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PabGouast mporpamma pa3paboTana B cOOTBeTCTBUH ¢ DeneparbHBIM T'OCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHAAPTOM BBICIIEr0 00pa30BaHMs MO HampasieHuio moaroroBku 38.03.01.
DOKOHOMHKA, YTBEpXIEHHBbIM IIpMKa3oM MuHHCTEpCTBAa HAyKW M BBICIIETO OOpa30BaHUS
Poccuiickoit ®eneparuu Ne 954 ot 12.08.2020 r.

Pabouass mporpamma yTBepKIieHAa Ha 3acelaHuu Kadeapbl SKOHOMHUYECKOrO aHaIH3a,
CTATUCTUKH W MPUKIIATHON MaTeMaTuKH (MpoTokoi Ne 9 ot 15.04.2024 1.)

74
3aBenyrommii kageapoi J% JILA. 3anopo:xueBa

Pabouas mnporpamma pEeKOMEHJIOBaHa K HCIOJNb30BaHUIO B Yy4eOHOM IIpolecce
METOAMYECKON KOMHCCUEH SKoHOMUYecKoro (akynbrera (mpoTokos Ne 9 ot 21.05.2024 1.).

IIpencenaresib METOAUYECKONH KOMUCCHH JI.B. bpsinueBa

Peunensent padoueii mporpammbi: HadanbHUK MUODHC Poccum Nel7 mo Boponexckoit
00J1aCTH, COBETHUK I'OCY/IapCTBEHHON IpaxkIaHCKoN cinyx0bl Poccuiickoit ®@eneparuu 1 kimacca
Boponosa Osnbra BsiueciiaBoBHa.
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1. O0mas xapakTepuCcTHKA TUCHUIIINHBI

1.1. Heab AUCUMNIJIMHBI

Henabo u3ydeHUs TUCIHUIUIMHBI SBISETCS TOCIEIOBATEIILHOE H3JI0KEHHE OCHOBHBIX
METOJIOB M PEe3yJIbTaTOB JIMHEWHOH anreOpsl, KOTOpble OYAyT HEOOXOIUMBI B JalbHEHIIEM st
OCBOGHHUSI MAaTEMaTHYECKUX ¢ CTAaTHCTUYECKUX METOJOB B YIPABICHUU U OIKOHOMHUKE;
BOCIUTAHHUE Yy 00YYarOIIMXCs HABBIKOB JIOTHYECKOTO MBIIIJICHUS U (POpPMaIbHOTO 000CHOBaHUS
pEIICHUS MTOCTABIICHHBIX 33]1a4.

1.2. 3agauy JUCHUIIMHEI

3agayamMu TUCHUILINHBI ABJISIOTCS:

— copmupoBaTh yMEHHE U HABBIKM PAOOTHI ¢ MAaTEMATUYECKUM alIapaToM pa3/iesioB
JTUHEHHON anreOphl ISt peIieHus] TPUKIATHBIX 337a4 B 9KOHOMUYECKOU IS TEIIBLHOCTH;

— ONpECNICHHUE U YIOPsI0ueHnEe HeoOX0auMoro o0beMa nH(popMaIuy Mpy MOCTAaHOBKE,
peanmzani 1 00pabOTKE HWTOTOBBIX PE3ydbTATOB MAaTEMaTHYECKOH MOJENH SKOHOMHYECKOM
3a]a4u;

— (opmupoBaHUE NPAKTUYECKUX HABBIKOB, KOTOPHIE TIO3BOJSAT B JalbHEHIIEM
npuHUMATh () PEKTUBHBIC PEIICHUs B IPO(HECCHOHATBLHOM IS TEIIbHOCTH.

1.3. IlpeameT AUCHMIIIHHBI
IIpeameToM wu3y4deHHs SBISAIOTCS MaTEMaTHUYECKUE OOBEKTHI JIMHEHHON MPUPOIBI:
CHCTEMBl JIMHEWHBIX YypaBHEHMH, JIMHEHHBIE MHOrooOpas3us, BEKTOPHBIE IPOCTPAHCTBA,
JUHEWHBIE OTOOPAXKEHUS U T.1I.

1.4. MecTo tucuMILIMHBI B 00pa30BaTeJIbHOM IpOrpaMme

JlaHHasi TUCUUIUIMHA OTHOCHUTCS K oOs3aTenpHbiM auctumuinaaM OIl. Ona u3yuaercs B

MIEPBOM CEMECTPE.
1.5. B3aumMocCBA3b € APYrUMH TUCHUILIHHAMUA
Hucuummuaa b1.0.13 Jluneitnas anreOpa cBsi3aHa cO CIEAYIONUMHU TUCIUTUTMHAMUA
y4eOHOrO TJIaHa:

b1.0.15 Maremarnueckuii aHaJIu3;
— B1.0.17 Teopus BeposITHOCTEN U MaTEMaTUYECKast CTATUCTUKA;
— b1.0.21 Dxonomerpuxa.

2. IlnanupyemMsble pe3yJbTaThl 00y4eHHs M0 TUCHHUILVINHE

Komnerenuus NHaukaTop 10CTHKEHUS] KOMIIETEH U
Kon Coaepxanue Kox Coaepxanue
OIIK-2 |Crmocoben ocymecTBiATh| 33 |3HaTh METOJI0JIOTHIO WCII0JIb30BaHUS
coop, 00paboTKy U MHCTPYMEHTOB JIMHEHHOMN aireOphbl MpU aHaIM3e
CTaTUCTUYCCKUU a”HaIn3 AKOHOMHUYECKHUX MPOIECCOB U MOJIETIEH
JaHHBIX, HEOOXOAMMBIX Uil Y4 |YMeTh NPUMEHATH amiapar JIMHEHHOU alreOops
perieHus MOCTaBJIEHHBIX JUIS  WCCIENOBAHUS JIKOHOMUYECKUX 3aJady |
SKOHOMHYECKHUX 3a7a4 pa3paboTKH HOBBIX METO/IOB UX PEIICHUs
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3. O0béM TUCHMIIMHBI ¥ BHABI Y4eOHOI padoThI

3.1. Ounas ¢popma 00y4eHus

Cemec
IHokazaTenu Ml P Bcero
OOw1ast TpyA0EMKOCTS, 3.€./4 3/108 3/108
OO6mrast KOHTaKTHAs paboTa, 4 56,15 56,15
O6mrast camocTosiTenbHas padoTa, 4 51,85 51,85
KonTaktHas pa600Ta IpH MPOBEICHUU 56,00 56
Y4eOHBIX 3aHATHI, B T.4. (4)
JIEKIINHU 14 14
[IPAaKTUYECKUE-BCETO 42 42
CamocrosiTenbHas paborta npu 43 43
MIPOBEJICHUY YICOHBIX 3aHITHH, U
KonTtaktHas paboTa mpu NpoOBEACHHUH
MPOMEKYTOUHOMN aTTecTaluu 0,15 0,15
oOyJaromuxcsi, B T.4. (4)
3a4eT 0,15 0,15
CamocTosiTenbHas pabora npu
. 8,85 8,85
MMPOMEKYTOUYHON aTTECTAIlH, B T.4. (1)
MOJrOTOBKA K 3a4€Ty 8,85 8,85
dopma TPOMEKYTOUHOU aTTECTALUHI 3a4eT 3a4eT
3.2. OuHo-3a04Hast popma 00y4eHHsI
Cemec
IMoka3zaresnu Ml P Bcero
OO6m1ast Tpy10EMKOCTB, 3.€./9 3/108 3/108
OO0mas KoHTaKTHas pabora, 4 18,15 18,15
O6mas camocrosTenbHas paboTa, 4 89,85 89,85
KonTaktHas pabGoTa mpu mNpoBeAeHHUU 13 13
y4eOHBIX 3aHATUH, B T.4. (4)
JIEKITUU 10 10
MPaKTUYECKUE-BCETO 8 8
CamocrosiTenbHas paborta npu ]1 ’1
MIPOBEJICHUY YICOHBIX 3aHITHH, U
KonTtaktHas pabGoTa mpu mNpoBeAeHUU
IIPOMEXYTOUYHOMN aTTecTaluu 0,15 0,15
oOydJaronmxcsi, B T.4. (1)
3a4eT 0,15 0,15
CamocTosiTenbHas pabora npu
N 8,85 8,85
MMPOMEKYTOUYHON aTTECTAIlWH, B T.4. (1)
MOATOTOBKA K 3a4eTy 8,85 8,85
dopma TPOMEKYTOUHOU aTTECTALUHN 3a4eT 3a4eT
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4. Conep:xanue QM CHUATTAHBI
4.1. Coaep:xanue TMCUUILVIMHBI B pa3pe3e pa3iesioB U MOAPA3AeI0B

Paznen 1. MaTpuunas anredpa

Honppaznen 1.1. Marpuuel. Onepauuu Hajg matpunaMu. OCHOBHBIE CBOWCTBA ONepanuil Haj
Matpuniamu. Onpenenurens. Berancnenue ooparHoit MaTpuilsl. CBOCTBAa 00paTHON MaTPHIIBI.
[lompaznen 1.2. Panr MaTpuubl. Berunciienne panra MaTpuisl.

Pa3znen 2. PemieHue cucrem JIMHEHHBIX aJredpanvyeckux ypaBHeHUil

[lonpaznen 2.1. Pemenne cucteM ypaBHEHMM MaTpUUHBIM METO/IOM.

Pemenue cucrem ypaBHeHuil metogom Kpamepa. Pemenue cucrem ypaBHeHuit merogom ["aycca.
[Mogpaznen 2.2. CTpyKkTypa MHOKECTBA PEUICHUN CUCTEMBbI JINHEUHBIX YPABHEHUIA.

Teopema Kponekepa-Kanemnnu.

Pa3nes 3. OcHOBBI BeKTOPHOM a/redpsnl

[Tonpaznen 3.1. Ilonsitue Bexkropa. JInHeiHbIe onepaly Hall BEKTOpaMHU, UX cBoiicTBa. Teopema
0 KOJUTMHEapHBIX BekTopax. JleMCTBUS HaJ BEKTOpAMH, 3aJlaHHBIMU CBOMMHU KOOPJMHATAMH.
Monyns BexkTopa. Hampasnstomune KocuHychl BeKTopa. KoopauHaTel MpOU3BOIBHOIO BEKTOPA B
JEKapTOBOM cucTeMe KoopAuHat. CKajlipHOE IPOU3BENEHNE BEKTOPOB.

[Togpaznen 3.2. IloHstue nuHEHHOro mpocTpaHcTBa. [IpUMepbl JIMHEHHBIX MPOCTPAHCTB.
JluHeiiHas 3aBUCUMOCTh M HE3aBUCUMOCTH BEKTOpPOB. PaHr cucteMbl BeKTOpoOB. basuc u
pa3MepHOCTh BEKTOPHOTO IpocTpaHncTBa. KoopanHaTel BekTopa B Oazuce.

Pa3nes 4. JInneitHble MHOT000pa3usi B eBKJINAOBBIX POCTPAHCTBAX

[Togpaznen 4.1. YpaBHeHUE NpAMON HaA IJIOCKOCTH. YpPaBHEHHE MPAMOM, MPOXOASAUIEH yepes
3a/IaHHYI0 TOYKY MEPIeHIUKYISIPHO 3aJaHHOMY BekTopy. MccnemoBanue oOIIero ypaBHEHUs
IpsAMOM. YTOJI MEXy NPSAMBIMU. Y CJIOBUS NAPAILIEIBHOCTH U MEPIIEHIUKYIIPHOCTH MPSAMBIX.
[Tonpaznen 4.2. YpaBHEHHE MIIIOCKOCTH, MPOXOAAIIEH Yepe3 3aJaHHYI0 TOUKY MEPIECHANKYISIPHO
3aJaHHOMY BeKTopy. MccnenoBanue obmiero ypaBHeHHs IiockocTu. KaHoHnyeckoe ypaBHeHHUE
NpsAMOM B TPOCTPAHCTBE. YPAaBHEHHE NPSIMOM, MPOXOISIICH 4Yepe3 JBE pa3IMYHbIE TOYKH
IIPOCTPAHCTBA. YTOJ MEXAY IUIOCKOCTAMH. YTOI MEXAY NPSAMBIMA B IPOCTPAHCTBE. YTOI
MEXAY NPSMOM U INIOCKOCTBIO.

[onpasnen 4.3. KpuBbie BTOporo mopsiika: 3JUIMIC, runepoosa, napadoa.

Pa3gen 5. MHoro4jeHnsl 1 KOMILIEKCHBIE YHCJIA

[Mogpazgen 5.1. Mmuorounensl. KoMiiekcHble yucina v JIEeWCTBUS HaA HUMHU. Moaynb u
apryMeHT KOMIUIEKCHOTO YHCJIa.

[Mogpaznen 5.2. ®opmbl 3anTUCH KOMILIEKCHBIX 4Kcell. JleicTBUS HaJl KOMILUIEKCHBIMH YUCIIaMU B
TpuronoMmerpudeckoit popme. @opmyna MyaBpa. KopeHb n-oif cTemeHM W3 KOMILIEKCHOTO
gucna. [lokazarensHas Gopma komruiekcHoro yucia. ®opmyna Ditnepa.

Pa3znea 6. Jluneiinbie onepaTopbl

[Hompaznen 6.1. [lonsTie nuHeliHOro oneparopa. [Ipumepsl nMHENHHBIX onepaTopoB. JlelicTBus
HaJ JUHEHHBIMU omnepatopamu. OOmUMK BUA JHHEHHOTO omeparopa, MaTpHulla JMHEWHOTO
oreparopa.

[Toapaznen 6.2. CoOCTBEHHBIC YKCIIa 1 COOCTBEHHBIE BEKTOPHI MATPHIIbL. XapaKTEPUCTHICCKUI
MHOT'O4JIEH MaTpPHUIIbIL.

Pa3pen 7. JIuneidHnie MoJeJIM B DKOHOMHYECKHX 3a1a9aX

[onpaznen 7.1. Mozaens Mex1yHapOAHON TOPTOBIIH.

[Togpaznen 7.2. Ctatuueckas MOJI€Nb JTUHEHMHON MHOTOOTPACIEBOM 3KOHOMUKH JIeOHThEBA.
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4.2. PacnipeesieHrie KOHTAKTHOM U CAMOCTOSAITEILHOW PadoThI IPU MOATOTOBKE K

3aHATHAM IO MMoaApasaejaam

4.2.1. Ounas ¢opma o0y4eHus

Pasnensl, moapasaesnsl IuCUUIUIMHBL

KourakTHas

paborta

J

I13

CP

Paznen 1. MaTpuunas anredpa

4

[ompaznen 1.1. Marpunsl. Onepauuu Hax  MaTpUIAMHU.
OCHOBHBIE CBOMCTBA onepaluid HaJa MarpuriamMu. OnpeaennuTenb.
Brruncnenue obpatHoit matpuiibl. CBOiiCTBa 00paTHON MaTPHIIHL.

