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1. O0mas XxapaKTepUCTHKA TUCHHUIINHBI

1.1. Heanb aucuMnaMHbI

Ienbro n3ydeHHs AUCLMIUIMHBI SIBISETCS IOCICIOBATENBHOE W3JI0KEHHE OCHOBHBIX
METO/IOB M pE3yJbTaTOB JTMHEHHOU anreOphl, KOTOphIe OYAYT HEOOXOIUMBI B JajbHEHIIEM /IS
OCBOCHHUS MAaTEMaTUYECKUX M CTATHCTUYECKUX METOJOB B YIPABICHUM U OJKOHOMHKE;
BOCIIUTaHHE y O0YYAIOMINXCS HABBIKOB JIOTHYECKOTO MBIIIICHUS U (OPMATIBLHOTO 0OOCHOBAHUS
pEILIEHNUs TOCTAaBJIECHHBIX 3a1a4.

1.2. 3agaun AMCHMIVIMHBI

3agayaMu JUCHHUILVIMHBI ABJIAIOTCH

— c(opmupoBaTh YMEHHE M HABBIKM pabOThl C MaTEMaTUYECKUM allllapaToM pa3/esioB
JTUHENHHOU anreOpbl IS pellieHHsl MPUKJIAAHBIX 337a4 B SKOHOMUYECKOH 1€ TeJIbHOCTH;

— OIpeleJIeHUE U YIIOpsAI0YeHHE Heo0X0auMoro o0bemMa HHPOpPMAIUY IPU TOCTAHOBKE,
peanu3anuu U 00pabOTKE HTOTOBBIX pE3yJIbTaTOB MATEeMaTHYECKOH MOJENIM 3KOHOMUYECKOH
3a/1a4H;

— (opMHUpOBaHME TPAKTUUECKUX HABBIKOB, KOTOpbIE TIO3BOJIAT B JaJibHEiIIeM
MPUHUMATH 3((HEKTUBHBIE PELICHUS B TPOPECCUOHATIBHON AESITEIbHOCTH.

1.3. IlpeameT M CUMIIMHBI
IIpeameTrom wu3ydeHus SBISAIOTCS MaTeMaTHUECKUE OOBEKTHI JIMHEHHON NpUPOABI:
CHCTEMbl JIMHEHHBIX YypaBHEHWH, JMHEWHBIE MHOT000pas3ws, BEKTOPHBIC MPOCTPAHCTBA,
JUHEHHBIE OTOOPAXKEHUS U T.1.

1.4. MecTo AMCHMILINHBI B 00pa30BaTeIbHOI MporpamMme
JlanHas aucHMITIMHA OTHOCHUTCA K oOsi3arenbHbM AucuuminHam Ol Ona u3yuaercs B
IIEPBOM CEMECTPE.
1.5. B3aumocBs3b ¢ APYrUMH JHCUUIIHHAMMA
Jucuumuimaa b1.0.13 Jlunelinas anreOpa cBsf3aHa CO CIEAYIOUIMMHU JUCHUILTIHAMUA
y4eOHOTO IJIaHa:

— B1.0.15 MaremaTtuueckuii aHaJIn3;
— B1.0.17 Teopus BeposTHOCTEH U MaTEMaTUYECKasl CTATUCTHKA,;
— b1.0.21 DxonomeTpuka.

2. Ilnanupyemble pe3yJbTaThbl 00y4eHHUs 0 AUCHHIIHHE

Komnerenuus MuuKaTop 10CTHKEHUs KOMIIeTeHIMH
Kon Coaepxanue Kon Coaepxanue
OIIK-2 |Crocoben ocymecTBiIsaTs| 33  |3HaATh METOJIOJIOTHIO WCIIOJIb30BAHUS
coop, 00paboTKy u MHCTPYMEHTOB JIMHEHHOH anreOpbl Mpu aHaIu3e
CTaTUCTHUYECKUI aHam3 HYKOHOMHUYECKHX MPOIIECCOB U MOJIETICH
JAHHBIX, HEOOXOAMMBIX Ul Y4 |YMeTh NPUMEHATHh Aammapar JUHEWHOH anreOpsl
pemeHus MOCTABJICHHBIX JUIS  WCCIIEAOBAHUSA HSKOHOMHYECKUX 3aJad |
HSKOHOMHYECKHUX 3a]a4 pa3paboTKH HOBBIX METO/IOB UX PEIICHUS
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3. O0béM QMCHUILVIMHBI M BUbI Y4eOHOH padoThl

3.1. Ounas ¢popma o0y4eHus

C
IToxa3aTenn er TP Bcero

O6mas Tpya0EMKOCTb, 3.€./4 3/108 3/108
OO0mmas KoHTaKTHast paboTa, u 56,15 56,15
OO6m1as caMocTosTeNIbHAs padoTa, 4 51,85 51,85
KonraktHas pa6u0Ta IPH MPOBEICHUU 56,00 56,00
yueOHBIX 3aHATUH, B T.4. (1)

JIEKIINHA 14 14,00

MPaKTUYECKHE-BCETO 42 42,00
CamocTrosaTenbHas pa60Tau1 npu 43,00 43,00
MIPOBEJICHUH YICOHBIX 3aHATHH, U
KonTakTHas paboTa mpu MNpOBEACHUU
MIPOMEKYTOUIHOM aTTecTalun 0,15 0,15
oOydaromuxcsi, B T.4. (4)

3a4er 0,15 0,15
CaMOCTOﬂTeJ'IBHElﬂ pabota pH 8.85 8.85
MPOMEXKYTOUHOM aTTeCTalluy, B T.4. (1)

MOATOTOBKA K 3a4ETy 8,85 8,85
dopma MPOMEKYTOYHON aTTeCTALUN 3a4er 3a4er

3.2. OuHo-3a04Hasi popma 00y4eHUs
C
Iloka3aTenn er ‘1P Bcero

OOmmas Tpya0€MKOCTb, 3.€./9 3/108 3/108
OO6m1as KoHTaKTHas padoTa, 4 18,15 18,15
OO6mmas camocTosiTebHas paboTa, 4 89,85 89,85
KonraktHas pa6V0Ta IpU TMPOBEICHUU 18,00 18,00
yueOHBIX 3aHATHIL, B T.4. (1)

JIEKLIUU 10 10,00

MIPAKTHYECKHUE-BCETO 8 8,00
CaMocTosiTenpHas pa60T% npu 81,00 81,00
MIPOBEJICHUH YICOHBIX 3aHATUH, U
KonTakTHass paboTta MpW MPOBEICHUN
MIPOMEKYTOUHOMN aTTeCTalluU 0,15 0,15
oOyyaromuxcsl, B T.4. (1)

3a4eTr 0,15 0,15
CaMOCTOSITeJ'II)HflS{ pabota npu 8,85 8,85
MIPOMEXKYTOUHOM aTTECTAINH, B T.4. (1)

MOJTOTOBKA K 3a4ETy 8,85 8,85
dopma NpOMEKyTOUHOM aTTeCTAIH 3a4yer 3ayer
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4. Conep:xanne IMCHUTIIAHBI
4.1. Conep:kaHue IMCIUILIMHBI B pa3pe3e pa3iejioB H MOApPa3/iesoB

Paspnen 1. MaTpuunas anredpa

[Moapaznen 1.1. Marpunbl. Oneparuu Haa MaTpuriamu. OCHOBHBIC CBOMCTBA OINEpalvid HaJ
MaTpunamu. Onpenenurens. Beraucnenue odpatnoit Matpuiisl. CBoWicTBa 0OpaTHON MAaTPHIIBL.
[onpaznen 1.2. Panr Matpuibl. Berancienne panra MaTpuisL.

Paznen 2. Pemienne cucreM JIMHEHHBIX aiaredpanyeckux ypaBHeHU|

[Monpaznen 2.1. Pemienue cucteM ypaBHEHUN MaTPUYHBIM METOJIOM.

Pewenne cucrem ypaaenuit meronoM Kpamepa. Pemenne cucrem ypaBaenui meroaoMm ['aycca.
[onpaznen 2.2. CTpykTypa MHOKECTBA PELICHUI CUCTEMbI TUHEHHBIX YpaBHEHUH.

Teopema Kponekepa-Kanemm.

Pa3znesn 3. OCHOBBI BeKTOPHOM aJIredpbl

Ionpasznen 3.1. [louarue BekTopa. JInHEiHBIE onepaly HaJl BEKTOpaMH, UX cBoicTBa. Teopema
0 KOJUIMHEapHbIX BeKTOpax. JleHCTBUS HaJ BEKTOpPAMH, 3aJaHHBIMA CBOMMHU KOOPJHMHATAMH.
Monynb BexkTopa. Hanpasisttoniyie KocuHychl BekTopa. KoopArHATHI TPON3BOJIBLHOTO BEKTOPA B
JEKapTOBOM cucTeMe KoopAauHat. CKaJlsipHOE TPOU3BENCHUE BEKTOPOB.

Ionpazmen 3.2. TlonsTHEe NMHEWHOTO TMPOCTpaHCTBAa. I[IpUMephl JWHEHHBIX MPOCTPAHCTB.
JIuneliHass 3aBUCHMMOCTb M HE3aBHUCHUMOCTb BEKTOpOB. PaHr cuctemsl BekTOpoB. basuc u
pa3MepHOCTb BEKTOPHOT0 pocTpaHncTBa. KoopauHaTel BeKTOpa B 6azuce.

Pa3znea 4. JIuHeiiHble MHOT000pa3usi B eBKJINJA0BBIX IPOCTPAHCTBAX

[Toxpaznen 4.1. YpaBHeHHE NPsIMON Ha TUIOCKOCTH. YpaBHEHHE MPSMOM, MPOXOMAAIICH udepes3
3a/IaHHYI0 TOYKY TEPIEeHIUKYISIPHO 3aJaHHOMY BeKTOopy. MccnemoBaHue oOIIero ypaBHEHUs
MPSIMON. YTOJI MEXAY NPSAMBIMH. Y CIOBHUSI MApaJIEIbHOCTH U NEPIEHIUKYISIPHOCTH PSIMBIX.
Ionpasnen 4.2. YpaBHeHHE TUIOCKOCTH, MTPOXOASIIEH uepe3 3aJaHHYI0 TOUKY HEepIeHANKYISIPHO
3alaHHOMY BekTopy. MccnenoBanue obiero ypaBHeHus miockocTd. KaHoHMYeckoe ypaBHEHHE
IpsIMOW B TPOCTPAHCTBE. YpaBHEHHUE MPAMOM, MPOXOIAILIEH uepe3 JBE pa3IN4yHbIE TOYKU
MPOCTPAHCTBA. YTOJI MEXAY IUIOCKOCTSAMHU. YTOJI MEXIy MNPSIMBIMH B IMPOCTPAHCTBE. YTOI
MEXY NPSMOH U MJIOCKOCTBIO.

Ionpasnen 4.3. KpuBbie BTOpOTo MOpPsIIKA: SIUTHTIC, TUTIEpOOIIa, mapadoa.

Pa3nen 5. MHoro4jieHol 1 KOMIIJIEKCHBIE YHCJIA

[Moapaznen 5.1. Mmuorounensl. KoMmrmiekcHbple 4yucina W JIEUCTBHS Haa HUMH. Moaynb u
apryMEeHT KOMIUIEKCHOTO Yuca.

[Toxpazaen 5.2. opmbl 3anTMcH KOMIUIEKCHBIX Yrcell. JIefiCTBUS Hall KOMIUIEKCHBIMH YHCIIaMU B
TpuroHomerpuyeckod opme. @opmyna MyaBpa. Kopenb N-oif cTenmeHHW U3 KOMIUIEKCHOTO
gyucna. [lokazarensHas popma koMriekcHoro uucia. ®opmyna Diinepa.

Pa3nes 6. JInneiinble onepaTopbl

[Toapaznen 6.1. IlonsTre nuHEitHOTO omeparopa. IlpuMepsl nuHEHHBIX onepaTopoB. JlercTBus
HaJ JUHEWHBIMHU omepaTopamu. OOmuil BUJ JHHEWHOTO oOmepaTopa, MaTpulla JTUHEHHOTO
omneparopa.

Ionpasnen 6.2. CoOcTBeHHBIE YKCIa U COOCTBEHHBIE BEKTOPHI MAaTPHUIIBL. XapaKTEPUCTUIECCKHINA
MHOTO4WIEH MaTpPHULIbI.

Pazge 7. JInHeliHbIe MOAEJIH B DKOHOMHYECKHX 3aJa49aX

[Toapazaen 7.1. Moaenb MEXITyHApPOIHOW TOPTOBIIH.

[onpaznen 7.2. Ctatuueckast MOZAEIb JIMHEHHON MHOTOOTpaciIeBOl SKOHOMUKH JIeoHTheBa.
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4.2. Pacnpene.ﬂelme KOHTAKTHOI M CAMOCTOSITEJIbHOM paﬁoTbI IpA MOATOTOBKE K

3aHATHSIM MO0 MoApa3aeaam

4.2.1. Ounas ¢popma o0yueHust

Pasnenbl, moapasnenbl TUCIUILTAHBI

KonTakTHas
pabota

JI I13

CP

Paznen 1. MaTpuunas ajareopa

2 4

Ilonpaznen 1.1. Marpunsl. Onepaumu HaJg  MaTpUIIAMH.
OcCHOBHBIE CBOMCTBa onepaiuid HaJ Matpuiiamu. OnpenenuTenb.
Brruncnenue o6patHoil Matpuiisl. CBoMCTBa 0OpaTHON MAaTPHUIIBL.

[onpasmen 1.2. Panr Matpuiiel. Beraucienne panra MaTpHUIBL.

Paznen 2. PemeHue cucremM JIMHEHHBIX ajredpamyecKux
YPaBHeHUi

Ionpasmen 2.1. Pemenwe cucreM YypaBHEHUIH MaTPUYHBIM
MeronoM. Pemenue cucrem ypaBHeHuil MmetoaoM Kpamepa.
Pemenne cucrem ypaBHenui meronoM ['aycca.

IMompaznen 2.2. CTpykTypa MHOXKECTBAa PEIICHUH CHUCTEMBI
nuHeWHbIX ypaBHeHuil. Teopema Kponekepa-Kanemm.

Paznen 3. OCHOBBI BeKTOPHOM aJIredpbl

IMonpaznen 3.1. Tlonstue Bektopa. JIMHEiHBIE oOmepamuMK Ha
BEKTOpaMH, UX CBOMCTBAa. Teopema O KOJUIMHEAPHBIX BEKTOpaX.
JleiicTBusl HaJ BEKTOpaMH, 3aJaHHBIMH CBOMMH KOOPAMHATAMHU.
Mopnynes  BekTOopa. Hampapisromue  KOCHHYCBI  BEKTOPA.
KoopaunaTsl mpou3BOIBRHOTO BEKTOpa B JIEKAPTOBOM CHCTEME
koopauHat. CKaJsipHOE MPOU3BEICHUE BEKTOPOB.

