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1. O0mas xapakTepuCcTHKA TUCHHUIINHBI

1.1. Heab AUCUMNIIMHBI

Heabr u3yyeHUs AUCUMIUIMHBI SIBISETCS MOCJIENOBATEIBHOE H3JI0KEHUE OCHOBHBIX
METOJIOB M PE3yJIbTAaTOB JTMHEHHON aireOpbl, KOTOphIEe OYAyT HEOOXOIUMBI B JaJIbHEHIIEM st
OCBOCHHSI MAaTEMATHYECKMX M CTAaTUCTHYECKUX METOAOB B YIPABIEHUH U HKOHOMHKE;
BOCITUTAHUE Y O0YYaIOIIMXCSI HABBIKOB JIOTHYECKOTO MBIILICHUS U (POpMaTbHOTO 0O0OCHOBAHUS
pelIeHNs TOCTABJICHHBIX 3a/1a4.

1.2. 3agauy JUCHHUILIMHEI

3agayaMu JUCHHUILIMHBI SIBJISIIOTCS .

— chopMHUpOBaTh YMEHHE U HABBIKM PabOTHI ¢ MAaTEMATHYCCKUM ammapaToM pa3/eioB
JTUHEHHON areOphI ISt PeIIeHUs] TPUKIIATHBIX 33724 B 9KOHOMUYECKOU JIEATEIHHOCTH;

— OIpECIICHHE B YIOpsIoueHUuEe HeoOXoauMoro oobemMa nH(OpPMAIUU TTPH TTOCTAHOBKE,
peanu3zanuu U 00pabOTKE WUTOTOBBIX PE3yIhTATOB MATEMATHUYECKOW MOJENTU 3KOHOMUYECKOU
3aJ1a4uM;

— ¢opMHpOBaHHE TMPAKTHUYECKUX HABBIKOB, KOTOpPHIE TO3BOJSAT B JaJbHEHIIEM
npuHUMATh (P PEKTUBHBIC PEIICHHS B IPO()ECCHOHATILHOMN JACSITEIIBHOCTH.

1.3. IlpeaMeT QM CHUTINHBI
IIpenmer - MaremaTnueckue OOBEKTHl JIMHEWHON MPHUPOABI: CHUCTEMBbl JIMHEWHBIX
YpaBHEHMH, JIMHEHHbIE MHOT00Opa3us, BEKTOPHbIE NPOCTPAHCTBA, JUHEHHbIE OTOOpa)KEeHUs U

T.O.

1.4. MecTo ucuMIuIMHbI B 00pa3oBaTe/IbHON IporpaMmme
JlaHHas AMCLUIUIMHA OTHOCUTCS K o0s3aTenbHbIM aucuumuinHaMm OIl. Ona usywaercs B
IIEPBOM CEMECTPE.
1.5. B3aumocBsI3b ¢ APYTUMH U CHUILTHHAMMA
Hucuunnuna b1.0.13 Jluneitnas anrebpa cBsi3aHa cO CIEAYIOUUMHU TUCIUIUIMHAMU
yueOHOro IJaHa:

— b1.0.15 MaTemaTuuecKkuii aHaJIu3;
— b1.0.17. Teopus BepossTHOCTEN U MaTeMaTU4ecKasi CTaTUCTHKA;
— b1.0.21 Dxonomerpuxka.

2. [lnanupyemble pe3y/abTaThbl 00y4eHHUsl N0 TUCHUIIHHE

Komnerenuus NuaukaTop A10CTHKEHHsI KOMIeTeH T
Kon Coaepixanue Kon Coaepxxanue
OIIK-2 |Crocoben ocymecTBiATh| 33 |3HaTh METOJI0JIOTHIO WCIIOJI30BAHUS
coop, 00paboTKy U WHCTPYMEHTOB JIMHEHHOHN anreOphl NMpU aHaJIN3e
CTaTUCTUYECKHH aHau3 HSKOHOMHMYECKHX ITPOLECCOB M MOJIETIEH
JaHHBIX, HEOOXOMUMBIX Jisi| Y4 |YMeTh NPUMEHSATH anmapar JUHEHHOW anreOpbl
peleHus MOCTaBJIEHHBIX JUISL UCCJEeOBAaHUS HIKOHOMUYECKUX 3a/lad MU
HSKOHOMMYECKHUX 3a7a4 pa3pabOTKU HOBBIX METO/IOB UX PEIICHUS
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3. O0bEéM IMCHUIIMHBI M BUAbI Y4eOHOM PadoThI