[lompaznen 1.2. Panr MaTpuibl. Berunciienne panra MaTpuisl.

Pasgen 2. PemeHue cucremM JIMHEHHBIX ajiredpamveckux
yPaBHEeHHUil

ITogpaznen 2.1. PemeHune cucteM YpaBHEHUM MaTPUYHBIM
meTonoM. Pemienune cucrem ypaBHeHud wmeronoM Kpamepa.
Pewenue cucrem ypaBHeHH MeToaom [aycca.

ITogpaznen 2.2. CTpykTypa MHOXECTBA PEIICHUA CUCTEMBI
nuHeHbIX ypaBHeHUH. Teopema Kponekepa-Kanemnu.

Pa3znea 3. OCHOBBI BEKTOPHOI ajaredpbl

[Mogpaznen 3.1. Ilonsitue Bektopa. JIMHElHHbIE omepanuu HaL
BEKTOpaMH, UX CBOMCTBAa. Teopema O KOJUIMHEAPHBIX BEKTOpPax.
JelicTBUsI HaJl BEKTOpAMHU, 3a/laHHBIMA CBOMMHU KOOPAMHATaMH.
Mopnyne  Bektopa. HampaBnsitonue  KOCHHYCBI — BEKTOpa.
KoopaunaTtel mpoW3BOJIBHOTO BEKTOpa B JIEKAPTOBOM CHCTEME
koopauHat. CKaJIIpHOE MPOU3BEICHUE BEKTOPOB.

[onpaznen 3.2. IlonsaTue nuHEMHOro npocrpaHcTBa. [Ipumepsl
JUHEWUHBIX  TpOCTpaHCTB. JIMHeWHass  3aBUCUMOCTH u
HE3aBHCUMOCTb BEKTOpPOB. PaHr cucreMsl BeKTOpoB. basuc u
Pa3MEPHOCTh BEKTOPHOTO IpocTpaHcTBa. KoopanHarsl BEKTOpa B
6azmuce.

Pasznen 4. JIuneiinble MHOT000pa3usi B eBKJINI0BbIX
NMPOCTPAHCTBAX

[Togpaznen 4.1. YpaBHeHue NpsMOM Ha TJIOCKOCTH. Y paBHEHUE
IIPSIMOM, ITPOXOMAILEH Yepe3 3aJaHHYI0 TOUYKY NEPIEHIUKYIISIPHO
3aJlaHHOMY BekTopy. MccienoBanue oOmiero ypaBHeHHs IPSIMOiA.
Yrom Mexay OpsAMbIMH.  YCIOBUS — MAPAJUICIIBHOCTH U
NEPIECHIUKYIIPHOCTH IPSIMBIX.

[lompaznen 4.2. YpaBHEHHE IUIOCKOCTH, MPOXOIALIEH uepe3
3aJaHHYI0O TOYKY IEPHEHAMKYISIPHO 3aJaHHOMY BEKTODY.
HccnenoBanue obmiero ypaBHEHHUs IIOCKOCTH. KaHoHMYeckoe
ypaBHEHUE TPSIMOMl B TPOCTPAHCTBE. YPaBHEHHE MPAMOM,
IIPOXOJAIIEH Yepe3 IBE pa3iIMYHbIE TOYKU IPOCTPAHCTBA. YTOJI
MEXY IUIOCKOCTSAMH. YTOJ MEXKIY NPSMBIMH B IIPOCTPAHCTBE.
Yron mexay npsMoil U miockocTbio. Kpusble BToporo nopsaka:
aJuiric, runiepbosia, mapadoa.

Pa3nea 5. MHoro4jieHnoI 1 KOMILJIEKCHbBIE YHCJIA

[Mogpazgen 5.1. Muorounensl. KommiekcHble yucia u JeUCTBUS
HaJ HUMH.
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Pa3znea 6. Jluneiinbie onepaTopsbl

8

[lompaznen 6.1. Ilonarue nuHeitHOro omneparopa. IIpumepsl
JUHEWHBIX  omeparopoB.  JleWicTBUsT ~ Hax  JIMHEHHBIMU
oreparopamu. OOWMIl BHUI JMHEHHOro omnepaTopa, MaTpuila
JIMHENHOTO oneparopa.

IMonpasznen 6.2. CoOCcTBeHHBIE YHMCIa U COOCTBEHHBIE BEKTOPHI
MaTpuIbl. XapaKTePUCTHIECKUI MHOTOWICH MaTPHIIBL.

Pa3gen 7. /IuHeiiHbIe MOI€JIM B DKOHOMHYECKHX 3aa49aX

ITonpaznen 7.1. Moaenb MEXIYHAPOIHON TOPTOBJIU.

Ilonpasnen 7.2. Craruueckas MOJENb JIMHENHOMN
MHOT'OOTPACJIEBON Y5KOHOMUKHU JI€OHTHEBA.

W (W

Bcero

14 42

43

4.2.2. OuHo-3204Has popma o0yueHHs

Pa3nensl, mogpasaesnsl JuCUUIUIMHBL

KoHTakTHas
pabota

J I13

CP

Pa3nea 1. Marpuunas aaredpa

1 1

10

ITogpaznen 1.1. Marpunsl. Onepauuu Haag  MaTpHUIAMH.
OcHoBHbIE CBOMCTBa onepanuil HaJg Marpuuamu. ONnpeneauTens.
Brruncienne o6parHoii Matpuiibl. CBOHCTBA 0OpAaTHON MaTPHIIHI.

ITonpaznen 1.2. Panr maTpuiibl. BeruuciaeHnue panra MaTpUilbl.

Paznen 2. Pemenme cucTreM JIMHEHHBIX aJred0pamvecKux
YPaBHEeHHUH

12

[onpaznen 2.1. Pemenune cucreM ypaBHEHUH MaTpUYHBIM
MetoqoM. Pemienne cucrem ypaBHeHuid wmetonoM Kpamepa.
Pewenue cucrem ypaBHeHH MeToaom [aycca.

Honppaznen 2.2. CrpykTypa MHOXECTBA PEIIEHUH CUCTEMBI
JTUMHENHBIX ypaBHeHUH. Teopema Kponekepa-Kanemnm.

Pa3nes 3. OcHOBBI BEeKTOPHOM a/1redpsbl

12

ITogpaznen 3.1. Ilonstue BekTopa. JIuHelHbIE omepanuu Hal
BEKTOPaMH, UX CBOMCTBA. Teopema O KOJUIMHEApHBIX BEKTOpax.
JleficTBHsI HaJl BEKTOPAaMH, 3a/laHHBIMA CBOMMH KOOPJHMHATAMM.
Mopgyne  Bekropa. Hampasisronmme  KOCHHYCBI — BEKTOpa.
KoopauHatsl mpoW3BOJIBHOTO BEKTOpa B JEKAPTOBOM CHCTEME
koopauHat. CKaJIIpHOE IPOU3BENECHNUE BEKTOPOB.

[Togpaznen 3.2. Ilonstue nuHeHHOro mpocTpaHcTBa. [Ipumepsl
JUHEUHBIX  NPOCTpPaHCTB. JIMHENHHas  3aBUCHMOCTH u
HE3aBHCUMOCTh BEKTOpPOB. PaHr cucrteMbl BeKTOpoB. basuc u
pa3MepHOCTb BEKTOPHOTO MpocTpaHcTBa. KoopAnHATHI BEKTOpa B
Oasuce.

Pa3nen 4. JIuneiinble MHOT000Pa3Hsl B €eBKJINA0BBIX
NMPOCTPAHCTBAX

12

[Togpaznen 4.1. YpaBHeHHEe NpsMOM Ha TMJIOCKOCTH. Y paBHEHUE
IPSMOM, MPOXOASIIEN Yepe3 3aJaHHYI0 TOUKY MEPIEHIUKYISIPHO
3aJaHHOMY BeKTOpy. MccnenoBanue o0IIero ypaBHEHHs PSMO.
Yron wMexay OpSAMBIMU. YCJIOBUS  MApAJUICIbHOCTH U
NEePHEHANKYISIPHOCTH NMPSIMBIX.
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[Togpaznen 4.2. YpaBHEHHE IUIOCKOCTH, MPOXOIAIIECH dYepes3
33/IaHHYI0 TOYKY MEpPINEeHAUKYJISIPHO 3aJlaHHOMY BEKTOpY.
HccnenoBanue o01mero ypaBHEHHS IUIOCKOCTH. KaHoHHMUYeckoe
yYpaBHEHUE IPSMOM B IPOCTPAHCTBE. YPABHEHUE MPSAMOH, | ) 6
MPOXOJIAIIECH Yepe3 NIBE pa3IM4Hble TOYKH MPOCTPAHCTBA. YTOI
MEXAY IUIOCKOCTSMHU. YTOJI MEXKIY HPSIMBIMH B MPOCTPAHCTBE.
VYron Mexay npsMol U IIOCKOCThI0. KprBbie BTOpOro mopsiaka:
3JUIMIIC, TUIepOoIta, mapaboa.
Pa3gen 5. MHoroujeHnsl 1 KOMILIEKCHBIE YHCJIA 1 - 7
[Mogpaznen 5.1. Muorounensl. KommiekcHbie yucia u JeUCTBUS 1 i 7
HaJl HUMHU.
Pa3nes 6. JInHeiiHbIe onepaTopsbl 1 1 12
ITogpaznen 6.1. Ilonarue mnuHeitHOTO oOmnepaTopa. Ilpumepsl
JUHEUHBIX  OMNEPATOPOB. HevictBug  Hajg  JIMHEUMHBIMU 1 i 6
oneparopamu. OOmMIA BUJ JTUHEHHOTO ONEpaTopa, MaTpuila
JIMHEMHOTO o1eparopa.
[Toapaznen 6.2. CoOCTBEHHBIE uUMCiia U COOCTBEHHBIE BEKTOPBI i 1 6
MaTpubl. XapaKTEepUCTUYECKUI MHOTOYJIEH MAaTPHULBL.
Pa3gen 7. /IuHeiiHbIe MOJ€JIH B DKOHOMHYECKHX 3aa49axX 2 2 16
ITonpaznen 7.1. Moaenb MEXIYHAPOIHON TOPTOBJIU. 1 1 8
Ilonpasnen 7.2. Craruueckas MOJENb JIMHENHOMN | 1 3
MHOT'OOTPACJIEBON YKOHOMUKHU JI€OHTHEBA.
Bcero 10 8 81
4.3. Ilepeyenb TeM M Yy4eOHO-METOAMYECKOr0 OOecnevyeHHUs IJIs1 CAMOCTOATEIbHOM
padoThI 00yYAO LM XCS
O0béM, 1
Ne Tema caMmocTOSITENIBHON popma
VY4ebHO-MeToInUecKoe obecrneueHne 00y4YeHHS
n/n paboThI
OYHasg | OYHO-
3a0YH.
IMoapasnen 1.1. Marpuusbl. Onepanun Hax marpuuamMu. (OcCHOBHbBbIE 2 6
cBOlicTBa omepanuii Hajg Marpuuamu. Omnpenenurenb. BbruucieHue
o0paTHoii MmaTrpuubl. CBolicTBa 00PATHOM MAaTPHIIbI.
1. | Obmas dbopmyna st | PrxeBckuii C. B. Bricmas 2 6
BBIUUCIICHUS ONpeenuTene, | MatemaTuka l: nuHeiHas anrebpa u
teopeMa Jlamaca. aHAIUTHUYECKasi TeOMETpus: yueOHoe
nocoobue / C.B. PxeBckuit. —
MockBa: UHOPA-M, 2019. — 211
c. - Tekcr: snexrponHsni. - URL:
http://znanium.com/catalog/product/1
065260
Bricmias MaTeMaTHhKa TUISE
SKOHOMUCTOB: YUeOHUK TUTSE
CTYJIEHTOB BY30B, OOYYaromuxcs IO
YKOHOMHUYECKUM CIEIUATBHOCTSIM /
[H. II. Kpemep [u ap.]; nox pen. H.
0. Kpemepa - M.: FOnurnu, 2010 -
480 c.
Ilogpasnen 1.2. Panr wmarpunbl. ba3sucHbli MHHOP MaTpHIBI 2 4
BblunciieHue paHra MaTpuubl.
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2. | ba3ucHbIi MUHOpP MAaTPHIIbI Pxesckuii C. B. Bricmias 2 4
mareMaTHka l: nuHelHas anreOpa u
aHAJTUTHYECKAsi TeOMETpHs : ydeOHOe
nocoobue / C.B. PxeBckuit. —
Mocksa: UTHOPA-M, 2019. — 211
c. - Tekcr: snextponHsni. - URL:
http://znanium.com/catalog/product/1

065260
Bricias MaTeMaTHKa TS
SKOHOMUCTOB: YUeOHUK TUTSE

CTYJEHTOB BY30B, OOYYaromuxcs IO
O9KOHOMHYCCKHUM CIICHHUAJIBHOCTAM /
[H. 1. Kpemep [u ap.]; nox pen. H.
0. Kpemepa - M.: FOnuru, 2010 -
480 c.

IToapasnen 2.1. Pemenne cucreM ypaBHeHHH MAaTPUYHBIM METOI0M. 3 6
Pemenne cucrem ypaBHenuii merogom Kpamepa. Pemenune cucrem
ypaBHeHuii Meroaom I'aycca.

3. | Pemienue cucrem ypaBHenuit | Pxxesckuii C. B. Bricmias 3 6
meroaom Kopaana-I'aycca. MaTemaruka l: nuHeliHas anreOpa u
aHAJTUTHYECKAsi TeOMETpHS : ydeOHOe
nocoobue / C.B. PxeBckuit. —
Mocksa: UTHOPA-M, 2019. — 211
c. - Tekcr: onexrtponHsni. - URL:
http://znanium.com/catalog/product/1

065260
Bricias MaTeMaTHKa IUTS
SKOHOMHUCTOB: YUeOHUK TSt

CTYJIEHTOB BY30B, OOYYaromMXcs IO
YKOHOMHUYECKUM CIEIUATBHOCTSIM /
[H. 1. Kpemep [u ap.]; nox pen. H.
0. Kpemepa - M.: FOnurnu, 2010 -
480 c.

boprakosckuit  A. C. Jluneiinas
anreOpa B TpuMepax | 3a1adax
[anmekTpoHHBIA pecypc]:  YueOHOe
nocobue / A. C. boprakoBckuii, A.
B. IlanteneeB - MockBa: 0OOO

"HayuHo-u3naTenbckuit LEHTP
NHOPA-M", 2022 - 592 c. [DU]
[DBC 3HaHUYM | URL:

https://znanium.com/catalog/docume
nt?id=400396

Hoapa3nen 2.2. CTpyKTypa MHOKeCTBA pelIeHUIl CHCTeMbl JMHENHBbIX 2 6

ypaBHeHuii. Teopema Kponekepa-Kanenan.

