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OLHEHOYHBIE MATEPHAJIbI

1o y4eOHoil nucunmuiuHe JIlnHeitHas anredpa

NEPEYEHb KOMIIETEHIU C YKABAHUEM PE3YJIbTATOB OBYUEHUSI
N OTAIIOB UX ®POPMHUPOBAHMUA 110 JTUCIIUITVIMHE

dopmupyemMble

NHaukaTopsbl 10CTHKEHUS

N HaumeHnoBanue
KOMIIeTeHI[NH KOMIIeTeHI Ui Pe3ysabTaThl 00yUeHUs
KOHTPOJIHPYEMBIX
(Koa M HaMEHOBaHKE (Kox M HaMMEHOBaHKE (3HaHUA, YMEHUST)
pa3/esioB M TeM
KOMIIETEHITNH) WHIUKATOpa)

OIIK-2. Crocoben
OCYILECTBIIATH OO,
00paboTKy u
CTAaTHCTUYECCKUH
AHAJIN3 TAHHBIX,
HEOOXOIUMBIX IS
pelreHus
IIOCTABJICHHBIX
SKOHOMMYECKHUX 3a]1a4

OIIK-2.1. Ucmonp3yet
OCHOBHBIC METO/JBI,
Cpe/CTBa MOTyUeHHUS,
MPEJICTABICHUSI, XpaHECHHS
1 06paboTKH
CTaTUCTUYECKHUX TaHHBIX

OIIK-2.1. 3-1. 3naer
METO/IbI TIOUCKA U
CHUCTEMaTHU3aluu
nHpopmaru 06
SKOHOMHUYECKHUX
MPOIIECCax U SBICHUSIX
OIIK-2.1. V-1. Ymeer
paborats ¢
HAI[MOHAIBHBIMH U
MeXTyHapOTHBIMU
0a3aMu JaHHBIX C IEITBI0
novcka uHpopManuy,
HEOOXOAUMOM I
peIIeHus TTOCTaBIEHHBIX
9KOHOMHYECKHX 3a7ad.
OIIK-2.1. V-2. Ymeet
paccUuTHIBATh
9KOHOMHUYECKHE U
COIMAITEHO-
AKOHOMUYECKHE
MTOKa3aTely,
XapaKTepU3yIoIre
JIESITENBHOCTh
XO3SIUCTBYIOLIUX
CyOBEKTOB Ha OCHOBE
THTIOBBIX METOJIUK U
JEUCTBYIOLIEN
HOPMaTHBHO-IIPABOBOM
6a3er OIIK-2.1. V-3.
YMeeT npencTaBuTh
HATJISHY O
BH3YaJIM3AIIMI0 TAHHBIX

Tewma 1. IIpeoOpazoBanus
MaTpHI] ¥ CUCTEMBI
JIMHENHBIX YPAaBHEHUU
Tema 2. Panr MaTpulibl
Tema 3. CtpykTypa
MHO>KECTBA PEIICHUI
CUCTEMBI TUHEHHBIX
ypaBHEHUI

Tema 4. DneMeHTHI
BEKTOpHOM anredps Tema
5 DneMeHThI
AHAITUTUYECKOU
TEOMETPUU

Tema 6 [IpumeHeHue
3JIEMEHTOB JIMHEHHOU
anreOpbl B SJKOHOMHUKE




METOANYECKHUE MATEPUAJIbI, XAPAKTEPU3YIOIIUE JOTAIIbI

®OPMUPOBAHUSI KOMIIETEHIIUHA

Hepeqeﬂb y‘leﬁHbIX 3aJaHuH Ha AYJIUTOPHBIX 3AHATUAX

BOl'[pOCI)I AJIA MIPOBEACHUSA OIMPOCa HA 3aHATHUAX

Nupukaropsl noctukenus: OIIK-2.1.
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Paznean L. JIuneiinas anareopa.
Tema 1. IIpeoOpazoBaHusi MATPHUIl M CHCTEMBbI JMHEHHBIX YPABHEHHUH.

Bomnpocs! /151 IpoBeIeHHs onpoca:

Marpuibl 1 I€MCTBUS C HUMH.

CaoiicTBa onepauuii HaJ MaTpULIAMH.
Onpenenureny.

CaolicTBa onpenenuTene.

OOparHast MaTpuIia U CIIOCOOBI €€ HaXOXKICHHSI.

Tema 2. Panr maTpuubl.

Bomnpocel 1u1sl NpoBeieHUsI 0npoca:

Panr MaTpuie!.
Panr crynenuaTroi MaTpHIIbL.
HewnsMeHHOCTH paHTa MpH 3JeMeHTapHbIX MpeoOpa3oBaHUsIX.
TeopeMa 0 paHre MaTpHIIbL.
Kpurepuii nuHEitHOM HE3aBUCUMOCTH CUCTEMBI CTPOK (CTOJIOIOB).
Panr npousseaenust marpuil. OnpeneanuTens IpOU3BEIEHUS MaTPULL.
Tema 3. CTpykTypa MHOKECTBA pellieHUid CUCTEMbI JIMHEHHBIX YPABHEHU

Bonpocs! 1J1s1 IpoBeeHUs ONpoca:

JIunelinple ypaBHEHHE C N HEU3BECTHBIMH.

OO0pa3oBaHue CUCTEM JTMHEWHBIX YPABHEHUH .

YcnoBue COBMECTHOCTH U ONIPEAEIIEHHOCTH CUCTEM JIMHENHBIX YpaBHEHUH.
MarpuuHas 3anuch CUCTEM JIMHEWHBIX YPABHEHHI.

Pemenue cucrem nuHelinbix ypaBHenuil. Teopema Kponekepa — Kanenu.
Pemienne HEBBIPOKAECHHBIX JIMHENHBIX CUCTEM.

®opmyisl Kpamepa.

Pemenue cucreM nuHenHbIX ypaBHeHu MetonoM ['ayccea .

CucrteMa OJJHOPOIHBIX JTUHEHHBIX YPABHECHHI.

Paznen 2. [lpuioxenue JUHeHON ajareOpbl
Tema 4. J1eMeHTbI BEeKTOPHOM a/1redpsnl

Bonpocel 1J1s1 npoBeaeHHs onpoca:

Bexkropsl. JInHelHbIE onepany Hajl BEKTOPAMH.

Onepanuu u cBoiicTBa BEKTOPOB. CKaJIIpHOE TPOU3BEIEHUE BEKTOPOB.
Hopwma Bekropa.