3.1. Ouynas ¢popma 00y4eHus

Cemectp Bcero
IMoka3aTenu 3a4.ea./
1 cemectp YACOB
OO61mmast TpyA0EMKOCTD TUCIUILIHHBI 3/108 3/108
OO0m1as KoHTaKTHas paboTa 48,9 48,9
OO6mras camocTosATeNbHas padoTta (1o y4eOHOMY IIJIaHy) 59,1 59,1
KoHTtakTHas paboTa npu NpoBeCHUN yU4eOHBIX 3aHATHH, B T.4. 48,5 48,5
JIEKIIUU 16 16
IPAKTUYECKHUE 3aHSITUS 32 32
IpYyNIIOBBIE KOHCYIbTAIIUN 0,5 0,5
CamocrosTenpHas paboTa Mpu MPOBEICHUN yUeOHBIX 3aHATUN 50 50
CamocTosTenpHas padoTa TEKYIEro KOHTPOJIS, B T.4U. 0,25 0,25
BBITIOJTHCHUE KOHTPOJIBHON pabOTHI 0,25 0,25
KoHrtakTHas pabora IIPOMEKYTOYHOU aTTecTanyuu 04 04
00y4aromuxcs, B T.4. ' '
KOHTPOJIbHAs paboTa 0,25 0,25
3auer 0,15 0,15
Si?/[ocmmenbﬁaﬁ paboTa Ipu MPOMEKYTOUHOM aTTecTaluy, B 8,85 8,85
MOJITOTOBKA K 3a4eTy 8,85 8,85
Buj npoMexxyTO4HO# aTTecTanuu 3auer 3auer
3.2. OuHo-3204Has (popMa 00y4YeHHUs
IMoka3zarenu CeMle “p Bcero
OOmast TpyA0EMKOCTS, 3.€./9 3/108 3/108
OO0mas KoHTaKTHas pabora, 4 32,15 32,15
O6mas camocrosiTenbHas padoTa, 4 75,85 75,85
f'zf{”([;l;(THaf{ paboTa mpu NpoOBENEHUU Y4EeOHBIX 3aHATHI, B 32,00 32,00
Jlexmn 16 16,00
MIPAKTUIECKHE-BCETO 16 16,00
Scaih;ll(T)Ic/ITﬁ(jﬂ:enLHaﬂ pabota Tmpu TPOBEACHUH  Y4EOHBIX 67,00 67.00
KonTtaktHas paboTra mpu MNPOBEACHUHU IPOMEKYTOUHOU
aTTecTaluu o0yJaroumxcs, B T.4. (1) 0.15 0.15
3auer 0,15 0,15
giﬁ(?c(’fl())ﬂTeﬂbHaﬂ paboTa mpu MPOMEKYTOUYHOW aTTecTalluy, 8,35 8,85
MOATOTOBKA K 3a4ETy 8,85 8,85
dopma MPOMEKYTOUHON aTTecTallun 3auer 3auer
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4. Conep:xxanme QU CHUTNIAHBI
4.1. Coaep:kanue TMCOUILUIMHBI B pa3pe3e pa3iesioB U MOAPa3aeI0B

Pazgen 1. MaTpuunas anredpa

[Moapaznen 1.1. Marpuusl. Onepauun Haa marpunamu. OCHOBHBIE CBOWMCTBa OINEpaldid HaJ
Matpuniamu. Onpeaenurens. Berancnenue ooparHoit MaTpuilsl. CBOMCTBa 00paTHON MaTPHIIBI.
[Monpaznen 1.2. Panr maTpuiibl. Beraucienue panra MaTpHIlbL.

