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Pabouas mporpamma pazpaboTana B cOOTBETCTBUHM ¢ DenepanbHbIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICIIETO 00pa3oBaHus MO HamparieHuto noarotoBku 38.03.01.
DOKOHOMUKA, YTBEpXIEHHBIM [IpHMKa3oM MHUHHCTEpCTBA HAyKHM W BBICIIEro 00Opa3oBaHUs
Poccuiickoit ®eneparuu Ne 954 ot 12.08.2020 r.

PabGouast mporpamma yTBepXkIeHa Ha 3aceJaHuu Kadeapsl SKOHOMHYECKOTO aHaJIH3a,
CTaTHCTUKY U MPUKIAAHON MaTeMaThku (mpotokosn Ne 11 ot 19.06.2023 1.)

3aBenyrommii kadeapoi ‘7% JI.A. 3anopoxkieBa

Pabouass mporpamMmma peKOMEHJOBaHAa K HCIIOJIb30BAaHMIO B y4eOHOM Tporiecce
METOIUYECKON KOMHUCCHEH dKOHOMUYecKoro ¢akynbreta (mpotokoa Ne 10 ot 21.06.2023 r.).

IIpencenaresb METOAUYECKON KOMHCCUH E.b. CaabHuKOBa

PenensenTr palodyeil mporpamMmbl: 3aMECTUTENb pPyKOBoaWTeNds JlemapraMeHTa arpapHoOin

nonutuku Boponexckoit obnactu Ilerposa C. I'.
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1. O0mas xapaKkTepuCcTHKA TUCHUIINHBI

1.1. leab AMCHUIIHHBI

Heablo n3ydyeHus IUCHMIUIMHBI SIBISETCS IOCIEIOBATENIBHOE H3JI0KEHUE OCHOBHBIX
METO/IOB M pe3yJIbTaTOB JIMHEHHON anreOphl, KOTOpble OyayT HEOOXOIUMBI B JajlbHEUIIEM IS
OCBOCHMSI MAaTE€MaTU4YeCKMX UM CTAaTUCTMUYECKUX METOJOB B YIPABICHUMM U SKOHOMHUKE;
BOCIIUTaHHE y OOYYaIOMIMXCSI HABBIKOB JIOTMYECKOTO MBIILIICHUS U (OPMATIBLHOTO 00OCHOBAHUS
peLIeHMsI TOCTABJIECHHBIX 3a/1a4.

1.2. 3agauu AMCHMIIMHBI

3agayamMu JUCUMILIUHBI SIBJISIIOTCA:

— copMHpOBaTh YMEHHE M HABBIKA PAOOTHI ¢ MaTEMATUYECKUM arlapaTroM pasJesioB
JUHEWHON ayreOphl JUIsl peleHHs] TPUKIIAAHBIX 33/1a4 B SKOHOMUYECKOM NesTEIbHOCTH;

— OIpeneNeHne 1 yHopsioueHrne Heo0XoauMoro oobemMa nHpOopMaIy IPU TOCTAaHOBKE,
peanu3anuu U 00pabOTKE UTOrOBBIX PE3yJbTaTOB MAaTEMATUYECKOH MOJEIM SKOHOMHUYECKOU
3a/1a4i;

— (opMUpOBaHME TNPAKTUYECKUX HABBIKOB, KOTOpbIE TIO3BOJIAT B JaJbHEHIIEeM
NpUHUMATD YPPEKTUBHBIE PEIICHHS B TPO(ECCHOHATLHON JIEATEIbHOCTH.

1.3. [IpeameT AUCHUNIMHBI
IIpexMeToM wu3yuYeHHs SIBIISIOTCS MaTeMaTHYeCKUE OOBEKTHI JIMHEHHOW MPHPOIBL:
CUCTEMBl JIMHCHHBIX ypaBHEHWH, JMHEWHBIC MHOT000pa3wsi, BEKTOPHBIC MPOCTPAHCTBA,
JIMHEWHBIC OTOOPAXKCHHUS U T.]I.

1.4. MecTo TUCHMILUIMHBI B 00pa30BaTeJIbHOM NporpamMmme
JlaHHasi TUCLUUIUIMHA OTHOCUTCS K oOs3arenbHbIM quctuminHam OIl. Ona u3ywaercs B
IIEPBOM CEMECTpE.
1.5. BzaumocBs3b ¢ IPYrHMH JUCHUILINHAMHA
Jucuuruinaa b1.0.13 Jlunelinas anrebpa cBs3aHa cO CIEAYIOUIMMH JUCLHUILIMHAMUA
y4eOHOro IJjIaHa:

— Bb1.0.15 Maremarudeckuiil aHaIn3;
— bB1.0.17 Teopus BeposTHOCTEN U MaTeMaTUYeCKasi CTATUCTUKA;
— b1.0.21 DOxoHOoMeETpHKA.

2. Ilnanupyemble pe3y/ibTaThl 00y4eHHUs M0 AUCHHUILINHE

Komnerenuus NuaukaTop 10CTHKEHNs] KOMIIETeHIIUH
Kon Coaepxxanue Kon Coaepxanue
OIIK-2 |Crocoben ocymecTBiATh| 33 |3HaTh METOJI0JIOTHIO WCITIOJIb30BAHUS
coop, 00paboTKy U WHCTPYMEHTOB JIMHEHHON anreOpbl MpH aHaiIu3e
CTaTUCTUYECKUI aHayn3 SKOHOMHMYECKHX ITPOLIECCOB M MOJIETeH
JaHHBIX, HEOOXOMUMBIX [UIsA| Y4 |YMeTh NPUMEHSATH ammapar JUHEHHOW anreOphl
pelieHus MOCTaBJIEHHBIX JUIL  HCCIENOBAaHUS DKOHOMUYECKUX 3anad M
SKOHOMMUECKHUX 3a7au pa3paboTKH HOBBIX METO/IOB UX PEIlICHUs
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3. O0BbéM IMCUMILVIMHBI M BUABI Y4e0HOi1 padoThI

3.1. Ounas ¢opma o0y4eHus

C
Iloka3zaTenn eMle “Ip Bcero

Oo01miast TpPyA0EMKOCTB, 3.€./4 3/108 3/108
OO0mas KoHTaKTHas padora, 4 56,15 56,15
OO6mmas camocrosiTenbHas padora, 9 51,85 51,85
KonraxrHas pa(SUOTa MpH  TIPOBEICHUH 56,00 56,00
yueOHBIX 3aHATHH, B T.4. (1)

JIEKITUHA 14 14,00

MPaKTHYECKUE-BCETO 42 42,00
CamocrosiTenbHas pa60Tev1 npu 43,00 43,00
MIPOBEACHUH YUCOHBIX 3aHITHH, 4
KoHrtakTHas pabora mpu IPOBEICHHH
MIPOMEKYTOUIHOM arTecTalnuu 0,15 0,15
oOyyJaronuxcs, B T.4. (4)

3a4er 0,15 0,15
CaMOCTO}ITeJ'ILHfl}I pabora npu 8,85 8,85
IIPOMEXYTOYHOM aTTecTaluy, B T.4. (1)

MOJITOTOBKA K 3a4YeTy 8,85 8,85
@opMa MPOMEKYTOUHON aTTECTALUN 3a4eT 3a4eT

3.2. OuHo-3204Has1 popMa 00yUeHH s
C
Iloka3zatenn eMle “1p Bcero

OO0mast TpyA0EMKOCTB, 3.€./4 3/108 3/108
OO0mas KoHTaKTHas pabora, 4 18,15 18,15
O6mas camocrosiTenbHas padoTa, 4 89,85 89,85
KourakrHas pa6v0Ta IIPH MPOBEICHUHU 18.00 18,00
y4eOHBIX 3aHATH, B T.4. (1)

JIEKIIUHA 10 10,00

MTPAKTUIECKHE-BCETO 8 8,00
CaMocrosTenpHas pa60TeV1 pu 81,00 81,00
MIPOBE/ICHUH YUEOHBIX 3aHATUH, U
KonTaktHas pabota NpH NPOBEIACHUN
MPOMEXKYTOUHOU aTTeCcTalllu 0,15 0,15
oOyyaronuxcs, B T.4. (4)

3a4eT 0,15 0,15
CaMOCTOﬂTenLHUaﬂ pabota npu 8,85 8,85
MIPOMEXYTOUYHOM aTTecTaluy, B T.4. (1)

MOATOTOBKA K 3a4ETy 8,85 8,85
PopMa MPOMEKYTOUHON aTTECTALUN 3a4eT 3a4eT
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4. Conep:xxanme QU CHUINIAHBI
4.1. Conep:kanue TUCUMIUIMHBI B pa3pe3e pa3/ieJioB M MOApPAa3/iesioB

Pa3nes 1. MatpuuHnas aiaredpa

[Toapaznen 1.1. Marpunel. Onepanun Haa marpuniamu. OCHOBHBIC CBOWCTBA Olepalidii Ha
matpuriamu. Onpenenurens. Beraucnenue ooparnoit MaTpuisl. CBOMCTBAa 0OpAaTHON MaTPHIIBL.
[Mogpaznen 1.2. Panr maTtpuisl. Beruncnenue panra MmaTpuiibl.

Paznen 2. Pemienne cucteM JIMHEHHBIX ajredpanyecKux ypaBHeHUii

[Mogpaznen 2.1. Pemenue cucteM ypaBHEHUH MaTPUYHBIM METOJIOM.

Pewenne cucrem ypasaenui MerogoMm Kpamepa. Pemenue cucreM ypasHenui MmeronoM ['aycca.
[Toapaznen 2.2. CTpyKTypa MHOXECTBA PEIICHUI CUCTEMbI TUHEHHBIX YPaBHEHUH.

Teopema Kponekepa-Kanemm.

Pa3znen 3. OCHOBBI BEKTOPHOI ajaredpbl

[Tonpaznen 3.1. Ilonsarue Bekropa. JIMHEWHbIE onepanuy HaJ BEKTOpaMH, HX CBOWCTBA. Teopema
0 KOJUIMHEapHbIX BeKTOpax. [IeHCTBUSA HaJ BEKTOpaMH, 3aJaHHBIMH CBOMMM KOODIAMHATAMHU.
Monynb Bektopa. Hanpasmstoniye kocuHychl BekTopa. KoopauHarsl pou3BOJbHOTO BEKTOpa B
JEKapTOBOM cucTeMe KoopAauHatr. CKasipHOE ITPOU3BENECHNUE BEKTOPOB.

[Mogpaznen 3.2. ITlonsTHe nMHEWHOTO mpOCTpaHCTBA. [IpUMepsl JHMHEHHBIX MPOCTPAHCTB.
JIuneiiHass 3aBUCHMMOCTD M HE3aBHUCHMOCTb BEKTOpOB. PaHr cucrtemsl BekTOpoB. basuc u
pa3MepHOCTh BEKTOPHOTO MpocTpancTBa. KoopanHaTel BeKTOpa B Oasuce.

Paznen 4. Jluneiinbie MHOT000pa3usi B eBKJINA0BBIX MPOCTPAHCTBAX

[Togpaznen 4.1. YpaBHeHHE NPAMON HA IUIOCKOCTH. YpaBHEHHUE MPSAMOM, MPOXOIAIEH yepe3
3aJJaHHYI0 TOYKY MNEPHEeHIAUKYJSPHO 3aJaHHOMY BekTopy. MccnenoBanue oOuiero ypaBHEHUs
IPSIMOH. YTOJI MEXIY IPAMBIMU. Y CIIOBHS NApAJIJIEIIBHOCTH U NEPIIEHIUKYJIIPHOCTH MIPSMBIX.
[Moxpaznen 4.2. YpaBHEHHE TNIOCKOCTH, TPOXOAANICH Yepe3 3aJJaHHYI0 TOUKY NEepIEeHANKYISIPHO
3aJjlaHHOMY BekTopy. MccienoBanue oO1iero ypaBHeHUs MII0cKocTH. KaHOHHMYecKoe ypaBHEHHE
IpPSMOM B NIPOCTPAHCTBE. YPABHEHUE NPSIMOM, NPOXOIALIEH 4Yepe3 [BE pa3IMyHble TOYKHU
IIPOCTPAHCTBA. YTOJ MEXIY IUIOCKOCTSAMH. YTOJI MEXKAY INPSAMBIMM B IPOCTPAHCTBE. YTOJ
MEXAY NPSIMOM U TUIOCKOCTBIO.

[Tonpaznen 4.3. Kpusble BTOpOro nopsika: 3JuUIMIIC, runepooa, napadoa.

Pasnen 5. MHOro4jieHbl U KOMILIEKCHbIE YHCJIA

[Mogpaznen 5.1. Muorounensl. KoMmiiekcHble 4uciaa W JAEHCTBHS Haja HUMH. Moaynb U
apryMeHT KOMIUJIEKCHOTO YHUCIIa.

[Toapaznen 5.2. @opmbl 3alTUCH KOMIUIEKCHBIX uncen. J{eficTBUs Ha/l KOMIUIEKCHBIMU YHCIIaMH B
TpuroHomerpuueckoir ¢opme. @opmyna Myaspa. KopeHb N-oif cTeneHW HU3 KOMIUIEKCHOTO
yucia. [lokazarenbHas popma KoMIulekcHOro yrcia. @opmyna Ditnepa.

Pa3neu 6. JIuneiinble onepaTopsbl

[Togpaznen 6.1. IlonsTre nuHeliHOTO omeparopa. Ilpumepsl nMuHENHHBIX onepaTopos. JleWcTBus
HaJ JIMHEWHBIMH oneparopamu. OOmMil BuA JIMHEHHOro olepaTropa, MaTpula JMHEWHOTO
oreparopa.

[Moxpaznen 6.2. CoOCTBEHHBIEC YUCIIa U COOCTBEHHBIE BEKTOPHI MAaTPHUIIBl. XapaKTEPUCTHIECKUI
MHOT'OYJIEH MAaTPHIIBL.

Paspnen 7. JInHeliHble MO/IeIH B IKOHOMHYECKHUX 3a/1a4ax

[Toapaznen 7.1. Moaens MeXIyHapOIHOM TOPTOBIIH.

[Toapaznen 7.2. Ctatuueckasi MOJIETb TMHEHHOW MHOTOOTPACIEBOM SKOHOMUKH JICOHThERBA.
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4.2. Pacnpenenenne KOHTAKTHON U CAMOCTOSITEILHON padoThI NP MOATOTOBKE K

3aHATHAM IO ImoaApasaejaIam

4.2.1. Ounas ¢opma o0y4eHus

Paznenbl, moapasnenbl TUCIUILTAHBI

KonTakTHas
pabora

JI I13

CP

Pa3nes 1. Matpuunas aiaredpa

2 4

[Togpazmen 1.1. Marpunsl. Onepariu  HaJa — MaTPUIIAMH.
OcHOBHbIE CBOICTBA ornepauuii Haj MaTpuamu. OnpeneauTenb.
Brruucnenune oopatHoit Matpuiibl. CBOMCTBa 0OpAaTHOW MaTPHIIHI.