Ionpasnen 3.2. IlonstHe nuHEHHOTO TpocTpaHcTBa. [IpuMeps
JUHEWHBIX  NPOCTPAaHCTB. JIMHENHHass  3aBHCUMOCTH Hu
HE3aBUCUMOCTh BEKTOpOB. PaHr cucteMsl BekTOopoB. bazuc u
pa3MEpPHOCTb BEKTOPHOTO MpocTpaHcTBa. KoopanHatsl BekTopa B
Oasmuce.

Pasnen 4. JluHeiliHble MHOT000pa3usi B e BKJIAMJAOBbIX
NMPOCTPAHCTBAX

[Monpaznen 4.1. YpaBHeHHe NpsSIMON Ha IMIJIOCKOCTH. YpaBHEHUE
MIPSIMOA, MIPOXOIAIIEH Yepe3 3aJaHHYI0 TOUKY NMEePHIEHAUKYISIPHO
3aJlaHHOMY BekTopy. McciaenoBanue o01iero ypaBHEHUS TPSIMOA.
Yron Mexny OpsSMbIMH.  YCIOBUS — MapasieIbHOCTH U
NEPIECHIUKYIIPHOCTH NPIMBIX.

[Toppazngen 4.2. YpaBHEHHE IUIOCKOCTH, IPOXOJSIICH depes
3a/IaHHYI0 TOYKY TMEpPHIEHJIUKYISIPHO 3aJaHHOMY BEKTOpY.
HccnenoBanue oO0miero ypaBHEHUs! TUIOCKOCTH. KaHOHWYECKoe
YpaBHEHUE IIPSIMOM B IIPOCTPAHCTBE. YPAaBHEHHUE IIPSIMOI,
MPOXOJISIIIEH Yepe3 JABE Pa3iIMyHble TOYKU MPOCTPAHCTBA. YTOII
MEXIY MIOCKOCTAMH. YTOJI MEXIY HPSIMBIMH B MPOCTPAHCTBE.
Yron Mexay npsaMor U TNIOCKOCThIO. KpuBbie BTOPOTO Mopsiaka:
QIIIHIIC, TUIIEpOOIIa, apaboa.

Pa3aesa 5. MHOrowieHbl 4 KOMILIEKCHBIE YHCJIA

[Moapaznen 5.1. Muorowiensl. KommiekcHble yncia U JeHCTBUS
HaJ| HUMH.
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Pa3znen 6. JIuneiiHble onepaTopbl

8

Ionpaznen 6.1. Tlonatue nuueitHOro omeparopa. Ilpumepsr
JUHEWHBIX  omneparopoB.  [lelicTBMA  HAA  JIMHEHHBIMU
orneparopamu. OOIMI BHJ JHHEHHOrO oOlepaTropa, MaTpUla
JIMHEWHOT 0 oneparTopa.

IMonmpaznen 6.2. CoOCTBEHHBIC YHCIIa U COOCTBEHHBIE BEKTOPBI
MaTpulibl. XapaKTePUCTUYECKUI MHOTOWICH MATPULIBL.

Pazgeu 7. JInHeliHbIe MOJEJIH B DKOHOMHYECKHX 3aJa9ax

[Toapaznen 7.1. Mopaenb MEXTyHAPOAHOM TOPTOBIIH.

[Moxpaznen 7.2. CraTtnyeckas MOJENb JIMHEWMHON
MHOT00TpacyieBOi 5KOHOMUKH JIeOHThEBA.

L I
w wo| N

w wol M~

Bcero

14 42

4.2.2. OuHo-3a04Hasi popMma o0yueHus

Paznenbl, mompasnenbl TUCIUILTAHBI

KonTakTHas
pabota

J I13

CP

Pa3znen 1. MaTtpuunas anredpa

1 1

10

Iogpaznen 1.1. Marpuupsl. Onepauuu HaJg — MaTpULAMU.
OcHOBHBIE CBOMCTBaA onepaunuil HaJ MarpuuaMu. OnpeennTens.
Beruucnenue o6patHoit Matpuiel. CBoiicTBa 00paTHOM MaTpPUIIbI.

[onpasnen 1.2. Panr Matpuiisl. Beraucinenne panra MaTpUIsL.

Pasnen 2. Pemenue cucreM JIMHEHHBIX aJredpamyecKux
yPaBHEHUI

12

Ionpasmen 2.1. Pemenue cucreM YpaBHEHUIl MaTPUYHBIM
MmeTosioM. Pemenue cuctem ypaBHeHuid MmetoaoMm Kpamepa.
Pewmenne cucrem ypasHenui meronoM I'aycca.

Ionpaznen 2.2. CrpykTypa MHOXXECTBA pEIIEHUH CUCTEMBI
nuHenHbIX ypaBHeHUl. Teopema Kponekepa-Kanemnn.

Pa3nes 3. OcHOBBI BEKTOPHO# aJ1redpbl

12

IMonpaznen 3.1. Tlonstue Bektopa. JIMHEiHBIE omepamuu Ha
BEKTOpaMHU, UX CBOWCTBa. Teopema O KOJUIMHEAPHBIX BEKTOpax.
JleficTBUsS HaJl BEKTOpaMH, 3aJIaHHBIMU CBOMMHU KOOPJIMHATAMH.
Mopnyne  BekTOopa. Hampabisromue  KOCHHYCBI  BEKTOPA.
KoopauHaTel MpOM3BOJBHOIO BEKTOpa B JEKAPTOBOH CHCTEME
KoopauHat. CKaJsipHOE MPOU3BEICHUE BEKTOPOB.

Ionpasnen 3.2. Ilonstne nuHeHOTrO TMpocTpancTBa. [Ipumepsr
JMHEWHBIX  NIPOCTPAaHCTB. JIMHEHHass  3aBUCUMOCTH u
HE3aBUCUMOCTh BEKTOpOB. PaHr cucreMsl BekTOopoB. bazuc u
pa3MEepHOCTh BEKTOPHOIO MpocTpaHcTBa. KoopauHaThl BEKTOpa B
Oasmuce.

Pa3nes 4. JIuneiiHble MHOT000pa3usi B €eBKJINAOBBIX
NPOCTPAHCTBAX

12

Ionpasnen 4.1. YpaBHeHue NpsIMON Ha IJIOCKOCTHU. YPaBHEHUE
IIPSIMOM, MMPOXOIAIIEH Yepe3 3aJaHHYI0 TOUKY IEPIEHAUKYIISIPHO
3aJJaHHOMY BeKTopy. McciienoBanue o01ero ypaBHEHUS IPSIMOIA.
Yron Mexay OpAMbIMU.  YCIOBUS — NApaUIEIbHOCTH U
NEPIEHIUKYISIPHOCTHU IIPSIMBIX.
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IMompaznen 4.2. YpaBHeHHE TIUIOCKOCTH, MPOXOJAIIEH uepe3
3aIaHHYI0 TOYKY TMEPIEHIUKYISIPHO 3aJaHHOMY BEKTOpY.
HccnenoBanue obiero ypaBHeHus miaockoctu. KanoHudeckoe
yYpaBHEHUE IIPSIMOM B IIPOCTPAHCTBE. YPAaBHEHHUE NPSIMOIA, 1 ) 6
MPOXOJAIICH Yepe3 JBE pa3MUYHbIe TOUYKH MPOCTPAHCTBA. YTOI
MEXIY TUIOCKOCTSAMH. YTOJ MEXIY HPSIMBIMH B MPOCTPAHCTBE.
VYron mexay npsaMoi U mIocKocThio. KprBbie BTOporo nopsiaka:
asumric, runiepbora, mapaboa.
Pa3znen 5. MHorowieHbl 1 KOMILJIEKCHbIE YHCJIA 1 - 7
[Toapazaen 5.1. Muorowiensl. KomrmiekcHbIe 9ucia U JeHCTBUS 1 i 7
HaJl HUMU.
Pa3nes 6. JInHeiiHbIe onepaTopsbl 1 1 12
Ionpaznen 6.1. Tlomarme nuueitHOTO oOmEparopa. IIpumepsr
JIMHEWHBIX  ONEPaTOPOB. HeiictBus  Haa  JIMHEHHBIMU 1 i 6
onepatopamu. OOwMIl BUA JMHEHHOro oOmIeparopa, MaTpula
JMHEWHOro onepaTopa.
Hompaznen 6.2. CoOCTBEHHBIE YMCIIa M COOCTBEHHBIE BEKTOPBI| 1 5
MATPHUIIbl. XapPAKTEPUCTHUECKUI MHOTOUYJIEH MATPHIIBI.
Pasjen 7. Jluneiinble MoieJId B IKOHOMHYECKHUX 32/1a4ax 2 2 16
[Toapazaen 7.1. Mopaenb MEXTyHaApOAHOW TOPTOBIIH. 1 1 8
ITonpaznen 7.2. Cratnyeckast MOJ€ENb JINHEHHON 1 1 8
MHOI'00TPACJI€BOM SKOHOMHKH JIEOHTHEBA.
Bcero 10 8 81
4.3. Ilepeyenb TeM H y4eOHO-METOANYECKOro oOOecnevyeHUus AJIsi CAMOCTOSTEIbHOU
padoThbl 00yUaouuxcs
O0BéM, U
No Tema caMOCTOSATENBHOU popma
Y4eOHO-MeToInIecKoe oOecreueHrne oOyueHus
n/m paboThI
OYHasi | OYHO-
320YH.
IMoppasznen 1.1. Marpuubl. Onepanuu Hax marpunamMu. OCHOBHBIE 2 6
cBOiicTBa omepauuii Hajg marpuuamu. Omnpenenurenb. Bbruucienue
o0patHoi MaTpunbl. CBoiicTBa 00PAaTHONH MaTPHIIBI.
1. | OGmas ¢bopmyna st | Pxxesckuii C. B. Bricias 2 6
BBIYHCIICHHS OMpeNenuTeNel, | matemaTuka I: nuHeiHas anreOpa u
TeopeMa Jlamnmaca. aHAJIUTHYECKasi TeOMeTpusi: yueOHoe
nocoobue / C.B. PxeBckuil. —
MockBa: UHOPA-M, 2019. — 211
c. - Tekct: snekrponHsid. - URL:
http://znanium.com/catalog/product/1
065260
Briciras MaTeMaTHKa JInIE:
9KOHOMHCTOB: YUeOHUK TUISt
CTYJICHTOB BY30B, OOYYalOIIUXCS TIO
SKOHOMHMYECKUM CIEIHATBHOCTAM /
[H. 1. Kpemep [u ap.]; mox pen. H.
[I. Kpemepa - M.: IOnuth, 2010 -
480 c.
Honpasznen 1.2. Panr wmarpunbl. ba3ucHbli MHHOP MAaTpHUIBI. 2 4
Bolunciienue panra MaTpuubl.
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2. | ba3ucHbIit MMHOpP MaTpHIIbI Pxesckuii C. B. Bricias 2 4
Marematuka [: nuHeiHas anrebpa u
aHAJIUTHYECKasi TeoMeTpHs : yueOHoe
nocobue / C.B. PxeBckuil. —
Mocksa: UH®PA-M, 2019. — 211
c. - Texkct: anexktponnsii. - URL:
http://znanium.com/catalog/product/1

065260
Bricmias MaTeMaTHKa TUIS
3KOHOMUCTOB: y4eOHHK I

CTYACHTOB BY30B, OOYYalOLIUXCS IO
3KOHOMHWYECCKUM CIICIIUAIIBHOCTAM /
[H. 1. Kpemep [u ap.]; nox pen. H.
. Kpemepa - M.: FOuuth, 2010 -
480 c.

ITonpasnen 2.1. Pemenne cucreM ypaBHeHH MAaTPUYHBIM METOAOM. 3 6
Pemienue cucrem ypaBHenuii metronom Kpamepa. Pemenue cucrem
ypaBHeHuil MeToaoM ["aycca.

3. | Pemmenne cuctem ypaBHenuit | PxxeBckuii C. B. Bericiias 3 6
MeTtozioM XKopaana-I“aycca. Marematuka [: nuHEiHas anreOpa u
AHAIMTUYCCKAsI TEOMETPHS : yueOHOe
nocobue / C.B. PxeBckuil. —
Mocksa: UH®PA-M, 2019. — 211
c. - Tekct: snexkrponHsii. - URL:
http://znanium.com/catalog/product/1

065260
Bricas MaTeMaTHhKa TS
3KOHOMUCTOB: YUeOHUK I

CTY/ZICHTOB BY30B, OOYYalOLIMXCS TIO
9KOHOMHUYECKUM CHEIHAIBHOCTIM /
[H. 1. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: FOnuth, 2010 -
480 c.

boprakosckuit  A. C. Jluneitnas
anreOpa B TMpuMepax | 3agadax
[anekTpoHHBIH  pecypc]:  YueOHoe
nocobue / A. C. boprakoBckuii, A.
B. IlanteneeB - MockBa: 0OOO

"HayuHo-u3znatenbckuit LIEHTP
NHOPA-M", 2023 - 592 c. [OU]
[9BC 3HaHUYM | URL:

https://znanium.com/catalog/docume
nt?id=432198

Honpaszgea 2.2. CTpyKTypa MHOKECTBA pellleHUH CHCTEeMbl JHHENHbIX 2 6

ypaBHeHuii. Teopema Kponekepa-Kanesu.

4. | Pemenue onHopoaubix | PxxeBckuii C. B. Briciias 2 6
CUCTEM YpaBHEHUH. maTeMatuka l: nuHeliHas anreOpa u

aHAJUTUYECKass TeOMETpUsl: yueOHOe
mocooue / C.B. PxkeBckuil. —
Mocksa: UHOPA-M, 2019. — 211
c. - Tekct: anektpoHHbt. - URL:
http://znanium.com/catalog/product/1
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065260
Bricias MaTeMaTHhKa TSI
3KOHOMUCTOB: YUeOHUK IS

CTYZICHTOB BY30B, OOYYalOIIUXCS TO
SKOHOMHMYECKUM CIEIHATBHOCTAM /
[H. 1. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: IOnuth, 2010 -
480 c. boprakosckuit A. C.
Jluneiinas anreOpa B HpuMepax H
3a7a4ax  [dJEKTPOHHBIA  pecypc]:
VYuebHoe mocodume / A, C.
boprakosckuit  A. C. Jluneiinas
anrebpa B TMpUMepax M 3aaadyax
[PnexTpoHHBIA pecypc]: YueOHoe
nocobue / A. C. boprakosckuii, A.
B. IlanteneeB - MockBa: 0OOO

"HayuHo-u3narenbckuit LIEHTP
NHDOPA-M", 2023 - 592 c. [DU]
[OBC 3HaHUYM | URL:

https://znanium.com/catalog/docume
nt?id=432198

Hoapa3znen 3.1. IlonsaTme BexkTOpa. JlMHeiiHbIe omepanmuM Hajg
BEeKTOpaMH, HX cBoiicTBa. TeopemMa 0 KO/UIMHEApPHBIX BEKTOpPax.
JelicTBUSL HAJA BeKTOpPaMH, 33JaHHBIMM CBOMMH KOOPAWHATAMM.
Monyab BekTopa. Hampapisioimume kocuHycbl BekTopa. KoopamHarbl
NMPOM3BOJBLHOI0 BEKTOPa B JIeKaAPTOBOl cUCTeMe KOOPAUHAT.
CkassipHoe npou3Be/ieHHe BEKTOPOB.

