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I. OPTAHU3AIIMOHHO-METOJJAYECKHAM PA3IEJI

]_Ie.]'ll: H 3a1a94 OCBOCHUA JUCIIUIIIINHBI

Ilenbro y4yeOHOM NUCHUIUIMHBL «JIuneunas ancebpa» SBISAETCA - O3HAKOMIICHUE
CTyA€HTa C (YHIAMEHTAJIBHBIMM OCHOBAM alreOpaudeckux U T€OMETPUUYECKUX
NOHATUM, WX B3aUMOCBSI3M W PA3BUTHUS; DPA3BUTUE HAyalIbHBIX HABBIKOB aHaJIM3a
HPKOHOMHUYECKUX TPOLECCOB HAa OCHOBE MAaTEMAaTUYECKOTO MOJIEIMPOBAHUS C
MCIIOJIb30BAHUEM OCHOBHBIX METOJIOB, CPEJICTB MOJYyUEHHUS, IPEACTABICHUS, XPAaHEHUS U
00pabOTKM CTaTUCTUYECKUX JAaHHBIX; (OpMUpOBaHHUE y CTyAeHTa TpedyeMoro Habopa
KOMIIETEHIIMM, COOTBETCTBYIOLUX €ro CHeUUaIn3aluil U 00ECIeUUBAIOIIUX €Tro
KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

3anaun yueOHOM TUCIUILIUHBI «/IuHelinas aneeopay:

- OOy4HUTHh OCHOBHBIM MOHSITHSAM U HHCTPYMEHTaM ajire0pandeckoro aHaim3a.

-  HayuuTp  CTyIEeHTOB  MNPUMEHATh  COBPEMEHHBIM  MaTeMaTUYECKUU
WHCTPYMEHTAPUN U METOJIbI MaTEMaTUYECKOTO aHaln3a JJI PElIeHUs SKOHOMUYECKHUX
3a]1a4, UCTIOJb3Ysl OCHOBHBIC METO/IbI, CPEJCTBA MOIYUICHHS, TPEICTABICHHIS, XpPaHECHUS
1 00pabOTKM CTATUCTUUECKUX JTAHHBIX.

- HayuuTe CTyZeHTOB MeETOIMKE TMOCTPOCHMS, aHaIM3a W MPUMEHEHUS
MaTEeMaTHUYeCKUX MOJENe Il OLEHKH COCTOSHHS W TPOTHO3a  Pa3BUTHI
HYKOHOMUYECKUX MPOIIECCOB U SIBJICHU.

- Hayuutp pemaTe THIOBBIE MaTeMaTHYECKHE 3a7aud, HCIOJIb3yeMble NpU
MPUHSATUYU YIIPABICHYECKUX PEIICHUN.

- Hayuuts crTyneHtoB ueTko (GoOpMyaupoBaTh 3agadyy W HaxXOJHUTh
COOTBETCTBYIOIIUN AJITOPUTM U METOJI €€ PELICHHUS.

- Co3garb TEOPETUYECKHWE OCHOBBI Ul YCHEHIHOIO M3Y4YEHHUsS JAUCLMILUIUH,
TpeOyIOIMX 3HaHUSI MAaTEMaTUYECKOTO aHAIN3a.

MecTo AMCLIMIIMHBI B CTPYKType 06pa30oBaTe/IbHOM MPOrpaMMBbl
JucnumuinHa «/luneiinas aneebpa», OTHOCUTCS K 00s3aTeIbHON YacTH y4eOHOro IiaHa.

06beM AMCHUNIMHBI U BUAbI y4€0HON PaGOThI

Tab6muna 1
Bcero yacos nmo ¢popmam
IMoxa3aTrenau o0beMa AMCHHUILIMHBI o0yueHust
ouHaA \ OUHO-3A0UHAA

O0beM QUCIHIIINHEI B 3a4ETHBIX €IUHULIAX S53ET
O0BeM QUCIUIUIAHEL B aKaJ.yacax 180
gggl\n::myTOqHaﬂ aTTeCcTallUs: Isamen Isamen
KonTakTHasi paboTa o0y4awmmxcs ¢ nmpenoaaBarejem 82 24
(KoHTakT. 4achl), Bcero:

1. KonTakTHas paboTa Ha MPOBEACHHE 3aHATHIA 78 20




JICKOIUOHHOI'O U CECMHUHAPCKOT'O TUIIOB, BCET'O 4YaCOB, B

TOM YHUCJIC:

® JIEKINH

36 8

® [IPAKTHUYCCKUC 3aHATUA

42 12

e ;1a00OpaTOPHBIC 3AHATHUS

B TOM YHCJIC IPAKTHYCCKAA IMMOATrOTOBKA

2. UamuBuayansubie koHCyabTanmn (MK)

3. KonrakTHas paboTa 1o mpoMeXyTO4YHOM aTTecTallu

(Karr)

4. Koncynpramus nepen sx3ameHom (KD)

5. KonrtakTHas paboTa 1o mpoMeXyTOYHOW aTTeCTaliy B
MIEePHOJ] 9K3. ceccuu / ceccnn 3a09HUKOB (KaTTak)

CamocrositesbHas padora (CP), Bcero:

98 156

B TOM YHCIJIC:

e caMocTosTeNbHAs paboTa B mepuo k3. ceccuu (CPak)

(3CZI’ZOJZH}l€mc}Z npu Haaiu4duu IK3amena no ()MCI/}I/U’ZJZMHQ)

32 32

e camocrosiTenbHas padbora B cemectpe (CPc)

66 124

B TOM YHCJIE, CAMOCTOSITeNIbHAsI pab0Ta Ha KYPCOBYIO

pabory

o msydenne DOP (npu nanuuuu)

e M3y4YeHHE OHJIAWH-Kypca WK €ro YacTH

® BBINNOJHCHNUEC MHANBUAYAJIBHOI'O UJIU I'PYIIIIOBOTO

MPOEKTA

® PpaCHCTHO-AHAJIUTUUYCCKHUC 3aJaHUS

e [IOArOTOBKA JOKJIAJ0B

® JI0AT'0OTOBKA K 3aHATHUAM

l'lepequb IJIAHUPYEMBIX p€3yJ/JIbTATOB 06yqumI no AMCIMIIJINHEe

Ta0numa 2

®opmupyeMble

KOMIIeTeHIUH
(K00 u naumenosanue

KomnemeHuuu)

NHaukaTopsl 10CTHAKEHHUS
KOMITeTeHIM
(K00 u naumenosanue
uHOuUKamopa)

PesynbTaTsl 00ydyeHus (3Hanus,
YMeHus1)

OIIK-2. Criocoben
OCYIIECTBIISATH COOp,
00paboTKy U CTATHCTUYECKUN
aHaJIN3 JTaHHBIX,
HGOGXO,Z[I/IMBIX JJIA PCIICHU A
MOCTaBJICHHBIX
3KOHOMMWYCCKUX 3a4a4

OIIK-2.1. Ucnons3yer
OCHOBHBIE METO/IbI, CPEJICTBA
MOJTYYeHUSI, TIPEJCTABIICHUS,
XpaHeHHs U 00pabOTKH
CTAaTHUCTUYECKUX JAaHHBIX

OIIK-2.1. 3-1. 3HaeT meTobI
MIOWCKA U CHCTEeMaTH3aLUH
uHpopMauy 00 S3KOHOMUYECKUX
MPOIIECCAX M SIBICHHSX

OIIK-2.1. ¥-1. YmMmeer paboraTh C
HAIIMOHATLHBIMU "
MEXKTyHAPOAHBIME 0a3aMH JTaHHBIX
C IeNbl0 TIOWCKa WHGOpMAIUH,
HEOOXOAMMOW Ui peUIeHHUs
MOCTaBJICHHBIX ~ AKOHOMHYECKUX
3azad.




OIIK-2.1. V-2. Ymeer
paccUMTHIBATh IKOHOMUYECKUE U
COITMATEHO-9)KOHOMHYECKUE

MOKa3aTeian,  XapaKTepHU3yIIne
JeSITeTbHOCTD XO3SIHCTBYOITIX
CyOBEKTOB Ha OCHOBE THITOBBIX
METOIUK U JEUCTBYIOLIEH
HOPMAaTHUBHO-TIPABOBOM 0a3bl

OIIK-2.1. V-3. VYmeer
MpeACTaBUTh HarJIS,IHYIO
BHU3YaJIU3AIHIO IAHHBIX




Transl GOPMUPOBAHNSA U KPUTEPUH OLICHUBAHUA C(POPMUPOBAHHOCTH KOMITETECHIIHI

II. COAEPKAHHUE AU CHUIIJ/INHDbI

1JI 00y4aromuxcsi 0O4HOM (popMbI 00yUeHH s

Tabnuma

3

HaunmenoBanue pa3aesia, TeMbl
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Cemectp 2
Pasznen 1. /Iuneitnasi anredpa
1. Tema 1. [IpeoOpa3oBanus MAaTPHUIL U 6 8 - - 10 24 | OIIK-2.1 | OIIK-2.1 0. p-a.3. .
CHCTEeMBbI JTHHEIHBIX YpPaBHeHHU I 3-1
Martpuusl. OnpeaenuTens 1 3JIeMEHTapHbIC OIIK-2.1
npeobpasosanus. [loctpoenue onpeneauTes V.12.3
b

pasnokeHueM 1o croiodiy. OnpeaenuTenb
TPAHCIOHUPOBAHHOM MaTpuIlsl. Beranciaenue
OTIPEICTUTEIIS PA3JIOKEHUEM TI0 CTPOKE.
Marpuma u pacumpeHHas MaTPULd CHCTEMBI
JTMHEHHBIX YpaBHEHHUNA. DIIeMeHTapHEIC
npeobpazoBanus Marpui. OOpaTHMOCTh
3JIeMEHTapHBIX peoOpazoBanmid. [IpuBenenue
MAaTpHI K CTYIEHYaTOMY BHUILY
3JIeMEHTapHbIMHU NpeodpazoBanusMu. Cymma
MaTpull. YMHOXEHHE MaTpulbl Ha YUCJIO.
IIpoussenenue Marpul. MaTpuyHas 3aluch
cuctembl ypaBHeHui. CBoMCTBa
apu(pMeTHYECKHX ONepaIiii HaJl MaTPHLIAMH.
Ob6patHas matpuna. [Toctpoenue o6paTHOit
MaTpHIBl 3JIEMEHTapHBIMH
npeoOpa3oBaHUAMH. XapaKTEPUCTHIECKHE
YpaBHEHHS MaTPHUIBL.