[Toapaznen 1.2. Panr maTpuibl. Beraucienue panra MaTpHUIlbl.

Paznesn 2. Pemenme cucreM JIMHEHHBIX aJrefpanmvecKux
YPaBHeHUil

[Mogpazmen 2.1. PemeHwe cucreM ypaBHEHHH MaTpUYHBIM
MeronoM. Pemenue cucrem ypaBHeHmi Mmeronom Kpamepa.
Pemenne cucrem ypaBHeHui metoaoM ['aycca.

[Mompaznen 2.2. CTpykTypa MHOXKECTBA PEIICHUN CHCTEMBI
nuHenHbIX ypaBHeHu. Teopema Kponekepa-Kanemnu.

Pa3nes 3. OcHOBBI BEeKTOPHO# aJ1redpsbl

[Mogpaznen 3.1. Ilonstue BekTOpa. JIMHelHBIE omepauuu Haj
BEKTOPaMH, UX CBOWCTBA. Teopema O KOJIMHEAPHBIX BEKTOpax.
JleiicTBUs HaJ BEKTOpaMH, 3aJaHHBIMU CBOMMHU KOOPAMHATAMHU.
Mopayne  Bekropa. Hampasisironme  KOCHHYCBI — BEKTOpa.
Koopaunatsl IpOM3BOJBHOIO BEKTOPAa B JEKApTOBOM CHCTEME
KoopauHat. CKaJiIipHOE IPOU3BEIEHUE BEKTOPOB.

[Monpaznen 3.2. IlonsaTue nuHeHOro mpoctpaHcTBa. IIpumepsl
JUHEHUHBIX  NPOCTpPaHCTB. JIMHEHHas  3aBUCHMOCTH 51
HE3aBUCUMOCTb BEKTOpoB. PaHr cucremsl BekTtopoB. basuc u
Pa3MEPHOCTb BEKTOPHOTO MpocTpaHcTBa. KoopauHaTel BEKTOpa B
Oazuce.

Pa3nes 4. JIuneiinble MHOT000pa3usi B eBKJINIOBbBIX
NPOCTPAHCTBAX

[Toapaznen 4.1. YpaBHeHHe TPsSMOIN Ha TIJIOCKOCTH. Y paBHEHUE
IPSIMOM, MTPOXOIALIEH Yepe3 3alaHHyI0 TOUKY NEPIEHINKYIISIPHO
3alaHHOMY BekTopy. MccnenoBanue o01iero ypaBHeHUS MPSIMOH.
Yron Mexay OpsAMbIMUA.  YCIOBHA — INApaJUIEbHOCTH U
NEPHEHINKYIIPHOCTH MPSIMBIX.

[Togpaznen 4.2. YpaBHeHHE IUIOCKOCTH, MNPOXOAsmiell uepes
3aJJaHHYI0 TOYKY MEpHEHAMKYJISPHO 3aJJaHHOMY BEKTODY.
HccnenoBanue oOuiero ypaBHeHUs IulockocTH. KaHoHuueckoe
ypaBHEHHE TMPSMOM B TIPOCTPAHCTBE. YPAaBHEHUE NPSIMOI,
IPOXOJAIIEH Yepe3 ABE pa3IMuHble TOUKH MPOCTPAHCTBA. YTOJ
MEXy TUIOCKOCTSIMH. YTOJ MEXIY NPSMBIMH B MPOCTPAHCTBE.
VYron Mexay npsMoil U TIOCKOCThbI0. KpuBble BTOpOro nopsjaxa:
ayurric, TunepOosia, mapadora.

Pa3nena 5. MHOro4j1eHbl 1 KOMILIEKCHBIE YU CJIA

[Tonpaznen 5.1. MHuorounensl. KommnekcHble uncna u JeicTBUs
HaJl HUMU.
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Pa3ned 6. JInHeiiHbIe onepaTopsbl

8

[Togpaznen 6.1. Ilomstue nuueiHOTO oOmeparopa. IIpumepsl
JMHEMHBIX  OMNEPATOPOB. [elictBus  Hajg  JMHEWHBIMHU
onepatopamu. OOmMI BUA JUHEHHOro omepaTopa, MaTpuia
JIMHEMHOTO oneparopa.

[Togpasznen 6.2. CoOcTBEeHHBIE YMCIa M COOCTBEHHBIE BEKTOPHI
MaTpuibl. XapaKTepUCTUYECKUM MHOTOYJIEH MAaTPHULBL.

Pa3pen 7. JIuneiinnie MoeJ M B DKOHOMHYECKHUX 3aa9aX

[Toapaznen 7.1. Mojenb MeXAyHAPOAHOU TOPTOBJIH.

[Tongpaznen 7.2. Cratnueckas MOJIEJIb JIMHEHHOU
MHOT'OOTPACJIEBOM YKOHOMUKH JI€OHThEBA.

N L
w (W N

w wo| &~

Bcero

14 42

4.2.2. OuHo-3a04Has ¢opma o0yueHust

Paznenbl, moapasnenbl TUCIUILTAHBI

KonTakTHas
pabora

JI I13

CP

Paznen 1. MaTpuunas anredpa

1 1

10

[Tonpaznen 1.1. Marpuusl. Onepauuu Haj — MaTpULiaMu.
OcCHOBHBIE CBOMCTBa omnepaiuid HaJ Matpuriamu. OnpenennuTenb.
Brruncnenue obpataoit Matpuibl. CBoiicTBa 00paTHOM MaTPHUIIBL.

[Moapasnen 1.2. Panr maTpuisl. Beraucinenne panra MaTpuiibl.

Paznen 2. PemieHue cucTreM JIMHEHHBIX ajredpamveckux
YPaBHEeHU

12

[Tompaznen 2.1. Pemenue cucteM ypaBHEHHH MAaTpUYHBIM
MeronoM. Pemenue cucrem ypaBHeHmi Meromom Kpamepa.
Pewenue cucrem ypaBHeHui meToaoMm ['aycca.

[Mogpaznen 2.2. CTpykTypa MHOXXECTBa pPEIICHHH CUCTEMBI
JIuHEeNHbIX ypaBHeHu. Teopema Kponekepa-Kanemnn.

Pa3nes 3. OcHOBBI BEKTOPHOM a/1redpsbl

12

[Mompaznen 3.1. Ilonsitue Bektopa. JIMHEiHBIE omeparuu Hai
BEKTOpaMHU, UX CBOWCTBA. Teopema O KOJJIMHEAPHBIX BEKTOpax.
I[eﬁCTBHﬂ Haa BCKTOpaMH, 3alaHHBIMH CBOMMHU KOOPAWHATaAMMH.
Monyns  BekTOopa. Hampapnsmoomme  KOCHHYChI — BEKTOpA.
Koopaunatsl Mmpou3BOJLHOTO BEKTOpa B JEKAPTOBOM CHCTEME
KoopauHat. CkaJasipHOE MPOU3BE/ICHUE BEKTOPOB.

[Monpaznen 3.2. TloHsiTHEe TUHEHHOTO TpOCTpaHcTBa. [Ipumepsr
JMHEUHBIX  TPOCTPAHCTB. JIMHelWHas  3aBUCUMOCTH "
HE3aBHCUMOCTh BEKTOpPOB. PaHr cucTeMbl BEKTOpOB. basuc u
Pa3MEepHOCTh BEKTOPHOIO MpocTpaHcTBa. KoopanHatel BEKTOpa B
Oasmuce.

Pa3nen 4. JIuneiinble MHOT000pa3usi B éBKJINI0BbBIX
NMPOCTPAHCTBAX

12

[Togpaznen 4.1. YpaBHeHue MpsIMOM Ha IJIOCKOCTH. YpaBHEHHE
MIPSAMOM, TPOXOASIIEN Yepe3 3aJaHHYIO TOUKY IEpIEHIUKYISIPHO
3aJJaHHOMY BeKTopy. MccnenoBanue o01ero ypaBHeHUs MpsiMOH.
Yron wMexay OpAMBIMU.  YCJIOBUA  MAPAJJIEIBHOCTH U
NEPIEHIUKYIISIPHOCTHU MIPSIMBIX.
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[Mogpaznen 4.2. YpaBHeHHE IUIOCKOCTH, MPOXOISMIEH uepes
3aJaHHYI0 TOYKY MEpHEHAMKYJISPHO 3aJaHHOMY BEKTODY.
HccnenoBanue oO0IIero ypaBHEHHS IUIOCKOCTH. KaHOoHHMUYEcKoe
ypaBHEHHE TIPSIMOW B MPOCTPAHCTBE. YPAaBHEHHE MPSMOM, 1 i 6
MPOXOJSIICH Yepe3 JIBE paszIMyHble TOUKU MPOCTPAHCTBA. YTOJI
MEXy TUIOCKOCTSIMH. YTOJ MEXIY NPSMBIMH B MPOCTPAHCTBE.
Yron Mexay npsMou U IIIOCKOCThbIO. KpuBbIe BTOPOro mopsjka:
3JuUIMIIC, TUTIepOoIIa, mapadora.
Pa3zjnen 5. MHOrowieHbl H KOMILJIEKCHbIE YHCJIA 1 - 7
[Toapaznen 5.1. Muorowiensl. KoMmuiekcHbIC YrcCiia ¥ ACHCTBUS 1 i 7
HaJl HUMHU.
Pazjen 6. JIuHeiinble onepaTopbl 1 1 12
[Mogpaznen 6.1. Ilonarue nuHeitHOrO omeparopa. Ilpumeps
JUHEWHBIX  omeparopoB.  JleWcTBUST ~ HaA  JIMHEHHBIMHU 1 i 5
orneparopamu. OOl BHUI JIMHEHHOTO oOmepaTopa, MaTpula
JUHEHHOro omnepaTopa.
[ompasznen 6.2. COOCTBEHHBIC YHMCIAa U COOCTBEHHBIE BEKTOPBHI| 1 5
MaTpHULbl. XapaKTePUCTUYECKHUII MHOTOUYJIEH MAaTPHUIIBIL.
Pa3znea 7. JIuHeliHBIE MOJEJIHM B YIKOHOMUYECKHUX 321a4aX 2 2 16
[Tonpaznen 7.1. Mozenp MeXlyHapOAHON TOPTOBIIH. 1 1 8
[Tonpaznen 7.2. CraTtnueckas MOJEIb JIMHEMHOU 1 1 8
MHOT'OOTPACJIEBOM YKOHOMUKH JI€OHThEBA.
Bcero 10 8 81
4.3. IlepeyeHp TeM M Yy4eOHO-METOAUYECKOr0 o0ecrevyeHHus IJI CAMOCTOATEbHOM
pa6oThI 00y4aIOIUXCS
O0béM, u
Ne Tema camocTOATENBHON popma
VY4ebHO-MeToIn4ecKoe obecreueHue o0OyueHus
n/n paboThI
OYHAasl | OYHO-
3a04H.
IMoapasnen 1.1. Marpuubl. Onepanun Hax marpunamu. OCHOBHBIE 2 6
cBOMCcTBa omepauuii Haag marpuuamu. Omnpenenurenb. Bbruuciaenue
o0paTHoii MmaTpuubl. CBolicTBAa 00PAaTHOM MATPHIIbL.
1. | Obmas dopmyina s | Pxesckuii C. B. Bricmias 2 6
BBIUMCTICHHS OIpeneiuTeneli, | Matematuka [: nuHeiiHas anrebpa u
Teopema Jlaraca. AHAINTHYECKasi TeoMeTpus: ydeOHOoe
nocoone / C.B. PxeBckuit. —
Mocksa: UHOPA-M, 2019. — 211
c. - Texkct: snekrtponHsli. - URL:
http://znanium.com/catalog/product/1
065260
Bricuras MaTeMaThKa TS
HYKOHOMHUCTOB: yUeOHHK JUTSt
CTYJIEHTOB BY30B, 00y4Yaromuxcsi Mo
HSKOHOMHUYECKUM CIEIUATBHOCTSIM /
[H. L. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: Onurn, 2010 -
480 c.
IMogpasnen 1.2. Panr marpunbl. ba3ucHbli MHHOP MaTpHIBI. 2 4
BoluuciieHne paHra MaTpuibl.
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2. | ba3ucHbIit MUHOpP MaTpHIIbI Pxesckuii C. B. Bericmias 2 4
Marematuka |: nuHelHas anreOpa u
AHATUTUYECKAsI TEOMETPHS : yueOHOe
nmocoobue / C.B. PxeBckumit. —
Mocksa: UHOPA-M, 2019. — 211
c. - Tekcr: snekrponnsii. - URL:
http://znanium.com/catalog/product/1

065260
Briciag MaTeMaTHuKa hinié
SKOHOMUCTOB: Y4COHHK IS

CTYJICHTOB BY30B, OOYYaroIIMXCs IO
HKOHOMUYECKUM CIIEHUAIBHOCTSIM /
[H. L. Kpemep [u ap.]; mox pen. H.
III. Kpemepa - M.: FOnutu, 2010 -
480 c.

Hoapa3snen 2.1. Pemenne cucreM ypaBHeHHI MATPUYHBIM METOAOM. 3 6
Pemenue cucrem ypaBHenuit merogoMm Kpamepa. Pemenue cucrem
ypaBHeHuii MetoaoMm I'aycca.

3. | Pemmenmne cucrem ypaBHeHuit | PxxeBckmii C. B. Bricmias 3 6
metoaoM JKoprana-I'aycca. MareMaThka l: nuHeiHas anreOpa u
aHAJMTUYECKasi T€OMETPHS : yueOHOe
nocoone / C.B. PxeBckuit. —
Mocksa: UHOPA-M, 2019. — 211
c. - Tekcr: snekrponnsii. - URL:
http://znanium.com/catalog/product/1

065260
Briciiag MaTeMaTuKa IS
SKOHOMUCTOB: y4eOHHK IS

CTYZCHTOB BY30B, OOYYaromuXcsi IO
HKOHOMHUYECKUM CHELUAIBHOCTAM /
[H. L. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: IOnurn, 2010 -
480 c.

boprakoBckuit  A. C. JluHeliHas
anreOpa B TmpuMepax | 3agadax
[nekTpoHHBIN pecypc]:  YueOHoe
nocobue / A. C. boprakoBckuii, A.
B. IlanteneeB - MockBa: OOO

"HayuHo-u3narenbckuit LEHTP
NH®O®PA-M", 2022 - 592 c. [DU]
[9BC 3HaHUYyM | URL:

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

IMoapasnen 2.2. CTpyKTypa MHOKECTBA PelICHHH CHCTeMbI JIMHEHHbBIX 2 6

ypaBHeHuii. Teopema Kponekepa-Kanesin.