BekropHoe, cMelaHHO€E IPOU3BEACHUE BEKTOPOB U UX IIPUIIOKCHHUS.
JInHeliHas 3aBUCHMOCTD U JIMHEHAS HE3aBUCUMOCTh CUCTEMBI BEKTOPOB.
basuc u panr npocrpanctsa Rn. BekTopbl 1 MaTpHILIbL.



27. OproroHanbHas cucTemMa BEKTOPOB.
Tema 5 D1eMeHTHI AaHAINTHYECKON TeOMETPUH

Bomnpocel 1J1s1 npoBeaeHHs onpoca:

28. JlexapToBa IpsIMOYTOJIbHAS U MOJISIPHAS. CUCTEMBI KOOPAWHAT HA IUIOCKOCTH.

29. [Tpsimast Ha mockoctu. O0IIee ypaBHEHUE MPSIMOM, YpaBHEHHE MPSIMOI C yTIIOBBIM
KO3 HULIUEHTOM.

30. Yroa Mexay NpsIMbIMU.

31. VYcnoBus napaJyieIbHOCTH U IEPIEHIUKYIISIPHOCTH MPSMBIX.

32. PaccrosiHEE OT TOYKH 10 TIPSIMOM.

33. [Ipsimast 1 mmockocTh B pocTpaHcTBe R3. PaccTossHME OT TOYKM A0 IIOCKOCTH.

34. BexTopHoe, napaMeTpuuecKkoe, KAHOHUYECKOE ypaBHEHNUS B ITpocTpaHcTBe R3 .

Tema 6 IIpuMeHeHHne 371eMEHTOB JTUHEHHOM ajaredpbl B IKOHOMHUKE

Bonpocsl 1151 npoBeeHHs onpoca:

35. Hcnonb3oBanue anredpsl MaTpuIl.

36. Hcnonb30BaHne cUCTEM JTMHEHHBIX anreOpanyecKux ypaBHEHHH.

37. Monens JIeoHThEBa MHOTOOTPACIIEBOI SKOHOMUKH (0aJIaHCOBBIN aHAIIN3).
38. DKOHOMHKO-MaTeMaTHIecKasi MOJCNIb MEKOTpacIeBOro OajgaHca.

39. [TpumeHeHne 6aJaHCOBOTO METO/A B aHAJIM3E SKOHOMUYECKUX MOKa3aTenei.
40. JInneliHasg MOJENb TOPTOBIIN.

41. CrpyKTypHasi MaTpHia TOProBIIH.

Kpurtepumn ouenku (B 6aynax):
- 2 Gamia BeIcTaBisieTcs: 00yvaromeMycs, eciid OTBET Ha BOIPOC MPEJCTaBJIECH B IMOJHOM oObeMme 0e3
OmMOOK U HEJIOUETOB (coomeemcmeue unouxamopy OIIK-2.1.);

- 1 Gamn BeIcTaBIsIeTCS OOYdYAIONMIEMYCsl, €CITH OTBET Ha BOMPOC IMPEICTABIICH B MOJHOM 00BbeMe, pH
OTBETE JIOMYIICHbI HETOUHOCTHU (coomeemcmeue unouxamopy OIIK-2.1.);

- 0,5 6amna BeIcTaBIsIeTCS 00yUaroIeMycs, €CJIM OTBET Ha BOIPOC MPEJICTaBIEH HE B MOJHOM oObeMe,
[P OTBETE JIOMYIIEHbl HE3HAUUTEIbHBIE OLIUOKYU (coomeemcmeue unouxamopy OIIK-2.1.);

- 0 OammoB BBICTABIISIETCS] OOYYAIOMIEMYCsI, €CITH OTBET Ha BOIIPOC HE IMPEJCTABIICH, WM MPH OTBETE
JIOTIYIICHBI TPYOBIe OMUOKHU (coomeemcmeue unouxamopy OITK-2.1.)

3amaHus 1J151 TeKylero KOHTPOJIst
PacuerHo-aHajuTHYECKHE 3aJaHUS
Nupukaropsl nocrukenunsi: OIIK-2.1.

Pasznea 1. JIuneitnas ajareopa.
Tema 1. IIpeoOpazoBaHusi MATPHULl M CUCTEMBbI JIMHEHHBIX YPABHEHUH.

1. BI:I‘-II/ICJII/ITB OHpCI[GJII/ITCJII/I ManI/H_[ K’F’C’A . HpOBGCTI/I BBIYHUCJIICHUA HCHOCpe,Z[CTBeHHO nc
ucrons3oBanneM MS Excel.
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Tema 2. Panr maTpuusbl.
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4. Omnpenenuth COOCTBEHHBIE 3HAUYEHUS U COOCTBEHHBIC BEKTOPHI MATPHUIL: A= 41

5. Tloctpouts MaTpuIy pa3smepa 4* 5 umeromnyro panr r = 1



Tema 3. CTpyKTypa MHOKeCTBA pellleHNH CHCTeMbI JIMHEIHbIX YPAaBHEHHU

3apanme 1.3amucath cucTeMbl ypaBHEeHMH B MaTpuuHoi (opme. Ha3BaTh Bce cocraBisioniue

[ Xt 3x,+ Tx;= 2
o [2x1+ 7x+ 9x,= 0
MaTPUYHOU CUCTEMBI

3ananmue 2. Pemmth cuctemsl ypaBHeHUH MeTonoM (Tio popmyam) Kpamepa

2x— 3y= -7
Sx+ 4y= 17

3ananme 3. Pemnth cucTeMbl ypaBHEHUN MaTPUYHBIM METOJIOM (C IOMOIIBI0 0OpaTHON MaTPHIIbI)

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

3ananue 4. OnpenenuTh, SBISETCS JIU CUCTEMA YPaBHEHUI COBMECTHOM, M €CJU 1, TO CKOJIbKO UMEET

X+ 2x+ 3x3— x,= 0
X~ Xt X+ 2x,= 4
x+ 5x,+ 5x,— 4x,= —4
o x,+ 8x.+ 7x,— 7x,= 6
perieHumit? ! 2 3 4
3x,— 2x— 5x3t x,= 3
‘2x1— 3x,# X, 5x,= -3
X+ 2x,— 4x,= -3
. X— X~  4xyt 9x,= 22
3ampanue S. Pemuth cuctemsl ypaBHeHu MeToioM ["aycca:

Paznea 2. [Ipunoxxkenue JuHelHOMH ajaredpbl
Tema 4. D1eMeHTbI BEKTOPHOM a1redpsnl

