpenenenne  auddepeHnupyemMord  QyHKIIMM B TOYKE.  CBS3b  MEXIY
T GepeHIIMPYEMOCTHIO U HEMTPEPHIBHOCTHIO (DYHKIIMU B TOUKE

28. OnpeaeneHne HEOMPEAEIEHHOI0 HHTErpaia, €ro CBOMCTBA

29. Omnpenenenue HecoOcTBeHHBbIX uHTerpanoB | m Il poma. CxomumocTh HECOOCTBEHHBIX
UHTErpajoB

30. Onpenenenue nepBooOpa3HoO PYHKIIUK U €€ CBOMCTBA



31. OmpeneneHuie MPOU3BOIHOW (DYHKIIUU B TOUYKE, €€ T€OMETPUYECKUI CMBICI. YpaBHEHHE
KacatelbHOU K rpaduKy QyHKIIHH

32. Ompenenenue Touku nepernba. HeoOxoaumble M 10OCTaTOYHBIE YCIOBHS CYIIECTBOBAHUS
TOYKH TIepernda

33. OnpeneneHue YacTHOTO U MOJHOTO Au(depeHnrnanoB GyHKINNA MHOTHX TIEPEMEHHBIX

34. OnpeneneHre YaCTHOM MPOU3BOTHOM MEPBOTO MOPsAKA (PYHKIIMH MHOTHUX TIEPEMEHHBIX

35. OmpeneneHue YacTHBIX MPOM3BOAHBIX BBICIIMX MOPSAKOB. Teopema O paBEHCTBE
CMEIIaHHbIX YaCTHBIX IPOU3BOIHBIX BTOPOIO MOPSAIKa

36. OnpeneneHue YMCIOBON (PYHKIIMH N MEpeMEHHBIX. DKOHOMUYECKast HHTEPIPETaIHs

37. Onpenenenus MPOU3BOJAHON MO HAIPABJICHUIO U IpaJueHTa (QYHKIIMM MHOTUX IEPEMEHHBIX.
Teopema 006 ux cBsi3u

38. OnpenesnieHHbIN HHTErpall Kak Mpeaesl HHTErpalbHOM CYyMMBI, €r0 CBOMCTBA

39. OcHOBHBIE METO/Ibl HHTETPUPOBAHMS

40. OcHOBHBIE METO/Ibl UHTETPUPOBAHUS B OIPEACICHHOM UHTErpajie U UX CyTh

41. OcHOBHbIE CBOWMCTBAa HENPEPBHIBHBIX (PYHKIMH: YCTOMYMBOCTh 3HAKA; MPOXOXKJIECHUE UYepe3
HYJb; IPOMEXYTOUHBIE 3HaYCHUs (HENPEPBIBHOCTh 00pa3a); OrpaHUUYEHHOCTh U CYIIECTBOBAHUE
MakcUMyMa 1 MUHUMYyMa Ha oTpe3ke (Teopembl Beliepiirpacca).

42. Tlonstue auddepeHnnanoB BHICIINX TOPSIKOB

43. TlonsiTe MaKCUMyMa, MUHUMYMa 1 TOYHBIX BEPXHEH 1 HIDKHEH rpaHei (QyHKIun

44. TlonsTHE NPOU3BOIHBIX BBICIIUX HOPS/IKOB

45. TonsiTust HesiBHOU (DYHKUIMU U (DYHKIMH, 33JaHHON TapaMEeTPHUIECKU

46. [lonsTus caoKHOM U 00paTHON QYHKITHI

47. IlpaBuna nudhepeHuupoBaHHs CyMMBI, Pa3HOCTH, IPOU3BEICHUS M YaCTHOTO (DYHKIIUN

48. IIpenen apudmerndeckux oneparuii Haa GyHKIUAMU ¢ 00LIel 001aCThIO ONpeIeIeHus

49. Tlpenen ¢byHKIMH B TOYKE: ONpENETICHUE Tpejesia Ha sI3bIKE MOCIEA0BATeIbHOCTEH U Ha
A3bIKE SMCUIIOH-JEJIbTA, UX SKBUBAJICHTHOCTD; IIOHATHE Mpe/esia Ha 6ECKOHEUHOCTH