Pa3nen 2. Penenue cucteM JTHHEHHBIX ajredpanyeckKux ypaBHeHH

[Moapasnen 2.1. Pemenue cucteM ypaBHEHHI MAaTPUYHBIM METOJIOM.

Pemenue cucrem ypaBHeHuit metogoMm Kpamepa. Pemienue cucrem ypaBHeHuit metogom ["aycca.
[Tonpaznen 2.2. CTpyKTypa MHOXKECTBA PEIICHUI CUCTEMbI TMHCHHBIX YPaBHCHUN.

Teopema Kponekepa-Kanemnu.

Pa3nes 3. OcHOBBI BeKTOPHOM a/1redpsbl

[Toapaznen 3.1. [lonsTue BekTopa. JInHeitHbIC onepaiuy Hajl BEKTOpaMH, UX cBoicTBa. Teopema
0 KOJUTMHEApHBIX BeKTOpax. JleWCTBUS HaJ BEKTOpaMH, 3aJlaHHBIMA CBOMMH KOOPJIWHATAMHU.
Monyns Bexktopa. Hampasnstomue kocunycsl BekTopa. KoopauHaTel poU3BOIBHOIO BEKTOPA B
JIeKapTOBOH cucteMe KoopAuHat. CKaJlIpHOE TPOU3BEIEHNE BEKTOPOB.

[Toapaznen 3.2. lloHsTHE JIWMHEHHOTrO MPOCTpaHCTBa. [IpuMepsl JMHEWHBIX MPOCTPAHCTB.
JluHeilHas 3aBUCUMOCTb W HE3aBUCUMOCTb BEKTOpPOB. PaHr cucrembl BeKTOpOB. baszuc wu
pa3MEepHOCTh BEKTOPHOTO MpocTpaHcTBa. KoopauHaTsl BekTopa B 6a3uce.

Pa3nes 4. JInneiinble MHOT000pa3usi B eBKJINAOBBIX MPOCTPAHCTBAX

[Tonpaznen 4.1. YpaBHeHHE NMpSAMON HA IUIOCKOCTH. YpaBHEHHUE NPSAMOM, MPOXOJAIIeH depe3
3a/laHHYI0 TOYKY IEpHEeHIUKYISIPHO 3aJaHHOMY BekTopy. MccnenoBanue oOuiero ypaBHEHUs
npsAMOM. YTos MEeXy NpSAMBIMU. Y CJIOBUS NAPAIIEIBHOCTH U NMEPIIEHIUKYISIPHOCTH MPSMBIX.
[Tonpaznen 4.2. YpaBHEHHE MIIOCKOCTH, IPOXOAAIICH yepe3 3aJaHHYI0 TOUKY MEePIeHIUKYIISIPHO
3alaHHOMY BekTopy. MccnenoBanue oduiero ypaBHeHus miockoctu. KaHoHMueckoe ypaBHEHUE
OpsIMOM B NIPOCTPAHCTBE. YPABHEHUE NPSIMOM, MPOXOIAILIEH 4Yepe3 JIBE pa3IMyHble TOYKHU
IPOCTPAHCTBA. YTOJ MEXAY IUIOCKOCTSIMH. YTOJI MEXKIYy NPSAMBIMH B IMPOCTPAHCTBE. YTOJ
MEXAY NPSMOH U TNIOCKOCTBIO.

[Monpaznen 4.3. KpuBbie BTOPOTO MOPSIKA: SIUTAIIC, THIIEpOoIIa, mapadoa.

Pa3zpnen S. MHOro4jieHbl 4 KOMILIEKCHbIE YHCJIA

[Tonpaznen 5.1. Mmuorounensl. KommiiekcHble uucna W AedcTBUs Haj HUMH. Moaynb u
apryMeHT KOMILUIEKCHOTO YncIa.