4. | Pemenue onHoponaHbIX | Pxkesckuii C. B. Bericmias 2 6
CUCTEM ypaBHEHHH. MaTemaruka I: nuHeliHas anrebpa u

AHAIIUTUYCCKAA TCOMCTPUIA: y‘-IC6HOC
mocoone / C.B. Pxesckuil. —
MockBa: UHOPA-M, 2019. — 211
c. - Tekct: snextponnsii. - URL:
http://znanium.com/catalog/product/1
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065260
Bricmas MaTeMaTHKa JUTS
SKOHOMHUCTOB: Y4eOHUK JUTSt

CTYJIEHTOB BY30B, OOYYaromuxcs IO
HKOHOMHYECKUM CHEUUAIBHOCTAM /
[H. III. Kpemep [u ap.]; mox pen. H.
0. Kpemepa - M.: Onuru, 2010 -
480 c. Dboprakosckuit A. C.
Jluneitnass anrebpa B mnpumMepax H
3aJa4ax  [ANEKTPOHHBIA  pecypc]:
YuebHoe mocobme / A. C.
boprakoBckuii, A. B. IlanteneeB -
Mockaa: 000 "Hayuno-
m3patenscku nentp MHOPA-M",
2022 - 592 c. [DU] [OBC 3nanuym]
URL:
https://znanium.com/catalog/docume
nt?id=400396

Hoapa3znen 3.1. IlonsaTne BekTOpa. JlMHeliHbIe omepamuu Hajg
BeKTOpaMH, HX cBoiicTBa. TeopeMa 0 KOJJIHHEAPHBIX BEKTOpPAaX.
JelicTBUST HAJ BeKTOPaMH, 3aJaHHLIMH CBOMMH KOOPJAMHATAMM.

4 6
Moayas BekTopa. Hanpapasitomme KocuHychl BekTopa. KoopamHatbl
NPOM3BOJILHOTO BEeKTOpPa B [eKapTOBOW cHucTeMe KOOpPAUHAT.
CkaJisipHoe Ipon3Be/ieHHe BEeKTOPOB.
Pxxesckuii C. B. Bricuras
mareMaTHka I: nuHelHas anreOpa u
aHAJMTUYECKAsi TeOMETPHS : yueOHOe
nocoone / C.B. PxeBckuit. —
Mocksa: UHOPA-M, 2019. — 211
c. - Texkct: snekrtponHsll. - URL:
http://znanium.com/catalog/product/1
065260 boprakoBckuit A. C.
Bekropnoe [IPOU3BEACHUE <
Jluneitnass anrebpa B mnpuMepax H
5. | BEKTOpPOB. CmemanHoe . i 4 6
HPOU3BE/ICHHE BEKTODOB. 3aJa4ax  [JIEKTPOHHBIN  pecypc]:
VYyeOnoe mocobue / A. C.
boprakosckuii, A. B. Ilantenees -
Mocksa: 000 "Hayuno-
m3narensckuii uentp MHOPA-M",
2022 - 592 c. [DU] [OBC 3nanuym]
URL:
https://znanium.com/catalog/docume
nt?id=400396
IMoapasnen 3.2. Ilonsitue JmMHeliHOro mpocrpaHcTBa. IlpuMepsl
JIMHENHBIX NMPOCTPAHCTB. JIMHeHHAsA 3aBHCHUMOCTL W HE3aBHCHMOCTH 4 6
BeKTOpOB. PaHr cucrembl BekTOopoB. ba3uc u pa3MepHoOCTh BEKTOPHOTO
npocrpancrBa. Koopaunarel BekTopa B 6a3uce.
[Ipocreiimmue cneacteus | Pxesckuii C. B. Briciras
aKCUOM JUHEWHOro | MaTeMaTuka l: nuHeilHas anreOpa u
6. | MPOCTpaHCTBA. AHAIUTHUYECKasi TEOMETPHS : yueOHoe 4 6

[MoanmpoctpanctBo nuHelHoro | mocobue / C.B. PxeBckmil. —
npoctpanctBa. [Ipocreiimme | MockBa: UHOPA-M, 2019. — 211
CBOICTBa auHerHo | ¢. - Tekcr: snexktponHblid. - URL:
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3aBHCUMBIX BEKTOPOB. http://znanium.com/catalog/product/1
065260

Hoapa3znen 4.1. YpaBHeHue mnNpsiMOii HAa IUIOCKOCTH. YpaBHeHHe
NnpsiMoil, mpoxoasimield Yepe3 3aJaHHYI0 TOYKY MepPHeHIAHKYJISAPHO
3agaHHOMY BeKTOopy. MccienoBanue o611ero ypaBHeHusi npsiMoid.

Pxesckuii C. B. Briciras
MaTemaruka l: nuHeliHas anreOpa u
AHAIUTHUYECKasi TEOMETPHS : yueOHOe
nocoone / C.B. PxeBckuit. —
MockBa: UH®PA-M, 2019. — 211
c. - Texkct: anexrponHsli. - URL:
http://znanium.com/catalog/product/1
065260

Briciias MaTeMaTHKa JUTSE
SKOHOMHUCTOB: Y4eOHUK JUTSt
CTYJICHTOB BY30B, OOYYaromuxcsi Mo
SKOHOMHUYECKUM CITCIUATBHOCTSIM /
[H. III. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: Onurtu, 2010 -
480 c.

VYpaBHeHue MPSIMOM,
MPOXOJSIIEH Yepe3 3alaHHYI0
TOYKY IapalIeIbHO JaHHOMY
BEKTOpPY. YpaBHEHHUE NPSIMOU,
MpoXoAsAIler  4epe3  JBe
JTaHHbIE TOYKH.
[TapameTrpuueckue ypaBHEHUs
IIPSAIMOM.

IMoapa3znen 4.2. YpaBHeHHe MJIOCKOCTH, MPOXO/siIeil Yepe3 3aJaHHYIO
TOYKY NePHeHAUKYJISAPHO 3aJaHHOMY BeKkTopy. UccienoBaHue o01ero
ypaBHeHusi 1iockoctH. KaHoHMyeckoe ypaBHeHHWe mNpsiIMOii B
NMPOCTPAHCTBE. YpaBHeHHE NMPSIMOii, MPOXOAsIIIeii Yepe3 IBe pa3HuHbIe
TOYKHM MPOCTPAHCTBA.

P>xxeBcknii C. B. Bricias
Maremaruka [: nuHeliHas anrebpa u
AHAIUTUYECKAsi TEOMETPHS : yueOHOe
mocooue / C.B. PxeBckuit. —
MockBa: UHOPA-M, 2019. — 211
c. - Texkct: anexTponHsii. - URL:
http://znanium.com/catalog/product/1
065260

Bricmras MaTeMaTHKa JIfIE:
SKOHOMUCTOB: y4eOHHK IS
CTYJICHTOB BY30B, OOYYaromIMXCs MO
SKOHOMMYECKHUM CHCIHAILHOCTIM /
[H. II. Kpemep [u ap.]; nox pexn. H.
. Kpemepa - M.: Onurtu, 2010 -
480 c.

8 [TapameTpuueckue ypaBHEHUS
" | mpsMOH.

IMoapasnen 5.1. MHOro4wjieHbl 1 KOMILIEKCHBIE YHCJIA

P>xeBcknii C. B. Bricimias
Maremaruka [: nuHelHas anrebpa u
AHAIUTUYECKAsI TEOMETPHS : yueOHOe
nmocoone / C.B. PxeBckuil. —
MockBa: UHO®PA-M, 2019. — 211
c. - Texkct: snextponHsi. - URL:
http://znanium.com/catalog/product/1
065260

Briciras MaTeMaTHKa TSt
SKOHOMHUCTOB: y4eOHUK JUTSL
CTYJICHTOB BY30B, OOYYarOMIMXCS IO

Paznoxxenue MHOrouwieHa Ha

10. MHOxHuTeNu. Teopema besy.
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SKOHOMHNYCCKHUM CIICHHUAJIBHOCTAM /
[H. III. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: FOnurtu, 2010 -
480 c.

IMoapazaen 6.1. Ilousitue JuHeiiHOro oneparopa. IlpuMeps! JHHeHHBIX
oneparopoB. JleiicTBUSI HaJ JMHEHHbIMU omeparopaMu. OOmmiA BH
JIMHENHOI0 onepaTopa, MaTpHIA JTUHEHHOI0 oneparopa.

12.

[IpeoOpa3oBanue  MaTpHUILIbI
JUHEHHOro omeparopa Ipu
nepexojie K HoBoMy 0asucy

Pxxesckuii C. B. Briciias
MaTemaruka l: nuHeliHas anreOpa u
aHAJTUTHYECKAs TEOMETPHS : yueOHOe
nocobue / C.B. PxeBckuii.
Mocksa: UH®PA-M, 2019. — 211
c. - Texkct: anexrponHsli. - URL:
http://znanium.com/catalog/product/1
065260

Briciras MaTreMaTHKa IS
SKOHOMHCTOB: Y4IeOHUK JUTS
CTYJICHTOB BY30B, OOYYaromMXcs MO
SKOHOMHUYCCKUM CIEIUAILHOCTIM /
[H. III. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: Onurtu, 2010 -
480 c.

IMoapazaen 6.2. CoGcTBeHHBIE
MaTpHUlbl. XapaKTePUCTHYECKHii MHOTOYJIeH MATPHUIIbI.

yucjaa M COOCTBEHHDbIE BEKTOPbI

13.

WNuBapnaHnTHOCTH
XapaKTePUCTHIECKOTO
MHOTOYJIEHa  OTHOCHUTEILHO
BBIOOpa Oazuca

P>xesckuii C. B. Bricmas
Maremaruka [: nuHeliHas anreOpa u
aHAJMTUYECKass TEOMETpHUs: yueOHoe
mocooue / C.B. PixeBckuii.
Mocksa: UHOPA-M, 2019. — 211
c. - Texkct: snekrtponHsli. - URL:
http://znanium.com/catalog/product/1
065260

Bricmas MaTeMaTuKa s
SKOHOMHMCTOB: yU4eOHHK JUIST
CTYJICHTOB BY30B, OOyYarouuxcsi mo
SKOHOMHYECKHM CICIHUAITBHOCTIM /
[H. L. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: IOnurn, 2010 -
480 c.

ITon

azaes 7.1. Moaeib MeKI1YHAPOAHOI TOProBJIN.

14.

Hcnonn3oBanme
MAaTpHIL. Hcnonp3oBanue
CUCTEM JIMHEHHBIX
anreOpanvdeckux ypaBHEHUH.
Monenb JleoHTHEBA
MHOT'00TPAciIeBOM SKOHOMUKH
(6amaHCOBBI aHAN3).

anreOpsl

PxeBcknii C. B. Bricmas
maTteMaTHka I: nuHeilHas anreOpa u
aHAJMTUYECKass TEOMETpHUs: yueOHoe
mocooue / C.B. PxeBckuid.
Mocksa: UHOPA-M, 2019. — 211
c. - Texkct: snekrponHsii. - URL:
http://znanium.com/catalog/product/1
065260

Bricmas MaTeMaTHKa s
SKOHOMHMCTOB: y4eOHHK JUIST
CTYJICHTOB BY30B, OOyYaroniuxcsi 1o
SKOHOMHYECKHM CIEHHUAIBHOCTSIM /
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[H. L. Kpemep [u ap.]; nox pen. H.
III. Kpemepa - M.: FOnutu, 2010 -
480 c.

Moapa3znen 7.2. Cratuyeckasi Mojejb JHHEHHOW MHOrooTpaciieBoii

IKOHOMHKH JleoHTHEBA.

ODKOHOMHUKO-MaTeMaTHYeCKas
MO/IETIb
OaaHca.
0aaHCOBOIO
aHaImse
ImoKa3aTeliei.
MOJIENh
CrpykTypHas
TOPTOBJIH.

METo/a
15.

MEKOTPaCIEBOrO
IIpumenenue

B | DKOHOMHYECKHM CIICIIHATBHOCTAM /
SKOHOMUYECKUX
JIuneiinas
TOPrOBIIN.
Marpuiia

PxeBcknii C. B. Bricmas
MaTemaruka l: nuHeliHas anreOpa u
AHAIMTHYCCKAs TEOMETPHUS: y4eOHOE
mocoobue / C.B. PxeBckuid.
MockBa: UH®PA-M, 2019. — 211
c. - Texkct: anexrponHsli. - URL:
http://znanium.com/catalog/product/1
065260

Briciras MaTeMaTHKa ISt
SKOHOMHUCTOB: Y4eOHUK JUTSt
CTYJICHTOB BY30B, O0YYaromuxcsi 1o

[H. III. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: Onurtu, 2010 -
480 c.

boprakosckuit  A. C. Jlunelinas
anrebpa B IpUMepax H 3ajayax
[anexTponHBId pecypc]:  YueOHoe
nocobue / A. C. boprakoBckuii, A.
B. [IlantenmeeB - MockBa: OOO
"HayuHo-u3narenbckuit LEHTP
NH®PA-M", 2022 - 592 c. [DU]
[9BC 3HaHUYyM | URL:
https://znanium.com/catalog/docume
nt?id=400396

Bcero

43 81

5. ®oH1 OLIEHOYHBIX CPEACTB VISl POBEJACHNUSI IPOMEKYTOYHOH aTTeCTAlIUN

5.1. OTansl popMUPOBAHUS KOMIIETEHIHI

Nupukarop
[Tonpaznen qUCHUILINHEIL KomnereHnus | AOCTHKEHHUSA
KOMIIETEHIIMH
[Tonpaznen 1.1. Matpunel. Onepanuu Hajx MaTpHUIIAMH. 33
OcHOBHBIE  CBOMCTBAa oOmepaluid HaJx  MaTpULAMHU.
. OIIK-2
Onpenenutens.  Bpluncnenne  oOpaTHOH — MaTpHIIbI. V4
CaoiicTBa 00paTHON MaTpPULIBIL.
[ompasnen 1.2. Panr wmatpuusl. Beruucnenume panra 33
OIIK-2
MaTpULbIL. V4
ITonpa3nen 2.1. Pemenue cucremM ypaBHEHUH MaTpUYHBIM OIIK-2 33
MeTogoM. Pemenwe cucrteM  ypaBHEHMII  METOAOM va
Kpamepa. Pemenne cucrtem ypaBHeHui metojioM ['aycca.
[Togpaznen 2.2. CrpykTypa MHOXKECTBA pEUICHUI OIlK-2 33
CUCTEMBI JIMHEWHBIX ypaBHeHui. Teopema Kponekepa- va
Kanemu.
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ITonpaznen 3.1. Ilonstue BekTopa. JIMHEWHbIE onepanun
HaJl BEKTOpaMH, UX CBOMCTBa. Teopema O KOJUIMHEAPHBIX
BEeKTOpax. /lelcTBUsA HaJ BEKTOPAMH, 3aJaHHBIMH CBOMMU
KoopauHatamu. Mogyne  BekTopa.  Hampasmisromue
KOCHHYCBI BeKTOpa. KOOpAMHATHI MPOU3BOJIBHOTO BEKTOPA
B  JIeKapTOoBOM  cucteMe  koopauHaT.  CkansipHoe
MIPOU3BEJCHUE BEKTOPOB.