Tema 2. Panr MaTpuibl

Panr marpunpl. Panr cTyneHuaToi MaTpHIlbL.
HewusmeHHOCTE paHTa pH 3IIEMEHTaPHBIX
npeobpa3oBaHusIx. Teopema 0 paHTe MaTPHITHL.
Kputepuii nuHeitHON HE3aBUCUMOCTH CUCTEMBI
cTpoK (cTosbuoB). Panr nponsseneHus
MaTpull. Onpenenurens NPOU3BEACHUS MATPHUIL

10

20

OIIK-2.1

OIIK-2.1

OIIK-2.1
VY-1,2,3

p-a.3.

Tema 3. CTpykTypa MHOKeCTBA pelIeHni
CHCTEeMBbI JTHHEIHBIX YpaBHeHH

BexTtopHas 3amuch CHCTEMBI  YpaBHEHMH.
Teopema Kponekepa-Kanennu 0
COBMECTHOCTH CHUCTEMBI JIMHEMHBIX
YpaBHEHMM. PasmepHocTs  mIpoCTpaHCTBa
pelIeHnid OJHOPOAHON CHUCTEMBl JIMHEMHBIX
ypaBHeHHA. CTpPyKTypa MHOXKECTBA PEIICHHUN
CUCTEMBI JIMHEWHBIX ypaBHeHuH. Teopema o
BEIOOpE TIIABHBIX W CBOOOJHBIX HEH3BECTHBIX.
Meron Tl'aycca pemieHuss CHUCTEM JIMHEMHBIX
ypaBHeHUU. Pemienne cucteM JIMHEHHBIX
YpPaBHEHHH €O  CTYNEHYaTOM  Marpuuei
cuctembl. O0Ilee pelieHne CUCTEM JTMHEHHBIX
YpaBHEHUU. I'naBHbIE u CcBOOOTHBIC
HEU3BECTHBIE. Henynessle pelieHus
OAHOPOJHOW CHCTEMbl YpaBHEHUN

14

30

OIIK-2.1

OIIK-2.1

OIIK-2.1
V-1,2,3

p.-a.3.

Paznen 2 Ilpuio:keHne JUHEHHOMH aaredpol

Tema 4. Dj1eMeHTBI BeKTOPHOI aJredpbl

[IpssmMoyronbHas cucremMa KOOpPIHWHAT
Ha TIUIOCKOCTU. PaccrosiHne Mexay
To4ykaMH. JlemeHne oTpe3ka B JAaHHOM
oTHolleHUU. Bektopel. PaBeHCTBO
BekTOpoB.  KoopnaumHatel  Bekrtopa.
CnoxxeHHe BEKTOPOB. YMHOXEHUE
BEKTOpa Ha u4wucio. Pasnoxkenue
BEKTOpa  IUIOCKOCTH IO  JIByM
HEKOJIJIMHEAPHBIM BEKTOPaM.
CkansipHO€ MPOU3BEJICHUE BEKTOPOB.
[IpeoOpa3oBaHne KOOpAMHAT TOYKHU
IpU 3aMEHE CHCTEMBI KOOPAMHAT.
Paznoxxenune  BekTOopa MO Tpem
HEKOMILJIAHAPHBIM BEKTOpaM.

6

12

24

OIIK-2.1

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

p.-a.3.




BekropHoe mnpou3BeAeHUE BEKTOPOB.
CMernaHHOe MPOU3BEJCHUE BEKTOPOB.

[Ipocreiime  cneacTBus  aKCUOM
JINHEITHOTO MPOCTPAHCTBA.
ITogmpocTpaHCcTBO JIMHEHUHOT O

npoctpanctBa. [Ipocreiimme cBolicTBa
JINHEMHO 3aBHCUMBIX BEKTOpOB. baszuc
u KOOPJIMHATHI BEKTOPOB.
CymiecTBOBaHUE Oa3uca
KOHEYHOMEPHOTO MIPOCTPAHCTBA.
PasmepHoCTB JIMHEHNHOTO
MIPOCTPAHCTBA.

5. Tema 5 DjieMeHTbI AHATUTUYECKOMH
reoMeTpuM

O0mee ypaBHEHHWE TUIOCKOCTH. Y CJIOBHE
MapayIeIbHOCTH W TePHeHOUKYISPHOCTH
MJIOCKOCTEH. YpaBuenue MPSIMOU B
MpoCTpaHCcTBe.  B3auMHOe  pacnoyoxeHue
MPSIMON U TJIOCKOCTH, ABYX HPSIMBIX.

10

22

OIIK-2.1

OIIK-2.1

OIIK-2.1
Vv-1,2,3

p-a.3.

6 Tema 6 IlpuMeHeHue 3JIeMeHTOB JIMHEHHO
anre0pbl B 3JKOHOMHKE

Hcnonp3oBanue anreOpsl MaTpHIL.
Hcnonb3oBaHue CUCTEM JIMHEHHBIX
anrebpandeckux ypaBHeHUH. Monens
JleonThEBA MHOTOOTpACIIEBOI IKOHOMUKH
(6amaHCOBBIN aHATN3). DKOHOMHKO-
MaTeMaTHIeCcKasi MOAETh MEXOTPaCIEBOTO
Oamanca. [IpnmeneHme 6amaHCOBOTO METOA B
aHaM3e SKOHOMHUYECKHX ITOKa3aTeIeH.
Jluneitnast mogens Toproeiau. CTpyKTypHas
MaTpHLia TOPrOBIU

10

24

OIIK-2.1

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

p.a.3.

Koncynomayus nepeo sxzamernom (K9)

Koumaxmmnas paboma no npomexcymounou
ammecmayuu 8 nepuood 3K3. ceccuul / ceccuu
3a0ynuxos (Kammsk)

Camocmosmenvhas paboma 6 nepuoo k3.
ceccuu (CPax)

32/-

32

Hmozo

36

42

98/4

180




Tabnuna 4

sTanbl GOPMHUPOBAHUA U KPUTEPHUHU OLIEHMBAHUSA C(POPMUPOBAHHOCTH KOMIIETEHIIMI JI 00Y4aIOIIUXCSl 09HO-32049HO (popMBbI 00yUeHHu st

Ne i/

HaunmenoBanue pa3aesia, TeMbl
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Cemectp 2
Paznen 1. /IuneliHas ajaredpa
1. Tema 1. IIpeoGpazoBanusi MATPHUI H 1 2 - - 21 24 | OIIK-2.1 | OIIK-2.1 0. p.a.3. .
CHCTeMBbI JIMHEHbIX YPABHEH Ui 3-1
Marpuisl. OnpeesiuTesb U dIEMEHTapHbIE OIIK-2.1
npeoOpaszoBanus. [loctpoeHue onpeaenuTens V.123
bt

pasnoxkeHueM 1o croiodiyy. OnpeaenuTensb
TPAHCIOHUPOBAHHOM MaTpuIlbl. Beranciaenue
OIIpENIeNUTEIS PA3IOKEHUEM TI0 CTPOKE.
Marpuna u pacumpeHHas MaTPULd CHCTEMBI
JTMHEHHBIX YpaBHEHHUNA. DIIeMeHTapHEIC
npeobpazoBanus Marpuil. OOpaTHMOCTh
3JIeMEHTapHBIX peoOpa3oBanmid. [IpuBenenue
MAaTpHIl K CTYIEHYaTOMY BHILY
3JIEMEHTapHBIMHU NTpeoOpazoBaHusIMHA. Cymma
MaTpull. YMHOXEHHE MaTpulbl Ha YUCJIIO.
IIpoussenenue Marpul. MaTpuyHas 3aluch
cuctembl ypaBHeHui. CBolCTBa
apu(pMETHYECKHX ONepaIiii HaJl MaTPHLIAMH.
Ob6patHas matpuna. [Toctpoenue o6paTHOi
MaTpHUIbl 3JICMCHTAPHBIMU
npeoOpa3oBaHUAMH. XapaKTEPUCTUIECKHE
YpaBHEHHS MaTPHUIBL.

10




Tema 2. Panr MaTpuibl

Panr marpunpl. Panr cTyneHuaToi MaTpHIlbL.
HewusmeHHOCTE paHTa pH 3IIEMEHTaPHBIX
npeobpa3oBaHusIx. Teopema 0 paHTe MaTPHITHL.
Kputepuii nuHeitHON HE3aBUCUMOCTH CUCTEMBI
cTpoK (cTosbuoB). Panr nponsseneHus
MaTpull. Onpenenurens NPOU3BEACHUS MATPHUIL

17

20

OIIK-2.1

OIIK-2.1

OIIK-2.1
VY-1,2,3

p-a.3.

Tema 3. CTpykTypa MHOKeCTBA pelIeHni
CHCTEeMBbI JTHHEIHBIX YpaBHeHH

BexTtopHas 3amuch CHCTEMBI  YpaBHEHMH.
Teopema Kponekepa-Kanennu 0
COBMECTHOCTH CHUCTEMBI JIMHEMHBIX
YpaBHEHMM. PasmepHocTs  mIpoCTpaHCTBa
pelIeHnid OJHOPOAHON CHUCTEMBl JIMHEMHBIX
ypaBHeHHA. CTpPyKTypa MHOXKECTBA PEIICHHUN
CUCTEMBI JIMHEWHBIX ypaBHeHuH. Teopema o
BEIOOpE TIIABHBIX W CBOOOJHBIX HEH3BECTHBIX.
Meron Tl'aycca pemieHuss CHUCTEM JIMHEMHBIX
ypaBHeHUU. Pemienne cucteM JIMHEHHBIX
YpPaBHEHHH €O  CTYNEHYaTOM  Marpuuei
cuctembl. O0Ilee pelieHne CUCTEM JTMHEHHBIX
YpaBHEHUU. I'naBHbIE u CcBOOOTHBIC
HEU3BECTHBIE. Henynessle pelieHus
OAHOPOJHOW CHCTEMbl YpaBHEHUN

26

30

OIIK-2.1

OIIK-2.1

OIIK-2.1
V-1,2,3

p.-a.3.

