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1. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

1.1. Hean u 3apaum AUCHUILIHHBI

Hegb IMCHMIVIMHBI — OBJIQJCHWE OCHOBAMHU JIMHEWHOW anreOpbl, NpuoOpeTeHHEe HaBBIKOB
UCIIOJIb30BAaHUsl €€ YHHUBEPCAJIBHOIO IOHATHHHOIO ammnapara M IMUPOKOr0 apceHana TEXHUYECKHX
IPUEMOB TPU JAIbHEHIIEM HW3y4YeHUH NPOQHIBHBIX AMCHUIUIMH, MOCTPOCHUU MaTEeMAaTUYECKHUX
MOJEJICH PA3NIMYHBIX OSKOHOMMYECKHX 3aKOHOMEPHOCTEM U IPOLECCOB, ONHMCAHWU IUHAMUKHU
COLIMAIIBHO—KOHOMUYECKUX CUCTEM U IPOrHO3UPOBAHUM PA3BUTHUSA YKOHOMHUKH.

3aga4yu AUCHHUILINHBI:

1. OCBOCHHME MAaTEMaTUYECKOIO0 HHCTPYMEHTAPU U ITOATOTOBKA K U3YYECHHIO JAIBHEUIINX
MaTEMaTUYECKUX U SKOHOMUYECKUX JTUCLUIUIVH;

2. nproOpeTeHne HaBBIKOB PEUICHUs CTAHJAPTHBIX 33/1a4 JIMHEHHOHN anreOpsl;

3. IOArOTOBKA K M3YyYEHUI0 METOAOB IIOCTPOEHUS MATEMAaTUYECKUX MOJEIEH DKOHOMHUYECKUX
cucTeM

1.2. Ilnanupyemble pe3yJbTaThbl 00y4eHHUs

B pesynbrate 0CBOCHUS TUCIUILIMHBI Y 00Y4aomuXxcs GOPMHUPYIOTCS CICAYIONINE KOMIICTCHITUH:
OIIK-2 CriocoOeH ocyImecTBIsATh COOp, 00padOTKy U CTATUCTHYSCKUN aHAIHM3 JAHHBIX, HEOOXOIUMBIX
JUISL PEIICHUs TIOCTABJICHHBIX SKOHOMUYECKUX 33]1a4

2. MECTO JJUCIHUILIAHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

JlucuuruinHa BXOJUT B 00s3aTeNbHYIO 9acTh bioka 1 «/lucturumHbl (MOIYIN)» U SIBISICTCS
00s13aTeNIbHON JIS1 U3YUEHUSI.

B3aUMOCBsI3aHa C TAKUMH JTUCHUIUIMHAMU KaK: MATEMaTU4YECKUN aHAIU3, TEOPUs BEPOATHOCTEN
U MaTeMaTudecKas  CTAaTUCTHKA, OCHOBBl  OKOHOMHMKO-MAaTEMaTH4ECKOIO  MOJEIMpPOBaHUS,
SKOHOMETPHKA.

N3yuenue kypca He0OXOAUMO ISl albHEHIIEr0 YCIEIIHOr0 OCBOCHUS TaKUX JUCLUIUIMH KaK:
JTuHeiHas anreOpa, Teopus BEpOSITHOCTEN U MaTeMaTH4ecKasi CTATUCTUKA, COLMAIbHO-DKOHOMUYECKast
CTaTUCTUKA, CTATHCTHKA, OCHOBBI 3KOHOMHKO-MAaTEMaTUYECKOIO MOJEIUPOBAHMSA, JKOHOMETPHUKA,
AHanu3 X03s1iCTBEHHOH 1eATeNbHOCTH, OU3HEC-TIFITAHUPOBAHUE, a TAKXKE MPU BHIITOJTHEHUH BBITYCKHOM
KBAJTM(HUKAIIMOHHON paboTHI.

OCHOBHbBIE TOJIO)KEHUS TUCLUIUIMHBI JIOJDKHBI OBITh MCIOJB30BaHBl BO B3aUMOCBSI3U C
JaJIbHENIINM U3Y4CHUEM TUCLIUILINH

3.0bbEM U COIEPXAHHUE JUCHUITJIMHBI
3.1. O0BEM IUCHHTIIINHBI

IToxa3aTenb 00beMa AUCHMIIIMHBI ®opma 0o0yueHHus
OuHnas
O0BEM QUCHUILUINHEI B 3aUE€THBIX €IUHUIIAX 5
O06beM TUCIMIIIMHBI B Yacax 180
KonrakTHas pagora: 66.3
Jlexuun 32
[IpakTnueckue 3aHATHS 32
KoHTaKTHBIC Yachl HAa MPOMEKYTOYHYIO aTTECTAINIO: 2.3
OK3aMeH 0.3
[Ipendk3amMeHaMOHHAs KOHCYIbTAINS 2
CamocrostenbHas pabora 104
KoHTpoas 9.7

®dopma NpOMEKYTOUHOM aTTECTALMU: IK3AMEH BO 2 CEMECTPE.
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3.2. Conepxanue NUCIUIUIMHBI

HanmenoBanue pa3iesioB (TeM) THCHUILINHBI

KoJ-Bo yacoB

Jleknun

IIpakTHuec

BaHATHA

Tema 1 Martpunpsl u onpenenutenn. Marpuiibl, anrebpa Marpuil. OOparHas
marpuna. Ilpu3zHaku cymiecTBoBaHMsl 0OpaTHOW MaTpHubl. PaHr Marpuibl.
Teopemsl 0 panre. Pemenne matpuuHbix ypaBHeHu. OOpaTHas MaTpuIia.

o [KHe

Tema 2. Cucrembl JuHEHHBIX YypaBHeHMH. Omnpenenurenn CBOMCTBA
onpeaenuteneit, merong Kpamepa, meron [aycca misi cucteMm JIMHEHHBIX
ypaBHeHUH. [IpaBuio pemieHus CUCTEM JIMHEMHBIX OJHOPOAHBIX YpPaBHEHUM.
dOyHJaMEHTAJIbHAs CHUCTEMa PEIICHUH OJHOPOAHON CHUCTEMbl JIMHEUHBIX
ypaBHeHUI. MoJiesb MHOTOOTpacieBOM 3KOHOMUKH JIleoHTheBa. [IpoaykTHBHBIE
mozaenu JleontbeBa. Pa3nuuHble  KpUTEPUM  MPOAYKTHUBHOCTH  MOJENH
JleoHTHEBA.

Tema 3. DOnementsl BekTOpHOUW anreOpbl. [lonsTue BekTopa. OCHOBHBIE
onpenenenusi. Ilpoekunn Bekropa. basuc. Pasnoxkenue BekTopa mo 06aswucy.
Koopaunarsl BekTopa. CKajliipHOE, BEKTOPHOE M CMEIIAHHOE IPOM3BEIICHUS
BEKTOPOB. JIMHENHBIE onepanuu HajJ BekTopaMu. /[nuHa BekTopa Hanpasnenue
BEKTOpA.

Tema 4. Ananutuyeckas reometrpus. Merox koopauHaT. IIpsmoyronbHbie
KOOpAMHATBl HAa IJIOCKOCTM W B mpocTpaHcTBe. [IpeobpazoBanue
IPSIMOYTOJIBHBIX KOOpAMHAT. PaccTosiHue Mex1y TOUKaMH, JAEJIEHUE OTpe3Ka B
3aJaHHOM oOTHoweHuU. IloHATne 00 ypaBHEHMH JMHHUH W IOBEPXHOCTEH.
Paznuunble Gpopmbl ypaBHEHUS MpsMON Ha IIOCKOCTH. OCHOBHBIE 33/1a4d Ha
IPSIMYIO JIMHHMIO HA IJIOCKOCTH. YPaBHEHMS INIOCKOCTU. Y paBHEHUS NPAMOM B
npoctpancTBe. OCHOBHBIE 3a/la4 Ha IUIOCKOCTh U MPSMYIO B IPOCTPAHCTBE.
Kpussie BTOporo mopsaka. OOwmmil BHJI ypaBHEHHsS BTOpPOro IOpsiKa,
uHBapuaHThl. OKPYKHOCTb, JJIIUIIC, runepoona, napadbosna. Onpenenenue Buaa
KpUBOi 110 ypaBHEHMIO. [0sipHBIE KOOPIMHATHI HA TUIOCKOCTH.

10

10

Tema 5. KommuekcHole uyncna. KomrmuiekcHble umcna. AunreOpanueckas u
TpUroHomerpuyeckass (opma 3amucu. Moayiab M apryMeHT. DKCHOHEHTa OT
KOMIUIEKCHOTO 4ucia, ¢Gopmyna Oinepa. KopHu n-oif crenmenn u3
KOMILJIEKCHOTO yncia. DopMyIupoBKa OCHOBHOM T€OpeMbI alreOpsl.