OIIK-2

33

v4

[Togpaznen 3.2. IloHsTHe JMHEHHOrO MPOCTPAHCTBA.
ITpumepsl JIMHEHUHBIX IIPOCTPAHCTB. JInnennas
3aBUCUMOCTh M HE3aBUCUMOCTh BEKTOPOB. PaHr cucremsl
BEKTOpPOB.  bazuc 1 pasMEpHOCTb  BEKTOPHOIO
npoctpancTBa. Koopannatel BekTopa B 0asuce.

OIIK-2

33

V4

[Tonpaznen 4.1. VYpaBHeHHE NpPSIMOM Ha IUIOCKOCTH.
VYpaBHeHUEe NIPSAMOM, IPOXOAIICH Yepe3 3aJaHHYI0 TOUKY
NEPIEHIUKYIJISIPHO 3aJlaHHOMY BekTopy. MccinenoBaHue
o0miero ypaBHEHHUS NOPSIMON. YTOJI MEXAY MPSMBIMU.
VYcnoBus  mapaieNbHOCTH U NEPHEHAUKYISIPHOCTH
PSIMBIX.

OIIK-2

33

V4

[Togpaznen 4.2. YpaBHEHHE IUIOCKOCTH, MPOXOJAIIEH
yepe3 3a/laHHyI0 TOYKY MEPIEeHIUKYISIPHO 3aJaHHOMY
BekTopy. MccnenoBanue oOLIEro ypaBHEHMs IUIOCKOCTH.
Kanonuueckoe ypaBHEHHE TMPSMOM B IPOCTPAHCTBE.
YpaBHeHHE NPsIMOM, MPOXOJAILICH Yepe3 JABE pa3IuUHbIE
TOYKH IMPOCTPAHCTBA. YTOJI MEXAY MIOCKOCTAMH. YTOI
MEXIy MPSIMBIMUA B IPOCTPAHCTBE. YTOJI MEXTY MPSMOH 1
IUIOCKOCThIO0.  KpuBBIE BTOpPOro MOpsOKa:  AILIMIIC,
runepboia, mapadoda.

OIIK-2

33

V4

[Togpaznen 5.1. Mmuorounensl. KoMiiekcHble 4yuciaa u
JIEUCTBUA HaJ HUMH. MOAyJlb U apryMEHT KOMILIEKCHOTO
qucia.

OIIK-2

33

V4

[Mogpaznen 6.1. TlonsTne nHMHEWHOrO  oOmeparopa.
IIpumepsl  IUMHEHHBIX  omepartopoB. [ledicTBusg  Hax
IUHEeHHbIMU  omepaTopamu. OOwMIl BUA  JUHEHHOTO
olrepaTopa, MaTpHlia JUHEHHOIO omepaTopa.

OIIK-2

33

V4

[Tompaznen 6.2. CoOcCTBeHHbIE 4YHMCIa U COOCTBEHHBIC
BEKTOpPbl MAaTpulbl. XapaKTEPUCTUYECKUA MHOTOWICH
MaTpHUIIbL.

OIIK-2

33

V4

ITonpaznen 7.1. Mozaens Mex1yHapOJIHON TOPTOBIIH.

OIIK-2

V4

[logpaznen 7.2. Craruueckas MoJenb JIMHEWHOU
MHOT0OTPACJIEBON Y3KOHOMUKHU JIEOHThEBA.

OIIK-2

V4

5.2. llxanbl 1 KPUTEPUH OLEHUBAHMS IOCTUKEHUS KOMIETEH M

Bunel ornenok

OreHkun

AxaneMudeckas OlleHKa 110 2-X

o He 3auteno
OannpHOM mIKane (3a4er)

3auTeHo
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5.2.2. Kputepun oueHUBaHMS JTOCTUKEHHUS KOMIIETEHNH

Kpurtepun oneHkn Ha 3a4ere

O1ieHKa sK3aMeHaTopa, Kpurepun
YPOBEHb
3auTeHo OOyuaronuiicss Tokas3ajql 3HAHHE OCHOBHBIX MOJOXEHUH Y4eOHOM
JUCLUIUIMHBL, YMEHHE IMOJYyYUTh C IIOMOIIBI IpenoaBaTes
MPaBUIBHOE PEIICHHE KOHKPETHOH MPAaKTUYECKOH 3aJauu U3 Yucia
IPEeJyCMOTPEHHBIX  paboueil  mporpaMMoi, 3HaKOMCTBO  C
PEKOMEHIOBAaHHOM CIIPaBOYHOM
He 3auteno IIpu orBeTe 00yuaromerocs BbIABUINCH CYIIECTBEHHbIE ITPOOEIBI B

3HAHUSX OCHOBHBIX MOJIOXKEHUW y4eOHOH AMCUUIUIMHBI, HEYMEHHE
C IMOMOIIBIK MPENnoAaBaTeNsl MOJYYUTh IPABUIBHOE PEIICHUE
KOHKPETHOW INPAKTUYECKOM 3a1ayd M3 4YHUCIA IPEITyCMOTPEHHBIX
paboueid mporpaMMoi ya4eOHOM TUCIUTTHNHBI

KpnTepml OICHKH TECTOB

OueHka, ypoBeHb
TOCTHIKEHUS
KOMIIETEHIINI

Onucanue KpUTepHes

OTIMYHO, BEICOKHI

CopepxaHue paBUIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopol1o, MpoIBUHYTHIN

Coz[epncaHHe IMPaBUJIBHBIX OTBETOB B TCCTC HC MCHEC 75%

Y 10BIIETBOPUTEIBHO,
MMOPOTOBBIN

ConepxaHue paBUIIbHBIX OTBETOB B TecTe HE MeHee 50%

Hey,I[OBJ'IeTBOpI/ITCJ'ILHO,
KOMIICTCHIIMA HCE OCBOCHA

ConepxaHue npaBUIbHBIX OTBETOB B TecTe MeHee 50%

KpuTepun oieHKHM YCTHOTO onpoca

OueHka, ypoBeHb
IOCTHIKEHUSI
KOMIIETCHIIU M

Onucanue KpUTEpUEB

3auTeHO0, BEICOKUH

CTyfeHT NeMOHCTPUPYET YBEPEHHOE 3HAHHE Marepuayia, 4eTKO
BBIPAXACT CBOI0 TOYY 3pEHUS IO pacCMaTpUBAEMOMY BOIPOCY,
MIPUBO/JISL COOTBETCTBYIOIIME IPUMEPHI

3auTeHo, MPOABUHYTHII

CTyneHT JeMOHCTPHpPYET YBEpPEHHOE 3HAaHHE MaTepuala, HO

AOITYCKACT OTHCIBHBIC ITOTPCITHOCTHU B OTBCTC

3auTeHO, TOPOTOBBIN

CTyneHT JEeMOHCTPUPYET CYIIECTBEHHBbIE NPOOeibl B 3HAHMSIX
MaTepuana, JOIMyCKaeT OITMOKU B OTBETaX

He 3auteno,
KOMIIETEHITNS HE
OCBOEHA

CTyAeHT JeMOHCTpUPYET HE3HAHUE MaTepHala, JOIMycKaeT Tpyonie
OLIMOKH B OTBETaX

Kpurtepun oneHkn penieHus 3a1a4

OneHka, ypoBeHb
JIOCTHIKEHHS
KOMIIETEHITHI

Onucanue KpUTEpPHUEB

3auTeHo, BEICOKHI

CTYJIGHT YBEPEHHO 3HACT MCTOAWKY MU aJITOPHUTM PCIICHHUA 3a1a4u,
HC JOITyCKacT OIIMOOK IIpu €€ BLIITOJIHCHHUHU.

3ayTeHo, MPOABUHYTHII

CTYI[GHT B IICJIOM 3HACT METOAUKY U AJITOPHUTM PCIICHHA 3aJa4u, HC
AO0IyCKaceT pr6BIX OIIMOOK IIpU €€ BBIITIOJIHCHHUU.
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3a4TeHo, MOPOTOBbIN

CTyneHT B LI€JIOM 3HAET METOJMKY U aJITOPUTM pEIICHUS 3a/1ayu,
JIOTTYCKaeT OIIMOOK MpHU €€ BBHIMOJIHEHUH, HO CIIOCOOEH MCIPABUTH
WX IIPY IOMOIIIM MPEerogaBaTesl.

He 3aureno,
KOMIICTCHIIUS HE
OCBOCHA

CTyZaeHT He 3HAaeT METOMUKY W aITOPUTM peIleHHs 3a]aud,
JI0MycKaeT TrpyOble OMMOKH NPH €€ BBINOJIHEHWH, HE CHocoOeH
UCIIPABUTh MX ITPU TIOMOIIH MIPETIOIaBaTEIs.

5.3. MaTepl/laJILI JIJIS1 OLIEHKH JOCTHKEHUS KOMIIeTeHIUii

5.3.1.1. Bonipochl K 3K3aMeHy

«He mpenycmMoTpeHbI»

5.3.1.2. 3agaum K IK3aMeHy

«He npexycmMoTpeHbI»

5.3.1.3. Bonpochl K 3a4eTy ¢ OLEHKOI

«He npexycmMoTpeHbI»

5.3.1.4. Bonpocsl K 3a4eTy

Komre-
Ne Conepxanue — NAK
1 Marpuipl. Onepanuu Hajg MatpuiiamMu. OCHOBHBIE CBOMCTBA OIIK-2 V4
onepanuii HaJl MaTpULIAMHU.
Onpenenureny KBaApaTHbIX Matpull: onpeaeneHue u | OIIK-2
2. OCHOBHblE  cBoWcTBa. MuHOppl W anredOpanyeckue V4
JIOTIOJIHEHHUSL.
3 OO6mas Gopmyna Ui BRIYUCICHUS omnpenenutenei, Teopema | OIIK-2 33
" | Jlannmaca. O6parHas maTpuua. V4
4 Breruncnenne oOpatHoit mMatpunel. CBoiictBa oOpatHo# | OIIK-2 V4
MaTpHIIBL.
5 Panr wmarpunsl. basucHbiii muHOp Matpuipsl. Beramcnenme | OIIK-2 3
paHra MaTpUIbL.
6. Pemenue cucrem ypaBHeHuil metogoM Kpamepa. OIIK-2 Y4
7. Pemenue cucreM ypaBHeHui metogoM ["aycca. OIIK-2 Y4
8 Pemenne cucreMsl TMHENHBIX YPABHEHUN B MAaTPUYHON OIIK-2 V4
' dopme.
9. Pemenue cucrem ypaBHeHul metoaoM ["aycca. OIIK-2 Y4
10. | Teopema Kponekepa-Kanemnu. OIIK-2 33
11. | Ilonstue BexTopa. JIMHelHbIe onepanuu Hajg BekTopamu, ux |  OIIK-2 33
cBoiicTBa. Teopema 0 KOJJIMHEAPHBIX BEKTOpaXx.
12. | Ilpoekmwusi BekTopa Ha ocb. OCHOBHBIE CcBOMCTBa mpoekuuu. | OITK-2 33
Yron mexnay BeKTopamH. Yron BekTopa ¢ ocbro. IloHsTme
0a3uca BEKTOPHOTO MPOCTPAHCTBA.
13. | JeiicTBus HaJ BEKTOpaMH, 3aJaHHBIMU CBOMMH OIIK-2 33
KoopauHaTamMu. Moaynb Bektopa. Hampasistoniye KOCuHyChl
BekTopa. KoopauHaTel Mpon3BOJIILHOTO BEKTOPA B IE€KAPTOBOM V4
CUCTEME KOOpJIUHAT.
14. | CkansipHoe NpOU3BECHUE JIByX BEKTOPOB. OIIK-2 33
15. | VpaBHeHHWe mpsiIMOM Ha IJIOCKOCTH. YpaBHeHHWe mpsmol, | OIIK-2 33
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IPOXOMAINEH Yepe3 3aJaHHYI0 TOYKY NEPHEHAUKYJIIPHO V4
3aJjaHHOMY BekTopy. MccnenoBanue o0mero ypaBHEHMs
IPSIMOM.

16. | YpaBHeHue mpsMoOH, mpoxojsmieil depes 3amaHHyr Touky | OIIK-2 33
napajieNIbHO JAHHOMY BEKTOPY.
VYpaBHeHHE NPSAMOH, MPOXOJAIIEH Yepe3 ABE JaHHbIE TOUYKH. va
ITapameTpudecKkue ypaBHEHUS IPSIMOM.

17. | Yron w™exnmy npsMbiMdA. YciaoBus mnapamiensHoctn W | OIIK-2 33
NEePIEHANKYISPHOCTH MPSIMBIX. v4

18. | YpaBHeHHUE IIOCKOCTH, MPOXOsIIel yepe3 3amannyto Touky |  OIIK-2 33
NEpIEHINKYJIAPHO  33JlaHHOMY  BekTopy. MccrmemoBaHue va
00I111er0 ypaBHEHHUs INIOCKOCTH.

19. | Kanonnveckoe ypaBHeHue mpsimoi B  mpocrtpanctBe. | OIIK-2 33
VYpaBHeHue nOpsMOM, MPOXOIAIICH dYepe3 JBE pas3IMYHbIC
TOYKU IIpocTpaHcTBa. [lapamerpudeckue ypaBHEHUS IPSIMOM. va

20. | Yrom wMexay IUIOCKOCTSAMH. Yron Mexny unpsmeiMa B | OIIK-2 33
IPOCTPAHCTBE. YT MEX/1y NPsIMOM U IJIOCKOCTBIO.

21. | Dnumnc. BeIBOJI KAaHOHUYECKOTO YPaBHEHHSI SJUTUIICA. OIIK-2 Y4

22. | UccnenoBanue ¢opMmbl diiumca mo ero kaHonuuyeckomy | OIIK-2 V4
YpaBHEHHIO.

23. | I'unepOouia. BbIBOJI KaHOHHMYECKOTO YpaBHEHUS TUIIEPOOIIBL. OIIK-2 Y4

24, Mmuorounensl. Pa3noxkenune MHorowieHa Ha MHOxwutend. | OIIK-2 V4
Teopema besy.

25. | KommuiekcHble umcna W JedcTBus Haj HUMH. Moxayns u | OIIK-2 33
apryMeHT KOMIUIEKCHOT'O YHCJIa.

26. @opmbl  3anmucH  KOMIUIEKCHBIX umcen. JleiicrBus nag |  OIIK-2 33
KOMILIEKCHBIMHU YUCJIAaMH B TPUTOHOMETPHUUECKON (opMe.

27. | ®opmymna Myaspa. Kopenp Nn-oii crenenu u3 xomiuiekcHoro |  OIIK-2 33
qucia.