50. IlpenenpHbIii epexos B HepaBeHCTBaxX. [lepBbIil 1 BTOpOI 3aMedaTeabHbIe MTPeIeibl

51. IIpu3Haku CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB

52. CBoiIcTBO MHBApHAHTHOCTH (POpPMBI IEPBOTO AUPPepeHnana

53. Ta0Gau1a OCHOBHBIX HHTETPAJTIOB

54. Teopema o cpeaHeM.

55. Teopema o CyIIeCTBOBaHMM U HEMIPEPBIBHOCTU OOPAaTHON (PYHKIIUU

56. Teopema ®epma, Poss, Jlarpanka, Komu n ux reoMmerpuueckast HHTEpIpeTaus

57. Teopemsl 0 quddepeHIupoBaHUN 00PAaTHOM, CI0KHON QYHKIHUIA.

58. Touku pa3peiBa PyHKIMU U UX KJIaCCUPUKALIUSA

59. ®opmyna Herotona-JleitoHuma

60. @opmynbl  NPOU3BOJHONM  TIOCTOSIHHOM,  CTETIEHHOW, TPUTOHOMETPUUYECKHX U
JorapupMUUEcKuX (QyHKIHHA

61. ®opmMyIbl MPOU3BOAHBIX TOKA3aTEILHON U OOPATHBIX TPUTOHOMETPUUECKUX (PYHKIIMMA

62. YucnoBsle (CKaJIsipHbIE) QYHKIIMH OJHOM MepeMeHHON Kak 0TOOpakeHHUs OAMHOXKeCTBa R B
R O6nacte onpeneneHus 1 MHOXKeCTBA 3HAUEHUH; TPUMEPBI U3 SKOHOMUYECKOU TeOpun

TUITOBBIE 3AJIAHWS J1J151 IIPOBEPKM YMEHUU:

2-i1 Bompoc Owmiera (30 OamwioB), BUA Bompoca: 3amaHue Ha ymeHue. Kpurepwmii: Kaxmoe
MPABUIILHO BBITIOJIHEHHOE 33/JaHUE OllEHUBaeTcs B 15 6aios.

Komnerennusi: OIIK-1 Cnoco6eH npuMeHSITh €CTeCTBEHHOHAYYHbIEe U 00IIEMHKEHEPHbIE
3HAHUA, METOAbI MATEMATHYECKOI0 AHAJIM3Aa M MOJACJUPOBAHHMS, TEOPETHYECKOIr0 U
IKCIEPUMEHTAJIBHOI0 UCCJICA0BAHUSA B IPO(ecCHOHAIBHO 1eATeJbHOCTH

YMenue: YMeThb NPUMEHSITh €CTECTBEHHOHAYYHBIE W OOIICHMH)KEHEPHBIE 3HAHUS, METObI
MaTE€MaTU4eCcKOro aHaju3a M MOJEIMPOBAHUSA, TEOPETUYECKOIO0 U HKCIIEPUMEHTAIBHOIO
UCCJIEIOBaHMSI B MPOPECCUOHANBHOMN AEITeIbHOCTH



3amaua Ne 1. 3aganue Ha BBIYMCIICHHUE TUIOIMIAH IJIOCKOH (DUTYpHI
3amaua Ne 2. 3a1anre Ha MPUIIOKEHNUE JTUHUN YPOBHS (PYHKITUU JBYX MTEPEMEHHBIX B dKOHOMHKE

TUITIOBBIE 3ATAHMA JUTA ITPOBEPKN HABBIKOB:

3-i1 Bompoc Owmiera (30 GamtoB), BuUA Bompoca: 3agaHue Ha HaBbiku. Kpurepuii: Kaxmoe
NPaBUIBHO BBIIOJHEHHOE 3a7jaHne oleHnBaercs B 10 6amios.