Hroro

32

32

4.YYEBHO-METOJIMYECKOE OBECIIEUEHHUE CAMOCTOSTEJIbHOM PABOTBHI

OBYUYAIOHINXCA

KoaunuecTtBO
4acoB

Tembl ns H3zy4yaemble
€CaMoCTOs- BOIIPOCHI, 3aJaHUS
TeJILHOI'0
H3y4YeHUs

DopMbl ca-
MOCTOATEJIbHOM
padoThI

MeToanueckue
o0ecneyeHus

DopMbl
OTYECTHOCTH

Tema 1 MaTpuiis
Y OTIPEICTTUTEIH.

Marpunsl,
Matpull.  OOpaTHas
Matpuna. Ilpusnaku
CYIIECTBOBAHUSA

0o0paTHON MaTpHIIBL.
Paur MaTpPHULBI.
Teopembl 0 padre.

anredpa

20

N3yuenue
OCHOBHOI u
JIOTIOJIHUTEIIHLHOM
PEKOMEHTOBAHHOM
yueOHo-
METOINYECKOMN
JIUTEPATYPBL.

Koncmekr
JICKIIHH,
OCHOBHAas
auTeparypa:

[1], [2].

Tect
PacueTHbIE
3a1aHus




Penienne MaTpuuHbIX Brinonnenue

YpaBHEHUU. JOMAaIITHUX

OOparHas MaTpuIia. 3a7aHuM.
Tema 2.| meTon Kpamepa, 20 [TpopaboTka Koncrekr Tecr
Cucremsl meron [aycca g KOHCIIEKTa JIEKIIUH. Pacuernbie
JIMHENHBIX CHUCTEM JIMHENHBIX JICKIIUIA. OcHoBHAas 3aIaHUs
yYpaBHEHUH. ypaBHeHul. [IpaBuiio Nzyuenue auteparypa: 1,2.
Onpenenurenu | pemieHus CHUCTEM OCHOBHOM u | JononHurenpHas
CBOICTBa JIMHEWHBIX JIONIOJTHUTEIbHOM | uTeparypa: 1,4.
ONPEACIUTENEH, | OAHOPOIHBIX PEKOMEHI0BaHHOM
Monenb YpaBHEHUU. y4eOHo-
MHOroorpaciieso | @ynnamenranbHas METOANYECKOU
71 SKOHOMHUKH| CUCTEMA  pEUICHUH JUTEPATYPBI.
JleoHTheBa. OJHOPOJHOM Brinosinenue

CHUCTEMBbI JIMHEHHBIX JOMAIIHUX

YpaBHEHUM. 3a/IaHUM.

IIponykTuBHBIE IloaroroBka

Mozaenn JleoHTnesa. OTBETOB Ha

Pa3znuunbie BOIIPOCHI

KpUTEpUU CaMOKOHTPOJIA.

MPOJIYKTUBHOCTHU

mozenn JIeoHTheBa.
Tema 3.| [lonsitTue  BekTOpA. 20 [IpopaboTka Koncnekr Tect
DIIeMEHTHI OcHOBHBIE KOHCIIEKTa JIEKIUH. Pacuetnbie
BEKTOPHOM ONpeIeICHUSI. JICKLIHH. OcHoBHas 3a1aHUS
anreOpsbl. [Ipoekiuu BeKTOpA. Nzyuenue auteparypa: 2,3.

basuc. Pasznoxenue OCHOBHOM u | [lononHurenbHas

BEKTOpa 10 Oaswucy. JOTIONTHUTENBHOW | nuTepatypa: 1,4.

Koopaunarst PEKOMEHI0BaHHOM

BekTopa. CkanspHoe, yueOHO-

BEKTOPHOE u METOAMYECKOU

CMEIIIaHHOE JUTEPATYPHI.

MIPOU3BEICHUSA Pemienne  3anmau

BEKTOPOB. JIMHEHHBIE MPU  BBITIOJIHEHUN

onepanun HaJ JIOMAIIHUX

BeKTOpaMH.  JlnuHa 3a/1aHM.

BEKTOpa [ToaroroBka

Hanpasnenne OTBETOB Ha

BEKTOpA. BOIIPOCHI

CaMOKOHTPOJIA.

Tema 4. | Meron  koopauHaT. 20 Pemenne  3amau | Koncnekr Tect
Ananutnueckas | [IpsimoyrosnbHbie IIPY  BBINTOJIHEHUH | JICEKIUH. PacuerHbie
TEOMETPHSI. KOOPJIUHATHI Ha JIOMAaIIHUX OcHoBHas 3a1aHUS
Paznuunbie IJIOCKOCTH U B 3alaHUM. nuteparypa: 3,4.
dbopMBI MIPOCTPAHCTBE. [ToaroroBka JononuurenpHas
ypaBHEHUS [IpeoOpazoBanue OTBETOB Ha | nuteparypa: 1,5.
npsMOit Ha | IPSAMOYTOJIbHBIX BOIIPOCHI
MIJIOCKOCTH. KOOPJWHAT. CaMOKOHTPOJIS
YpaBHEeHUs Paccrosane wMexny
TIJIOCKOCTH. TOYKaMH,  JICJICHUE
VYpaBHeHus OTpe3Ka B 3aJlaHHOM
IPSIMOiL B | OTHOIIICHUMU.




MPOCTPAHCTBE. [TonsiTue 00
Kpussie YpaBHCHUU JHHHUA H
BTOpPOTO MOBEpXHOCTEN
nopsi/iKa. OcHOBHbIC 337]a41 Ha
[TonsipHbie OpsIMyI0 JIMHUIO Ha
KOOpAMHAThl Ha | IUIOCKOCTH.
IJIOCKOCTH. OcHoBHbIE 33/1a4U Ha
IUIOCKOCTh U TIPSAIMYIO
B MIPOCTPAHCTBE.
OO0t BUJ
YpaBHEHUS BTOPOTO
Hopsi/IKa,
WHBapHAHTBHI.
OKpy»KHOCTb,
AJUIMIIC, THUnepoona,
napaborna.
Onpenenenue Buia
KpHUBOU o
YPaBHEHHUIO.
Tema 5.| KommnnekcHele 24 [IpopaboTka OcHoBHas Tecr
Kommnekcubie YHCIIa. KOHCIIEKTa auteparypa: 3.4.
4JHCIa. AnreOpanyeckass JIEKIUH. JononHurenpHas
TPUTOHOMETPHYECKas Nzyuenue auTepatypa: 2,5.
dbopma 3ammcH. OCHOBHOM u
Monyns U apryMeHr. JIOTIOTHUTEIBHOU
OKCIOHEHTa oT PEKOMEH1I0BaHHOM
KOMILJIEKCHOTO yueOHO-
yHcia, dopmyna METOINYECKOM
Oiinepa. Kopuu n-oi JIUTEPATYPBL.
CTENEeHH u3
KOMIUIEKCHOTO
YHcla.
dopMynupoBKa
OCHOBHOM  T€OpPEMBI
anreopsl.
Uroro 104

5.@O0H]] OLIEHOYHBIX CPEJCTB JUISI MTPOBEJAEHUS TEKYIIEN U
MPOMEKYTOYHOM ATTECTALIMU MO TUCIUATIJINHE

5.1. IlepeueHpb KOMIETEHIIMN C YKa3aHUEM ATANOB UX (POPMHUPOBAHUS B IPOLIECCE OCBOCHUS
00pa30BaTeIbHOM MPOrpaMMBbl

KO,Z[ 1 HAMMCHOBAHHEC KOMIICTCHIIMHN

Otansl GOpMUPOBAHUS

OIIK-2 Cnocoben ocyuiecTBIsTh cOop, 00paboTKy U
CTAaTUCTUYECKUN aHaJIN3 JaHHBIX, HeO6XO}1I/IMBIX I
pELIeHUs MOCTaBICHHBIX SKOHOMHYECKHX 33124