28. | [lokazarenpHast ¢Gopma KomriekcHoro uucina. @Dopmyna |  OIIK-2 33
Olinepa.

29. | [lomarme nmueliHOTO mTpocTpaHcTBa. Ilpumepsr mmuelHBIX |  OIIK-2 33
IPOCTPAHCTB.

30. | JIunelinas 3aBUCHMOCTh M HE3aBHCHMOCTH BEKTOPOB. OIIK-2 33

31. | Panr cucremsl BekTopoB. ba3uc u pasmepnocts BekTOopHOro | OIIK-2 33
npoctpancTBa. KoopanHatel BekTopa B 0asuce.

32. | lonsarue nuHeliHOro onepatopa. Ilpumepst mnuHeiHbIx | OIIK-2 V4
oneparoposB. J[elcTBHs Ha/l IMHEWHBIMU ONIEPATOPAMM.

33. | O6muit BMA JMHEWHOro omneparopa, Mmarpuiia juHeiiHoro | OIIK-2 V4
orepaTopa.

34. | CoOcTBeHHBIe umnCla W COOCTBEHHBIE BEKTOphl MaTpuipl. | OIIK-2 33
XapakTepuCTUUYECKUH MHOTOUJICH MAaTPUIIBL.

35. Mojienb MeXIYHapOIHOM TOPrOBIIH. OIIK-2 Y4

36. | Cratmueckass  Monenb  JIMHEHHOM  MHoroorpacieBoit | OIIK-2 V4
SKOHOMHUKH JI€OHThEBA.

5.3.1.5. IlepeueHb TeM KYPCOBBIX IPOEKTOB (pador)
«He npeaycmoTpeHbI»
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5.3.1.6. Bonipochl K 3a1uTe KypcoBOro npoexra (padorsi)
«He npexycMoTpeHbD»
5.3.2. OneHOYHBIC MATEPHAJIBI TEKYLIer0 KOHTPOJIS
5.3.2.1. Bonpocsl TeCTOB

Ne Conepxxanue Komme- UK
TEHIUS

1. 1 0 3 OIIK-2 | VY4

Omnpenenurens 0O 1 0] paseH...
0 31

- 1’
- O’
- 41
- 31

2. | IllomMHOXECTBO JAHHOTO JIMHEHHOTO TMpocTpaHcTBa, 3amkHyToe | OITK-2 33
OTHOCUTENIbHO JIMHEWHBIX OMNepaluid, BBEJCHHBIX B JAHHOM
JMHEHHOM TPOCTPAHCTBE, SBISETCA:
- HeJIMHEWHBIM MOIPOCTPAHCTBOM;
- CHCTEMOHM;
- TMHEHHBIM OITPOCTPAHCTBOM.

3. | Bce xopHU XapaKTepUCTHUECKOTO YPAaBHEHHS CaMOCOIIPSKEHHOTO OIIK-2 33
orepaTopa
- IECTBUTEIIHHBIC,
- MHUMBIE;
- TIOJIOKUTEIBHBIE;
- OTpULIATENbHBIE.

4. | Marpuua JnHeiHoro oneparopa A, 1€HCTBYIOIIErO0 B HEKOTOPOM OIIK-2 33

JUHEHHOM IIPOCTPAHCTBE, SBJIACTCSA B IAHHOM 0a3uce TUaroHabHON
TOTJIa ¥ TOJIBKO TOT/a, KOT/Ia BCE BEKTOPHI 3TOTO 0a3uca SBISIOTCS ...
- COOCTBEHHBIMHU I A

- MaTpULIEH-CTPOKOIA;

- MaTPHUIIEH CTOIOIIOM;

- BBIPOXKJICHHOM MaTPULIEH.

5. | PacnonoxeHue npsMBIX B MOPSAJKE YBEIMUYEHUS yTIla UX HAKJIOHA K OIIK-2 33
ocu abcrucc

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

6. | C yBenmu4eHHEM pacCTOSTHHI 10 Hayasla KOOPIUHAT IPsSMBbIe OIIK-2 33
pacroiararTcs:

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

7. | [lapsr mpsiMBIX: OIIK-2 33
Y-6X-10=0, Y- 11X+2=0  mnepecekarorcs
Y-5X-8=0, Y-5X+8=0 napayuIeIbHbI
Y-4X-7=0, 4Y + X+20=0 mnepneHIuKyJIspHbI
Y-3X-4=0, 3Y- 9X-12=0 coBmagaroT

1 0 1)HB: OIK-2 | 33

Haiinure mpousBenenue matpui A = (_3 1 —4
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. 2—1 ~10y.
(3 5)
(L, )
3 (—24 2 —34);

4) JlanHas omnepaliisi He BBIIOJHUMA.

MakcuManbHOE YHCIIO TUHEHHO HE3aBHCUMBIX BEKTOP-CTOJIOIIOB
(cTpoK) Ha3BIBACTCS:

1. Panrom matpuiibl;

2. [TopsiiKoM MaTpHIIBL;

3. OnpenenureneM MaTPUIIBL;

4. lnaroHajipi0 MaTPHIIbL.

OIIK-2

33

10.

VYron mexay npsiMbiMu X -2y +3=0 u 3x +y-5=0 paBeH ...
rpajycam.

- 45;

- 30;

- 90;

- 0.

OIIK-2

V4

11.

KoopauHaTs Bepmnaa napaboist Y2 — 4y — 4X —8 = 0 UMeroT BUJ
- (-3,2);

- (3.2);

- (23);

- (-2,-3).

OIIK-2

V4

12.

Kpupas X% — y? —4X +6y = 9 uMeeT LEHTp B TOUKE C KOOPAUHATAMH
- (2! 3)1
-(4,9);
- (41 6)1
- (4, -6).

OIIK-2

V4

13.

BerBu mapaGonbsl Y2 — 4y + 2X + 8 = ( HalpaBIIeHsHI ...
— BJIEBO;

— BIIPaBO;

— BHU3;

— BBEpX.

OIIK-2

V4

14.

Vpasrenne 4x2—5y? +20x +30y + 10 = 0 omnpenenser:
- TUNEepOoITy;

- mapaboiy;

- OKPY>KHOCTb;

- DIUIHIIC.

OIIK-2

V4

15.

Cpenu BEKTOPOB 3 = (2i_—4 j_IZ) b = (i — j_IZ) u
C =(—4i +8]+2k) xommmeapHsr. ..

OIIK-2

33

16.

BepHo 1u  yTBepKIeHWE: OIHOPOJHAs CHCTeMa JIMHEHHBIX
YpaBHEHUH SIBJIIETCSI HECOBMECTHOU?

1. Ma;

2. Her;

3. He Bcerna.

OIIK-2

33

17.

C yBenuMyeHUEM CKaIISIPHBIX TPOU3BE/ICHUN MTaphl BEKTOPOB
pacnosararTcs B OPSJIKE:

OIIK-2

V4
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1. a=@3 -1, 4)
b =(-1,3,2)
2.a=(5,1,2)
b =(-1,5,2)
3. a=(3,1,4)
b =22 2
4. a=(-3,1, 4)
b =22 2
5. a=(1, 2, 3)
b =3, 2, 1)

18.

Bekrop C =a X t_) MMEET KOOPAUHATEI. .. [IPU YCIOBUH, YTO
~ a=20-1),b=112

C=(1,-3,2)

C=@1,23);

C=3-2 1)

C=2,1,-3).

OIIK-2

V4

19.

2 2
Xy
Jlano ypaBHeHHE druHICca E + =— =1. Bonpmas moxyock 3TOrO

9
OJUIMIICA paBHA...
- 51
- 25;
- 31
-9.

OIIK-2

V4

20.

2 2
Acumnroramu runep6oasl X© _ Y° _ 4 ABIAIOTCS MPSIMBIE. ..

16 9

y=+>x;

y=+oX;

P wlh~hbhlw
R ENENY

y=%=—X

OIIK-2

V4

21.

2 2
DkcueHtpucuteT runepbons X Y _ 4 papen...
4 3

N |-

SR

OIIK-2

V4

22.

JlaHHBIE O MPOU3BOJCTBE CEJIILCKOXO3AMCTBEHHBIX IMPOAYKTOB TPEX
BHUJIOB, 3€PHO, MOJIOKO W MSICO B JIBYX (EPMEPCKUX XO3SIMCTBaX

OIIK-2

33
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HpeI[CTaBJIeHbI B YC.HOBHBIX CAUHNIIaX B BHUJEC CJIe,Z[yIOH_[I/IX ManI/IH
209 316 271 212 236 401

Al = : A> =

! (412 360 425)’ 2 (235 358 408

CPEAHETOAOBOTO ITPUPOCTA IMMPOAYKTOB BBEIITIAAUT. ..

), MaTpuna

(421 552 672)
647 718 833

2 (210,5 276 135,5)
323,5 359 2125

* (3772 17)
4 (—317"_78{i E_E?,l{)?)'

23.

YpaBHEHHE OKPY>KHOCTHU C IIEeHTpoM B Touke (1;2) u paguycom R=2
UMEET BH/I...

(x+1)* +(y+2)* =2;
(x-1)° +(y-2)° =4:
(x+1)* +(y+2)* =4.

OIIK-2

33

24,

['eoMeTprueckoe MECTO TOYEK IUIOCKOCTH, IS KKIOW M3 KOTOPBIX
MOJTyJIb Pa3HOCTH PACCTOSHUI 10 IBYX JaHHBIX TOUYeK (POKYCOB) TOI
e TUIOCKOCTH €CTh TIOCTOSTHHAS BEJTMYMHA, HA3bIBAIOT. . .

1. Dmuncowm;

2. Ilapabomoii,

3. T'unepbomnoii.

4. TlpsmMoi.

OIIK-2

V4

25.

Kanonunueckoe YpPaBHCHHEC JJIJIMIICA UMCCT BU:

OIIK-2

V4

26.

OIIK-2

V4

27.

MakcuManbHOE YHCIIO TUHEHHO HEe3aBUCUMBIX BEKTOP-CTOIOIIOB
(cTpoK) Ha3BIBAETCS:

-Panrom mMatpuiisr,

-ITopsiakoM MaTpuiisi;

-OnpenenurenemM MaTpULIbI;

-JlnaroHaJIbr0 MaTPHUIBI.

OIIK-2

33

28.

Ecimu B MaTpuie 9YucCJIO CTPOK paBHO YHUCITY €€ CTOJ'I6I_[OB, TO TaKas
MaTpulla Ha3bIBACTCA:

OIIK-2

33
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- €IUHUYHOMU,
- KBaJIpaTHOM;
- TUarOHAJIILHOM.

29.

Ecimu B MaTpueC BCC 3JICMCHTHI IJ1aBHOM JuaroHajaid paBHbI CAMHUIIC,
a BCC OCTAJIbHBIC 3JICMCHTBI — HYJICBBIC, TO TaKas MaTpuLa
Ha3bIBACTCH. ...

OIIK-2

33

30.

Ecim A m B — [1Ba JMHEHWHBIX oneparopa, ACHCTBYIOUIMX B
eBKHI0BOM TipocTtpaHctBe E, To omepatop (AB) *, compsukeHHBIH
IIPOU3BEIECHUIO ATUX OIIepaToOpOB, paBeH:
- B*A*;

- A*B*;

- BA;

- AB.

OIIK-2

33

31.

Ecnu cymectBytoT mpoussenenus AB u BA, npuuem AB = BA, To
Matpuilsl A u B Ha3bIBaloT:

- [IepecTranoBOYHBIMY;

- PaBHBIMU;

- OGpaTHBIMH.

OIIK-2

33

32.

Ecnu  xapakrepucTHuecKOo€ ypaBHEHHE KBAJPAaTHOW  MATPHIIBI
MopsiIka N UMEET N MOMAapHO Pa3IMYHBIX JICHCTBUTEIBHBIX KOPHEH,
TO 3Ta MaTpula MOA00OHA HEKOTOPOH MaTpHIIE:

-eIMHUYHOM;

- KBaJpaTHOW;

- IUaroHaJILHOM.

OIIK-2

33

33.

Ecnu  xapaktepucTthueckoe ypaBHEHUE JIMHEMHOIO —OIEpaTopa,
JICUCTBYIOIIETO B N-MEPHOM JIMHEMHOM IIPOCTPAHCTBE, HMEET N
MOMAPHO PAa3JIMYHbIX JACHCTBUTEIBHBIX KOPHEH, TO CYIIECTBYET
0a3uc, B KOTOPOM MAaTpHIla ATOTO OIepaTopa sSBIISICTCS ...

- JUHUYIHOU,

- KBQJIPaTHOW;

- TNaroHaJILHOM.

OIIK-2

33

34.

COBOKYMHOCT, M * N JEHCTBUTENBHBIX YHCEN, PACIONIOKECHHBIX B
BUJIE MPSMOYTOJIBLHOW TAaOJIUIIBI, TJIE M — YUCJIO CTPOK, N — YHCIIO
CTOJIOIIOB TAaOJUIILI, HA3BIBAETCH. ..

OIIK-2

33

35.

KBagpatnunas ¢opMa KaHOHMUYECKOTOo BHJAa HE HMEET B CBOEH
3aIUCH!

- OTpHULaTENbHBIX 3HAYCHUH;

- [IonapHbIX POU3BEIECHUN IIEPEMEHHBIX;

- Bextopos.

OIIK-2

33

36.

B nuneitHoM npocTpaHcTBe V2 Nt00BIE 1Ba KOJJIMHEAPHBIX BEKTOPA:
- JInHEelHO 3aBUCHUMBEI;

- JImHelHO HEe3aBUCHUMEI,

- Komnunanaphsr,

- [lepecekarorcs.

OIIK-2

33

37.

Ornpenenurens NPOU3BEIEHUS JBYX KBAaPaTHBIX MaTPUIL] OJJHOTO
MOPsIIKA PaBeH:

- [IpousBenenuto onpenenuTeNed STUX MaTpPUll,

- CyMMe omnpenienuTenei;

- YIBOGHHOMY MPOU3BEACHHUIO ONPEICTUTENCH 3TUX MaTPHII.

OIIK-2

33

38.

Martpumia TOXJIECTBEHHOTO OIeparopa HE3aBUCHMO OT BBIOOpaA
0a3uca B TMHEHHOM MTPOCTPAHCTBE SBIISCTCS:
- Enuananoi,

OIIK-2

33
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- O6parHoii;
- TpaHCIOHUPOBAHHOM.

39.

B eBkiIMIOBOM TMpOCTpAaHCTBE MaTpulla Mepexoja OT OJHOro
OPTOHOPMHUPOBAHHOTO 0a3uca K APYyromy sSBIISETCS:

- Enuananoi;

- OGpaTHoIi;

- OpTOroHaIbHOM;

- TpaHcnOHUPOBAHHOM.

OIIK-2

33

40.

