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I. OPTAHM3AIIMOHHO-METOJIUYECKUM PA3IEJ

HCJII) H 3a1a491 OCBOCHUA JUCIHUITINHDBI

enbto yueOHOU MUCHMIUIMHBI «/IuHeunas aneeopa» SIBASETCS - O03HAKOMJICHHE
CTyleHTa ¢ (yHAAaMEHTAJIbHBIMU OCHOBaAM aJre0OpaudecKuXx ¢ T'€OMETPUYECKUX
MOHATHUM, WX B3aUMOCBA3M W PA3BUTHS; PA3BUTHE HAYAIBHBIX HABBIKOB AaHAJIM3a
SKOHOMHMYECKHX IPOLECCOB HAa OCHOBE MaTEMaTHYECKOTO MOJEJIHUPOBAHHS C
UCIIOJIb30BaHUEM OCHOBHBIX METOOB, CPEJICTB MOIYUYEHUS, IPEJICTABICHUS, XPAHEHUS U
00pabOTKN CTaTUCTUYECKUX NTAHHBIX; (DOPMHUPOBAHME y CTyJAEHTa TpeOyemMoro Habopa
KOMIIETEHIIUW, COOTBETCTBYIOIIMX €ro CHEeIUaIu3alid M O0EClEeUUBAIOIIUX €ro
KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/A.

3anaun yueOHOUM NUCUUIIUHBI «/luneunasn ancedopay:

- OOy4HUTh OCHOBHBIM MOHSATHIM U HHCTPYMEHTaM airedpandyeckoro aHajinsa.

- Hayuutp  CTyOEHTOB  NPUMEHSATh  COBPEMEHHBIH  MaTeMaTH4YeCKUI
WHCTPYMEHTApUN U METOJbl MATEMATUYECKOTO aHajIu3a JJsl PEHICHUS] SKOHOMUYECKUX
3a/1ay, UCMOJb3ysl OCHOBHBIE METO/IbI, CPEACTBA MOJYyUYEHHUS, IPEACTABICHUS, XPAHCHHUSI
1 00pabOTKHM CTaTUCTUUECKHUX JAAHHBIX.

- HayuuTp CTyAeHTOB METOJUKE IIOCTPOEHUS, aHadu3a U I[PUMEHEHUS
MaTEMaTUYECKUX MOJEJIEH Il OUEHKM COCTOSHHS M IPOrHo3a  pPa3BUTHS
HYKOHOMHYECKHUX MPOLIECCOB U SIBICHUIA.

- HayuuTp pemate THIIOBBIE MaTEMaTUYECKHE 3a/ayd, HUCIOJb3yEeMbIE IIPU
IPUHATUH YIIPABIEHYECKUX PELICHUN.

- Hayuutes crygeHtoB deTrko ¢GoOpMyIMpoBaTh 3amady M HaXOIUTh
COOTBETCTBYIOIIMIA aJTOPUTM U METO/]] €€ pPEICHUS.

- Co3maTh TEOPETHMYECKHME OCHOBBI JJIsl YCHEUIHOTO W3Y4YEHUS IUCLUILIUH,
TpeOyIOIIKX 3HaHU MATEMAaTHYECKOT0 aHAJIN3a.

MecTo AU CIMIIMHBI B CTPYKType 06pa3oBaTe/IbHOU IPOrpaMMbl
Jucnumuna «/luneiinas aneebpa», OTHOCUTCS K 00s3aTeIbHON YacTH y4eOHOT O IJIaHa.

06beM AMCUUIIMHBI U BUADBI y4€O0HOU PaGOTHI

Tabnuma 1
Bcero yacos no ¢popmam
IToxa3zaTesn 00beMa TUCHUIITTHHEI o0yueHust

ouHasn | ouno-3aounas
O0BeM JUCIHIIINHEI B 3a4ETHBIX €IUHUIIAX 53ET
O0BeM TUCIUIUIMHBI B aKaJI.9acax 180
gggxzmyTquaﬂ aTTecTalus: Isaren Wsaren
KonTakTHasi padoTa 00y4aommxcs ¢ npemnojgaBaresiemM 32 24
(KoHTakKT. 4achl), BCero:

1. KoHtakTHas paboTa Ha IPOBEICHUE 3aHATUI 78 20




JICKOHUOHHOT'O U CCMHMHAPCKOT'O THUITIOB, BCCT'O0 4aCOB, B

TOM YHCIJIC:

® JICKIHMH

36 8

® TMPAKTUYCCKUC 3aHATUS

42 12

e 1a00OpaTOPHBIC 3AHATHUS

B TOM YHMCJIC IIPAKTUYCCKAA IIOATOTOBKA

2. UapuBuayansueie koHCYabTanun (MK)

3. KonrakTHast paboTa 110 IPOMEKYTOUYHOW aTTeCTAINN

(KatT)

4. Koncynpranus nepep sx3ameroM (KD9)

5. KonrakTHast paboTa 10 IpOMEKYTOUHON aTTeCTallluy B
nepuo 9K3. ceccuu / ceccur 3a04HUKOB (KatTak)

CamocTositesbHasi padora (CP), Bcero:

98 156

B TOM YHCJIC:

e caMocCTosATeIbHAs paboTa B MEPUOJI IK3. CECCUU
(CPax) (3anonnsaemcs npu Haruyuu IK3ameHa no

oucyuniume)

32 32

e camocTosTenbHas padbora B cemectpe (CPc)

66 124

B TOM 4YHCJIC, CAMOCTOATCIIbHAaA pa60Ta Ha KypCOBYIO

paboty

e usyuenue JOP (npu nanuuuu)**

®  U3YYCHME OHJIAMH-KYPCa WJIM €r0 YacTh

®  BbIINOJHCHUC MHANBUAYAJIbHOT'O WKW I'PYIIIIOBOTO

IIPOEKTA

® PpaCyYCTHO-aHAJIUTUYCCKHEC 3a/IaHUs

e [IOArOTOBKA JOKJIAI0B

® JIOAT'OTOBKA K 3aHATHAM

llepeyeHb IVIAHUPYEMBIX Pe3y/IbTATOB 06GY4YE€HUS MO AUCHUIIUHE

Tao0muma 2

dopmupyeMble

KOMIEeTEeHI[HH
(K00 u naumenosanue

KomnemeHuyuu)

NuaaukaTopsl 10CTHKEHUS
KOMIIeTeHI Uil
(K00 u naumenosanue
UHOUKamopa)

PesynbTaTnl 00y4eHus (3Hanus,
yMeHus)

OIIK-2. Cnocoben
OCYIIECTBIISATH COOP,
00paboTKy U CTAaTUCTUUYECKUN
aHaJIN3 JTaHHBIX,
HEOOXOANMBIX ISl PEILICHHUS
TIOCTaBJICHHBIX
HSKOHOMUYECKHUX 3a/1a4

OIIK-2.1. Ucnons3yer
OCHOBHBIE METO/IbI, CPE/ICTBA
HOJY4EHUs, IPEICTaBICHUS,
XpaHeHus ¥ 00paboTKu
CTaTUCTUYECKUX JAHHBIX

OIIK-2.1. 3-1. 3HaeT MeTOOBI
MIOWCKA ¥ CUCTEMAaTH3aIIH
uHbOpMaIuK 00 IKOHOMUYECKHX
npoIeccax M sIBICHUSX

OIIK-2.1. Y-1. Ymeer pabotaTh ¢
HAIIMOHAJLHBIMHU "
MEXTYHApOJAHBIMU 0a3aMM JJAaHHBIX
C LEeJpl0 ToucKa uHpoOpManuwy,

HEOOXOIMMOW  JJsi  peLIeHus
MOCTABJIEHHBIX  3KOHOMHYECKHX
3a]1a4.