4. | Pemenue onHoponHbix | Pxesckuit C. B. Briciias 2 6
CHUCTEM ypaBHEHUI. MareMatvka l: nuHelHas anrebpa u

AHATUTUYECKAsT TEOMETpHUs: ydeOHOe
nmocoone / C.B. PxeBckuil. —
Mocksa: UH®PA-M, 2019. — 211
c. - Tekcr: snektponneii. - URL:
http://znanium.com/catalog/product/1
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065260
Bricmas MaTeMaTHuKa s
3KOHOMHCTOB: y4eOHHK IS

CTYZICHTOB BY30B, OOYYaloIIUXCs MO
SKOHOMMYECKHUM CIEeLHATbHOCTAM /
[H. L. Kpemep [u ap.]; nox pen. H.
III. Kpemepa - M.: FOnuth, 2010 -
480 c.

boprakoBckuii A. C. Jlunelnas
anrebpa B TpuUMepax © 3amadax
[PnexTpoHHBIE pecypc]:  YueOHoe
nocobue / A. C. boprakoBckuii, A.
B. [IlanteneeB - MockBa: OOO

"Hayuno-u3narenbckuit LEHTP
NHO®PA-M", 2022 - 592 c. [DU]
[OBC 3HaHUYM | URL:

https://znanium.com/catalog/docume
nt?1d=400396

Honpaznen 3.1. Ilonusitue BekTOpa. JluHeliHbIe omnepanmuum HaJX
BEKTOpaMH, HX cBoiictBa. TeopemMa 0 KO/UIMHEAPHBIX BEKTOpPAaX.
JeiicTBUs HAX BEKTOpPaMH, 3aJaHHBIMH CBOMMH KOOPAHHATAMH.

Mopnyas BekTopa. Hanpasasiromme kocuHychl BekTopa. KoopamHartsel 4 6
NPOM3BOJILHOTO BEKTOPa B [eKapTOBOW cHcTeMe KOOpPAUHAT.
CxajasipHoe npou3Be/iecHHe BEKTOPOB.
Pxesckuii C. B. Beiciias
mareMaTHka l: nuHelHas anreOpa u
aQHAIUTHUYECKasi TEOMETPHS : yueOHOe
nocobue / C.B. PxeBckmil. —
MockBa: UHOPA-M, 2019. — 211
c. - Tekcr: snexrponHsni. - URL:
http://znanium.com/catalog/product/1
065260  boprakoBckuii A. C.
BekropHoe MPOU3BEICHUE o
Jluneiinas anrebpa B mpuMepax H
5. | BEKTOpOB. CwmemanHoe . ] 4 6
HPOW3BE/ICHHE BEKTOPOB, 3a/lauax  [AJEKTPOHHBIA  pecypc]:
YyeOnoe mocobue / A. C.
boprakosckuii, A. B. Ilantenees -
Mockaa: 000 "HayuHno-
nznarenbekuit nentp MHOPA-M",
2022 - 592 c. [OU] [OBC 3nanuym]
URL:
https://znanium.com/catalog/docume
nt?1d=400396
Honpasnen 3.2. IlonsaTue JuHelHOro mnpocrpancrea. Ilpumepsl
JIMHEHHBIX NMPOCTPAHCTB. JIMHeHHasd 3aBHCMMOCTH M HE3aBHCHMOCTb 4 6
BeKTOpOB. PaHr cucrembl BekTOpoB. ba3uc u pa3mepHocTh BEKTOPHOI0
npocrpancrea. Koopannarsl BekTopa B 0a3uce.
[Ipocretimue cnencreus | Pxesckuii C. B. Bricmas
aKCUOM JUHEWHOro | MaTeMaTuka l: nuHeiHas anrebpa u
6. | MPOCTpaHCTBa. AQHAIUTHUYECKasi TEOMETPHS : yueOHOe 4 6

[TonnpoctpanctBo auHelHoro | mocobue / C.B. PxeBckuif. —
npoctpanctBa. [Ipocreitmue | MockBa: UH®PA-M, 2019. — 211
CBOICTBA JMHENHO | ¢. - Tekct: anexkrponHbid. - URL:
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3aBUCHUMBIX BEKTOPOB. http://znanium.com/catalog/product/1
065260

Honpasnen 4.1. YpaBHeHMe MNpPAMOIl HAa MJIOCKOCTH. YpPaBHeHHE
NpsiMoOil, Npoxoasimieil Yepe3 3aJaHHYK) TOYKY MNepPHEeHIUKYJISIPHO
3alaHHOMY BeKTopy. UccienoBanue 001ero ypaBHeHusi NpsiMoid.

Pxesckuii C. B. Bricmas
MareMatuka l: nuHelHas anrebpa u
AHATUTUYECKAsi TEOMETPHS : yIeOHOe
nocoobue / C.B. PxeBckuit. —
Mocksa: UH®PA-M, 2019. — 211
c. - Texkcr: snektponnsii. - URL:
http://znanium.com/catalog/product/1
065260

Bricmas MaTeMaTHKa s
SKOHOMHCTOB: y4eOHHK JUTST
CTYZICHTOB BY30B, OOYYaroIIUXCs MO
SKOHOMHUYECKUM CICIHAIBHOCTSAM /
[H. L. Kpemep [u ap.]; nox pen. H.
III. Kpemepa - M.: FOnuthu, 2010 -
480 c.

YpaBHeHHe IPSIMOH,
MPOXOSIIECH Yepe3 3alaHHYI0
TOYKY MApAIENBbHO TaHHOMY
BEKTOPY. YpaBHEHUE MPSIMOMH,
NpOXOJsIIe  4yepe3  JBe
JTAHHbIE TOYKHU.
[Tapamerpuueckue ypaBHEHUs
MPSMOM.

Ioapaznen 4.2. YpaBHeHHe NJIOCKOCTH, NMPOXOsileil yepe3 3aJaHHYIO
TOYKY NePHeHINKYJIAPHO 3aJaHHOMY BekTopy. HMcciaenoBanue o6imero
ypaBHeHusi IIockocTH. KaHoHMYeckoe ypaBHeHHe TIPSIMOA B
NMPOCTPAHCTBE. YPaBHEHUE NPAMOM, MPOXOAsLIeil Yyepe3 ABe pa3jiuvyHbIe
TOYKH IPOCTPAHCTBA.

Pxxesckuii C. B. Bricmas
MareMatuka l: nuHelHas anrebpa u
AHATUTUYECKAsI TEOMETPHS : yIeOHOe
nocoobue / C.B. PxeBckuit. —
Mocksa: UH®PA-M, 2019. — 211
c. - Tekcr: snektponnsii. - URL:
http://znanium.com/catalog/product/1
065260

Bricmas MaTeMaTHuKa s
9KOHOMHCTOB: y4eOHHK JUIST
CTYZICHTOB BY30B, OOYYaroIIUXCs IO
SKOHOMHUYECKUM CITCIHAIIBHOCTSAM /
[H. L. Kpemep [u ap.]; nox pen. H.
III. Kpemepa - M.: FOnuthu, 2010 -
480 c.

[Tapamerpuueckue ypaBHEHUs
MPSMOM.

MMoapa3znen 5.1. MHoro4jeHbl 1 KOMILIEKCHBIE YHCJIA

Pxesckuii C. B. Briciras
MareMatuka l: nuHelHas anrebpa u
AHATUTUYECKAsI TEOMETPHS : YIeOHOe
nmocoone / C.B. PxeBckuil. —
Mocksa: UH®PA-M, 2019. — 211
Paznoxenue MHOrowwieHa Ha .
10. wHoKuTe. Teopema Besy c. - Tekcr: snektponusii. - URL:
’ ' http://znanium.com/catalog/product/1
065260
Bricmas MaTeMaTHKa s
9KOHOMMCTOB: y4eOHHK TS
CTYACHTOB BY30B, O00YYalOIIUXCs MO
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SKOHOMHMYECKHUM CIIEeLHUAIbHOCTAM /
[H. L. Kpemep [u ap.]; nox pen. H.
III. Kpemepa - M.: FOnuth, 2010 -
480 c.

Hoapa3znen 6.1. Ilousitue JuHeiiHOro oneparopa. Ilpumeps! JHMHEHHBIX
oneparopoB. [leiictBusi HaaQ JUHeHHBIMU omeparopamMu. OO0mmii Bujg
JIMHEHHOTI0 ONepaTopa, MATPUIA JIMHEHHOI0 onepaTropa.

12.

[IpeoOpazoBanue  MaTpPHUIIBI
JIMHEMHOTO omepaTopa IMpHU
nepexo/ie K HOBOMY 0a3ucy

Pxesckuii C. B. Bricmas
MareMatuka l: nuHelHas anrebpa u
AHAIUTUYECKAsi TEOMETPHS : yIeOHOe
nocobue / C.B. PxeBckuil.
Mocksa: UH®PA-M, 2019. — 211
c. - Tekcr: snektponnsii. - URL:
http://znanium.com/catalog/product/1
065260

Bricmas MaTeMaTHKa s
SKOHOMHCTOB: y4eOHHK JUIST
CTYZICHTOB BY30B, 0OYYaloIIUXCs MO
SKOHOMHUYECKUM CICIHAIIBHOCTSAM /
[H. L. Kpemep [u ap.]; nox pen. H.
III. Kpemepa - M.: FOnuthu, 2010 -
480 c.

Hoapaznen 6.2. CoOcTBeHHBbIE
MaTpulbl. XapaKTePUCTHYECKNI MHOTO4JI€H MATPHIIbL.

YyucJa M COOCTBEHHBIE BEKTOPbI

13.

HNHBapuaHTHOCTH
XapaKTEPUCTHYECKOT O
MHOTO4YJIEHa  OTHOCHUTEJIBHO
BBIOOpa Oa3uca

PxxeBckmii C. B. Bricmras
mareMaTHka l: nuHelHas anreOpa u
AHATUTHYCCKAs TEOMETPHUsS: ydeOHOe
mocooue / C.B. PxeBckuid.
Mocksa: UHOPA-M, 2019. — 211
c. - Tekcr: snexrtponHsni. - URL:
http://znanium.com/catalog/product/1
065260

Bricmras MaTeMaTHKa JUIST
SKOHOMHUCTOB: yUeOHUK ISt
CTYJICHTOB BY30B, OOYYaroIIMXCS IO
SKOHOMHYECKHM CICIUATBHOCTIM /
[H. 1. Kpemep [u ap.]; nox pen. H.
0. Kpemepa - M.: Onurnu, 2010 -
480 c.

Ilon

azned 7.1. Moaesb MeKIYHAPOIHOM TOPTOBJIN.

14.

Hcnons3zoBanue anreopsl
MaTpHil. Hcnons3oBanue
CUCTEM JIMHENHBIX
anreOpandecknux ypaBHCHHI.
Monenb JleouTbeBa
MHOT'00TPAclIeBOM 3KOHOMHUKHU
(6amaHCOBBIN aHAIH3).

PxxeBckmii C. B. Bricmras
mareMaTHka l: nuHelHas anreOpa u
AHATUTHYCCKAs TEOMETPHUsS: ydeOHOe
mocooue / C.B. PxeBckuid.
Mocksa: UHOPA-M, 2019. — 211
c. - Tekcr: snexrtponHsni. - URL:
http://znanium.com/catalog/product/1
065260

Bricmras MaTeMaTHKa JUIST
SKOHOMHUCTOB: yUeOHUK TUTSE
CTYJICHTOB BY30B, OOYYaroIIMXCS IO
SKOHOMHYECKHM CICHUATBHOCTIM /
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[H. II. Kpemep [u ap.]; nox pen. H.
0. Kpemepa - M.: FOnuru, 2010 -
480 c.

IMoapasnen 7.2. Crarudeckas Mo

IKOHOMMKH JleoHTHLEBA.

eJib JMHEHHOH MHOro0TpacjaeBoOM

OKOHOMHKO-MaTeMaTH4YeCcKas

MOJIENh MEXOTPACIEBOTO
Oananca. [Tpumenenue
OaJIaHCOBOI'O MeToaa B

15. | ananusze SKOHOMUYECKUAX

IIOKa3aTeJieH.
MOJIEIH

CrpyktypHas
TOPIr'OBJIH.

JInneiinas
TOPIr'OBIJIH.
MaTpuIia

Pxesckuii C. B. Bricmas
MareMatuka |: nuHelHas anrebpa u
AHAIUTUYECKAsT TEOMETpHUs: ydeOHOe
nocoobue / C.B. PxeBckuit. —
Mocksa: UH®PA-M, 2019. — 211
c. - Tekcr: snektponnsii. - URL:
http://znanium.com/catalog/product/1
065260

Bricmas MaTeMaTHKa s
SKOHOMMCTOB: yU4eOHHK JUTSE
CTYZICHTOB BY30B, OOYYaroIIUXCs MO
SKOHOMMYECKHUM CIEUHAIbHOCTAM /
[H. L. Kpemep [u ap.]; nox pen. H.
III. Kpemepa - M.: FOnuthu, 2010 -
480 c.

boprakoBckuii A. C. Jlunelnas
anrebpa B TpuUMepax © 3amadax
[anexTponHBIE pecypc]:  YdeOHoe
nocobue / A. C. boprakoBckuii, A.
B. [Ilantenees - MockBa: OOO
"HayuHo-u3znarenbckuit LEHTP
NHOPA-M", 2022 - 592 c. [OU]
[OBC 3HaHUYM | URL:
https://znanium.com/catalog/docume
nt?1d=400396

Bcero

43 81

5. ®oHJ OLIEHOYHBIX CPEACTB JIsl MPOBEICHUA IPOMEKYTOYHOM aTTeCTAluN

5.1. Dransl popMuUpOBaHUS KOMIIETeH M

Nunukarop
[Tonpaznen qUCHUIUINHEIL Kommerenius | AocTHXEHUS

KOMITETEHIINHU
Hoppaznen 1.1. Marpuusl. Onepanun Haj MaTpULIAMU. 33
OCHOBHBIE CBOMCTBa oOmNE€panuidi HaJg  MaTpPUIAMH.

. OIIK-2

Onpenenutens.  Bpruncnenne  oOpaTHOH — MaTpHIIBL. V4
CgoiicTBa 00paTHOI MaTPHIIHI.
Iompasnen 1.2. Panr maTpunsl. BelumcneHne panra OILIK-2 33
MaTpHLbI. V4
ITogpaznen 2.1. Pemenue cucremM ypaBHEHU MaTpUYHBIM OIIK-2 33
MeTronoM. PemeHne cucTteM  ypaBHEHUMHM  METOAOM Va4
Kpamepa. Pemenne cucrem ypaBHeHuid metonoM [ aycca.
[Togpaznen 2.2. CrpykTypa MHOXECTBA PEUICHUM OIIK-2 33
CUCTEMBI JIMHEWHBIX ypaBHeHui. Teopema Kponekepa- VA
Kanemnn.
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ITogpaznen 3.1. [lonstue Bektopa. JInHelHbIE onepanuu
HaJl BEKTOpaMH, UX CBOMCTBA. TeopeMa O KOJUIMHEAPHBIX
BEKTOpax. J[eHCTBUSA Hal BEKTOPAaMH, 3aJaHHBIMU CBOUMU
KoopauHaramu. Mopayns  BekTopa.  Hampasmisromue
KOCHUHYCHI BeKTopa. KoopauHaThl MPOU3BOJIBHOTO BEKTOPA
B JEKapTOBOM  cuctemMe  KkoopauHar.  CkaispHoe
IIPOU3BEICHUE BEKTOPOB.

