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OHEHOYHBIE MATEPHUAJIbBI

no yuyeOHoii qucuuiuiuHe Jlunelinas anredpa

NEPEYEHb KOMIIETEHIVMHI C YKA3AHUEM PE3YJIbTATOB OGYUYEHU S
N OTAIIOB UX ®POPMHUPOBAHMA 110 JUCHHUIIJIMHE

®opmupyeMBbIe

KOMIIeTeHIIUH
(KOx M HaMEHOBaHUE

KOMIICTEHIINH)

NupukaTopsl 10CTHKEHAS
KOMIIeTeHI U
(kKo 1 HAaUMEHOBAaHUE
UHUKATOPA)

PesyabTaTsl 00yueHus
(3HaHUS, YMEHUST)

HanmeHnoBanue
KOHTPOJHPYEMBbIX
pa3iesioB U TeM

OIIK-2. CriocobeHn
OCYILECTBIIATE cOOp,
00paboTKy U
CTAaTHCTHYCCKUM
aHaJIN3 JaHHBIX,
HEOOXOIUMBIX IS
pelIeHus
ITIOCTABJICHHBIX
SKOHOMHYECKHX 33124

OIIK-2.1. Ucmonp3yet
OCHOBHBIC METOJIBI,
Cpe/ICTBa MOYUYCHUS,
Mpe/CTaBIICHUS, XPAHCHUS
1 00paboTKH
CTaTUCTUYCCKUX JAHHBIX

OIIK-2.1. 3-1. 3Haer
METO/IbI TOUCKA U
CUCTEMAaTH3aIUN
uHpOopMaIK 00
IKOHOMHYECKHX
TpoIeCccax U SBICHUSIX
OIIK-2.1. ¥-1. Ymeer
paboTath ¢
HAIMOHAJBHBIMU H
MEXTyHAPOTHBIMU
0a3zaM¥ JAHHBIX C LEIBI0
rorcka uH(popmanumu,
HEO0OXOTUMON IS
pEIIeHUs TOCTABICHHBIX
9KOHOMHYECKHX 3a]1aY.
OIIK-2.1. ¥-2. Ymeer
paccuuTHIBAT
9KOHOMHYECKHE U
COIHANTLHO-
9KOHOMHYECKHE
MOKa3aTely,
XapaKTepU3yIOIIHe
JICSITETBHOCTh
XO03SHCTBYIOIUX
CyOBEKTOB Ha OCHOBE
TUTOBBIX METOJIVK U
JeHCcTBYIOLIEH
HOPMATHBHO-IIPABOBOU
0a3e1 OIIK-2.1. V-3.
YMeeT npeacTaBuTh
HarJSITHYIO
BU3YyaJIM3alNIO0 JIAHHBIX

Tewma 1. [IpeoOpazoBanus
MaTpUIl ¥ CUCTEMBI
JUHEWHBIX ypaBHEHUH
Tema 2. Panr maTpwuibt
Tema 3. CtpykTypa
MHOKECTBA peIICHUI
CHCTEMBI JINHEWHBIX
ypaBHEHUI

Tema 4. DneMeHTbI
BEKTOpHOH anredpsl Tema
5 DIeMeHTHI
aHATUTUYECKOU
reoMeTpUn

Tewma 6 IIpumenenne
3JIEMEHTOB JINHEHHOMN
anreOpbl B SKOHOMUKE




METOINYECKHUE MATEPHUAJIBI, XAPAKTEPU3YIOIIUE 3TAIIbI

®OPMHUPOBAHUSI KOMIIETEHIIUM

IlepeyeHns y4eOHBIX 32JaHUI HA ayTUTOPHBIX 3aHATHSAX

BO]’[pOCBI IJIS IPOBEACHHUSA OMPOCAa HA 3aHATHAX

Nuaukaropsl goctuxenns: OIIK-2.1.

Pa3nean 1. JIuneiinas anareopa.
Tema 1. IlpeoOpazoBaHus MAaTPHUIl U CUCTEMbI JIMHEHHBIX YPABHEHU .

Bonpocs! 1151 IpoBeIeHHs 0Mpoca:

M

Marpuiipl 1 IEUCTBUS C HUMH.

CBolicTBa onepanuii HaJ MaTPUIIAMH.
Onpenenurenu.

CBolicTBa onpeneIuTeNei.

OOpaTHast MaTpuIla U CIIOCOOBI €€ HaX 0K ICHUSI.

Tema 2. Panr maTpuusl.

Bonpocsl 1J1s1 npoBeaeHHs onpoca:

el i S

—_ O

Panr maTpuip!.

Panr cryneH4aroi MaTpuibl.

HeunsMeHHOCTb paHra Ipu 3JIEMEHTApHBIX IPE0Opa30BaHUSAX.
TeopeMa 0 paHre MaTpuubI.

. Kpurepuii nuHeitHOM HE3aBUCUMOCTH CUCTEMBI CTPOK (CTOJIOIIOB).
. Panr npoussenenus Marpuun. Onpenenurensb IpOU3BEACHUS MaTpULL.

Tema 3. CTpyKTypa MHOKeCTBA PellIeHN CUCTEMbI JIMHEHHbIX YPABHEHUI

Bonpocs! 1J1s1 npoBeaeHHs onpoca:

12.
13.
14.
15.
16.
17.
18.
19.
20.

JIvHeitHbIe ypaBHEHHE C N HEU3BECTHBIMU.

OO6pa3oBaHne CUCTEM JTMHEWHBIX YPaBHEHUH .

VYciioBre COBMECTHOCTH M ONIPEACIICHHOCTH CUCTEM JIMHEHHBIX YPABHEHUM.
MarpuyHas 3alich CUCTEM JINHEWHBIX YPAaBHEHUM.

Pemenue cucrem nuHelHbIx ypaBHeHuid. Teopema Kponekepa — Kanenu.
Pemenue HEBBIPOKAECHHBIX TUHEWHBIX CUCTEM.

®opmyisl Kpamepa.

Pewenne cucreM nuHENHBIX ypaBHEeHUN MeToaoM ['aycca .

CucreMa OJTHOPOJAHBIX JTUHEUHBIX YPaBHEHUH.

Paznes 2. [lpuiio:xenne JIMHEHHOM ajareopbl
Tema 4. D1eMeHTBI BEeKTOPHOI ajaredpbl

Bonpocs! /151 IpoBeIeHUsI 0OMpoca:

21.
22.
23.
24.
25.
26.

Bexkropsl. JInHeiHbIE Onepanuy HajJ BEKTOPaMH.

Onepanuu 1 cBOMCTBa BEKTOPOB. CKATAPHOE MPOU3BEICHHE BEKTOPOB.
Hopwma Bekropa.

BekTopHoe, cMermaHHoe MPOU3BEACHUE BEKTOPOB U UX MPHIIOKEHUS.
JIvHeiHas 3aBUCUMOCTD U JIMHEWHAsI HE3aBUCUMOCTb CHCTEMBI BEKTOPOB.
bazuc u panr npoctpanctBa Rn. BekTopbl u MaTpuiibl.



27. OproroHajibHas CUCTEMa BEKTOPOB.
Tema 5 JsieMeHTHI aHATUTHYECKOH reOMeTpUH

Bonpocs! 1J1s1 npoBeaeHHd onpoca:
28. JlekapToBa NpsAMOYTroJibHas U MOJIAPHAs CUCTEMbI KOOPJMHAT Ha TJIOCKOCTH.
29. Ipsimas Ha mmockoct. OO1Iee ypaBHEHHE IPSAMOM, ypaBHEHHE TPSMOM C YTIIOBBIM
kod(urmeHTom.
30. Yron Mexay NpsIMBIMU.
31. YcnoBus napamieIbHOCTH U IEPIEHIUKYIISIPHOCTH MPSMBbIX.
32. PaccrosiHuE OT TOYKHU A0 IPSIMOH.
33. Ilpsmas 1 mwIockocTh B mpocTpancTBe R3. PaccTosiHre OT TOYKU 10 TIJIOCKOCTH.
34. BekTopHO€, IapaMeTpUUECKOe, KAHOHUUECKOE YpaBHEHMsI B MpocTpaHCcTBe R3 .
Tema 6 IlpuMeHeHMe 3JIeMEHTOB JIMHEHHOH aJredpbl B IKOHOMHUKE

Bonpocsl 1151 IpoBeieHUs ONpoca:
35. Hcnonb3oBaHue anreOpbl MaTpuIl.
36. Wcnonp30BaHnEe CUCTEM JTMHEHHBIX alreOpandecKux ypaBHCHHH.
37. Mopens JIeoHThEBA MHOTOOTPACICBOM YKOHOMHKH (0aJIaHCOBBIN aHAIH3).
38. DKOHOMHKO-MaTeMaTH4ecKasi MOJIeNIb MEKOTpacIeBOro OajgaHca.
39. TlpumeHeHne O0ATaHCOBOTO METO/A B aHAIHM3E YIKOHOMUYECKUX MMOKA3aTeIIeH.
40. JluneiiHas Mozi€JIb TOPTOBJIH.
41. CtpykTypHas MaTpulia TOPrOBIIH.