[Ipu TpaHCIOHMPOBAHUU MATPUIILI €€ OIPENCTUTETD
- He mensercs;

- MeHnsieT 3HaK Ha POTUBOIOJIOKHBIN;

- YMeHbIIaeTcs,

- YBenu4yuBaerTcs.

OIIK-2

33

41.

HopMupoBanHoe npoCcTpaHCTBO — 3TO JIMHEUHOE MPOCTPAHCTBO, B
KOTOPOM 3a/IaHa HOpMA ...

- Bekrtopa,

- MaTpuupr;

- MHoOXecTBa.

OIIK-2

33

42.

Ecin B KakoW-HUOYIh CTPOKE MATPHUIBI TPUOABUTH IPYTYIO ¢
CTPOKY, YMHOK€HHYIO Ha YHCJIO, TO OMNPEACIMUTENb 3TONH MaTpPUIIbI
- He mensercs;

- MensieT 3HaKk Ha MPOTUBOIIOIOKHBIM;

- YMeHbIIaeTCs;

- YBeIu4uBaeTcs.

OIIK-2

33

43.

Martpuueid nuHEHOro omneparopa, oOpaTHOro omeparopy A,
JEeICTByIOIIEMy B JUHEHHOM TmpocTpancTBe L u umeromemy B
HEKOTOpOM Oa3uce marpuily A, Oyner B TOM ke 0a3uce marpuia
_ A-l.

- E’

- AT

OIIK-2

33

44,

Pasmep matpunst C = A1z - B2s paBeH:
- Ci3;
- Cas;
- Ca1.

OIIK-2

33

45,

Martpuna, TpaHCIIOHMPOBAaHHAsI K OPTOTOHAJILHOM MATpHIE, SIBJISETCS
MaTpHUIeH

- Enunuunoi;

- O6paTHOl;

- OpTOroHaIbHOM;

- TpaHCIIOHUPOBAHHOM.

OIIK-2

33

46.

Yucno coOCTBEHHBIX 3HAYCHUH CHMMETPUUECKON MaTPUIIbI TOPSIKA
N C YY4ETOM MX KPAaTHOCTHU K paBHO 4HCITy

- n’

- k’

- n*k.

OIIK-2

33

47.

[IycTh B IpOM3BOILHOM JIMHEHHOM MPOCTPAHCTBE JAHBI JIBa BEKTOpA
C1 M C2 U MyCTh BEKTOpHI a = 2¢1 + 3¢z, € = c1+ Sc2, y = 3¢1 — 2co.
Torma cucrteMa BEKTOPOB a, €, y:

- JIuneiiHO 3aBUCHUMA;

- JInHelHO He3aBUCUMA.

OIIK-2

33

48.

[IycTh B Ipon3BOJIBLHOM JIMHEMHOM MPOCTPAHCTBE JIaHBI JIBa BEKTOPA
C1 M C2 M TyCTh BEKTOPBI a = 5c1 + 3¢, € = -1 + 2¢2, y = 7¢1 — 3co.

OIIK-2

33
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Torma cucreMa BEKTOPOB a, €, y:
- JIuneiHo 3aBUCUMa;
- JIuHeiiHO He3aBUCHUMA.

49,

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

1. O
2. 2,
3. 3
4, 1.

OIIK-2

33

50.

IIpy yMHOKEHHH BCEX IEMEHTOB HEKOTOPOM CTPOKU MAaTPULbI HA
YHCJIO OIIPENEIUTEb UCXOIHON MaTPULIbI

- YMHOXaeTcs Ha 3TO YUCIIO;

- He mensercs;

- MeHsieT 3HaK Ha IPOTUBOIOJIOKHBIN.

OIIK-2

33

51.

I[Ba BEKTOpPa B CBKIIMJOBOM IIPOCTPAHCTBE OPTOTOHAIBHBI, €CIIN UX
CKAJIIPHOC IIPOMU3BEACHUC PABHO!

- O’

-1

OIIK-2

33

52.

Hansl Touku A(5; -2), B(-3;-10) Opaunara cepenunsl otpe3ka AB
paBHa:

-4

OIIK-2

V4

53.

Hansl Touku A(S5; -2), B(-3;-10) AGcuucca cepearabl oTpe3ka AB
paBHa:

- 4.

OIIK-2

V4

54,

[Tpsimast 3x+ 5y -5=0 nepecekaet oce OY B TOUKE ¢ KOOPAUHATAMH. ..

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

OIIK-2

33

55.

Ecnu konmruecTBO CTPOK MaTpHIIbl HE PAaBHO KOJIMYECTBY CTOJIOIIOB,
TO Takasi MaTpuIila Ha3bIBAETCHL. .

- KBagparnas;

- [IpamoyromnbHasd;

- TpeyronbHas;

- JlnaronanpHas,

OIIK-2

33

56.

Marpuuei Ha3bIBaeTcs:
- TaOJIMIIA DIIEMEHTOB;

- BEKTOp;

- pyHKIHSA;

- YUCJIO.

OIIK-2

33

S7.

Pemennem ypaBuenus XA = B, rae A, B — kBajpaTHbIe MaTpULbl
OJIHOTO U TOTO K€ MOpsiiKa, IpruueM A — HEBBIPOKICHHAS MAaTPUILIA,
SIBISETCS MaTpuna X:

- X=BA™;

- X=A"B;

- X=B/A;

- X=A-B.

OIIK-2

33
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58.

Kak n3menuTcs onpenenurens MaTpUIbl YETBEPTOTO MOPSIAKA, €CIIH
KaKJIbIH €€ 3JIEeMEHT YMHOXUTh Ha 27

- yBenmuuTcs B 4 pasa;

- HE U3MEHUTCS;

- yBennuuTcs B 16 pa3s;

- YBEJIMYUTCS B 8§ pas.

OIIK-2

33

59.

Kak u3meHuTcs onpeaenuTess €Clid U3 €ro NepBoil CTPOKH BHIYECTh
TPEThIO YMHOKEHHYIO Ha TpU?

- I3MEHHT CBOM 3HAK;

- HE U3MEHUTCS;

- YBENIMYHUTCS B 3 pasa;

- CTaHEeT PaBHBIM HYJIIO.

OIIK-2

33

60.

Han tpeyronsauk ABC ¢ Bepmmaamu A (— 3; 0), B (-5; -3) u C (3; 0).
CocraBbTe 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 koaddurment npsmoit Sy — 2x + 7 =0 paBeH...
-0.4;

- 2,5;

- (-2);

- 1.

OIIK-2

V4

62.

[Tpu kakom 3HaueHuu k npsiMbie y = 5x —2 my = kx + 5 nmapasuienbHb1?

OIIK-2

V4

63.

IIpu xaxom 3HaueHuu k mpsimpie y =2x +4uy = kx — 3
NepIeHIUKY IS PHbI?

- 2’

- (-2);

-0,5;

-4.

OIIK-2

V4

64.

Kakue mimockocTy nmapasuiebHbI
1l.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.
-1u2;

-1u3;

-2u4;

-3u4,;

-3us.

OIIK-2

V4

65.

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

2. 12+2i;

3. 12-2i;

4. 12.

OIIK-2

33

66.

B CpHO JIM  YTBCPKIACHHUC! OoJHOpOJAHAA  CHUCTEMaA JIMHENHBIX

OIIK-2

33
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YPaBHEHUH SIBJIIETCS HECOBMECTHOM?
- 1,

- HET;

- HE BCera.

67.

['eomeTpryeckoe MECTO TOYEK IJIOCKOCTH, ISl KOKIOU M3 KOTOPBIX
CyMMa pAacCTOSHUHM JO JABYX JaHHBIX TOuYeK ((OKYyCOB) TOW iKe
TUIOCKOCTH €CTh MTOCTOSTHHAS BEJIMYMHA, HA3BIBAIOT. . .

- DITUIICOM,;

- mapaboJIoit;

- TUTIEPOOJION.

OIIK-2

33

68.

['eomeTpryecKkoe MECTO TOYEK IJIOCKOCTH, IS KOKIOW M3 KOTOPBIX
MOJTyJTb Pa3HOCTH PACCTOSHUI 10 IBYX JaHHBIX TOUYeK (POKYCOB) TOM
K€ TUIOCKOCTH €CTh MOCTOSIHHAS BETUYMHA, HA3bIBAIOT. . .

- DITUIICOM,;

- mapaboJIoit;

- TUTIepOOJION.

OIIK-2

33

69.

Kakoe ypaBHEHHE OIHUCBHIBAET TEOMETPHUYECKOE MECTO TOYCK,
paBHOYAaJIeHHBIX OT ToukH F(-2, 0), x=2?

- DILIHIIC;

- mapaboda;

- runepOora.

OIIK-2

V4

70.

CkanspHoe Mpou3BeieHne BEKTOpoB a (4, 2, -5), b (2, 6, 4) paBHO...

OIIK-2

V4

71.

ITpoexuus Bextopa a (1, -2, 2) Ha ock BekTopa b (2, 10, 11) paBHa...
- 4/3;

- (-413);

- 4/15;

- 4.

OIIK-2

V4

72.

OO0beM nmapasienenunena, IOCTPOEHHOTo Ha BekTopax a(3;1;2),
b(2;7;4), ¢(1;2;1) paBeH...
-12;

OIIK-2

V4

73.

I[Ba BCKTOpa BCCrja...
- KOMIIJIAaHApHEI;
- KOJUIMHCAPHBI;
- HCT BEPHOI'0 OTBECTA.

OIIK-2

33

74.

[TepumMeTp TpeyrosipHKUKA ¢ BepiirHamu B Toukax A (1, 3), B (-2, 3),
C (-2, -1) paBesH...
-12;

OIIK-2

V1

75.

OnpeaenuTh BUJ 3aBUCUMOCTH JIJISI CHCTEMBI IByX BEKTOPOB: A1 (-4,
2,8); A2 (14, -7, -28).

- TWHENHO 3aBHUCHMA;

- TUHEHHO He3aBUCHUMA.

OIIK-2

33
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Ne Conepxxanue Komnerenmusa | MK

1. | [Tonsarue matpuibl. HekoTopsie crienraibHbIC BUBI MATPHII. OIIK-2 33

2. | JevicTBus Haj MaTpUIIaMU U UX CBOMCTBA. OIIK-2 33

3. | Panr marpuiel. PaBeHCTBO CTPOYEYHOrO M CTOJIOIIEBOTO paHra OIIK-2 33
MaTpHil.

4. | Crynenyatsie MaTpullbl. HaxokieHre panra MaTpHIIbl. OIIK-2 33

5. | OnemeHtapHble  npeoOpa3oBaHust  MaTpul. Teopema o0 OIIK-2 33
NPUBEJICHUN MATPHIIBI K CTYIIEHYaTOMY BHILY.

6. | Beruncnenue onpenenureneit 2 —ro ¥ 3- ro mopsijaka. OIIK-2 33

7. | PaznoxeHue onpenenuTens o nepBou CTPOKe. OIIK-2 33

8. | CpoiicTBa onpeaenuTenei. OIIK-2 33

9. | Kpurepuii HeBBIPOXKICHHOCTH KBaPATHONW MaTPHIIBI. OIIK-2 33

10. | Munopsl u  anreOpanyeckue JOMONHEHHs. PaznmoxxeHue OIIK-2 33
OTIPENIEIIUTEIIS TIO CTPOKE MUITH CTOJIOIY.

11. | Onpenenurens CyMMBbl U IPOU3BEIEHUS KBaPATHBIX MaTPULI. OIIK-2 33

12. | Cioco0Obl BIYHMCICHUS OTIPENEIUTENEH N-TO MOPSIKA. OIIK-2 33

13. | Cucremsl nmHeiHBIX ypaBHeHuid. PaBHocwibhbie CIIY wu OIIK-2 33
aneMeHTapHble npeodpazoBanus CJIY.

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

15. | Pemienne cuctembl JUHEMHBIX ypaBHeHMM MmetonoM [‘aycca. OIIK-2 33
Hccnenosanue CIIVY.

16. | Omnopomnast CJIY. @dyHgameHTanpbHash CHUCTEMAa pPEIICHUHN OIIK-2 33
OJTHOPOJTHOM CUCTEMBI.

17. | OGpatHass Marpuiia M CIOCOOBI €e HaxoXKJIeHus. PereHue OIIK-2 33
MaTpU4HOro ypaBHeHusd AX = B.

18. | Pemenune CJIY B matpuuHO# opme. OIIK-2 33

19. | Pemenune cucrem n JIMHEHHBIX ypaBHEHHUH C 71 HEM3BECTHBIMHU IO OIIK-2 33
npasuiy Kpamepa.

20. | Cucrema akcHOM JJMHEHHOTO BEKTOPHOT'O IPOCTPAHCTBA. OIIK-2 33

21. | Apudmerndeckrue BEKTOPHBIE POCTPAHCTBA. OIIK-2 33

22. | CpoiicTBa JIMHEHHO 3aBUCHUMBIX U JIMHEHHO HE3aBUCHUMBIX OIIK-2 33
BEKTOpOB. PaHT cHCTEMBI BEKTOPOB.

23. | ba3suc BekTOpHOro mpocTpaHCTBA. Pa3MepHOCTh BEKTOPHOTO OIIK-2 33
IPOCTPAHCTBA.

24. | KoopauHaTel BeKTOpa B 0a3uce U UX €MHCTBEHHOCTb. OIIK-2 33

25. | [IpeoOpa3zoBanre KOOpPIMHAT BEKTOpA MPH MEPEX0Je OT OJHOTO OIIK-2 33
6a3uca K Apyromy.

26. | Jluneiinple onepaTopsl U UX CBONCTBA. OIIK-2 33

27. | Slnpo m oOpa3 nuHeWHOro omeparopa. MaTpuina JHHEHHOTO OIIK-2 33
oreparopa.

28. | CoOcTBeHHBIC 3HAUYEHHUS W COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIIK-2 33
oreparopa. XapakTepHuCTUYECKOEe YpaBHEHHE.

29. | Ompenenenue KBaIpaTHIHON GOPMEI. OIIK-2 33

30. | Jluneiinoe mpeoOpa3oBaHUE TEPEMEHHBIX. OIIK-2 33
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31.

Kanonnueckuii 1 HOpMaibHbIN BUBI KBAAPATHUHON (DOPMBL.

OIIK-2

33

32.

Teopema 0  mpuBeleHUH  KBAagpaTHYHOM  (HOpMBI K
KaHOHUYECKOMY BHUJY.

OIIK-2

33

33.

Crioco0b! mpuBeieHUs KBaApaTHUHON (POPMBI K KAHOHHUECKOMY
¥ HOPMaJIbHOMY BHLY.

OIIK-2

33

34.

3aKOH WHEPIHMH KBaIPATHUHBIX (HOPM.

OIIK-2

33

35.

PaHr W MONOXUTENbHBIA WHACKC KBAIPATHUYHOW (OPMBI.
[TonoxxurenbHO  OMpeneNieHHbIE  KBaJpaTUYHbIE  (OPMBIL.
Kputepuii CunbBectpa.