[Tonpaznen 5.2. ®opmbl 3ammucy KOMIUIEKCHBIX dncell. JIelcTBHS Hal KOMIUIEKCHBIMU YHCIIAaMH B
TpuroHomerpuueckoir ¢opme. @opmyna Myaspa. KopeHnb N-oii cremneHd U3 KOMIUIEKCHOTO
yucna. [TokazarensHas popma komiiekcHoro yucia. @opmyna Diinepa.

Pa3nes 6. JInneiinbie onepaTopsbl

[Monpasnen 6.1. IlonsiTre nuHEHHOTO omeparopa. Ilpumepsr TUHEHHBIX onepaTopoB. JlelcTBus
HaJ JUHEWHBIMH oreparopamu. OOmM BUA JIWHEHHOrO olepaTropa, MaTpulla JHHEWHOTO
oreparopa.

[Tonpaznen 6.2. CobcTBeHHBIE YKClia U COOCTBEHHBIE BEKTOPHI MATPHUIIBL. XapaKTePUCTUUECKUN
MHOTOYJICH MaTPHUIIBI.

Pa3gen 7. /IuHeiiHbIe MOJ€JIM B YKOHOMHYECKHUX 3aJadax

[Toapaznen 7.1. Monens MeXIyHapOTHONW TOPTOBIIH.

[Tonpaznen 7.2. Cratuueckas MoJieb IMHEHHOM MHOTOOTpAcIeBOi SKOHOMUKH JIeOHThEBA.
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4.2. PacnipeesieHrie KOHTAKTHON M CAMOCTOSAATEIbHO padoThl NPH MOATOTOBKE K
3aHATHAM M0 NOAPa3aeiam

4.2.1. Ounas ¢opma o0y4eHus

KonraktHas pabora

Pasnensl, moapasnensl JUCIUILIMHBL CP
il , IHoapasz AnC bt 13

Pa3nes 1. Marpuunas aiaredpa 2 2 4

[Toapaznen 1.1. Matpunpl. Oneparuu Hag Matpuiiamu. OCHOBHBIS
CBOMCTBa onepanuii Hag Matpuriamu. OnpenenuTenb. Beruncnenue 1 1 2
obpartHoit maTpuilbl. CBOMCTBA OOpATHON MaTPHUIIHIL.

[Toapaznen 1.2. Panr maTpuibl. Berauciienne panra MaTpHUIlbl. 1 1 2
Pasznen 2L Pemienne cucreM JIMHeHHBIX aJredpamyecKux 3 6 6
yYpPaBHeHMii

[Mogpazmen 2.1. Pemenune cucreM ypaBHEHHWH MaTpHUYHBIM

meronoM. Pemenune cucrem ypaBHeHMi MetozoM Kpamepa. 2 3 3
Pemenne cucrem ypaBHeHni Metogom [aycca.

[Mompaznen 2.2. CTpykTypa MHOXKECTBA PEIICHUNW CHCTEMBI 1 3 3

nuHenHbIX ypaBHeHui. Teopema Kponekepa-Kanemnu.

Pa3nen 3. OcHOBBI BEKTOPHOM a1redpsnl 2 6 8

[Toapaznen 3.1. Ilonstue Bekropa. JIMHEHHBIC omepamuMy HaJ
BEKTOpaMHU, WX CBOMCTBa. Teopema O KOJUIMHEApHBIX BEKTOpax.
JleficTBusl Haj BEKTOpaMH, 3aJIaHHBIMA CBOMMM KOOPJIMHATaMH.

1 3 4
Mopayne  Bektopa.  Hampasmsromume — KOCHHYCBI  BEKTOpA.
Koopaunatsl NpoOW3BOJIBHOIO BEKTOpa B JIEKapTOBOW CHUCTEME
KoopauHat. CKaJIIpHOE IPOU3BEIEHUE BEKTOPOB.
[Mogpaznen 3.2. Ilonstue nuHeiHOro mnpoctpaHcTBa. [Ipumepsl
JUHENHBIX  IpOCTpaHCTB. JIMHENHas  3aBHCHMOCTH U
HE3aBUCUMOCTb BEKTOpOB. PaHr cucremel BeKTOpOB. basuc u 1 3 4
Pa3MEPHOCTh BEKTOPHOTO MpOCTpaHcTBa. KoopauHaTel BEKTOpa B
Oazuce.
Pa3nen 4. JInneiiHble MHOT000pa3usi B eBKJINA0BbBIX 3 6 8
NMPOCTPAHCTBAX