Komnerennus: OIIK-1 Cnoco0eH NpuUMeHSITh €CTECTBEHHOHAYYHbIE H O0IIEHHKEeHEePHbIE
3HAHUSI, METOJIbl MATEMATHYECKOr0 AHAJIN3a M MOJAEJTHPOBAHHUSN, TEOPETHYECKOTr0 H
IKCIEPUMEHTAIBLHOI0 MCC/IeI0BaHUS B IPO(ecCHOHAIBLHOI 1esITeJIbHOCTH

HaBrik: Bnajers HaBbIKAMHU NMPUMEHEHHSI €CTECTBEHHOHAYYHBIX U OOIICHHKCHEPHBIX 3HAHUMA,
METOJIOB ~ MaTeMaTHYeCKOro  aHajdu3a WM MOJCIHUPOBAHMS,  TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS B IPOPECCHOHATBHON ACSITETLHOCTH

3aganue Ne 1. 3aanue Ha BHIYMCIICHHUE ONPENICICHHOTO HHTerpaia

3ananue Ne 2. 3ajiaHue Ha UcciaeloBaHue (QYHKIIMHM OJHON EPEMEHHON Ha HENPEPbIBHOCTD
3anmanue Ne 3. 3ajanue Ha HaXOXKJeHHE 0€3YCIIOBHOTO SKCTpeMyMa (QYHKIUU ABYX MEPEMEHHBIX

OBPA3EIL] BUJIETA

MuHucTepeTBO Hayky 1 Beicmero obpasosarns  HarnpasieHue - 09.03.03 Ipuknaanas
Poccuiickoit ®enepanuun HH(bOpMaTI/IKa

denepanbHOE TOCYIapCTBEHHOE OIOHKETHOE HpO(bI/IJ'IB _ HH(bOpMaLII/IOHHBIe CHCTEMEI 1
00pazoBaTenbHOE yIPSKICHHUE

BBICHICTO O6pa3OBaHI/IH TCXHOJIOTHHA B praBHeHI/H/I
«BAVMKAJIBCKHI T'OCYJAPCTBEHHBIN Kadenpa maremarnueckux METOIOB U
YHUBEPCUTET» U (QPOBBIX TEXHOJIOTUI
(®I'bOY BO «bI'Y») JucnumniauHa - MaremaTnka

9K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tect (40 Gamnon).

2. 3ajanre Ha IPUIIOKEHUE JTMHUN YPOBHS (QYHKIIMH JIBYX MEPEMEHHBIX B YKOHOMHKE
(30 6amioB).

3. 3aganue Ha ucciegoBaHue (QYHKIIMU OJTHON NMEPEMEHHON Ha HeNpephIBHOCTH (30
OaIoB).

CocraBurenb H.B. Aatununa

3aBemyronuit kKadeapoi C.C. OBanecs

7. IlepeyeHb OCHOBHOI M 1ONIOJHUTEJIBLHOM y4eOHOM JUTEPATyPbl, HEO0X0AMMOM s
OCBOCHMS IMCHUIIMHBI (MOXYJIs1)

a) OCHOBHasl JIMTeparypa:

1. Cunopenko I'. B. Jluneitnas anreGpa v TMHEWHbIE 5KOHOMUYECKHE Moienu. yuel. mocodue/ I'.
B. Cunopenko.- Upkyrck: U3n-so BI'YOII, 2009.-180 c.

2. Jlpixta B. A. Jluneitnas anreOpa u SKOHOMHYECKHE MojenH. y4ueb. mocooue/ B. A. [IpixTa.-
Wpxkyrek: U3a-so UTOA, 1997.-232 c.

3. lllunaver B. C. MaremaTudeckuii ananus. y4ed. mocodbue mist By3os/ B. C. Illunayes.- M.:
Bricmr. mk., 2001.-176 c.



4. Huxkudopoa M. A., Hlepcrsukuna H. I[I. Marematuueckuil aHamm3. Kypc JEKIHA.
Onektponnblii pecype/ M. A. Hukudoponra, H. I1. Illepcrsaukuna.- Upkyrck: U3a-so BI'YOII,
2015.-97 c.

5. AxmetraaueBa B.P. Maremartnka. JIuneiinas anreopa [DnekTpoHHBIM pecypc] : ydeOHOe
nocoboue / B.P. Axmerrammmena, JI.P. Tangyraunosa, M.U. TangayrauHoB. — DIEKTPOH.
TEKCTOBEIC AaHHEIC. — M. : POCCHICKNI TOCYIapCTBEHHBIAM YHUBEPCUTET npaBocyaus, 2017, —
60 c. — 978-5-93916-552-5. — Pexkum gocryma: http:// www.iprbookshop.ru/65863.html