OIIK-2

33

V4

Honppaznen 3.2. IloHsTue JMHEHHOTrO NPOCTPAHCTBA.
[Tpumepsl JIMHEMHBIX MIPOCTPAHCTB. JIluneitnas
3aBUCHUMOCTb M HE3aBUCUMOCTb BEKTOPOB. PaHr cucremsl
BEKTOpPOB.  bazuc u  pa3MepHOCTr  BEKTOPHOTO
npoctpancTBa. KoopauHatel BekTopa B 0asuce.

OIIK-2

33

V4

[Togpaznen 4.1. VYpaBHeHHe mnOpsIMOM HaA IIJIOCKOCTH.
YpaBHeHUE MPSAMOH, IPOXOAIIEH Yepe3 3aJaHHYI0 TOUKY
NEPIECHIUKYISIPHO 3alaHHOMY BekTopy. HMccinenosanue
o0miero ypaBHEHHS MpPsIMOH. YTod MeXIy MpsSMbIMU.
YcnoBusd  mapaienbHOCTH W NEPHEHAMKYISIPHOCTH
IPSIMBIX.

OIIK-2

33

V4

Ilogpaznen 4.2. VYpaBHEHHE IUIOCKOCTH, HPOXOISIICH
yepe3 3aJaHHYI0 TOYKY IMEpIEeHIUKYISIPHO 3aJaHHOMY
BekTopy. MccnenoBanue oO1ero ypaBHEHHs IJIOCKOCTH.
Kanonuueckoe ypaBHeHUE TMpAMOW B MPOCTPAHCTBE.
YpaBHeHUE NpsMOM, MPOXOIAIICH Yepe3 JABE pa3IudyHbIe
TOYKU IIPOCTPAHCTBA. YTOJ MEXAY IUIOCKOCTSMHU. YTOJI
MEXAY NPSAMBIMU B IIPOCTPAHCTBE. YTOJ MEXAY MPSIMON U
MI0CKOCThI0. KpuBble BTOpPOro mopsigka:  3JUIMIIC,
runepbora, mapadora.

OIIK-2

33

v4

[Mogpazgen 5.1. Mmuorouwnensl. KoMiiekcHble yucia u
JeicTBUS Haa HUMU. MoJynb U apryMEeHT KOMILJIEKCHOTO
Yyucna.

OIIK-2

33
V4

[Togpaznen 6.1. IlonsTue JMHEHHOro omepaTopa.
IIpuMepsl  nuHEHHBIX — omepaTopoB. JleWcTBus  Hap
JUHEHHBIMU  omepartopamu. OOHMH BUA JIMHEHHOTO
orneparopa, MaTpulla JMHEHHOTO OMepaTopa.

OIIK-2

33

v4

[oppaznen 6.2. CoOCTBEeHHBIE 4YHClIa U COOCTBEHHBIE
BEKTOPHl MATPHUIIbl. XaAPAKTEPUCTUUECKU MHOTOWICH
MAaTpPHUIIBL

OIIK-2

33
V4

[Mogpaznen 7.1. Moaenb MEeXIyHApOIHON TOPTOBIIH.

OIIK-2

V4

[Mogpazgen 7.2. Craruueckass MoOJAENb  JMHEHHOMN
MHOT'OOTPACJIEBON Y5KOHOMUKHU JI€OHTHEBA.

OIIK-2

V4

5.2. lllkaapl 1 KPUTEPHUHU OLIEHNBAHUSA TOCTHKEHUSA KOMIIETEeH Uil

Bungsl onienok

Oneuku

AxaneMudeckas OlleHKa 110 2-X OaIbHOHN
mkase (3a4yer)

He 3auteno

3auTeHo

Bun onenkn

OueHkn

AkaneMudeckas OleHKa 1Mo 4-X OaTbHOM | HEYIOBIET-
[IKAaJIe BOPHUTEIIBHO

YAOBJIETBO-
PHUTEIIBHO

XOpOUIO | OTJIMYHO
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5.2.2. Kputepun oueHUBAHNS JOCTHKEHHs] KOMIIETEeHIHit

Kpurepun oneHkn Ha 3a4ere

OrneHKa 3K3aMeHaTopa, Kputepun
YpOBEHb
3auTeHo OOyuaromuiicsi TIOKa3ajl 3HAHUE OCHOBHBIX TOJIOKCHHH y4eOHOM
JUCLMIUIMHBL, YMEHHME IMOJIYYUTh C IIOMOULIbIO IIpenojaBaTess
MPaBWJIbHOE pelleHrEe KOHKPETHOM MpakTUYeCKON 3a/1auu U3 yuclia
NPEeJyCMOTPEHHBIX  paboueil  mporpaMMoif, 3HaKOMCTBO  C
PEKOMEHIOBAHHOM CITPaBOYHOM
He 3aureno [Tpu oTBeTe 00yyaromerocs BHISBUINCH CYIIECTBEHHBIE MTPOOETHI B

3HAHUSX OCHOBHBIX IOJIOXKEHUH Y4eOHOH AMCLUIUIMHBI, HEYyMEHHUE
C IIOMOIUBIO IIPENOAABATENs IOJYYUTh IPABUIBHOE PEILICHUE
KOHKDETHOW IPAaKTUYECKOW 3aJa4d W3 4YHCIa MPELyCMOTPEHHBIX
paboueii nporpamMmmoin y4eOHOM TUCIUTUIMHEI

Kpurepumn oneHKH TeCTOB

Onenka, ypoBeHb
JOCTHKEHUS
KOMIIETCHIIUI

OnucaHnue KpuTepueB

OTan4HO, BRICOKUH

ConeprxkaHue NpaBUIIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopo1o, NPOABUHYTHIN

CopepxaHue TpaBUIIbHBIX OTBETOB B TECTE HE MeHee 75%

Y 10BIIETBOPUTENBHO,
IMOPOTOBBIN

ConeprxaHue NMpaBUIIbHBIX OTBETOB B TecTe HE MeHee 50%

HeynosnersopurensHo,
KOMIIETCHIIMSI HE OCBOCHA

ConeprxaHue paBUIIBHBIX OTBETOB B TecTe MeHee 50%

KpuTtepnu o1ieHKH YCTHOTO onpoca

Onenka, ypoBeHb
JOCTHKEHUS
KOMIIETCHIIUI

OnucaHue KpuTepueB

3a4TeHO, BEICOKHI

CTyneHT IeMOHCTPHUpPYET YBEpPEHHOE 3HaHHWE MaTepuaia, YETKO
BBIPAXKAET CBOIO TOYY 3PEHHUSI MO pacCMaTpUBAEMOMY BOIPOCY,
MIPUBO/IS COOTBETCTBYIOIINE TPUMEPHI

3a4TeHO, MPOJIBUHYTHIN

CTyneHT JeMOHCTpPUpPYET YBEpPEHHOE 3HaHUWE MaTepuana, HO
JOTYCKAeT OTJEIbHBIC MOTPEIIHOCTH B OTBETE

3auTeHo, OPOTOBBIH

CTyneHT NeMOHCTPUPYET CYILIECTBEHHbIE MPOOEabl B 3HAHUAX
MaTepuaa, JOIycKaeT OIIMOKH B OTBETaX

He 3auteno,
KOMIIETCHIIMS HE OCBOCHA

CTyneHT [eMOHCTpUpYET HE3HaHHE

rpyObIe OITMOKY B OTBETaX

MaTepuana, J0IycKaeT

Kputepuu onieHku penieHus 3a1ay

Onenka, ypoBeHb
TOCTHKEHUS
KOMIIETCHIIUI

OnucaHnue KpuTepuen

3a4TeHo, BEICOKHIA

CTyI[GHT YBEPCHHO 3HACT MCTOAUKY U aJITOPUTM PCIICHHA 3a1da4H,
HC JOITyCKacT ($)1115(s10) 3 IIpU €€ BBIITOJHCHHH.

3a4TeHO, MPOJIBUHYTHIN

CTyIeHT B 1IeJIOM 3HAeT METOJIUKY W aJITOPUTM pEIICHUS 3a/1a4H,
HE JIONyCKaeT rpyObIX OMIMOOK MPU €€ BBIMOJTHCHUU.
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CTyZneHT B LIeJIOM 3HAeT METOAMKY M aJITOPUTM PEIICHUS 3a1adH,
3auTeHo, TOPOTOBBIH JOMYCKAeT OLIMOOK MPH €€ BHIMOJIHEHUH, HO CITIOCOOEH UCTIPAaBUTh
UX IIPU IIOMOILHY IPENOAABATEIS.

CryzneHT He 3HaeT METOAUMKY M alIrOpUTM pELIEHUs 3ajaud,
JOTyCKaeT TpyOble OMMOKH MPU €€ BHIIIOJHEHHH, HE CIIOCOOCH
HUCIIPABUTH UX IIPHU TOMOIIN NPCIIOJaBaTCIIA.

He 3auteno,
KOMIICTCHIIUS HE OCBOCHA

5.3. MaTepuaJibl /151 OLEHKH JOCTHKEHUSI KOMIeTeH i
5.3.1.1. Bonpocsl K 3K3aMeHy
«He nipexgycMOTpeHbI»

5.3.1.2. 3aga4u K 3K3aMeHY
«He npexycMoTpeHb»

5.3.1.3. Bonpochl K 3a4eTy ¢ OLeHKOM
«He npexycMoTpeHb»

5.3.1.4. Bonpocsl Kk 3a4eTy

Kowmre-
Ne Conepxanue - MK
1 Marpuuel. Onepaunn Hajg MaTpuiaMu. OCHOBHBIE CBOMCTBA OIIK-2 V4
orepanuii HaJl MaTpULIAMHU.
Onpenenurenu KBaJgpaTHbIX Marpull: omnpeaenenue u | OIIK-2
2. OCHOBHBIE  CBOMCTBa. MuUHOPH ®  anreOpanvecKue V4
JIOTIOJTHEHU .
3 O6mas opmyna ais BeIUUCIEHUS ompenenuTeneid, Teopema | OITK-2 33
’ Jlanmaca. OGpartHast MaTpuua. Y4
4 Beruncnenne oOpatHoit wmatpuiel. CBoiictBa oOpartnoii | OITK-2 V4
MaTPUIIBIL.
5 Panr marpuupl. basucHblii MuHOp MaTpuubl. Beruucienue | OIIK-2 33
paHra MaTpHIIbL.
6. Pemenue cucrem ypaBHeHui merogoM Kpamepa. OIIK-2 Y4
7. Pemienue cucrem ypaBHeHUil meToaoMm ['aycca. OIIK-2 Y4
] Pelienue cuctemsbl IMHEHHBIX YPABHEHUI B MAaTPUUHOM OIIK-2 V4
' dopme.
9. Pemienue cucrem ypaBHeHUi! meToaoMm ['aycca. OIIK-2 Y4
10. | Teopema Kponekepa-Kanemnu. OIIK-2 33
11. | [lonarue Bektopa. JIuHeiHble onepauuu Haa BekTtopamu, ux | OIIK-2 33
cBoiicTBa. Teopema 0 KOJUIMHEApHBIX BEKTOpaX.
12. | [Ipoekmusi BekTopa Ha ocb. OCHOBHbBIE cBoiicTBa mpoekuuu. | OIIK-2 33
Yron mexay BEeKTOpamMHu. YTosl BEKTopa ¢ ocblo. IloHsATne
0a3uca BEeKTOPHOTO MPOCTPAHCTBA.
13. | HelictBus HaJ BEKTOpaMHU, 3alaHHBIMU ceoumu | OIIK-2 33
KoopAauHaTamMu. Moaynb BekTopa. Hampasistoriye KOCHHYChI
BekTopa. KoopauHaTe! IpOM3BOIBHOTO BEKTOPA B JEKAPTOBOM V4
CUCTEME KOOpJIUHAT.
14. | CkansapHoe Npou3BEACHHUE IBYX BEKTOPOB. OIIK-2 33
15. | YpaBHeHue mnpsiMOM Ha IUIOCKOCTH. YpaBHeHue mpsamoi, | OIIK-2 33
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MPOXOIAIICH Yepe3 3aJaHHYI0 TOYKY NEPHEHIUKYISIPHO v4
3aJaHHOMY BekTopy. MccrnemoBanue oOIIEro ypaBHEHUS
MIPSIMOM.

16. | YpaBHeHue mnpsAMoH, Npoxonsduieil yepe3 3azaHHyro Touky | OIIK-2 33
NapajyieIbHO TaHHOMY BEKTODY.
YpaBHEHHE IPIMOU, MPOXOIAIIEH Yepe3 IBE NaHHbIC TOYKHU. v4
[TapameTpudeckne ypaBHEHUS TIPSIMOM.

17. | Yron w™exny npsaMeiMH. YcinoBuss napamuienpHoctd u | OIIK-2 33
MEePIECHANKYJISIPHOCTH TIPSMBbIX. v4

18. | YpaBHeHHE MIIOCKOCTH, MTPOXOAsIIeH uepe3 3agaHHyo Touky | OIIK-2 33
NEePHNEHAUKYISIPHO  3aJaHHOMY BekTopy. MccnenoBanue Va
00I1ero ypaBHEHHsI TNIOCKOCTH.

19. | Kanonunueckoe ypaBHeHue mnpsiMmod B  mpoctpaHcTBe. |  OIIK-2 33
VYpaBHeHHE NPSAMOM, MNPOXOASAUIEN 4Yepe3 JABE pa3IudyHbIe
TOYKH IpocTpaHcTBa. [lapameTpuueckne ypaBHEHUS TPSIMOM. b

20. | Yron wMexay IUIOCKOCTSMU. Yron wmexay npsmeima B | OIIK-2 33
IIPOCTPAHCTBE. YTOJI MEXAY MPSIMOHN U IUNIOCKOCTBIO.

21. | Dnnunc. BeIBOJ KAaHOHUYECKOTO YpaBHEHHUS HJUIUTICA. OIIK-2 Y4

22. | UccnenoBanre ¢GOpMBI diumdiica mo ero kKaHoHuwdeckomy | OITK-2 V4
YPaBHEHUIO.