1. PabGoTta Ha y4eOHBIX 3aHATUAX (JIEKIUH,

MPAKTUYECKUE 3aHITHS)
2. CamocrosTenbHas pabora




5.2. Onucanue nokasareseil 1 KPpUTepHueB OLCHNBAHUSI KOMIIETEHIMI HA Pa3/IMYHbIX 3Tanax ux

(opMupoBaHusi, onNUcaHHe HIKAJ OLleHUBAHUSA

OnenuBaeMsl YposeHb Oran Onucanue Kpurepuu [Ixana
e chopmupo- dbopMupoBaHus nokaszarenen OLICHUBAHUS OLICHUBAaHU
KOMIIETEHIINM | BaHHOCTH s
OIIK-2 [ToporoBeiii | Pabora Ha 3HaTh: Ompoc 41-60
y4eOHBIX MeToAbI cOopa, Tecr 6amioB
3aHATHUAX 00paboTKu 1 Pacuernoe
(mexumm, aHajau3a 3a7aHue IS
MIPaKTUYECKHE uH(pOpMaLnu; CaMOCTOSITENTEHO
3aHATHUSA) OCHOBHBIE i paboTHI
CaMocTosiTenbHa | MOHATHS Pacuernoe
g pabora COBPEMEHHOM 3aJaHue
BBICIIIEH (xoHTpOINbHAS
MaTeMaTUKU pabora)
YMerTs: DK3aMeH
OCYIIECTBIISTh
MOKCK
uH(popMaLnu U
croco6oB
pemeHus
HKOHOMUYECKUX
3agad
[Iponsunytel | PaGora Ha 3HaTh: Ompoc 61-100
1% y4eOHBIX matemaruueckue | Tecr OaoB
3aHSTHSIX MeTOJIbI pemienus | PacuetHoe
(;mexrum, THUTIOBBIX 3aJJaHue IS
MIPAKTUYECKHE HKOHOMHUYECKUX | CAMOCTOSTEJIBHO
3aHSTHS) 3a1ad; 11 paboThI
CamocrosTenbHa | METOJIBI cOopa, PacuerHoe
s paboTa 00paboTKu 1 3a/laHue
aHanm3a (KoHTpONBHAS
uH(popMaLnu; pabota)
YMerTs: OK3amMeH
MPUMCHSITh
MaTeMaTHYeCKue
METOJBI JUTSI
peLeHus
HYKOHOMHYECKUX
3ajad;
CaMOCTOSITEITEHO
OCYILIECTBIISATh
TTOHCK
uHpOpMaLIUU U
croco6oB
peLeHus
HYKOHOMHYECKUX
3a1a4
Bmanets:
MaTeMaTHYeCKUM

A METOIaMH
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perieHus
THIOBBIX
SKOHOMMYECKHX
3a/1ad4;
COBPEMEHHBIMH
Meroaamu coopa,
00paboTKu 1
aHajau3a JaHHBIX,
HE0OXOIUMBIX
JUTSL pEIICHUS
SKOHOMMYECKHX
3a1a4 U
000CHOBaHMS
MPUHUMAEMBIX
pelieHut

5.3. TunoBbie KOHTPOJbHbIE 33/IaHUSl WJIM HMHbIE MATEPUAJIbI, HeEO0OXOAUMBbIEe /JIf1 OIEeHKH
3HAHMH, YMeHMi, HaBBIKOB M (WJH) ONBITA [AeATEJbHOCTH, XAPAKTEPH3YIOIIMX 3TaNbI
(opMupoBaHusa KOMIETEHIMH B MpoLiecce 0OCBOEHUs 00pa30BaTeILHOI MPOrpaMMbl

IIpuMepHBIH BAPUAHT TECTOBBIX 3aaHUI

1 -1 3
A=12 4 1
3 3

3AJAHHME N 1 CtyneH4aTbIM BUJIOM MaTpPHUIbI , [IOJIY4EHHBIM C ITIOMOIIBIO
AJIEMEHTApHBIX PeoOpa30BaHUM, ABISETCS. ..

1 -1 3)

0 -5
.\ 0

1 -1 3)

0 -5
5 k3 13

1 -1 3)

0 -5
3. \0 B

f1 -1 3 )
4, 06 - s
1 -3 2 -1
A= ) B=

3AJJAHHME N 2 Eciu - 0 5 1 3 , TO MaTpHIa C=A-258 AMEET
BU/I...
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(-3 —5]
(-3 —1}
3 -4 -6
(-3 —1]

3AJJAHHUE N 3 Onepartiust mpou3Be€HUs MATPUIL TPABUIILHO OIpEAeNieHa sl MAaTPUYHOTO
YMHOXEHHSI BUJIA ...

e
Ehe

[2 1} [1 UJ
2
5. 3 012 3
3AJJAHHME N 4 YcraHoBUTE COOTBETCTBUE MEKIY CUCTEMON JIMHEWHBIX YPAaBHEHUN U €€
pacUIMPEHHON MaTpULEH.

(5x1-2x5 +3x3 = -1,
4 SIE _EIE = —.3_..
| —2xy+x; -4=0

(5x1+2x5 —3x5 =0,

A,

Sx—2x7+3=0,

| — 20y + x5 =4

11



(—5xy+3x3+3=0,
4 SII—ZIE =4_..
| —2x+%5-5=0

3.
—5I2+.3LI3—3=[},
L3x X, - 2x5 = A4,
4 L —2xXy+x, +5=0
0 -5 3 3
5 1 -2 -4
-2 1 0 -5
1.
-5 0 3 -3
5 -2 0 4
-2 0 1 5
2.
-5 3 -3 0
51 -2 -4
-21 5 0
3.
-2 3 -1
0 5 -2 -3
-2 1 0 4
4.
5 2 -3 0
5 0 -2 -3
0 -2 1 -4
5.
5 -2 3 0
0 5 -20
-2 1 0 0
6.

1 -2

~2

3AJAHUE N 5 Martpuiie [ J COOTBETCTBYET KBaJipaTHuHas (hopMma ...

x? - 4xy + 3}?2
3x?- 4xy + 3},2

x? 4 4xy — 3},2

A W P

x?- 2xy + 3},2
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21 -7
3 0 2
3 2 y
3AJIAHME N 6 Paznoxenue onpeaeauTens 110 TPEThEU CTPOKE UMEET BUJ ...
21 -7
1 -7 2 -7 21
30 2=-3. +2- -
) 0 2 3 2013 0
. B2
21 -7
1 -7 2 -7 21
30 2=-3 - -
; 0o 2 3 2 130
) 3 2 1
21 -7
-7 2 =79 2
3 0 2|=3 -2 +
3 2 1 0 2 3 2l 3 0
3. -
21 -7
-7 2 -7 2
3 0 2(=3 +2- +
3 2 ) 0 2 3 2l |13 0
4 2
3AJJAHHUE N 7 JIBa BekTOpa Ha3bIBAIOTCSI PABHBIMU, €CJIU OHH...
1. MMEIOT PaBHYIO JUTUHY,
2. COHANpPABJICHHBI U UMEIOT PABHYIO JIJTUHY,
3. MMEIOT OJJMHAKOBOE HaIlpaBJICHUE,
4, KOJUIMHEAPHBI M UMEIOT PaBHYIO JJIUHY.

IIpumepHbIe 3a1aHUSA 11 KOHTPOJIbHON PadoThl

3AJIAHME 1
21 T
, (-2 3,2 3 -1
BrauciuTe: (_31—54> ( 1 4) + (1 23 9 )
3AJIAHME 2
HaiiTi yka3anHble MUHOD U alredpanyeckoe JOTOTHEHHE K SJIEeMEHTaM MaTpHUIIbI.
2 1 3 3
A 3 2 4 5 M A
2 -3 0 4 *°*%
3 2 3 2
3AJIAHME 3

Jlst 3amanHo# MaTpuIlsl A HaiiTi 0OpaTHyto MaTpuily. [IpoBecTy poBEpKYy.
1 0 1

A= (—1 1 1)
2 -3 3

3AIAHHUE 4
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SIBnisieTcst MM cucTeMa BEKTOPOB JIMHEHHO He3aBUCUMON. OnpeenuTh ee paHT (PacroiokXuB BEKTOPHI
KaK CTPOKHU MaTPHIIBI)

a = (2;—1;3;4); a, :(—3;0;2;3); a, :(9;—3;7;9); a, = (—5;1;—1;—1);

3AJAHHUE 5
Pemnts cucremsl ypaBHeHuit meronoM I'aycca u Kpamepa, CpaBHUTH OTBETBI

Wy —x, +x3 =6| {x; —2x, + x5 =9]|

3AJIAHHUE 6
PemuTh cucTeMbl TMHEHHBIX anreOpandeckux ypaBHEHUM (He 00s3amenbHo)

X, + X, + 2%, +3%, =1

X, =X, +3%; + X, =6 X +2X, +3X, — X, =—4

7X1+5X2—7X3—X4=8 2x1+3x2_x3_x4:_6
2) X, +8X, —18%; —5X, :—6; 5) X, — X, —2X; +10x, =10
3AJIAHUE 7

Pemmth CUCTEMY JIMHEHNHBIX OIHOPOIHBIX ypaBHeHI/Iﬁ
3X, — X, +3X; +2X, + 5%, =0
5X, —3X, +2X; +3X, + 4%, =0

X, —3X, =5X; — 7%, =0

/X, —5X, +4X,+ %, =0

3AJIAHUE 8
3anucath KOOPJUHATHI TOYKU A B MOJISIPHOM cucTeMe, TOUkH B - B nekapToBoit cucreme  A(2; —1) u
B(Z; —n/ 3)

3AJIAHHUE 9

Haiitu paccrosinue mexay Toukamu A u B A(2; —1) u B(-5; 4)
3AIAHHME 10

Haiitu paccrostnue ot Touku A go psimoit A(2;—-1) y= 2lax—T7
3AIAHHME 11

JInst mpsiMOii Ha TUIOCKOCTH, 3a/IaHHO# OOIIMM ypaBHEHHEM, BBINKCATh BEKTOP HOpMAaIU. 3amucaTh
ypaBHeHue npsimont (4B). 4x — 2y — 5 = 0, A(1;-2), B(3;7)

3AJIAHME 12

a=(m;34), b=(4;m-7)

HpI/I KaKOM 3HAa4YCHUH M BEKTOPHI HCpHCHI[I/IKy'J]}IpHLI?