6. bamabaesa H.II. MatemaTtnueckuii aHanu3. OYHKIUYE MHOTMX IEPEMEHHBIX [DIEKTPOHHBIN
pecypc] : yuebnoe nocodue / H.IT. bamabaesa, E.A. DHOOM. — DJIEKTPOH. TEKCTOBBIC JaHHBIEC.
— Camapa: I1oBOIKCKHM ITOCYIapCTBEHHBIA YHUBEPCUTET TEIEKOMMYHHUKAIMA U HHPOPMATUKH,
2015. — 119 ¢. — 2227-8397. — Pexum gocryna: http:// www.iprbookshop.ru/71852.html

7. Marasunnukos JI.J. Beiciiag matematuka. JuddepeHnnanbHoe MCUUCciIeHne [DaeKTpOHHbBIN

pecypc] : yuebHoe mocobue / JLLU. Marasunaukos, A.JI. MarasuHHUKOB. — DJIEKTPOH.
TEKCTOBBIE aHHble. — ToMck: TOMCKHI rOCyAapCTBEHHBIN YHUBEPCUTET CUCTEM VIIPABJICHUS U
paauodaekTpoHukn, 2017. — 188 c¢. — 978-5-4332-0114-9. — Pexum J1ocryoa:

http://www.iprbookshop.ru/72078.html

0) 10MOJIHUTEJILHAS JIUTEpaTypa:

1. Kpemep H. I1I., ®puaman M. H. Jluneiinas anreOpa. pek. M-Bom o6pa3oBanusi PO. yuebHuk
u npaktukym/ H. III. Kpemep, M. H. ®punman.- M.: FOpaiir, 2014.-307 c.

2. Unvun B. A. Bnagumup AnexcannpoBud, CamoBanunii B. A. Buktop AntoHoBu4, CeH10B
bn. X. bnarosect XpuctoB Maremaruueckuii ananus. pek. YMO no kjac. yHHB. 00pa30BaHUIO.
yueOHuK ans OakanaBpos. [B 2 u.] Y. 2. 4-e u3n./ B. A. Unbun, B. A. Cagopunuuii, bin. X.
Cennos.- M.: FOpaiit, 2013.-660 c.

3. Manyrun B. A. Marematuueckuii aHaiau3 AJii YKOHOMHUYECKOro OakanaBpHara. JOMYIIEHO
YMO no knaccuyeckoMy YHUB. 00pa3oBaHMIO. yueOHUK M npakTtukym/ B. A. Manyrun.- M.:
IOpaiit, 2013.-556 c.

4. Jlertapesa O.M. Bricmiass Matemartuka. Marepuaibl JUlsl  MOATOTOBKHM 0OaKajaBpOB U
cnenuanicToB. Yacte I [OnexTpoHHBIN pecypce] : yueOHOoe mocodme / O.M. Jlertapesa, P.H.
Xysuaxmerona, A.P. Xy3uaxmMeToBa. — DJIeKTpoH. TeKcToBLIe aanuble. — Kazann: Kasanckuii
HAIMOHAJILHBINA MCCIIEN0BATENILCKIUN TEXHOJOrHMYEeCKU yHuBepeuTeT, 2016. — 104 ¢. — 978-5-
7882-1912-7. — Pexum gocryma: http://www.iprbookshop.ru/61962.htm

5. 3amaun ¥ yOpakHEHHS 10 MAaTEMAaTHUYECKOMY aHanu3y U anddepeHIuaabHbIM YPaBHEHUIM
[DaeKkTpoHHBIA pecypc] : yaebHoe mocodue / B.B. BaacoB [u ap.]. — DJIEKTPOH. TEKCTOBEIC
manuele. — MockBa, Capartos: HMurepHer-YHuBepcuter MubopManoHHbIX TeXHOIOTHH
(MHTYUT), By3osckoe oOpasoBanue, 2017. — 376 c. — 978-5-4487-0077-4. — Pexum
nocryna: http://www.iprbookshop.ru/67393.html

8. Ilepeuenb pecypcoB HHPOPMANMOHHO-TEICKOMMYHUKAUMOHHOU ceTH «HMHTepHeT»,
HEe00XOIMMBIX VISl OCBOCHHUS AUCUMILIMHBI (MOAYJIsA), BKJIOYasA NPodecCHOHATbHBIC 0a3bl
JAAHHBIX M1 HTHPOPMALMOHHO-CIPABOYHbIE CHCTEMBI