Kpurepun ouenku (B 0asiax):
- 2 ayya BBICTABISECTCS OOYYaroIIeMycCs, €CIM OTBET Ha BOIPOC MPEJCTABICH B MOJHOM o0BbeMe 0e3
omuOOK U HEJIOUETOB (coomeemcmeue unoukamopy OIIK-2.1.);

- 1 Gamn BeICTaBNsIETCS OOydYaOMIEMYCsl, €CJIH OTBET Ha BOMPOC MPEJCTABICH B MOJHOM OOBeMe, MpH
OTBETE JIONYIIEHbI HETOUHOCTHU (coomeemcmeue unouxamopy OIIK-2.1.);

- 0,5 Ganna BeICTaBIsIETCS O0YUYAIOMIEMYCsI, €CIIM OTBET Ha BOMPOC MPEACTABICH HE B MOJHOM 00beMe,
MIPU OTBETE JIOMYIICHBI HE3HAUNTEIbHBIE ONOKY (coomeemcmeue unoukamopy OIIK-2.1.);

- 0 GaymToB BBICTABISIETCST O0YYAIOMIEMYCs, €CIIM OTBET Ha BONPOC HE MPEACTABJICH, MM MPHU OTBETE
JOTYIIIEHKI TPYOBIe OMUOKYU (coomeemcmeue unouxamopy OIIK-2.1.)

3agaHus 1/ TEKyLero KOHTPoJIs
PacuyerHo-aHAIMTHYECKHE 3aJaHUHA
Nuauxkaropsl nocruxenus: OITK-2.1.
Pasznea L. JIuneitnas aareopa.
Tema 1. IIpeoOpazoBanusi MATPUIl M CHCTEMBbI JIMHEHHBIX YPABHEHHIA.

1. Beruucnute onpenenurenu Matpun K,F,C,A. [IpoBeCTH BBIYUCIEHUS HEMOCPEICTBEHHO H C
ucnonp3zosauuem MS Excel.



1 =27 0
2 2 1
-2 -N 4
A= , C=| 0 N 3|
0 3 1
-1 -2 2
3 -1 3 -1
-1 4 1
2 -N
F=|2 -3 3|K= .
~2 4
1 N 4

2. JIns 3a1aHHBIX MaTpull F, 4 (3aganue 1) HaliTh MuHOpBl M5, M|, M,, u anrebpandeckue
JIONONHEHUSA Ay, Ay, Ay, Ay COOTBETCTBYIOIIMX DJIEMEHTOB.
3. HaifTu HEM3BECTHOE YHUCIIO X U3 YPABHEHUM:

4. BBIYUCIIUTH ONpPEeTUTENh MAaTPULIBI A ABYMS criocoOamu: 1) modydeHueM HyleH B i -i CTpOKe U
PAa3JIoKEHUEM I10 3JIEMEHTaM 3TON CTPOKH; 2) OJTY4YEHUEM HYJIEH B j -M CTOJIOIE U PA3I0KEHHEM 1O

3JIEMEHTAM 3TOrO CTOJIONA.

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

2 1 2 =2

-3 -1 4 =2

5. BbraucauTs onpeneiauTens 4eTBEPTOro MopsIKa, UCIOIb3ysl Kak anredpandeckue T0NOJHEHUS, TaK U
3JIEMEHTapHBIE TPE0Opa30BaHUsI MATPUII.

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

Tema 2. Panr maTpuubl.

0 0

0 0
1. TlpuBectu MaTpulbl K KAHOHUYECKOMY BUTY, OTIPEIENIUTh Oa3uCHbIE MUHOPBI U PAHTH: ( .

4=(2 3) BZC @

2. Bpruucnuts panr Mmatpun A u B u panr nx npoussencHus AB:

A=|3 6 p

3. VYka3zaTh Te 3HaueHus NapaMeTPOB P U g, IPU KOTOPHIX PaHT MaTPUILIbI PaBEH €1CHUILIbI

2 5)
4. Onpenenutb COOCTBEHHBIE 3HAYEHUS U COOCTBEHHBIC BEKTOPHI MATPHIL; A=[4 U,

5. TlocTpouTs MaTpuiy pasmepa 45, umeroryro panr r = |

Tema 3. CTpyKTypa MHOKeCTBA PellIeHN CUCTEMbI JIMHEHHbIX YPABHEHUI



3apanue 1.3anmucaTh CUCTEMBI ypaBHEHUW B MarpuuHOil (opme. HazBath Bce coctaBistoniye

MaTpUYHOMN cucTeMbl | X, + 3x,+ 7Tx,= 2
2x,+ Tx,+ 9x,= 0

3ananue 2. Pemmth cructemsl ypaBHeHUH MeToa0M (110 popmyam) Kpamepa

2x — 3y= -7
5x+ 4y= 17

3aganme 3. Pemmth cucTeMbl ypaBHEHUH MaTpUYHBIM METOJIOM (C TIOMOIIBIO OOpAaTHOM MaTpPHUIIBI)

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

3aganue 4. Onpenenurs, SIBISETCS JM CUCTEMa YPAaBHEHUI COBMECTHOM, M €CJIH 1A, TO CKOJIBKO UIMEET

we | X+ 2x,4+ 3x,— x,= 0
peleHuit? ’
x- x,+ x+ 2x,= 4
x,+ 5x,+ 5x,— 4x,= -4
x+ 8x,+ Tx,— Tx,= 6
o 3x—- 2x,—- S5x,+ x,= 3
3aganue 5. Pemnts cucteMsl ypaBHEHM MeTooM [aycca:
2x,— 3x,+ x+ 5x,= -3
x,+ 2x,— 4x,= -3

x— x,— 4x+ 9x,= 22

Pa3nea 2. Ilpunoxenue JMHEeHHON aaredpbl
Tema 4. JiieMeHTBI BEKTOPHOH a/IredpbI
1. HaiiTn nuHEHHYO KOMOMHALMIO BEKTOPOB: 24 +4b —2¢ , T1E a = {4;1;0}, b= (21:3},c ={~1;3;5} .

2. Haiitu nnuHy BekTopa: g = {2;4;,-3;0} .

3. BpluuMcnuTh JUIMHY BEKTOpA: EZa_—I;, rae g = {2;3;2},[; ={1;2;2}.

4. Haiitu nuHeliHyt0 KOMGHHALMIO BEKTOPOB: d = (a,b)C —a , TAe
a={L0;1},b ={0;2;0},c = {3;2:1} .

5. Haiitn mmny Bexktopa ¢ =(a,b )b , rae a = {2:1:3},b = {1;2;—1}.

Tema 5 JjieMeHTBHI aHAJIMTUYECKOI TeOMeTPHUHU

1. CocraBuTh ypaBHEHHE ILUIOCKOCTH, MIPOXOAIIeH uepe3 Tpu Touku Mi(1, 2, —1), Ma(2, 2, 3), Ms(1,
0, -2).

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

3. CocTaBUTH ypaBHEHHE IIJIOCKOCTH, IPOXOAsIIEH yepe3 Touky M(2, -3, 1) mapamienbHO MI0CKOCTH
5x—4y+7z2-43=0.



4. CocTaBUTh ypaBHEHUE IJIOCKOCTH, NTpoxosauieil yepes Touky M(3, 4, 1) neprneHauKyaspHO ABYyM
MJIOCKOCTAM P, :2x-3y+4z-17=0, P,:5x-y+2z+35=0.