OIIK-2.1. V-2 YmMmeer
pacCUMTBIBATh HKOHOMUYECKHE U
COLIMAJIbHO-DKOHOMHUYECKUE

MOKa3aTelIH, XapaKTEPHU3YIOLINE
JIeSITCIIEHOCTD X035UCTBYIOIIHNX
CyOBEKTOB Ha OCHOBE THIIOBBIX
METOIUK Hu JNEUCTBYIOLLEH
HOPMATHBHO-TIPABOBOM 0a3bl

OIIK-2.1. V-3. Ymeer
MPEICTaBUTh HaIJBSIHYIO

BHU3YaJIU3alMIO TaHHBIX




II. COAEPKAHHUE JUCHOUIIJIMHBI

sTanbl GOPMHUPOBAHUS M KPUTEPUH OLlEeHUBAHMS C()OPMHPOBAHHOCTH KOMIIETEH Ui
AJis1 00y4arommuxcs o4Hoi GopMbl 00yueHHs

Tabnuua 3

HaumenoBanme pasgena, TeMbl

Ne ni/m TpynoeMKoCTb, aKajeMUYeCKHe Yachbl @
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CewmecTtp 2
Paszzen 1. JIuneiinas ajredpa
1. Tema 1. IIpeoGpazoBanus MATPHI U 6 8 - - 10 24 | OIIK-2.1 | OIIK-2.1 0. p.a.3. .
CHCTeMBbI JTUHEHHBIX YPABHEHU I 3-1
Martpunsl. OnpenenuTens 1 3J1eMeHTapHbIe OIIK-2.1
npeobOpasoBanus. [locTpoeHne ompeaenuTens V-123
bl )

pasitoxeHueM 1o croioiy. OnpenenuTeisb
TPaHCIIOHUPOBAHHOM MaTpuIlbl. Beiuncnenue
OIPEIEIINUTENS] PA3JIOKEHUEM 110 CTPOKE.
Martpuia u pacuMpeHHasi MaTpuLa CUCTEMBbI
JUHEWHBIX YpaBHEHUHA. DJIeMeHTapHbBIE
npeobpazoBanus MaTpuil. OOpaTUMOCTh
AIIEMEHTapHBIX IpeodpazoBanuil. [IpuBeneHme
MAaTpHI K CTyNIEHYaTOMY BUJY
3JIEMEHTAapHBIMU 1TpeoOpa3zoBanusiMu. CymMma
MaTpull. YMHOXEHHUE MAaTPHUIIBI HA YHCIIO.
[Ipoussenenune matpui. MarpuyHas 3anuch
cucteMsl ypaBHeHnil. CBOHCTBa
apu(MeTHIeCKUX ONepariii HaJ MaTPUIIAMU.
O6parnas marpuna. [Tocrpoenne oOpaTHOM
MaTpHLBI 3JIEMEHTAPHBIMU
npeoOpa3oBaHUsAMU. XapaKTepUCTUYECKUE
YpaBHEHHsI MATPUIIBL.




Tema 2. Paur MmaTpunsl

Panr matpunsl. Panr cTyneHuaToil MaTpHUIBL.
HensMeHHOCTB paHTa IpH 3IEMEHTAPHbIX
npeobpasoBanusax. Teopema 0 paHTre MaTPHUIIBL.
Kpurepuii 1MHEHHON HE3aBUCUMOCTH CUCTEMBI
cTpok (cTonbioB). Panr nmpomsBeneHns
MaTpull. Onpenenurens MPOU3BEACHUS MATPHUIL

10

20

OIIK-2.1

OIIK-2.1

OIIK-2.1
V-1,2,3

p.a.3.

Tema 3. CTpyKTypa MHOKeCTBA peleHunii
CHCTEMBbI JIMHEHHBIX YPABHCHH I

BektopHas 3amuch cHUCTEMBl  ypaBHEHHUM.
Teopema Kponekepa-Kanemnu o
COBMECTHOCTH CUCTEMBI JIMHEHHBIX
ypaBHeHHH.  Pa3smMepHOCTB  mpocTpaHCTBa
pelIeHUd OJHOPOJHOM CHCTEMBI JIMHEMHBIX
ypaBHeHHd. CTpyKTypa MHOXXECTBa peLIECHUI
cUCTeMBl JIMHEHHBIX ypaBHeHHl. Teopema o
BbIOOpE TJIABHBIX M CBOOOJHBIX HEM3BECTHBIX.
Merton T'aycca pelieHus cucTeM JIMHEMHBIX
ypaBHeHUi. Pemenue cucteM  JMHEHHBIX
YpaBHEHMM €O  CTyNEHYaToOM  MaTpuueit
cucrembl. OO1iee pelmeHne CUCTEM JIMHEHHBIX
YpaBHEHHH. I'naBHBIE u cBOOOTHBIC
HEU3BECTHEBIE. Henynessle pelieHus
OJIHOPOJHOMN CUCTEMBI YPaBHEHUH

14

30

OIIK-2.1

OIIK-2.1
3-1
OIIK-2.1
v-1,2,3

p.a.3.

Paznen 2 Ipuiio

sKeHHe JIUHEeHHOI ajaredpbl

Tema 4. JjieMEeHTBI BEeKTOPHOI a1redpbl

[IpsMoyronbpHas cucreMa KOOpPIMHAT
Ha IUIOCKOCTH. PaccrostHme wmexny
TOYKaMu. JleleHue oTpe3Ka B JaHHOM
OTHOWIEHNH. Bektopel. PaBeHCTBO
BeKTOpoB.  KoopamHaTel  BekToOpa.
CnoxxeHue BEKTOpPOB. YMHOXKEHHUE
BeKTOpa Ha uyucio. Pasnoxenue
BEKTOpa  IUIOCKOCTM MO  JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.
CkayiipHOE TPOU3BEIEHUE BEKTOPOB.
[IpeoOpa3oBaHue KOOPAMHAT TOYKHU
IIPU  3aMEHE CHUCTEMBbl KOOPJIMHAT.
PasnoxxeHne  BekTOpa IO  TpeM
HEKOMILUIAHAPHBIM BEKTOPAM.

6

12

24

OIIK-2.1

OIIK-2.1
3-1
OIIK-2.1
V-1,2,3

p.a.3.




BeKTOpHOC MNPOU3BCACHUC BCKTOPOB.
CMemanHoe IMPON3BCACHUC BCKTOPOB.

[Ipocreiiiue  cleacTBUS ~ aKCHUOM
JIMHEWHOTO MPOCTPAHCTBA.
[ToanpocTpaHcTBO JIMHENHHOT O

npoctpancTBa. [Ipocreiine cBoiicTBa
JUHEWHO 3aBUCUMBIX BEKTOPOB. bazuc
n KOOpAWHATLI BCKTOPOB.
Cy1iecTBoBaHME 0aszuca
KOHEYHOMEPHOTO MIPOCTPaHCTBA.
PasmepHocTh JTUHEHHOTO
IPOCTPAHCTBA.

5. Tema 5 D1eMeHTHI AaHAJTUTHYECKOH
reoMeTpHH

OO0mee ypaBHEHHE IDIOCKOCTH. Y CIOBHE
MapajuIelbHOCTH U HEPHEHIUKYJISIPHOCTH
IUIOCKOCTEI. YpaBHeHHE IpSMOH B
IpocTpaHcTBe.  B3ammHOEe  pacmonoxeHue
IPSIMOM M TIOCKOCTH, JIBYX IPSMBIX.

10

22

OIIK-2.1

OIK-2.1
3-1
OIIK-2.1
V-1,2,3

p-a.3.

6 Tema 6 IlpuMeHeHue 3J1eMeHTOB JMHEHHOMH
ajredpsbl B IKOHOMUKE

Hcnonp3oBanue anreOpsl MaTPHIL.
Hcnonb30BaHne CUCTEM JTMHENHBIX
anrebpanyeckux ypaBHeHUH. Monens
JleoHTBEBa MHOTOOTPACIEBON SKOHOMUKHU
(bamaHCOBBIH aHANMN3). JKOHOMUKO-
MaTeMaTH4ecKasi MOJIEeIb MEXOTPaCIE€BOro
Oananca. [IpuMeHeHnue 6araHcOBOrO METO/a B
aHaJIN3e PKOHOMUYECKHX MTOKa3aTeleH.
Jluneitnas Mmoznens Toprosiu. CTpyKTypHas
MaTpHlla TOPTOBIH

10

24

OIIK-2.1

OIK-2.1
3-1
OIIK-2.1
V-1,2,3

p.a.3.

Koncynomayus nepeo sxzamernom (K3)

Konmaxmnas paboma no npomexicymoynou
ammecmayuu 6 nepuood 3K3. ceccuu / ceccuu
3aouHukos (Kammok)

CamocmosmenvHas paboma 6 nepuoo 9K3.
ceccuu (CPx)

32/-

32

Hmozo

36

42

98/4

180




Ta0nuua 4

JTanbl (POPMHUPOBAHUS U KPUTEPHH OLlEHNBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIHI /151 00y4aloLMXCcsl 0OYHO-3204HOMH GopMbl 00yUeHus!