23. | 'nmep6osa. BeIBOJI KAHOHWYECKOTO YPaBHEHUS THIIEPOOIIHI. OIIK-2 Y4

24. MHuorounensl. Paznoxenue MHorouneHa Ha MHoxutenu. | OIIK-2 V4
Teopema besy.

25. KommiekcHplie uucna u JE€WCTBUS Haa HUMH. Moaynb U OIIK-2 33
apryMeHT KOMIUJIEKCHOTO YHUCIIA.

26. @opmMbl  3aMCU  KOMIUIEKCHBIX uucen. JlelicTBus Han OIIK-2 33
KOMIUICKCHBIMU YHCIIAMHU B TPUTOHOMETPUIECKOU (hopme.

27. | ®opmyna Myaspa. Kopenb n-oif crenenu u3 xkomiuiekcHoro | OITK-2 33
4HCIIa.

28. | IlokazarenpHas ¢opma KoMmIUIeKcHOro uyucia. @Popmyma |  OIIK-2 33
Ditnepa.

29. | Ilowsatue nuueriHOoro mpoctpancTBa. I[lpumepst nuneitHbix | OIIK-2 33
IIPOCTPAHCTB.

30. | JIuneiiHas 3aBUCUMOCTh U HE3aBHCUMOCTb BEKTOPOB. OIIK-2 33

31. | Panr cucremsl BekTopoB. basuc u pasmepHocts BekTopHOoro | OIIK-2 33
npoctpancTBa. KoopanHatel BekTopa B 0asuce.

32. | llonarue umHelHOro omnepatopa. Ilpumepsr muHelnbx | OIIK-2 V4
onepaTopoB. JleicTBUs HaJ JIMHEHHBIMU ONEPATOPAMH.

33. | O6umwmii BuA JMHEHHOTrO omepaTopa, Mmarpuua juHeiHoro | OIIK-2 V4
oneparopa.

34. | CoOcTBeHHBIC YHCIa W COOCTBEHHBbIE BEKTOpbl Matpwibl. | OITK-2 33
XapakTepUCTUUYECKUI MHOTOUYJIEH MATPHUIIBI.

35. Moaenb MeXIyHapOAHON TOPrOBIIH. OIIK-2 V4

36. | CraTtuueckas MoJedb  JuHEHHOW  MHorootpacieBod |  OIIK-2 V4
SKOHOMHUKHM JIeOHThEBA.

5.3.1.5. IlepeueHb TeM KYPCOBBIX IPOEKTOB (padoT)
«He npexycMoTpeHbD)
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5.3.1.6. Bonpochl k 3a1MTe KypcoBOro npoekra (padorni)

«He npeaycmMoTpeHb»

5.3.2. OueHo4YHbIe MaTEPHAJbI TEKYIIET0 KOHTPOJISI
5.3.2.1. Bonpocsl TeCTOB

Coneprxanue

Komre-
TCHI U

WJIK

1 0 3
Ompenenurens [0 1 O] paBeH...
0 3 1

_1’
_0’
_4’
_3’

OIIK-2

V4

[TomMHOXECTBO ~ JTaHHOTO  JIMHEHHOrO  MPOCTPAHCTBAa, 3aMKHYTOE
OTHOCUTEJIbHO JIMHEWHBIX OIEpaluii, BBEICHHBIX B JAHHOM JMHEWHOM
MPOCTPAHCTBE, SIBISAETCS:

- HEJIMHEUHBIM MOANPOCTPAHCTBOM;

- CHCTEMOH;

- JINHEWHBIM ITOANPOCTPAHCTBOM.

OIIK-2

33

Bce kopHH XapaKTepUCTHIECKOTO YPABHEHHS CaMOCOIIPSHKEHHOTO
oreparopa

- IEWCTBUTEIBHEIC,

- MHHAMBIE;

- TIOJI0KUTEIIbHEIC;

- 0TpHuaTeanHe.

OIIK-2

33

Marpuiia TMHEHHOTO oneparopa A, JEHCTBYIOIIETO B HEKOTOPOM
JTUHEHHOM IIPOCTPAHCTBE, ABJISETCS B JAaHHOM 0a3uce IMaroHaabHOM TOTaa
Y TOJIBKO TOT'/Ia, KOTJIa BCE BEKTOPHI 3TOr0 0aszuca SBISIOTCS ...

- COOCTBEHHBIMH 11 A;

- MaTPULIEU-CTPOKOI;

- MaTpHIIEH CTOIOIOM;

- BBIPOKJICHHOW MaTpULICH.

OIIK-2

33

PacnonosxeHue npsMbIX B IOPSAJKE YBEIUYECHUS yIila UX HAKIOHA K OCH
abcrmcc

1: X-5Y+20=0

2: X-3Y+18=0

3:2Y -8+ X=0

4:5Y +X-16=0

OIIK-2

33

C yBenM4eHuEeM pacCTOSHUM 0 Hayaia KOOpAUHAT IpsIMbIe
pacrnoJiararorcs:

[:6X+ Y- 6=0

2:6X+2Y-12=0

3:6X+3Y-18 =0

4:6X+4Y -24=0

OIIK-2

33

[Tapbr mpsAMBIX:

Y-6X-10=0, Y- 11X+2=0  mnepecekarTcs
Y-5X-8=0, Y-5X+8=0 napasuiebHbI
Y-4X-7=0,4Y + X+20=0 mneprneHaIuKyIspHbI
Y-3X-4=0, 3Y-9X-12=0 coBmagarmoT

OIIK-2

33
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1 0
Haiinure npousBenenue Matpun A = ( ; 2 14) uB= (—1 3 )

-1 —10y.
b (—3 8 )
1 -1
(L, 5 )
2 0 3
(5 4 Za)
4) JlanHas onepauus He BBIIOJIHHUMA.

OIIK-2

33

MakcumanbHOE YHCII0 JTUHEHHO HE3aBUCUMBIX BEKTOP-CTOJIONOB (CTPOK)
Ha3bIBACTCS:

1. Panrom Martpuiibli,

2. IlopsinkoM MaTpullbl;

3. OnpeaenuTenemM MaTpPUIIbL;

4. JlnaroHajibo MaTpHUIIbL.

OIIK-2

33

10.

Yron mexay npameiMu X - 2y +3=0 u 3x +y -5 =0 paBeH ... rpagycam.
-45;
-30;
-90;
- 0.

OIIK-2

V4

11.

KoOpaMHATHI BepIInHa Mapaboisl y — 4y — 4x —8 = 0 HMEIOT BUJ
- (-3,2);

- (372)’

-(2,3);

- (-2,-3).

OIIK-2

V4

12.

Kpupast x” — y° —4x +6y = 9 ©MeeT LeHTP B TOUKE C KOOPAMHATAMH
- (25 3)a
- (45 9)3
- (45 6)a
- (4, -6).

OIIK-2

V4

13.

BerBu mapaGonbsr y- — 4y + 2x + 8 = 0 HampaBJIeHSI . ..
— BIIEBO;

— BIIPABO;

— BHU3;

— BBEpX.

OIIK-2

V4

14.

VpaBHenne 4x” — 5y +20x +30y + 10 =0 ompexernser:
- runepooiy;

- mapabomny;

- OKPY>KHOCTB;

- DJUIHIIC.

OIIK-2

V4

15.

Cpezu BEKTOpOB g = (2{—4}—]?), b= (l_—j_—/;) uc=(—4i +8j+2k)

KOJUIMHEAPHBI. . .

OIIK-2

33

16.

BepHo nm yTBepKIeHHE: OJHOPOJHAS CHUCTEMA JIMHEHHBIX YpaBHEHHI
SIBJISIETCS] HECOBMECTHOM?

1. la;

2. Her;

3. He Bcerna.

OIIK-2

33

17.

C yBenn4yeHHeM CKaJIIpHBIX POU3BEAEHUI ITapbl BEKTOPOB
pacrosararTcs B MOPsAIKE:

1. a=3,-1,4)

OIIK-2

V4
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18.

BCKTop Z' = 5 X E HNMECT KOOPAUHATEI... ITPHU YCIOBUH, YTO
) a =2 0,-1),b=1,1,2)

€=(1,-3,2);

C=(1,2,3);

€=(3,-2, 1);

C=2,1,-3).

OIIK-2

V4

19.

2 2
JlaHO ypaBHEHHE IUIUICa al + RS 1 . Bonbmas momyock 3TOroO
25 9
JJUIAIICA PABHA. ..
- 5,
-25;
- 3,
-0.

OIIK-2

V4

20.

AcumMntotamu runepoonsr Xy’ _ | SABJISIIOTCS IIPSIMBIE. ..
16 9

3
y==—x;

4

4 4

y=I—Xx;

3

16
y=t—x

9

2

OIIK-2

V4

21.

2
DKCIEHTPUCHTET ruepOonbl X _ Y _ | paBeH...
4 3

e

N | —

o[ 5]

OIIK-2

V4

22.

I[aHHbIe O IIpOU3BOJCTBE CEIbCKOXO03SMCTBEHHBIX IMPOAYKTOB TPEX BU/IOB,
3C€PHO, MOJIOKO U MsCO B JIBYX (bCpMCpCKI/IX X03SIUCTBAX MMpCACTaBJICHLI B

OIIK-2

33
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3

YCIIOBHBIX €IMHHUIIAX B BUJE CIACAYIOIMIMX MaTpUIl A| = (299 316 271)
412 360 425
_ ( 212 236 401

27\ 235 358 408
BBITJIAOUT. ..

), Marpuna CpeaHeroJoBoro nmpupocrta nNpoagyKToB

b

(421 552 6?2)
647 718 833

2

D

(210,5 276 135,5)
323,5 359 2125

b

(98]

—3 80 130
(177 2 17)

(3 — 80 —130).

4.
—177 —2 —17

23.

VYpaBHEHHE OKPYKHOCTH C IIEHTpoM B Touke (1;2) u paguycom R=2 nmeer
BU/I...

(x+1)7 +(y+2) =2;
(x=1)" +(vy-2) = 4;
(x+1) +(y+2) =4.

OIIK-2

33

24.

['eomeTpuueckoe MecTO TOUYEK TIUIOCKOCTH, JUISI KaXIAOW M3 KOTOPBIX
MOJIyJIb PA3HOCTH PACCTOSIHUM 10 ABYX AAHHBIX TOYeK ((POKYCOB) TOH ke
MIJIOCKOCTH €CTh MOCTOSIHHAS BEJIMYMHA, HA3bIBAIOT. . .

1. Dmmuncowm;

2. IMapabomnoii;

3. T'unepOomnoii.

4. Ilpsimoi.

OIIK-2

V4

25.

Kanonunueckoe YPAaBHCHHUC JJIJIAIICA UMECT BU/I:
2 2

XY .

2 2
a b

OIIK-2

V4

26.

VpaBHEHUE JUPEKTPUCH TAPAOOIIBI y2 = 8X mmeer Bux:
y=-4;

y=28;

y=4.

OIIK-2

V4

27.

MakcumanbHOE YUCII0 JTUHEHHO HE3aBUCUMBIX BEKTOP-CTOJIONOB (CTPOK)
Ha3BbIBACTCH:

-Panrom mMarpuiisi;

-ITopsiakoM MaTpuLbI;

-OnpenenureneM MaTpUILbI;

-JlnaroHaJib10 MaTpULbI.

OIIK-2

33

28.

Ecau B MaTpuC 4YUCJIO0 CTPOK PaBHO YUCITY €€ CTOJ'IGI_IOB, TO TaKas MaTpHulld

OIIK-2

33
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Ha3bIBACTCH:
- CTUHUYIHOM;
- KBaJI[paTHOM;
- TUaroHAJILHOU.

29.

Ecau B MaTpuleC BCC 3JICMCHTDBI rJIaBHOM AuaroHajiv paBHbI CIWMHHUIIC, a BCC
OCTAJIbHBIC 3JICMCHTBI — HYJICBBIC, TO TaKas MAaTpUILld HA3BIBACTCA. . ..

OIIK-2

33

30.

Ecnu A u B — 11Ba nuHEMHBIX omepaTopa, IEMCTBYIOMMX B €BKJIMI0BOM
npoctpanctse E, To oneparop (AB) *, conpsikeHHBIN MTPOU3BEICHUIO ITUX
OIepaTopoB, paBeH:
- B*A*;

- A*B*;

- BA;

- AB.

OIIK-2

33

31.

Ecnu cymectByroT npoussenenust AB u BA, npuuem AB = BA, To
MaTpuubl A u B Ha3bIBaIOT:

- [lepecTaHOBOYHBIMHY;

- PaBHBIMU;

- OGpaTHBIMH.

OIIK-2

33

32.

Ecnu xapakrepuctuueckoe ypaBHEHUE KBAJAPATHOM MATpPUIlbl MOPSIKA N
MMEET N MOMAPHO PA3JIMYHBIX JACHCTBUTENBHBIX KOPHEH, TO 3Ta MaTpHIa
mogo0Ha HEKOTOPOW MaTpHILE:

-CTUHUYIHOM;

- KBaJI[paTHOM;

- TUaroHaAJIILHOM.

OIIK-2

33

33.

Ecnu  xapakrepuctuueckoe — ypaBHEHME  JIMHEMHOTO  omeparopa,
JNEHUCTBYIOLIETO B N-MEPHOM JIMHEWHOM IMPOCTPAHCTBE, UMEET N MONAPHO
Pa3IMYHBIX NEUCTBUTEIBHBIX KOPHEH, TO CYyIIECTBYeT 0as3uc, B KOTOPOM
MaTpHIia 3TOr0 ONepaTopa ABISETCA ...

-€IUHUYHOM;

- KBaIpaTHOW;

- JUaroHaJILHOM.

OIIK-2

33

34.

COBOKYITHOCTP M * N JEUCTBUTEIBHBIX YHCEN, PACIIOJIOXKEHHBIX B BUJIE
MPSMOYTOJIBHOW TaOJIUIIBI, T/IE M — YHUCIO CTPOK, N — YKCIIO CTOJIOIOB
TaOJHUIIBI, HA3BIBACTCH. . .

OIIK-2

33

35.

KBagparuunas ¢opma KaHOHMUECKOTO BHa HE UMEET B CBOCH 3aIUCHU:
- OTpuLaTenbHbIX 3HAYCHUII;

- [TonapHbIX IPOU3BENECHUN IEPEMEHHBIX;

- BexTopos.

OIIK-2

33

36.

B nuneiinom npoctpanctse V; a100bie 1Ba KOJJTMHEAPHBIX BEKTOPA:
- JInHEeHHO 3aBUCHMBI;

- JIuaeiHO HE3aBUCHMEL,

- Kommiianapssi;

- [lepecekarorces.

OIIK-2

33

37.

OmnpepenuTtesb MPOU3BEICHHS ABYX KBAIPATHBIX MATPHIL OJTHOTO MOPSIKA
paBeH:

- [IpousBeneHUIO OMpeenuTeNel 3TUX MaTPUIL;

- CymMme omnpenenuTenei;

- YIBOGHHOMY MTPOU3BEICHUIO ONPEICIUTENCH dTUX MaTPUIL.