2x-3y+5z+7=0,

5. Jlaubl 00LIME YPABHEHUS IIPAMON
A Hve yp p {x+3y—4z—1:O.

Tema 6 IlpuMeHeHue 371eMEHTOB JTHHEHHON aare0pbl B IKOHOMHKE

B tabnune npuBeneHsl 1aHHbIE 10 OalaHCy 332 HEKOTOPBIM MPOMEXYTOK BPEMEHH MEXKAY TpeMs
OTPACISIMU TPOMBIIIIICHHOCTH.

Haiitu: 1) BeKTOpbl KOHEUHOTO TIOTPEOJICHWSI M BaJOBOTO BBITYCKa, 2) Marpuiy
KOA(QPHUIHUEHTOB MpPSMBIX 3aTpar, 3) ONpEeACTHUTb SBISETCS U OHA MPOAYKTHBHOM, HCIIONB3YS ABa
KpUTEepHsl NpOAYKTUBHOCTH.4) OOBEM BaJOBOrO BBITYCKA KaXKJOTO BUAA NMPOIYKIHHU, €CIM KOHEYHOE
noTpelieHne Mo OTPacyisAM BO3pAacTET COOTBETCTBEHHO 10 V,,V,,); YCIOBHBIX JIEHEXHBIX €IMHULL.
Pemmmte 3amauy omuum u3 meronoB: Kpamepa, oOpatHoit marpuubl, ['aycca. XKopnana — I'aycca. 5)

OHpeI[eJ'II/ITB IMPOLUCHTHBIC U3MCHCHHS BaJIOBBIX BBIITYCKOB, HCO6XO,I[I/IMBIX JIA obOecrieyeHus 3aJaHHOT'O
YBCIIMYUCHUSA KOMIIOHCHT BEKTOpPAa KOHCUHOT'O ITPOAYKTA.

TTorpebnenne | Koneunsiit | BajgoBoii

1 | 2] 3 NPOAYKT | BBINYCK
1120[35] 5 40 100
2120 |10 10 60 100
3120(15] 5 10 50

v, =60,y, =70,y, =30

Kputepun onenkn (B 0aj1ax):
- 2 Oamna BBICTABISICTCS OOYYAIOIIEMYCsl, €CJIM 3aJlaHue PElIeHO B MOJHOM oObeMe Oe3 ommboK u
HEJI04ETOB (coomeemcmeue unouxkamopy OIIK-2.1.);

- 1 Gann BBICTaBiIsIETCS OOyUalOMIEMYCsl, €CIU 3a/laHHe PELICHO B TOJIHOM OOBeMe, NMpU pEIIeHUH
JIONYIIIEHbl HETOYHOCTH (coomeemcmeue unouxamopy OIlK-2.1.);

- 0,5 6amna BeICTaBIsIETCS O0YJAIOIIEMYCsI, €CITH 3a/IaHUE PEIICHO HE B TIOJIHOM 00BbEME, MPU PEIICHUN
JOMyIICHBI HE3HAYUTEIbHbIE OIINOKYU (coomeemcmeue unouxkamopy OIIK-2.1.);

- 0 GamnoB BBICTABISETCS OOYYArOMIEMYCs, €CIHM 3aJlaHue HE PEIICHO, WU MPH PEIICHUU JOMYIICHBI
rpyobIe OIIMOKYU (coomeemcmeue unouxamopy OIIK-2.1.)

3aganus 151 TBOPYECKOr0 peHTHHTA
TeMbl aJI51 OKJIA10B
Nuauxkaropsl nocruxenusi: OITK-2.1.

Tema 1 IIpeoOpa3oBaHusi MATPHI U CHCTEMBbI JINHEHHBIX YPaBHEHHI
1. TlpaBuia BeMMHCIEHUS onpeaenuTeneii 1 1 2-To MopsIIKoB.

2. IlpaBwia BEIYHCICHUS ONPEASTUTENS 3—T0 MOPSIIKa.

3. HpaBHna BBIYHCJICHHUA ONPEACIIUTEIIA N—T0 HOPAIKaA.

Tema 2. Panr maTpuubl
4. MeToapl HaXOXKCHUSI PAHTa MATPHUIIBIL.



5. TlonsTue 6a3UCHBIX MUHOPOB.
6. Ormpenenenre cCOOCTBEHHOTO YUCTa, COOCTBEHHOT'O BEKTOpa MAaTpPHIIHI.

7. DOneMeHTbI MaTpuUIlbl ABJISIIOIIUCCS JIMHEHHO 3aBUCHMBIMU M JINHEHHO HE3aBHCUMBIMHU.

Tema 3 CTpyKTypa MHOKeCTBA pPellleHUi CHCTeMbl JHHEHHBIX YPAaBHEHH
8. Ilonstue m mpumepsr CJIAY ompeneneHHol (HEOpEaEeISHHO).

9. TloHsaTue oOIIHTO, 6a3UCHOTO W YACTHOTO PEIICHUSIMHU CHCTEMBI.
10. Metonp! pemeHns COBMeCTHRIX HeonpeneaeHHpIXx CJIAY n-ro nmopsiaka.

11. Buorpadun Noranna Kapna ®puaagpuxa I'aycca, Mapn Dumon Kamins XKopaana, I'abpudnsa Kpamepa.

Tema 4 D1eMeHTHI BEeKTOPHOM aJaredpsbl
12. YcnoBus KOJUTHHEAPHOCTH M MTApauICTLHOCTH BEKTOPOB.

13. YcnoBust nmepneHauKyIspHOCTH BEKTOPOB.
14. TlonsTHE CKAJISAPHOTO MPOU3BEIECHUE BEKTOPOB.
15. Meton pa3iiokeHus: BEKTOPOB 10 OpTaM.

16. MeTon HOPMHUPOBAHHS BEKTOPA.

Tema 5 JneMeHTHI aHAIUTHYECKOI reoMeTpUH
17. YcnoBus nepneHANKyJIIpHOCTH U NAapAIUIENbHOCTH ABYX IUIOCKOCTEH.

18. YpaBHeHue psMOil B TPOCTPaHCTBE.
19. YcnoBus nepneHANKYISIPHOCTH U MapaJlIeIbHOCTH ABYX MPSIMBIX B TPOCTPAHCTBE.

20. YcnoBus NEpOEHAUKYISIPHOCTU U NApAJUICIIBHOCTH NPSIMOMN U INIOCKOCTH.

Tema 6 IIpumeHeHMe 37IeMEHTOB JIMHEHHOH a1re0pbl B IKOHOMHKE
21. Ananu3 6anaHCOBON MOAEINH.

22. Tloctpoenune OamaHcoBBIX Mozenel. [Ipumenenne Gpopmys oOparieHus.
23. Tloctpoenue OanaHCcOBBIX Mofieliell. Pa3oskeHre B MaTpUYIHBIH PSI.
24. Tlonstue CTPyKTYpHOH MaTpHUIIBL.

25. buorpadus Pene Jlekapra u Jleonapna 3ﬁnepa.

Kpurepun ouenku (B 0asiax):

- 10 OamnoB BbICTaBIseTCS OOyyaromeMycs, €CIIM TeMa JOKJIaJa pacKpbiTa, NMPUBEACHBI BEPHBIC
MIPUMEPBI, CTYACHT CBOOOTHO OPUEHTHPYETCS B TEME JO0KJIaAa, OTBEYAeT Ha JOMOJHUTENIbHbBIE BOPOCHI
(coomeemcmeue unouxamopy OIIK-2.1.);

- 7 GayyIoB BBICTABISAETCS OOYyYalOIIEMyCs, €CIM TeMa JOKJIaJa pacKpbiTa, MPUBEICHBI BEPHBIC
MIPUMEPBI, CTYICHT MIPH OTBETE HA JOTOJIHUTEIbHBIE BOIIPOCHI IOMYCKAET HETOUHOCTH (COOmeemcmaeue
unouxamopy OIIK-2.1.);

- 5 0anyoB BBICTABISETCS 0OYydYaIOUIEMYCsl, €CIM TeMa JIOKJIaJa pacKpbITa, MPUBEJICHHbIC TPUMEPHI He
COOTBETCTBYIOT TE€ME, CTYAEHT, OTBeuYas Ha JONOJHUTENIbHbIE BOIPOCHI, JOMYCKAaeT OUINOKHU
(coomeemcmeue unouxamopy OIIK-2.1.);

- 0 GamnoB BbICTaBIsieTCS OOYyYaroOIIEMyCs, €CIM TeMa JOKJIaga HE pacKpbiTa, WM HpPU OTBETE Ha
BOIPOCHI JOIYIIEHBI TPYyObIe OMUOKU (coomeemcmeue unouxkamopy OIIK-2.1.)