Pxesckuii C. B. Beicmas
Matrematuka |: nuHeiHas anrebpa u
AHAIMTUYECKasi TEOMETPHS : yueOHOe
nocoobue / C.B. PxeBckmil. —
MockBa: UHOPA-M, 2019. — 211
c. - Tekct: snexkrponHsii. - URL:
http://znanium.com/catalog/product/1
065260 boprakoBckuit  A. C.
Jluneiinas anreOpa B mHpuMmepax H
BekropHoe MPOMU3BEJCHHE | 3a7]a4axX  [AJEKTPOHHBIA  pecypc]:
5. | BEKTOpPOB. CwmemanHoe | Yuebnoe mocobme / A, C.
MPOU3BEICHHE BEKTOPOB. boprakoBckuit  A. C. Jlunelnas
anrebpa B TMpUMepax H 3ajJadax
[PnexTpoHHBI pecypc]: YueOHoe
nocobue / A. C. BoprakoBckuii, A.
B. [IlanteneeB - MockBa: OOO
"HayuHo-u3narenbckuit HEHTP
NHOPA-M", 2023 - 592 c. [OU]
[OBC 3HaHUYM | URL:
https://znanium.com/catalog/docume
nt?1d=432198

Hoapa3znen 3.2. Ilonsitue JuHeilHOro mnpocTpancTBa. IIpumepsl
JIMHEHHBIX NMPOCTPAHCTB. JIuHelHAsi 3aBUCMMOCTh M HE3aBHCHUMOCTb
BeKTOPOB. PaHr cucrembl BekTOopoB. ba3nc u pa3MepHOCTh BEKTOPHOIO
npocrpancrBa. KoopauHarel BekTopa B 6asuce.
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N Pxesckuii C. B. Briciias
[Ipocreiimue CIEICTBUSA .
. Marematuka [: nuHeiHas anrebpa u
aKCHOM JTUHEIHOTO
aHAIMTUYECKasi TeOMETPHS : yueOHOe
MIPOCTPAHCTBA. .
6. | IlogmpocTpaHCTBO JIMHEWHOTO nocobue / C.B. ~Pxesckmit. — 4 6
' . Mocksa: UH®PA-M, 2019. — 211
npocrpancTea.  IIpocreiimue N )
. . c. - Texkct: anexktponnsii. - URL:
CBOICTBa JTUHEHO . .
http://znanium.com/catalog/product/1
3aBUCHUMBIX BEKTOPOB. 065260
Honpasgen 4.1. YpaBHeHHe MNpsIMOl HAa IUJIOCKOCTH. YpaBHeHHe
NpsAMOi, NpoxoAsiieil 4Yepe3 3aJaHHYI0 TOYKY MepPHEeHIMKYJISAPHO 4 6
3agaHHoMY BeKkTopy. MccienoBanue o01mero ypaBHeHusi NpsiMoii.
Pxesckuii C. B. Bericmias
MatemaThka I: nuHeliHas anreOpa u
aHAJIUTHUYECKasi TeOMETpHs : yueOHOe
VpaBHeHIe DSMOi nocoone / C.B. PxeBckmit. —
D i wones sano o | Mockna: THOPA-M, 2019. — 211
quK anltuannenliHo iHHOﬁO c. - Tekct: anextponnsii. - URL:
BeKTZ I; aBHeHI/IeIl[I aMoﬁy http://znanium.com/catalog/product/1
! I oxop}; eII;I ye e3p Bé 065260 4 6
POXOIALL P A Beicmias MaTeMaTHKa IS
JTaHHBIC TOYKHU.
SKOHOMHUCTOB: YUeOHUK TUTSt
[TapameTpuyeckue ypaBHEHUS
. CTYJEHTOB BY30B, OOydYaromIUXCs TO
MIPSIMOA.
SKOHOMUYECKHM CIEIHAIBHOCTAM /
[H. 1. Kpemep [u ap.]; nox pen. H.
II. Kpemepa - M.: FOnurn, 2010 -
480 c.
Ioapa3nea 4.2. YpaBHeHHe IJIOCKOCTH, MPOXOAsileH Yepe3 3aJaHHYIO
TOYKY NePHeHJANKYJAPHO 3a7aHHoMY BekTopy. UccienoBanue obdurero
ypaBHeHHsI IUIOCKOocTH. KaHoHMyeckoe ypaBHeHMe mNpsAMOl B 4 6
NMPOCTPaHCTBe. YPaBHeHHe NPAMOIi, NPOXoAsileil Yepe3 ABe pa3jniHble
TOYKHU MPOCTPAHCTBA.
Pxesckuii C. B. Bricias
matemaThka [: nuHeiiHas anreOpa u
aHAJUTUYECKas TeOMETPHs | ydeOHOe
nocooue / C.B. PxeBckmit. —
Mocksa: UHOPA-M, 2019. — 211
c. - Tekct: snekrponHbid. - URL:
aDaMETOIeCKHE VDABHEHILS http://znanium.com/catalog/product/1
g. | ~apaveip P 065260 4 6
TIPSIMOA.
Beiciias MaTE€MaTHKa TS
SKOHOMUCTOB: YUeOHUK TUIS
CTYJICHTOB BY30B, OOYYarOIIMXCS TIO
SKOHOMHMYECKUM CIIEIUATBHOCTAM /
[H. 1. Kpemep [u ap.]; mox pen. H.
1. Kpemepa - M.: FOuuth, 2010 -
480 c.
IHoapa3nen 5.1. MHOrowieHbl H KOMILIEKCHbIE YHCJIA 4 7
Pxesckuii C. B. Bericmias
MatemaTka I: nuHeliHas anreOpa u
Paznoxxenune MHOrowieHa Ha
10. aHaJUTUYECKast TEOMETPHs : ydeOHOe 4 7
MHO)HUTenu. Teopema besy. .
nocooue / C.B. PxeBckmit. —
Mocksa: UTHOPA-M, 2019. — 211
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c. - Tekct: anektpoHHbi. - URL:
http://znanium.com/catalog/product/1
065260

Briciras MaTeMaTHKa JUTS
9KOHOMHCTOB: y4eOHUK TUTST
CTYJEHTOB BY30B, 00ydaroluXcs IO
9KOHOMHYECKUM CHEIHAIBHOCTIM /
[H. 1. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: FOnuth, 2010 -
480 c.

Ionpa3zaen 6.1. [lonsitue JuHeiiHOro oneparopa. IlpumMepsbl JHUHEHHBIX
onepatopoB. [leiicTBusi Haa JUHEeHHBIMH omneparopamMu. OO0mmMi BuUJ
JIMHEHHOI0 ONepaTopa, MATPULIA JTHHEHHOI 0 onepaTopa.

12.

[IpeoOpa3oBanne  MaTpHIIbI
JUHEHHOro omeparopa MHpu
nepexozie K HoBoMy 6asucy

Pxesckuii C. B. Bricmias
MatemaTuka l: nuHeiiHas anrebpa u
aHAIUTHUYECKasi TeOMETpHs : yueOHoe
nocoone / C.B. PxeBckmii. —
MockBa: UHOPA-M, 2019. — 211
c. - Tekct: anexktponnsii. - URL:
http://znanium.com/catalog/product/1
065260

Bericmas MaTeMaTHKa TUTST
3KOHOMMCTOB: y4eOHHK TUIst
CTYJEHTOB BY30B, O0ydYaromuXcs MO
SKOHOMUYECKHM CIEeIHAIBHOCTAM /
[H. 1. Kpemep [u ap.]; nox pen. H.
III. Kpemepa - M.: FOuurn, 2010 -
480 c.

IMoapa3znen 6.2. CobGcTBeHHBIE
MaTpullbl. XapaKTepUCTHYECKH i MHOTOYWIEH MATPHIIBI.

YyucJa MW COOCTBEHHBIE BEKTOPbLI

13.

WNuBapuaHTHOCTH
XapaKTepUCTUYECKOTO
MHOTOWJIEHAa  OTHOCHTEIFHO
BbIOOpa Oa3uca

Pxesckuii C. B. Bricmias
MatemaTuka I: nuHeliHas anreOpa u
aHAIUTUYECKasi TeoMeTpus: yueOHoe
nocoone / C.B. PxeBckmit. —
Mocksa: UH®PA-M, 2019. — 211
c. - Texkct: anextponnsii. - URL:
http://znanium.com/catalog/product/1
065260

Bricmias MaTeMaTHKa IS
YKOHOMUCTOB: YUCeOHUK TUTSt
CTYJEHTOB BY30B, OOYYarOIIUXCs TIO
SKOHOMHYECKHUM CIICIIHATLHOCTSAM /
[H. III. Kpemep [u np.]; nox pen. H.
. Kpemepa - M.: FOuuth, 2010 -
480 c.

Ioapaznen 7.1. Moaeab Me:KTYHAPOAHOWH TOPTOBJIH.

14.

Hcnonp3zoBanue anreOpsl
MAaTpHII. Ucnons3oBanue
CHUCTEM JIMHEHHBIX
anreOpanvyecKux ypaBHEHUH.
Mogens JIeonTneBa
MHOTOOTPACJICBON KOHOMUKHU

Pxesckuii C. B. Beicias
Marematuka [: nuHeiHas anrebpa u
AHAIMUTUYCCKAsT TEOMETpUs: yuyeOHOe
nocoone / C.B. PxeBckuit. —
MocksBa: UHOPA-M, 2019. — 211
c. - Tekct: snexkrponHsid. - URL:
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(GamaHCOBBII aHATTU3).

http://znanium.com/catalog/product/1
065260

Bericmas MaTeMaTHhKa IS
3KOHOMMCTOB: y4eOHHK JUIst
CTYJEHTOB BY30B, 00ydJaromuxcs Mo
9KOHOMHYECKUM CHEIHATBHOCTIM /
[H. III. Kpemep [u np.]; nox pen. H.
. Kpemepa - M.: FOuuth, 2010 -
480 c.

Moapa3znen 7.2. Cratuyeckass Mo,
KOHOMHUKH JleoHTHLEBA.

AeJib JIMHEHHON MHOro0Tpac/ieBoi

OKOHOMHUKO-MAaTeMaTHUYECKas

MOJIEIIb MEKOTPACIEBOTO
OajaHca. [Tpumenenue
0aJlaHCOBOrO MeToaa B
aHaJu3e DKOHOMHMYECKUX
ToKa3aTeJieH. JInaernas
MOJENb TOPTOBIIH.

CrpykTypHas Marpuna
TOPrOBIIN.

15.

Pxesckuii C. B. Beicias
MatemaThka I: nuHeliHas anreOpa u
aHAIUTHUYECKas TeoMeTpus: ydyeOHoe
nocooue / C.B. PxeBckuil.
Mocksa: UTHOPA-M, 2019. — 211
c. - Tekct: anextponnsii. - URL:
http://znanium.com/catalog/product/1
065260

Beicmias MaTeMaTHKa IS
SKOHOMHUCTOB: YUeOHUK JUTSt
CTYJEHTOB BY30B, OOydYaromIUXCs TO
OKOHOMHUYECCKUM CIICIIUAJIIBHOCTAM /
[H. 1. Kpemep [u ap.]; nox pen. H.
II. Kpemepa - M.: FOnurn, 2010 -
480 c.

boprakosckuit  A. C. Jluneiinas
anrebpa B TMpUMepax M 3aaadax
[PnexTpoHHBId pecypc]: YueOHoe
nocobue / A. C. boprakosckuii, A.
B. IlanteneeB - MockBa: OOO
"HayuHo-u3narenbckuit LIEHTP
NHOPA-M", 2023 - 592 c. [OU]
[OBC 3HaHUYM | URL:
https://znanium.com/catalog/docume
nt?1d=432198

Bcero

43 81

5. ®oHa OLIEHOYHBIX CPEACTB VISl POBEACHHUS MPOMEKYTOYHOM ATTeCTALNH

5.1. dransl GopMuUpPoOBaAHKMS KOMIIETEHIM A
HNunukarop
[loapaszaen IUCUUIITUHBL KoMmnerenuus | aoCTHXKEHHS
KOMIICTCHITIHT
IMogpaznen 1.1. Matpunel. Onepauuu HaJg MaTpULAMH. 33
OcHoBHBIE  CBOMCTBA ONEpalMid  HAJL  MaTpULAMMU.
. OIlK-2
Onpenenurens.  Boluncnenue  oOpaTHOW — MaTpHULBL. V4
CBoiicTBa 00paTHOW MATPHIIBI.
ITogpazmen 1.2. Panr wmatpuusl. Beluncienue panra OITK-2 33
MaTpHUILIbI. V4
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Ilonpaznen 2.1. Pemenue cucreM ypaBHEHUH MaTpUYHBIM OIIK-2 33
METOJIOM. PellleHHe CHCTEM  ypaBHEHUHM  METOAOM Va4
Kpamepa. Pemenue cucrem ypaBHeHuit MetonoM ['aycca.
Ilompaznen 2.2. CrpykTypa MHOMECTBAa pELUEHUI OIIK-2 33
CHUCTEMBbI JIMHEHHbIX ypaBHeHHMU. Teopema Kponekepa- va
Kanemnnu.
Ilonpaznen 3.1. Ilonstue BekTopa. JIMHelHbIE onepauuu OIIK-2 33
HaJl BEKTOpaMH, UX CBOMCTBa. TeopeMa O KOJUIMHEAPHbBIX
BeKTOpax. J(eicTBHs HaJ BEKTOpAMU, 3aJaHHBIMU CBOMMH
KoopauHatamMu.  Moayne  BekTopa.  Hampasistoimiue V4
KOCUHYCHI BekTopa. KoopauHaTsl MPON3BOJIBHOIO BEKTOPA
B  JIeKapTOBOM  cucreme  koopauHaT.  CkansipHOe
IIPOU3BEICHUE BEKTOPOB.
[onpaznen 3.2. Ilonsthe aMHEHHOro HPOCTPAHCTBA. OIIK-2 33
IIpumepsl JIMTHEWHBIX MPOCTPAHCTB. Jluneitnas
3aBUCHUMOCTb U HE3aBUCHMOCTb BEKTOpPOB. PaHr cucremsl va
BEKTOpPOB.  bazuc ¥ pa3MEpHOCTb  BEKTOPHOIO
npoctpancTa. KoopauHatel BekTopa B 6asuce.
[Mogpaznen 4.1. VYpaBHeHue mpsSMONl Ha IUIOCKOCTH. OIlK-2 33
YpaBHeHHE NPSIMOM, IPOXOAALIEH YEPE3 3aJaHHYI0 TOUKY
MEpHEeHIUKYJIApHO 3a/JlaHHOMY BekTopy. MccnenoBanue
o0IIero ypaBHEHUS HOPAMOM. YTrol MexXIy HpSIMbBIMH. V4
VYcnoBus  mapamienbHOCTH W MEPHEHIUKYISIPHOCTU
IPSIMBIX.
[Moppaznen 4.2. YpaBHeHHE IUIOCKOCTH, MPOXOJSIIEH OIIK-2 33
yepe3 3aJaHHYK TOYKY MEpPHEeHIUKYISIPHO 3aJaHHOMY
BeKkTOpy. MccnenoBanue oOIIero ypaBHEHHUS IUIOCKOCTH.
Kanonunueckoe ypaBHEHHE NpPSMONM B IPOCTPAHCTBE.
YpaBHEeHHE NPSMOM, IPOXOMSIIEH 4Yepe3 IBE pas3InYHbIC V4
TOYKM TIPOCTPAHCTBA. YTOJ MEXAY IUIOCKOCTSIMH. YTOI
MEKy IPSIMBIMU B IIPOCTPAHCTBE. YTOJI MEXAY NPSIMOU U
IJIOCKOCThIO.  KpuBblE BTOpPOro mopsiika: 3JUIMIIC,
runepOoia, mapaboa.
[Moppaznen 5.1. Mmuorowiensl. KoMmIuiekcHble 4ucia U OIlK-2 33
JEeUCTBUS HaJ HUMHU. MOJylb U apryMEeHT KOMIUIEKCHOTO va
qucla.
[onpaznen 6.1. IloHdatue nAuMHEHHOro omepaTopa. OIIK-2 33
IIpumepsl  nMHEHHBIX  omeparopoB. JleWcTBus  Han
JAUHEHHbIMU  omepaTopamu. OOl BUA  JIMHEHHOTO V4
olepaTopa, MaTpHlia JUHEHHOIO onepaTopa.
Iompaznen 6.2. CoOCTBeHHBIE 4YHCIa M COOCTBEHHBIC OIIK-2 33
BEKTOPbl MATpPHIIbl. XapaKTEPUCTUUECKUA MHOTOWICH 7
MaTpHIIbI.
Ionpaznen 7.1. Mogenb MexayHapOIHON TOPTOBIIH. OIIK-2 V4
ITogpaznen 7.2. Cratudeckas MOJEIb  JUHEUHOU OIlIK-2 V4
MHOI'00TPACJIEBOM SKOHOMHUKH JIEOHTHEBA.
5.2. lllkajapl 1 KPUTEPUH OLIEHUBAHUSA JOCTHKEHUSI KOMIIeTEH M i
Bunw oneHok OreHKH
AxkageMuueckas oIleHKa I10 2-X
He 3aureno 3auTeHo