Ne n/m

HaunMmeHoBaHue pasjeiia, TeMbl

TpyaoeMKoCTb, aKaJeMHYeCKHE YACHI
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Paszzen 1. JIuHeiinas ajareopa
1. Tema 1. [TpeoGpa3oBanus MaTpul U 1 2 - - 21 24 | OIIK-2.1 | OIIK-2.1 0. p.a.3. .
CHCTEeMBI JTHHEIHBIX YPaBHeHHU 3-1
Martpuusl. OnpeaenuTens 1 3J1eMEeHTapHbIC OIIK-2.1
npeobpasoBanus. [locTpoeHHe OMpeeTUTeNs V-123
9

pasioXkeHueM 1o croaduy. Onpenenurens
TPaHCIIOHUPOBAHHOM MaTpuIlsl. Beiuncnenue
OTIpE/ICIIUTEINS PA3IOKEHUEM T10 CTPOKE.
Marpuua u paciupeHHast MaTpULa CUCTEMBI
JUHEWHBIX YpaBHEHHUHA. DIeMeHTapHbIe
npeoOpazoBanus Matpul. OOpaTUMOCTh
3JIEMEHTAPHBIX ITpeodpa3oBanuid. [IpuBeneHne
MAaTpHI K CTYyNIEHYaTOMY BUY
3JIEMEHTAapHBIMU 1peoOpa3zoBanusiMu. Cymma
MaTpul. YMHOXKEHHUE MaTPHULBI HA YHCIIO.
IIpoussenenue matpuu. MaTtpudnas 3anuch
cucTteMbl ypaBHeHHH. CBOHCTBa
apu(METHIECKHUX ONEepanii HaJ MaTPHILIAMH.
O6parHas marpuna. [Tocrpoenne oOpaTHOM
MAaTpULBI SIEMEHTAPHBIMU
npeoOpa3oBaHUsAMU. XapaKTePUCTUUECKUE
YpaBHEHUsI MATPUIIBL.

10




Tema 2. Paur MmaTpunsl

Panr matpunsl. Panr cTyneHuaToil MaTpHUIBL.
HensMeHHOCTB paHTa IpH 3IEMEHTAPHbIX
npeobpasoBanusax. Teopema 0 paHTre MaTPHUIIBL.
Kpurepuii 1MHEHHON HE3aBUCUMOCTH CUCTEMBI
cTpok (cTonbioB). Panr nmpomsBeneHns
MaTpull. Onpenenurens MPOU3BEACHUS MATPHUIL

17

20

OIIK-2.1

OIIK-2.1

OIIK-2.1
V-1,2,3

p.a.3.

Tema 3. CTpyKTypa MHOKeCTBA peleHunii
CHCTEMBbI JIMHEHHBIX YPABHCHH I

BektopHas 3amuch cHUCTEMBl  ypaBHEHHUM.
Teopema Kponekepa-Kanemnu o
COBMECTHOCTH CUCTEMBI JIMHEHHBIX
ypaBHeHHH.  Pa3smMepHOCTB  mpocTpaHCTBa
pelIeHUd OJHOPOJHOM CHCTEMBI JIMHEMHBIX
ypaBHeHHd. CTpyKTypa MHOXXECTBa peLIECHUI
cUCTeMBl JIMHEHHBIX ypaBHeHHl. Teopema o
BbIOOpE TJIABHBIX M CBOOOJHBIX HEM3BECTHBIX.
Merton T'aycca pelieHus cucTeM JIMHEMHBIX
ypaBHeHUi. Pemenue cucteM  JMHEHHBIX
YpaBHEHMM €O  CTyNEHYaToOM  MaTpuueit
cucrembl. OO1iee pelmeHne CUCTEM JIMHEHHBIX
YpaBHEHHH. I'naBHBIE u cBOOOTHBIC
HEU3BECTHEBIE. Henynessle pelieHus
OJIHOPOJHOMN CUCTEMBI YPaBHEHUH

26

30

OIIK-2.1

OIIK-2.1
3-1
OIIK-2.1
v-1,2,3

p.a.3.

Paznen 2 Ipuiio

sKeHHe JIUHEeHHOI ajaredpbl

Tema 4. JjieMEeHTBI BEeKTOPHOI a1redpbl

[IpsMoyronbpHas cucreMa KOOpPIMHAT
Ha IUIOCKOCTH. PaccrostHme wmexny
TOYKaMu. JleleHue oTpe3Ka B JaHHOM
OTHOWIEHNH. Bektopel. PaBeHCTBO
BeKTOpoB.  KoopamHaTel  BekToOpa.
CnoxxeHue BEKTOpPOB. YMHOXKEHHUE
BeKTOpa Ha uyucio. Pasnoxenue
BEKTOpa  IUIOCKOCTM MO  JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.
CkayiipHOE TPOU3BEIEHUE BEKTOPOB.
[IpeoOpa3oBaHue KOOPAMHAT TOYKHU
IIPU  3aMEHE CHUCTEMBbl KOOPJIMHAT.
PasnoxxeHne  BekTOpa IO  TpeM
HEKOMILUIAHAPHBIM BEKTOPAM.

2

20

24

OIIK-2.1

OIIK-2.1
3-1
OIIK-2.1
V-1,2,3

p.a.3.

11




BekTopHoe mnpou3BeEHUE BEKTOPOB.
CMmelraHHOE MPOU3BEIECHUE BEKTOPOB.
[Ipocreiiiue  cleacTBUS ~ aKCHUOM
JIMHEWHOTO MPOCTPAHCTBA.
[ToanpocTpaHcTBO JIMHENHHOT O
npoctpancTBa. [Ipocreiine cBoiicTBa
JMHENHO 3aBUCUMBIX BEKTOpOB. bazuc
n KOOpAWHATLI BCKTOPOB.
Cy1iecTBoBaHME 0aszuca
KOHEYHOMEPHOTO MIPOCTPaHCTBA.
Pa3mepHocTh JIMHEWHOT O
IPOCTPAHCTBA.

5. Tema 5 D1eMeHTHI AaHAJTUTHYECKOH
reoMeTpHH

OO0mee ypaBHEHHE IDIOCKOCTH. Y CIOBHE
MapajuIelbHOCTH U HEPHEHIUKYJISIPHOCTH
IUIOCKOCTEI. YpaBHeHHE IpSMOH B
IpocTpaHcTBe.  B3ammHOEe  pacmonoxeHue
IPSIMOM M TIOCKOCTH, JIBYX IPSMBIX.

19

22

OIIK-2.1

OIK-2.1
3-1
OIIK-2.1
V-1,2,3

p-a.3.

6 Tema 6 IlpuMeHeHue 3J1eMeHTOB JMHEHHOMH
ajredpsbl B IKOHOMUKE

Hcnonp3oBanue anreOpsl MaTPHIL.
Hcnonb30BaHne CUCTEM JTMHENHBIX
anrebpanyeckux ypaBHeHUH. Monens
JleoHTBEBa MHOTOOTPACIEBON SKOHOMUKHU
(bamaHCOBBIH aHANMN3). JKOHOMUKO-
MaTeMaTH4ecKasi MOJIEeIb MEXOTPaCIE€BOro
Oananca. [IpuMeHeHnue 6araHcOBOrO METO/a B
aHaJIN3e PKOHOMUYECKHX MTOKa3aTeleH.
Jluneitnas Mmoznens Toprosiu. CTpyKTypHas
MaTpHlla TOPTOBIH

21

24

OIIK-2.1

OIK-2.1
3-1
OIIK-2.1
V-1,2,3

p.a.3.