Paznen 2 Ilpuio:keHne JUHEHHOMH aaredpol

Tema 4. Dj1eMeHTBI BeKTOPHOI aJredpbl

[IpssmMoyronbHas cucremMa KOOpPIHWHAT
Ha TIUIOCKOCTU. PaccrosiHne Mexay
To4ykaMH. JlemeHne oTpe3ka B JAaHHOM
oTHolleHUU. Bektopel. PaBeHCTBO
BekTOpoB.  KoopnaumHatel  Bekrtopa.
CnoxxeHHe BEKTOPOB. YMHOXEHUE
BEKTOpa Ha u4wucio. Pasnoxkenue
BEKTOpa  IUIOCKOCTH IO  JIByM
HEKOJIJIMHEAPHBIM BEKTOPaM.
CkansipHO€ MPOU3BEJICHUE BEKTOPOB.
[IpeoOpa3oBaHne KOOpAMHAT TOYKHU
IpU 3aMEHE CHCTEMBI KOOPAMHAT.
Paznoxxenune  BekTOopa MO Tpem
HEKOMILJIAHAPHBIM BEKTOpaM.

2

20

24

OIIK-2.1

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

p.-a.3.
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BexropHOoe mNpou3BeneHHE BEKTOPOB.
CMmelaHHOe NpPOU3BEACHUE BEKTOPOB.
[Ipocreiime  cneacTBus  aKCUOM
JINHEITHOTO MPOCTPAHCTBA.
ITogmpocTpaHCcTBO JIMHEHUHOT O
npoctpanctBa. [Ipocreiimme cBolicTBa
JINHEMHO 3aBHCUMBIX BEKTOpOB. baszuc
u KOOPJIMHATHI BEKTOPOB.
CymiecTBOBaHUE Oa3uca
KOHEYHOMEPHOTO MIPOCTPAHCTBA.
PasmepHoCTB JIMHEHNHOTO
MIPOCTPAHCTBA.

5. Tema 5 DjieMeHTbI AHATUTUYECKOMH
reoMeTpuM

O0mee ypaBHEHHWE TUIOCKOCTH. Y CJIOBHE
MapayIeIbHOCTH W TePHeHOUKYISPHOCTH
MJIOCKOCTEH. YpaBuenue MPSIMOU B
MpoCTpaHCcTBe.  B3auMHOe  pacnoyoxeHue
MPSIMON U TJIOCKOCTH, ABYX HPSIMBIX.

19

22

OIIK-2.1

OIIK-2.1

OIIK-2.1
Vv-1,2,3

p-a.3.

6 Tema 6 IlpuMeHeHue 3JIeMeHTOB JIMHEHHO
anre0pbl B 3JKOHOMHKE

Hcnonp3oBanue anreOpsl MaTpHIL.
Hcnonb3oBaHue CUCTEM JIMHEHHBIX
anrebpandeckux ypaBHeHUH. Monens
JleonThEBA MHOTOOTpACIIEBOI IKOHOMUKH
(6amaHCOBBIN aHATN3). DKOHOMHKO-
MaTeMaTHIeCcKasi MOAETh MEXOTPaCIEBOTO
Oamanca. [IpnmeneHme 6amaHCOBOTO METOA B
aHaM3e SKOHOMHUYECKHX ITOKa3aTeIeH.
Jluneitnast mogens Toproeiau. CTpyKTypHas
MaTpHLia TOPrOBIU

21

24

OIIK-2.1

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

p.a.3.

Koncynomayus nepeo sxzamernom (K9)

Koumaxmmnas paboma no npomexcymounou
ammecmayuu 8 nepuood 3K3. ceccuul / ceccuu
3a0ynuxos (Kammsk)

Camocmosmenvhas paboma 6 nepuoo k3.
ceccuu (CPax)

32/-

32

Hmozo

12

156/4

180

12




Dopmol yuedOHbIX 300AHUTL HA AYOUM OPHBHIX 3AHAMUAX:

Onpoc (0.)
Dopmvl meKyuwiezo KOHmpOJA:

Pacuemno-ananumuyeckue 3a0aHuA Uiy UHble 3a0aHUA U 3a0a4u (p.a.3.)
Dopmul 3a0anuil 011 MEOPUECKO20 PEUMUH2A:

Hoxknao (/1.)
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III. YYHEBHO-METOAWYECKOE N MATEPUAJ/IBHO-TEXHUYECKOE
OBECIIEYEHHUE AUCHHUII/IMHbI

PEKOMEHAYEMAA JIMTEPATYPA

OcHoBHasi 1uTEpaTypa:

1. TyranOaes, A. A. Jlunelinas anreOpa : yueOHoe mocobue / A. A. Tyranbaes. - 3-e usn., crep. -
Mocksa : ®JIMHTA, 2024. - 75 c. - ISBN 978-5-9765-1407-2. - Texkct : snextpoHHbIii. - URL:
https://znanium.ru/read?1d=445212

2. Jlunetinas anreOpa : yue6Hoe mocodue / O. 1. Boponun, B. A. XKynero, C. M. [lemunos [u ap.]. -
MockBa ; Bonornma : Uudpa-Umxkenepus, 2023. - 176 c. - ISBN 978-5-9729-1556-9. - Tekcr :
anexTpoHHbId. - URL: https://znanium.ru/read?id=433193

3. Pynwik, b. M. Jlunelinas anreOpa : ydeOHnoe nocodbue / b. M. Pynsik. — Mocksa : UHOPA-M,
2023. — 318 c¢. — (Bricmee obpazoBanue: bakamaBpuar). - ISBN 978-5-16-004533-7. - Texkcr :
anekTpoHHBIH. - URL: https://znanium.ru/read?1d=432196

JlonoTHUTE/ILHAS JIUTEpaTypa:

1. Jluneiinas anreOpa : yue6Hoe mocobme / H. B. I'pemacoBa, M. A. Kopemnukosa, H. .
Kenonkuna [u ap.]. - 2-e uzn., crep. - Mocksa : ®JIMHTA : U3n-Bo Ypan. yu-ta, 2022. - 88 c. - ISBN
078-5-9765-4994-4 (®JIMHTA) ; ISBN978-5-7996-2776-8 (M3a-Bo VYpan. yH-ta). - Tekcer :
anekTpoHHBIH. - URL: https://znanium.ru/read?id=413942

2. Tyran6aeB, A. A. JluneiliHas anreOpa W aHaTIUTHYECKas TeoMeTpus : y4deOHHK / A. A.
Tyran6aes. - Mocksa : ®JIMHTA, 2022. - 260 c. - ISBN 978-5-9765-5265-4. - TekcT : 371eKTPOHHBIH.
- URL: https://znanium.ru/read?1d=431120

3. 3abonorckuit, B. C. Jlunelinas anreOpa u aHaauTH4YecKas reoMeTpus (yueOHbI KOMIUIEKC) :
yaeonoe nmocodue / B.C. 3abonorckuit. — 2-e usm., crep. — Mocksa : UHOPA-M, 2022. — 309 ¢. —
(Beicmiee obpaszoBanue: bakamaBpuar). - ISBN 978-5-16-110519-1. - Tekct: anexkrponnsrii. - URL:
https://znanium.ru/read?1id=399250

4. Boprakosckuii, A. C. Jluneiinas anreOpa u aHanuTHueckas reometpusi. [IpakTukym : yuebHoe
nocobue / A. C. boprakosckuii, A. B. IlanTeneeB. — Mocksa : UHOPA-M, 2023. — 352 ¢. —
(Beicmiee obpazoBanue: bakamaBpuar). - ISBN 978-5-16-010206-1. - Tekct : snektponHsbiii. - URL:
https://znanium.ru/read?1d=432197

INEPEYEHb UH®OPMAIIMOHHO-CITPABOYHBIX CUCTEM

1. http://www.consultant.ru - CipaBouno-npaBoBasi cucreMa Koncynpsrant [lmtoc;
2. http://www.garant.ru - CipaBo4HO-TIpaBoBas cuctema [ apaHr.

INEPEYEHD ITPO®PECCHOHAJ/IbHBIX BA3 IAHHBIX

1. http://www.gks.ru - Poccrat — enepansHas ciyx0a rocy1apcTBEHHOW CTaTHCTHKA
2. www.economy.gov.ru - ba3pl gaHHBIX MuUHHCTEPCTBA IKOHOMHYECKOTO PA3BUTHS U TOPTOBIIH
Poccun

NEPEYEHb PECYPCOB MH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETHU
"MHTEPHET", HEOBXOAUMBbIX /I/I1 OCBOEHUA JUCLHUIIJIMHBI

1. OGmepoccuiickuii MaTeMaTudeckuii moptan www.Math-Net.ru
2. Marematnueckuii popym Math Help Planet — Teopust BeposiTHOCTEH, MaTeMaTHUECKasi CTATUCTHKA
http://mathhelpplanet.com/viewforum.php?{=37
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https://znanium.ru/read?id=445212
https://znanium.ru/read?id=433193
https://znanium.ru/read?id=432196
https://znanium.ru/read?id=413942
https://znanium.ru/read?id=431120
https://znanium.ru/read?id=399250
https://znanium.ru/read?id=432197
http://www.consultant.ru/
http://www.garant.%D0%B3u/
http://www.gks.ru/
http://www.economy.gov.ru/
http://www.math-net.ru/
http://mathhelpplanet.com/viewforum.php?f=37

NEPEYEHb WH®OPMAIMOHHBIX TEXHOJIOTUH, WCIOJIL3YEMBIX IPHU
OCYIIECTBJIEHUHN OBPA3OBATEJIbHOI'O IPOLECCA IIO JAWCHMIIJIMHE,