OannbHOMU 1IKane (3auer)
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5.2.2. Kputepuu oOlleHUBAHUS TOCTHKEHUS KOMIIEeTeHIUI

KpnTepml OLICHKH HA 3a49€TE

O1eHKa 3K3aMeHaTopa, Kputepuun
YPOBEHb
3auTeHo OOyyaromuiics Mokas3ajl 3HaHWE OCHOBHBIX IOJIOKEHUN y4yeOHOU
JUCUUIUIMHBI, YMEHHME IOJIYYHTh C IIOMOLIbIO IIPENOAaBaTess
IIPaBUJIbHOE PEUICHUE KOHKPETHOM NMPAKTUYECKOW 3aayu U3 4ucia
IOPEeJYyCMOTPEHHBIX  paboyeil  mporpaMMoi, 3HAKOMCTBO ¢
PEKOMEHIOBAHHON CIIPAaBOYHOU
He 3aureno [Tpu orBeTe 00yyaroLIErocs: BhIABUINCH CYIIECTBEHHbIE MTPOOETBI B

3HAHUSAX OCHOBHBIX MOJIOXKEHUH yueOHOH AMCUUIUIMHBI, HEYMEHHE
C TOMOUIbIO MpenojaBaTelisi IOJY4YUTh MPaBHWIBHOE pELIECHUE
KOHKPETHOM IPAKTUYECKON 3alayd U3 YHUCla NPEAYCMOTPEHHBIX
paboueil mporpaMmMoil yueOHON AUCIMILIIUHBI

KpuTepml OICHKH TE€CTOB

O1nieHka, ypoBEHb
TOCTHIKEHUSI
KOMIIETEHIINI

Onucanue Kpurepues

OTINYHO, BEICOKHI

CoJnep:xaHue NpaBUIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopouo, NpOABUHYTHIN

COI[ep)I(aHI/IC ITPpaBUJIBHBIX OTBETOB B TCCTC HC MCHCC 75%

Y 10BIIETBOPUTEIIBHO,
MTOPOTOBBIN

ConeprxaHue NpaBUIbHBIX OTBETOB B TecTe HE MeHee 50%

HeynoBneTBopuTenbHO,
KOMIIETEHIIMS He OCBOCHA

COI[ep)I(aHI/IC IPpaBUJIBHBIX OTBETOB B TCCTC MCHEC 50%

KpuTepun oieHKH YCTHOr0 onpoca

OueHka, ypoBeHb
TOCTHKEHUSI
KOMIIETEHIIUH

Onucanue KpuTEpHUEB

3auTeHo, BLICOKUIA

CTyneHT AEMOHCTPUPYET YBEPEHHOE 3HAHUWE MarTepuala, YEeTKO
BBIp@XKaeT CBOIO TOYY 3pEHHUS IO paccMaTpUBAEMOMY BOIPOCY,
MIPUBO/ISl COOTBETCTBYIOIIKE TPUMEPHI

3a4TeHO, MPOIBUHYTHIN

CTylIeHT JAEeMOHCTpPUpPYET YBEpPEHHOE 3HAaHHME Marepuala,
JIONYCKAET OTJIEIbHbIE MOTPEIIHOCTU B OTBETE

HO

3auTeHO, IOPOTOBBIN

CTyIeHT JeMOHCTPUPYET CYIIECTBEHHbIE MpPOOeNbl B 3HAHUSIX
MaTepuana, JOIMyCKaeT OMMOKH B OTBETaX

He 3aureno,
KOMIICTCHIIMA HE
OCBOCHA

CTyneHT 1eMOHCTpUpPYET He3HaHHE MaTepuaia, JOMYCKaeT rpyobie
OIIMOKH B OTBETAX

Kpurepun oneHkn pemieHus 3agaq

OneHka, ypoBeHb
IOCTHKEHHUS
KOMIIETeHIIU I

Ornucanue KpuTepueB
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3a4TeHo0, BEICOKHUHI

CTYIIGHT YBCPCHHO 3HACT MCTOAWKY W aJITOPUTM PCIICHHUA 3aa4H,
HC OOITyCKacT OIINOOK IIpH €€ BBIITOJIHCHUH.

3a4TeHO, MPOIBUHYTHIMN

CTyzeHT B 1IeJIOM 3HAeT METOAMKY U aJITOPUTM peLIeHUs 3a7a4u, He
JOITYCKaeT TPyOBIX OMTHOOK MPH €€ BHITOTHEHUH.

3a4TeHO, IOPOTOBBIN

HX IIPH TOMOIIH MTPCTIOAABATCIIA.

CTyzneHT B LI€JIOM 3HAaeT METOAMKY M aJITOPUTM pELIeHMs 3a/1adH,
JIOMyCKaeT OIMOOK MpPU €€ BBIOJHEHUH, HO CIIOCOOEH MCIPAaBUTh

He 3auteno,
KOMIICTCHIIMA HE

CTyneHT He 3HAaeT METOOUKY W QITOpUTM peIIeHHs 3a]aud,
JIOMTyCKaeT TpyOble OIMOKH TNPH €€ BHINOJHEHWH, HE CIOCOOeH
OCBOCHA WCTIPABUTh UX MPH IMTOMOIIH ITPENOJaBaTENs.

5.3. MaTtepuaJibl AJ151 OHEHKH J0CTUKEHUSI KOMIIeTeH i

5.3.1.1. Bonpocsl K 3K3aMeHy

«He npenycMOoTpeHbI»

5.3.1.2. 3agaum K 3K3aMeHy

«He npenycmoTpeHb»

5.3.1.3. Bonipocsl K 3a4eTy ¢ OLeHKOi

«He mpenycMOTpeHbI»

5.3.1.4. Bonipocsl k 3a4eTy

Komme-
Ne Conepxanue - UK
1 Martpunel. Onepauuu Hajg MaTpuiaMu. OCHOBHBIE CBOWMCTBA OIIK-2 Va4
orepanuii HaJl MaTpULIAMHU.
Omnpenenurenyd KBagpaTHBIX Matpuil: ompenenenue u | OIIK-2
2. OCHOBHBIE  CBOMCTBa. MUHOpBI M  ajredpauveckue V4
JTOTIOJTHEHHUS.
3 OO6mas ¢Gopmyrna Ay BeIYUCIEHUS omnpenenureneii, teopema |  OIIK-2 33
' Jlarutaca. OOpaTHast MaTpHIIa. V4
4 Beruncnenne oOpatHoit Matpuiel.  CpoiictBa oOpatHo# | OIIK-2 V4
MaTPHUIIBI.
5 Panr matpunpl. basuchenii muHop Matpuipsl. Beruucnenme | OIIK-2 33
' paHra MaTpUIIbL.
6. Pemenue cucreM ypaBHeHunit MetooM Kpamepa. OIIK-2 Y4
7. Pemenue cucreM ypaBHeHHI MeTooM [aycca. OIIK-2 Y4
8 Pemenne cucremsl TMHENHBIX YPABHEHUN B MATPUYHON OIIK-2 V4
' dhopme.
9. Pewenue cucreM ypaBHeHui meronoM I'aycca. OIIK-2 Y4
10. | Teopema Kponekepa-Kanemiu. OIIK-2 33
11. | Ilonstue BexTOpa. JlMHelnsle onepanuu Haj BekTtopamu, ux | OIIK-2 33
cBoiicTBa. TeopeMa 0 KOJUTMHEAPHBIX BEKTOpaX.
12. | IIpoekiusa BekTopa Ha och. OCHOBHBIC CBONCTBA IMPOCKIIUU. OIIK-2 33
Yron mexnay BEKTOpaMH. YTOJ BEKTOpa ¢ ocblo. [loHsTHE
0a3rca BEKTOPHOTO MPOCTPAHCTBRA.
13. | JleticTBus HaJl BEKTOpaMHU, 3aJaHHBIMU CBOUMH OIIK-2 33




Crpannna 17 u3 36

KoopauHaTaMu. Mojynb BekTopa. Hampasisioniye KOCUHYCHI V4
BeKkTOpa. KOOpIMHATEI IPOU3BOJIBHOTO BEKTOPA B JEKAPTOBOM
cucTeMe KOOpIUHAT.

14. | CkanspHoe pOU3BEJCHNUE IBYX BEKTOPOB. OIIK-2 33

15. | YpaBHeHHe mnpsMOi Ha IIOCKOCTH. YpaBHeHue mnpsmon, | OIIK-2 33
OpOXOJALIeH Yepe3 3aJaHHYyI0 TOUYKY MEpIEeHINKYISIPHO
3aJaHHOMY BekTopy. MccienoBanue oOIIEero ypaBHEHHS v4
IPSIMOA.

16. | YpaBHeHHWe TpsMOiA, Tpoxomsmiel depe3 3amaHHyo Touky | OIIK-2 33
napajiesIbHO JAHHOMY BEKTODY.

YpaBHeHHE NPAMON, MPOXOIALIEN Yepe3 JBE TaHHBIE TOYKHU. v4
[TapameTpuyeckue ypaBHEHUS NPSIMO.

17. | Yron wmexny mnpsMmbIMH. YcioBus mnapamiensHoctd u | OIIK-2 33
MEPIICHAUKYIIIPHOCTH TIPSIMBIX. v4

18. | YpaBHeHHUE TUIOCKOCTH, MPOXOJAIICH uepe3 3aganHyto Touky | OIIK-2 33
NEepIEeHINKYJISAPHO  3aJlaHHOMYy BekTopy. MccinenoBanue Va4
00111er0 ypaBHEHUS TJIOCKOCTH.

19. | Kanonnyeckoe ypaBHeHWe TmpsiMoi B mpoctpanctBe. | OIIK-2 33
VYpaBHeHHE MpPsIMOM, NPOXOIAIEH uepe3 JBE pa3iIHyHbIe va
TOYKM IIpocTpaHCcTBa. [lapameTpudeckue ypaBHEHHS IPSIMOA.

20. | Yrom wMexamy IUIOCKOCTAMH. Yronm Mexny mnpsmeiMa B | OIIK-2 33
IPOCTPAHCTBE. YT0J] MEXy NIPSIMOi U IIIOCKOCTBIO.

21. | Dnnunc. BeiBo KaHOHHYECKOTO YpaBHEHUs JUIUIICA. OIIK-2 Y4

22. | UccnenoBanue ¢Gopmbl 3uunca Mo ero kaHoHuueckomy | OIIK-2 v4
YPaBHEHHIO.

23. | 'unepOoua. BeIBOJ1 KAHOHHYECKOTO YpaBHEHUsI TUIIEPOOIIBI. OIIK-2 Y4

24, MHuorounensl. Pa3nokeHrne MHOroudwieHa Ha MHOXKHTEIIU. OIIK-2 v4
Teopema besy.

25. KommnekcHple uwucia W AeUCTBUS Haa HUMH. Moayib U OIIK-2 33
apryMeHT KOMIUIEKCHOT'O YHCJIa.

26. @®opmMbl  3anmUcH  KOMIUIEKCHBIX uuncen. JleiictBus wnang | OIIK-2 33
KOMIUIEKCHBIMHU YMCIIaMU B TPHTOHOMETPHUECKOH (hopMme.

27. | ®opmymna Myaspa. Kopenp Nn-oii crenenu m3 xomrwiekcHoro | OIIK-2 33
qucia.

28. | IlokazarenpHass ¢opma kKomIiuiekcHoro uucma. @opmyna | OIIK-2 33
Diinepa.

29. | [lomatme nmuelHOro mpocTpancTBa. [Ipumepst munelHbIX |  OIIK-2 33
IPOCTPAHCTB.

30. | JIuneliHas 3aBUCUMOCTb U HE3aBUCHUMOCTb BEKTOPOB. OIIK-2 33

31. | Panr cucremsl BekTtopoB. basuc u pasmeprocts BekTopHoro | OIIK-2 33
npoctpadcTBa. KoopauHatel BekTopa B 6a3uce.

32. | llonatue mumHelHOTO oOmeparopa. IIpumepsr muHelHbIX | OIIK-2 V4
OnepaTopoB. [[elcTBHsI Ha/l IMHEWHBIMU OIIEPAaTOPAMM.

33. | O0mwuit BUA JWHEHHOTO omneparopa, MmaTpuia juHeiHoro | OIIK-2 v4
oreparopa.

34. | CobcTBeHHBIE uucia M cOOCTBEHHble BeKTOphl MaTpuibl. | OIIK-2 33
XapakTepuCTHUYECKUI MHOTOUYJIEH MATPHUIIBIL.