Koncynomayus nepeo sxzamernom (K3)

Konmaxmnas paboma no npomexicymoynou
ammecmayuu 6 nepuood 3K3. ceccuu / ceccuu
3aouHukos (Kammok)

CamocmosmenvHas paboma 6 nepuoo 9K3.
ceccuu (CPx)

32/-

32

Hmozo

12

156/4

180

12




Dopmbl yueOHbIX 3a0aHUN HA AYOUMOPHBIX 3AHAMUAX:

Onpoc (0.)
Dopmbl mexyuieco KOHmpona:

Pacuemno-ananumuyeckue 3a0anusa uiu unsvle 3a0anus u 3a0adu (p.a.s.)
Dopmbwt 3a0anuil 014 MEOPUECKO20 pelumunza:

Hoxknao (/1.)
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III. YYHEBHO-METOAUYECKOE U MATEPUAJIbBHO-TEXHUYECKOE
OBECIHHEYEHHUE AU CIOUII/IMHbBI

PEKOMEHAYEMAA JIMTEPATYPA

OcHoBHas1 IUTepaTypa:

1. TyranOaeB, A. A. Jluneitnas anrebpa : yue6Hoe mocobue / A. A. Tyranbaes. - 3-e u3a., cTep. -
Mocksa : ®JIMHTA, 2024. - 75 c. - ISBN 978-5-9765-1407-2. - Tekct : snexkrpoHHbid. - URL:
https://znanium.ru/read?id=445212

2. Jlunewnas anre6pa : yueobnoe nocooue / O. U. Boponun, B. A. XKymnero, C. M. [lemunos [u ap.]. -
Mocksa ; Bonorna : Uudpa-Unxenepus, 2023. - 176 c. - ISBN 978-5-9729-1556-9. - Tekcr :
anexTpoHHbid. - URL: https://znanium.ru/read?1d=433193

3. Pynwik, b. M. Jluneiinas anre6pa : yueOHoe mocobue / b. M. Pyapik. — Mocksa : UHOPA-M,
2023. — 318 c. — (Bricmiee obOpazoBanme: bakamaBpmart). - ISBN 978-5-16-004533-7. - Tekcr :
anekTpoHHbIH. - URL: https://znanium.ru/read?1d=432196

JonmoHUTEIBLHAS JIUTEPATypa:

1. Jluneiinas anrebpa : yueO6HOoe mocoome / H. B. I'pemacoBa, M. A. Kopemmnukosa, H. U.
Kenonkuna [u ap.]. - 2-e usna., crep. - Mocksa : @JIMHTA : U3n-Bo Ypai. yn-ta, 2022. - 88 c. - ISBN
978-5-9765-4994-4 (®JIMHTA) ; ISBN978-5-7996-2776-8 (M3a-Bo VYpan. yH-ta). - Tekcr :
anekTpoHHbId. - URL: https:/znanium.ru/read?id=413942

2. Tyran6aeB, A. A. Jluneiinas anreOpa W aHanuTH4YecKas reoMmerpust : ydeOHuk / A. A.
Tyran6aes. - Mocksa : ®JIMHTA, 2022. - 260 c. - ISBN 978-5-9765-5265-4. - TekcT : 31€KTpOHHBIH.
- URL: https://znanium.ru/read?1d=431120

3. 3abonorckuii, B. C. JIuneitnas anre6pa u aHanutudeckas reomeTpus (yueOHBIH KOMIUIEKC) :
yueOnoe nmocodbue / B.C. 3abonoTckuii. — 2-€ u3a., crep. — Mocksa : UHOPA-M, 2022. — 309 ¢. —
(Beiciee obpaszoBanue: bakanaBpuar). - ISBN 978-5-16-110519-1. - Tekcr: anekrponnsiit. - URL:
https://znanium.ru/read?1d=399250

4. Boprakosckuii, A. C. Jluneiinas anrebpa u ananutudeckas reomerpus. Ilpaktukym : yueOHOe
nocobue / A. C. boprakosckuii, A. B. IlanteneeB. — Mocksa : UIHOPA-M, 2023. — 352 c. —
(Beiciiee obpazoBanue: bakanaBpuat). - ISBN 978-5-16-010206-1. - Tekcr : snekrponnsiii. - URL:

https://znanium.ru/read?1d=432197

INEPEYEHb UH®OPMALIMOHHO-CITPABOYHbBIX CUCTEM

1. http://www.consultant.ru - CipaBouHo-1mipaBoBasi cuctema Koncynprant [Tnroc;
2. http://www.garant.ru - CipaBo4HO-TIpaBOBasi cucreMa [ apaHT.

INEPEYEHD ITPOPECCHUOHAJIbHBIX BA3 JIAHHbIX

1. http://www.gks.ru - PoccraT — penepanbHas ciyx0a rocyIapCTBeHHOW CTATUCTHKH
2. www.cconomy.gov.ru - bazml JaHHBIX MI/IHI/ICTepCTBa O9KOHOMHYCCKOI'O pPa3sBUTHA H TOPIOBJIU
Poccun

MEPEYEHb PECYPCOB MH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHON CETH
"MHTEPHET", HEOBXOUMbIX /I/I1 OCBOEHUA AUCHUII/INHDbI

1. OOwepoccuiickuit Marematuyeckuii nopran www.Math-Net.ru
2. Marematuueckuit popym Math Help Planet — Teopust BeposiTHOCTEH, MaTemMaTuyeckasl CTaTUCTHKA
http://mathhelpplanet.com/viewforum.php?{=37
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http://www.garant.xn--u-etb/
http://mathhelpplanet.com/viewforum.php?f=37
http://www.Math-Net.ru/
http://www.consultant.ru/

NMEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOTHH, WCIIOJIb3YEMBIX IIPU
OCYIIECTBJ/IEHUU OBPA3OBATEJ/IbBHOI'O ITPOLECCA 110 AWCHUIIJIMHE,

BKJ/IIOYAA ITIEPEYEHDb IIPO'PAMMHOTI'O OBECIIEYEHHU A

Omnepanmonnas cuctema Windows 10, Microsoft Office Professional Plus: 2019 rog (MS Word, MS
Excel, MS Power Point, MS Access)

AnTtuupycDr.Web Desktop Security Suite Kommuiekchas 3amura

bpay3zep Google Chrome

MATEPHUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE AU COUII/INHbI

HNucnumuna «/luneiinas aneebpay odecnedeHa:
JUTS TIPOBEJICHUS 3aHITHH JIEKIIMOHHOTO TUTIA!

— yueOHOU ayauTopueil, 000pyIOBaHHOW yueOHOUW MeOenblo, MYJIbTUMETUHHBIMU
cpeAcTBaMH OOy4EeHUS JUIsl AEMOHCTPAIUH JEKINI-TIPE3eHTaIIHI;

JUIS IPOBEICHUS 3aHATUI CEMUHAPCKOTO THUIIA (npakmuuecKue 3aHAmus):

— y4deOHOW ayauTopuel, o0OpymoBaHHON ydeOHOW MeOeNbl0 W TEeXHUYECKUMU
cpencTBaMu OOYYEHHsI, CIyXAIUMH I MpeACTaBiIeHUsT yueOHON uHbOpMaIiu:
HOYMOYK, NpOeKmop;

JUTSI CAMOCTOSITETbHOM PaOOThI, B TOM YHUCJIE JIJISi KyPCOBOTO MPOSKTUPOBAHUS:

— TIOMEIIEHHWEM [UUII CaMOCTOSTEIbHON pPabOThl, OCHAICHHBIM KOMIBIOTEPHOM
TEXHUKON C BO3MOXXHOCTBIO MOJKIIOUeHUs K cetu «HTepHeT» u obecrieueHueM
JOCTYTIA K DJIEKTPOHHON MHGOPMAIIMOHHO-00pa30BaTEIbHOM Cpejie YHUBEPCUTETA.

IV. METOANYECKHUE YKA3AHHUA 414 OBYYAIOIIINXCA 110 OCBOEHHIO
AUCIUITJIMHbI

» MeToaudeckre PeKOMEHIAIMU 0 OpPTaHW3aIlii W BBIOJHEHUIO BHEAYTUTOPHOU
CaMOCTOATENIbHON paOOTHI.
» Metoauieckue yKka3aHus 10 MOAT0TOBKE B 0(OpMIICHHIO pedepaToB.

V. METOAUYECKHUE MATEPHUAJIBI, OITPEAEJIAIOIIME ITPOLEAYPbI
OLIEHUBAHWA 3HAHUMA U YMEHUH, XAPAKTEPU3YIOIIIUX 3TAIBI
®OPMHUPOBAHUSA KOMIIETEHIIUI

Pe3ynbTaThl TEKyIIEro KOHTPOJISI U MPOMEKYTOUHOW aTTecTauuu (HOpPMUPYIOT
PEUTUHIOBYIO OILIEHKY paboThl oOyuaromierocs. Pacnpenenenwe 0OamioB mpu
GbopMUPOBAaHUU PEUTHUHTOBOM OIICHKH pPaOOTHl O0O0Y4YaroIIErocss OCYIECTBISIETCS B
coorBeTcTBUM C «llojokeHWeM O pPEUTHHIOBOM CHCTEME OIICHKU YCIIEBA€MOCTH U
KauecTBa 3HAHUH CTYJIEHTOB B MPOLIECCE OCBOCHUS TUCUUIUINHBI «J/Iunetinas aneebpa» B
dbenepanbHOM rocyIapCTBEHHOM OOJIKETHOM 00pa30BaTEIbHOM YUPEKIEHUU BBICILIETO
obpazoBanus «Poccuiickuii s5xoHOMUYecKkuil yHuBepcuTeT nuMmeHu [.B. Ilnexanosay.