METOINYECKHUE MATEPHUAJIbI, XAPAKTEPU3YIOIIUE 3TAIIbI
®OPMHUPOBAHUSI KOMIIETEHIIMI BO BPEMS ITPOBEJIEHUSA
MPOMEXYTOUYHON ATTECTALIMA

CTpykKTypa 3K3aMEeHAUMOHHOT0 O1JjieTa

Haumenosanue oyenounozo cpeocmea Makcumanwvhoe
Koluuecmeo 6annos
Bonpoc 1 10
Bonpoc 2 10
Ilpaxmuueckoe 3a0anue (pacuemHo-anaiumuyecxoe) 10
Ilpaxmuueckoe 3a0anue (pacuemHo-anaiumuyecxoe) 10

3ajanus, BKJI04YaeMble B IK3aMeHAIlMOHHBIM OnjieT

Tunoeoii nepeuenb 60RPOCO8 K IK3AMEHY:

Homep IlepeyeHb BOPOCOB K IK3aMEHY
BoOIpoca

1. Martpuiibl, OCHOBHBIE OHSITHS.

2. Onepanuy HaJl MAaTPULIAMHU.

3. CBolicTBa onepanuii HaJl MaTpULIAMHU.

4. OnpenenuTtenu, MOHITUS BUIBI.

5. Onpenenurenu 2 u 3 nopsiaka.

6. OnpenenuTeny BhICIINX MOPSJIKOB.

7. CBolCTBa ONpPEICIUTENICH.

8. OO0parHas MaTpHIa.

0. CniocoObI HaxX0XKIEHUSI 00paTHON MaTpuIlsl. Dopmyria i BEIYUCICHUS
00paTHON MaTPUIIBI.

10. Brrunciienre o0paTHONM MaTPHUIIBI C IIOMOIIBIO TOCTPOCHUS.

11. Panr Matpuusl.

12. CniocoObI BEIYMCIICHHS PAHTOB MaTPHII.

13. CucreMbl TUHEMHBIX YPaBHEHUH, OCHOBHBIC MTOHSTHSI.

14. Pemenue crucrem JIMHEHHBIX ypaBHEHUH ¢ momoiisio hopmyn Kpamepa.

15. Pemenre cucreM TUHEHHBIX YpaBHEHUH C TIOMOIIBIO OOpaTHOM
MaTpPUIIBI.

16. Pemenue cucrem nuHelHbIx ypaBHeHui . Teopema Kponekepa —
Kanemnu.

17. Pemienue cucrem nHeNHbIX ypaBHeHU. MeTtoa ["aycca.

18. PelieHne TMHENHBIX OJHOPOAHBIX CUCTEM YPABHEHUM.

19. BekTopbl OCHOBHBIE TOHSATHSL.

20. BekTops! 1 TMHENHHbIE Onepaluyi HaJ HUMH.

21. IIpoeknus BEKTOpa Ha OCh.

22. Pazno)xeHne BeKTOpa 1o opTaM KOOPJIMHATHBIX OCEH.

23. Mopyns BekTopa. Hanpasisitomye KOCHHYCHI.

24. OrnpenenieHre CKAISIPHOTO MPOU3BEACHUS.

25. CkasisipHO€E TPOU3BEAECHNUE BEKTOPOB U €TI0 CBOWCTBA.

26. BrIpaskeHue CKalsipHOTO NPOU3BEEHUE YEPE3 KOOPAUHATHI.

27. [TpunoxeHust CKaJIIpHOTO MPOU3BEICHMUSI.

28. OnpeneneHne BEKTOPHOIO NPOU3BEICHUS.
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29.

BekTtopHoe mpou3BeieHre BEKTOPOB U €r0 CBOMCTBA.

30. BoIpaskeHne BEKTOPHOTO IPOU3BEIEHUS YePE3 KOOPANHATBHI.
31. [TpunoxeHrst BEKTOPHOTO MPOU3BEICHUSI.

32. OnpeneneHne CMENIAHHOTO IPOU3BEICHUS.

33. CmMmeniaHHOE NMPOU3BE/ICHHE BEKTOPOB M €r0 CBOMCTBA.

34. BrIpaxxeHue cMeaHHOro NpOU3BEACHUS Yepe3 KOOPAUHATEI.
35. Hexoropsle npuiioKeHNs] CMEIIAHHOTO TPOU3BEACHUS.

36. JInHeitHO 3aBUCHMBbIE U JIMHEITHO HE3aBUCUMBIE CUCTEMbBI BEKTOPOB.
37. OpToroHanbHas cucTeMa BEKTOPOB.

38. bazuc npocrpancTaa.

39. PaznoxeHne BeKTopa 1o mpon3BOIBLHOMY 0a3ucy.

40. CoOCTBEHHBIC 3HAUCHHUE U COOCTBEHHBIC BEKTOPHI MATPHIIHI.
41. IIpuBeaeHre KBaIpaTHOW MATPUIIbI K TUAarOHAJILHOMY BUITY.
42. OpToroHanbHble 1 CHMMETPUYECKHE MAaTPUILIBI.

43. KBaaparuunbie hopMmel.

44. [IpuBeneHne KBagpaTUIHON HOPMBI K KAHOHUYECKOMY BUTY.
45. OrnpeziesieHne MOJ0KUTEILHON M OTPUIIATEIILHON KBaIpaTHIHOU (DOPMBI.
46. JIvHMM Ha TIJIOCKOCTH.

47. OCHOBHBIE IOHSTHS JIMHHM.

48. PaznuyHble BUIbI ypaBHEHUN TPSIMOM HA IIOCKOCTH.

49. [Ipsimast muHMS Ha TIOCKOCTHU. PaznuuHble BUABI 3a/1a4.

50. JIvHMM BTOPOTO MOpsiIKa Ha TIIOCKOCTH.

51. OcHOBHBIE TOHATHS 00I1IIee YPaBHEHHSI TUHUSI BTOPOTO MOPSIJIKA.
52. OKpY)KHOCTh YPaBHEHHUS TOHSATHSI, CBOMCTBA.

53. DJUIMIIC ypaBHEHUs OHSTHS, CBOICTBA.

54. I'unepOosia ypaBHEHUs! MOHITHS, CBOWCTBA.

55. [Tapabomna ypaBHEHHS TIOHSTHS, CBOMCTBA.

56. YpaBHEHME IOBEPXHOCTH U JIMHUU B IPOCTPAHCTBE.

57. OCHOBHBIE TOHATHS. Y PaBHEHHE MJIOCKOCTH B MPOCTPAHCTBE.
58. [1nockocTs. OCHOBHBIE 3a/1a4H.

59. YpaBHeHue npsimoit B npoctpanctse. [loHsTHs.

60. YpaBHeHUs IPSAMBIX B TpocTpaHcTBE. OCHOBHBIE 3a7auH.

61. IIpsiMast 1 IIIOCKOCTH B ITpocTpaHcTBe. [lonsaTHs.

62. IIpsmast 1 IIOCKOCTH B TpOCTpaHCTBE. OCHOBHBIE 3a/1a4H.
63. bayiancoBbIf MeTO/ aHAIM3a YKOHOMHYECKUX MOKa3aTeseil.
64. DKOHOMHMKO-MaTeMaTHIeCKasi MOJICIIb MEKOTPACIeBOro OajaHca.
65. 3aaun MEeXKOTPaCIIeBOTO OalaHca.

66. [MousaTre 1 anann3 0aIaHCOBON MOJEIIH.

67. ITocTpoenre 6amaHCOBBIX MOJIEIICH.

68. 3aaun Ha MOCTPOCHHE OAIAHCOBBIX MOJIEIICH.

69. [Tpumenenue Gopmyi obpameHus.