OIIK-2

33

38.

Marpuna TOXAECTBEHHOTO OIeparopa HE3aBUCMMO OT BblOopa 0Oa3uca B
JIUHEWHOM IIPOCTPAHCTBE SIBJIACTCS:

- Enquananoi;

- OGpaTHOii;

OIIK-2

33
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- TpaHCTIOHUPOBAHHOI.

39.

B eBkaMaoBOM  mpoOCTpaHCTBE MaTpUlla IepexoJa OT  OJHOrO
OPTOHOPMHPOBAHHOTO 0a3uca K APYromy sBISETCS:

- Enquananon;

- O6paTHOii;

- OpTOrOHaNBHOM;

- TpaHCTIOHUPOBAHHO.

OIIK-2

33

40.

[Ipy TpaHCOHUPOBAHNUU MATPHUIIBI €€ ONPEIETUTEID
- He mensercs;

- MensieT 3HaKk Ha IPOTUBOIIOJIOKHBIN;

- YMeHbIlIaeTCH;

- YBenn4uuBaercs.

OIIK-2

33

41.

HopMupoBanHoe nmpocTpaHCTBO — 3TO JUHEHMHOE MPOCTPAHCTBO, B
KOTOpPOM 3a/iaHa HOpMA ...

- Bekrtopa;

- Marpuiisr;

- MHoOXecTBa.

OIIK-2

33

42.

Ecnn B kakoil-HMOyAb CTpOKE MaTpuIlbl NPUOABUTH IPYIyI0 €€ CTPOKY,
YMHOXEHHYI0 Ha  4YHCJIO, TO  ONpENeNuTeNb  3TOH  MaTpHUILbI
- He mensercs;

- Menser 3HaK Ha MPOTUBOIOI0KHBII;

- YMeHbIIaeTcs;

- YBeauuuBaeTcs.

OIIK-2

33

43.

Matpuueit  nuHeiiHoro  omeparopa, OOpaTHOro  omeparopy A,
JEHCTBYIOIEMY B JTMHEHHOM IPOCTpaHcTBe L M MMeromemMy B HEKOTOPOM
O6azuce Marpunty A, Oymer B TOM ke 0Oa3suce Marpuua
AL
_E’
- A"

OIIK-2

33

44.

Pasmep matpunst C = A, - B3 paBen:
- Cy3;
- Ca3;

OIIK-2

33

45.

Marpuua, TpaHCIOHMPOBAHHAs K OPTOIOHAJIIBHONM MaTpulle, SBIsAETCA
MaTpULEen

- Equnuunoi;

- O0paTHoIii;

- OpToroHanbpHOM;

- TpaHCTIOHUPOBAHHO.

OIIK-2

33

46.

Yucno coOCTBEHHBIX 3HAYEHUH CUMMETPUUYECKON MaTpHIIbI MOPSIKA N €
Y4€TOM MX KpaTHOCTH K paBHO 4yuCIy

OIIK-2

33

47.

[IycTp B IpOU3BOIBHOM JIMHEHHOM MPOCTPAHCTBE JIaHbI JBA BEKTOpA C| U
C» M MYCTh BEKTOpHI a = 2¢; + 3¢y, € = ¢; + 5¢p, y = 3¢; — 2¢,. Tornma
CHUCTEMa BEKTOPOB a, €, y:

- JIuneliHo 3aBUCHMA,;

- JImHeliHO He3aBHCHMA.

OIIK-2

33

48.

[TycTh B IPOU3BOJIBLHOM JIMHEHHOM MTPOCTPAHCTBE JaHbI JBa BEKTOpA C; U
C, M IYCTh BEKTOPHI a = 5¢; + 3¢y, € = -¢; + 2¢3, y = 7¢; — 3¢,. Torna
CHCTEMa BEKTOPOB a, €, y:

OIIK-2

33
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- JIuneliHo 3aBUCHMA,;
- JImHeliHO He3aBHCHMA.

49.

CkanspHoe mpou3BeIeHne BEKTOpoB a (4, 2, -5), b (2, 6, 4) paBHo...
1. 0
2. 2
3. 3
4. 1.

OIIK-2

33

50.

[Ipyr yMHOXEHHMH BCEX 3JIEMEHTOB HEKOTOPOM CTPOKU MATPHIIBI HA YUCIIO
ONPEACIUTENh UCXOAHON MaTPHUIIbI

- YMHOXAaeTCs Ha 3TO YHCJIO;

- He mensercs;

- MensieT 3HaK Ha IPOTUBOIOJIOKHBIMN.

OIIK-2

33

51.

JIBa BeKTOpa B €BKJIMOBOM IPOCTPAHCTBE OPTOTOHAIBHBI, €CIIH UX
CKaJISIPHOE TPOU3BEIEHUE PABHO:

-0;

-1.

OIIK-2

33

52.

Hanet Touku A(S; -2), B(-3;-10) Opaunata cepenunsl orpe3ka AB paBHa:

OIIK-2

V4

53.

-4,

OIIK-2

V4

54.

[Ipamas 3x+ Sy -5=0 nepecexkaet ocb OY B TOUKE C KOOpJIUHATAMH. ..
- (150);
- (-6:2);
- (0;1);
- (4:-3).

OIIK-2

33

55.

Ecnu xonuuecTBO CTPOK MaTpHIlbl HE PABHO KOJIMYECTBY CTOJIOIIOB, TO
Takasi MaTpHIla HA3bIBAETCAL..

- KBagparnas;

- [IpamoyronpHas;

- TpeyronbHas;

- JluaronanbHasi;

OIIK-2

33

56.

Marpuliieil Ha3bIBaeTC:
- Ta0JIMIIA DJIEMEHTOB;

- BEKTOp;

- pyHKIIHUSA;

- YUCJIO.

OIIK-2

33

57.

Pemennem ypasaenust XA = B, riae A, B — kBagpaTHbie MaTpHIIBI OTHOTO U

TOTO K€ NOPSAKA, IPUYEM A — HEBBIPOKCHHASI MATPHLIA, SIBJISIETCS MaTpPHLIA
X:
- =BA'1;
-X=A"'B;
- X=B/A;
- X=A-B.

OIIK-2

33

58.

Kax uzmenurcs onpenenuTesib MaTPULIbI YETBEPTOTO MOPSJIKA, €CIIHU KaXKAbIH
e€ 2JIEMEHT YMHOXHTD Ha 27
- yBenuuuTtcs B 4 pasa;

OIIK-2

33
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- HE U3MEHHUTCS;
- yBennuuTcs B 16 pas;
- yBeNIM4uuTCA B § pas.

59. | Kak u3MeHHTCS ONPEICITUTENb €CIIA U3 €r0 MEPBOM CTPOKH BBIUECTh TPETHIO OIIK-2 33
YMHOXXEHHYIO Ha TpHU?
- I3MEHUT CBOM 3HAK;
- HE U3MEHHTCS;
- yBEJIMYHTCS B 3 pasa;
- CTaHEeT PaBHBIM HYJIIO.
60. | Jan tpeyronbauk ABC ¢ Bepmmaamu A (— 3; 0), B (-5; -3) u C (3; 0). OIIK-2 V4
CocraBbTe ypaBHEHUE CTOPOHBI AB.
-2x—3y+8=0;
-3x+2y—9=0;
-2x—3y—9=0;
-3x—2y+9=0;
-3x—2y—9=0.
61. | YrnoBoii ko3 dumuent npsmoii Sy — 2x + 7 = 0 paBeH... OIIK-2 V4
-0.4;
-2,5;
- (-2);
- 7.
62. | Ilpu xakom 3Hauenuu k npsimeie y = 5x — 2 n y = kx + 5 napansnensHbl? OIIK-2 V4
- 5,
- (-2);
_1’
- (-5).
63. | Ilpu xakom 3HaueHUH K mipsimbie y = 2X + 4 u y = kX — 3 neprneHIuKyJIspHbI? OIIK-2 V4
- (-2);
-0,5;
- 4.
64. | Kakue miockoctu napauieabHbl OIIK-2 V4
l.4x —6y+3z+5=0;
2.2x -3y+z-5=0;
3.6x 8y —4z—6=0;
4. 3x—6y + 3z—6=0;
5.3x+4y—2z+3=0.
-1u2;
-1m3;
-2u4;
-3n4;
-3us.
65. | Beruucnurs: (2-i)(7+3i)-(1+i)(3-2i) OIIK-2 33
1. -3-5i1;
2. 12+2i;
3. 12-2i
4. 12.
66. | BepHo nu yTBepxkAeHHE: OJHOpPOJHAs cUcTeMa JIMHEHHbIX ypaBHeHui | OIIK-2 33

SIBJISIETCS HECOBMECTHOM?
- 1a;

- HET;

- HE BCerja.
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67.

I'eomeTpryeckoe MECTO TOUEK MIIOCKOCTH, ISl KaXkI0H U3 KOTOPHIX CyMMa
paccTOsIHUM 10 JABYX HAHHBIX TOYEK ((hOKYCOB) TOM K€ IUIOCKOCTU €CTh
MOCTOSIHHAS BEIMYMHA, HAa3bIBAIOT. ..

- BJUTUIICOM;

- mapaboJIo;

- TUnepOoJIoi.

OIIK-2

33

68.

I'eomerpuueckoe MeCTO TOUYEK IUIOCKOCTH, I KaXKJOW U3 KOTOPBIX
MOJ1yJIb PA3HOCTH PACCTOSIHMM 10 ABYX AAHHBIX TOYEK ((POKYyCOB) TOM xke
IUIOCKOCTH €CTh MOCTOSIHHASI BEJIMUMHA, HA3bIBAIOT. ..

- AJUINAIICOM;

- mapaboJIo;

- TUnepOoJIoi.

OIIK-2

33

69.

Kakoe  ypaBHeHME  ONMChIBAE€T TIEOMETPUYECKOE  MECTO  TOYeK,
paBHOyZAaleHHBIX OoT Touku F(-2, 0), x=27

- IIIIHIIC;

- napa0oua;

- ruriepOoJIa.

OIIK-2

V4

70.

CkansipHoe mpou3BeieHue BEeKTopoB a (4, 2, -5), b (2, 6, 4) paBHo...

OIIK-2

V4

71.

[Tpoeknus BexTopa a (1, -2, 2) Ha ock BekTopa b (2, 10, 11) pasHa...
-4/3;

- (-4/3);

- 4/15;

- 4.

OIIK-2

V4

72.

O06bem napasnienenurnena, MOCTPOEHHOro Ha BekTopax a(3;1;2), b(2;7:4),
c(1;2;1) paBeH...
-12;

OIIK-2

V4

73.

JIBa BeKTOpa BCeraa. ..
- KOMILJIaHAPHBI;
- KOJUIMHCAPHBbI;
- HET BEPHOI'0 OTBETA.

OIIK-2

33

74.

[Tepumetp TpeyroapHuka ¢ BepmuHaMmu B Toukax A (1, 3), B (-2, 3), C (-2,
-1) pagemn...
-12;

OIIK-2

Vi

75.

OnpenenuTh BUI 3aBUCUMOCTH JJISI CHCTEMBI JIBYX BEKTOPOB: A (-4, 2, 8);
A, (14, -7, -28).

- TUHEHHO 3aBHUCUMa;

- TNHEHHO HE3aBHCHMA.

OIIK-2

33
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No Conepxanue Komnerenmus | MUK

1. | Ilonstue matpuisl. HekoTopsie crieninanbHbIe BUABI MATPUIL. OIIK-2 33

2. | HeiicTBus HaJ MaTpULIAMH U KX CBOMCTBA. OIIK-2 33

3. | Panr Marpunbl. PaBeHCTBO CTpOUEYHOrO M CTOJIOIEBOTO paHTra OIIK-2 33
MaTpHII.

4. | Crynenuatsie MaTpuilbl. Haxoxaenue panra MaTpHIIbL. OIIK-2 33

5. | DnemenTapubie  mpeoOpa3zoBaHMs ~ MaTpuil. Teopema O OIIK-2 33
MPUBEJICHUN MATPHIILI K CTYIIEHYATOMY BHTY.

6. | Boluucnenue onpenenurenei 2 —ro U 3- ro nopsaka. OIIK-2 33

7. | PaznoxkeHnue onpeaenauTes no nNepBol CTpokKe. OIIK-2 33

8. | CoiicTBa onpenenuTenei. OIIK-2 33

9. | Kputepuii HeBBIPOKIECHHOCTH KBAIPATHOU MAaTPUILBI. OIIK-2 33

10. | Munopel u  anreOpavueckue jgonojHeHus. Pasnoxenue OIIK-2 33
OTIPEIICTUTEISI IO CTPOKE WIIH CTOJIOITY.

11. | Onpenenurtenb CyMMBbI M IPOU3BEACHUS KBAJIPATHBIX MATPHII. OIIK-2 33

12. | CrtocoObI BBIUKCIECHUS ONPEACIUTEICH N-Io MopsaKa. OIIK-2 33

13. | Cucrembl JHHEHHBIX ypaBHeHUM. PaBHocwibHbie CIIY nu OIIK-2 33
aneMeHTapHbie mpeoodpazoBanus CJIIVY.

14. | Kputepuii coBmectHoctu CJIY. Teopema Kponekepa -— OIIK-2 33
Kanemnu.

15. | Pemienne cucTeMbl JMHEWMHBIX ypaBHEHHMH MeTonoM ['aycca. OIIK-2 33
Uccnenoanue CJIY.

16. | Onnopoanass CJIY. ®OyHaaMeHTalbHasg CHUCTEMa pEIICHUN OIIK-2 33
OJHOPOJHOMN CHUCTEMBI.

17. | ObpaTtHas MaTpuua U CcHocoObl ee HaxoxjaeHus. Pemienue OIIK-2 33
MaTpUYHOro ypaBHeHUsd AX = B.

18. | Pemienne CJIY B maTpuuHOii (hopme. OIIK-2 33

19. | Pemienue cuctem n JIMHEHHBIX YPABHEHUM C # HEU3BECTHBIMHU 110 OIIK-2 33
npasuiny Kpamepa.

20. | CucreMa akCuOM JIMHEHHOIO0 BEKTOPHOI'O IIPOCTPAHCTBA. OIIK-2 33

21. | ApudmeTrueckrue BEKTOPHbIE IPOCTPAHCTBA. OIIK-2 33

22. | CBoiicTBa JMHEHHO 3aBUCUMBIX W JIMHEWHO HE3aBUCHMBIX OIIK-2 33
BEKTOpPOB. PaHT CUCTEMBI BEKTOPOB.

23. | ba3uc BEKTOPHOro MPOCTpaHCTBA. Pa3mMepHOCTH BEKTOPHOTO OIIK-2 33
MPOCTPAHCTBA.

24. | KoopauHaThl BEKTOpa B 0a3UCe M MX SUHCTBEHHOCTb. OIIK-2 33

25. | Ilpeobpa3oBanre KOOPAMHAT BEKTOPA MPHU MEPEXOJIE OT OJHOTO OIIK-2 33
0a3uca K Ipyromy.