15



Tabauua 5

Buabi pabor MakcuMajJbHO€e KOJIUYECTBO 0AJ1JI0B
BoinonHenne yueOHbIX 3aJaHUI Ha ay TMTOPHBIX 20
3AHATHUAX
Texymuil KOHTPOJIb 20
TBoOpUeCcKui peUTHUHT 20
[IpomexyTouHas arTecTanus (9K3aMeH) 40
UTOI'O 100

B cootBerctBum ¢ IlonoxxeHnem 0 peEUTUHIOBOM CUCTEME OLECHKH YCIIEBAEMOCTH
¥ KayecTBa 3HAHWM OOYYaIOIUXCS «IIPEnoaaBaTesib Kadeapbl, HEMOCPEICTBEHHO
BEIIYIIUN 3aHSATUSI CO CTYJICHUECKOU Tpymmon, 00s3aH mpouHGOpPMUPOBATh IPYyNMIy O
pacrpeiesieHud PEeUTUHIOBbIX OalljloB MO BCEM BHaaM pabOT Ha MEPBOM 3aHSATUU
y4eOHOro MOayJs (ceMecTpa), KOJUYECTBE MOJIyJIel 1o yueOHON JUCHUIUIMHE, CPOKaxX
u dopmMax KOHTPOJSA HUX OCBOEHHUA, (popMe MPOMEKYTOUHOW aTTECTAIMH, CHIKECHUU
OaJIJIOB 3a HECBOEBPEMEHHOE BBIMOJIHEHUE BBIAAHHBIX 3amaHui. OOydaromuecs B
TeYeHUE YueOHOro MOJTyJIsl (ceMecTpa) MoaydaroT HH(POPMALIUIO O TEKYIIEM KOJIUYECTBE
HAOpaHHBIX MO AUCIUIUIMHE 0aIOB Yepe3 JIMYHBIN KAOMHET CTYIEHTa.

VI. OHEHOYHBIE MATEPHAJIbI IJIA NIPOBEJAEHUA TEKYIIEI'O KOHTPOJIA U
MMPOMEXYTOYHOM ATTECTALIUU

OneHouyHble MaTepuanbl MO JAUCHUIUIMHE pa3paOOTaHbl B COOTBETCTBUU C
[lonoxxenneM o (QoOHIAE OLEHOYHBIX CPEACTB B (eaepaqbHOM TroCydapCTBEHHOM
OIOKETHOM 00pa30BaTEIPHOM YUYPEXKIECHUU BBICIIErOo o0pa3oBaHus «Poccutickmii
SKOHOMMYECKNU yHHUBepcUTeT uMeHH [.B. [limexanosay.

Temamuxa Kypcoewvlx pabom
«Kypcosass paboma/npoexkm no oOucyuniune «Jluneiinas ancebpa» yuyeOHLIM NIAHOM  He
npeoycMompena

Tunoeoii nepeuenv 60npocos K IK3AMeEHY:

Howmep [IepeueHs BOIIPOCOB K 9K3aMEHY
BOIpOCA

1. MaTpHilbl, OCHOBHBIC ITOHSTHSI.

2. Onepalyu HajJ MAaTPUIIAMH.

3. CBo¥iCTBA Omepanuii HaJ MaTPUIIAMH.

4. OnpeaenuTeny, TOHATHS BUIbI.

5. Onpenenurenu 2 u 3 nopsaka.

6. Onpeae/MTen BBICIIMX MOPSIIKOB.

7. CBoiiCTBA ONPEICTUTEIICH.

8. OO0patHasi MmaTpuIa.

9. CrniocoObl HaxOXIeHUsI 00paTHON Matpuibl. Dopmyra JUisi BHIYHCICHUS

00paTHON MaTpHUIIBL.
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10. Brruncnenne o0paTHOM MaTPHIIBI C OMOIILIO TOCTPOCHHSL.

11. Panr matpuisl.

12. Crioco0Obl BRIYHCIICHUSI PAHTOB MATPHIL.

13. Cuctembl TUHEHHBIX YPABHEHUN, OCHOBHbBIE MTOHSITHSI.

14. Pemenue cucreM TMHEHHBIX ypaBHEHUH ¢ momoibio popmyn Kpamepa.

15. Pemenue cucreM JMHEHHBIX YpaBHEHHMH C TIOMOIIBIO OOpaTHOM
MaTpUIbIL.

16. Pemenue cucrem snuHelHbXx YypaBHenuit .Teopema Kponekepa —
Kanemnu.

17. Pewenue cucrem nnHenHbIX ypaBHeHuii. Meton ["aycca.

18. PeleHne TMHENHBIX OTHOPOJIHBIX CUCTEM YPAaBHEHUH.

19. BekTopbl OCHOBHBIE TTOHSITHSI.

20. BekTopsbl U JIMHEWHbIE ONepALMK HAJl HUMH.

21. [Tpoexuust BEKTOpa Ha OCh.

22. PaznoxxeHue BeKTOpa 1o opTaM KOOPJIUHATHBIX OCEH.

23. Monyns BekTopa. Hanpasisironme KOCUHYCBI.

24, OrnpesiesieHe CKaJISIPHOTO MPOU3BEICHHUS.

25. CxkansipHO€ MPOM3BE/ICHUE BEKTOPOB U €r0 CBOKCTBA.

26. BeIpaxxeHue CKaasipHOro Npou3BEACHUE Yepe3 KOOPANHATBHI.

27. [IpuiokeHus CKaJIIPHOTIO IIPOU3BEICHUS.

28. OrnpesiesieHre BEKTOPHOTO MPON3BEICHHUSI.

29. BekTopHOe Ipou3BeIcHUE BEKTOPOB U €TI0 CBOMCTBA.

30. BrIpakeHue BEKTOPHOTO NPOU3BEACHUS Yepe3 KOOPAUHATHI.

31. [IpuinokeHust BEKTOPHOTO MPOU3BEICHHUS.

32. Onpenenenre CMEIMIAHHOTO MPON3BEICHUSI.

33. CmenranHO€ IPOU3BEIEHHE BEKTOPOB M €r0 CBOMCTBA.

34. BripakeHne CMEaHHOro NPOU3BEAECHUS Yepe3 KOOPAUHATHI.

35. HekoTtopsle MpuiI0KeHUs: CMEIIAHHOTO TPOU3BEICHHUS.

36. JIMHEHO 3aBUCUMBIE U JINHEMHO HE3ABUCUMbIE CUCTEMbBI BEKTOPOB.

37. OpTtoronanbHasi CUCTEMa BEKTOPOB.

38. baszuc npocTpaHCcTBa.

39. PaznoxeHue BEKTopa 1o Mpou3BOJIbHOMY 0a3ucy.

40. CoOCTBEHHBIE 3HAUCHHUE U COOCTBEHHBIC BEKTOPHI MATPHIIHI.

41. [IpuBeaeHre KBaIpaTHOW MATPHIIbI K JUArOHAIIBHOMY BHULY.

42. OpToroHanbHble U CHMMETPUYECKUE MATPHULIBIL.

43. KBagpatuansie GOpMBIL.

44. [TpuBeeHre KBaIpaTHUHOU (POPMBI K KAHOHMYECKOMY BH]LY.

45. OnpeneneHye MoJIOKUTEIbHON U OTPULIATEIbHON KBaAPATHUHOU (POPMBI.

46. JInHuY Ha IIIOCKOCTH.

47. OCHOBHBIE IOHSITHS JIMHUM.

48. Paznuunble BUbI YpPaBHEHUH NIPSIMOM Ha TUIOCKOCTH.

49. [IpsiMast nuHUA Ha IIOCKOCTH. Pa3nuyuHble BUIbI 3a1a4.

50. JIuHnM BTOPOro mopsiaKa Ha IIOCKOCTH.

51, OcHOBHBIE IOHSATHSL 001IIee YpaBHEHHS JIMHUSL BTOPOTO TOPSLIIKA.