BK/IIOYAA ITIEPEYEHB I[TIPOTPAMMHOTI'O OBECIIEYEHUA

Omneparmonnas cucrema Windows 10, Microsoft Office Professional Plus: 2019 ron (MS Word, MS
Excel, MS Power Point, MS Access)

AntuBupycDr.Web Desktop Security Suite KommiekcHas 3amura

Bpayzep Google Chrome

MATEPHUAJIbHO-TEXHHUYECKOE OBECIIEYEHHUE AU CHUII/IMHbI

Hucrunnuna «/lunetinas aneebpa» obdecniedeHa:
JUTSI TIPOBEJICHUS 3aHATHH JICKITMOHHOTO THIIA:

— y4eOHOU ayauTopueil, 0O0OpyIOBaHHON Yy4eOHOUW MeOenblo, MYIbTUMEIUWHBIMU
CpeaCcTBaMU O0yUYEHUS ISl AEMOHCTPAIINH JICKITHA-TTPE3SHTAIHI;

IUJT IPOBEICHUS 3aHITUN CEMUHAPCKOTO TUIIA (npakmuueckue 3aHamus):

— yueOHOM ayauTopuiel, o0OpymOBaHHON ydyeOHOW MeEOENbl0 W TEXHUYECKUMU
cpeacTBaMu OOyuYeHHs, CIyKAaIlUMHU JUIs TpEACTaBlIeHUs yuyeOHOW uHbOopManuu:
HOYMOYK, npoeKmop;

JUTSI CAMOCTOSITEILHOM paObO0ThI, B TOM YHUCIIE JIJISl KYPCOBOT'O MPOSKTUPOBAHUS:

— TOMEIICHWEM [IJIi CaMOCTOSITEIbHONW paboThl, OCHAIIEHHBIM KOMITBIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOYCHUS K ceThu «VHTepHeT» u obecrneueHueM
JOCTYTIa K DJIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTeIbHON Cpele YHUBEPCUTETA.

IV. METOAMYECKUE YKA3AHUS 11 OBYYAIOLIMXCA IO OCBOEHHUIO
JTACHUATLIMHDI

» Meronudyeckue peKOMEHIANMK TI0 OpPTaHWU3allMd M BBITIOJHEHUIO BHEAYIUTOPHON
CaMOCTOSATENbHON padOTHI.
» Meroaudeckre yKka3aHus 10 MOATOTOBKE U 0(OopMIICHUIO pedepaTos.

V. METOANYECKHUE MATEPHAJIbI, OITPEAE/JIAIOIINE ITPOLEAYPbI
OLEHNBAHHWA 3HAHUHU U YMEHHUH, XAPAKTEPHU3YIOLIUX 3TAIIbI
®OPMHUPOBAHUA KOMIIETEHIIUHA

Pe3ynbTathl TeKylero KOHTPOJS M IMPOMEXKYTOUHOM arrecTanuul (OpMHUPYIOT
PEUTHUHTOBYIO OIIEHKY paboTel oOyuaromerocs. Pacnpenenenme OamioB mpu
(bopMHUpPOBaHUM PEUTUHTOBOM OIIEHKH PabOThI OOYdYarOMIETrOCs OCYIIECTBISCTCS B
cooTBeTcTBUM C «[lonoxkeHueM O pEUTHHIOBOM CHCTEME OLEHKH YCIEBAEMOCTH U
KauecTBa 3HAaHUM CTYJIEHTOB B MPOIECCE OCBOCHUSI TUCLIUIUIMHBI «/IuHetinas ancebpa» B
dbenepaabHOM rocy1apCTBEHHOM OIO/IPKETHOM 00pa30BaTEIbHOM YUPEKICHUU BBICIIETO
oOpazoBanus «Poccuiickuii sxoHoMuuecknit ynuepcurer umenu I'.B. Tlnexanosay.
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Tabauua 5

Buasl pador MakcuMajibHOE KOJTHYeCTBO 0aJ1710B
BrimonnHeHne yueOHBIX 3a/laHUi HAa ayIUTOPHBIX 20
3aHATUAX
Tekymnii KOHTPOJIb 20
TBOpUYECKUI PEUTHHT 20
[TpomexxyTounas arrectamus (3x3amen) 40
NTOI'O 100

B cootBerctBum ¢ [10y10)KEHHEM O PEUTUHIOBOM CUCTEME OLIEHKH YCIIEBAEMOCTH
M KayecTBa 3HAHWI OOydallMXcs «IpenojaaBaTesb Kadeapbl, HEMOCPEICTBEHHO
BEIYIIUNA 3aHATUS CO CTYJIEHUYECKOW TrpyIIoM, o0s3aH MPOUH(POPMUPOBATH TPYIIY O
pacnpesesieHud PEeUTHHIOBbIX OaioB MO BCEM BHUAaM pabOT Ha MEPBOM 3aHATUU
y4eOHOTO MOAYJIA (CeMecTpa), KOJIMUEeCTBE MOAYJIEH MO y4eOHOU NTUCIUIUIMHE, CPOKax
u (opMax KOHTPOJISI MX OCBOCHHs, (opMe MPOMEKYTOUHOM aTTecTalliy, CHUKECHHUU
OaJIJIOB 32 HECBOEBPEMEHHOE BBIMOJHEHUE BBIIAHHBIX 3amaHuil. OOydaroruecs B
TeYeHUEe yueOHOTO MOIYIIS (CeMeCTpa) MOIyIaroT HHHOPMAITUIO O TEKYIIIEM KOJIMYECTBE
HaOpaHHBIX IO JUCIUTUIMHE 0AJIJIOB Yepe3 JTMYHBINA KaOWHET CTYICHTay.

VI. OHEHOYHBIE MATEPHAJIbI V1A ITPOBEAEHUA TEKYIIEI'O KOHTPOJIA
1 MPOMEXXYTOYHOM ATTECTALIUU

OrneHoUHBIE MaTepHaNIbl TO JTUCHUIIIMHE pa3paboTaHbl B COOTBETCTBUH C
[TonoxenueM o (GOHAE OLIEHOYHBIX CPEACTB B (enepaibHOM TOCYIapCTBEHHOM
OIO/DKETHOM 00pa3oBaTEIbHOM YUYPEXJACHUM BbIciiero oOpa3zoBaHusi «Poccuiickuit
AKOHOMHWYECKHNM yHUBepcuTeT uMeHu ['.B. [liexanosay.

Temamuka Kypcogvix padvom
«Kypcosas paboma/npoexm no oucyunaume «Jlunennas aneebpay yueOHbiM  NIAHOM  He
npeoycMompena

Tunoeoii nepeuenb 60nPOCO8 K IK3AMEHY:

Homep IlepeyeHb BONPOCOB K IK3aMeHY
BOIIpOCca

1. Marpuiibl, OCHOBHBIEC MIOHSITHS.

2. Onepanuu HaJ MaTpULIAMH.

3. CgoiicTBa oneparui HaJl MATPUIIAMU.

4. Onpenenurenu, NOHITUS BUJBI.

5. Onpenenurenu 2 u 3 nopsaxa.

6. OnpenenuTeny BBICIINX MOPSIKOB.

7. CBolicTBa OIpeeanTENEH.

8. OO6parHas MaTpuIia.

9. CrniocoOb1 Hax0x1eHHs 00paTHOM MaTpuIbl. DopMmysa st BEIYUCICHUS
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00paTHOI MaTPHIIHI.

10. Brruuciienue 06paTHO MaTpHUIBI C TOMOIIBIO TTOCTPOCHUSI.

11. Panr matpuie!.

12. CriocoObl BEIYMCIIEHHUS] PAHTOB MATPHIL.

13. CucTeMbl TMHEUHBIX YPABHEHUI, OCHOBHBIE TTOHSATHS.

14. Pemienue cuctem JTMHEHHBIX YpaBHEHHH ¢ momonibio popmyn Kpamepa.

15. Pemienue cuctem JTMHEHHBIX YpaBHEHHH ¢ TIOMOIIBIO OOpaTHOM
MaTpHUIbL.

16. Pemenue cucrem nuHelHbIX ypaBHeHMH . Teopema Kponekepa —
Kanemnn.

17. Pemenne cucreM nuHenHbIX ypaBHeHu. Merton I'aycca.

18. Pemienue mTuHEMHBIX OAHOPOIHBIX CUCTEM YPAaBHEHU.

19. BeKTOpbl OCHOBHBIE TOHSATHS.

20. BekTopsbl u trHENHHbIE Onlepaluyi HaJ HUMU.

21. [Ipoekusa BekTopa Ha OCh.

22. PasnoxeHne BEKTOpa 1o opTaM KOOPIAUHATHBIX OCEH.

23. Monaynb BekTopa. Hanmpasisronime KOCUHYCBI.

24. OnpeneneHne CKaasipHOro NPOU3BENECHUS.

25. CxansapHOe NPOU3BEJICHHE BEKTOPOB U €r0 CBOMCTRBA.

26. BrIpaykeHue CKaJsipHOro NpOU3BEIEHUE YEPE3 KOOPINHATHI.

27. [TpusnoxeHust CKaIIpHOTO MPOU3BEICHUSI.

28. OnpeneneHre BEKTOPHOTO MPOU3BEIACHUS.

29. BekTopHoe nmpou3BeieHre BEKTOPOB U €ro CBOMCTBA.

30. BripaskeHne BEeKTOPHOTO MPOU3BECHUS Yepe3 KOOPANHATHI.

31. IIpunokeHnst BEKTOPHOT'O NPOU3BEICHMUS.

32. OnpeneneHre CMENIaHHOTO TPOU3BEACHUS.

33. CMeniaHHO€ IPOU3BEIEHUE BEKTOPOB M €0 CBOMCTBA.

34. BrIpajkeHue cMeaHHOro Npou3BEEHHs YepPEe3 KOOPAUHATHI.

35. HexkoTopbie npuiioxkeHnsi CMENIAHHOTO TPOU3BEACHUS.

36. JIMHENWHO 3aBUCUMBIE U JIMHEHHO HE3aBUCUMBIE CUCTEMBI BEKTOPOB.

37. OpToroHajibHasi CUCTEMAa BEKTOPOB.

38. basuc npocrpaHcTBa.