26. | JIu"eiiHbIe OnIEepaToOphbl U UX CBOWUCTBA. OIIK-2 33

27. | SAnpo m oOpa3 imHEHHOro omneparopa. Marpuua JHHEHHOro OIIK-2 33
oreparopa.

28. | CoOCcTBeHHBIC 3HAYEHUSI U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO OIIK-2 33
oneparopa. XapakTepuCTUUECKOE YpaBHEHHE.

29. | Onpenenenue KBaAPaTUIHON HOPMBI. OIIK-2 33

30. | JIunelinoe nmpeoOpa3oBaHUEe NMEPEMEHHBIX. OIIK-2 33
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31.

Kanonuueckuii 1 HOpManbHBINA BUBI KBaIPATHUHON (POPMBL.

OIIK-2

33

32.

Teopema 0 mpuBeleHUWH  KBaapaTU4yHOM  Qopmbl K
KaHOHUYECKOMY BH]Y.

OIIK-2

33

33.

CrniocoObl puBeeHUS KBaAPATUYHONW POPMBI K KAHOHUYECKOMY
¥ HOPMAJIbHOMY BU]TY.

OIIK-2

33

34.

3aKOH WHEPIHH KBaJAPATHUHBIX (HOPM.

OIIK-2

33

35.

Panr u mNoJIOXUTENbHBIH WHAEKC KBaJApPaTUYHOH (HOPMBI.
[TonoxkurenpHO  ompezeNeHHblE  KBaJpaTUyHble  (OPMBI.
Kpurepuii Cunbsectpa.

OIIK-2

33

36.

OptoronanbHOe Ipeodpa3oBaHUE TEPEMEHHBIX.

OIIK-2

33

37.

Cnoco0 npuBeneHUs KBaApaTUYHONH (OPMBI K KAHOHHMYECKOMY
BUJY C TIOMOIIIbIO OPTOIOHAJIBHOTO MTPE0OPA30OBAHHUS.

OIIK-2

33

38.

JIuneiiHble OTOOpaXKE€HUsI €BKJIUIOBBIX IpocTpaHcTB. IloHsTHE
n3oMop(pu3Ma eBKJINIOBBIX IPOCTPAHCTB.

OIIK-2

33

39.

CamocormnpsiKeHHbIe oreparopbl U uX marpuibl. CoOCTBEHHBIE
BCKTOPBI u COOCTBEHHEIE 3HAYCHUA CaMOCOIIPAKCHHBIX
OIIEPaTOPOB.

OIIK-2

33

40.

Addunnble u ToueuHo-ap(PUHHBIE IPOCTPAHCTBA PA3MEPHOCTH
1,2,3.

OIIK-2

33

41.

N-mepHbie adhuHHBIC U TOYeUHO-aQHUHHBIC TPOCTPAHCTBA.

OIIK-2

33

42.

[Tnockoctu B ToueyHO-a(PUHHBIX IPOCTPAHCTBAX, UX B3AUMHOE
PacIoJIOKECHHE.

OIIK-2

33

43.

Brinykiible MHOKeCTBa B TOU€YHO-a() GUHHBIX TPOCTPAHCTBAX.

OIIK-2

33

44.

[Ipeobpa3oBanue KoopAMHAT TOYKU B TOYEUHO-apPUHHBIX
IIPOCTPAHCTBAX.

OIIK-2

33

45.

I'eomerpuueckue CBOMCTBA JIMHEUHBIX O0TOOpaXKeHUM
adbuHHBIX mnpocTpaHCcTB. AddUHHBIE W H30OMETPHYCCKHUE
OTOOpaKEeHHSI.

OIIK-2

33

46.

[TocranoBka 3amaun MexoTpacieBoro Oamanca. Kpurtepuii
MPOJYKTUBHOCTH TEXHOJIOTHYECKON MaTPUIIbl. DKOHOMHYECKHUI
CMBICJI MaTPHULIbI IOJIHBIX 3aTpar.

OIIK-2

33,V4

47.

Ilonatne BekTOpa. JIMHEWHBIE oONEpalMd HaJ BEKTOPAMM:
CIIO)KCHME W BBIYMTAHUE BEKTOPOB, YMHO)KCHHE BEKTOpa Ha
yucno. KoyumHeapHsle U KOMILIaHAPHBIE BEKTOPBI.

OIIK-2

33

48.

[IpsmMoyronpHas cucreMa KOOpPAMHAT HA IUIOCKOCTM WU B
npoctpancTBe. KoopanmHarel Bektopa u Touku. KoopauHaTsl
CyMMBI BEKTOPOB U IPOM3BEICHUS BEKTOPA HA YUCIO. Y CIOBUE
KOJUIMHEAPHOCTH ABYX BEKTOPOB.

OIIK-2

33

49.

Jnuna Bekrtopa. PaccrosgHme Mexay IByMs — TOYKamH.
CkansgpHoe mnpousBefcHHE BEKTOpOB. OCHOBHBIE CBOWCTBA.
BeIpaxxeHue CKaJsSIpHOrO MPOU3BEICHUS Yepe3 MPSIMOYIOJIbHBIE
KOOpAMHATBHI.

OIIK-2

33

50.

BekropHoe U cMelmIaHHOE NPOU3BENCHUS BEKTOpoB. Mx
CBOMCTBA U BBIPAKEHUS Y€PE3 NPSIMOYTOJIBHBIE KOOPIUHATHI.

OIIK-2

33

51.

IlonATHe NMHEWHOro NpoCTpaHcTBa. JIMHEWHas 3aBUCUMOCTH
3JIEMEHTOB JIMHEHHOIO MpOCTpaHcTBa. basuc nuHEHHOro
npocTpaHcTBa.  Pa3MepHOCTh  JIMHEMHOTO  IPOCTPAHCTBA.
N3omopdusm.

OIIK-2

33

52.

Mogens MeXIyHapOIHON TOPTOBIIH.

OIIK-2

33,V4
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53.

YpaBHEeHUs TIpIMOM Ha TJIOCKOCTH. HopmanbHBIN BEKTOP
npsiMoil. PaccTossHue OT TOYKM A0 IPSAMOM. YTOJI MEXAY IABYMs
OpSMBIMHU. Y CIIOBUSL NApaJIEIbHOCTH U NEPIEHAMKYJISIPHOCTH
JABYX NpsAMbIX. To4ka nepecedeHus AByX MPSIMBIX.

OIIK-2

33

54.

[InockocTn B MHpOCTpaHCTBE. YpaBHEHUsS IJIOCKOCTH B
npocTtpaHcTBe. HopmanpHbIN BEKTOp MIIOCKOCTU. PaccTosiHue oT
TOYKM JO IUIOCKOCTH. YTOHI MEXAY JABYMS IIJIOCKOCTSIMHU.
VcioBus mapamienbHOCTA M NEPHEHIUKYJISAPHOCTH — JBYX
IIJIOCKOCTEM.

OIIK-2

33

55.

VYron Mexay NpsMON U IUIOCKOCTBIO B IIPOCTPAHCTBE. Y CIIOBHS
NapauIeIbHOCTH U NEPIEHIUKYIIPHOCTH NPAMON U INIOCKOCTH
B IIPOCTPAHCTBE.

OIIK-2

33

56.

JIuHMM BTOPOro MopsiaKa Ha IUIOCKOCTH: 3JUIMIIC, runepodora,
napabosyia. DKCIEHTPUCHUTET, TUPEKTPUCH M (OKYCHI KPUBBIX
BTOPOTO MOPsIAKA HA MJIOCKOCTH.

OIIK-2

33

5.3.2.3. 3agaum AJ1s1 NPOBEPKU YMEHHI U HABBIKOB

Conepxanue

Komnerenius

UJIK

Pemnth cucremy JIMHEHHBIX ypaBHeHUH MeTooM Kpawmepa:
Sx+8y+3z=-18

3x-2y+6z=7
2x+y—z=-5

OIIK-2

V4

Pemnts cucremy NMMHENHBIX ypaBHEHUN MeTonoM Kpamepa
MaTPUYHBIM METOJIOM:

x—4y-2z=-7
3x+y+z=5
3x-5y—-6z=-7

OIIK-2

V4

Pemuth cucteMy MTUHENHBIX ypaBHEHH MeTOoA0M ['aycca
x, +3x, =3x; +4x,=9
X, +x,—x;+2x, =5
3x, +2x,—x;,=9
x, +3x,-5x,=9

OIIK-2

V4

Janbl koopauHaTel BepiuH nupamuasl A1(0,2,7), Ax(4,2,5),
A3(0,7,1), A4 (1,5,0). Hatitu:

1. Jnuny pebpa AAy;

2. Yron mexnay pedpamu AjA; u AjAy;

3. YpaBHenue pedpa AjA4, ypaBHEHHUE TUIOCKOCTH A1 AA3 U
yroa Mexay peopom A A4 1 IIIOCKOCTRI0 A1ALA3;

4. YpaBHEHHE BBICOTHI, ONYIICHHOW U3 BEPIIMHBI A4 Ha
T'paHb A1A2A3;

5. Tlmomanp rpanu AjArAsz 1 00beM TUPAMHUIBL;

Cruenarp 4epTex.

OIIK-2

V4

Onpeaennre, Kak B3aMMHO PacIoOKEHBI ABE TIPsIMbIE, 33 IaHHbBIC
obmumu ypasHeHusimu L1 : {2x—3y—4=0} u L2 : {-4x+6y+6=0}.

OIIK-2

V4

CocraBbTe KAHOHMYECKOE ypaBHEHHUE NpsiMoii L, mpoxo e
4gepe3 TOUKy M 1 epreHIuKyIIpHON TUIOCKOCTH 3.

a) M (1;-3;2), B: {2x+5y+3z=4}

0) M (2;-5;7), B: {3x—7z=5}.

OIIK-2

V4
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5.3.2.4. Ilepeyenn Tem pedepaToB, KOHTPOJIbHbIX, pacueTHO-rpaguyecKkux pador

3a1auu KOHTPOJIbHOI PadOThI

No Conepxanue Komnerennus NJK
Pemnth cucremy IMHEHHBIX ypaBHeHU MeTo10M Kpamepa,
meTooM ["aycca, MAaTpUYHBIM METOIOM.
1. 2x+y—-z=1 OIIK-2 V4
3x=-2y+2z=5
Sx+2y—z=-1
[psamele 2x +y =0 u 4x - y - 11=0 sBusitoTcsi cTOopoHaAMH
2. | TpeyronbHuka, a Touka P (1;2) — Toukoi nepecedyeHus TpeTbeil OIIK-2 V4
CTOPOHBI C BBICOTOM, omylmieHHoH Ha Hee. CocTaBUTh
ypaBHEHUE TpeTbel cTopoHbl. CenaTh YepTex.
9 .
Jlunusa 3amaHa ypaBHEHHEM I = —————B TOJIAPHON
S5+4cos¢p
CUCTEME KOOpIUHAT.
Tpebyercs:
1) mocTpouTh IMHUIO TIO TOYKaM, HauuHas oT ¢ =0 10 ¢ =2«
3. | unpugaBas ¢ 3HA4YCHHS Yepe3 MPOMEKYTOK 7 /8 ; OIIK-2 V4
2) HAWTH ypaBHCHHWE JaHHOW JIMHMM B  JE€KapTOBOM
IPSIMOYTOJIBHOW CHUCTEME KOOpPAMHAT, y KOTOPOHW Hadaso
COBIAJIaeT C MOJIOCOM, a MOJOKHUTENIbHAS MOIYOCh a0CIUCC — C
HOJISIPHOM OCBIO;
3) HasBaTh JIMHHMIO, HaWTH KOOPAMHATHI (OKYCOB U
sKcueHTpucuTeT. CuenaTh YepTexK.
Taner Bexroper d (1;2;3), b (-1;3;2), ¢ (7;-3;5),
4. | d(6;10;17) B nHexoropoM Oasuce. [loka3arb, UTO BEKTOpHI
d,b,¢ 06pa3yioT Ga3uc; HAITH KOOPAMHATEI BEKTOPA d B 9TOM OIK-2 v
Oasuce.
. z+2i
5 | Berauciuts wz)= 2> +(Z-i’)z+2)- 2 OIIK-2 V4
) z—=5i
npu z=4-7i.
. 5. 4 .
6. | Haiitu Bce 3HaueHUs KOPHS. § 5 ; x/E +1 OIIK-2 V4

5.3.2.5. Bonpocsl 17151 KOHTPOJIbHOM (pacueTHO-rpaduyeckoii) padboTbl

«He npenycmoTpeHb»
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5.4. CucremMa onleHUBAHUSA JOCTHKEHUS KOMIIETEHIINA

5.4.1. OueHka 10CTHKEHUS KOMIIETEHIUI B X0/1e IPOMEKYTOYHOM aTTecTauuu

OIIK-2

I/IHI[I/IKaTOpBI JOCTHXKCHUA KOMIICTCHIIN

OIK-2 Homepa Bonpocos u 3ana4y

KOI[ Coz[epn(aHHe BOIIPOCHI K 3a4€CTy 3a/1a4M K 3a4CTy

3Harb METOJI0JIOTHIO HCIIOJIb30BaHUS
33 | MHCTPYMEHTOB JIMHEWHOW aireOphl MpU aHAIHM3e
HKOHOMUYECKHUX MPOIECCOB U MOJIeei

3,5, 10-20, 25-31,
34

YMeeT MpUMEHATh amnmapar JuHeWHou anreopsl | 1-4, 6-9,13, 15-
V4 | nnga  ucciueaoBaHUsS OKOHOMHYECKMX 3a7ad U 19,21-24,32- 1-6
pa3pabOTKU HOBBIX METOJIOB X PEIICHUS 33,35-36

5.4.2. OueHka T10CTHKEHUS KOMIIETEHI[UI B X0/Ie TEKYLEro KOHTPOJIst

OIIK-2
WNnauxatops! noctrwxkenus komnereHuun OITK-2 Howmepa Bonpocos u 3agau
3aJa4un
BOIIPOCHL BOIIPOCHI JJIA
Kon Copeprxanue TecTOR YCTHOTO | MPOBEPKH
omnpoca YMEHUH U
HaBbIKOB
3HaTh METOAO0JIOTHIO WCIIOJB30BaHUS 2-9, 15,16,
33 | MHCTpyMeHTOB JTuHeliHOM anre6psl npy anamuse | 22,23, 27- 1-56
HSKOHOMHYECKHX MPOLIECCOB U MOJIETIeH 51,54-59,65-
68, 73,75.
YMeeT mpuMeHsATh amnmapar JuHeiHou amnreOpsr | 1,10-14, 17-21,
V4 | ans  wcciaemoBaHUS HSKOHOMHYECKHX 3a7ad | 24-26, 49 52 1-6
pa3pabOTKH HOBBIX METOAOB MX PEIICHUS 52,53,60- '
64,69-72,74.
6. YueOHO-MeTOAUYeCKOe U MH(POPMAIIMOHHOE o0ecTieyeHre JUCHMIITTHHBI
6.1. Pekomenayemas Jqureparypa
KonnuecTBo
Tun IIepedeHb M PEKBU3UTHI IUTEPATYPBI K3, B
peKoMeHaanun (aBTOp, Ha3BaHMe, rOJ U MECTO U3TAHMS) SubIOTeKe
boprakoBckuii A. C. JIuneitnas anreOpa B mpuMepax W 3ajadax
[anexTponHBIN pecype]: Yuebnoe nmocodue / A. C boprakoBckwuii,
A. B. IlanteneeB - MockBa: OOO "Hay4yHo-u31aTenbCKUI LIEHTP -
62.1. NHOPA-M", 2022 - 592 c. [BU] [OBC 3nanuym| URL:
Vye6upie  |Dttps://znanium.com/catalog/document?id=356020
U3JIaHus Bricmias matemaruka B yrpakHeHUAX U 3afadax. Y. 1: [yueOHOe
nocobue s By3oB]: B 2 u / I1. E. laako [u ap.] - M.: OHUKC, 41
[2009] - 368 c.
Briciiasg maTemaruka B yIpakKHEHUAX U 3afadax. Y. 2: [yueOHOe 43
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Tun
pPEKOMEHJalHI

[lepedeHb ¥ peKBU3HUTHI TUTEPATYPHI
(aBTOp, HA3BaHUE, TOJ U MECTO U3IaHUS)

KonnuectBo
9K3. B
ouomoreke

nocobue s By3oB]: B 2 u / I1. E. laako [u ap.] - M.: OHUKC,
[2009] - 448 c.