52. OKpYXHOCTh YPaBHECHHMSI IOHATHSI, CBOWCTBA.

53. DJUITUIIC YpaBHEHHUsI TIOHSTHSI, CBOMCTBA.

54. ['unep6oma ypaBHEHHs TOHSTHSI, CBONCTBA.
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55. ITapabojia ypaBHEHHS TOHSITHS, CBOMCTBA.

56. YpaBHEHHE TOBEPXHOCTHU U JIMHUU B IPOCTPAHCTBE.

57. OCHOBHbIE TOHATHS. YpaBHEHHUE TUIOCKOCTH B MPOCTPAHCTBE.
58. [TnockocTh. OCHOBHBIE 3a/1a4H.

59. YpaBHeHHe NpsAMON B ipocTpaHcTBe. [ToHATHS.

60. YpaBHeHHUsI IPAMBIX B TpocTpaHcTBE. OCHOBHBIE 331a4H.

61. [TpsiMast ¥ IIIOCKOCTH B ipocTpaHCcTBe. [IsHsATHS.

62. [IpsiMast ¥ IIOCKOCTH B IpocTpaHcTBE. OCHOBHBIE 3aJaUH.
63. banaHcoBbIil METO/ aHaTN3a SKOHOMUYECKUX MOKA3aTEeeH.
64. DKOHOMHUKO-MaTeMaTHIeCcKasi MOJICIIb MEKOTPACIEBOTO OalaHca.
65. 3aaun MEeKOTpaciIeBOro OajgaHca.

66. ITousatre n axann3 0aIaHCOBOI MOIEIIH.

67. [TocTpoeHue GaTaHCOBBIX MOCIICH.

68. 3a/1auy Ha MOCTPOCHUE OAIAHCOBBIX MOJICIICH.

69. [Tpumenenue Gopmyn oOpameHHs.

70. ITocTpoeHue 6aTaHCOBBIX MOJICIICH.

71. [loHsiTHE CTPYKTYPHON MaTpULIBL.

72. 3agaun NpUBOJAIINE K CTPYKTYPHBIM MOAEIISM.

Pacuemno-ananumuueckue 3aoanus/zaoauu:

1. Boranciuts onpenemurenu matpun K:F,C,A TIposectn BhIdmcieHns HEMOCPEICTBEHHO 1 C

Tema 1. IIpeoOpazoBaHusi MAaTPULl M CHCTEMbI JIMHEHHbIX YPaBHeHUIl

ucronp3oBanueM MS Excel.

S v | o2

A= ,C=l0 N 3|
0 3 12 1 99
3 -1 3 -1
-1 4 1

F=|2 —33,K—2_2 ;N.
1 N 4

2. J1ns 3aJaHHBIX ManI/ILIF A (3amanue 1) HaliTH MHUHOPBI M33, Mll, M

23 y anredpanyeckKue

JOIIOJTHEHUSA A23 s A32 R A14, A44 COOTBETCTBYIOIINX JJIEMEHTOB.

3. HaiiTu HeM3BeCTHOE YUCIIO X U3 YPAaBHEHUM:

x249
lx 2 3/|=0
111

4. BBIYMCIIUTH ONPEEIUTEIb MATPULBI A I1ByMs criocobamu: 1) monydenuem Hynei B I -ii cTpoke u

Pa3IOKEHUEM T10 DJIEMEHTAM 3TOU CTPOKH; 2) MOoTydeHHeM HyJsiel B J -M CTONO1E U pa3IoKeHUEM 10

3JIEMCHTaM 3TOI'0 CTOJ'I6I_Ia.
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-2 -4 -3 3

i=2,j=3,A=| 74 3 2 2
2 1 2 -2
-3 -1 4 -2

5. Beraucnuth OIMPCACIIUTEIIb UCTBEPTOTO IMMOPAAKA, UCIIOJIB3YS KaK anre6panquKHe JOIIOJIHCHUS, TaK
" 3JICMCHTApPHBIC npeoGpasoBaHm{ MaTpul.

2 1 0 5
| 3 -7 8 —9|
-1 3 -5 0
-4 3 -3 5
Tema 2. Panr maTpuubl
0 0
L0 0
1. IlpuBectu MaTpullbl K KAHOHUYECKOMY BUIY, ONPEAEIUTh 0a31MCHBIE MUHOPBI U PAHTH: .
1 2
A=2 3] 55 o
2. Bpraucnuts panr matpuil A u B u panr ux npoussenenust AB: , .
1 2 3
A=|3 6 p
3. VYka3zaTh Te 3Hau€HUsl NapaMeTpoB P U q, IPU KOTOPBIX PAHT MaTPUIIbI PaBEH €CHUIIbI > 10 ¢
o
4. OmnpenenuTs cOOCTBEHHBIE 3HAYEHHUS U COOCTBEHHBIE BEKTOPHI MaTpuil; A=\4 1/,

5. TlocTpouTh MaTpHIy pa3mepa 4 %5 uMeronryro panr r = 1

Tema 3. CTpyKTypa MHOKeCTBA pPellleHUIl CHCTeMbl JIMHEHHbIX YPABHEHUI

1. 3amucaTh cucTeMbl ypaBHeHUH B MaTpuuHOM popme. Hazpath Bce cocTaBistonine MaTpuIHON
X+ 3x,+ 7x;= 2

2x1+ 7x2+ 9x3: 0
CHCTEMBI:

2x— 3y= -7
S5x+ 4y= 17

2. Pemuth cucteMbl ypaBHeHH MeTo10M (110 hopmynam) Kpamepa:

3. PemuTh cUCTEMbl ypaBHEHUI MAaTPUUYHBIM METOAOM (C IOMOIIBI0 0OpAaTHOW MaTpPHULIbI):

5x+ 8y+ 6z= 7
3x+ S5y+ 4z= 5
4. |7x+ 9y+ dz= 1

5. Onpenenurs, SBISETCS JI CUCTEMA YpaBHEHUI COBMECTHOM, U €CJTU 1, TO CKOJIbKO MMEET PEIICHHIA?

X+ 2x,+ 3x;3— x,= 0
X=Xt X 2x,= 4
x;+ 5x,+ 5x,— 4x,= —4
x+ 8x,+ Tx;— T7x,= 6
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Tema 4. D1eMeHTbI BEKTOPHOM aaredpnl

Ha¥iTi muHeitHy10 KOMOHMHAITMIO BEKTOPOB: 2a+4 b_ZE, rae a=(4;1;0§,b=(2;1;3},c=(-1;3;5/

1. Haitu nymHy BekTopa: a=(2;4;-3;0},

2. BBIHI/ICJ'II/ITB,Z[J‘II/IHyBeKTOpaiC:a_b rnea:{z"?’;z}j:{lﬂ;z},

5

3. Haiitu quHEHHYO KOMOHHAIINIO BEKTOPOB: d=(a,b)c—a , T

a={1,0;1},b={0,2,0},c=(3,2;1}
4. Haiiti 1MHY BEeKTOpa a={—6;8} rped=(2;1;3},b=(1;2;-1}

Tema S. D1eMeHTHI aHAIMTHYECKON reOMeTPHHU

1. CocraButh ypaBHEHHUE IJIOCKOCTH, Mpoxo el yepe3 Tpu Touku Mi(1, 2, —1), Mx(2, 2, 3), Ms(1,
0, -2).

2. Haiitu paccrosiaue ot Toukn M(5, 3, 2) 1o miockoctu 2X+3y+6z+4=0

3. CocTaBUTh ypaBHEHHE IUIOCKOCTH, MpoXoasmied uepe3 Touky M(2, -3, 1) mnapamiensHO
miockoctn O X~4y+7z-43=0

4. CocTaBUTh ypaBHEHHE IUIOCKOCTHU, IPOXOAsIIel yepe3 Touky M(3, —4, 1) nepneHIuKyIsipHO IByM

mrockoctsiv L1:2X~3y+4z-17=0,  P,:5x—y+2z+35=0

| -

DDy

5. [lanbl obuye ypaBHEHHS MPSIMOi |

Hanucath kaHOHUYECKHE U MTAPAMETPUUYECKUE YPABHEHHUS 3TOU MPSIMOIA.

Tema 6. IIpumMeHeHne 3J1eMEHTOB JIMHEHHON aJre0pbl B IKOHOMHUKeE
B tabGnunie nmpuBeeHBI JaHHBIE O THEBHON MPOU3BOAUTEIILHOCTH 5 MPEAPUATHH, BRITyCKatONuX 4
BUJIa MPOIYKIIMU C MOTpeOIeHneM 3-X BUIOB CHIPBS, a TAK)KE MPOJOHKUTEIHLHOCTh PA0OTHI KaXkI0TO
NPEINPUATHST B TOJIY Y LIEHA KaXKJIOTO BUAA ChIPbSI.