70. [TocTpoenre OaTaHCOBBIX MOJIEIICH.

71. IToHsiTHE CTPYKTYPHOI MaTPHUIIBI.

72. 3aJ1auy NPUBOJAAIIMIE K CTPYKTYPHBIM MOJIETISIM.
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Hpakmuqecmte 3a0aHUA K IK3aMeEHny:

1.  Haiitu coGCTBEHHBIE YnCIa U COOCTBEHHBIEC BEKTOPA MAaTPHUIIBI A. 2

2 Haub! koopauuatel Touex  A,, 4,, Ay, A,, B 8 cucteme xoopaunar OXYZ . Haiitn xoopauHatsl
BekTopos A A, = a_l, A A, = Z , A4, = Z , A B = b . TIpoBepHTS, 4TO BeKTOpHI
(a,,a,,a,) obpasyior 6a3uc U HAHTH Pa3NOKEHUE BEKTOPA b 1o sTomy Gasucy.

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

3 Haubl koopmuuatsl touex A, A,, Ay, A,, B B cucreme xoopmunar OXYZ . Haiitn xoopauHatsl
BexTopoB A A, = a_l, AA, = Z, A A, = a_3, AB = b. IIpoBeputh, 4TO BEKTOPHL ( @), a,,d5)
06pasyIoT 6a3uc 1 HalTH pasokeHue BekTopa b 1o sTomy 6asucy.

A, 4, 4, A, B
(0; -4; -6) (2;-5;-4) (5;-5; -10) (5;-1;-12) (7 6; -14)

4 Haiitn maTpuiy u3 ypaBHCHHS - 2 1 _ 1 —1
1 -1 1 —1

5 3x, +2x, —x; —6x, =0

4x, —x, —x;—4x, =0
. x, +4x, +3x;, -2x, =0
HaiiTu o6liiee pelleHHe 1 0JJHO YaCTHOE PeLICHHUE.

6 Haiity nuneiinyio kom6uHanmo Bektopos: 2d + 4b — 2¢, rae
52(4’ 190)5b :(29 193) E:(_1’3’ 5)

7 Haiity cobcTBEeHHBIE 3HaUeHHs U cOOCTBEHHbIE BeKTOpsl Marpunpl (4 0 —1

0 2 4
4 4 1
8
x+y—-z=-4
PewnTh cucTeMy JTMHEHHBIX ypaBHeHMH MeTooMm Kpamepa ¢ 2x +3y +z =—1
X—y+2z=6
9 Ha mIOCKOCTM OTHOCHTENLHO J€KApTOBOH CHCTEMbl KOOPAMHAT JAaHbl KOOPAMHATHI BEPILMH
TPEeyrojbHUKAa:
A7), B(-11), C(2-3);
Haiitu:
YPABHEHHS CTOPOH TPEYTOIbHHUKA;
ypaBHenue npsaMoii BN, napamnensHoii cropone AC;
ypaBHenue Meauansl CD;
ypaBHeHue BEICOTH AF;

10 2x+y+z=3;
PewnTh cucTeMy JTMHEHHBIX yPaBHEHNH MATPHYHBIM MeTogoM ¢ SX —2y +3z = 0;

x+2z=>35.

11 | Ha 1J0CKOCTH OTHOCHMTENLHO JEKAPTOBOM CHUCTEMBI KOODAMHAT JaHbl KOOPJAMHATHL BEPIIUH

TpeerHI)HI/IKa:
A7), B(-11), C(2-3);

Haiitu:
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ypaBHEHHsI CTOPOH TPEYTOJIbHUKA,;
ypaBHeHue npsimoii BN, mapasurensHoit ctopone AC;
ypaBHeHHe Menuansl CD;

ypaBHeHUE BbICOThI AE;

12 2x+y+z=3;
Pewmts cucteMy JMHEHHBIX ypaBHEHUI MaTPUYHBIM MeTooM ¢ SXx —2y + 3z =0;
x+2z=>5.
13 Ha mockocTH OTHOCHTENBHO JEKApTOBOM CHUCTEMBI KOOPIWHAT JaHbl KOOPAWHATHI BEPIIHH
TpEyroJibHHUKa: A (3;2), B (— 1;2), C (4;—3);
Haiiu:
ypaBHEHHS CTOPOH TPEYTOJIbHUKA,;
ypaBHeHHe npsimoii BN, mapasrensHoit ctopone AC;
ypaBHeHHEe Menuansl CD;
ypaBHeHUE BbICOTHI AE;
14 Hanst matpuust B, C, D, E, F
-3 41
0 32
B= s
-1 01
1 21
2 2 1}
01 -3 4
c=l0o 1 3| D:( j
21 0 3
-1 -2 2
0 1 -1 4 1
E=|-2 4|, F=|2 -3 3
5 3 1 1 4
Hatitu crnenyronyre KOMOMHAIIMN 3TUX MATPUII L=2C-F+EDB
15 | Haiitu panr npousBenenue matpuil AB, eciu
31 -2 4 5 8 1 3
4la 3 | B=|1 2 4 -1 0 4
2 4 1 3 1 2 5 4 3
b
16 Havtu CKaJIIpHOC, BEKTOPHOC U CMCIIAHHOC IIPOU3BEACHHUE BEKTOPOB
a = 3i-2j+k, b = 4j-5k.
17 Jana cucrteMa Tpex JMHEWHBIX YpaBHEHHMH C TpeMsl HEU3BECTHBIMHU. J[OKa3aTb COBMECTUMOCTb STOM
3x, +x, +x; =1,
CHCTEMBI M PCLINTh €€ MATPUYHBIM METOIOM. 3 X, +2X, —2x, =7,
2x, —3x, +6x, =-14.
18 Ha mmockocTH OTHOCHWTENHHO JEKApTOBOW CHUCTEMBI KOOPIWHAT JaHBl KOOPIWHATBI TpEX TOYEK:
A(2:1), B(1:4), C(1;5);
Haiiru:
xoopaunathl Bektopa CA ;
nmuny otpeska AB ;
miomans Tpeyromsanka ABC ;
yron B .
19

A(4;2;5)’ B(0;7;2)’ C(0:2-7), D(1;5:0)

AHBI KOOPIMWHATHI BEPIIUH MHPAMUIBI ABCD , TAKHE YTO
P P p
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Haiitu: rummnst pedep nupamuast AB, AC, AD, yron mexy pedpamu AB n BC

20 JaHa cucrtema NUHEWHBIX ypaBHeHHH. J[OKa3aTh €€ COBMECTHOCTb M PEUIUTh CPEACTBAMH MATPUYHOTO
4x, —3x, +2x; =9,
2x, +5x, = 3x, =4,
5x, +6x, —2x; =18.
WCUMCIICHUSL.
21 B npocrpaHcTBE OTHOCUTEIBHO HEKOTOPOTO 0a3nca AaHbl KOOPAWHATHI TPEX BEKTOPOB!
a(21:3), b(1:2:-2), c(3:3-2);
1. Haiitu xoopmHatsl BekTopos 2d + 5b — ¢, b(ac).
-2 =2 = ==
2. Bomuuwenuts @ +b —be; abe.
3. HaiiTu KocHHyc yria Mexy BekTopamu d u b .
22 —
3x, +x, +5x;, = 7x, =—6
x, +4x, —2x; +3x, =12
Pemurs cucremy nuHelHbIX ypaBHeHUN MeTonoM ['aycca
5x, +2x, +6x;, —4x, =14
3%, +x, = 3x;+x, =2
23 Haittn maTpuiy u3 ypaBHCHHS - -1 1 _ 11
1 1 1 -1
24 Jlanbl KoopIMHATHI BepInH nupamuasl 4 BCD , Takue 4To A(—4;2:6) 5 B(2;_3;()), C(-10;58),
D(-5;2;—4) - Haiimi: oy pebpa AB, AC, BC u yron mexny pedbpamu AB u AD
25 | BoisicHUTh SBISeTCA M aHHAS CHCTEMAa BEKTOPOB 4, (1,2,3), 4, (2,—1,1), R (1,3,4) JIMHEHHO
3aBUCUMOM WJIU JIMHEHHO HE3aBUCUMOM, HAUTH pa3iioKEeHUE BEKTOpa
B(1,4,-1) 3amaHHBIM BEKTOpaM.
26 Jana cucrema nMHEHHBIX ypaBHeHUH. [[oka3aTh ee COBMECTHOCTh MU pemuTh MeTogoM Kpamepa.
X, +x, —x;=-4,
4x, = 3x, +x; =3,
2x, +x, —x; =-5.
27 | 2. B mpocTpaHCTBE OTHOCHUTEIBHO HEKOTOpOro Oa3uca JaHbl KOOPAWHATHI TPEX
BEKTOPOB:
a(2-13), b(-1:2-2). ¢ (0:3:-2);
Haiitu koopauHaThl BekTopos 3d + 2b — ¢ , b(a C).
-2 =2 — ==
Bemumcuts a +b —be; abe.
Haiity KocHHYC yria Mexy Bektopamu d u b .
28 3. BbruucnuTh paHr 3aaHHOW MaTPHUILIBL
2 —1 3
1 —2 1
3 —1 3
29