1. HaiiTu TMHEIHYI0 KOMOMHAITUIO BEKTOPOB: 2a+4b—2c ,rae
a={4;1;0§,b=(2;1;3},c=(-1;3;5)

2. Haiitu ;yinHy BekTopa: a={2;4;-3;0}

3. Bwluucnute AIMHY BEKTOpa: C=a

Sl

crne a=12;3;2},b=(1;2;2]

,b)c—a

Ql

4. HaiiTn nTuHEHHYI0 KOMOMHAIIMIO BEKTOPOB: d =( , Tae

a={1;0;1},b=[0,2;0},c=(3,2;1)

5. Haiitu wmny sexropa  d=(-6;8)  rpe 0=(2;1;3},b=(1;2;-1]

Tema 5 D1eMeHTHI AaHAINTHYECKON TeOMeTPUH



1. CocraBuTh ypaBHEHHE TUIOCKOCTH, MPOXOsAIieit yepe3 Tpu Touku M (1, 2, —1), Ma(2, 2, 3), M;(1,
0, -2).

2. Haiitu paccrosiHue oT Touku M(5, 3, 2) o miockoctn  2X+3y+6z+4=0

3. CocTaBuTh YpaBHEHHE IUIOCKOCTH, TPOXOSIIEH yepe3 Touky M(2, -3, 1) mapauieabHO TUIOCKOCTH
5x—4y+7z-43=0

4. CocTtaBUTh yYpaBHEHHE TUIOCKOCTH, MPOXOsIiei yepe3 Touky M(3, —4, 1) nepneHAuKyISIpHO IBYM

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

IITE R

5. Jlanbl o0mume ypaBHEHUS IPSIMOI

Tema 6 IIpumMeHeHNe 3J1IeMeHTOB JTUHEHHOI aJaredpbl B IKOHOMUKE
B taGnuiie mpuBeneHs! JaHHBIE O OallaHCy 32 HEKOTOPBIM MPOMEXYTOK BPEMEHH MEXIY TPeMs
OTpacCJIsIMUA MPOMBIIUIEHHOCTH.
Haiitu: 1) BekTOpbl KOHEYHOTO TMOTpPEOJIEHHST M BaJIOBOTO BBIMYCKa, 2) wMarpuiy
KOX(P(UITMEHTOB TPSMBIX 3aTpaT, 3) ONPEICIIUTH SIBJISICTCS U OHA MPOJYKTUBHOM, HWCIIONB3Ys JIBa
KpUTepHUsl MPOAYKTUBHOCTH.4) OOBEM BajOBOTO BBITYyCKA KAXKIOTO BHIA MPOIYKIUH, €CIM KOHEUHOE

noTpedieHre Mo OTPaciasiM BO3pPacTeT COOTBETCTBEHHO JI0 Y Yol YCIIOBHBIX JE€HEKHBIX €TUHUII.
Pemmte 3amauy omamM m3 metronoB: Kpamepa, oOpatHoii Marpuibl, ['aycca. XXopmana — T'aycca. 5)
OnpenenuTb NPOIEHTHBIE N3MEHEHHUS BAJIOBBIX BBIITYCKOB, HEOOXOAUMBIX JJIsi 0OecIedeH sl 3aJaHHOTO
YBEIUYCHUS] KOMIIOHEHT BEKTOpa KOHEYHOT'O MPOIYKTa.

[Torpebnenn | Koneunsl | Banoso
e i i

1 12| 3 NPOAYKT | BBIMYCK
112035 5 40 100
20 10| 10 60 100
3/20]15] 5 10 50

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

Kpurepum ouenku (B 0asiax):
- 2 Oaya BBICTABIISIETCS OOYYAOIIEMYCsl, €CIIM 3aJ[aHUe PEIICHO B TIOJHOM Oo0beMe 0e3 OmmOoK U
HEJI0YETOB (coomeemcmeue unouxamopy OIIK-2.1.);

- 1 Gamn BbICTaBIAETCS OOYYalOMIEMYCs, €CIM 33/laHHE PEIICHO B IOJHOM O0beMe, MPH pPEeHIeHUH
JIOTIYIIEHbl HETOYHOCTH (coomeemcmeue unoukamopy OIIK-2.1.);

- 0,5 Gamna BeICTABIISIETCS 00yJArOIIEMYCs, €CJIH 3aJJaHUE PEIIICHO HE B MOJHOM 00BbeMe, TIPU PEIICHUN
JIOTYIIIEHbI HE3HAYUTEbHBIC OITMOKHU (coomeemcmeue unouxamopy OIIK-2.1.);

- 0 Oa)UIOB BBICTABISICTCS OOYYArOLIEMYCsI, €CITM 3alaHUE HE PEIICHO, WINA MPU PEIICHUH JOIMYIICHBI
rpyOsbie omuOKu (coomeemcmeue unouxamopy OIIK-2.1.)

3agaHus 1/ TBOPYECKOr0 peiiTHHIa

Tembl AJ19 TOKJIA10B



HNuaukaropsl goctmxenns: OIMK-2.1.

Tema 1 [IpeoOpa3oBaHusi MATPHI U CHCTEMBbI JIMHEHHBIX YPaBHEHUI
1. TIlpaBuna BeruuciaeHus onpenenurencii 1 u 2—ro mopsaaKoB.

2. TlpaBuiia BBIYUCIIEHHUA ONPEAETUTENS 3—T0 MOpsIKa.

W

HpaBI/ma BBIYHCJICHUA ONPCACIIUTCIIA N—T'0 MMOPAAKaA.

Tema 2. Panr MmaTpuunbl
MeTO}IBI HaXO0XACHUA paHTa MaTpHUIIbL.

[Tousarue 0a3UCHBIX MUHOPOB.

OHpeﬂeJ’ICHI/IC COOCTBEHHOI0 qucia, COOCTBEHHOI0 BCKTOpa MaTpHUIIbI.

N ok

DJIEeMEHThI MaTpuUilbl ABJIAIOIIUCCA JIMHECHHO 3aBUCHMBIMU M JIMHEHHO HE3aBUCHUMBIMHU.

Tema 3 CTpyKTYpa MHOKECTBA pPellleHHii CUCTeMbl JINHEHbIX YPaBHEeHUil
8. llonsarue u mpumepsr CJIAY orpeneneHHOH (HEOMpeIeIeHHOMH).

9. TlonsTue OOIIHIO, 0a3UCHOTO U YaCTHOTO PEIICHUSIMH CUCTEMBI.
10. MeTtozs! perieHns coBMecTHBIX HeonpeaeneHHbIX CJIAY n-ro nopsaxa.