35. Mojenb MEeXTyHapOHON TOPTOBIIH. OIIK-2 V4

36. | Cratnueckas MOJIENb JIMHEWMHON MHOTOOTpPACIICBOU OIIK-2 V4

SKOHOMUKM JIeOHTRHEBA.
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5.3.1.5. IlepeyeHb TeM KYPCOBBIX POEKTOB (padoT)
«He mpexycMoTpeHbD)

5.3.1.6. Bonipochl k 3a1uMTe KYpcoBOro npoexra (padornl)
«He npexycMoTpeHbI»
5.3.2. OueHoYHbIe MATEPUAJIBI TEKYIIET0 KOHTPOJISA
5.3.2.1. Bonpocsbl TeCTOB

Kommne-

No Coneprxanue - UK
1. 1 0 3 OIlK-2 V4
Omnpenenurens [0 1 0] paseH...
0 31
- 1,
- 0,
- 4,
- 31
2. | [TogaMHOXXECTBO JaHHOTO JIMHEWHOTO TMpPOCTpaHcTBa, 3amkHyToe | OITK-2 33
OTHOCUTENIbHO JIMHEWHBIX ONepalui, BBEJIEHHBIX B JIaHHOM
JIMHEWHOM IIPOCTPAHCTBE, SBIIACTCS:
- HEJIMHEWHBIM MOAPOCTPAHCTBOM;
- CHCTEMOH;
- JIMHEWHBIM NOANPOCTPAHCTBOM.
3. | Bce xopHU XapaKTepUCTHYECKOTO YPaBHEHHS CaMOCOTIPSHKEHHOTO OIIK-2 33
orepaTtopa
- ICHCTBUTENbHEIC;
- MHUMBIE;
- TIOJIO)KUTEIIbHBIE;
- OTpULIATEIIbHBIE.
4. | Matpuna nuHeHoro onepaTtopa A, IefCTBYIOIIETO B HEKOTOPOM OIIK-2 33

JUHEIHOM POCTPAHCTBE, ABJISETCS B JaHHOM 0a3nce AMaroHaabHOM
TOT/Ia U TOJIBKO TOT'Z1a, KOT/Ia BCE BEKTOPBI 3TOr0 0a3uca sBISIOTCS ...
- COOCTBEHHBIMU JUIA A

- MaTpULIEH-CTPOKOU;

- MaTpHUIIEH CTOJIOIIOM;

- BBIPOKJICHHON MaTpULIECH.

5. | Pacnonoxenue npsMbIX B MOPSAIKE YBEIUUYEHUS YIJla UX HAKJIOHA K OIIK-2 33
ocu abcrucce

1: X-5Y+20=0
2:X-3Y+18=0
3:2Y -8+ X=0
4:5Y+X-16=0

6. | C yBenmuueHUEM pacCTOSIHUN 10 Hayana KOOPJAUHAT IpsSMbIe OIIK-2 33
pacrnosararoTes:

1:6X+ Y- 6=0
2:6X+2Y-12=0
3:6X+3Y-18 =0
4:6X+4Y -24=0

7. | ITapsl npsAMBIX: OIIK-2 33
Y-6X-10=0, Y- 11X+2=0 mnepecekaroTcs
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Y-5X-8=0, Y-5X+8=0 napaieNbHbI
Y-4X-7=0, 4Y + X+20=0 mnepneHIuKyIsIpHBI
Y-3X-4=0, 3Y-9X-12=0 coBmagaroT

-1 0 1

31 —4)HB:

Haiinute npousBenenue matpun A = (

1 0
(_1 : )
2 -1
-1 —10y.
D(C3 5 )
1 -1
2 .
) (—12 7 )
2 0 3
3 .
) (—4 4 —4) '
4) JlanHas oriepariusi He BBITIOJHUMA.

OIIK-2

33

MaxkcuMasabHOe YHCIIO TUHEHHO HE3aBUCHUMBIX BEKTOP-CTOJIOIOB
(cTpoK) Ha3bIBaETCS:

1. Panrom matpuisl,

2. [TopsimkoM MaTpUIIBL;

3. OnpenenurenemM MaTPUIBL;

4. JlnaroHaJibl0 MaTPHUIIBL.

OIIK-2

33

10.

Yron mexay npsMbiMu X -2y +3=0 u 3x+y-5=0 paBeH ...
rpaaycam.

- 45;

- 30;

- 90;

- 0.

OIIK-2

V4

11.

Koop/MHaTh! BepiiHa mapabonsr Y — 4y — 4X —8 = 0 UMeroT BHJ
- (-3,2);

- (3,2);

- (213)1

- (-2,-3).

OIIK-2

v4

12.

Kpuasi X° — y* —4X +6Y = 9 HMeeT LeHTp B TOUKE C KOOPAHHATAMH
- (2! 3)1
- (41 9)1
- (4, 6);
(4, -6).

OIIK-2

V4

13.

BerBu mapaGonbl Y- — 4y + 2X + 8 = () HamPaBIICHSI ...
— BJICBO;

— BIIPaBo;

— BHH3;

— BBEpX.

OIIK-2

V4

14.

Ypasrenne 4x° —5y° +20x +30y + 10 =0 omnpexenser:
- TUnepooIy;

- mapaboiny;

- OKPY>KHOCTb;

- SJUIHIIC.

OIIK-2

V4

15.

Cpenu BEKTOPOB 3 = (Zi_—4 i—E), b = (i — j_IZ) u
C =(—4i +8]+2k) xommreapsr. ..

OIIK-2

33

16.

BepHo nu  yTBepxkaeHHE: OOHOpPOAHAs CHCTEMa JIMHEHHBIX
YpaBHEHUH SIBJISIETCS HECOBMECTHOM?

OIIK-2

33
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1. a;
2. Her;
3. He Bcerna.

17.

C yBenn4eHHEM CKaJIIPHBIX IPOU3BEEHUI N1apbl BEKTOPOB
pacmoararTcs B MOPAIKE:

1. a=@3, -1, 4)
b =(-13,2)
2. a=(5,1,2)
b =(-1,5,2)
3. a=(-3, 1, 4)
b =2 22
4. a=(3,1,4)
b =22 2
5. a=(1, 2, 3)
b =@3, 2 1)

OIIK-2

V4

18.

Bektop C =a X 6 HMEET KOOPAHUHATEL. .. IIPU YCIIOBUH, YTO
) a= 0-1b=112

C=(1,-3 2);

C=(123)

C=(3-2,1);

C=(2, 1,-3).

OIIK-2

v4

19.

2 2
>y
JlaHO ypaBHEHHE AIUIHMIICA E + =—=1. Boxnpmas noiyock 3T0ro

9
J3JIJIMIICA paBHA...
- 5,
- 25;
- 3’
-9.

OIIK-2

V4

20.

2 2
AcumnToTtamu runepOonsl X~ _ Y™ _ 4 ABISIOTCA NPSIMBIE. ..
16 9

OIIK-2

V4

21.

2 2
DkcieHTpucuteT runepoonsl X Y _ 41 pasen...
4 3

OIIK-2

v4
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NG

2

22. | JlaHHBIE O MPOM3BOJCTBE CEIBCKOXO3SHCTBEHHBIX MpoaykToB Tpex | OITK-2 33
BUJIOB, 3€pHO, MOJIOKO M MsCO B JBYX (pepMepcKux Xo3sHcCTBax
MPE/ICTABICHbl B YCJIOBHBIX €IUHHIIAX B BUJE CIEAYIOUIMX MAaTpPHIIL
209 316 271 212 236 401
Al = : A, =
1= (412 360 425) 2 = (335 358 408) MOTPHI®
CPEIHEr0JOBOT0 MPUPOCTA MPOIYKTOB BBITIISINT. . .
(421 552 6?2)_
647 718 833/’
5 (210,5 276 135,5)_
323,5 359 212,5/°
(—3 80 130)_
177 2 17/’
3 —80 —130
4. .
(—1?7 -2 - 17)
23. | YpaBHEHHUE OKPY)KHOCTH C IeHTpoM B Touke (1;2) u pagnycom R=2 OIIK-2 33
UMeeT BUJI. ..
(x+1)* +(y+2)* =2;
(x=17 +(y-2)° =4;
(x+1) +(y+2)* =4.
24. | 'eoMeTpUYeCcCKOEe MECTO TOYEK IUIOCKOCTH, JUIS Kaxaol u3 koropeix | OITK-2 V4
MOJ1yJIb Pa3HOCTH PACCTOSIHUM 10 JBYX JAaHHBIX ToueK ((hoKycOB) TOMH
e MIIOCKOCTH €CTh MOCTOSIHHAS BETMYMHA, HA3bIBAIOT. . .
1. Dmnuncom;
2. INapaGomnoii;
3. T'unepOosnoii.
4. Ilpsamon.
25. | Kanonnueckoe ypaBHEHHUE 3JUTUIICA UMEET BU: OIIK-2 | V4
Xy,
a’> b’ ’
2 2
X
-t
b
2 2
X
—2 + y—z = 1 .
a~ b
2 -
26. VpaBHEHHE TUPEKTPHCH Mapabons Y = 8X umeer Bux: OIK-2 | Y4
y=—-4;
y=8;
y=4.
27. | MakcuMaabHOE YHCIIO JIMHEWHO HE3aBUCUMBIX BEKTOP-CTOJIOIIOB OIIK-2 33

(cTpoK) Ha3bIBaeTCS:
-Panrom marpuiipl;
-ITopsiakoM MaTpuiipl;
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-OnpenenureneM MaTpULIb,
-JlnaroHanb0 MaTpUIbL.

28. | Eciu B MaTpuIle YHCIIO CTPOK PAaBHO YHCITy €€ CTOJIOIOB, TO TaKas OIIK-2 33
MaTpHLla Ha3bIBAETCSL:
- €eJUHUYHOM,
- KBaJIPaTHOW;
- IMarOHAJILHOM.
29. | Eciu B MaTpuIie BCe 3JIEMEHTHI TJIaBHOM TuaroHanu paBHel equnuine, | OITK-2 33
a BCE OCTaJIbHBIE JIEMEHTHI — HYJIEBBIE, TO TaKas MaTpHUIa
Ha3bIBAETCH. . ..
30. |Ecnmu A m B — pBa nuHeWHBIX omepartopa, aeictByrommux B | OIIK-2 33
eBKIMI0BOM mpoctpancTBe E, To omeparop (AB) *, conpspkeHHBIH
MIPOU3BEICHUIO 3THX OIepaTopoB, paBeH:
- A*B*’
- BA;
- AB.
31. | Ecnu cymectBytot npousBeaeHus AB u BA, npuuem AB = BA, To OIIK-2 33
Matpuilsl A u B Ha3bIBaioT:
- [IepecTanoBOYHBIMY;
- PaBHBIMY,
- O6paTHBIMH.
32. | Ecnin xapakTepucTuyeckoe ypaBHeHHE KBagpatHoi MaTpuisl | OIIK-2 33
MOpSAJKa N UMEET N MOMAPHO PA3JIUYHBIX JCHCTBUTEIBHBIX KOpHE,
TO 3Ta MaTpUIla MO100HA HEKOTOPOI MaTpHIIE:
-CIMHUYHOM;
- KBaJIpaTHOW;
- IMarOHAJILHOM.
33. | Eciin  xapakTepuctudyeckoe ypaBHEHHE JIMHeHHoro omnepatopa, | OIIK-2 33
JIEUCTBYIOIIEr0O B N-MEPHOM JIMHEWHOM IIPOCTPAHCTBE, HMMEET n
MOMAPHO PAa3JUYHBIX JACHCTBUTEIBHBIX KOpPHEH, TO CYILECTBYET
0asuc, B KOTOPOM MaTpHIla 3TOTO OTepaTopa sIBISETCS ...
- JUHUYHOU,
- KBaJIPAaTHOW;
- IMarOHAJILHOM.
34. | CoBOKYIHOCT, M ° N JEHCTBUTENBHBIX YHUCeN, pacnoyiokeHHbIX B | OIIK-2 33
BUJIE TIPSIMOYTOJIbHOM TAaOJIUILIBI, TA€ M — YUCIO CTPOK, N — YHUCIO
CTOJIOIOB TaOJIMIIbI, HA3bIBAETCHL. ..
35. | KBamparnunas ¢opma kaHOHWYECKOTO Buaa He umeer B cBoeil | OIIK-2 33
3aIUCH:
- OTpHULATENbHBIX 3HAUECHUH;
- [TonapHbIx mpou3BeIeHUN IEPEMEHHBIX;
- Bextopos.
36. | B nmHeiitHOM mpocTpaHCcTBe V) TIOOBIE IBa KOJUTHHEApHBIX BekTopa: | OIIK-2 33
- JIuHEeHO 3aBUCHUMBI,
- JInHeltHO He3aBUCHUMBI,
- Komnanapssr,
- [Tepecekarorcsi.
37. | OnpenenuTens MPOU3BEICHUS IBYX KBAJAPATHBIX MaTPHI] OJTHOTO OIIK-2 33

NOpsiiKa paBeH:
- [Ipon3BeieHUIO ONIpeeUTENeH AITUX MATPHII,
- CyMMe onpeenuTenei;
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- y,Z[BOeHHOMy IMPOU3BCACHUTIO onpez[enI/ITeneﬁ 9TUX MAaTpHI.

38.

Marpuna TOXIECTBEHHOI'O OIepaTopa HE3aBUCUMO OT BbIOOpa
0asuca B JINHEIHOM NIPOCTPAHCTBE SBIACTCA:

- Expanunoi;

- ObparHoi;

- TpaHCITIOHUPOBAHHOM.

OIIK-2

33

39.

B eBKIMIOBOM MPOCTPAaHCTBE MAaTpHIlAa Mepexofa OT OJHOTO
OPTOHOPMUPOBAHHOI'O Oa3uca K APyromy sBISETCS:

- Enquanunoi;

- OOparHoii;

- OpTOTrOHAIBHOM;

- TpancnnoHUpPOBaHHOM.

OIIK-2

33

40.

[Ipu TpaHCTIOHMPOBAHUY MATPHUIIBI €€ ONPEICIUTEIIb
- He mensercs,

- MeHnsiet 3HaKk Ha IPOTUBOIOJIOKHBIN;

- YMensbIaercH,

- YBenuuuBaeTcs.

OIIK-2

33

41.

HopmupoBanHoe poCTpaHCTBO — 3TO JUHEWHOE NPOCTPAHCTBO, B
KOTOPOM 3a/iaHa HOpMA ...

- Bekrtopa,

- Matpuiisr;

- MHo>xecTBa.

33

42.

Ecnmu B kakoi-HUOYAb CTpPOKE MATpUIBI TPUOABUTH IPYTYIO €e
CTPOKY, YMHOXXCHHYIO Ha YHCJIO, TO OMPEICITUTETh dTOW MaTpPHUIIBI
- He mensercs;

- Mensiet 3HaKk Ha IPOTUBOIOJIOKHBIN;

- YMeHbIIaeTC;

- YBennuuBaeTcs.

OIIK-2

33

43.