BrIsicHUTSH SBJISCTCS JIU TaHHAS CHCTEMa BEKTOPOB 1( > )’ 2( > )’ 3( = ) JINHEIHO
3aBUCUMOM WUJIW JIMHEHHO HE3aBUCUMOM, HAUTH Pa3I0oKEHUE BEKTOpa

B(1,4,-1) 3amaHHBIM BEKTOpaM
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30 i —
Haiftn matpuny us ypasmenns (2 1) _(7 1
1 —1 1 -1

31 -5 1 5

HaiiTi coGcTBeHHbIC 3HAUCHUA M COGCTBEHHBIC BEKTOPBI MATPUIBL | ¢ _» _1
7 1 5
32 3x, +2x, —x;—6x, =0
4x, —x, —x; —4x, =0
4, Haiitu ob1iee penieHne u 0IHO YaCTHOE PEIeHHUE. X +4x; +3x, -2x, =0
33 | 5. Ha mIockocTd OTHOCHTENHHO AEKAPTOBOM CHUCTEMBI KOOPIAMHAT JAHBI KOOPAMHATHL TPEX TOUEK:
A(-1;2), B(3-2), C(0:);
Haiitu:
koopaunathl Bektopa CA ;
KHy otpeska AB ;
mwiomanp Tpeyromsanka ABC ;
yron B .

X 53
6. Haiitu coGCTBEHHBIE YKCIa U COOCTBEHHBIEC BEKTOPA MAaTPHUIIBI A. 2

35 | Jlansl koopaunaTs ToUeK A, A,,A4;,A,,B Bcucreme xoopmunar OXYZ . Haiitu xoopauuatet
BexTopoB A A, = a_l . AA, = g , A4, = a_3 , A B = b. IIpoBepuTs, 4to BeKTOpsL ( A, d,,d;)
06pasyroT 6asuc u HaiiTH pa3noxkeHne BekTopa b mo sTomy Gasmcy.

A4, A, A, A, B
GLD (3:6:7) (1:5:3) (0;4;-1) (0;7;3)

36 | Maupl xoopaumHaTsl Touek A4,,4,,4;,A,,B B cucreme xoopaunar OXYZ . Haiitu xoopanuatet
BexTopoB A A, = a_l, AA, = Z, A4, = a_3 , A B = b. IIpoBeputh, 4TO BEKTOPHL ( @), a,,d5)
06pasyroT 6asuc u HailTH pa3noxkeHne BekTopa b 1o sTomy Gasmcy.

4, A, A, A, B
(0; -4; -6) (2;-5;-4) (5;-5;-10) (5;-1;-12) (7 6; -14)
37 - -
HaiiTu MaTpully u3 ypaBHEHMs X[z 1 ] _ (1 1)
1 -1 1 -1
38 | Haiitu co6CTBEHHbBIC 3HAYCHHS U COOCTBEHHbIC BEKTOPHI Matpuipl (4 0 —1
0 2 4
4 4 1
39
x+y—-z=-4
PewnTs cucTeMy JTMHEHHBIX ypaBHeHMH MeTooMm Kpamepa ¢ 2x +3y +z = —1
X—y+2z=6
40 2x+y+z=3;
S5x-2y+3z=0;
x+2z=>5.

Pemmumts cucremy nuHeiHbIX ypaBHeHul MeTonoM ['aycca
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Pacuemno-ananumuueckue 3aoanusa/zaoauu:

1.

Tema 1. IlpeoOpazoBaHust MATPHUIl U CHCTEMbI JIMHEHHBIX YPABHEHUH
Beraucnuts onpenenurenu matpun K,F,C,A.
1 -2 70
-2 -N 4 1

. C=
0 31 2
3 -1 3 -1

-1 41
2 -N

K = .

-2 4

2 21
0 N 3
-1 -2 2

>

2 =33
1 N 4

2. JIns 3agaHHbIX MaTpull F, A (3aganue 1) HaiTH MUHOpPBL My, M|, M,, U aareOpandeckue

NONONHEHUd A,y, Ay, Ay, Ay COOTBETCTBYIOIIUX 3JIEMEHTOB.

3. HaifTu HEM3BECTHOE YHUCIIO X U3 YPABHEHUM:

x> 4
x 2
1 1

1.

9
3=0
1

Pemmths MaTpuuHbIe ypaBHEHHUS:

7 2 1 5 54 3 0
53 -2 4 -3|+2X-|2 N -2 -1|=0
2 1 N 2 1 0 2 4

1.

Tema 2. Panr MaTpuubl
Pemmth MaTpuuHOe ypaBHEHHE: a) MeTooM ["aycca (31eMeHTapHBIMU TPE0OPa30BaHUIMH); O)
BBIYHUCIISIS (€CIIA ATO BO3MOXKHO) 0OpaTHYIO MaTPHILY.

2 7 3 -1 3
3 9 4|-X=-15
15 3 -2 3
C mepBoro ckiaja KaxxJI0My U3 TPeX MOoJaydaTesiel OTpaBiaeHo N0 X eAUHUIL TPy3a, CO BTOPOTO
ag, a,, a s
A=|a, a, ay

dz; A4z dsg

cKyana — mo ¥ €IVHUIL, C TPETHEr0 — 0 Z €IUHHUII TPy3a. — MaTpuIa

a, . .
TPAHCTIOPTHEIX PacXooB (¥ — 3aTpaThl HA IEPEBO3KY €IMHHIIBI TPy3a ¢ ! - To ckmaga 7 - my

noxydarenio). Onpenenuts Y% eciu mepBbIil MOTydaTe b 3aTPATHIT HA [IEPEBO3KY b

b,

1, BTOpOH
, TPETUHN — by JNEHEeXHbIX eauHuL. Halitu pemenue cuctemsl MmetogoM Kpamepa.
3 5 4
A=(2 3 2
123) p=(10 17 17)

Tema 3 CTpyKTypa MHOKeCTBA PellleHNl CUCTEMbI JIUHEHHBIX YPaBHEHUM
HccnenoBaTh cuCTeMY JIMHEHHBIX anreOpanyecKuX ypaBHEHHH Ha COBMECTHMOCTh M HaWTH
pellIeHne, €ClIM OHAa COBMECTHA, MeTo0M ['aycca. BrImonHUTE TpOBEpKY.
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=-6
4x, +x, —2x; +3x, =12

x, +3x, +5x;, —Tx,

2x, +5x, +6x;, —4x, =14
X, +3x, =3x;+x, =2
2. 3azmasbl 3aTpaThl TpeX BHIOB ChIpbs (S),5,,S;) Ha OPOU3BOJCTBO KaXIOIO M3 TPEX BUIOB

nponykuuu (A, P, P;) 1 KOIMYECTBO KaKJ0r0 BUJA CBIPbS.

P, P, P, P, 3anacel
\ ChIPbA
Si
S, 6a 4o Sa 488
S, 4o 3a a 298
S, Sa 2 3a 31

TpeOyercs onpenenuTh MIaH MPOU3BOJICTBA, KOTOPHIN ObI 0Oeceun1 MOTHOE UCTIOIb30BaHUE
CBIPBSL.