3AJIAHME 13

5 2
4 3 .
Jlj1a MaTpULIbI HalTH COOCTBEHHBIEC 3HAUEHUSI U COOCTBEHHBIE BEKTOPHI.

3ATAHUE 14
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3%, + X, — %X, —2X, =—4
. o X X =X +2X, =1
Haiitu 6a3ucHoe penieHre CUCTeMbl ypaBHEHHN
OCHOBHBIMH IIEPEMEHHBIMHU.

, €CITH X3 U X4 ABIISIOTCS

3AJAHHME 15

OO6pa3yroT i 6a3uC BEKTOPHI a3 -1 1), b(0;11), ¢ 20) ?

HpI/IMepHLIe 3aJaHus J1JIS1 CAMOCTOATEIbHOIM paﬁoTLI

3AJJAHME 1
2 1 T
. (-2 3 2 3 -1
Boryuciaurs: (_31—54> (1 4)+(1 3 2)
3AJIAHHUE 2
Haiitu YKa3aHHbIC MUHOP U anre6pa1/1qecxoe JOIIOJIHCHHUEC K 3JICMCHTAM MaTpHULbI.
2 1 3 3
A 3 2 45 M, A,
2 -3 0 4] ® %
3 2 3 2
3AJJAHMUE 3
Jns 3amanHOM MaTpunbl A HaifTu oOpaTHYyI0 MaTpuiy. [IpoBecTr mpoBepKy.
1 0 1 1 2 3 1 -4 -3
1)A=<—1 1 1) 2)A=<—2 -5 0) 3)A=<1 -5 —3)
2 -3 3 1 3 1 1 6 4
3AJIAHME 4

SBnsiercs nu cucTeMa BEKTOPOB JIMHEHHO He3aBUCUMOM. OnpenenuTh ee paHr (pacroiokUB BEKTOPHI
KaK CTPOKU MaTpHIIbI)

a = (2;—1;3;4); a, = (—3;0;2;3); a, = (9;—3;7;9); a,=(-51-1 —1);

3AJIAHME 5
Pemuts cucTeMbl ypaBHeHUI MeTonoM [aycca u Kpamepa, cpaBHUTB OTBETHI
Nxs —x3+x3 =6 {x;—2x, +x3 =9|

3AJIAHME 6

Permth crcTEeMBI JIMHEHHBIX alreOpandecKux ypaBHEHU (He 00s3amenvho)
X, + X, + 2% +3X, =1

X =X +3%; + X, =6 X, +2X, +3X, — X, = —4

X, +5X, = 7X; — X, =8 2X, + 3%, —X; — X, =—6
) X, +8X, —18%, —5X, :—6; 6) X, — X, — 2%, +10x, =10
3AJIAHME 7

Pemnte crcreMy JIMHEMHBIX OTHOPOJIHBIX YPABHEHUN
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3%, — X, + 3%, +2X, + 5%, =0 (—X, +3X, + 3%, +4X, + 5% =0
SX, —3X, + 2%, +3X, + 4%, =0 6X, +2X, + 2%, + X, =0
<
X, —3X, =5%X; — X, =0 =X + X, + X, +2X, +3%, =0
X —5X, +4X, + X, =0 11X, +3X, + 3%, + X, — X, =0
3AJAHUE 8

3anucarh KOOPAMHATHI TOUKU A B MOJIIPHOU CHCTEME, TOUKU B - B 1ekapTOBO cucteme
A2; -1)uB(2; -"15)

3AJIAHHUE 9
Haiitu paccrosinue mexay Toukamua A u B A(2; —1) u B(-5; 4)

3AJIAHHUE 10
Haiitu paccrostnue ot Touku A go mpsimoit A(2; 1) y = 2lax -7

3AJIAHME 11
JInst mpsiMOl Ha TIOCKOCTH, 33/1aHHOI OOIIMM ypaBHEHHEM, BBINKCATh BEKTOp HOpMald. 3amucaTh
ypaBHeHUe npsimoii (4B).

1) 4x — 2y — 5 = 0, A(1;-2), B(3;7) 2)4x + 2y +5 =0, A(-1;2), B(3;5)

3AJIAHHME 12
CocTaBuTh YpaBHEHHUE IJIOCKOCTH, MpoXoasiien yepe3 Touky M(1;-2;3) nepreHuKyIspHO BEKTOPY

n=0i+4k

3AJTAHME 13
CocTaBuTh YpaBHEHHUE IIIOCKOCTH, Tpoxoasiiei yepe3 Touku A(1;2;3), B(-1;0;0), C(3;0;1).

3AJIAHME 14
CocTaBuTh YpaBHEHHUE IUIOCKOCTH, MPOXoasiie yepe3 Touky M(2;3;-4) napamiensHo iockoctu yOz
(meprienaukymsipao ocu OX).

3AIAHHE 15
OnpenenuTh yrojl MeXay MIoCKoCcTIMH X+2Y-32+4=0 u 2x+3y+z+8=0.

3AJIAHHUE 16

CocTaBUTh ypaBHEHHE IJIOCKOCTH, IPOXOsieii uepe3 Touky M(-2; 1; 4) mapaiienbHO TIOCKOCTH
3x+2y-7z+8=0.

3AJTIAHHUE 17

CocTaBUTh ypaBHEHHE IIOCKOCTH, Mpoxosinei yepes Touku Mi(1; 1; 1), M»(0; 1; 1)
NEPIEHANKYIISPHO TIOCKOCTH X+Y+2=0.

3AJIAHHE 18
CocTaBUTh ypaBHEHHE IIOCKOCTH, MPOXOsieii uepe3 Touky M(-2; 3; 6) mepreHauKyIapHO
MI0CKOCTSM 2X+3Y-22-4=0 u 3X+5y+z=0.

3AJIAHHE 19
Haiiti ypaBHEeHUs mpsiMOii ipoxo/isiiieit yepe3 Touky Mi(1;2;3) napaiesbHo npsMoii |y
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dx+3y+0z-7=10,
Ax—dy+z-E=10

3AJJAHHUE 20

CocTaBuTh YpaBHECHUS MPSIMOMA, TIpoxoasiiel yepe3 Touky M1(-4;0;2) u nepneHuKyISpPHON IPSIMBbIM:
x—a y—3 z-5

u 3 2 2

3AJIAHHME 21

Hanwmcath ypaBHEHHE IUIOCKOCTH, MPOXOSAINEH uepe3 Touky M1(2;-3;4) napaaienbHO MPSIMBIM
x+1 y-1 z+45

u 4 0 2

3AJTAHHUE 22

{x—By—l:Q
Haiitu yron mexny npsimon z=4. u miockoctpio X T +4=0
3AJJAHHUE 23

Haiinure Touky, cummerprunyto nannoi M(0;-3;-2) OTHOCHTENBHO IPSMOi
x—05 y+15 z-15

0 -1 1
3AJIAHHUE 24
S
=x_x
u 4

Hamucars ypaBHeHHE TUIIEpOOIIBI C ACUMIITOTAMHU
Haiitu paccrosiHue Mexnay ee BEpIIMHAMU.

, TPOXOSIIUMH Yepe3 Touky (6; 3/2).

3AJJAHME 25

_ 2.2 3
ITocTponTts KpHBYyIO * — 3xt+10x -3

IIpuMepHBIi nepedYeHb BONPOCOB K IK3aMEeHYy

1. Matpuupbl, ux Buasl. Onepanuu Hajg MmaTputaMu. CinoxeHue (BbIUMTaHUE) MAaTPHUIL U
YMHOXEHHE MaTpHI] Ha YKCJIa, CBOMCTBA JIMHEWHBIX ONEpauil.

2. YMHOKEHHE MaTpull, CBOMCTBA U IPUMEPHL. DJIeMEeHTapHbIe IPeoOpa3oBaHus HaJ CTPOKAMH U
CTOJIOIIAMH MaTPHIIBI.

3. Omnpenenuteny MaTpUI] MaJIbIX TOPSAIKOB: MHAYKTUBHOE OIpe/ieJieHHe, CBOICTBA.

4. MuHopbI, anredpanyecKue JOMOJIHEHH K 3JIeMEHTaM KBapaTHbIX MaTpull. OnpenenuTeb
BBICILIETO MOpsIKa, clIocoObl ero BeruncieHus. Teopema Jlamnaca.