11. buorpaduu Horanna Kapna @pranpuxa [aycca, Mapu Iamon Kamrne XKopnana, I'abpudns Kpamepa.

Tema 4 J1eMeHTHI BeKTOPHOM aaredpbl
12. YcnoBus KOJUIMHEAPHOCTH U MAapaJlIENbHOCTH BEKTOPOB.

13. YcnoBus mepneHauKyISpHOCTH BEKTOPOB.
14. TloHATHE CKATIPHOTO MPOU3BEACHNE BEKTOPOB.
15. Metop pa3ioxkeHHus BEKTOPOB 10 OpTaM.

16. Metong HOpMUPOBAHUS BEKTOPA.

Tema 5 D1eMeHTHI aHAIUTHYECKOI TeOMeTPUH
17. YcnoBust nepneHIuKyIIPHOCTH U MAPAIIEIbHOCTH JBYX MJIOCKOCTEH.

18. YpaBHeHUE NpsIMOIl B TPOCTPAHCTRBE.
19. YcnoBus nepneHuKyJISpHOCTH U MapajuIeIbHOCTH JBYX HMPSMBIX B IPOCTPAHCTBE.

20. YcnoBus NEPINCHAUKYIIIPHOCTU U NapaJlJICIIbHOCTU HpHMOfI U IJIOCKOCTH.

Tema 6 IlpumeHeHuUe 3JIEMEHTOB JIMHEIHOM ajredpbl B 3IKOHOMHKE
21. AHanus OalaHCOBON MOJEIIH.

22. Iloctpoenue O6anaHcoBbIX Moaenei. [Ipumenenue Gpopmyn obpareHusl.
23. Iloctpoenue OamaHCOBBIX MoAesel. PaznoxeHne B MaTpUIHBIHN s,
24. TloHaTre CTPYKTYPHON MaTPHIIBI.

25. buorpadus Pene lekapta u Jleonapaa 9171nepa.

Kpurtepumn onenku (B 6anax):

- 10 GannoB BbICcTaBisieTCd OO0ydYaroIIEMyCsl, €CIM TeMa JOKJaJa pacKpbiTa, NPUBEIEHBI BEpHBIC
HPUMEpBI, CTYJICHT CBOOOJHO OPUEHTUPYETCS B TEME JIOKJIA/1a, OTBEUAET Ha JIOTIOJHHUTEILHBIE BOIIPOCHI
(coomeemcmeue unouxamopy OIIK-2.1.);



- 7 ©OamioB BbICTaBiseTcss oOOydaromeMycs, €clid TeMa JOKJaJa pacKpbiTa, MPHUBEACHBI BEpHBIC
MIPUMEPBI, CTYJICHT IIPH OTBETE Ha JIOMOJHUTEILHBIC BOIPOCH JOITyCKAeT HETOYHOCTH (Coomeemcmaue
unoukamopy OIIK-2.1.);

- 5 OanyioB BhICTaBIsieTCss 00yyaromeMycs, eclii TeMa JO0KJala pacKpbiTa, IPUBEICHHbIE IPUMEPHI He
COOTBETCTBYIOT TEME, CTYACHT, OTBE€Yasd HaA AOOIOJHHUTCIBHBIC BOIIPOCHI, JOIIYyCKAacT OILINOKH
(coomeemcmeue unouxamopy OIIK-2.1.);

- 0 GamnoB BBICTaBISETCS OOydalOIIEMYCs, €CIIM TeMa JOKIaJa He pPacKphiTa, WU MPU OTBETE Ha
BOIIPOCHI JIOIYIICHBI TPYOBIe OITHOKHU (coomeemcmeue unouxamopy OIIK-2.1.)

METOANYECKHUE MATEPHUAJIBL, XAPAKTEPU3YIOLUIUE J3TAIIbBI
®OPMHUPOBAHUSI KOMIIETEHIIAI BO BPEMS ITPOBEJIEHUSI
MNPOMEXYTOUYHOM ATTECTALIUU

CTpykKTypa 3K3aMeHAUMOHHOTI0 O1JjieTa

Haumenoeanue oueHounoz2o cpeocmaa Maxcumanvnoe
KoJluuecmeo 0aioe
Bonpoc 1 10
Bonpoc 2 10
IIpakmuueckoe 3a0anue (pacuemHno-anaiumuiecxkoe) 10
Ilpaxmuueckoe 3adanue (pacuemno-aHalmumuyeckoe) 10

3agaHusa, BKJIOYaeMble B SK3aMeHAIIHOHHBIH OMJIeT

BOI’lpOCbl K IK3ameHny:
Howmep IlepeueHb BOIIPOCOB K dK3aMEHY
BOIIpoCa
1. Martpuiipl, OCHOBHBIE OHSATHSI.
Omnepanuu HaJ MaTPULIAMH.
CBoiicTBa omnepalyii HaJ MaTpUIIAMH.
Ornpenenurenu, HOHITHS BUIBI.
Onpenenurend 2 U 3 Hopsiika.
OrnpeenuTenu BhICIINX MOPSIIKOB.
CBo¥CTBa ONPEICTUTEIICH.
OO6partHasi MaTpHIIa.
CriocoObl HaxOkJIeHUsT 0OpaTHOW MaTpullbl. DopMmyrna Ui BBIYUCICHUS
00paTHOI MaTPHIIBL.
10. | Beruncienue oOpaTHON MaTPHIIBI C TIOMOIIBIO TIOCTPOCHHUSI.
11. | Panr MaTpuIbl.
12. | CiocoObI BEIYHCIICHHS] PAHTOB MATPHIL.
13. | CucreMbl TUHEWHBIX YPABHEHUN, OCHOBHBIC MTOHSITHSL.
14. | PernieHne cUCTeM JIMHEHHBIX YPaBHEHMH ¢ ToMonibio hopmyst Kpamepa.
15. | Pemenue cucteM JIMHEHHBIX YPaBHEHUH C MOMOIIBIO 00paTHOW MaTpHIIBL.
16. | Pemenne cucteM JIMHEHHBIX ypaBHeHuH . Teopema Kponekepa — Kamemm.
17. | Pemenne cucteM JTMHEHHBIX ypaBHeHU. Merton ["aycca.
18. | Perenne TMHEHHBIX OTHOPOAHBIX CUCTEM YPaBHEHHIA.
19. | BekTOpbI OCHOBHBIC TIOHSITHSIL.
20. BekTophsl ¥ TMHEHBIE Onlepallii HaJl HUMU.

Rl il Fal Bl ol el

10



21.