JUisi OCBOGHMS JUCHMIIMHBI OO0YYarolmeMycsi HEOOXOAWMBI CJIEIYIOIIUE PEecypChl
MH(}OPMallMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «IHTepHET»:
— Caiit baiikanbckoro rocy1apcTBEHHOrO YHHUBEpCUTETa, ajpec noctymna: http://bgu.ru/, noctyn
KPYTJIOCYTOYHBIN HEOrpaHWYeHHBIN U3 10001 Touku MHTepHET
— KuGepJlenunka, anpec pgocrtyna: http:/cyberleninka.ru. moctynm  KpyriiocyTOYHBIH,
HEOTpaHWYEHHBIN IS BCEX TOJIh30BaTeNeH, OECIIaTHOE YTCHHE W CKaYMBaHHE BCEX HAYYHBIX
nyonukanuii, B ToM uucie naker «lOpuaumdeckue Hayku», KOJUIGKUUS U3 7 KypHAJIOB IO
NIPaBOBEICHUIO
— DnexkTpoHHO-OnOMMOTeuHas cuctema IPRbooks, agpec moctyma: http://www.iprbookshop.ru.
JIOCTYI HEOTPAHUYEHHBIN
— ONEeKTPOHHBIN CJI0Bapb English-English Dictionary, azapec JocTyna:
http://www.dictionary.com/. 1oCTyn HEOTpaHUYCHHBIN
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9. Metoauyeckue yKazaHUs 1JIs1 00y4ar0IUXCs 110 OCBOCHUIO TMCIUILIHHBI (MOAYJIsST)

N3yuaTh QUCLUIUIMHY PEKOMEHIYETCS B COOTBETCTBUM C TOW IOCIIE€AOBATEIbHOCTHIO,
KOTOpas o0Oo3HaueHa B €€ coAepXaHWW. J{JIs YCHIemHOro OCBOCHHMS Kypca OOydarommecs
JIOJDKHBI MMETh I€pBOHAYalbHbIE 3HAHUSA B OOJACTH 3JIEMEHTAapHOM MaTeMaTUKU (ILKOJIbHBINA
KypC).

Ha nexuusax mpenojaBarenb 03ByYMBAET TEMY, 3HAKOMHT C MEPEYHEM JIMTEPATYphI 110
TeMe, OOOCHOBBIBAET MECTO W pPOJb 3TOW TEMbl B JaHHOW JIHMCLUUIUIMHE, PACKPHIBACT €e
IpaKkTUYecKoe 3HaueHue. B Xxozxe jnekuui CTyAeHTYy HEOoOXOAMMO BECTH KOHCHEKT, (hUKcHUpys
OCHOBHBIE MOHATHS U MPOOJIEMHBIE BOIIPOCHI.

[IpakTHyeckue (CEeMMHApCKHE) 3aHATHS 0 CBOEMY COJAEP)KAHHUIO CBSI3aHbl C TEMAaTUKOMN
JCKIIMOHHBIX 3aHATHIA. HaunHaTh MOATOTOBKY K 3aHATHIO 1eNIecO00pa3HO ¢ KOHCIIEKTA JICKIUA.
3ajaHMe Ha IPaKTUYECKOoe (CEeMHHApCKOE) 3aHATHE cooOlaercs oO0ydarolmmcs 10 €ro
nposeneHus. Ha cemuHape npernopaBarenb OpraHu3yeT OOCYXAEHHME ITOW TEMbl, BBICTyHAas B
Ka4yecTBE OpraHu3aTopa, KOHCYJIbTaHTAa M JKCHEpTa Yy4eOHO-IIO3HABATEIBHOM JesTeIbHOCTU
00ydJaromerocs.

W3yuenune qUCUUIUIMHBI (MOAYIIS) BKIOYAET CaMOCTOSTEIbHYIO paboTy 00yyaromerocs.