3. Ha Ga3e Haxomutcst ToBap Tpex BunoB A, B, C, KOTOpbIM OHa CHAa0XaeT JapbKu, MarasuHbl U
YHHBEpMaru. 3a OIpEeIesICHHBI IMEepPHOA TOProBBIE OpPraHWU3allMd MOTYT pealin30BaTh TOBAap B
KOJMYECTBE, yKazaHHOM B Tabmuie. CKOIbKO JIAPHKOB, MarasuHOB M YHHUBEPMAroB MOXKET
obecrieunThb 6a3a, YTOOBI MOJHOCTHIO MPOAATh TOBap. Pemenne HaiiTu meTomom XXopaana — ["aycca.

TOBap | JIapeK | Mara3uH | yHHBEpPMAr | KOJIUYECTBO
TOBapa Ha 6aze

A m-2 m-1 m+4 n-2

B m+1 m m+7 n+9

C m m+2 m+1 n+5

4. Pemnts cuctemsl Metogom XKopaana - ['aycca.
X, +x, +3x; —2x, +3x, =4,
2x, +2x, +4x; —x, +3x, =6,
3x, +3x, +5x; —2x, +3x, =6,
2x, +2x, +8x; —3x, +9x, =14.

5. Haiitu oOmiee pemeHue sl KaXI0W M3 JAHHBIX CUCTEM U MPOAHAIU3UPOBATH €r0 CTPYKTYPY
(ykazaTtp 0a3uc MNpOCTPAHCTBA PELICHUH OJHOPOAHON CHUCTEMBI, YCTAHOBUTh PpPa3MEPHOCTb
IIPOCTPAHCTBA, BBIIEIUTH YACTHOE PELICHUE HEOAHOPOIHON CUCTEMBI).
3x1+x2-4x3+2x4+x5=0
2X1-2X2-3X3-7x4+2x5=0
x1+11x2+34x4-5x5=0

Tema 4 JeMeHTHI BeKTOPHOM aJredpbl
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A,4,,4,,4,,B

1. JlaHbl KOOPAMHATHI TOUEK B CUCTEME KOOpAUHAT OXYZ  Haiitu KOOpAUHATHI

AA, =a, AA, = AA, = b
BEKTOpPOB 1772 al, 1973 a2, 1474 a3, 4B b. IIposeputs, 4TO BEKTOpHI ( 4,,a,,d;)

06pasyioT 0a3uc U HaiiTH pasioxkeHue BekTopa P 1o sTomy Gasucy.

A A, A, A, B
(L1, D) [(3,6;7) (15 5;3) (05 4;-1) (0;7; 3)

A, Oy, O, O, O, O .o, =(0;1;1;2 =(1:1: 1:
2. Jlana cucrtema BEKTOpOB 1> 72°73>74>™5>%6 & g goTOpOM 3 O L1 ), %y (1’1’1’3),

o, =(1;0;1; 2 o
s =00 L ). JIONOJIHUTE JIMHEMTHO HE3aBHUCUMYIO YacTh %> % 1o Gasmca CHCTEMBI BEKTOPOB
O, 0, 05,0, 05,0

Y BCE BEKTOPHI, HE BOILIEIINE B Oa3UC, pAa3IIOKUTh IO Oa3ucy.

a, a,

(2;-4;5;3) (12;2;-5;9)

Tema 5. JjieMeHTHI AaHAJTMTHYECKON reOMeTPUH

1. Ha mirockocTH OTHOCHUTEIIBHO HEKOTOPOTO 0a3uca JIaHbl KOOPIUHATHI TPEX BEKTOPOB:
- 4 - -4 - -1
npu N — ueTHOM: a (N; ;1), b (NT;ZJ, c (%;3);

pu N — HEUETHOM: a (N; ! ;2), b (# ;3), c (N%“ ;lj .N=2

1. HaifTi KOOpAHHATHI BEKTOPOB a —2b+¢; 2a +b—3c .

2. IlpoBeputb, 4TO BEKTOpPBl a H b o0pa3ytoT 6a3uc Ha TuiockocTd. HaifTm koopauHaThl
BEKTOpA ¢ B 3TOM basrce.

3. OmpeenuTh NpH KAKOM 3HAYECHWM I[ApaMeTpa o BEKTOPHl a U m(—2;a) Oymyr
KOJUIMHEAPHBIMHU.

4. HaiiTu KOOpAMHATHI BEKTOpA E(EZ)—E (55)

5. Beruncnuth ;2 —E, 52 + (E+ 35)5

6. HaiitTu kocuHYyC yria Mexay BEKTOpaMH a U b .

2. OTHOCUTEIIHHO I[eKapTOBOI\/'I CHUCTCMbI KOOpAWHAT AaHbl KOOPAWHATBHI TOUYKHU:

mpu N — uetHOM: A E;N-'_2 ; npu N — HeueTHOM: A N+3;ﬂ .
2 2 2 2
Haiitu:
1. yrioBoii kodddumment npsmoi [/, mpoxomsmied dYepe3 TOuKy A mapauieibHO BEKTOPY

a(133);
o o V4 o
2. ypaBHEHHE IPSAMOH [, , MPOXOSIIEH yepe3 TOUKy A 1oJ yriom Z K IIPAMOU [, ;

3. ypaBHeHHE IPSIMOH /, , MpoxXosIIell yepe3 TOUKy A M OTCEKaloIel Ha OCsSX KOOPIUHAT PaBHBIC
OTPE3KH;
4. KOCHHYC yria MeXIy NpsIMbIMU [, U [
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YPaBHEHUS NMPSMBIX /, U [, , IPOXOASAIIMX Yepe3 Hayaa0 KOOPAMUHAT IapaulIeNbHO IPsMOH /, ;
pacCTOsTHUE MEXIY IIPSMBIMUA [, U [, ;

KOOPJIMHATBI TOUKU B nepecedeHus NpsMbIX [, u [, ;

o N oW

paccTosiHue OT TOYKH B 10 IpsAMon /, .

Tema 6. IIpumMeHeHne 371eMEHTOB JINHEIHON a/1re0pbl B IKOHOMHUKE
B taGaurie mpuBeeHBI TaHHBIE O THEBHOW MPOU3BOAUTEIHFHOCTH 5 IPEANPUATHN, BRITyCKAIOMUX 4
BUJIa IPOAYKIUH C TOTPeOICHNEM 3-X BUIOB ChIPbS, @ TAKXKE MPOJOKUTENFHOCTS pabOThI KXk I0TO
MPEANPUITHS B TOY U IIeHA KKOTO BUJIA CHIPHS.

Bun [Ipou3BoAUTENEHOCTD MPEANIPUATUN, U3/, /I€HB 3aTpatrhl BUJOB CHIPbS U3/1EIHA,
n3nenus 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
KonnyectBo pabounx nHeil B roxy I{eHa BUIOB CHIPbsI
1 2 3 4 5 1 2 3
200 | 150 170 120 140 40 50 60
Tpebyetcs onpenenuTs:
1)  roIoBYIO IPOM3BOIUTENBLHOCTh KQXKI0TO MPEAIPUATHS 10 KAKAOMY BUAY U3ACIIHI;
2)  roIoBYIO HOTPEOHOCTH KaXKJOTO NPEANPHUATHS MO KAXKIAOMY BUAY ChIPbS;
3) TroJOBYIO CyMMY KpPEIUTOBAHUS KaXJOT0 MPEANPUATHS U1 3aKYIIKH ChIpbs, HEOOXOIMUMOTrO s

BBIIYCKA IPOJYKIMN YKa3aHHBIX BUJOB U KOJIMYECTB.
[To naHHBIM TaOIMIIBI COCTABUTH HOBYIO TAOJIUILy MO CIEAYIOLUIUM YCIOBHSM:
® JHEBHas NPOM3BOAMTEIBLHOCTH BCEX MpeAnpuaTuil ysennuusaercsa Ha 100%,

4)

* ypycno pabounx AHeH B roxy 1t 1-ro npeanpuatus ysennuuBaeTcs Ha 50%, a a1 ocTalbHBIX — Ha
40%,

® [ICHBI HA BUJIBI CHIPbSl YMEHBIIAIOTCA COOTBETCTBEHHO Ha 10, 20 u 30%.

OHpe,Z[e.HI/ITb CYMMBI KpCAUTOBAHUA HpGI[HpI/IHTI/Iﬁ 1 UX COOTBCTCTBYIOIHUC NPOUCHTHBIC U3MCHCHUS.