[Ipoekiusi BEKTOpa Ha OCbh.

22. | Pa3nokeHue BEKTOpa MO0 OpTaM KOOPJIMHATHBIX OCEH.

23. | Monyne BekTopa. Hanpasisironye KOCHHYCHI.

24. | OmpenesneHne CKaIsiPHOTO MPOU3BEICHUSI.

25. | CkanmsapHOe MPOU3BEJICHHE BEKTOPOB M €T0 CBOMCTRBA.

26. | BelpakeHHE CKAISIPHOTO MPOM3BEACHHUE Yepe3 KOOPIMHATHI.
27. | IlpumoskeHus CKaJIsIpHOTO TPOU3BEACHMS.

28. | OnpeneneHre BEKTOPHOTO MTPOU3BEICHUSI.

29. | BekTopHOE IpOou3BeIEHUE BEKTOPOB M €T0 CBOMCTBA.

30. | BelpaxxeHHEe BEKTOPHOTO MPOU3BEICHHS Yepe3 KOOPIMHATEI.
31. | IlpunosxkeHusi BEKTOPHOTO MPOU3BEICHHUSI.

32. | OnpeneneHue CMENIAaHHOTO TMPOU3BEACHHUS.

33. | CMemianHOE IPOU3BEICHUE BEKTOPOB M €T0 CBOMCTBA.

34. | BelpaxeHure CMEUIaHHOTO MTPOU3BEICHUS Yepe3 KOOPIMHATEHI.
35. | HexkoTopble NPHUIIOKEHUSI CMEIIAHHOTO POW3BEICHHSI.

36. | JIuHelHO 3aBUCHMBbIE U JIMHEHHO HE3aBUCHMBbIE CHCTEMbI BEKTOPOB.
37. | OprorosajibHas cucTeMa BEKTOPOB.

38. | basuc mpocTpaHCTBa.

39. | PaznoxkeHne BEKTOpa 1O MPOU3BOJIBHOMY Oa3uCy.

40. | CoOcTBeHHBIE 3HAYCHNE U COOCTBEHHBIEC BEKTOPHI MATPHIIHIL.
41. | IIpuBeneHue KBaIpaTHON MATPUIIBI K TMATOHAIBHOMY BHJLY.
42. | OpToroHaJbHBIE 1 CHMMETPHUUECKUE MATPHIIBL.

43. | KBagpaTtuunbie pOpMBL.

44. | IlpuBeneHne KBaApaTUIHON (POPMBI K KAHOHUYECKOMY BHUJTY.
45. | OnpeneneHue MOJIOKUTEIHPHON U OTPHUIIATEILHON KBAAPATHUHOU (POPMBL.
46. | JIuHMM HA TIOCKOCTH.

47. OCHOBHBIC TOHATHS JIMHHUH.

48. | PasnuyHble BUABI YpPaBHEHHUH MPSMOM Ha TIOCKOCTH.

49. | Ilpsimast THKUS HA TUIOCKOCTH. PazinuHbie BUIBI 3a/1a4.

50. | JIuHUU BTOPOTO MOPSJIKA HA TNIOCKOCTH.

51. | OcHOBHBIC TOHATHS 00IIee YpaBHEHUS JIMHKSI BTOPOTO TTOPSIIKA.
52. | OKpy»HOCTh YpaBHEHUS TIOHATHUS, CBOMCTBA.

53. | Dnnunc ypaBHEHHsI OHSTHSI, CBOWCTBA.

54. | 'mnepOona ypaBHEHHsI MOHATHS, CBOHCTBA.

55. | Ilapabona ypaBHEHHsI MOHSTHsI, CBOWCTBA.

56. | YpaBHeHUE OBEPXHOCTH U JMHHUU B IPOCTPAHCTBE.

57. | OcHOBHbIE MOHATHUS. Y paBHEHHUE IJIOCKOCTH B MPOCTPAHCTBE.
58. | Ilmockoctb. OCHOBHEBIE 3a1a4U.

59. | YpaBHeHue npsamMoii B mpoctpancTse. [loHATHS.

60. | YpaBHeHuUs NpsMbIX B mpocTpaHcTBe. OCHOBHBIC 33IaUH.

61. | Ilpsimast ¥ IUIOCKOCTH B mpocTpaHcTse. [IsaHsTus.

62. | Ilpsimast ¥ TWIOCKOCTH B mpocTpaHcTBe. OCHOBHBIC 3a/1a4H.
63. | bamaHCOBBINM METOI aHAIM3a YKOHOMHYECKHX IT0Ka3aTeEEH.
64. | DKOHOMHUKO-MaTEeMaTH4YECKasi MOJICIb MEKOTPACICBOTO OaJlaHca.
65. | 3amaun MexoTpaciieBoro OanaHca.

66. | [TousaTre 1 aHamn3 0AJIAHCOBOU MOJEH.

67. ITocTpoeHne 6aTaHCOBBIX MOJICTICH.

68. | 3agaunm Ha MOCTPOCHHUE OATAHCOBBIX MOJICIICH.

69. | Ilpumenenue dhopmyn oOpaiieHusl.

70. IToctpoeHue OaaHCOBBIX MOJIEIICH.

11



71.

IIonsiTHE CTPYKTYpPHOH MaTpPHLIBIL.

72.

3a)1aq1/1 OPUBOAAIIUEC K CTPYKTYPHBIM MOJCIIAM.

12



Pacuemno-ananumuueckue 3a0anus/3aoauu:
Tema 1. IIpeoOpazoBaHusi MAaTPUIl M CHCTEMbI JIMHEHHBIX YPABHEHHUI

1. BbIYMCIHUTD ONIPEACIIUTETN MATPUI] K,F,C,A
LAY e
A= ,C=l0 N 3,
0 3 12 1)
3 -1 3 -1/ ! !
-14 1
F=p2 -3 3,K:(2_2 ;N)
1 N 4
2 F,A 9 M M
. Jlg 3apansbix matpun L (3amanue 1) HAWTU MUHOPBI B, o, B 7
anredpanvecKue TOTOTHEHUS A23 R A32 s Ay R A44 COOTBETCTBYIOIIUX 3JIEMEHTOB.

3. HaiiTu Hen3BeCTHOE YUCIIO X U3 YPaBHEHUM:

x2 4 9
lx 2 3/=0
111
1. PemuTh MaTpUYHbIEC ypaBHEHUS:
7 2 1 5 5 4 3 0
513 -2 4 =-3|4+2X-{2 N -2 -1]=0
2 1 N 2 1 0 2 4

Tema 2. Panr MaTpuubl
1. PemuTh MaTpudHOE ypaBHEHHE: a) METOI0M [ aycca (3J1ieMeHTapHBIMH MPeoOpa3oBaHUsIMHU); 0)
BBIYUCIISAS (€CTTU 3TO BO3MOXHO) OOPAaTHYIO MaTpHILy.