S. OOpartHast MaTpHIa: ONpeieIeHne, YCIOBHE CYIIIECTBOBAHMSI, AITOPUTM BBIYUCICHHS C
MIOMOILBIO JIEMEHTAPHBIX IPe0Opa30BaHuil.

6. OO0parHast MaTpHIa: ONpesieieHne, yCIoBHe cyliecTBoBaHu. DopmMyia 0OpaTHON MaTpHILIbI U
QJIITOPUTM HaXOXKJIeHUS (METOJl MPUCOEAMHHHON MaTpullbl). Perienne MaTpuyHbIX ypaBHEHUH.

7. XapakTepUCTUKU MaTPHIL: COOCTBEHHBIE YHCIa, COOCTBEHHBIE BEKTOPHI, PAHT,
MPOYKTUBHOCTb.
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8. CucTtembl TUHEHHBIX YPABHEHUHN U CBA3aHHBIE C HUMH MOHATHS. DKBUBAJICHTHOCTb CUCTEM.
DneMeHTapHble TPeoOpa30BaHUs HAJl CUCTEMaMHU.

0. Merton 'aycca pemieHns CucTeM JIMHENHBIX YpaBHEHUM (IIpUMEpPBI PELLIEHUS ONIPEACIEHHOMU,
HEOIpeeIEHHOM U HECOBMECTHOM CHUCTEM).

10. [TpaBmiio Kpamepa pemnieHus cucreM JIMHEWHBIX ypaBHEHUN. MaTpHUHBIN CITOCOO peIIeHUS
CUCTEM JIMHEHHBIX YPaBHEHUH.

11. OnHOpOHBIE CUCTEMBI JIMHEWHBIX ypaBHEeHUN. DyH1aMeHTalbHAas CHCTEMA PELICHUH.

12. JIluneitnas mozens JIeoHTbeBa MHOIOOTPACIEBOM SIKOHOMUKHU. [IpOyKTUBHOCTH MOJIEIH.
13. Moenb MeXIYHApOAHON TOPTOBIIH.

14.  JleneHnue oTrpe3ka B JaHHOM OTHOUIeHHH. [IpriMeHeHune onpeaenuTeneil B aHAIUTUYECKOM
reOMETPHH I HaXOXKJCHUS TUIOIaaAen puryp.

15. DJUIUIIC: ONpPEeNIETICHUs], XapaKTEPUCTUKHU U CBOICTBA.

16.  T'mmepOona: ompeneneHus, XapaKTEPUCTUKU U CBOMCTBA.

17. [TapaGomna: onpeneneHus, XapaKTepPUCTUKU U CBOWCTBA.

18.  BekTopsl: OCHOBHBIE MMOHSITHS, JIMHEHHBIE OTIEpalliy HaJl BEKTOPAMH Ha IJIOCKOCTH B

reoMeTpuueckoii popme. Pasznoxenue BekTopa o 6asucy. JInHeiHbIe onepauy Haj BEKTOPaMH B
KOOpJIUHATHOU (opMme.

19.  CkanspHoe mpou3BeA€HUE BEKTOPOB Ha IJIOCKOCTHU: OIIpeieIeHne, CBOMCTBA, KOOPAMHATHAs
dbopMma. YcoBue MepreHIUKYISIPHOCTH.

20.  BekropHOe mpou3Be/eHHE BEKTOPOB: ONpeIelICHHE, CBOMCTBA, KOOpAMHATHAS (opMa.

21.  YcioBue KOJJIMHEAPHOCTH BEKTOPOB.

22.  CMmemaHHOe NIPOM3BEACHUE BEKTOPOB: OIIpeIelieHNe, CBOWCTBA, KOOpAUHATHAs (hopMma.
VYcioBre KOMILIAaHAPHOCTH BEKTOPOB.

23.  IlpsiMas TUHMS HA TUIOCKOCTH, BUJBI €€ YPAaBHEHUIA.

24, B3anMHOe pacnioniokeHue NpsMbIX Ha IUIOCKOCTU. PaccTosiHue OT TOYKH 10 MPSMOM.

25.  JluHeliHble HEpaBEHCTBA U UX cucTeMbl. OCHOBHAs 3a/1a4a JMHEHHOTO IPOrpaMMUpPOBAHMS, €
MaTeMaTHYeCKasi MOZCIb.

26.  ANropuTM reOMEeTpHUYECKOro MeToja PeleHHs 3aJauu JIMHEHHOT0 MPOorpaMMHUPOBAHUS.

27.  YpaBHEHUS IUIOCKOCTH B POCTPAHCTBE.

28.  B3zauMHOe pacnojoXeHHe IIOCKOCTEH.

29.  PaccrosiHHE OT TOYKH JIO IJIOCKOCTH. AJITOPUTM BBITIMCHIBAaHHS YPAaBHEHHS TUIOCKOCTH HA
OCHOBE YCJIOBHSI KOMIIAHAPHOCTH BEKTOPOB.

30.  VYpaBHeHUs NpsIMOU B IPOCTPAHCTBE: 00IIee, KAHOHUIECKOE, Yepe3 JIBE TOUKH.

31.  B3auMHOe pacnoyioKeHHe NPSIMbIX B IIPOCTPAHCTBE.

32.  Ilepexox ot 00miero ypaBHEHHS MPSIMOI B TPOCTPAHCTBE K KAHOHUYECKOMY.
[TapameTpuueckoe ypaBHEHHE MPSIMOI. Y CIIOBHS ITepecedeHus U CKPEIIUBAaHUS MPSAMBIX.

33.  BzauMHOe pacnoyioKeHHe IPSIMOM U TUIOCKOCTH B TPOCTPAHCTBE.

34.  VYpaBHeHHe IPSIMOIl uepe3 TOUKY NEPIEHANKYISIPHO 33JaHHON IIIOCKOCTH. Y paBHEHHE
TUTOCKOCTH Yepe3 MPsIMYIO ¥ He TIPUHAIISKAIYIO el TOUKY.

35.  VYpaBHeHHeE IUIOCKOCTH: Yepe3 JBE MepeceKarolecs npsaMble; yepes JABe MapauieibHble
MpsIMBIE.

36.  MHoxecTBa 1 Ofepalnuy HaJl HUIMU: IiepeceueHre, 00beIuHEeHNnE, pa3HOCTh, CHMMETPHUECKas
Pa3HOCTb.

37.  MHOXecTBO KOMIUIEKCHBIX uncell. Anredpandeckas popma KOMIUIEKCHOTO YHCTIA.

38.  JleticTBUS HaJ KOMIICKCHBIMH YHCIIaMH B aJlreOpandeckoi hopme.

39.  T'eomerpuueckoe n300pakeHHE KOMILIEKCHOTO yncia. Tpuronomerpuueckas popma

KOMIUIEKCHOTo yucia. Onepanuu ¢ KOMIUIEKCHBIMHU YUCIIaMU B TPUTOHOMETPUYECKOM popme.
5.4. Meroanyeckue MaTepHaJibl, ONpelessiolMe MPOouelypbl OLEHMBAHUS 3HAHUI, YMEHWIl,

HABBIKOB M (MJHM) ONBITA [JeSTEJbHOCTH, XapPaKTepPU3yIUX J3Tanbl (opMupoBaHus
KOMIIeTeHIIMH.
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OcHoBHBIMU (hOpPMaMU TEKYIIETO KOHTPOJIS SBIISIOTCS OMPOC, MPE3EHTAIHS, TECT, pACUETHOE
3aJlaHue 711 CAMOCTOSTEIbHOM paboThl, KOHTPOJIbHAS paboTa, pacyeTHOE 3aJjaHKe, 9K3aMeH BO 2
ceMecTpe.

B nmpoMexyTouHyI0 aTTECTalUI0 BKIIOYAIOTCS KaK TEOPETHYECKHE BOIPOCHI, TaK U MPAKTHYECKUE
3aJlaHusl.