Iloka3aTe/in U KPUTEPHUH OLEHUBAHMNS IIJIAHUPYEMbIX Pe3yJIbTATOB OCBOEHMSI
KOMIIETEHIUI ¥ Pe3yJbTATOB 00y4YeHUsl, IIKAJIA OlleHNBAHMS

HNupuxatop
ILkaaa oMeHHBARMS dopmupyemMble TOCTHIKCHISE Kpurepun YpoBeHb ocnoetum
KOMIEeTeHI[UH OlLleHUBAHUSA KOMIeTeHIU i
KOMIIeTeHI UM

OI1K-2. OIIK-2.1. 3HaeT BepHO H B IIpoaBMHYTHINH
CriocobeH Mcnonb3yer MOJTHOM o0beMme:
OCYIIECTBIISITh  [OCHOBHBIE METOJBI, METOIBI ~ MOWCKAa |
cOop, 00paboTKy (CpencTBa crcTeMaTH3aIui
148 MOJTy9eHUS, nHpOpMAITAN 00

85 - CTATUCTHYCCKUIA [IPEJCTABICHUS,  [PKOHOMHUYECKHX

100 «OTJIMIHO» AHANTN3 TaHHBIX, [XPAHCHUS U mporeccax u

0aJ10B HEOOXOMUMBIX  [00paboTKH SIBIICHUSIX
TS pelIeHUs CTATUCTHUUYECKUX | YMeeT BepHO H B
[MOCTABJICHHBIX  |[TAHHBIX MOJTHOM 00Bbeme:
PKOHOMHYECKHUX paboTaTh c
Bamaq HAIIMOHANBHBIMH 1]
MEKTyHApOIHBIMH
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0azamMu  JaHHBIX
LIEITBEO TIOUCKA
nHpopmanny,
HE00X0IUMON hiut
permeHns
MTOCTaBICHHBIX
YKOHOMHYECKUX
Bamad, pacCUUTHIBATH
PKOHOMIYECKHUE n
COIMANBHO-
PKOHOMHYCCKUE
[oKa3aTeH,
XapaKTePU3YIOIIUC
eI TeTbHOCTD
XO3UCTBYIOIINX
CyOBEKTOB Ha OCHOBE
TUTIOBBIX METOAHMK H
InelcTByoIIeH
HOPMaTHBHO-
MpaBOBOM 0a3wl,
[PEICTaBUTh
HATJISTHYEO
BU3YaJIN3aIUI0
ITAaHHBIX.

70 — 84
0aJ110B

«XOpOoLIO0»

OIIK-2.
CrocobeH
OCYIIECTBIISATH
cOop, 00paboTKy
151
CTAaTUCTUYCCKUH
AHaau3 TaHHBIX,
HEOOXOIUMBIX
TS peTeHUS
[TOCTaBJIEHHBIX
DKOHOMHUYECKHX
Bagad

OINK-2.1.
Mcnonb3yer
(OCHOBHBIE METO/BI,
cpeacTaa
[TOJTyICHHUS,
MpEeICTaBICHHSA,
XpaHCHUS U
00paboTKH
CTATHCTHYECKUX
ITAaHHBIX

3Haer ¢
He3HAYNTEJIbHBIMH
3aMeYaHHSIMU:
METOIBI ~ MOKWCKAa Ul
cucTeMaTH3auu
mHpOpMAITAN 00
YKOHOMHYECKUX
mporeccax )i
STBITCHHSX

'Ymeer v
He3HAYNTEJIbHBIMH
3aMeYaHHSIMU:
paboratb C
HAI[OHATEHBIMHU u
MEXKTyHAPOIHBIMH
0azamMy  JaHHBIX
[IEITBI0 TIOVCKA
nH(pOPMAIINH,
HE00X0IUMON hiut
permeHns
MTOCTaBICHHBIX
PKOHOMHYECKUX
Bamad, pacCUMTHIBATH)
PKOHOMHYCCKUEC u
COLMANTBHO-
PKOHOMHYCCKUE
[OKa3aTeH,
XapaKTepU3yIOIIUe
e TeTFHOCTD
XO3UCTBYIOIINX
CyOBEKTOB Ha OCHOBE
TUTIOBBIX METOAHMK H
InecTByronIeH
HOpPMATHBHO-
[IpaBOBOM 6a3bl,
[PEICTABUTh
HATJISTHYEO

BU3YyaJIU3allUIO

TloBBIIIEHHBIH
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JIAHHBIX.

OIIK-2. OIK-2.1. 3Haer Ha 0a3oBOM bazoBblii
Criocoben Mcnone3yer YPOBHe, c
OCYILECTBIIAITE  [OCHOBHBIC METO/BI, (OIIMOKAMM: METOIb]
cOop, 00paboTKy [cpenacTBa [OKCKa 5|
150 IOy YCHHUS, cHCTeMaTH3aI[UH
CTATUCTHYCCKHUIA [peACTaBICHUA,  [MH(OOpMAIMH 00
AHAKM3 JaHHBIX, |[XPAHEHHS U PKOHOMMYECKUX
HCOOXOMUMBIX  [00pabOTKH poueccax il
TS pelIeHUs CTATUCTHYECCKUX  |IBJIICHUSX
[MOCTABJICHHBIX  |[TaHHBIX 'YMeer Ha 06a30BOM
DKOHOMMYECKHX YPOBHe, C
Bamaq OIIHOKAMMU:
paboTaTh c
HAI[HOHATEHBIMH il
MK Ty HAPO AHBIMH
0aszaMy  JAaHHBIX C
IEISH) MOKCKA
nHpopmanny,
50— 69 HEOOXOZUMOM IS
633;103 «YHOBJIETBOPUTEJIHLHOY [pEIICHHS
[TOCTABJIEHHBIX
DKOHOMHYECKUX
Bamad, pPacCYMTHIBATH)
DKOHOMMYECKHE il
COTMaIBHO-
DKOHOMMYECKHE
MOKa3aTeu,
XapaKTePU3YIOIIUC
MeATETBHOCTh
XO3AHCTBYOLINX
CyOBEKTOB Ha OCHOBC
TUIOBBEIX METOAMK M
InecTByronei
HOPMaTHBHO-
MpaBOBOM 0a3wl,
[PEACTaBUTh
HATJISITHYEO
BU3YaJTN3AI[HIO
ITAHHBIX.
OIIK-2. OIK-2.1. He 3naer Ha 6azoBoM, KommnereHuum He
CriocobeH Mcnonp3yer YPOBHE: TPUHLUINBL|  c(HOPMHUPOBAHBI
OCYILICCTBIISATh  [OCHOBHBIC METOJIBI, MCTOBI ~ MOWCKA U
cOop, 00paboTKy [cpenacTBa cucTeMaTH3aIuu
128 [OJTy4eHHUs, nHpopmMannu 00
CTAaTUCTHYCCKUIA [[IPEJCTABICHUSA,  [PKOHOMHUYECKHX
AHAKM3 JaHHBIX, |[XpPAHEHHS U mporeccax 7l
HEOOXOIUMBIX 00paboTKH SIBIIEHUSIX
TS peTeHUS cratuctrueckux  [He yMeeT Ha|
menee [MOCTABJICHHBIX  |[TaHHBIX 0azoBOM YpOBHE:
50 «HeYIO0BJIETBOPHUTEIbLHO»
6AIOB PKOHOMHYECKHX paboTaTh C
Bamgaq HAI[HOHATEHBIMH il
MK Ty HAPO IHBIMH
0aszaMy  JaHHBIX C
IEISH) MOKCKA
nHpopmanny,
HEOOXO0TUMOH s
[pEIICHHS
TTOCTABJIEHHBIX
DKOHOMMYECKUX
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Bamad, pacCUMTHIBATH)
PKOHOMHYCCKUEC u
COLMANBHO-
PKOHOMIYECCKHUE
[TOKa3aTeH,
XapaKTepU3yIOIIUe
e TeTFHOCTD
XO3UCTBYIOIINX
CyOBEKTOB Ha OCHOBE
TUTIOBBIX METOAMK H
InercTByOIIEeH
HOPMATHBHO-
IpaBOBOM 0a3pl,
[PEICTABUTh
HATIISITHYTO
BH3YaITN3AIIIO
TaHHBIX.
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