Marpuueid JMHEHHOro omeparopa, OOpaTHOrO omeparopy A,
JIEHCTBYIOIIEMY B JIMHEHHOM IIpOCTpaHCTBE L M uMmermemy B
HEKOTOpoM Oa3uce Matpuiy A, Oyder B TOM e 0Oas3uce MaTpuua
- A'l;

_E,

-A

OIIK-2

33

44,

Pa3mep matpunsl C = Ay - Bys paBen:
- Cu3;
- Co3;
- Ca1.

OIIK-2

33

45.

Martpuna, TpaHCIOHUPOBAHHAS K OPTOTOHAILHON MaTpHIIE, SBISETCS
MaTpuIeh

- EnquHnaHo’;

- O0OparHoii;

- OpTOTrOHAIBHOM;

- TpancnioHUpOBaHHOM.

33

46.

Uwuciio coOCTBEHHBIX 3HAUCHUH CUMMETPUYECKON MaTPHILBI MTOPSIIKA
N ¢ YUETOM UX KPAaTHOCTH K paBHO YHCITY

-n;

- k1

- n*k.

OIIK-2

33

47.

[1ycTh B MpOM3BOJIBLHOM JIMHEWHOM MPOCTPAHCTBE JaHbI IBa BEKTOpa
C1 M C2 M IIYCTh BEKTOPBI a = 2¢1 + 3¢y, € = ¢1 + 5¢p, y = 3¢1 — 2¢».
Torna cucremMa BEKTOPOB a, €, y:

OIIK-2

33
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- JInHeiiHO 3aBUCHMA,;
- JInneiiHO He3aBHUCHUMA.

48.

[TycTh B mpOM3BOJIBHOM JIMHEHHOM MPOCTPAHCTBE JAaHbI JIBA BEKTOpa
C1 M C2 U IIYCThb BEKTOPBI @ = 5c1 + 3¢y, € =-c1 + 2¢p, y = 7¢1 — 3c¢o.
Toraa cucrtema BEKTOpOB a, €, y:

- JIuHeHO 3aBHUCUMA,;

- JIugeiiHO He3aBUCHMA.

OIIK-2

33

49.

CkansipHOe npou3BeIeHne BEKTOpoB a (4, 2, -5), b (2, 6, 4) paBHo...
1. O
2. 2
3. 3
4. 1.

OIIK-2

33

50.

[Ipu yMHOXEHUHU BCEX IEMEHTOB HEKOTOPOI CTPOKU MAaTPHUILbI HA
YUCJIO ONPEAEIIUTENb UCXOIHOW MATPHIIBI

- YMHOXaeTcs Ha 3TO YHUCIIO;

- He mensercs;

- MensieT 3HaKk Ha MPOTUBOIIOIO0KHBIM.

OIIK-2

33

Y

I{Ba BCKTOpAa B €BKIIMJOBOM IIPOCTPAHCTBC OPTOTrOHAJIBHBI, €CJIN UX
CKaJIApHOC IIPOU3BCACHUEC PABHO!

- 0,

-1

OIIK-2

33

52.

Hanbl Touku A(S5; -2), B(-3;-10) Opaunata cepenunsl orpeska AB
paBHa:

OIIK-2

V4

53.

-4,

OIIK-2

V4

54,

IIpsmas 3x+ Sy -5=0 nepecekaer ocb OV B TOUKE C KOOpAUHATAMM. ..

- (1,0);
- (-6;2);
- (0;1);
- (4;-3).

OIIK-2

33

55.

Ecnu koamaecTBO CTpOK MAaTPUIIBI HE paBHO KOJIMYECTBY CTOJIOIIOB,
TO Takasi MaTpHIla HA3bIBAETCH..

- Kanparnas;

- [IpsimoyronbHas;

- TpeyronbHas;

- JlmaronanpHas,

OIIK-2

33

56.

Marpuiieit Ha3bIBaeTCA:
- TaOIMIIa DIIEMEHTOB;

- BEKTOp;

- hyHkIHS;

- YHUCJIO0.

OIIK-2

33

S57.

Pemenuem ypasaenus XA = B, rae A, B — kBaagpaTHble MaTpULLbI
OJTHOT'O M TOTO € IOpsI/IKa, MpUYeM A — HEBBIPOXK/I€HHAs: MaTpULIa,
ABJIAETCS MaTpuua X:

OIIK-2

33
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-X=BA™;
-X=A"'B;
- X=B/A;
- X=A-B.

58.

Kak n3MeHuTCs onpenenuTens MaTPUIbl YETBEPTOTO MOPSI/IKA, €CITH
KaXXJIbIN €€ 3JIEeMEHT yMHOXHUTH Ha 27

- YBEIMUUTCS B 4 pasa;

- HE U3MEHUTCS;

- yBennuuTcs B 16 pas;

- yBeJIM4YUTCS B 8 pas.

OIIK-2

33

59.

Kak n3MeHuTCs OInpeaesnTens eciy U3 ero nepBoi CTPOKU BbIYECTh
TPEThIO YMHOKEHHYIO Ha TpU?

- U3MEHUT CBOM 3HAK;

- HE U3MEHUTCS;

- YBEJIMYUTCS B 3 pasa;

- CTaHET PABHBIM HYJIIO.

OIIK-2

33

60.

Han tpeyronsauk ABC ¢ Bepimunamu A (— 3; 0), B (-5; -3) u C (3; 0).
CoctaBpTe ypaBHEHHE CTOPOHBI AB.

-2x—3y+8=0;

-3x+2y—-9=0;

-2x—3y—-9=0;

-3x—2y+9=0;

-3x—2y—-9=0.

OIIK-2

V4

61.

VYrnoBoii koaurueHt npsamoii Sy — 2x + 7 = 0 paBeH...
-0.4;

-2,5;

- (-2);

-7

OIIK-2

v4

62.

ITpu kakom 3HaueHuu k npsiMpie y = 5x — 2 1y = kx + 5 mapauienbHb1?
- 51

- (-2);

_1’

- (-5).

OIIK-2

V4

63.

[Tpu xakom 3HaueHuu k npsimpie y =2x + 4y =kx — 3
NEPIEHIUKYJIPHBI?

: (-,2);
-0,5;
-4,

OIIK-2

v4

64.

Kakwue miockocTu mapaiebHbI
1.4x—6y+3z+5=0;
2.2x 3y+z-5=0;
3.6x 8y —4z—6=0;
4. 3x—6y + 32—6=0;
5.3x+4y—-2z+3=0.
-1mn2;

-1u3;

-2n4;

-3u4;

-3us.

OIIK-2

V4

65.

Boruuciuts: (2-1)(7+31)-(1+i)(3-2i)
1. -3-5i;

33
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2. 12+2i;
3. 12-2i;
4. 12.

66.

BepHo num  yTBepkAEHHE: OOHOPOJHAS CUCTEMa JIMHEHMHBIX
YpaBHEHUH SBJISIETCS HECOBMECTHOM?

- 1a;

- HeT;

- HE BCerJa.

OIIK-2

33

67.

['eoMeTprueckoe MECTO TOUYEK IIIOCKOCTH, IS KAKIOW U3 KOTOPBIX
CyMMa pPacCTOSHUH 1O JBYX JaHHBIX TO4YeK ((OKYCOB) TOM ke
IIJIOCKOCTHU €CTh INIOCTOAHHAA BCIIMYMWHA, HA3BIBAKOT. ..

- DITHIICOM;

- mapaboioi;

- TUTIEPOOJION.

OIIK-2

33

68.

['eomeTpuueckoe MECTO TOYEK IMIOCKOCTH, AJISl KaKJOW U3 KOTOPBIX
MOYJIb PA3HOCTH PACCTOSIHUM 10 ABYX JAHHBIX TOYEK ((hOKYCOB) TOU
K€ IJIOCKOCTHU €CTh IIOCTOSIHHAS BEJIMYMHA, HA3BIBAIOT. . .

- JUTUIICOM;

- mapaboJIo¥;

- TUIepOoJIoii.

33

69.

Kakoe ypaBHEeHHE ONUCBHIBAET T€OMETPUYECKOE MECTO TOYEK,
paBHOYHIaIEHHBIX OT Touku F(-2, 0), x=2?

- DIIINIIC;

- mapabouna;

- ruriepOoa.

OIIK-2

V4

70.

CkanspHoe npou3BeieHue BEKTOpoB a (4, 2, -5), b (2, 6, 4) paBHo...

OIIK-2

V4

71.

[Tpoekuus Bektopa a (1, -2, 2) Ha ock BekTopa b (2, 10, 11) paBHa...
- 4/3;

- (-413);

- 4/15;

- 4.

v4

72.

O6beM napasienenumnena, IOCTPOSHHOTo Ha BekTopax a(3;1;2),
b(2;7;4), c(1;2;1) paBeH...
-12;

OIIK-2

v4

73.

J_IBa BCKTOpa BCCraa...
- KOMILJIAaHAPHBI;
- KOJINIMHCAPHBI;
- HCT BCPHOI'O OTBCTA.

OIIK-2

33

74.

[TepumeTp TpeyronpHHKaA ¢ BepinHamu B Toukax A (1, 3), B (-2, 3),
C (-2, -1) pagemH...
-12;

OIIK-2

V1

75.

OHpC,[[eJ'II/ITB BUJI 3aBUCUMOCTHU IJISI CUCTEMBI IBYX BCKTOPOB! A]_ (-4,

OIIK-2

33
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2, 8); Ay (14, -7, -28).
- TUHEWHO 3aBUCHMA;
- TUHEWHO He3aBHUCHUMA.

5.3.2.2. Bonipocsl AJ1sl YCTHOTO Onpoca

No Conepxxanue Komnerenmus | UK

1. | Ilonarue maTpuupl. HekoTopsele criennanbHbe BUABI MAaTPULL. OIIK-2 33

2. | JleiicTBus HAJ MaTPHUIIAMHU M KX CBOMCTBA. OIIK-2 33

3. | Paar marpuibl. PaBeHCTBO CTpOYEUHOTO M CTOJNOIEBOTO paHTa OIIK-2 33
MaTpHuil.

4. | Crynenuarble MaTpullbl. HaxoxieHne panra MaTpulsl. OIIK-2 33

5. | DnemeHTapHele  mpeoOpa3zoBaHus ~ Martpull.  Teopema o OIIK-2 33
IIPUBEJICHUN MAaTPHIIbI K CTYIIEHYaTOMY BH]Y.

6. | Beriuucnenue onpeaenuteneit 2 —ro u 3- ro nopsiaka. OIIK-2 33

7. | Pa3noxeHue onpeaenuTens o nepBoil CTpOKe. OIIK-2 33

8. | CoiicTBa ornpenennTenei. OIIK-2 33

9. | Kpurepuii HeBBIPOKICHHOCTH KBaIPATHOW MaTPHUIIBI. OIIK-2 33

10. | Munopsl u  anreOpauwdeckue JOMOJHEHUs. PasnoxeHue OIIK-2 33
OIIPEJICIIUTEIS IO CTPOKE UITH CTOJIOLLY.

11. | OnpenenuTesb CyMMBI U IPOU3BEICHUS KBAaIPATHBIX MaTPHII. OIIK-2 33

12. | CiocoOb! BBIYHCICHHS ONPEACTUTENEH N-TO MOPSIIKA. OIIK-2 33

13. | Cucrembl nuHeiiHbIX ypaBHeHMH. PaBHocuibhble CIIY U OIIK-2 33
anemeHTapHsbie mpeodpazoBanmst CJIIY.

14. | Kputepuit coBmectHoctn CJIY. Teopema Kponekepa — OIIK-2 33
Kanemnn.

15. | Pemienne cucrempl JUHEHHBIX ypaBHEHMl mertogoMm ['aycca. OIIK-2 33
Uccnenosanue CIIY.

16. | Ognopomnas CJIY. ®DyHnameHTanbHas CUCTEMa pPELICHHUN OIIK-2 33
OJTHOPOJHOM CUCTEMBI.

17. | ObpatHass MaTpuua U CcHocoObl ee HaxoxXaeHus. Pemenue OIIK-2 33
MaTpUYHOrO ypaBHEHUS AX = B.

18. | Pemenne CJIY B MaTpuuHO# popme. OIIK-2 33

19. | Pemenue cucrem n JIMHEHHBIX YPaBHEHUH C 7 HEU3BECTHBIMU 110 OIIK-2 33
npasmity Kpamepa.

20. | CucreMa akCHOM JIMHEHHOT'O BEKTOPHOT'O IPOCTPAHCTBA. OIlK-2 33

21. | Apudmeruyeckre BEKTOpHbIE POCTPAHCTBA. OIIK-2 33

22. | CBolicTBa JIMHEHHO 3aBUCUMBIX M JIMHEHHO HE3aBUCUMBIX OIIK-2 33
BEKTOPOB. PaHT cuCTEMBI BEKTOPOB.

23. | ba3zuc BEKTOPHOrO IPOCTpPaHCTBA. Pa3MepHOCTh BEKTOPHOIO OIlK-2 33
IIPOCTPaHCTBA.

24. | KoopauHatel BEKTOpa B 0a3UCe M UX €IMHCTBEHHOCTb. OIIK-2 33

25. | [IpeobpazoBaHre KOOPAMHAT BEKTOPA MPH MEPEXOA€ OT OJHOTO OIIK-2 33
0azuca K Ipyromy.

26. | JIuneiiHbIe omepaToOphl U MX CBOKCTBA. OIIK-2 33

27. | Slnpo m oOpa3 nuHeHHOro omepaTopa. Marpuua JWHEHHOTOo OIIK-2 33

oreparopa.
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28. | CoOCTBEHHBIE 3HAUYEHUS M COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIIK-2 33
oreparopa. XapaKTepuCTUIeCKOe YpaBHEHHE.

29. | Ompenenenue KBaApaTUIHON GOPMBI. OIIK-2 33

30. | JIuneitHoe npeobpazoBaHUE NEPEMEHHBIX. OIIK-2 33

31. | KaHoHMYeCKU 1 HOPMAJIbHBIN BU/IbI KBAAPATHYHON (OPMBI. OIIK-2 33

32. | TeopeMa 0 TpuUBEICHUM  KBagpaTHYHOW  (QOpMBI K OIIK-2 33
KaHOHUYECKOMY BUJLY.

33. | CnocoObl npuBeeHUs KBaIpaTUUHON POPMBI K KAHOHUYECKOMY OIIK-2 33
¥ HOPMaJbHOMY BUJY.

34. | 3aKkoH UHEPIMH KBAAPATUIHBIX (HOPM. OIIK-2 33

35. | PaHr W TONOXWTENBHBIA HMHIEKC KBAaJPATHUYHOW (OPMBEI. OIIK-2 33
[lonoxxuTenbHO  OMpeAeNieHHble  KBagpaTUyHbie  (OPMBI.
Kputepuii Cunpectpa.

36. | OpToroHanbHOe IPeoOpa3oBaHKE MEPEMEHHBIX. OIIK-2 33

37. | Cnoco0 mpuBeneHUs] KBaJIpaTUIHOW (POPMBI K KAHOHUYECKOMY OIIK-2 33
BUJY C IOMOIIbIO OPTOTOHAJIBHOTO MPe0OPa30OBaHMUS.