CooTHolIeHUE OLleHKHU U 0aJLUI0B B paMKAaX Npoue1ypbl OLleHUBAHUSA

«OueHka» Co0TBeTCTBHE KOJIHYECTBY 0AJJIOB
OTJn4HO 81-100
Xopomo 61-80
Y10BJIETBOPUTEJIBHO 41-60
HeynoBJjieTBOpUTEJIBLHO 0-40

CooTHoLIeHHe BU/Ia padOT M KOJIMYeCTBA 0AJIJIOB B paMKaXxX Mpoueaypbl OLeHUBaAHUS

Bup paborer* KOJIH4eCTBO 0aJ1J10B

Onpoc o 10 damnos
ITocenienue 1o 10 6amnos
Tect 1o 15 6amnos
PacueTHoe 3amanne s 1o 15 damnoB
CaMOCTOSITEJIbHOM pabOThI

PacuerHoe 3amanne (KOHTPOJIbHAS 1o 20 6annos
pabora)

DK3aMeH 1o 30 Gamnos

5.4.1. llIkana OIeHKH OCEIIAEMOCTH:

MoCeIaeMocThb, % 100 | 90 80 70 60 50 | 40 | 30 | 20 | 10 0

B 0as1ax 10 10 9 8 7 4 3 2 0 0 0

5.4.2. Hamucaune mecma oreHuBaercd mno mkaime or 0 go 15 Oammos. OcBoeHHE KOMIIETEHIIHIA
3aBUCUT OT pe3yiabTara Hamucanua tecta: 13-15 OGamno (80-100% mnpaBuiIbHBIX OTBETOB) -
KOMITIETEHIIMH CYUTAIOTCS OCBOCHHBIMHM HAa BBICOKOM ypoBHE (olleHKa oTiu4HOo); 10-12 Gammos (70-
75 % mpaBWIBHBIX OTBETOB) - KOMIIETEHIIMU CUUTAIOTCS OCBOCHHBIMU Ha 0a30BOM YpOBHE (OIIEHKa
xoporio); 7-9 6amnoB (50-65 % MpaBUIBHBIX OTBETOB) - KOMIIETEHIIUM CUMTAIOTCS OCBOSHHBIMU Ha
YIOBJIETBOPUTEIHFHOM ypOBHE (OIleHKA yI0BjIeTBOpUTENbHO); 0-3 OamioB (Menee 50 % mpaBUIIBHBIX
OTBETOB) - KOMIIETEHIIHN CYUTAIOTCS HE OCBOCHHBIMH (OIICHKA HEYJOBIETBOPUTEIHHO).

5.4.3. Hanmcanue pacuemuoco 3a0anus (KOHmMpoavHoU pabomsi) olleHuBaeTcs mo mkaie ot 0 go 20
O0ammoB. OcBoeHHE KOMIIETEHIIMHA 3aBUCHT OT pe3yibTaTa HAIHCAHUS pPACUemHO20 3A0aHUS
(konmponvHou pabomut). 17-20 GangoB - KOMIETEHIUH CUUTAIOTCS OCBOCHHBIMU Ha MPOABUHYTOM
ypoBHe (omeHkKa OTIM4HO); 13-17 0GamioB - KOMIIETEHIIMM CYUTAIOTCS OCBOCHHBIMM Ha 0a30BOM
ypoBHEe (OlleHKa Xxopoio); 8-12 OammoB - KOMIETEHIIMM CUYUTAIOTCS OCBOCHHBIMH Ha
YJIOBJIETBOPUTEIBHOM YPOBHE (OLIEHKA YJIOBIETBOPHUTENIHHO); 0-7 OalsoB - KOMIETEHIIUN CUUTAIOTCS
HE OCBOCHHBIMU (OIICHKA HEYIOBJIETBOPUTEIBHO).

HNurepsanu

Kpurepun ouennBanus
OLICHUBAHMS

0-4

Crenenb pacKpbITUS TEMBI
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JInuHBIN BKJIAJ aBTOpA 0-3
CTpyKTYpUPOBaHHOCTH MaTepuaia 0-2
[TocTpaHMYHBIE CCHUIKU 0-2
OObeM U KaYeCTBO HUCIIOIb3YEMBIX HCTOUHHKOB 0-2
OdopMiieHrE TEKCTA U IPAMOTHOCTD PEUH 0-3
3aiura pacyeTHOro 3a1aHus (KOHTPOILHON paboThI) 0-4

5.4.4, BBITIOJIHEHHUE PACUEeMHbIX 3A0AHUL OJIs1 CAMOCMOoAmenbHOU pabomel oueHuBaetrcs ot 0 mo 15
0amioB. OCBOEHHE KOMIICTCHIIMHA 3aBUCHT OT pe3yjbTaTa HAMUCAHUS PACYEMHbIX 3A0AHUL 05
camocmosamenvHou pabomsi. 13-15 GannoB - KOMIETEHIIMH CUUTAIOTCS OCBOCHHBIMU Ha BBICOKOM
ypoBHe (omeHka OTiAM4HO); 10-12 OamioB - KOMIIETEHIIMM CYUTAIOTCA OCBOCHHBIMH Ha 0a30BOM
ypoBHE (OmEHKa Xopomio); 7-9 OamioB - KOMIETEHIIMM CYUTAIOTCS OCBOCHHBIMU  Ha
YIOBJICTBOPUTEIILHOM YPOBHE (OIIEHKA YIOBICTBOPUTENBHO); 0-6 0a/IOB - KOMITETESHIIUH CUUTAIOTCS
HE OCBOCHHBIMU (OLIEHKA HEYJIOBIETBOPUTEIHHO).

Kpurepun ouennBanus HNurepBan
OLICHMBAHHUSA
Jlanbl ucuepnbiBaoIe 1 000OCHOBaHHBIE OTBETHI Ha BCE ITOCTABJICHHBIE 13-15

BOIIPOCHI, IPAaBUIBHO U PALIMOHATIBHO (C UCIOJIb30BAaHUEM PALIMOHATIBHBIX
METOJIMK) PELICHBI IPAKTUUECKUE 3a]]a4l; IPH OTBETaX BBIACIAIOCH
IJIABHOE, BCE TEOPETUYECKHE MOJIOKEHUS YMENO YBA3BIBAIUCH C
TpeOOBaHUSAMU PYKOBOJSALINX JOKYMEHTOB; OTBETHI ObLIIM YETKUMHU U
KpPaTKMMH, a MBICIIH U3JIarajliCh B JIOTHYECKOH MOCIE10BaTEIbHOCTH;
MIOKa3aHO YMEHHE CaMOCTOSTENIbHO aHAIM3UPOBATh (PAKTHI, COOBITHS,
SIBJICHUS, IPOLIECCHI B MX B3aUMOCBS3H U IMAIIEKTUYECKOM Pa3BUTHH.

JlaHBI TTOTHBIC, TOCTATOYHO 0OOCHOBAaHHBIE OTBETHI Ha ITOCTABJICHHBIC 10-12
BOIPOCHI, IPABWIIBHO PEIICHBI MPAKTUYECKHUE 3aaHMs; IPU OTBETAX HE
BCET/Ia BBIJICTISIIIOCH TJIaBHOE, OT/IEIBHBIC MOJI0KEHUS HEIOCTATOUYHO
YBSI3BIBAIKCH C TPEOOBAHUSIMH PYKOBOSIINX JOKYMEHTOB, IPU PEIICHUN
MPaKTUYECKUX 3a/1a4 HE BCET/Ia UCTIOIb30BAJIMCH PAIlMOHATBHBIC METOAUKU
pacuéToB; OTBETHI B OCHOBHOM OBUIH KPAaTKMMHM, HO HE BCETIa YETKHMH.

JlaHbI B OCHOBHOM MpaBUJIbHBIE OTBETHI HA BCE NIOCTaBJIEHHBIE BOIIPOCHI, 7-9
HO 0e3 JJOJKHOM TITyOMHBI 1 000CHOBAHUS, IPU PELLIEHUH MPAKTUYECKUX
3aJa4 CTY/ICHT MCII0JIb30BaJl IPEKHUN OTBIT U HE IPUMEHST HOBbIE
METO/IMKH BBITIOJTHEHUS pacu€TOB U SKCIIPECC OLIEHKU TIOKa3aTenen

3¢ (GEeKTUBHOCTH yIpaBJIEHUs OpraHu3alyen, OHAKO, Ha YTOYHSIOIINE
BOTIPOCHI JJaHBI MPABHIIbHBIE OTBETHI; TIPU OTBETAaX HE BHIIEISIIOCH
IJIABHOE; OTBETHI ObUIM MHOT'OCJIOBHBIMHU, HEUETKUMU U 0€3 T0JIKHOMN
JOTUYECKON TIOCIIEIOBATEIEHOCTH; Ha OT/JCIbHbIEC JOTIOHUTEIbHBIC
BOIPOCHI HE JIaHbI OJIOKHUTEIbHBIE OTBETHI.

3arpyaHseTcs MpHU BHIMOJIHEHUH NMPAKTUYECKUX 33/]1a4, B BBITIOJHEHUH 0-6
cBoel poisu, paboTa MPOBOIUTCS C ONOPON Ha MPEroiaBaTelis WK APYTHX
CTYJICHTOB.