2.7 3 -1 3
3 9 40X=-15
15 3 -2 3

2. C mepBoro ckiajia KakJaoMy U3 TPeX IMoJydarelsieil OTIpaBIeHo Mo X  eIUHHI] IPy3a, CO
d;; dyp  dps
A=la, a,, ay

as A3z Ag
BTOpPOTI'O CKJIaJga — IO Yy CIMHMUII, C TPETHEIO — M0 2  CAWHUI I'py3a.

— MaTpHlia TPAHCTIOPTHBIX PacXoJoB ( G _ 3aTpaThl HA [IEPEBO3KY CAMHMIEI IPy3a C | - ro
cknama J - My mony4darento). Onpenenuts X»V>Z  eciu MepBBIN MOTyYaTeTh 3aTPATHIT HA
[IEPEBO3KY b, , BTOpO# — b, , TpeTUH — b3 JICHEKHBIX equHull. HaliTu pemenne cucreMbl
MetoqoM Kpamepa.
3 5 4
A=|2 3 2
L23) b=f10 17 17

Tema 3 CTpyKTypa MHOXKeCTBA pellieHUii CHCTeMbl JTUHEeHbIX YPaBHEHU I
1. HccnenoBaTh cucTeMy JMHEHHBIX anreOpanyecKux ypaBHEHMH Ha COBMECTHMOCTb M HAaWTH
pelieHue, eciii OHa COBMECTHA, METOJIOM ['aycca. BBIIIOJIHUTE POBEPKY .
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X;+3Xx,+5x;—7x,=—6

4x,+x,—2x,+3x,=12

2x,+5x,+6x,—4x,=14
X, +3x,—3x,+x,=2

2. 3ajgaHbl 3aTpaThl TPEX BUAOB ChIPHS (51’52’53) Ha MPOU3BOJICTBO Ka)XJOTO U3 TPEX BUIOB
NPOIYKIUA (P 1’P Z’P 3) W KOJMYECTBO KaXJIOTO BAJIA CHIPBS.
P, P, P3 3armacsel

& CBIPbS
Si
S, 6a da 5a 48
S, da 3a o 2988
S, S5a 2 3a 31P

TpebyeTcs onpenenuTs IIaH NPOU3BOACTBA, KOTOPBINA ObI 00eCTIeUnI MOJIHOE UCTIONb30BaHUE
CBIPBS.

3. Ha 6a3e maxomurcs ToBap Tpex BuaoB A, B, C, KOTOpsIM OHa CHaOXaeT JIapbKH, MarasuHbl W
YHUBEpMAaru. 3a OMNpEeIENICHHBIM MepHoj TOProBbIE OpPraHU3alldd MOTYT peajn30BaTh TOBap B
KOJIMYECTBE, yKa3zaHHOM B Tabmume. CKOJBKO JIApHKOB, MarasMHOB M YHUBEPMAroB MOKET
obecrieunTh 6a3a, YTOOBI MOJHOCTHIO IPO/IATh TOBap. Pemenue Haiitu Metonom XKopnana — ["aycca.

TOBap | JIapeK | MarasuH | yHHBEpMar | KOJIUYECTBO
ToBapa Ha 0aze

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. Pemuts cuctemsl metogoM JKopaana - ['aycca.

5. Haiitu olmiee pemeHue A KakJ0oW M3 JaHHBIX CHUCTEM U MPOAHAIM3UPOBATH €0 CTPYKTYPY
(ykazaTh 0a3uc MPOCTPAHCTBA PEUICHUH OIHOPOJHOM CHCTEMBI, YCTaHOBUTH Pa3MEPHOCTb
MIPOCTPAHCTBA, BBIJIEIUTh YACTHOE PEUICHHE HEOJHOPOAHON CUCTEMBI).
3X1+X2-4X3+2X4+X5:O
2X1-2X2-3X3-7X412x5=0
X1+1 1X2+34X4-5X5:0

Tema 4 Di1eMeHTHI BEeKTOPHOI aJredpbl
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A, A, A, A,B

1. Jlaupl KOOpAMHATBI TOYEK B CHCTEME KOOpIWHAT OXYZ . Haiitu

KOOpJUHAThl BEKTOPOB A1A2:al , A1A3:a2 , A1A4:a3 , AlB:b . IlpoBeputp, uTO
a,,a,,a . b
BEKTOpHI (1’72’73 ) oOpa3yroT 0a3uc U HaWTH Pa3ioKEHHE BEKTOpA 0 3TOMY 0a3ucy.
A A, A, A, B
@GLD [G6:7) [ (1:5:3) (0, 4; -1) (0; 7; 3)
2. Jlama cucremMa BEKTOPOB Ty Uy, U3, Uy, 05, Ag B KOTOpOH 03:(0;1;1; 2> ,
a,=(1;1;1; 3) a:=(1;0; 1;2) a,a,

. I[OHOJIHI/ITB JII/IHGfIHO He3aBI/ICI/IMYIO qacThb
a0, 0,0,,0:,0

a0

6a3uca cHCTEMBbl BEKTOPOB
pa3ioXKuTh Mo O6a3ucy.

U BCC BCKTOpPbLI, HC BOLICAIINUC B 63.3I/IC,

ay a,
(2;-4;5;3) (12;2;-5;9)

Tema 5. D1eMeHTBI aHAJIMTHYECKON reoOMeTpHHU

1. Ha mnockocTy OTHOCHTEILHO HCKOTOPOIro Oasmca JAaHbl KOOPAHWHATLI TPEX BEKTOPOB:

a[N+4 ) g N—4;2), ¢[N=10 4
nipu N — YETHOM: 2 2 2 ;
(N7 5 5 uﬁ), E(N;u;l)
pu N — HEYETHOM: 2 2 2 .N=2

1. Haiitu koOpuHaThl BEKTOPOB a-2 ? +C ; 2a+b-3c
2. IIpoBepuTh, 4TO BEKTOPHI € y b oOpa3yroT 0a3uc Ha IIocKocTH. HaliTh koopanHaThl

BekTopa B 3TOM Gasmce.