38. | JIuneitHble O0TOOpa)KeHMsI €BKIMAOBBIX HpocTpaHcTB. IloHsTHE OIIK-2 33
nzoMop(du3mMa eBKINI0BBIX TPOCTPAHCTB.

39. | CamocompsikeHHBIE orepaTopbl U ux MaTpullsl. CoOCTBEHHbIE OIIK-2 33
BEKTOpPbl M  COOCTBEHHBIE 3HAYEHHUS  CaMOCOIPSKEHHBIX
OTIEpPaTOPOB.

40. | Apdunnble n TouedHo-ahPUHHBIE TTPOCTPAHCTBA PA3MEPHOCTH OIIK-2 33
1,23

41. | N-mepnbie adppuHHBIC U TOYeuHO-ad(HUHHBIC TPOCTPAHCTRA. OIIK-2 33

42. | IInockocTu B ToueuHO-a)(PMHHBIX TPOCTPAHCTBAX, UX B3AMMHOE OIIK-2 33
pacmosoKeHue.

43. | BeimyKkiible MHOXECTBA B TOUEYHO-a(PUHHBIX TPOCTPAHCTBAX. OIIK-2 33

44, | TlpeoOpa3oBaHue KOOPAMHAT TOYKH B TOUYeYHO-a(HUHHBIX OIIK-2 33
MIPOCTPAHCTBAX.

45. | 'eomeTpuyeckue CBONCTBa JTUHEHHBIX O0TOOpaKeHUI OIIK-2 33
apduHHBIX TpocTpaHCTB. AddUHHBIE U H30METPUYECKUE
OTOOPaKCHHS.

46. | [locranoBka 3amaunm MexoTpacieBoro Oamanca. Kpurepwii OIIK-2 33, V4
MPOJYKTUBHOCTH TEXHOJIOTUYECKON MaTpUIlbl. DKOHOMUYECKHUI
CMBICIT MaTPUIIBI TTOJIHBIX 3aTpar.

47. | [lonsitTue BekTopa. JIuHelHble omnepanyu HajJ BEKTOPAMMU: OIIK-2 33
CIIO)KEHHE U BBIYMTAHUE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrciyo. KomuinneapHsle 1 KOMIJIaHApPHbBIE BEKTOPBI.

48. | IlpsmoyronpHas CHUCTeMa KOOPIMHAT Ha TIUIOCKOCTH U B OIIK-2 33
npoctpaHcTBe. KoopauHatel BekTopa M Toukd. KoopauHaTsl
CYMMBI BEKTOPOB M MPOW3BECHHS BEKTOpA HA YHCIIO. Y CIOBHUE
KOJIJTMHEAPHOCTH JBYX BEKTOPOB.

49. | JlnuHa BekTopa. PaccTosHMe MeXIy JBYMsS ~TOYKaMH. OIIK-2 33
CkansgpHoe mnpousBereHHEe BeKTOpoB. OCHOBHBIE CBOWCTBA.
BeipakeHue ckanspHOro MpOU3BENCHHS Yepe3 MPSMOYToJIbHbIE
KOOPJIMHATEHI.

50. | BekTopHOE ¥ CMEUIaHHOE TIPOM3BENEHUS BEKTOpPOB. MX OIIK-2 33

CBOICTBa U BBIPpAXKCHUSA UCPEC3 MPAMOYT'OJIBHBIC KOOPJAWHATHI.
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51. | Ilonsatue nuMHEHHOro mnpocTpaHcTBa. JIMHEWHas 3aBUCHUMOCTD OIIK-2 33
JJIEMEHTOB JIMHEHHOTO MpOCTpaHCTBA. baszuc JMHENHOro
IIPOCTpPAaHCTBA.  Pa3sMepHOCTb  JUMHEHMHOrO  MPOCTPAHCTBA.
N3omopdusm.
52. | Mojenb MeXAyHAPOIHOM TOPTOBIIH. OIIK-2 33, V4
53. | YpaBHeHuss mnpsMol Ha IJIOCKOCTH. HopmanbHBI BEKTOp OIIK-2 33
npsMoi. PaccTosiHune OT TOYKHU 10 MPSAMOU. YTOJ MEKIY IBYyMS
IpsIMBIMU. Y CJIOBHS NapajuleIbHOCTH M NEPIEHIUKYISIPHOCTU
JBYX MpsAMBIX. TOUKa nepeceyeHus IByX MPSIMBbIX.
54. | [InockocTh B  NPOCTPAHCTBE. YpaBHEHHUS IIJIOCKOCTH B OIIK-2 33
npoctpancTBe. HopmanbHbIN BEKTOP IUIOCKOCTU. PaccTosinne ot
TOYKM JO0 IJIOCKOCTH. YTOJ MEXIy JABYMS IUIOCKOCTSMH.
VYcnoBuss nmapajuieIbHOCTM M MEPHEHAMKYISIPHOCTH  JBYX
IIJIOCKOCTEM.
55. | Yrom Mexay mpsMoil U MIOCKOCTHIO B TIPOCTPAHCTBE. Y CIIOBUS OIIK-2 33
MapajuIeIbHOCTH U NEPIEHAUKYIIPHOCTH MPSIMON U IIOCKOCTH
B IIPOCTPAHCTBE.
56. | JIuHuMM BTOpOro mopsjaka Ha IUIOCKOCTH: 3JUIMIIC, rurepOoa, OIIK-2 33
napalosa. DKCHEHTPUCUTET, TUPEKTPUCHI U (POKYCHI KPUBBIX
BTOPOTO MOPSAKA Ha IJIOCKOCTH.
5.3.2.3. 3agaum AJ151 NPOBEePKH YMEHHH U HABBIKOB
No Coneprxanue Komnerenmuss | MJIK
Pemmnte cucreMy JIMHEMHBIX ypaBHEHMI MeTo10M Kpamepa:
5x+8y+3z=-18
1. y OIIK-2 va
3X-2y+6z2=7
2X+y—-2=-5
PemmnTe cucreMy JIMHENHBIX ypaBHEHHI MeTo1oM Kpamepa
MaTPUYHBIM METOJIOM:
X—4y-27=-7
2. y OINK-2 V4
3X+y+z=5
3X—-5y—-6z=-7
Pemnte cucreMy JIMHEWHBIX YpaBHEHH MeToI0M [ 'aycca
X, +3X, —3X; +4x, =9
3. X, + X, — Xy +2X, =5
OIIK-2 V4
3%, +2X, =X, =9
X, +3X; —5%X, =9
Jlanbl KoopaMHATHI BepirH mupamuasl A1(0,2,7), Ax(4,2,5),
A3(0,7,1), A4 (1,5,0). Haittu:
1. Jlnmuny pedpa A1Az;
2. Yron mexnay peopamu AjA; u AjAy;
4. 3. YpaBHenue pedpa A1A4, ypaBHEHHUE TUIOCKOCTH A1 A2A3 U OIIK-2 V4

yroa Mexay peopom AjAs 1 mIOCKOCThI0 AjArAs;
4. YpaBHEHHE BBICOTHI, ONYIICHHON U3 BEPUIUHBI A4 Ha
rpaHb A1ALAz;
5. IInomanp rpanu A1AzAs 1 00beM TUPAMUIBL;
Crenatb yepTex.
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5. | Onpenenute, Kak B3aMMHO PacIloiOkKeHB! JIBE MPSIMBbIE, 3aJaHHbIE OIIK-2 V4
obummu ypaBHeHusiMu L1 : {2x—3y—4=0} u L2 : {—4x+6y+6=0}.
CocTaBbTe KAHOHMYECKOE ypaBHEHHE MpsiMoi L, mpoxosuieit
6. | gepes Touxy M u nmepneHIuKyISpHON IIOCKOCTH f3. OIIK-2 V4
a) M (1;-3;2), B: {2x+5y+3z=4}
0) M (2;-5:7), B: {3x—7z=5}.
5.3.2.4. Ilepeuyens Tem pedepaToB, KOHTPOJIBHBIX, pacuYeTHO-Tpauyeckux pador
3aga4yu KOHTPOJIbHOI padoThI
Ne Conepxanue Kommerenmmsa UK
Pemmth cuctemy auHEHHBIX ypaBHeHUN MeTo10M Kpamepa,
MeToioM ["aycca, MaTpUYHBIM METOJIOM.
1. 2x+y-z=1 OIIK-2 V4
3X—-2y+2z=5
5X+2y—-z=-1
[Ipsimbie 2x + y =0 m 4x - y - 11=0 sBagtoTCcs CTOpOHAMH
2. | TpeyronbHuka, a Touka P (1;2) — Toukoii nepeceyeHus TpeTben OIIK-2 V4
CTOPOHBI C BBICOTOM, omnymeHHoM Ha Hee. CocTaBUTh
ypaBHEHHUE TpeTbel CTOPOHBI. ClienaTh YepTex.
9
Jluans 3amaHa ypaBHEHMEM [ = ————B TOJISIPHOM
S5+4cose
CUCTEME KOOpJUHAT.
TpeOyercs:
1) mOCTPOUTH JIMHHUIO IO TOYKaM, HaunHast oT @=0 10 ¢ =27
3. | mmpunaBas ¢ 3HaYCHHS Yepe3 MPOMEKYTOK 7/8; OIIK-2 V4
2) HaWTH ypaBHEHHE JAaHHOW JIMHUM B JIEKApTOBOU
MPSIMOYTOJIBHOM CHUCTEME KOOpJAUHAT, Y KOTOpPOM Hayajio
COBIIAJIAET C MOJIOCOM, a MOJIOKUTETbHAS MOJIyoCh abCIucC — ¢
MTOJISIPHOM OCBIO;
3) Ha3BaTh JIMHUIO, HAWTH KOOPAMHATHI (OKYCOB U
skcueHTpucureT. CaenaTh YepTex.
Jaubl Bektopwl  da(1;2;3), b (-1;3;2), C (7;-3;5),
4. | d(6;10;17) B mexotopom 6Gasuce. I[lokaszaTe, 4TO BEKTOPHI
a,b,c 00pa3yroT 0a3uc; HAMTU KOOPIUHATHI BEKTOpa d BoToMm OIIK-2 v4
6asuce.
_ .2 - .3 Z+2i
5. | Berancants w(z) = z°+(Z-i°)(z+2)- o OTIK-2 V4
' z-5i
npu z=4-7i.
6. | HaiiTu Bce 3HaUeHMs KOPHS. §/— \/ 2+i OIIK-2 V4

5.3.2.5. Bonnpocsl /151 KOHTPOJIBHOM (pacyeTHO-rpagu4ecKoii) padoTsl

«He mpenycMoTpeHb»
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5.4.1. OneHka 10CTHKEHHS KOMIIeTeHUMI B X0/ie POMEKYTOYHOI aTTecTaluu

OIIK-2
WHauKaTOPBI JOCTHKCHHS KOMIICTEHIIUH HoMena BOIDOCOR 1 3a1at
OIIK-2 pa BotIp A
Koz ConeprxaHue BOITPOCHI K 3a4Y€Ty | 3aJaud K 3a4eTy
3HaTh METOI0IOTHIO HCIIOJIb30BaHUS
AOTOTHS 3,5, 10-20, 25-31,
33 | HHCTPYMEHTOB JTMHEWHOM ajareOpsl MpU aHaAJIM3e 34
HKOHOMHUYECKHX MPOIECCOB U MOJIETICH
YMeeT mpuMeHsTh ammapar JHHeWHou anre6opsl | 1-4, 6-9,13, 15-
V4 | nuga  ucciaenoBaHUs JKOHOMHUYECKHX 3a1ay U 19,21-24,32- 1-6
pa3pabOTKM HOBBIX METOJIOB UX PEIICHUS 33,35-36
5.4.2. OueHka T0CTHKEHHsI KOMIIETEHI[HIi B X0/Ie TeKYIIero KOHTPOJIs
OIIK-2
Wunukarops! goctkenus kommetennun OITK-2 Howmepa Bonpocos u 3amau
3a1a4u
BOHpOCI)I JUJIA
Kon Conepxanue BOTIPOCHT YCTHOTO | TPOBEPKHU
TECTOB .
ompoca yMEHUH U
HAaBBIKOB
3HaTh METOI0JIOTHIO HCIIOJIb30BAHHUS 2-9, 15,16,
33 | MHCTPYMEHTOB JIMHEiiHOH anreOphl mpu aHanmmse | 22,23, 21- 1-56
SKOHOMHUYECKHUX MPOLIECCOB U MOJIEIIEH 51,54-59,65-
68, 73,75.
VMeeT NpUMeHsTh amnmapat JuHeHoH anreopsr | 1,10-14, 17-21,
V4 | nns wccnenoBaHMs JKOHOMHUYECKMX 3a7ad U 24-26, 49 52 1-6
pa3pabOTKH HOBBIX METOIOB MX PEIICHUS 52,53,60-
64,69-72,74.
6. YueoHo-MeToquueckoe u nHGOpMaMOHHOE obecTieueHne THCIHIIHHbI
6.1. PexoMeHnayemas Jureparypa
KoanuecTtBo
Tun IlepeyeHb U PeKBU3UTHI JIUTEPATYPHI (ABTOP, HA3BaHHE, I'O/ K. B
e€KOMEeHIAIM i H MeCTO U3IaHUsA )
P aan a ) omoJIHOTEKE
1 2 3
6.1.1. YueOnnie |boprakoBckmii A. C. JInHeliHas anredpa B mpuMepax U 3ajadax -
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KoanuecTtBO
Tun IlepeyeHb U PeKBU3UTHI JIUTEPATYPHI (ABTOP, HA3BAHUE, IO/ K3, B
eKOMEeH AU M MECTO U3AaHuHA :
p o e ) onoJaMoTexe
1 2 3
W3JIaHus [PnexTpoHHBIN pecype]: YueOHoe mocodue / A. C.

boprakosckuii, A. B. ITanTtenees - Mocksa: OOO "Hay4dHo-
m3narenbekuit neHtp MHOPA-M", 2023 - 592 c. [DU] [DBC
3nanuyMm| URL:
https://znanium.com/catalog/document?id=432198

Briciras MaTemMaTuka B yrpakKHEHUSAX u 3a1adax. Y. 1:
[yuebHOEe mocobue st By30oB]: B 2 u/ 1. E. Jlanko [u ap.] - M.: 41
OHUKC, [2009] - 368 c.

Bricmras MaTeMaTuka B yIpaKHEHUSAX | 3a/1adax. Y. 2:
[yuebHOEe mocobue st By3oB]: B 2 u/ I1. E. Jlanko [u ap.] - M.: 43
OHUKC, [2009] - 448 c.

Briciias MatemaTuka AJi1 95KOHOMUCTOB: Y4€OHUK TSI
CTY/ICHTOB BY30B, 00yUaIOIIUXCSI 10 SKOHOMUYECKUM
cnenuansHocTsM / [H. 1. Kpemep [u ap.]; mox pex. H. 1.
Kpewmepa - M.: FOnutn, 2010 - 480 c.