OIIK-2

33

36.

OproronanbHOe TpeodpazoBaHuE MEPEMEHHBIX.

OIIK-2

33

37.

Cnoco0 mpuBeneHUs KBaJApaTHYHON (POpPMBI K KAHOHUYECKOMY
BUJY C IIOMOIIIBIO OPTOTOHAIBHOTO MTPe0Opa3oBaHus.

OIIK-2

33

38.

Jluneitnble 0TOOpa)Ke€HUsI EBKIUAOBBIX MPOCTpaHCTB. [loHsTue
U30MOp(H3Ma EBKIUI0BBIX IPOCTPAHCTB.

OIIK-2

33

39.

CamocornpsikeHHbIE onepaTopsl U UX marpullbl. CoOCTBEHHbIE
BEKTOPbl M  COOCTBEHHBIE 3HAYECHUS CaMOCOMNPSKEHHBIX
OIIEpPaTOPOB.

OIIK-2

33

40.

AddunHbIe 1 ToYeuHO-adPUHHBIC MPOCTPAHCTBA PA3MEPHOCTH
1,2, 3.

OIIK-2

33

41.

N-MepHbIe addhuHHBIC U TOUeYHO-apPUHHBIE TIPOCTPAHCTRA.

OIIK-2

33

42.

[Tnockoctu B ToueYHO-apPUHHBIX IPOCTPAHCTBAX, KX B3aUMHOE
pacrosoKeHue.

OIIK-2

33

43.

BLIHYKJ'IBIG MHOXCCTBA B TO‘IG‘IHO'a(I)q)I/IHHLIX IIPOCTPpAaHCTBAX.

OIIK-2

33

44,

[IpeoOpazoBanrne KOOpPAMHAT TOYKH B TOoUeyHO-ah(PUHHBIX
MIPOCTPAHCTBAX.

OIIK-2

33

45,

[eomerpuueckue  CBOICTBA  JMHEHHBIX  OTOOpa)KCHUH
apduHHBIX TpocTpaHcTB. AdQUHHBIE W H30METPHUUECKUE
O0TOOpaXKeHHS.

OIIK-2

33

46.

[TocraHoBka 3amaun MexoTpacieBoro Oamanca. Kpurepuit
IPOAYKTUBHOCTH TEXHOJIOTMYECKOW MATPUIbl. DKOHOMHUYECKUN
CMBICJI MaTpUIBbI IMMOJHBIX 3aTpar.

OIIK-2

33, V4

47.

[TonsTue BCKTOpA. JIuneliHble Oorepanru HaJl BCKTOpaMHU:
CJIOKCHHUC W BBIYUTAHHUEC BCKTOPOB, YMHOXCHHEC BCKTOpa Ha
quCJIo. KOJ'IJ'H/IHCapHBIe 1 KOMILJIAaHAPHBIC BEKTOPHI.

OIIK-2

33

48.

IIpsamoyronpHass cucTEMa KOOPAMHAT HA IUIOCKOCTH U B
npoctpancTBe. KoopnuHatel BekTopa M TOYKH. KoopauHaTshl
CYMMBI BEKTOPOB U IPOU3BEAECHUSI BEKTOpPA HA YUCIIO. Y CIOBUE
KOJUJIMHEAPHOCTH JIByX BEKTOPOB.

OIIK-2

33

49,

Jnuna Bektopa. PaccrosHue MeXay JAByMS  TOYKaMHU.
CkansgpHoe mnpousBereHHe BeKTOpoB. OCHOBHBIE CBOWCTBA.
BrlpaxeHne CKaltsipHOTO MPOU3BEACHUS Yepe3 NMPSIMOYTOJIbHbIE
KOOPAWHATHI.

OIIK-2

33

50.

BekropHoe ¥ CMEIIaHHOE TIPOU3BEACHUSA BEKTOPOB. Mx
CBOMCTBA M BBIPAXKEHUS Yepe3 NMPSAMOYTOJIbHbBIE KOOPJAUHATHI.

OIIK-2

33

51.

IlondaTne nuHeWHOro mnpocrpaHcTBa. JIuHelWHas 3aBUCUMOCTH
3JIEMEHTOB JIMHEHHOTO IMpPOCTPaHCTBA. ba3uc JMHENHOro
nmpocTpaHcTBa.  Pa3zMepHOCTH  JIMHEMHOTO  IIPOCTPAHCTBA.
Hzomopdusm.

OIIK-2

33

52.

Monenb MeXayHapOJHOW TOPTOBIIH.

OIIK-2

33, V4
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53.

VpaBHEHMsT MNpAMOHM Ha IUIOCKOCTH. HopManbHBI BEKTOp
npsMoid. PaccTosiHue OT TOYKHM 10 TPSMON. YTOJ MEXKIY ABYyMS
OpSIMBIMU. Y CJIOBHS NApauIEIbHOCTU M NEPIEHIUKYJISPHOCTU
JIBYX NpsAMbIX. Touka repeceyeHus AByX MpsMbIX.

OIIK-2

33

54.

[ImockocT B IPOCTPAHCTBE. YPaBHEHUA IUIOCKOCTH B
npoctpancTBe. HopmanbHBI BEKTOp IIIOCKOCTH. PaccTosiHue oT
TOYKH JO0 TIUIOCKOCTH. YTOJI MEXAY JBYMS IUIOCKOCTSIMH.
VYcnoBuss napaiebHOCTM M MEPHEHAUKYJISIPHOCTH  JIBYX
IIJIOCKOCTEM.

OIIK-2

33

55.

VYron Mexay npsiMON U IJIOCKOCTBIO B MPOCTPAHCTBE. Y CIIOBUS
NapajuieIbHOCTH U MEPIEeHIUKYIISIPHOCTH MPSIMOU U TIIOCKOCTH
B IIPOCTPAHCTBE.

OIIK-2

33

56.

JIvHUM BTOPOrO TOpSAIKAa HA IUIOCKOCTH: JJUIMIC, TUrepOoa,
napabosna. DKCLUEHTPUCHTET, JAUPEKTPUCH U (POKYCHI KPUBBIX
BTOPOTO MOPS/IKA HA TUIOCKOCTH.

OIIK-2

33

5.3.2.3. 3agauu 1JI NIPOBEPKHU YMEHHUIl U HABBIKOB

Coneprkanue

Kommerenmus

UJIK

Pemnts cucremy TMHENHBIX ypaBHEHUN MeTonoM Kpamepa:
5x+8y+3z=-18

3X—-2y+6z=7
2X+y—-z=-5

OIIK-2

V4

Pemuth cuctemy nuHeHHbBIX ypaBHeHUN MeTo1oM Kpamepa
MaTPUYHBIM METOJIOM:

X—4y—-27=-7
3X+y+z=5
3Xx—-95y—-6z=-7

OIIK-2

V4

Pemmnts cucremy nMHENHBIX ypaBHEHUN MeToioM ['aycca
X, +3X, —3X; +4x, =9
X, +X, = X3 +2X, =5
3%, +2X, =X, =9
X, +3%X; —5X, =9

OIIK-2

V4

JHanbl koopauHaTh! BepinH mupamuabl A1(0,2,7), A2(4,2,5),
A3(0,7,1), A4 (1,5,0). HaiiTu:

1. lnuny pedpa A1Az;

2. Yron mexay pedpamu A1Az u A1Ag;

3. YpaBHenwue pedpa A1A4, ypaBHEHHUE IIOCKOCTH A1A2A3 1
yroi Mexay peopom A1A4 U mIockocTbio A1A2Az3;

4. YpaBHEHHE BBICOTHI, ONMYIIEHHON 13 BEepIIMHBI A4 Ha
rpaib A1A2As;

5. Ilmomanpe rpanu A1A2A3 1 00bEM MTHUPAMHUIBL;

Cpuenatp 4epTex.

OIIK-2

V4

Omnpenenure, Kak B3aMMHO PACIIOJIOKEHBI JIBE TIPSMbIE, 3a/JaHHbIE
obmumu ypasHeHusiMu L1 1 {2x—3y—4=0} n L2 : {-4x+6y+6=0}.

OIIK-2

V4

CocTaBbTe KAHOHMYECKOE ypaBHEHUE NPsAAMOiA L, mpoxosiieit
Yepe3 TOUKY M U MepHeHAnKYIISIPHON MIOCKOCTH .

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

6) M (2;-5;7), B: {3x—7z=5}.

OIIK-2

v4
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5.3.2.4. Ilepeyenn TeM pedepaToB, KOHTPOJIbHBIX, pac4eTHO-TpaduyecKux pador

3agauu KOHTPOJIbHON padoThl

No Conepxxanue Komnerenuus NAK
Pemnth cucremy NTMHEMHBIX ypaBHEHUN MeTosioM Kpamepa,
MeroaoM ["aycca, MaTpUYHBIM METOIOM.
1. 2X+y—z=1 OIIK-2 V4
3X—-2y+22=5
5X+2y-z=-1
ITpsimble 2x +y =0 u 4x - y - 11=0 sBudroTcsa cTOpOHaMu
2 | TpeyronbHHKa, a Touka P (1;2) — Toukoil mepeceyeHus TpeTben OIIK-2 V4
CTOPOHBI C BBICOTOM, omnymeHHod Ha Hee. (CocTaBUTH
ypaBHEHHUE TpeTbel cTOpoHbl. Cenarh YepTex.
Jluaus 3amaHa ypaBHeHHEM [ = _ 9 B TOJSPHON
5+4cose
CUCTEME KOOpJIUHAT.
Tpebyercs:
1) IOCTPOMTH JIMHUIO TIO TOYKaM, HaunHas oT @ =0 10 ¢ =27
3. | mmpumaBas ¢ 3Ha4YCHUS Yepe3 MPOMEXKYTOK 77/8; OIIK-2 V4
2) HaWTH ypaBHEHHE [AaHHOW JMHUM B JIEKApTOBOH
IPSIMOYTOJIBHOM CHUCTEME KOOpAMHAT, Yy KOTOpOM Haydajio
COBMAJIaeT C MOJIOCOM, a MOJOKHUTENIbHAs MOJIyOCh a0CIHCcC — C
HOJIIPHOM OChIO;
3) Ha3BaTh JIMHUIO, HANUTH KOOpAWHATHI (OKYCOB U
sKcueHTpucuTeT. CrenaTh YepTex.
Hanbr Bektopnl  a(1;2;3), b (-1;3;2), C (7;-3;5),
4. d (6;10;17) B Hexoropom Oasmce. Ilokazarh, YTO BEKTOPHI
d,b,C 06pasyroT Gasuc; HaifTH KOOPAMHATHI BeKTOpa 0 B 3TOM OIIK-2 v4
6azuce.
5. | Beruneants wi@)= 22+@Z-i%)(z2+2)- : +52il4 OIIK-2 V4
npu z=4-Ti.
6. | HaiiTu Bce 3HaYeHHUS KOPHSI. G\/g : UV2 +i OIIK-2 V4

5.3.2.5. Bonpochl 1J1si KOHTPOJIbHOM (pacdyeTHO-rpadgu4ecKoil) padoThl

«He nipeycMOTpeHBI»




Crpanuna 31 u3 36

5.4. CucremMa oneHHBAHNA JOCTHKEHHUS KOMIIETEHIIHA

54.1. Ouenlca JOCTHKEHHS KOMIIeTEHIIMH B X0/1e HpOMe)l(yTOqHOﬁ arrecranmum

OIIK-2

NuaukaTopel JOCTUKEHUS KOMITETCHIIUU
Howmepa BonpocoB u 3a1au

OIIK-2
Kon Conepxanue BOIIPOCHI K 3a4€Ty | 3aJaud K 3a4eTy
3HaTh METO/10JIOTHIO UCIIOJIb30BaHMS
HOTOTHE 3,5, 10-20, 25-31,
33 | UHCTPYMEHTOB JIMHEHHON anreOphl MpU aHaIu3e 34

OKOHOMHUYCCKHX IIPOICCCOB U MO,I[GJ'IGIZ

YMeeT mpuMeHsTh ammapar JHHEeWHOU anreopsl | 1-4,6-9,13, 15-
V4 | nnga uccinemoBaHUd JSKOHOMHUYECKHMX 3amay u 19,21-24,32- 1-6
pa3pabOTKH HOBBIX METOJ/IOB UX PEIICHUS 33,35-36

5.4.2. OneHka J10CTHKEHUS KOMIIETEHIIMI B Xo0/1€ TEKYHIEro KOHTPOJIst

OIIK-2
WNuaukaTtops! goctkenus komnereHmu OIMTK-2 Howmepa Bonpocos u 3aaau
3a1a4un
BOIIDOCEL BOIIPOCHL JJIsL
Kon Coaepxanue TefTOB YCTHOTO | HPOBEPKHU
omnpoca YMEHUU U
HaBBbIKOB
3HaTh METO/IOIOTHIO ucnons3oBanust | 2-9, 15,16,
33 | MHCTPYMEHTOB JIMHEHHOM anreOpel npu ananmuse | 22,23, 21- 1-56
SKOHOMHUYECKHUX MPOIIECCOB U MOJIETEH 51,54-59,65-
68, 73,75.
VMeeT NpUMEHSATh amnmapar JuHeHo# anreops | 1,10-14, 17-21,
V4 | nns wccnenoBaHus SKOHOMHUYESCKHX 3a1ad U 24-26, 49 52 1-6
pa3paboTKH HOBBIX METO/IOB UX PEIICHUs 52,53,60-
64,69-72,74.
6. YueOHO-MeTOoAMYECKOE M HH(POPMALIMOHHOE 0O0ecnieueHUue TUCIHIIIMHBI
6.1. Pekomenayemas qureparypa
KonunuecTtBo
Tun IlepedeHb ¥ pEKBU3UTHI JIUTEPATYPHI K3, B
€KOMEHIallhi aBTOp, Ha3BaHUE, TOJ U MECTO U3JAAHUS '
P Aatt ( P g A ) o6ubnuoreke
1 2 3

Boprakosckuiit A. C. Jlunelinas anrebpa B MpuMepax U 3ajaydax
[PnexTponHBIi  pecypc]: YueObnoe mocoobme / A. C.
boprakosckuii, A. B. IlanteneeB - MockBa: OOO "HayuHo-
6.1.1. Vuebnbte |, renpexmit nentp MHOPA-M", 2022 - 592 ¢. [U] [9BC )
H3NAHHA 3HaHUYM | URL:
https://znanium.com/catalog/document?id=400396

Bricmias maremaTHka B ynpakHeHUsX U 3afadax. Y. 1: [yuebHoe 41
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Konunuectso
Tun IlepedyeHb ¥ pEKBU3UTHI JIUTEPATYPHI SK3. B
€KOMEH AN aBTOp, Ha3BaHUE, FOJl U MECTO U3JaHU ’
P Aatt (asTop, » TOA A ) onbanorexe
1 2 3

nocobue mns By30B]: B 2 u / I1. E. [lanko [u ap.] - M.: OHUKC,
[2009] - 368 c.