3. OmpenenuTth TIpH KakoM 3HAYEHWH Tlapamerpa @ BekTopel 1 u mi-=2; (X] OyayT
KOJUIMHEAPHBIMH.

4. HaliTi KOOpAMHATBI BEKTOPA b[(_IC]—E (flb) :
2 7 - 2 [= —\1
5. Berancnurs az_bc , b +((1+3C)b

6. HaliTu KkocuHyC yriia MeXly BEKTOpaMu @y b

2. OTHOCUTEIIBFHO HeKapTOBOﬁ CHUCTCMBI KOOPJAUHAT JaHbI KOOPAUHATHI TOYKHU:

+ + —
A N ; N+2 A N+3 ; 5—N
nipu N — YETHOM: 2° 2 ; npu N — HEYETHOM: 2 2
Haiitu:
1. yrmnoBoil ko3hduureHT npamoi l , TIPOXOJAIleil yepe3 TOUKy A  mapamieabHO BEKTOPY
a(1;3) .

2. ypaBHEHHE NPSIMOii h , IPOXOSIIEH Yepe3 TOUKy A o yriom 4 K IPSMOii l ;

15



.o . N
3. ypaBHEHHE TPSAMON 3 , MPOXOMSIIECH Yepe3 TOUKY Ay orcekaromieil Ha 0CSX KOOpJWHAT
pPaBHBIE OTPE3KH;

[

4. KOCHHYC yIJla MEXAY MPSIMbIMU Il n 3 ;
| L
4

5. ypaBHEHMS HMPSAMBIX 4 ©

l

, IPOXOISIIIMX Yepe3 HAYaJI0 KOOPAMHAT MapajuleibHO MPsIMON
2

b

l

[
6. pacCcTOosiHHE MEXIYy NpsIMBIMA 2 U 4

l

[
7. KOOpAMHATHI TOYKM B mepecedenms mpsambeix 3 m 4

2

8. paccrosiHME OT ToukH B 1o mpsmoit l

Tema 6. IIpumeHeHne 3J1eMEHTOB JIMHEHHOH aJired0pbl B IKOHOMHKeE
B taGauie npuBeaeHb! JaHHBIE O JTHEBHON MTPOU3BOAUTEILHOCTH S5 IPEANPHUATHH, BRIMTyCKatonux 4
BUJA IPOAYKIUH C TOTpeOIeHNEeM 3-X BHJIOB CHIPBS, a TAK)KE MPOJIOJIKUTEIBHOCTD PA0OTHI KaX10TO
MPEANPUATHSI B TOAY W 1IEHA KKJIOTO BUJIA CHIPHSL.

Bun [Tpon3BOAUTENBHOCTD MPEANPHUATHI, U3, /ICHD 3aTpatThl BUIOB CHIPhS U3ACIHA,
n3geanst Ne eJl. Beca/us/I.

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

KonndecTBo pabounx aHEH B rogy Ilena BUJIOB CHIpBSA

1 2 3 4 5 1 2 3

20 | 150 170 120 140 40 50 60

0

Tpebyetcs onpenenurs:

1) romoBYI MPOU3BOIUTEIHHOCTH KAXAOTO MPEAMPHUATHS M0 KAXKIOMY BUY U3/ICIHIA;

2)  TOIOBYIO MOTPEOHOCTH KaXJAOTO MPEAIPUATHS M0 KAXKIOMY BUIY CHIPHS;

3) TroIOBYIO CyMMY KPEAWTOBAHUS KaXKIOTO MPEIPHUATHS IS 3aKYTIKH CHIPhs, HEOOXOAMMOTO JIJIst
BBIITYCKa MPOAYKIMH YKa3aHHBIX BUJIOB U KOJUYECTB.

4)  Ilo naHHBIM TabJIUIIBI COCTABUTH HOBYIO TAOJHUITY TIO CIAEAYIOIINM YCIOBHUSIM:

®  JIHEBHAs MPOU3BOJAUTEIBLHOCTh BCEX MpeanpusTuil yennunsaetcs Ha 100%,

" ypcno pabovux AHEH B Toxy Uil 1-ro mpeanpusaTus ypenndauBaetrcs Ha 50%, a I OCTAIBHBIX — HA
40%,

" [ICHBI HA BUJBI CHIPBSI YMEHBIAIOTCS cOOTBETCTBEHHO Ha 10, 20 1 30%.

Onpenenutb CyMMbl KPEAUTOBAHUS MPEANPUATUNA U UX COOTBETCTBYIOIIMUE MPOIIEHTHBIE U3MEHEHUSI.

Temamuka Kypcoevix padbom/npoekmos (npu HaaIuuuu):

KypcoBas pabota no nucuumunne «JIuneitHas anreOpa» yueOHBIM IUIAHOM HE MPEAyCMOTPEHA.

Iloka3zaTenn u KPUTCPHUH ONCHUBAHUA IVIAHUPYEMBIX PE3YJAbTATOB OCBOCHHUSA
KOMHeTeHHHﬁ H pe3yJabTaToB Oﬁy‘leHI/lﬂ, IMKaJJa ONCcHUBaAaHUA

HNnpukatop
®dopmupyemble Kpurepun YpoBeHnb ocBoeHMst
IIkaja oneHnBaHUA JOCTHKEHU S .
KOMIIeTeHIINHN OLlCHMBAHUS KOMIIeTeHIUii
KOMIIEeTeHIINHN
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85—
100
0aJL10

«OTJIMYHO»

OI1K-2.
CrocobeH
OCYIIECTBIISTH
cOop, 00paboTKy
131
CTATUCTUUYCCKUI
AHAJIN3 TaHHBIX,
HEOOXOIUMBIX
TS PETICHHUS
ITOCTABIIEHHEIX
DKOHOMMYECKUX
3agau

OIIK-2.1.
Mcnonb3yer
OCHOBHBIC METO/IBI,
cpencTBa
[TOJTyYECHHUS,
MpeCTaBICHNUS,
XpaHEHMS U
0OpaboTkn
CTaTUCTHYECKUX
IMaHHBIX

3HaeT BepHO W B
TOJTHOM odbeme:
METOIBI TIOMCKAa U
cHCTeMaTH3aLUH
nHpOpMauN 00|
PKOHOMHYECKHX
mporeccax il
STBIICHUSIX
Ymeer BepHO M B
OJIHOM o0beMe:
paboTats c
HallMOHAIBHBIMA U
ME>KTyHApOIHBIMH
0azaMd  JaHHBIX C
LIENTBIO TIONCKA
nH(DOpMALINH,
HEO0O0XO0INMOIT TS|
[peLICHUS
MOCTABICHHBIX
PKOHOMHYECKHX
3a7ad, PpacCUNTHIBATH
PKOHOMHUYECKHE y
coLMabHO-
SKOHOMHYECKHE
MoKa3aTesH,
XapaKTepU3yIOLIHe
ITesITeTbHOCTD
XO3SIACTBYIOLINX
CyOBEKTOB Ha OCHOBC
TUIIOBBIX MCETOAUK U
nercTByoNIeH
HOPMAaTHBHO-
[IpaBOBOM
MIPEACTaBUTh
HarJISIHYTO
BU3YaJTU3ALHIO
TAHHBIX.