39. Paznosxenne BekTopa 1o mponu3BOJILHOMY 0a3uCy.

40. CoOCTBEHHBIE 3HAUYCHNUE U COOCTBEHHBIC BEKTOPHI MATPHIIHI.

41. IIpuBeneHne KBaipaTHON MaTPULIbI K IMAarOHaJIbHOMY BHUY.

42. OpTOroHaJIbHBIE 1 CHMMETPHUYECKUE MATPHIIHI.

43. KBangparuunbie (OpMBI.

44, [TpuBenenue kBaapaTuuHON (HOPMBI K KAHOHHYECKOMY BHITY.

45. OnpeneneHne NOJI0KUTENBHON U OTPULIATENIbHON KBAJPAaTHUYHONU (DOPMBI.

46. JInHnY Ha MIIOCKOCTH.

47. OCHOBHBIE OHTHS JIMHHM.

48. PasnuuHble BUbI YPaBHEHU NIPSIMOM Ha IUIOCKOCTH.

49, [Ipsmast TuHMS HA TIIOCKOCTH. Pa3znuyuHble BUABI 3a7a4.

50. JInHMK BTOPOro nopsijika Ha MIOCKOCTH.

51. OcHOBHBIE TIOHSTHS 00IIIee YPAaBHEHHUS JIMHKS BTOPOTO TTOPSIIKA.

52. OKpy’KHOCTb YpaBHEHHUs NIOHSATHS], CBOMCTBA.

53. DJuIAIIC ypaBHEHUS NOHSTHSI, CBOICTBA.
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54. ['unepOona ypaBHEHUS MMOHATHSI, CBOWCTBA.

55. [Tapabona ypaBHEHHs TOHATHUS, CBOICTBA.

56. YpaBHEeHHE MOBEPXHOCTH M JIMHUU B MPOCTPAHCTBE.

57. OCHOBHBIE IOHATHA. Y PaBHEHUE IJIOCKOCTH B IPOCTPAHCTBE.
58. ITmockocts. OCHOBHEIE 3a/1a4Ul.

59. YpaBHeHHe NpsIMOU B TpocTpaHcTBe. [1oHsATHS.

60. VYpaBHeHMsI IPSAMBIX B IpocTpaHcTBe. OCHOBHBIE 3a1a4u.

61. [Ipsimast 1 mmockocTh B ipocTpaHcTBe. [loHsATHS.

62. IIpsimast v mockocTh B IpocTpaHcTBe. OCHOBHBIE 33/1a4H.
63. BanancoBeIil MeTO4 aHaIM3a YKOHOMUYECKHUX TOKAa3aTeIIeH.
64. DKOHOMHKO-MaTeMaTH4eCcKasi MOZIeNIb MEXKOTPACIEBOro Oananca.
65. 3ajaun MEeKOTpaciIeBOro OajgaHca.

66. [Tonsatre 1 ananu3 0aJIaHCOBOI MOIEIIH.

67. ITocTpoenne GalaHCOBBIX MOJIEIICH.

68. 3ajaun Ha TOCTPOEHNE OATTAHCOBBIX MOJICTICH.

69. [Tpumenenue popmys obpareHus.

70. ITocTpoeHne 6anaHCOBBIX MOJCIICH.

71. IIoHsITHE CTPYKTYPHON MaTpPHUIIBL.

72. 3aauu TPUBOIAIINE K CTPYKTYPHBIM MOJEIISIM.

Ilpakmuueckue 3a0anus K IK3aMeEHY:

> 2

1. Haiitu coGCTBEeHHBIC YnCia 1 COOCTBEHHBIC BEKTOPA MATPHITHI A.

anbl koopauHatel Touek A, A,, A,, A,, B B cucreme xoopaunar OXYZ . Haiitu KoopauHATEI
P. 154y, Ay, Ay, P. P

sexropoB A A, = a_l , A4, = Z , AA, = Z , A B = b. IIpoBepHTh, YTO BEKTOPHI
(a,,a,,a,) obpasyror 6a3uc U HAWTH Pa3NOKEHUE BEKTOPA Z_) 110 3TOMY 0azucy.

4, 4, A, A, B
G111 (3:6:7) (1;5:3) 0:4; -1 (0;7;3)

ansl koopauuatel touek A, A,, A, A,, B B cucreme koopmunar OXYZ . Haiith koOpauHATHI
P. 15 Ay s Ay, Ay, P P

sexropo A A, =a,, A A, =a,, AA,=a,, AB=D>b.Tposepurs, uro BexTops ( a,,d,,d;)

00pasyroT 6asuc U HallTH pasnokeHue BekTopa b 1o sToMy Gasucy.

4, A4, 4, A, B
(0; -4; -6) (2; -5; -4) (5; -5; -10) (5;-1; -12) (7; 6;-14)
Haiitn marpuny u3 ypaBHEHUs X[z 1 ) _ [1 - 1]
1 -1 1 -1

3x, +2x, —x;—6x, =0
4x, —x, —x; —4x, =0

. x, +4x, +3x, -2x, =0
Haiitu obliee peLeHre 1 0JJHO YacTHOE PEIICHHUE.

Haiitu nuneiinyro kombunanuto Bektopos: 2a +4b —2c, tne
a=@4,1,0,b =(2,1,3) ¢ =(1,3,5)
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Haiitu coOGCTBEHHbIE 3HAUCHHUS U COOCTBEHHBIE BeKTOpbI MaTpuisl (4 0 —1

02 4
4 4 1

Pemurts cuctemy nuHelHbIX ypaBHeHuil MetogoM Kpamepa

x+y-—z=-4
2x+3y+z=-1
X—y+2z=6

Ha miIockocTH OTHOCHUTEIIBHO LleKapTOBOﬁ CUCTEMbl KOOpAWHAT JaHbI

TPEYTOJIbHUKA!
A7), B(-11), C(2-3);

Haiitu:

YpaBHEHHS CTOPOH TPEYTOJIbHUKA,;

ypaBHeHue npsmoit BN, mapamnensroii cropone AC;

ypaBHeHue Menuansl CD;

ypaBHeHHE BBICOTH AE;

KOOpAUHATBL

BEpLIMH

10

Pemuts CUCTEMY JIMHEHHBIX ypaBHeHI/Iﬁ MaTpU4HbIM METOAOM

2x+y+z=

3;

Sx=-2y+3z=0;

x+2z=25.

11

Ha mrockocTH OTHOCHTEIIBHO Z[CKapTOBOI‘/'I CUCTEMBI KOOpAWHAT ITaHbI

TPEeYTOJbHUKA!
A(1;7), B(=11), C(2;-3);

Haiitu:

YpaBHEHHSI CTOPOH TPEYTOJIbHUKA;

ypaBHeHHe npsMoit BN, mapannensnoit cropone AC;

ypaBHeHue meauanbl CD;

ypaBHEeHHUE BBICOTHI AE;

KOOpAWHATBI

BEPIIUH

12

Pemmmth cuctemy TUHEHHBIX YPABHEHUN MAaTPUUHBIM METOAOM

2x+y+z=

3;

5x-2y+3z=0;

x+2z=25.

13

Ha miIockocTH OTHOCHUTEIIBHO LleKapTOBOﬁ CUCTEMbl KOOpAWHAT JaHbI

tpeyronsuuka: A (3;2), B (— 1;2), C (4;—3);
Haiitu:

YpaBHCHHS CTOPOH TPEYTOJIbHUKA,;

ypaBHeHue npsimoii BN, mapasuienbroit cropone AC;
ypaBHeHHe Meauanbl CD;

ypaBHeHHE BBICOTH AE;

KOOpAUHATDLL

BEPLIMH

14

Jlanwr MmaTpunel B, C, D, E, F
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|
N O WA
—_ = N =

2 2 1
01 -3 4
C=0 1 3|, D= 5
21 0 3

-1 -2 2

0 1 -1 4 1
E=|-2 4|, F=|2 -3 3
5 3 1 1 4

Haiitu criemyrorye KOMOMHAIINY STUX MaTPHIL L=2C-F+EDB

15 | Haiiti panr npousBeneHue Matpull AB, eciu
31 -2 4 5 8 1 3
4—la 3 | B=|1 2 4 -1 0 4
2 4 1 31 2 5 43
b
16 Haiitu CKaJIIpHOC, BEKTOPHOC U CMCITAHHOC ITPOU3BCACHUEC BEKTOPOB
a = 3i-2j+k, b = 4j-5k.
17 Jana cucrema Tpex JMHEHHBIX YpaBHEHHMH C Tpemsl HEM3BECTHbIMU. JlOKa3aTb COBMECTUMOCTb 3TOM
3x, +x, +x; =1,
CHCTEMBI M PELINTh €€ MATPUIHBIM METOIOM. ¢ X, +2X, —2x; =7,
2x, —3x, +6x, =-14.
18 Ha T1uUIoCKOCTH OTHOCHTENBHO [CKapTOBOM CHCTEMBI KOOPIHMHAT JaHbl KOOPJMHATBI TPEX TOYCK:
A1), B(14), C(1;5);
Haiitu:
xoopuHaTe Bektopa CA ;
nuHy otpeska AB ;
mwromans Tpeyromsanka ABC ;
yron B.
19 JlaHBI KOOPIAMHATHI BEPIIMH THPaAMUIBI ABCD , TAKHE YTO A(4;2;5), B(0;7:2) , C(O;Z;—7)’ D(L:50)
Haiitu: nymmset pedep nupamunst AB, AC, AD, yroa mexy pedpamu AB u BC
20 Jlana cucreMa JMHEWHBIX ypaBHeHUU. Jl0Ka3aTb €€ COBMECTHOCTb M PEIIUTh CPEICTBAMU MATPUYHOTO
4x, —3x, +2x; =9,
2x, +5x, —=3x, =4,
5x, +6x, —2x; =18.
HCUHCIICHUSL.
21 B mpocTpaHCTBE OTHOCHTEIHHO HEKOTOPOTO 0a3nca JaHbl KOOPAUHATHI TPEX BEKTOPOB:

a(213), b(1:2-2), ¢(3:3:-2);
1. HaifTu KOOpJMHATHI BEKTOPOB 25 + 55 - E , E(EZ)
2. Beruncnuth 52 +52 —ZE; %E