5.4.5 onpoc onenuBaerca or 0 mo 10 GamnoB. OcBoeHHE KOMIIETEHIMM 3aBUCUT OT pe3ysibTara
onpoca/a. 9-10 OangoB - KOMIETEHIIMM CUYMTAIOTCS OCBOEGHHBIMH Ha BBICOKOM YpPOBHE (OlLI€HKa
OTJIMYHO); 6-8 GaJIJIOB - KOMIETEHIIMN CYUTAIOTCS OCBOCHHBIMH Ha 0230BOM YpOBHE (OLIEHKA XOpOILIO);
3-5 0amioB - KOMIETEHUUH CYHUTAIOTCS OCBOCHHBIMH Ha YIOBJIETBOPUTEIHHOM YpPOBHE (OICHKA
YAOBIETBOPUTENHHO); 0-2 Oa/ioB - KOMNETEHIIMM CYHTAIOTCA HE OCBOCHHBIMU (OIICHKA
HEYJIOBJIETBOPUTEINBHO).
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Kpurepuu onenuBanus HuTepBan

OLlCHMBAHUS
1. CamoCTOSATENBHO U apTYMEHTHPOBAHO JeJIaTh aHAJIN3, 0000IIATh, BHIBOJIBI 0-2
2. CaMOCTOATENIFHO, YBEPEHHO U 0€30MH00YHO TPUMEHSET MOTyYeHHBIC 0-2

3HAHUS B PEIICHUU MPOOJIEM Ha TBOPUECKOM YPOBHE

3. YMeeT cocTaBUTh MOJIHBINA U MPAaBUIBHBIA OTBET HA OCHOBE U3y4EHHOTO
Marepuaa; BeIIETSATh IVIABHBIC MMOJ0KEHUSI, CAMOCTOSITEILHO IMOATBEPK1ATh 0-3
OTBET KOHKPETHBIMU IpUMepaMH, (hakTamu

4. TloHuMaHuE CYIIHOCTH pacCMaTPUBAEMBbIX ITOHATHUM, SIBICHUH U

g . N 0-3
3aKOHOMCPHOCTEHW, TCOPHHU, B3AMMOCBI3CHU

5.4.6 BeimonHenue npezenmayuu oneHuBaeTcs 1o mkajie ot 0 1o 10 6amtoB. OcBoeHHe KOMIIETSHITUI
3aBUCHT OT pe3yibrarta Hamucanus npesenmayuu. 9-10 0amnoB - KOMIETCHIIMH CYUTAIOTCS
OCBOGHHBIMH Ha BBICOKOM YPOBHE (OIIEHKa OTIUYHO); 6-8 OalioB - KOMIIETEHIMH CUHUTAIOTCS
OCBOGHHBIMH Ha 0a30BOM ypoBHE (OIlEHKa XOpomio); 3-5 OaJJIOB - KOMIICTCHIUU CUUTAIOTCS
OCBOGHHBIMH Ha YIOBIETBOPUTEIHHOM YypOBHE (OLIEHKAa YAOBIETBOpUTENbHO); 0-2 OGamnoB -
KOMITETCHIIMM CUUTAIOTCS HE OCBOCHHBIMU (OIICHKA HEYIOBJIETBOPUTEIHHO).

HNurepBan
Kpurtepuu oneHnBanus
OLICHHBAHUS
CreneHb pacKpbITUS TEMBI 0-3
JInuHBIN BKJIAI aBTOpA 0-3
CTpyKTypHpOBaHHOCTb MaTepHaia 0-1
[TocTpaHWYHBIE CCHIIKH 0-1
O0beM 1 KayecTBO UCIOIb3YEMbIX HICTOUHUKOB 0-1
OdopmiteHne TEKCTa U TPAaMOTHOCTb peuu 0-3
3amuTa mpe3eHTauu 0-3
5.4.7 lllkama olleHUBAHUS SK3aMeHd
Kpurepun oueHnBanus HNurepBan
OLICHUBAHUS
CTYIEHT OBICTPO M CAaMOCTOSITENIbHO TOTOBUTCS K OTBETY; IPU OTBETE 21-30

MOJTHOCTBIO PACKPBIBAET CYIIHOCTh MOCTABICHHOTO BOIPOCA; CIIOCOOEH
MIPOUJUTIOCTPUPOBATH CBOM OTBET KOHKPETHBIMM ITPUMEPAMU; JEMOHCTPUPYET
MOHUMaHHE MPOOJIEMBbI M BEICOKUN YPOBEHb OPUEHTHPOBKHU B HEH;
(dbopMynHpyeT CBOM OTBET CAMOCTOATEIbHO, UCIIOIB3YS JIUCT C MHUCbMEHHBIM
BapHaHTOM OTBETA JIMIIb KaK ONOPY, CTPYKTYPUPYIOLLYIO X0/ PacCyXICHHUs

CTYJEHT CaMOCTOSITEIbHO TOTOBUTCS K OTBETY; IIPH OTBETE PaCKpPhIBACT 13-20
OCHOBHYIO CYIIIHOCTb TOCTaBJIEHHOT'O BONPOCA; AEMOHCTPUPYET IIOHUMAHNE
POOJIEMBI M TOCTATOYHBIH YPOBEHb OPUEHTUPOBKH B HEH, TIPH 3TOM
3aTPyAHSETCS B IPUBEICHNH KOHKPETHBIX IPHMEPOB.

CTYZEHT F'OTOBUTCS K OTBETY, MpuoOerasi K HEKOTOPOM MOMOIIY; IPU OTBETE HE B 6-12
MOJTHOM 00bEME PacCKPHIBAET CYITHOCTh MOCTABIEHHOI'O BOIIPOCA, OJTHAKO, IPU
9TOM, IEMOHCTPUPYET NOHUMaHUE NPOOIEMBI.

CTYACHT UCHBITHIBACT BBIPAKCHHBIC 3aTPYAHCHUS IIPU IIOATOTOBKE K OTBCTY, 0-5
MBITACTC BOCITIOJIE30BATbCA HCAOIMMYCTUMBIMU BUJIAMU ITOMOIIH,; IIPHU OTBETC HE
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pacKpbIBaeT CYLUTHOCTh MOCTABJICHHOTO BOIIPOCA; HE OPUEHTUPYETCS B
paccMaTpuBaeMoii mpolieMe; OKa3bIBaeMasi CTUMYJIMPYIOLIast TIOMOIIb U
3aJlaBaeMble YTOUYHSIOIIIE BOIIPOCHI HE CIOCOOCTBYIOT O0JIee MPOYKTUBHOMY
OTBETY CTYJCHTA.

HeynoBnerBopurenbHoOi chauell sk3amerHa CUNTAETCS dK3aMEHAIMOHHAs COCTAaBJIAIOLIas MEHEE WU
paBHas 10 Oamram (MpW MakKCMMaJIbHOM KOJIMYECTBE OaJIOB, OTBeACHHBIX Ha sk3amer 30). Ilpwu
HEYJOBJICTBOPUTEIILHOW cravue ok3amena (MeHee wiu paBHo 10 Oamam) WM HEsBKE 110
HEYBaKUTEIbHOU NMPUYMHE HA IK3aMeH SK3aMEHAIlMOHHAs COCTABIISIONIAsl MPUPABHUBAETCA K HYIIIO
(0). B aToM ciyyae CTYJEHT B yCTAaHOBJICHHOM B Y HUBEPCHTETE MOPSAIKE 00s13aH MepecaaTb 9K3aMeH.

2.4. Tlpu mnepecnaue sx3ameHa WCIONB3YyeTCs cieayloliee MpaBuwio uis (HOPMUPOBAHUS
PEUTHUHIOBOU OLICHKH:

- 1-s1 nepecnaya — ¢akTuyecKasi peUTUHIOBasI OLICHKA, MOJyYeHHAs CTYICHTOM 3a OTBET, MUHYC
10 Gamios;

- 2-s mepecnaya — akTUYeCcKasi peUTUHTOBAasI OI[CHKA, MOJTYYeHHAsl CTYIEHTOM 32 OTBET, MHHYC
20 6anoB.

YpoBeHb c(hOPMUPOBAHHOCTH KOMITETEHITUH OIEHUBACTCS B cCOOTBeTCTBHHM ¢ Tabmumeit 1,2.

Tabmauua 1

Ne  ®UO Cymma 0OannoB, HAOpaHHBIX B CEMECTpE
o/ [Tocemaemocts| Omnpoc Tectr |Pacuernbie| PacueTHoe DK3aMeH

3aaHusd 3aJaHue 1o 30 UTOI'o

no 10 6amnos | mo 10 o 15 IS cpc  |(KOHTpoJibHast|  OaylyioB 100
O0amioB || OamwioB paboTa) basios
no 15 | no 20 6annos

OayToB
1 2 3 4 5 6 7 8 0
1.

6. YYAEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHUE JUCHHUIIJIMHbI
6.1. OcHoBHas quTEpaTypa
1. Ko, B. JI. Beiciias MaTemaTHKa it SKOHOMHCTOB : y4eOHOE TTocoOue /I By30B. — 2-¢ U3,

— Mocksa : IOpaiir, 2020. — 412 c¢. — Tekcr : anmextponnsii. — URL: http://biblio-
online.ru/bcode/449848

2. Kpemep, H.III. JluneiiHast anreOpa: y4eOHMK W TMPAaKTUKYM Ui BY30B. — 3-€ W31 —
MockBa : [Opaiit, 2020. — 422 c. — Tekcr : osmexrponnsii. — URL: http://biblio-

online.ru/bcode/450038

3.0pnosa, . B. JluneiiHas anrebpa M aHadUTHYECKas IeOMETpUs I SKOHOMHCTOB: y4eOHUK U
npakTuKyMm i1 By3oB / U. B. OpinoBa, B. B. Yrpo3zos, E. C. ®unonoa. — Mocksa : FOpaiit, 2020. —
370 c. — Tekcr : anexrponnsiii. — URL: http://biblio-online.ru/bcode/450221

6.2. lonoTHUTEIbHAS JIUTEPATypa

1. Briciass marematuka I8 SKOHOMHCTOB
yueOnuk / H.ILI. Kpemep, B.A. [Tytko, U.M. Tpummnu, M.H. ®puaman. - 3-e u3a. - Mocksa : lOauTH-
ana, 2015. - 482 C. - Tekcr: AIEKTPOHHBIN. - Pexum JIOCTyma:
http://biblioclub.ru/index.php?page=book&id=114541

2. Kmrommu, B. JI. Bricimas mMarematuka s
HSKOHOMHUCTOB [ DJIEKTPOHHBINA pecypc]: yueOHoe mocodue st By30B. —2-¢ m3a. —M.: FOpaiit, 2015.
—447 c¢. — Pexum gocryma: http://www.biblio-online.ru/book/4BB04277-9EF2-4E8F-A717-
884EB119EFFB
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http://www.biblio-online.ru/book/4BB04277-9EF2-4E8F-A717-884EB119EFFB

3. Kpacc, M.C. MaTtemaruka s
SKOHOMHUYECKOT0 OakanaBpuara [ InekTpoHHbId pecypce]: yueonuk /M.C.Kpacc, b.I1.UynpsrHoB. —M.:
NH®PA -M, 2017.-472c. — TekcT: 31eKTpoHHBINA. —Pexxum pocrymna:
https://znanium.com/bookread2.php?book=558399

4. Manyrun, B. A. Jluneiinas anrebpa s
SKOHOMHCTOB: YU4E€OHUK, MPAKTHKYM M COOpPHUK 3amad /st By30B /B.A. Manyrun, 5. A. Pomuna. —
Mocksa : FOpaiit, 2019. — 478 ¢. — Tekct : 3iekTpoHHbIil. — Pexxum moctyma: https://biblio-
online.ru/book/lineynaya-algebra-dlya-ekonomistov-uchebnik-praktikum-i-sbornik-zadach-433176

S. Marematuka JJisi SKOHOMHCTOB: YU4COHUK IS
By30B / O. B. TatapuukoB [u ap.]. — Mocksa : FOpaiT, 2019. — 593 c. —TekcT : 31eKTpOHHBIA. —
Pexxum nocryma: https://biblio-online.ru/book/matematika-dlya-ekonomistov-426100

6. Py6amkuna E.B. JIluneitnas anre6pa.
Jluneiinsie oneparopsl. KBagparuunsie popmbl. KomiuiekcHbie uncia [ DneKTpoHHBIN pecypc]: yueo.
nocobue. —M.: UHOPA -M, 2016. -38c. — Tekct: a5ekTpoHHbIi. —Pexxum moctyrma:
https://znanium.com/bookread2.php?book=544419

7. TarapuukoB, O. B. Jluneiinas anrebpa
yueOHMK M TmpakTUKyM it By30B/ O. B. Tarapuukos, A. C. Uyiiko, B. I'. IllepmaeB. — Mocksa :
IOpaiit, 2019. — 334 c¢. —Tekcr : anekrponHbld Opaiit. — Pexum nocryma: https://biblio-
online.ru/book/lineynaya-algebra-425853

6.3. Pecypcol nHpOpMaMOHHO-TEJIEKOMMYHHKANIMOHHO# ceTn « AHTEepHET»

CaiiT npuKIaHOi MaTeMaTHKH TS CTYICHTOB U Tpenoaasareneit http://www.exponenta.ru/
http://www.konsalter.ru/biblioteka/mathematics.htm

Marepuaisl 3JIEKTPOHHON OMOJIMOTEYHOM cHCTeMbI ZNanium.com.

www.rustud.ru

web-Bepcust yueOHOTo Kypca

www.dfe3300.karelia.ru

www.allmath.ru

Pecypc: http://www.helen.ukrbiz.net/index.htm

Pecypc: http://matembook.chat.ru/

y4eOHHUKH, JIEKITUH, CailThl, mpumepsl: http://www.matburo.ru/st_subject.php?p=vm

7. METOAUYECKHUE YKA3AHUSA 110 OCBOEHHUIO JUCHUITJINHBI

1. Mertoanveckue PpEeKOMEHIAMM TI0 OpraHu3alMid  CaMOCTOSITENBHOM PabOTHI o
JTUCIUILTNHAM, pealli3yeMbIM Ha YKOHOMUYECKOM (paKynmbTeTe
2. MeTtonnueckue pPEeKOMEHJAMK IO TOATOTOBKE M MPOBEACHUIO JIEKIIMOHHBIX 3aHATHH 10
JTUCIUILTAHAM, PEaIi3yeMbIM Ha YKOHOMUYECKOM (paKymbTeTe
3. Mertoauueckue peKOMEHJAMKU 0 MOJATOTOBKE M MPOBEICHHUIO MPAKTUYECKUX 3aHATHM 10
JTUCIUILTAHAM, PEaIi3yeMbIM Ha YKOHOMUYECKOM (paKymbTeTe
4, Mertoauueckue pPEeKOMEHAAIMU 10 BBIMOJHEHUIO TECTOBBIX 3aJaHUN MO JAUCHUILIMHAM,

peaIM3yCMbIM Ha SKOHOMUYCCKOM q)aKy.HBTCTC

8. THOOPMAIIMOHHBIE TEXHOJIOT'M JJIAA OCYIIECTBJIEHUSA
OBPA3OBATEJIBHOTI'O ITPOILIECCA MO IUCIHUIIJIMHE
JInueH3noHHOe MporpaMMHoe odecrevyeHue:

Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security
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HNHpopManHOHHBIE CIPABOYHbIEC CHCTEMBI:
Cucrema 'APAHT

Cucrema «KoncynprantlLiroc»
IIpodeccnonanbHbie 0a3bl JAHHBIX:
fgosvo.ru pravo.gov.ru

www.edu.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITJIMHBbI
MarepuanbHO-TEXHHUECKOE 00ECTIeYeHNE AUCIUIIMHBI BKIIIOUAET B CeOs:

- y4eOHBIC ayIUTOPHH Ul TIPOBEICHHS 3aHATHH JICKIIMOHHOTO W CEMHUHAPCKOTO THIIA, KYPCOBOTO
MPOEKTUPOBAHMSI (BBIMOJIHEHUS KYpPCOBBIX Pa0OT), TPYNIOBBIX W HHIWBUIYaTbHBIX KOHCYIbTAIUH,
TEKYILEr0 KOHTPOJISI M TIPOMEXYTOYHON aTTeCTAllMH, YKOMIUICKTOBAaHHbBIC Y4eOHOW MeOEeIbI0, JOCKOM,
JIE€MOHCTPAIIMOHHBIM 000pYIOBaHUEM.

- TIOMEIIEHHWS Uil CaMOCTOSTENIbHOW  paboThl, YKOMIUICEKTOBaHHBIC Y4eOHOH  MeOelblo,
MEPCOHAIBHBIMI KOMITBIOTEPAMHU C TOJKIIOYEHUEM K ceTH VHTepHeT M o0ecredeHueM JocTyna K
ANEKTPOHHBIM OMOJIMOTEKaM U B JIEKTPOHHYIO HH(POpMaIMOHHO-00pa3oBaTensHyto cpeny MI'OY;

- TIOMEMICHHUS JUIsI XpaHeHHs M MPOQUIAKTUYECKOTO OOCTYXHMBaHUs Y4eOHOro OOOpYIOBaHUS,
YKOMILIEKTOBaHHBIE MeOenbio (Kadbl/cTeaxu), HabopaMu AEeMOHCTPALlMOHHOTO 000PYIOBAaHUS U
y4eOHO-HATJISITHBIMH TTOCOOHSIMU.

24