146

I'opnau b. A. JIuneiinas anre6pa [ DaekTpoHHBIN pecypc] /
I'opnau b. A. - Cankr-IletepOypr: Jlans, 2022 - 480 c. [DU] -
[DBC Jlans] URL: https://e.lanbook.com/book/210983

I'opiau B.A. Jluneitnas anreopa: yaeoHoe mocooue / b.A.

I'opnau - Cankr-IlerepOypr: Jlans, 2012 - 476 ¢ 30

Hemunosny b. I1. KpaTtkuil Kypc BeIcIIEN MaTEMAaTHKH:
yuebHoe mocodbue s By3oB / b. I1. Jlemungosuy, B. A. 156
Kyapssues - M.: Actpens, 2008 - 656 c.

OcCHOBBI JTMHEHHOH anreOpbl: yueOHOe MocoOue /Ui CTY/IEHTOB
(dhakynpTeTa OyXTaNTepcKOro yuéta 1 PUHAHCOB, MPOXOISAIINX
noarotoBky no HanpasneHuto 080100.62 (38.03.01)
"Oxonomuka" / A. I'. byxosen [u ap.]; Boponexckuii
roCy/lapCTBEHHBIN arpapHblil yHUBEpCHUTET ; o1 ped. A. I'.
byxoBua - Boponex: BopoHexckuii rocy1apCTBEHHbBIN
arpapsblii yausepcurer, 2015 - 137 c. [LIUT 12845] [1IT] URL:
http://catalog.vsau.ru/elib/books/b107264.pdf

33

Pxesckuii C. B. Beiciias MmatemaTuka I: nuneitnas anreGpa u
aHaJUTUYECKasi TeOMETpUs [IEKTPOHHBIN pecypc]: YuebHoe
nocobue / C. B. Pxkesckuii - Mocksa: OOO "Hayuho-
m3narenbekuit ientp MHOPA-M", 2019 - 211 c. [BU] [DBC
3nannym]| URL:
https://znanium.com/catalog/document?id=350950

Pynawik b. M. Jluneiinas anre6pa [371€KTpOHHBIN pecypc]:
VYuebHoe nocobue / b. M. Pynsik - Mocksa: OOO "HayuHo-
m3narenbekuit ieHntp MHOPA-M", 2023 - 318 c¢. [DU] [DBC -
3nannym]| URL:
https://znanium.com/catalog/document?id=432196

[ermor I'. C. JIuneiinas anreOpa: Teopus U MPUKIATHBIC
aCTIEeKTHI [AJIEKTPOHHBIN pecypc]: Yuebnoe mocodue / I'. C. -
[IeBuoB - MockBa: U3narensctBo "Maructp", 2023 - 544 c.



https://znanium.com/catalog/document?id=432198
https://e.lanbook.com/book/210983
http://catalog.vsau.ru/elib/books/b107264.pdf
https://znanium.com/catalog/document?id=350950
https://znanium.com/catalog/document?id=432196
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pexoMeHxanui

Tun

IlepeyeHb U peKBU3UTHI JJUTEPATYPHI (ABTOP, HA3BaHHE, I'0J
U MeCTO U3aHHUA)

KoanuecTtBO
JK3. B
onoJaMoTexe

1

2

3

[2U] [9BC 3nannym] URL:
https://znanium.com/catalog/document?id=432182

[epurues B. I'. JIuneitnas anredpa. Yacts . OcHOBBI
JTMHEWHOW anreOpsl: Y4eOHO-METOIMUECKOe Mocooue s
cTyneHToB | Kypca [31neKkTpoHHBIH pecypc]: YueOHo-
MeToamueckas mureparypa / B. I'. lllepmaeB - MockBa:
WznarensctBO "Menemxep", 2007 - 128 c. [DU] [DBC
3nanuym| URL:
https://znanium.com/catalog/document?id=274321

6.1.2.

Mertonnueckue

n3aaHusA

Jluneitnas anre6pa [ DJIEKTPOHHBINA pecypc]: METOANYECKHe
yKa3aHUs U UHAUBUIyaJIbHBIE 3a/1aHUS 110 JUCLUIUINHE
JIuneiinas anre6pa 11 HanpasieHus 38.03.01 Dxonomuka /
Boponexckuii rocyaapCTBEHHBIA arpapHblii yHUBEPCUTET ;
[cocT. JI. A. IlInmkunal - Boponex: Boponexckuit
rocy/lapcTBeHHbIN arpapubiil yausepcurert, 2021 [TIT] URL:
http://catalog.vsau.ru/elib/metod/m164722.pdf

6.1.3.

[Tepuonuueckue

U3IaHUS

BectHuk BopoHexcKkoro rocyjapcTBEHHOTO arpapHOro
YHUBEPCUTETA: TEOPETUUECKUNA U HAYYHO-TTPAKTUUECKUI
KypHai / Boponex. roc. arpap. yu-T - Boponex: BI'AY, 1998-

DKOHOMHKA ¥ MATEeMAaTUICCKUE METOBL: )KYPHAI / YIpEIUTEIb
: AKaZileMUYeCKH HayYHO-U31aTeNIbCKUM, TPOU3BOICTBEHHO-
noyurpagpuueckuil ¥ KHUTrOpacnpoCTpaHUTEIbCKUHN LIEHTP
Poccuiickoit akagemun Hayk "M3natensctBo Hayka " - Mocksa:

Hayxka, 1965-

6.2. Pecypcol cetu UHTEpHET

6.2.1. DJieKTpOHHBbIE OMOIMOTEYHbIE CHCTEMBI

HazBanue

Pasmemenue

Jla"b

https://e.lanbook.com

ZNANIUM.COM

http://znanium.com/

IOPAUT

http://www.biblio-online.ru/

E-library

https://elibrary.ru/

OnekrponHas 6ubanoreka BIAY

http://library.vsau.ru/

6.2.2. IIpodeccuonanibHbie 0a3bl JaHHBIX U HHPOPMAIIMOHHbIE CHCTEMBI

HazBanue

Pasmemenue

CrnpaBoyHas mpaBoBas cucrtema ['apanar

http://www.consultant.ru/

Cnpasounas npaBoBas cuctema Koncynerant [mroc

http://ivo.garant.ru

HpO(l)eCCI/IOHEUIBHBIC CIIPaBOYHBIC CUCTCMbI ((KOI[CKC))

kodeks

https://Texakcnepr.caiit/sistema-



https://znanium.com/catalog/document?id=432182
https://znanium.com/catalog/document?id=274321
http://catalog.vsau.ru/elib/metod/m164722.pdf
https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://www.consultant.ru/
http://ivo.garant.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
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6.2.3. CaiiTbl 1 HH(POPMALMOHHBbIE MOPTAJIbI

Ne Hazsanue Pa3zmemienne

1. | OGpa3oBarenbHbIe PECypChl IO MAaTEMATHKE www.math.ru
Hurteprer 6MOIMOTEKA MOMYIAPHONA (PU3UKO- -

2. p » ynApHoi § http://ilib.mccme.ru/
MaTEeMaTHIEeCKOU JINTEPATypPhl
CaMT 0 pa3ielic BhICIICH MATEMATHKU — JTNHEWHOMN

3. pasit http://procmem.ru/
anre0pe.

4 «Pe3onbpBEHTa» https://www.resolventa.ru/

" | yueOHbIe MaTepUAIbL. index.php/lineinaya-algebra -

7. MaTepuaJIbHO-TeXHHYECKOE H MPOrpaMMHoOe ofecrevyeHue JUCIUINIHHBI

7.1. Ilomemienus AJ151 BeAeHUs oﬁpasonaTenbﬂoro nmpouecca u oﬁopy)lonalme

HaumeHnoBaHnue nmomenieHui st IpOBECHHs BCEX BUIOB
y4eOHOU AeSTeNIbHOCTH, IPETYyCMOTPEHHON yueOHBIM IUIAHOM,
B TOM YHCJI€ TOMEIIEHUS AJI1 CAMOCTOSITENIbHOM paboThL, C
yKa3aHUEM TepeYHsi OCHOBHOT'O 000py/I0BaHMs, Y4EOHO-
HATJIIHBIX TOCOOU U HCTIOIB3yeMOT0 IPOrPaMMHOTO
obecrieueHns

Anpec noMemeHun s
HpOBGI[GHI/ISI BCEX BUI0B
y4eOHOH JACeATEITHLHOCTH,
MPEAYCMOTPEHHON YUeOHBIM
IUIAaHOM

VYuyeOHass  ayauTopust JUisl INPOBEIEHUS Y4YEOHBIX 3aHATHM:
KOMIUIEKT y4eOHOW MeOemnH, AeMOHCTPallMOHHOE 000py/1I0BaHNE
1 yueOHO-HATJISAIHBIE TIOCOOUS .

YyeOHass  ayauTopusi JUisl MPOBENEHUS Y4eOHBIX 3aHATHM:
KOMIUIEKT y4eOHO MebemnH, JIeMOHCTpallMOHHOEe 000pyI0BaHHE
U yd4eOHO-HarIsIHBIE TOCOOMS, KOMITBIOTEpHAs TEXHHKA C
BO3MOKHOCTBIO IIOJAKJIIOYEHUS K CETH "UnTepuer" u
o0ecreyeHreM JI0CTyla B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeNbHYI0  Cpeny, UCTOJb3yeMOe MPOTrpaMMHOE
obecnieuenne MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, SIunexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, eLearning
server , AST Test, Ilaker cratucTuueckoir 00OpabOTKH JTaHHBIX
Statistica, cuctema komnbroTepHO anredopsl Mathcad, Maxima.

Poccuiickas @enepanus,
Boponexckas o01acTb,
TOPOJICKON OKPYT TOPOJI
Boponex, ropon Boponex,
yimna Mudypuna, 1om |

Poccuiickas @enepanus,
Boponexckas 0651acTh,
TOPOJICKON OKPYT TOPOJI
Boponex, ropon Boponex,
yimna Mudypuna, 1om |

[lomemenne I CaMOCTOSITENILHOW pabOoTHI: KOMIUIEKT
ydeOHOH MeOenn, JEeMOHCTPAIlMOHHOE O0OpyJOBaHUE |
y4eOHO-HATIAIHBIC [OCOOMS, KOMITBPIOTepHAsi TEXHUKA C
BO3MOJKHOCTRIO MOIKJIIOUEHUSI K CETHU "UntepHer" u
oOecre4eHreM JI0CTyla B AJICKTPOHHYIO WH(OPMAIIMOHHO-
o0pa3oBaTebHYI0 ~ Cpelay, HCIHOJb3yeMOe  MpOorpaMMHOE
obecrieuerne MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, SAnnexkc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, elLearning
server , AST Test, [laker craTucTHUeckoil 0OpabOTKU JaHHBIX
Statistica, cuctema KommbroTepHOI anreopsl Mathcad, Maxima.

Poccuiickas @enepanus,
Boponexckast 001acTb,
TOPOJICKOM OKPYT TOPOJT
Boponex, ropoa Boponex,
yinuna Muuypusa, 1om 1
(aym. 113, 115, 116, 119 120,
122, 123a, 126, 219, 220, 224,
241, 273 - ¢ 16.00 mo 20.00),
232a



https://www.resolventa.ru/

7.2. IIporpammHoe o0ecnedeHue
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7.2.1. lIporpaMmmHoe obecriedeHne 001Iero Ha3HAYEHU sl

HazBauue

Pazmerenue

Omnepanmonnsie cucteMbl MS Windows /Linux /Pex OC

IIK B noxanpHoit cetn BI'AY

[Makets! oducHbIx npunoxennit MS Office /
OpenOffice/LibreOffice

TIK B noxanpHoit cetn B'AY

[Mporpammel i ipocMotpa daitioB Adobe Reader /
DjVu Reader

TIK B nokanpHOM cetu BI'AY

Bpayzeps! Anpnexc bpaysep / Mozilla Firefox / Microsoft

Edge

IIK B nokxanpHoit cetu B'AY

AnTtuupycHas nporpamma DrWeb ES

TIK B nokanpHOM cetu BI'AY

TIK B nokanpHOM cetu BI'AY

Mynerumenna npourpeiBatenab MediaPlayer Classic

IIK B noxanpHoOit cetn BI'AY

ITnatdopma onnaitn-o0yuenus elLearning server

IIK B noxanpHoOit cetn BI'AY

4
5
6 | [Iporpamma-apxusarop 7-Zip
7
8
9

Cucrema komnerorepHoro tectupoBanust AST Test

IIK B noxanpHoit cetn BI'AY

7.2.2. Ciennaau3upoBaHHOE IPOrPaMMHOe o0ecreuyeHue

HazBanue

Pa3zmerienue

1 | Cucrema koMmmbroTepHOU anredpsl Mathcad

IIK B noxanpHoit cetu BI'AY

2 | Cucrema KoMIbIOTEpHOI anredpsl Maxima

TIK ayz. 116, 120 (K1)

8. MesxkaucuMIIMHAPHbIE CBA3H

JucuuruinHa, ¢ KOTopoit Kadenpa, Ha koTOpOI [Toanuck 3aBemyromero
HEOOXOIMMO COTJIACOBaHHE MPEnoaeTCs JUCIUIIIIHA kadeapoi
b1.0.15 MaremaTnueckuii | JKOHOMHUYECKOTO aHajau3a, JILA. 3anopoxieBa
aHaIn3 CTATUCTUKU W TPHUKIATHON ~
MaTeMaTUKH "‘7%
b1.0.17 Teopust | DKOHOMUYECKOTO aHaimsa, JILA. 3anopoxuesa
BEpPOSITHOCTEN U | CTAaTUCTUKA W  TNPUKIATHOU ~
MaTeMaTH4eCcKas MaTeMaTUKH cf%
CTaTHCTHKA
b1.0.21 DxoHomeTpuka DKOHOMUYECKOTO aHaym3a, JILA. 3anopoxiieBa
CTaTUCTUKU W  TPUKIATHON ’
MAaTeMaTUKH "‘7%




Crpanuna 36 u3 36

JIMCT neproan4ecKuX MpPoBepoK padoyeil MporpaMmbl

H I/IH(l)OpMaIII/Iﬂ 0 BHECCHHBIX UBMCHCHUAX

I[OJ'I)KHOCTHOC JIMIIO,

[ToTpeOHOCTH

HNudopmanus o

ponepy: L0, | AT passenan | e
A3MEHEHUAX
AOCJDKHOCTh paboyeii mporpamMMBI
N.o. 3aBenyromero IIpoTokon Nmeercs n1.6.1, n.7.1 CkoppekTupoBaHa
kadenpoii [lanuna E.b. Nel2 ot peKoMeHyeMas
26.05.2025 Pabouas nporpamma JHUTEPaTypa, YTOYHEHBI

TI.

akTyanuzupoBana Ha 2025-2026
y4eOHBIH ToJ

azpeca
(MecromonoxeHue)
MOMEILIECHUH JIJIs
MIPOBEICHNUS BCEX BUIIOB
yueOHO e TeNbHOCTH,
MPEAYCMOTPEHHOM
Y9e0HBIM TTAHOM