3. Haiitu KocuHYC yrya Mek1y BekTopamu d u b .
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22

3x, +x, +5x; = 7x, =6

X, +4x, —2x, +3x, =12
Pemuts cucremy nTuHeHHbBIX ypaBHEHH MeTo0M ["aycca

5x, +2x, +6x, —4x, =14

3x, +x, = 3x;+x, =2

23 i -1 1 1 1
Halitn matpuuy u3 ypaBHEHUS - _
1 1 1 -1
24 JlaHbl KOOpAUHATHI BEPIIUH nupamMuasl 4ABCD , TaKue 4To A(—4;2;6) 3(2;_3;0), C(-10;58)>
D(-5;2;—4) - Haiita: jumany pebpa AB, AC, BC u yron mexny pebpamu AB u AD
25 | BoiicHUTh sBASeTCA M JaHHAS CHCTEMA BEKTOPOB 4, (1,2,3), 4, (2,—1,1), A, (1,3,4) JUHEHHO
3aBUCHMOM WJIM JIMHEWHO HE3aBUCHMOM, HAWTU pa3iioKeHUE BEKTOpa
B(1,4,-1) 3amaHHBIM BEKTOpaM.
26 Jlana cuctema nMHEMHBIX ypaBHeHUH. JlokazaThb €€ COBMECTHOCTb M peluTh MeroioM Kpamepa.
X, +x, —x; =—4,
4x, —3x, +x; =3,
2x, +x, —x; =-5.
27 | 2. B mpocTpaHCTBE OTHOCHUTEIBHO HEKOTOpOro Oa3uca OaHbl KOOPAMHATHI TPEX
BEKTOPOB:
a(2:-13), b(-1,2;-2), ¢(0:3;-2);
Haiiti koopaunatel Bektopos 3d + 2b — ¢, b(ac).
—y  —p o
Bemumcuts a +b —bce; abe.
Haiitn KocHHYC yria Mex1y Bektopamu @ u b .
28 3. BeraucnuTs paHr 3aJaHHON MaTPHUIIBI
2 —1 3
1 — 2 1
3 —1 3
29 A1,2,3), A,(2,—1,1), 4,(1,3,4
BBISICHUTS SIBJIICTCS M JAHHASI CHCTEMa BEKTOPOB 1( > )’ 2( > )’ 3( = ) JIMHEHHO
3aBUCHMOM WJIM JIMHEHHO HE3aBUCHMOM, HAWTU pa3iioKeHUE BEKTOpa
B(1,4,-1) 3agaHHBIM BEKTOpaM
30 Haiiti matpuily W3 ypaBHCHHS - 2 1 _ 7 -1
1 -1 1 -1
31 -5 1 5
Haiitu coOCTBEHHBIC 3HAUCHUS U COOCTBEHHBIC BEKTOPHI MATPHIIBI 6 -2 —10
7 1 5
32 3x,+2x, —x; —6x, =0
4x, —x, —x; —4x, =0
. +4x, + —-2x, =
4, Haiitu o0riiee pelieHne 1 OIHO YaCTHOE PEIICHHE. Xy +4x; +3x;, - 2x, =0
33 5. Ha 1miockocTH OTHOCHUTENIBHO JCKapTOBOM CHCTEMBI KOOPAWHAT JAHBl KOOPAWHATHI TPEX TOYCK:
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A(-1;2), B(3:-2), C(0;1);
Hawu:
xoopauHathsl Bektopa CA ;
nuHy otpeska AB ;
mwromans Tpeyromsanka ABC ;

yron B.

X 22
6. Haiitu coGCTBeHHBIC YHcIa U COOCTBEHHBIE BEKTOPA MAaTPHUIIBI A. 2

35 | Jlans! koopauHaTh TOUEK A, A,,A4;,A,,B Bcucreme xoopaunar OXYZ . Haiitn xoopaunatsl
sexropos A A, =a,, AA,=a,, 4 A,=a,, AB= b. IIpoBepuTsb, uto BeKTOpSLL ( A, d,,d;)
00pa3yroT 6a3uc U HAaHTH pas3iIoKEHUE BEKTOpa E 10 3TOMY 0a3ucy.

A, A, A, A, B
(SR ERY) (3:6;7) (1:5:3) 0:4; -1 (0;7;3)

36 | Maubl koopaMHATHI TOYEK A,4,,4,,A,,B B cucreme xoopmunar OXYZ . Haiitn xoopaunatsl
sexropo A A, =a,, AA,=a,, AA,=a,, AB= b . TIpoBepuTs, 4TO BeKTOpEI ( a,,a,,a,)
00pa3yIoT 0a3uc ¥ HaliTH pasnokeHne BEKTOpa b 1o sTOMYy 6asucy.

A, A, A, A, B
(0;-4; -6) (2;-5,-4) (5;-5;-10) (5;-1;-12) (7, 6; -14)
37 Haiiti matpuily W3 ypaBHCHHS - 2 1 _ 1 —1
1 -1 1 —1
38 | Haiitu coGecTBeHHBIC 3HAYCHNS M COOCTBEHHBIC BEKTOPHI Matpuupl (4 0 —1
0 2 4
4 4 1
39
x+y-z=-4
Pewmtsb cucteMy JTMHEHHBIX ypaBHeHuit meTonom Kpamepa ¢ 2x+3y +z =—1
X—y+2z=6
40 2x+y+z=3;
S5x-2y+3z=0;
x+2z=>5.

Pemuts cuctemy nuHeHBIX ypaBHeHuUil MetogoM I'aycca
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Pacuemno-ananumuueckue 3aoanusa/zaoauu:

Tema 1. IIpeoOpa3oBaHust MATPHUIl U CHCTEMbI JIMHEHHBIX YPABHEHU

1. Berunciauts omnpenenurenu martpun K,F,C,A4. HpOBeCTI/I BBIYHCJIICHUSI HEIOCPEJACTBEHHO U C
ucrioyiep3oBanueM MS Excel.

1 -2 7
2 2 1
~2 -N 4
= , C=|0 N 3|
0 3 1 2
-1 -2 2
3 -1 3 -1
-1 4 1
2 -N
F=|2 -3 3|K= .
—2 4
1 N 4

2. 1nd 3aianHbIX MaTpull F, 4 (3aganue 1) HallTu MUHOPBL M,;, M|, M,; u anreOpanueckue
NOnonHeHus A,y, As,, A4, Ay COOTBETCTBYIOIIUX 3JIEMEHTOB.
3. HaliTi HEM3BECTHOE YUCIIO X U3 YPAaBHCHUM:

4. BBIYUCIIUTH ONpPEeNUTENh MaTPULIBI A ABYMS criocoOamu: 1) modydeHueM HyleH B i -i CTpOKe U
Pa3IOKEHUEM TI0 PJIEMEHTaM dTOW CTPOKHU; 2) MOJyYEHUEM HYJIEH B j -M CTOJIOIE U Pa3IOKEHUEM 110
3JIEMEHTAM 3TOr'0 CTOJIOIA.

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

5. BBIYHCIUTH ONpeAeTUTEeNb YeTBEPTOT O MOPSIKA, UCIIONB3YsI KaK aareOpandeckue JTOMOIHEHUS, TaK
U 3JIEMEHTapHble IPeoOpa30BaHus MATPHIL.

2 1 0 5
3 -7 8 -9
-1 3 -5 0
-4 3 -3 5

Tema 2. Panr MaTpuubl

1. TlpuBectu MaTpHIbl K KAHOHUYECKOMY BH]LY, OTIPEIEIUTh Oa3HCHbIE MUHOPHI M PaHTH: 0 Oj.

0 0

4=(2 3) BZG ij

2. Beraucaute panr Matpuil A v B u panr ux npousBeaeHus AB:

A=|3 6 p

3. VYka3zaTb Te 3Hau€HUs NapaMeTpOB P U J, IPH KOTOPHIX paHT MAaTPUILIbI PaBEH €1ECHUILIbI
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4.
3.

2 sj
Omnpenenutb cOOCTBEHHBIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPHI MaTPHIL; AZ(“ U,

[ocTpouts MaTpuiy pasMepa 4 X5 umerontyro panr r = 1

Tema 3. CTpyKTypa MHOKeCTBA PellIeHHH CUCTEMbI JIMHEHHbIX YPABHEHUI
1. 3ammcaTh cucTeMbl ypaBHEeHUI B MaTpu4HO# popme. Ha3ath Bce cocTaBmisionrie MaTpU4IHOM
x+ 3x,+ Tx,= 2
CUCTEMBI: ! 3x, 7,
2x,+ Tx,+ 9x,= 0
2x = 3y= -7

2. Pemuth cuctemsl ypaBHeHHI MeTo10M (110 hopmynam) Kpamepa:
Sx+ 4y= 17
3. Pemmth cucTeMbl ypaBHEHUN MAaTPHUYHBIM METOI0M (C IIOMOIIBIO OOpAaTHON MaTpPULIbI):

4 S5x+ 8y+ 6z= 7
3x+ Sy+ 4z= 5
Tx+ 9y+ 4z= 1

5. Onpenemmrs, SIBISETCS JIM CUCTEMA YpaBHEHUH COBMECTHOM, U €CJU 11, TO CKOJIBKO UMEET PEIICHUI?

x+ 2x,+ 3x,—- x,= 0
x—- x+ x+ 2x,= 4
X+ S5x,+ 5x,— 4x,= -4
x+ 8x,+ Tx,— Tx,= 6

Tema 4. D1eMeHTHI BEKTOPHOI ajaredpbl

HaiiTu nuHelHyI0 KOMOUHALIMIO BEKTOPOB: 24 +4b —2¢ , THe g = {4;1,0} b= {2:1;3},c ={-1;3;5} -

1.