Briciias MateMaTuka sl 9KOHOMHUCTOB: YY€OHUK JJIS1 CTYACHTOB
BY30B, 00YYAOIINUXCS MO YKOHOMHUYECKUM crienuaibHocTsM / [H.
. Kpemep [u ap.]; mox pen. H. III. Kpemepa - M.: FOnutu, 2010
-480 c.

146

I'opnau B.A. Jluneiinas anrebpa: yueGHoe mocobue / B.A.
I'opnau - Cankr-IletepOypr: Jlans, 2012 - 476 ¢

30

HNemunosuu b. I1. KpaTkuii kypc BbIciieli MaTeMaTUKu: yueOHOe
nocobue s By3oB / b. I1. lemunoBuy, B. A. KyapsBies - M.:
Actpenb, 2008 - 656 c.

156

OcHOBBI NHHEHHON anreOpbl: yueOHOe 1mocodue i CTYAEHTOB
(bakynpTeTa OyXranTepckoro yuéra M (pUHAHCOB, MPOXOISIINX
moAroToBky  mo  Hampaeimenuro — 080100.62  (38.03.01)
"Oxonomuka" / A. TI. byxosen [u np.]; Boponexckwuii
rOCyJapCTBEHHbIM arpapHblil yHuBepcuteT ; mon ped. A. I.
byxoBua - BopoHex: BoOpoHEXCKHH  TIOCYIapCTBEHHBIN
arpapsblid yausepcuteT, 2015 - 137 c. [LIUT 12845] [IIT] URL:
http://catalog.vsau.ru/elib/books/b107264.pdf

33

PxeBckuii C. B. Briciras maremaruka [ nuHeliHast anrebpa u
aHATUTUYECKass TEeOMETPHsS [ANEeKTPOHHBIM pecypc]: YueOHoe
mocobue / C. B. Pxeckumii - MockBa: OOO "HayuHo-
m3narensekuit nentp UHOPA-M", 2019 - 211 c. [DU] [DBC
3HaHUYM | URL:
https://znanium.com/catalog/document?id=350950

[Hepmnes B. I'. JIuneiinas anredpa. Yacts [. OcHOBBI TuHEHHON
anreOpel:  YueOHO-MeTonuyeckoe mocobue s CcTyneHToB |
Kypca [1eKTpOHHBIN pecypc]: VY4eOHo-MeToInYECKAs
muteparypa / B. TI'. IllepmmeB - MockBa: M3marenbcTBo
"Menemxep", 2007 - 128 c. [OU] [OBC 3nanmym| URL:
https://znanium.com/catalog/document?id=274321

6.1.2.
Mertonnueckue
U3IaHUS

Jluneiinas anreOpa [DIJIEKTPOHHBIH pecypc|: METOAMYECKHe
yKa3aHUs W HHIMBHAyalbHbIE 3aJaHUs MO JUCHUILUIMHE
Jlunetinas anrebpa myis Hampabinenus 38.03.01 Dxonomwmka /
BopoHexckuii rocyaapCTBEHHBIN arpapHblii YHUBEPCUTET; [COCT.
JI. A. llInmkuna] - Boponex: BopoHeKCKU TocyaapCTBEHHBIN
arpapHbli YHUBEPCUTET, 2021 [ITT] URL:
http://catalog.vsau.ru/elib/metod/m164722.pdf

6.1.3.
[Tepuoanueckune
U3IaHUS

BectHuk ~ BOpOHEKCKOrO  roCyAapCTBEHHOIO  arpapHOro
YHUBEPCUTETA: TEOPETUYECKUM U HAYYHO-IIPAKTUYECKUN KYypHAI
/ Boponex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

DKOHOMHKA M MaTeMaTHUYeCKUe METOJbI: KypHal / yIpeauTens :
AKaZeMUYecKuid ~ Hay4YHO-WU3AATENIbCKUM,  MPOU3BOJICTBEHHO-
nonurpaguyeckuii W KHUTOPAaCIpPOCTPAHUTENbCKUN  LEHTP
Poccuiickoii akanemnn Hayk "M3parensctBo Hayka " - Mocksa:
Hayka, 1965-




Crpanuna 33 u3 36

6.2. Pecypcnl cetn UHTEpHET

6.2.1. DeKkTpoHHBIE OMOIMOTEYHbIE CHCTEMBI

Ne HazBanue Pa3zmemienne

1. | Jlamb https://e.lanbook.com

2. | ZNANIUM.COM http://znanium.com/

3. | OPAUT http://www.biblio-online.ru/
4. | E-library https://elibrary.ru/

5. | DnexTtponnas 6ubnuoreka BIAY http://library.vsau.ru/

6.2.2. Ilpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CHCTEMbI

Ne Ha3zsanue

Pa3zmemienne

1. |CmpaBounas npaBoBas cuctema ['apanar

http://www.consultant.ru/

2. |CnpaBounas npasoBas cuctema KoncynpranT [lmoc

http://ivo.garant.ru

3. |IIpodeccuonanpHbie cipaBovYHbIe ccTeMbl «Koaeke»

https://Texakcnepr.caiT/sistema-
kodeks

6.2.3. CaiiTbl 1 HHGOPMALMOHHBbIE OPTAJbI

Ne HazBauue

Pasmerenue

1. | OGpa3oBaTenbHble pECYpPChl IO MaTEMATHKE

www.math.ru

HNHuTepHer 6MbIMoTEKa MONYIIPHOHN (HU3HKO-

2. N http://ilib.mccme.ru/
MaTeMaTHU4eCKOU JTUTEepaTyphl
CalT 0 pas3jelic BEICIICH MaTEMATUKH — JIMHEHHOU

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

4 «Pe3onbpBeHTa) https://www.resolventa.ru/

yueOHbIe MaTEePUATIBL.

index.php/lineinaya-algebra -

7. MaTepuaJIbHO-TEXHHUYECKOE U IPOrpaMMHoOe obecrevyeHue TUCIUNINHBI

7.1. Illomemenust 1jisl BeleHUs1 00pa30BaTeIbHOIO Npouecca u 000py10BaHue

HaumeHoBaHue moMeneHui AJisi IPOBECHHS BCEX BUOB
y4eOHON NEeATENbHOCTH, IPELYCMOTPEHHON Y4eOHBIM
IJTAHOM, B TOM YHCJIE TIOMEIICHUS ISl CaMOCTOSTEIbHON
paboThI, C YKa3aHUEM MEPEYHsI OCHOBHOTO 000OpYAOBaHMUS,
yueOHO-HaTIAJHBIX TOCOOUN U UCTIOIB3YEMOT0
IIPOrpaMMHOT0 OOeCTeueHus

Anpec moMemeHuun ajs
MIPOBEICHUS BCEX BUOB YUCOHOM
JEeITEIbHOCTH,
MPEAYCMOTPEHHOU yueOHBIM
IJIAHOM

VYyeOHass aynuTopus IS MPOBENEHUs Y4eOHBIX 3aHATHI:
KOMILJIEKT yueOHOU Mebenu, JIEMOHCTPALUOHHOE
obopynoBaHre U y9eOHO-HATJIAIHBIE TTOCOOUS .

VYyeOHass aynuTopus IS MPOBENEHUs Y4eOHBIX 3aHATHI:
KOMILJIEKT yueOHOU Mebenu, JIEMOHCTPALMOHHOE
obopynoBaHue u y4eOHO-HaTJIsATHbIE rmocoowsl,
KOMIBIOTEPHAS] TEXHUKA C BO3MOYKHOCTBIO MOJKIIOYCHUS K
ceTu "UntepHer" wu oOecrmieyeHWEM JIOCTyna B
AIIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENbHYIO Cpeay,
HCIIOJIb3yeMoe mporpammuoe obecrnieuenne MS Windows /

394087, Boponexckas o0uI., T.
Boposnex,
yi. MuuypuHa, 1

394087, Boponexckas o0uI., T.
Boponex,
yi. MuuypuHa, 1
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Linux (ALT Linux)/ Penx OC, Office MS Windows /
OpenOffice / LibreOffice, Adobe Reader / DjVu Reader,
SAunnexc bpayzep / Mozilla Firefox / Internet Explorer,
DrWeb ES, 7-Zip, MediaPlayer Classic, eLearning server ,

AST Test.

[Tomemenue nsi camocTosiTeabHOM padoThl:  komIiuiekT | 394087, Boponexckas o0., T.
yueOHOI MeOenu, AEMOHCTpAalMOHHOE O0O0pyqOBaHHE U Boponex,
yueOHO-HarIsJHble NOCOOMs, KOMIIBIOTEpHAs TEeXHUKa ¢ | yia. MuuypuHa, 1 (ayx. 113, 115,
BO3MOXHOCTBIO TMOAKIIOUEeHUsT K cetd  "MHtepHer" wu 116,119 120, 122, 123a, 126,
o0ecrieyeHneM JI0CTyNa B 3JEKTPOHHYIO MH(popManuoHHO- | 219, 220, 224, 241,273 - ¢ 16.00
00pa3oBaTeNbHYI0 Cpeay, HCIOJIb3yeMoe MpOorpaMMHOE 10 20.00), 232a

obecrieuenne MS Windows / Linux (ALT Linux)/ Pex OC,
Office MS Windows / OpenOftfice / LibreOffice, Adobe
Reader / DjVu Reader, Snnexc Bpayzep / Mozilla Firefox /
Internet Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic,
eLearning server , AST Test.

7.2. llporpaMmmHoOe obecneuyeHue
7.2.1. IlporpammHoe o0ecniedyeHre 001ero Ha3HAYEHU sl

No Haszpanue Pa3zmemienue
1 | Oneparnmonnsie cucrembl MS Windows /Linux /Peq OC | 1K B nokanpHo#M cetn BIAY
[MakeTs! opucHbIx npunoxxennit MS Office / .
2 OpenOffice/LibreOffice [IK B nokanbHol cetu BI'AY
3 HporpaMMH s mpocMoTpa daiinos Adobe Reader / ITK & nokamsioil cetn BEAY
DjVu Reader
4 E}()ézsepm Annexc bpaysep / Mozilla Firefox / Microsoft K B toKkatbHoi cetn BTAY
5 | AutuBupycHas nporpamma DrWeb ES I1K B nokanbHO cetu BI'AY
6 | [Iporpamma-apxuBarop 7-Zip I1K B nokanbHoM cetu BTAY
7 | Mynerumenua npourpeiBatenb MediaPlayer Classic I1K B nokanbHOM cetn BIAY
8 | [nardopma onmnaitH-00yuenus eLearning server [1K B nokanbHoM cetu BTAY
9 | Cucrema komnberoTepHOrO TectTupoBanus AST Test I1K B nokanbHoOi cetn BI'AY
7.2.2. Cnennaau3npoBaHHOe IPOrpaMMHoOe o0ecredeHue
Ne HaszBanue Pa3zmemenue
1 Monynp pemieHus ONTHUMM3AIMOHHBIX 3amad  Open
Solver 1K B nokanbHoii cetn BIAY
) OOGmaunas mnporpamma st ympasiaeHuss mnpoektamu | 1K, aya. 20 (K2), ayx. 104,
Trello 321 (K3)
3 | [Maker craTucTrueckoit 00pabOTKM naHHBIX Statistica IIK B nokansHoOM cetu BIAY
4 | Cucrema komnbroTepHO# anreOps Mathcad [1K B nokanbHO# cetu BTAY
5 | Cucrema kommbloTepHON anredpsr Maxima MK ayn. 116, 120 (K1)




8. MexkaucuuninHAPHbIE CBSI3H
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JIMCIMITIMHA, ¢ KOTOPOM
HEOOXOINMMO COTJIACOBAHUE

Kadenpa, Ha kotopoii
MIPETOIaeTCsl AUCUUTUIMHA

[Nonnuce 3aBemyromniero
Kadeapoit

b1.0.15 Maremarndeckuii | IKOHOMHUYECKOTO aHam3a, JLLA. 3anopoxiieBa
aHaIn3 CTaTUCTUKH ¥  TPUKIIAJHOU ~
MaTeMaTUKH /%
b1.0.17 Teopust | DKOHOMHYECKOTO aHaym3a, JI.A. 3anopoxueBa
BEpPOSITHOCTEN U | CTATUCTUKU W [PUKIAAHON #
MareMaTuyeckas MaTeMaTUKU J%
CTaTHCTHKA
b1.0.21 DxoHomeTpuka OKOHOMHUYECKOTO aHaym3a, JI.A. 3anopoxueBa
CTATUCTMKM WM  TPUKIAJHOU #
MaTeMaTHKH J%
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JIMCT nepruoanyecKuX MPoOBepoK padoueil mporpaMmMmbl

H I/IH(l)OpMaIII/Iﬂ 0 BHCCCHHBIX U3MCHCHHUAX

JlomxHOCTHOE U110,
MPOBOUBIIIEE
nposepky: ©.1.0.,
JIOJ>KHOCTh

Hara

[TorpebHOCTH

B KOPPEKTHPOBKE yKa3aHUEM
COOTBETCTBYIOLINX Pa3/IeioB
paboueii mporpammbl

Nudopmanus o
BHECEHHBIX
U3MEHEHHSIX
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