Bricmias maremaTHka B ynpakHeHUsX U 3afadax. Y. 2: [yuebHoe
nocobue mns By30B]: B 2 u / I1. E. [lanko [u ap.] - M.: OHUKC,
[2009] - 448 c.

43

Briciiass  MaremaTwika I8 OKOHOMHCTOB: Y4YEOHHK  JUIS
CTYJEHTOB  BY30B, OOYyYarOmMXCi IO JKOHOMUYECKHUM
cnenmansHocTsiM / [H. 1. Kpemep [u mp.]; mon pen. H. III.
Kpemepa - M.: FOnutu, 2010 - 480 c.

151

I'opmau b. A. Jlunetinas anre6pa [DnextponHsiid pecypc] / b. A.
I'opnau - Cankr-IlerepOypr: Jlans, 2022 - 480 c. [DU] [OBC
Jlans] URL: https://e.lanbook.com/book/210983

Iopnau B.A. Jluneiinas anreOpa: ydeOHOe mocoOme / Bb.A.
I'opmnau - Cankr-IlerepOypr: Jlans, 2012 - 476 ¢

30

Hemunosuy b. I1. Kpatkuii kypc BbIclIel MaTeMaTUKU: yuyeOHOE
nocooue st By30B / b. I1. Jlemunosu4, B. A. Kyapssues - M.:
Actpenb, 2008 - 656 c.

156

OcHOBBI JIMHEIHOH anreOpbl: yueOHOe mocodue Ui CTYAEHTOB
dakynprera OyxraaTtepckoro y4éra u (UHAHCOB, MPOXOJSIINX
noaroroBky — mo  Hampasienuto  080100.62  (38.03.01)
"Oxonomuka" / A. T. Byxosen [u gp.]; Boponexckuit
rOCy/apCTBEHHBIA arpapHbiii yHuBepcuteT ; moxa pea. A. TI.
byxoBna - Boponex: BopoHexXCkuid ToCyIapCTBEHHBIN
arpapsbiil yauepcuret, 2015 - 137 c. [LIUT 12845] [IIT] URL:
http://catalog.vsau.ru/elib/books/b107264.pdf

33

Pxesckuii C. B. Bricinas matematuka [: nuHeliHas anreOpa u
aQHAIUTUYECKash TEOMETPHsS [ANEeKTPOHHBIA pecypc]: YueOHoe

nocoobue / C. B. PxeBckuit - MockBa: OOO "Hayuno-
m3narensckuii nenrp MHOPA-M", 2019 - 211 c. [DU] [OBC
3HaHUYM | URL:

https://znanium.com/catalog/document?id=350950

Pyneik b. M. Jluneilinas anreOpa [9/eKTpOHHBIA pecypc]:
VYyeOHnoe nocobue / b. M. Pyasik - MockBa: OOO "HayuHo-
m3narensckuii nenrp MHOPA-M", 2019 - 318 c. [DU] [OBC
3HaHUyM | URL:
https://znanium.com/catalog/document?id=354894

[llepmor I'. C. JluneitHas anreOpa: TEOpUsS W TIPHUKIIAJTHBIC
acNeKThl [AIeKTpOHHBIN pecypce]: YueOnoe mocobue / I'. C.
[lleBuoB - MockBa: M3natensctBo "Maructp", 2022 - 544 c.
[OU] [9BC 3HaHUYyM | URL:
https://znanium.com/catalog/document?id=399473

[Hepmnes B. I'. JIuneiinas anre6pa. Yactes [. OcHOBBI TMHEHHOM
anreOpbl:  YueOHO-MeTouuecKoe mocobue sl CTylneHTOB |
Kypca  [PNeKTpOHHBIA  pecypc]: YuebHo-MeToauYeCcKas
muteparypa / B. TI'. IllepmneB - MockBa: M3aarenbcTBo
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KonuuectBo
Tun IlepedyeHb ¥ pEKBU3UTHI JIUTEPATYPHI SK3. B
pEeKOMeH1alui (aBTOp, Ha3BaHUe, TOJ U MECTO U3/IAHUSA) 6I/I6JII/I;)TGKG
1 2 3
"Menemxep", 2007 - 128 c. [OU] [OBC 3nammym]| URL:
https://znanium.com/catalog/document?id=274321
Jluneiinast anreOpa [DJEKTPOHHBIA pecypc]: METOAMYECKHE
yKa3aHus W WHAUBHUIYyallbHbIE 3a/laHus 10 JUCLMILTHHE
6.1.2. Jluneiinas anre6pa s HampasieHus 38.03.01 Dxonomuka /
Meroauueckue |BOpOHEKCKUH TOCYIapCTBEHHBIM arpapHbli  YHUBEPCUTET | 1
U3/1aHUS [coct. JI. A. Ilumxkwuna] - Boponex: Boponexckuit
rocynapcTBeHHbI arpapHbiii yHuBepcuteT, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164722.pdf
BectHuk ~ BOpOHEXKCKOro  rocyaapCTBEHHOTO  arpapHoOro
YHUBEPCUTETA: TEOPETHUECKUN U HAYYHO-TIPAKTUYECKHI JKypHAI 1
6.13 / Boponex. roc. arpap. yH-T - Boponex: B[AY, 1998-
Hepnolzux-lqlecxn o |PKOHOMHUKA H MaTEeMaTH4eCKHE METO/IbL: KYpHAT / yapenuTens :
- AKaJleMU4ecKuil  Hay4yHO-M3JAaTEIbCKUH, MPOU3BOJCTBEHHO-
noaurpaguyecknii M KHUTOPACIPOCTPAHUTEIBCKUH  IIEHTP 1
Poccuiickoii akanemun Hayk "W3narensctBo Hayka " - Mockaa:
Hayxka, 1965-
6.2. Pecypcnl cetn UnTepHeT
6.2.1. DieKTpOHHBIe ONOIMOTEYHbIE CHCTEMbI
No HasBanue Pasmenienue
1. | Jlaus https://e.lanbook.com
2. | ZNANIUM.COM http://znanium.com/
3. | FOPAUT http://www.biblio-online.ru/
4. | E-library https://elibrary.ru/
5. | Dnekrtponnas oubmmoreka BIAY http://library.vsau.ru/

6.2.2. IlpodeccnonanbHbie 0a3bl JAHHBIX M1 HHPOPMALMOHHbIE CHCTEMbI

HazBanwue Pa3zmerienne

1. |CuopaBounas npaBoBas cucrema ['apanT http://ivo.garant.ru

2. |CmpaBounas npaBoBas cuctema Koncynerant [Imoc | http://www.consultan

t.ru/

3. |IIpodeccronanbhbie cipaBouHble cucTeMbl «Koaeke»

kodeks

https://TexakcnepT.caiit/sistema-



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://ivo.garant.ru/
http://www.consultant.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
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6.2.3. CaiiTbl 1 HHPOPMALMOHHBIE OPTAJIbI

HasBanue

Pasmerenne

O06pazoBarenbHbIE PECypChI IO
MaTeMaTHKe

www.math.ru

2 WNuTeprer 6ubmmoTeka momyaspHoOi
" | pu3HKO-MaTEeMaTHUECKOM JIUTEPATYPHI

http://ilib.mccme.ru/

3 CaiiT 0 pa3Jiesie BbICIIe MaTEMAaTUKHU —
' | nuHelHoM anredpe.

http://procmem.ru/

«Pe3onbBeHTa»
yueOHbIe MaTepHAJIBL.

https://www.resolventa.ru/index.php/lineinaya-

algebra -

7. MaTepuaJIbHO-TEXHUYECKOE U IPOrpaMMHoOe obecnevyeHue JUCITUIIHHbI

7.1. Ilomenmennsa aJis BeAeHU 06pa30BaTeJ’ILHOF0 nmpouecca u oﬁopyu()BaHne

HanmMeHnoBaHue moOMeIIeHUH 7151 TPOBEICHHS BCEX BHIOB
y4eOHOM eI TeNbHOCTH, TPEYCMOTPEHHON yUEOHBIM IUTAHOM,
B TOM YHCJIE TIOMELICHUS U CAMOCTOATENILHON paboTHL, C
yKa3aHUEM IePEYHs] OCHOBHOT'O 000pYy10BaHMs, Y4e€OHO-
HArJIAJHBIX TTOCOOUH M UCIIOIB3yEeMOr0 IPOrPaMMHOTO
o0ecrneueHus

Anpec noMmemeHun s
MIPOBE/ICHHS BCEX BUOB
y4eOHOM JesITeNbHOCTH,
PEIyCMOTPEHHON yIeOHBIM
IJIAHOM

YueOHass  aynuTOpHsl JUIA TIPOBEICHHS YUYEOHBIX 3aHSITHU:
KOMIUICKT Y4eOHOI MeOenn, TEeMOHCTPAIIMOHHOE 000pyI0BaHHE
U yueOHO-HArJsIIHbIE TTOCOOUSI.

VueOHast  ayauTopusi Ui TNPOBENCHHS YYEOHBIX 3aHATHM:
KOMIUICKT Y4eOHOI MeOenn, TEeMOHCTPAIIMOHHOE 000pyI0BaHHE
U y4eOHO-HATJIIHBIE TIOCOOMS, KOMITBIOTEpPHAsh TEXHHKA C
BO3MOKHOCTBIO IIOJKJIIOYEHUS K CETH "UnTtepuer"
o0ecrieyeHHeM JI0OCTyna B 3JIEKTPOHHYIO HH()OPMAIMOHHO-
00pa3oBaTeNbHYI0  Cpeny, UCTIONIB3yeMOe  TIPOTPaMMHOE
obecneuenne 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, elLearning
server, AST Test.

394087, BopoHexckas 00:1.,
r. Boponex,
yi1. MuuypuHa, 1

394087, Boponexckas 001.,
r. Boponex,
yi1. MuuypuHa, 1

[Tomemenue UIsi CcaMOCTOSITENbHONW pabOTHI: KOMILIEKT
yueOHOIl MeOenu, JeMOHCTpalOHHOe 00OopyloBaHHE U
y‘-I€6HO-HaFJ'I$[Z[HI>IG HOCO6I/I$[, KOMIIBIOTCPHAA TEXHHUKA C
BO3MOXKHOCTBIO IIOJKJIIOYEHUS K CETH "UnTepHer" W
o0OecrieyeHreM JOCTyNa B 3JIEKTPOHHYIO HH(OPMAIMOHHO-
0o0pa3oBaTeNbHYI0  Cpely, MCIIOJIb3yeMOe  MPOrpaMMHOE
obecneuenne MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, SAunexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, elLearning
server, AST Test.

394087, Boponexckas 001.,
r. Boponex,
yi1. MuuypuHa, 1 (ayzn. 113,
115,116, 119 120, 122, 123a,
126, 219, 220, 224, 241, 273 -
¢ 16.00 1o 20.00)




7.2. IlporpammHoe o0ecnevyeHune
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7.2.1. llporpaMMHOe o0ecniedeHre 001Iero Ha3HAYeHU sl

Ne Hazsanue Pa3smemenne
1 | Onepammonnsie cuctembl MS Windows /Linux /Penq OC | TIK B nokanbHoii cetn BITAY
[MakeTs! oducHbIx npunoxkeruii MS Office / .
2 OpenOffice/LibreOffice [1K B nokanbnoi cetu BI'AY
3 Hpor‘paMMH 1t mpocMoTpa daitnoB Adobe Reader / K B nokatsHoii cetu BEAY
DjVu Reader
4 ]é}(;z}sepbl Annexc bpaysep / Mozilla Firefox / Microsoft K B nokatsHoii cetu BLAY
5 | AutuBupycHas nporpamma DrWeb ES I1K B nokanbHO# cetn BI'AY
6 | I[Iporpamma-apxuBarop 7-Zip I1K B nokanbHO# cetu BI'AY
7 | Mynstumenua npourpsiBatenb MediaPlayer Classic I1K B nokasbHOM cetu BTAY
8 | [Tnardopma onnaitH-o0y4enus elearning server I1K B nokanbHOM cetn BIAY
9 | Cucrema kommbroTepHOro TectupoBanus AST Test I1K B nokanbHoM cetu BI'AY
7.2.2. Cnenmajau3upoBaHHOE MPOrPpaMMHoOe obecneueHue
Ne HasBanue Paszmemenue
1 Monaynp pemieHds ONTHMH3AMOHHBIX 3amad  Open
Solver I1K B nokanbHoM cetu B'AY
2 Ob6naynast mporpamMa ans ynpaiaeHus npoektamu | 11K, ayn. 20 (K2), ayn. 104,
Trello 321 (K3)
3 | [Maker craTucTHuecKoit 00pabOTKM naHHBIX Statistica 1K B nokasipHOM cetn BITAY
4 | Cucrema koMIbroTepHOM anredpsl Mathcad I1K B nokanbHoM cetu BI'AY
5 | Cucrema komnbproTepHON anredbpsl Maxima ITK aya. 116, 120 (K1)

8. MesxkaucuuniMHaApHbIe CBA3H

JlcuuIuiiza, ¢ KOTOpOou Kadenpa, Ha koTopoit Ionmuce 3aBenyroriero
HEOOXOMMO COTJIACOBAHHE MIPENOAAETCs AUCLUIIIMHA kadenpon
b1.0.15 Maremarudeckuii | DKOHOMHUYECKOTO aHam3a, JLA. 3anopoxiieBa
aHaJIn3 CTaTUCTUKU W IPUKIIaTHON g
MaTeMaTUKH (7%
b1.0.17 Teopust | DKOHOMUYECKOTO aHaM3a, JILA. 3anopox1eBa
BEPOATHOCTEN U | CTAaTUCTUKM W IPUKIATHON g
MaTeMaTHuecKas MaTeMaTHuKu ‘7%
CTaTUCTUKA
b1.0.21 DxoHomeTrpuka OKOHOMHUYECKOTO aHaM3a, JILA. 3anopox1eBa
CTaTUCTUKH W  IPUKIATHON g
MaTeMaTUKH ‘7%
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JIMCT meproanYecKux MPoOBepoOK padoyei MporpaMmbl
H MH(OpPMAIHs 0 BHECEHHbIX M3MEHEHHUAX

JlomKHOCTHOE U110,
MIPOBOIMBIIICE

[TorpebHOCTH

HNudopmanus o

Jlata B KOPPEKTUPOBKE YKa3aHUEM BHECEHHEIX
nposepky: ©.1.0., COOTBETCTBYIOIIUX Pa3JiesIOB H3MEHEHISIX
AODKHOCTD paboueii mporpaMmmbl
3aBenyomun MPOTOKOJI Her Her
kadenpoii Ne 11 or
JILA. 3anopoxiieBa 21 mas Pabouas mporpamma
2024r. | akryanusupoBaHa Ha 2024-2025

y4eOHBIN TOJT
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