2.

Haiitn jumny Bektopa: @ = {2;4,—3;0}.

Bprunciuts yiMHy BEKTOpA: c=a —E ,TIe g = {2;3;2}, b_ = {1;2;2}.
HaiiTy nuHeiiHy0 KOMOHHAINIO BEKTOPOB: d = (a,b )¢ —a , TIe

a ={L0;},b ={0;2,0},c = {3;2;1} .

Haiitu junny BekTopa ¢ = (@,b )b , TAe a ={2;1;3},b = {1;2;—1} .

Tema 5. Di1eMeHTBI AaHAINTHYECKOH IreOMeTPUH

CocraBuTh ypaBHEHHUE INIOCKOCTH, MPOXo e yepe3 Tpu Touku Mi(1, 2, —1), M2(2, 2, 3), Ms(1,
0, -2).

Haiitu paccrostaue ot Touku M(5, 3, 2) 10 MIOCKOCTH 2x +3y +6z+4=0.

CocraBUTh ypaBHEHHE IUIOCKOCTH, MPOXOIAIIed uepe3 Touky M(2, -3, 1) mapamienpHO
IUIOCKOCTH 5x —4y+7z—-43=0.
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4. CocraBuTb ypaBHEHHE INIOCKOCTH, Ipoxosaiiel uepe3 Touky M(3, —4, 1) neprneHauKkyaspHo JByM
MJIOCKOCTAM P, :2x-3y+4z-17=0, P,:5x-y+2z+35=0.

. |2x=3y+5z+7=0,
5. anbl obuiiie ypaBHEHHS MPSIMOI
x+3y—-4z-1=0.

Hamnncars kaHOHMYECKHE U TAPAMETPUUECKUE YPABHEHUS 3TON IIPSIMOIA.

Tema 6. IlpyMeHeHMe JIEMEHTOB JUHENHON aJaredpbl B IKOHOMUKE
B Tabnuiie npuBeieHbl JaHHBIC O THEBHOM MPOU3BOAUTEIHHOCTH S IPEANIPHUATHIA, BEITYCKAOMUX 4
BHJIa IPOAYKIIMH C MMOTPEOIEHUEM 3-X BHIOB CHIPhS, a TAKKE MPOJOJKUTEIHFHOCTh pa0OThI KaXKI0TO
MPEANPUITHS B TOAY U IIEHA KAKJOTO BUJIA CHIPbSL.

Bun [Tpon3BOAUTENEHOCTD NPEATIPUATUH], U3/1. /I€HB 3aTpaTsl BUJOB ChIpbs U3/1€THS,
n3neims Ne ell. Beca/u3.
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
KonngectBo pabouux qHel B rony I{eHa BUIOB ChIPbs
1 2 3 4 5 1 2 3
200 | 150 170 120 140 40 50 60

TpeOyeTcst onpenenuTs:

1) romoBYI MPOU3BOJUTEILHOCTH KAXKIOTO MPEANPUATHUS 10 KaXKIOMY BUY U3JIETUH;

2)  TOJOBYIO MOTPEOHOCTH KaXAOTO MPEIMPUITHS 110 KaXKI0MY BUIY ChIPbS;

3) TOHOBYIO CyMMY KPEAMTOBAHUS KaXIOTO MPEIMPHSITHS JIJIs 3aKYIKH CHIPhs, HEOOXOAUMOTO JIJIst
BBIIYCKA MPOIYKIIUU YKa3aHHBIX BUJOB U KOJIUYECTB.

4)  Tlo maHHBIM TAOJHUIIBI COCTABUTH HOBYIO TAOIUILY MO CIEAYIOUIUM YCIOBHSIM:

® JIHEBHAas MPOW3BOJMUTEIBHOCTh BCEX NMpeaAnpuaTuid yeennurnsaercs Ha 100%,

*  ypcno pabo4ux JHEH B roxy 1uist 1-ro mpeanpusatus yBenuauBaeTcs Ha 50%, a s ocTalbHBIX — Ha
40%,

® [ICHBI HA BUJIbI CHIPBSl YMEHBIIAIOTCA cOOTBETCTBEHHO Ha 10, 20 u 30%.

Onpenenutb CyMMbl KPEAUTOBAHUS PEIIPUITUNA U UX COOTBETCTBYIOIINE POLEHTHBIE N3MEHEHUSI.

Bonpocwt ona onpoca:

JIuHeliHbIE ypaBHEHHE C N HEU3BECTHBIMH.

OO6pa3oBaHre CUCTEM JTMHEHHBIX YpaBHEHUH .

VYcnoBue COBMECTHOCTH U ONIPEACIICHHOCTH CUCTEM JIMHENHBIX YPaBHEHUM.
MarpuuHas 3anuch CUCTEM JIMHEWHBIX YPABHEHHIA.

Pemenue cucrem nnHelinbix ypaBHeHul. Teopema Kponekepa — Kanenu.
PenieHne HEBBIPOKIEHHBIX JIMHEWHBIX CUCTEM.

®opmynsl Kpamepa.

e A

Pemienue cucrtem JIMHEHHBIX ypaBHEHUM MeToA0M ["aycca.
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9. Cucrema OJHOPOIHBIX JIMHEWHBIX YPaBHEHUM.

Temamuka ooknaooe:

1. Amnanu3 6anaHCOBOM MOJIEINH.

2. Tloctpoenue 6amancoBbix Mojenei. [Ipumenenue hopmyn oOpareHusl.

3. TMoctpoenue 6amaHCcOBBIX MoAeNel. Paznoxenne B MaTpUuHBIN sl

4. TloHsiTHE CTPYKTYpPHOU MaTpPUIIBI.

5. Buorpadus Pene Jlekapra n Jleonapaa Diinepa.

CTpyKTypa 3K3aMEeHAUMOHHOI0 O1JjieTa
Haumenosanue oyenounozo cpeocmea Maxkcumanvhoe
Koiuuecmeo 0annoe

Bonpoc 1 10
Bonpoc 2 10
Ilpaxmuuecroe 3a0anue (pacuemuno-anarumuyecxoe) 1 10
Ilpakmuuecxoe 3a0anue (pacuemno-ananumuiecxkoe) 2 10

IToka3aTe/in U KPUTEPHHU OLIEHUBAHUS IUIAHUPYEMBIX Pe3yJbTATOB OCBOCHHS
KOMIIeTEHIIUH 1 Pe3yJIbTATOB 00y4YeHUsl, IKAJIa OlleHNBAHUSA

Tabnuma 5
Popmupyemrr| - Muukarop Kpurepuu YpoBeHb ocBoeHUsI
MIkana oneHNBaHUA e TOCTUKEHUSI N
OIleHUBAHUS KOMIIeTeHIHi
KOMIETEeHIHN | KOMIEeTEeHIHI
OIIK-2. OIIK-2.1. 3HaeT BepHO W B moJHoM|  IIpoaBUHYTBI
CriocobeH Mcnonb3yer o0bemMe: METOJBl IOUCKA U
OCYILIECTBIISATh [OCHOBHBIC METO/IBL,CHCTEMATHU3AIUN UHPOPMALIUU 00
coop, cpencTBa PKOHOMHYCCKUX  MpoIeccax |l
00pabOTKy M |[TONTyUYCHHUS, ISTBIICHUSIX
CTATUCTUYECKH [IPECTABICHUSA, |YMeeT BEPHO H B IOJHOM
1 aHAIN3 XpaHEHUs U o0beme:
ITaHHBIX, 00paboTKH paboTaTh C HAIMOHAILHBIMH U
HEOOXOIUMBIX [CTATHCTHYECKUX  MEKIYHAPOIHBIMU 6azamn
85 - UI pelieHus]  |TaHHBIX ITaHHBIX c LEIIBIO0 TIONCKQ
100 «OTJUYHO»  [[IOCTaBJIEHHBIX MHpOpMAaNK, HEOOXOAMMON s
0aJiio PKOHOMHYECKH [peTIeHAS MIOCTAaBIICHHBIX
B X 3a1a4 PKOHOMHYECKUX 3amad,