Bun [Ipon3BoIUTENBHOCTD NPEANPUATHH, U3/, /ACHD 3aTpatbl BUJOB ChIPbs U3/EIN,
uzgenust No eJ1. Beca/u3L.

1 2 3 4 5 1 2 3
1 4 5 3 6 7 2 3 4
2 0 2 4 3 0 3 5 6
3 8 15 0 4 6 4 4 5
4 3 10 7 5 4 5 8 6

KonnyecTBo pabounx gHEH B Toay I{eHa BUJIOB ChIPbS

1 2 3 4 5 1 2 3

20 [ 150 170 120 140 40 50 60

0

Tpebyetcs onpenaenuTs:
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1) TOAOBYIO MPOU3BOIUTENHLHOCTh KXKOTO MPEATNPHULTHS IO KAXKIOMY BUIY H3ICIUH;

2)  TOIOBYIO MOTPEOHOCTH KaXIOTO MPEIIPHUSITHS M0 KaXKIOMY BUIY CHIPBS;

3) TOIOBYIO CyMMY KPEAMTOBAHUS KaXJI0TO MPEANPUITUS IS 3aKYTKH ChIPhsI, HEOOXOIUMOTO st
BBIITYCKa MTPOYKITNH YKa3aHHBIX BHJIOB M KOJTUYECTB.

4)  Ilo maHHBIM TaOJHUIIBI COCTABUTH HOBYIO TaOIHILY MO CIAECAYIONINM YCIOBUSM:

" JHEBHas MPOU3BOJUTEIBHOCTH BCEX MpeanpusaTuil yBenuuupaercs Ha 100%,

"  ypcno pabounx AHEH B Toay /i 1-ro npeanpustus ypenuunbaetcs Ha 50%, a 715 OCTANbHBIX — HA
40%,

" [IEHBbI Ha BUJBI CHIPbSl YMEHbBIIAIOTCSA cOOTBETCTBEHHO Ha 10, 20 u 30%.

OnpenenuTh CyMMBI KPEJUTOBAHUS TPENPUITANA U MX COOTBETCTBYIOIINE MPOICHTHBIC H3MEHEHUS.

Bonpocwut ona onpoca:

JInneliHbIe ypaBHEHME C N HEU3BECTHBIMH.

OO6pa3oBaHue CUCTEM JTMHEHHBIX YpaBHEHUH .

YcnoBue COBMECTHOCTH U OIIPEACICHHOCTH CUCTEM JIMHEMHBIX YPaBHEHUM.
MarpuuHas 3anuch CUCTEM JIMHEWHBIX YPABHEHUI.

Pemenue cucrem nuHenHbIX ypaBHeHHH. Teopema Kponekepa — Kamnemnu.
PenieHnie HEBBIPOXKIEHHBIX JIMHEUHBIX CUCTEM.

®opmyasl Kpamepa.

Pemenue cucrem nuHENHHbIX YypaBHEHU MeTo10M ["aycca.

o 0 =N kWD =

Cucrema 0JTHOPOIHBIX JIMHEWHBIX YPaBHEHUM.

Temamuka ooxknaooe:

1. Amnanu3 GajlaHCOBOM MOJIENH.

2. Tlocrpoenue 6amaHcoBbix Mojeneit. [Ipumenenue Gpopmyn oOpanieHus.

3. TlocTtpoenue GalaHCOBBIX MoJieiel. PazmoskeHre B MaTpUYHBIN PSIJIL.

4. lloHATne CTPYKTYypHOU MaTpHIIbL.

5. Buorpadus Pene [dekapra u Jleonapaa éﬁﬂepa.

CTpykTypa 3K3aMeHALIMOHHOI 0 Omjiera
Haumenoeanue oyenounozo cpeocmea Makcumansnoe
Koiuuecmeo 6annoe

Bonpoc 1 10
Bonpoc 2 10
Ilpakmuueckoe 3adanue (pacuemno-anarumudeckoe) 1 10
Ilpakmuueckoe 3a0anue (pacuemHo-ananrumuieckoe) 2 10
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IToxa3arenu u KPUTECPHUHU OLICHUBAHUA IVIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUA
KOMHeTeHHI/Iﬁ " peE3yJIbTaTOB oﬁyqe}mﬂ, IIKaJa OncHUBaHUA

Tabauma 5
@opmupyemrr| - Himkarop Kpurepun Yposens ocBoeHust
Ikana oneHNBaHUA e TOCTHKEHUSI N
OlleHUBAHUS KOMIIeTeHIU I
KOMIIETEHIIUH | KOMIIeTeHIIHH
OI1K-2. OI1K-2.1. 3Haer BepHo uW B mnoaHoM| I[IpoaBuHYTHII
CriocoOeH Hcmnonb3yer o0bemMe: METOAbl IOUCKAa M|
OCYIIECTBIIATH |[OCHOBHBIC cucreMaTH3anuyd WHQopMauu 00
coop, METO/IbI, CPE/ICTBA PKOHOMHYECKMX  MpoIleccax U
00pabOTKy M |OJTyUCHUS, STBITCHUSIX
CTAaTHCTHYECKH [IPEICTABICHIS, YMeer BepHO U B TMOJHOM
i aHaIH3 XpaHEeHUS U o0beme:
TaHHBIX, 00paboTKH paboTaTe C HANWOHAJIBHBEIMH U
HEOOXOAUMBIX |[CTATHCTHYECKHAX |[MEXKITyHApOIHBIMH Oazamu
85 - TUTS PEIIICHUS  |TaHHBIX NMAHHBIX  C  [ENBI0  TIOWCKA
100 «OTJIUYHOY» MOCTaBJICHHBIX WHpOpMALUU, HEOOXOIUMOW s
63.]1.]'[0 DKOHOMHNYECKU [PCHICHUA IIOCTAaBJICHHBIX|
B X 3a/a4 YKOHOMHYCCKUX 3aau,
[PACCUMTHIBATE SKOHOMHYECKHE U
COLHATBHO-9KOHOMHUYCCKHE
MOKa3aTelI, XapaKTePHU3YIOIINe
e TETPHOCTh  XO3SICTBYIOIINX
CyOBEKTOB Ha OCHOBE THUIIOBBIX
METOIUK Hu JIEHCTBYIOLIEH
HOPMaTHUBHO-ITPABOBOM 0a3bl,
MPEICTABUTH HATJISITHYFO
BH3YAJIM3AINIO TAaHHBIX.
OIIK-2. OIIK-2.1. 3naer ¢ He3HauuTeJbHbIMH|  I[loBbIIIEHHBIH
CriocobeH Vcnonp3yer 3aMeYaHUsIMH: METOIBI TTOHMCKA U
OCYIIECTBIIATH |[OCHOBHBIC cucreMaTu3anuyu MHGOpMaIuu 00
coop, METOJIBI, CPEJICTBA PKOHOMHYECKHX  IpoIeccax U
00pabOTKY M |[TOJTyYCHHS, SIBIICHHSIX
CTATHCTHYCCKH [IPSICTABIICHHS, |YMeeT ¢ He3HAYNTeJIbHbIMH
1 aHaIH3 XpaHEeHUS U 3aMeYaHHUSIMU: paborate ¢
TAHHBIX, 0OpaboTkH HAIOHAIEHBIMHU )i
HEOOXOJUMBIX |[CTATHCTUYCCKHAX |[MEXKIyHAPOIHBIMH Oazamu
70 — TUTS PEIICHUST  |[TaHHBIX ITaHHBIX ¢  IeTBI0  ITOWCKA
84 «XOPOIIO» ITOCTABJICHHBIX MH(pOpMALIUU, HEOOXOIMMOW s
6ano PKOHOMHYCCKHU [pEIICHIISI MOCTABJICHHBIX
B X 3a1a4 PKOHOMHYECKUX 3ajad,
[PaCCYUTBIBATh SKOHOMHUYECKUC W
CONMATBHO-YKOHOMHYECKHE
MOKa3aTely,  XapaKTepHU3YIOIINe
IMesTETPHOCTh  XO3SICTBYOIINX
CyOBEKTOB Ha OCHOBE THIIOBBIX
METOIUK u JIEHCTBYIOIIEH
HOPMaTHBHO-IIPABOBOM 0a3kl,
MPEACTAaBUTH HarJIsaJHyIO|
BU3YaJIU3alHI0 JaHHBIX.
50 - | «ynoBaerBopur [OIIK-2. OIIK-2.1. 3HaeT Ha 0a30BOM YpOBHe, ¢ BaszoBbiii
69 eJIbHO» Crnocoben Vcnons3yer omMOKaMHM: METOAbl IIOUCKA U
6asnno OCYIICCTBIIATH |[OCHOBHBIC cucreMaTH3anuyd MHGOpMaIu 00
B coop, METOJIBI, CPEJICTBA PKOHOMHYECKMX  MpoIeccax U
00paboTKy M |[moJTyueHuUs, SIBIICHHSIX
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CTaTUCTUYECKH [IPE/ICTABICHUS, |YMeeT Ha 06a30BOM YpOBHe, C
i aHAIM3 XpaHEHUs U omuOKaMM:
TaHHBIX, 00paboTKH paboTaTe C HANWOHAJIBHBIMH W
HEOOXOANMBIX [CTATHCTHUECKHX — [MEKIYHAPOIHBIMH 6azamy]
JUISL pETICHUs]  [TaHHBIX TaHHBIX ~ C  MENbI0  ITOMCKA
MOCTAaBJICHHBIX mHpOpMaLK, HEOOXOAMMOM s
PKOHOMHUYECKH [pemeHus MOCTaBJIEHHBIX
X 3a7a4 SKOHOMHYECKHUX 3ajad,
[pACCUNTHIBATE SKOHOMUYECKUE U]
COLMATTBHO-I)KOHOMHYECKHE
MOKa3aTelIH,  XapaKTepU3YIOIINC|
IeSITeIFHOCTD  XO3SIHCTBYIOIIUX|
CyOBEKTOB Ha OCHOBE THIIOBBIX|
METOIUK u JecTByIOIIEH]
HOPMaTHBHO-TIPAaBOBON 6a3pl,
[IPEACTaBUTh HaIJAIHYTO
BU3YaIN3aIHIO JIaHHBIX.
«HeynoBJjeTBop (OIIK-2. OIIK-2.1. He 3naer Ha 06a3oBoM ypoBHe: KommnereHuuu ne
HUTEJbHO» CrnocobeH Vicrionb3yer NPUHLOUIBL, METOAbl TOWCKa U  cOPMHPOBAHBI
OCYIIECTBIISATH [OCHOBHBIE crcremMaTH3anuy MHQGopManuu 00
coop, METOJIbI, CPEJICTBA PKOHOMHYECKHX  TIpoleccax |
00pabOTKY M |TOJTyUCHHUS, SIBIICHHSIX
cTatucTuuecku peactasieHus, (He ymeer Ha 6a30BoM ypoBHe:
i aHaN3 XpaHEHHUS U paboTaTh C HAIMOHAIBHBIMH U
TAHHBIX, 00paboTKH MEKTyHapOTHBIMH Oazamy|
Menee HEOOXOAMMBIX [CTATUCTHYECKHX [MaHHBIX € IIEJBIO noucka
50 JUISL pEIICHUs]  [TaHHBIX nHpOpManny, HeoOXomUMOH s
a0 MOCTABIICHHBIX [peLLICHUS MOCTABJIEHHBIX
B PKOHOMHUYECKH PKOHOMHYECKHX 3aja4,
X 3a7a4 [pacCUNTHIBATE SKOHOMUYECKUE U]