6as3bl,

IIpoaBuHYTHIH

70 — 84
0as10

«Xopouio»

OIIK-2.
CrocobeH
OCYILECTBIISATH
cOop, 00paboTKy
1
CTaTHCTUYECKUN
AHaIu3 JaHHBIX,
HEO0XO0JUMBIX
TS PELICHUS
MOCTaBJICHHBIX
SKOHOMHUYECKHX
3agau

OIIK-2.1.
IMcnonb3yer
OCHOBHBIE METO/IBI,
cpencTBa
MOTy4eHH,
MpeaCTaBIIeHUs,
XpaHEeHHs U
00paboTKU
CTAaTUCTUYCCKUX
IMTaHHBIX

3HaeT ¢
He3HAYNTEeIbHBIMU
3aMeyaHMsIMHU:

METOIBl TOHCKA M
cHCTeMaTH3aLHN
nHpOpMauU 00|
HPKOHOMHYECKHX
mporeccax y
STBIICHUSIX
'Ymeer v
He3HAYHTEeIbLHBIMU
3amMeyaHHsIMHU:

paboTats c
HallMOHAIBHBIMA U
ME>KTyHapOIHBIMH
0azamMu  JIaHHBIX (|
LIENTBIO TIOUCKA
nHpOpMAaILNH,
HEOOXO0INMOIT TS|
[peLICHHS

MOCTABJICHHBIX
PKOHOMHYECKHX
3ajad, PpacCUNTHIBATH
PKOHOMHUYECKHE y
coLaabHO-

IloBBIIEHHBII
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HPKOHOMHUYECKHE
MOKa3aTelH,
XapaKTepU3yIOIIHe
IesITebHOCTD
XO3SICTBYOLIUX
CyOBEKTOB Ha OCHOBC
TUTIOBBIX METOAMK |
InefcTByOIEH
HOPMAaTHBHO-
[IpaBOBOM
MIPEACTaBUTh
HarJIsIHYO
BU3YJTH3AIHIO
TAaHHBIX.

0askbl,

50 -69
0aJ10

«yAOBJIETBOPUTEIBHO»

OIIK-2.
CriocobeH
OCYIIECTBIISATH
cOop, 00paboTKy
131
CTAaTUCTUYCCKUIN
AHAIN3 TaHHBIX,
HEO00XO0JUMBIX
LIS pEeILIeHUST
MOCTaBIIEHHBIX
DKOHOMHYECKHAX
3amay

OIIK-2.1.
Mcnonb3yer
OCHOBHBIE METO/IBI,
cpencTBa

MOy 4eHHs,
MpeaCTaBICHUS,
XpaHEeHus U
00paboTKU
CTaTHCTHYECKUX
IMaHHBIX

3Haer Ha 0a30BOM
YPOBHe, c
OIIHOKAMM: METO/bI
MTOWCKa 3|
cUCTeMaTH3allu!
nHpOpManu
SKOHOMHYECKUX
porieccax u
STBITCHIISIX

'YMeer Ha 6a30BOM
YpOBHe, c
ommoKamMm:
[padoTarth I
HAIIMOHAJTBHBIMH U
MEK Ty HAPO AHBIMH
0a3zaMyd  JaHHBIX
[[EJTBI0 MTONCKA
nH(DOpMALINH,
HEO00XOIUMOIT
[peTIeHIS
[TOCTABJICHHBIX
YKOHOMHYCCKUX
3a/a4, pPacCUUTHIBATH
PKOHOMHYCCKHE U
COLMANBHO-
PKOHOMHYECKHE
MMOKa3aTeJIH,
XapaKTepU3YIOIIHE
eI TETbHOCTD
XO3SIACTBYOLIUX
CyOBEKTOB Ha OCHOBE
TUTIOBBIX METOIIUK H
InefcTByommen
HOPMaTHBHO-
[IpaBOBOM
MPEICTaBUTh
HATJISTHYEO
BH3YaITU3AIIIO0
TAHHBIX.

00

US|

0a3kbl,

ba3oBbIit

MeHee
50
0aJL10

«HEYAOBJETBOPUTEJIHbHO
»

OI1K-2.
CrocobeH
OCYIIECTBIISITh
cOop, 00paboTKy
Jil
CTaTHCTUYCCKUN
AHAJIN3 TaHHBIX,

HEOOXOUMBIX

OIIK-2.1.
Mcnonb3yer
OCHOBHBIE METO/IBI,
cpencTBa
MOJTy4eHHUS,
MpeICTaBICHHUS,
XpaHEeHus U

00paboTKU

He 3naeT Ha 6a30BOM
YPOBHE:  IIPHHIIHIIBL,
METOJbI  TOWCKa H
CHUCTeMaTH3alu1
nHpOpMauU
PKOHOMMYECKUX
rporeccax i1
SIBIIEHUSIX

00

Komnerenuun e
copmupoBanbl
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TS pELeHUs
MOCTABICHHBIX
PKOHOMHYECKHUX
3aga4

CTaTUCTHYCCKUX
JTAHHBIX

He yMmeer Ha
0azoBOM yYpOBHE:
paboTats c
HAIIMOHAJTBHBIMH U
ME>KTyHApOIHBIMH
0azamMu  JaHHBIX ¢
LENTBIO TIONCKA
nH(OpMALINH,
HE0O0XO0INMOIT TS|
[peTIeHIS
TTOCTABICHHBIX
HPKOHOMHYECKHX
3ajad, PpacCUNTHIBATH
PKOHOMHUYECKHE u
coLMaIbHO-
PKOHOMHYECKHE
MoKa3aTesH,
XapaKTepU3YIOIIHE
eI TEeFHOCTD
XO3SIACTBYIOLINX
CyOBEKTOB Ha OCHOBC
TUIIOBBIX MCETOAUK U
nercTByoNIeH
HOPMaTHBHO-
MpaBOBOM 6assl,
MPEICTaBUTh
HATIISITHYTO
BU3YaJTU3ALHIO
TAaHHBIX.
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