[PACCUUTHIBATE IKOHOMHYCCKHE U
COIAIbLHO-DKOHOMHYECKHUE
MOKA3aTeiIM,  XapaKTePU3YIOIIHE
IIeaTeILHOCTE XO3SIHCTBYFOIIUX
CyOBEKTOB Ha OCHOBE THIIOBBIX|
METOIUK 71 JIeUCTBYIOIEH
HOPMAaTHBHO-TIPAaBOBOM 0a3bl,
MPEICTaBUTh HaTJSATHYIO
BHU3YaJIN3aIMIO JaHHBIX.
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OI1K-2. OI1K-2.1. 3Haer ¢ He3HauyuTedbHbIMHM| IloBbIlIEHHBIH
CriocobeH Mcnonb3yer BaMeYaHMSIMH: METOJbI MOKMCKA Ul
OCYILIECTBIISAITh [OCHOBHBIC METO/IBL,CHCTEMATHU3AUN UHPOPMALIUU 00
coop, cpencTaa PKOHOMHYECKHX  TpoIeccax
00paboOTKy 1 [MOJTydeHUS, ISTBITCHUSX
CTATUCTHYECKH [IPEICTABICHUSA, [YMeeT ¢ He3HAYMTeJIbHbIMH
i aHaIH3 XpaHeHHS U BaMeYaHHsIMU: paboTats C
IMTaHHBIX, 00paboTKH HAIMOHAJILHBIMH 7|
HEOOXOIUMBIX [CTATHCTHYECKUX  MEKIYHAPOIHBIMU 6azamn
70— 84 TS pelICHUsT  |TaHHBIX MAaHHBIX € IETbI0  IIOWCKA
6aJ_mo «XOPOIIIOY [MOCTABJICHHBIX MHPOPMALUY, HEOOXOIUMOMN JUIs
PKOHOMUYCCKHU [peIICHHS MMOCTaBJICHHBIX|
B X 3a/1a4 PKOHOMHYECKUX 3amad,
[PACCUUTHIBATE IKOHOMHYCCKHE U
CONMATEHO-?)KOHOMHYECKHE
MOKa3aTeId,  XapaKTePHU3YIOIIHe
MesITeTbHOCTD XO3STACTBYOIINX
CyOBEKTOB Ha OCHOBE THIIOBBIX|
METOIUK " JIeUCTBYIOIEH
HOPMAaTHBHO-TIPAaBOBOM 0a3bl,
MPeJCTaBUTh HATJISTHYEO)
BU3YaJU3AIMIO JAHHBIX.
OIIK-2. OIIK-2.1. 3Haer Ha 0a30BOM YpOBHe, C Ba3zoBbrii
CriocobeH [Mcnonb3yer OIIMOKAMM: METOJbl IOUCKA U
OCYILIECTBIISATh [OCHOBHBIC METO/IBL,CHCTEMATHU3AIUN UHPOPMALIUU 00
coop, cpencTBa PKOHOMHYCCKUX  MpoIeccax |
00pabOTKy M |[TONTyYCHHUS, ISTBIICHUSIX
CTAaTUCTUYECKH [IPEJCTABICHUSA, |(YMeeT Ha 06a30BOM YPOBHE, C
i aHamM3 XpaHeHHS U omMéKamMm:
ITAaHHBIX, 00paboTKn paboTaTh C HAIMOHAILHBIMH U
HEOOXOIUMBIX [CTATHCTHYECKUX  MEKIYHAPOIHBIMU 6azamn
50-69 | «ytoBreTBOPUT TS peIIeHnsT  |TaHHBIX JAHHBIX  C  LETbIO  MOHMCKYY
6210 CLHON IMOCTaBJIEHHBIX MHpOpMaNMK, HEOOXOAMMON s
5 PKOHOMHYECKH [peTIeHAS TTOCTaBJICHHBIX|
X 3a1a4 PKOHOMHYECKUX 3amad,
[pPACCUMTHIBATE IKOHOMHYCCKHE U
COLMATLHO-)KOHOMHYCCKHE
MOKA3aTeiIM,  XapaKTePU3YIOIIHE
IMesITeTbHOCTD XO3SIHCTBYFOIIUX
CyOBEKTOB Ha OCHOBE THIIOBBIX|
METOIUK " JIeUCTBYIOIEH
HOPMAaTHBHO-TIPAaBOBOM 0a3bl,
MPEICTaBUTh HaTJSAHYTO|
BU3YaAJTU3AINIO JAHHBIX.
OIIK-2. OIIK-2.1. He 3naer Ha 0a3oBoM ypoBHe: KommnereHuuun He
CriocobeH Mcnons3yer MPUHINIBI, METOABl MOWCKa H  c(hopMHPOBAHBI
OCYILECTBIISITH [OCHOBHBIC METOJIBL,CHCTEMATH3AIINH HHPOpPMAIUU 00
coop, cpencTaa PKOHOMHYECKHX  TpoIeccax H
00pabOTKy M |[TONTyUYCHHUS, ISTBIICHUSIX
Menee CTATUCTHYECKH NPEACTABICHNU, He ymeer Ha 6a30BOM ypOBHE:
50 «HEYOBJIETBOP [if aHAIM3 XpaHCHHS U paboTaTh ¢ HANMOHAJIBHBIMH U
a0 HTEJTBHO» ITaHHBIX, 00paboTKU MEKTyHAPOHBIMH 0azamu
HCOOXOUMBIX [CTATUCTHYCCKUX |TaHHBIX  C  [CIBI0  ITOHCKA
B TS peIIeHnsT  |TaHHBIX MHPOPMALNH, HEOOXOTUMON Ui
MOCTABICHHBIX [peTIeHHS TTOCTaBJICHHBIX|
PKOHOMHYECKH PKOHOMHYECKHX 3amad,
X 3a/1aq [paCCUMTHIBATE IKOHOMHYECKHE WU

COIMNAJIBHO-ODKOHOMHUYCCKHE

MoKa3aTea,  XapaKTEePU3YIOIIHE
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MCATCIbHOCTD XO3${I7[CTByIOHII/IX
CY6T)€KTOB Ha OCHOBC THIIOBBIX|

METOIUK u JIeHCTBYIONIEH
HOPMAaTHBHO-TIPAaBOBOM 0a3bl,
MPEICTaBUTh HaTJSAHYTO|

BU3YyaJIN3alluI0 TaHHBIX.
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MHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIINA
deepasibHOE TOCYIAPCTBEHHOE OIKeTHOEe 00pPa3oBaTe/IbHOE Y4pesKIeHHe BbICIIEro 00pPa30BaHMSs
«Poccuiickuii JxoHoMuvecknil ynusepcuretr umenu I'. B. Iliexanosa»
Kpacnogapcknii punuana PIOY um. I'. B. Ilnexanosa

cDaKy.TIBTCT 9KOHOMHKH, MCHCIPKMCHTA U TOPTOBJINU

Kadenpa skoHoMuk# 1 1UPPOBBIX TEXHOJIOTHI

AHHOTAIIMS K PABOYEHN ITPOT'PAMME JTUCIUILIAHBI

51.0.19 JUHEMHAS AJITEBPA

Hanpagsaenue noarorosku 38.03.01 SdKOHOMUKA

HanpagsieHHOCTH (NPO(HJIb) MPOrPaMMbI
JKOHOMHKA U YIIPABJIEHHE HA NPEANPUATHH (OPraHU3ALNH)

YpoBeHb BbICHIET0 00pa30BaHUs bakanagpuam

Kpacnomap — 2024 r.



1. Ieap U 3a7a4u AMCHUNJIMHBI:

[enpro yueOHON MUCHMIUIUHBI «/unelinas anreeopay» SBIASETCA - 03HAKOMIICHHE CTYJICHTa C
(GyHIaMEHTAILHBIMU OCHOBAaM aire0OpanyecKux M TCOMETPUUYECKUX TMOHSATHUH, WX B3aUMOCBSI3U U
pPa3BUTHUS;, Pa3BUTHE HAYAIBHBIX HABBIKOB aHalW3a HSKOHOMHUYECKHUX IPOIECCOB HAa OCHOBE
MaTeMaTUYeCKOro MOJICIUPOBAHMS C HMCIOJb30BAHMEM OCHOBHBIX METOJIOB, CPEACTB MOJYUYCHHS,
MIPEACTABICHUS, XpaHEHUsS W OOpaOOTKM CTAaTHCTHYECKUX aHHBIX; (OpMHUpOBaHWE y CTYyACHTA
Tpebyemoro Habopa KOMIETEHIINIA, COOTBETCTBYIOIINX €0 CHEIUAIN3AINHA U 00eCIIEYHBAIOIINX €T
KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPy/a.

3amaun yaeOHON AUCITUTUTHNHBI «/IuHelnas areeopa:

- OOy4UTh OCHOBHBIM MOHSATUSM U HHCTPYMEHTaM alreOpandecKkoro aHalm3a.

- HayuuTh CTYOE€HTOB NPUMEHSTh COBPEMEHHBIM MAaTeMaTHYECKUHW HHCTPYMEHTapuh U
METOAbl MATEeMAaTHYECKOTO aHajau3a JJsi PEelIeHUS SKOHOMUYECKUX 3a/1ay, UCIOJIb3ysl OCHOBHBIC
METO/Ibl, CPEJICTBA MOTyYEHUS, IPECTABICHUS, XpaHEHHSI U 00paOOTKU CTATUCTUYECKUX JTAHHBIX.

- Hayuuth cTyaeHTOB METOAMKE MOCTPOEHHUS, aHAIW3a U MPUMEHEHUs MaTeMaTHYECKUX
MOJeJIe! JJIsl OLICHKU COCTOSIHUS M IPOTHO3a Pa3BUTUS SKOHOMUYECKHUX MPOLIECCOB U SBIICHUM.

- HayunTp pemars THUNOBBIE MAaTeMaTHYECKUE 3a/1a4d, HCIOJIb3yeMbI€ IPU IPUHATUU
YIIPABJICHUYECKUX PELICHUMN.

- Hayuutp cryneHToB ueTko (opMynupoBaTh 3adadyy M HaXOIUTh COOTBETCTBYIOLIUI
QITOPUTM U METOJ €€ PEILLEHHUs.

- Co3maTth TEOpEeTHYECKHE OCHOBBI JJIsi YCIEUIHOTO M3y4YeHHUsS AHUCUHUIUIMH, TPeOyrommx
3HaHUSI MATEMATUYECKOIO aHaJIU3a.

2. Copep:xkaHue TUCHUIINHBI:

z

HaumeHoBaHue pa3aesioB / TeM JUCHMILIHHBI

=
~~
=

Cemectp 2 Paznea 1. JIuneiinas anaredpa

Tema 1. [IpeoOpa3oBanusi MaTPUIl M CUCTEMbI IMHEWHBIX YPABHEHUIA.

Tema 2. Panr maTpuisl.

Tema 3. CTpyKTypa MHOKECTBA PEIICHHUI CUCTEMbI IMHEWHBIX YPaBHCHUH.

Cemectp 2 Paznea 2. [Ipunoxenusi JuHeiiHON ajaredopbl

Tema 4. Di1eMEeHTBI BEKTOPHOH anreOpshl.

Tema 5. DyieMeHThI aHATUTUYECKON TEOMETPHH.

XN BRI

Tewma 6. [IpuMeHeHHE 2TIEMEHTOB JTMHEHHOM anTreOphl B 9KOHOMHUKE.

TpynoeMKoOCTh IMCHUIUINHBI cocTaBJsieT S 3.e. / 180 yacos

DopMa KOHTPOJISI — IK3AMEH 80 2 cemecmpe
CocraBurelib:

Crapumii mpernoiaBaTens Kadeapbl SKOHOMUKH U IIU(PPOBBIX TEXHOIOTHIMA
Kpacnonapckoro ¢punuana POY um. I'.B. [lnexanosa JILA. BunckoBckast
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