CONMATBHO-YKOHOMHYECKHE
MOKa3aTel,  XapaKTepHU3YIOIINe
IMesTETPHOCTh  XO3SICTBYFOIINX
CyOBEKTOB Ha OCHOBE THIOBBIX
METOIUK u JIEHCTBYIOIIEH
HOpPMAaTHUBHO-IIPAaBOBOM 0a3kl,
MpeICTaBUTh HarJISTHYIO
BHU3YaJIN3aIUIO JAHHBIX.
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1. Heap ¥ 32124 AUCHUILTAHBI:

Henpto yueOHOW AMCHMILTUHBI «/lunelnas aneebpay» SBISETCS - O3HAKOMIICHHE CTYJEHTa C
byHIaMEHTATBHBIMA OCHOBaM alreOpanvecKuXx M T€OMETPUUYECKHX IOHSATHUH, MX B3aUMOCBS3U M
pa3BUTHS; pa3BUTHE HAYAIBHBIX HABBIKOB aHAM3a JKOHOMHUYECKHX IPOIECCOB Ha OCHOBE
MaTeMaTUYeCKOT0 MOJICITMPOBAHUS C HCIIOIH30BAHUEM OCHOBHBIX METOOB, CPEACTB TOJIyYCHHS,
MPEJICTABICHUS, XpaHEHUs U OOpabOTKU CTATUCTHYECKHX [aHHBIX; (OPMUPOBAHUE Y CTYACHTA
TpebdyemMoro Habopa KOMIETEHIINIH, COOTBETCTBYIOIIMX €0 CIeIHATIN3AIMU U 00ECIIEeYNBAIOIINX €TO
KOHKYPEHTOCTIOCOOHOCTh Ha PBHIHKE TPYya.

3anaun yueOHOU AUCHUIUINHBI «JIunelinas aneeopay:

- OO0y4MTh OCHOBHBIM MOHATUSAM M HHCTPYMEHTAaM alredpanyeckoro aHaau3a.

- HayuuTp CTyZIEHTOB IPUMEHATH COBPEMEHHBIM MAaTEMaTUYECKUW WHCTPYMEHTapUi H
METOJbl MAaTEMaTU4ECKOI0 aHajau3a JJI PEIICHUS JKOHOMHYECKUX 3a1ad, MCIOJb3ys OCHOBHBIC
METO/IbI, CPEJICTBA MOTyYEHHSI, IPEACTABICHNUS, XPAaHEHUSI U 00paOOTKM CTATUCTUYECKUX JTaHHBIX.

- HayuuTp CTyZEHTOB METOAMKE IOCTPOCHMs, aHAINW3a M IPHUMEHEHUS MaTeMaTH4YEeCKHX
MOJEJIEH JUIsl OLIEHKU COCTOSIHHS U IIPOTHO3a Pa3BUTHUSA YKOHOMUYECKUX IIPOLIECCOB U SIBICHUN.

- Hayuntp pemars THIIOBBIE MaTEMaTHYECKHE 3aJadd, HCIOJIb3yEMbIE IIPU IPHUHATHU
YIIPaBICHYECKUX PELICHU.

- Hayuutp cTyaeHTOB ueTko (GOpMyJIMpOBaTh 3aJady U HaXOAMTh COOTBETCTBYIOLIHM
AJITOPUTM U METOJ €€ PEILLECHHUs.

- Co3gaTte TEOpEeTUYECKHE OCHOBBI [UI YCIHEIIHOTO H3yYeHHWs IUCLMIUIMH, TpeOyroIux
3HaHUSA MAaTEMaTUYECKOIO aHAIU3a.

2. Copep:kaHue JUCHUNIUHBI:

3‘:[ HanMenoBaHue pa3/1esioB / TeM QU CHUILTHHBI

1. | Cemectp 2 Paznea 1. J/Iuneiinas ajareopa

2. | Tema 1. IlpeoOpa3oBaHust MATPHUIL U CUCTEMBI IMHCHHBIX YPAaBHCHUMH.

3. | Tema 2. Panr maTpuisl.

4. | Tema 3. CTpyKTypa MHOKECTBA PEIICHUI CUCTEMbI JIMHEHHBIX YpPaBHEHUH.

5. | Cemectp 2 Paznes 2. Ilpuiio:keHust TuHeHON ajaredpbl

6. | Tema 4. DneMeHThI BEKTOPHOUN aJIreOpBI.

7. | Tema 5. DieMeHTBI aHATUTUYECKON Tr€OMETPHH.

8. | Tema 6. IlpumMeHEeHHE 2JIEMEHTOB JJMHEHHOU areOpbl B 9KOHOMUKE.
TpyaoeMKkoCcTh JMCHUILIMHBI cocTaBjaseT S 3.e. / 180 yacos

dDopmMa KOHTPOJIS — IK3aAMeH 80 2 cemecmpe
CocTaBuTeib:

Crapmuii mpenoaaBatens Kadeapbl SIKOHOMUKH U ITUPPOBBIX TEXHOIOTHIA
Kpacuonapckoro ¢unmana POY um. I'.B. [Inexanosa JI.A. BunckoBcKas
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