OCHOBHBIMU BUJAMH CaMOCTOSITEIbHOM PabOThI CTY/IEHTOB C Y4aCTHEM IpernoaaBaTesiei
SBIISTFOTCSL:

* TEKYIIHE KOHCYJIbTAllUU;

* KOJUIOKBUYM Kak (popMa KOHTPOJIE OCBOCHHUSI TEOPETUUECKOTO COIEPIKAHUS TUCIIUITIIMH:
(B yachl KOHCYJIbTALU, IPETYCMOTPEHHBIEC YUEOHBIM IJIAHOM);

* [IpUeM U pa300p JOMAIIHUX 3aJaHUH (B yachl IPAKTHUECKUX 3aHATHI);

* IPUEM U 3alllUTa JJAOOPATOPHBIX paboT (BO BpeMs POBEACHUSI 3aHATHI);

* BBIIIOJIHEHUE KYpPCOBBIX pabOoT B paMKax AMCLUIUINH (PYKOBOJCTBO, KOHCYJITUPOBAHHE
U 3al1Ta KypCOBBbIX pabOT B 4ackl, IPEIyCMOTPEHHbIE YIEOHBIM IIJIAHOM) U JIp.

OCHOBHBIMHU BH/IaMU CAMOCTOSITEIIbHON PaOOThI CTYACHTOB 0€3 yyacTus IpernoiaBaTeneit
ABIISIOTCS:

* (hopMupoOBaHKE U YCBOCHUE COAECP)KaHUS KOHCIIEKTA JICKIMI1 Ha 6a3e peKOMEH/1I0BaHHOM
JIEKTOPOM Y4YeOHOH JuTepaTypbl, BKIOYas HHGOpPMalMOHHbIE OOpa30BaTEIbHBIE PECYPCHI
(371eKTpOHHBIE YUYEOHUKH, SJEKTPOHHbIE OMOIMOTEKH U JP.);

* CaMOCTOSITEIbHOE HM3yY€HUE OTIENbHBIX TEM WJIM BOMNPOCOB IO Yy4YeOHUKAM MIIU
yueOHBIM MTOCOOUSIM;

* HamcaHue pedeparos, JOKIAI0B;

* [IOJITOTOBKA K CEMUHApaM U JIabOpaTOpHBIM paboTam;

* BBHINIOJHEHHE JOMAIIHUX 3aJaHUIl B BUJE pEIICHUs OTIENbHBIX 3a/lad, IPOBEICHUS
TUIOBBIX PAcyeTOB, PAaCUYETHO-KOMIBIOTEPHBIX U WHAMBHUIYaIbHBIX pPabOT IO OTIENbHBIM
paszzenam coJiep>KaHusl AUCLUILINH U Jp.

10. ITepeyeHs MHPOPMALMOHHBIX TEXHOJIOIMH, HCI0JIb3yEeMbIX IIPH OCYLECTBJICHUHU
00pa3oBaTeIbLHOIO NMpoIecca Mo JMCHUILINHE (MOYJ110), BK/IK0Yasi lepevYeHb
NMPOrpaMMHOI0 odecreYeHust

B yuebHOM mporiecce UCIONb3yeTCs CIeayolee MPorpaMMHOe 0OecieueHue:
— MS Office,

11. Onucanne MaTepuaAJIbHO-TEXHNYECKOM 0a3bl, HE00X0AMMOM VIl OCYLLIeCTBJICHUSA
00pa30BaTeJbLHOI0 NMPoLecca Mo IMCHUIINHE (MOYJII0):
B ydeGHOM mpoliecce UConb3yeTcs ciaeayromiee 000pyI0BaHHE:



— IomereHust 17151 CAaMOCTOATEIHHOU PabOThI, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOH C
BO3MOKHOCTBIO MOKITIOUEHUS K ceTH "MHTepHeT" n 00ecTieueHreM I0CTyTa B JICKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTEIBLHYIO CPENY BY3a,

— YueOHble ayTUTOPUU AJIsl IPOBEACHHUS: 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATUH CEMUHAPCKOT0
TUIIA, MPAKTUYECKUX 3aHITHA, BBITIOJHCHHS KYPCOBBIX PabOT, IPYNIIOBBIX M HHIUBUIYATBHBIX
KOHCYJIBTALINI, TEKYILIEr0 KOHTPOJIS U IPOMEXKYTOYHOM aTTeCTAllK, YKOMILJIEKTOBAHHBIE
CHEIHAIM3UPOBAHHON MEOETBIO U TEXHUYECKUMU CPEACTBAME O0YUICHHSI,

— MynpTUMEeAMHHBIN KJ1acc,

— KoMnbrorepHsiii Kiace,

— Habops!l 1eMOHCTpalimoHHOT0 000pyI0BaHuUs U Y4eOHO-HArJISAHBIX TOCOOUI