[Toapaznen 4.1. YpaBHeHHe NpsMON Ha TUIOCKOCTU. YpaBHEHUE
OpsSAMOM, Mpoxosiiel yepe3 3aJaHHYI0 TOUYKY HNEepHEHAUKYISIPHO
3alaHHOMY BekTopy. MccrnenoBanue oOmiero ypaBHEHUs HPSIMOM. 1 2 3
Yron Mexay OpsAMbIMH.  YCIOBUS — MApajUIeIbHOCTH U
MEPHEHINKYIAPHOCTH NPSIMBIX.

[Mogpaznen 4.2. VYpaBHEHHE IUIOCKOCTH, MPOXOJIEH dYepe3
3aJJaHHYI0O TOYKY TMEpHeHIUKYISIPHO 3aJaHHOMY BEKTOpY.
HccnenoBanue oOmero ypaBHEHHs IUIOCKOCTH. KaHoHHMueckoe
ypaBHEHHE TIPSAMOM B MPOCTpPAHCTBE. YpaBHEHHE MPSIMOH, 1 2 3
IPOXOJAIIEH Yepe3 JBE paziIUM4HblE TOYKH NPOCTPAHCTBA. YTOI
MEXy TUIOCKOCTSIMH. YTOJ MEXAy HpSMbIMH B IMPOCTPAHCTBE.
YroJ1 MeXay NPSMOH U INIOCKOCTBIO.

[Monpaznen 4.3. KpuBbie BTOpOro MOpSIKA: SJUTMIC, TUNIEPOOIa,
napabouia.

Paszaen 5. MHOro4j1eHbl 1 KOMILIEKCHBIE YHCJIA 2 4 6
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[Toapaznen 5.1. Muorowiensl. KoMmiekcHbIe unciia U ACHCTBUS

1 2 3
HaJ HUMU. MOJlyllb U apryMeHT KOMILIEKCHOTO YHCJIa.
[Toapaznen 5.2. ®opmbl 3amUCcH KOMIUIEKCHBIX udncen. JlercTBus
HaJ KOMIUIGKCHBIMH YHCIAMU B TPUTOHOMETPUYECKOU Qopme. 1 5 3

®opmyna Myaspa. KopeHb N-0ii CTENEHU U3 KOMILIEKCHOTO YHCTIA.
[TokazarenpHast popma KoMIIIeKCHOTO uncia. Dopmyna Diepa.

Pa3nen 6. Jluneiinblie onepaTopsbl 2 4 8

[Mogpaznen 6.1. Ilomstue nuHeiHOTO oOmeparopa. I[Ipumeps
JIMHEWHBIX onepaTopoB. [[elcTBUA HaJl IMHEHHBIMUA OIlEpaTOpaMHu.

OOmwmit  BUJI JUMHEHHOTO oOmeparopa, Marpula JUHEHHOTO 1 2 4
orepaTopa.

[Togpaznen 6.2. CoOcTBeHHBIE YHMClIa U COOCTBEHHBIE BEKTOPHI 1 9 4
MaTpHUlbl. XapaKTepUCTUYECKIII MHOTOUYJIEH MAaTPUIIBL.

Pa3zgea 7. JIu"eiiHbIe MOJEJIM B IKOHOMHYECKHX 3a/1a4aX 2 4 10
ITonpaznen 7.1. Mozaenp MeX1yHApOJIHON TOPTOBIIH. 1 2 3)
[Tonpaznen 7.2. CraTtnueckas MOJIeJIb JIMHEWHOH 1 2 5
MHOT'00TPACJIEBOM YKOHOMUKH JI€OHThEBA.

Bcero 16 32 50

4.2.2. Ouno-3a04Hasi popma o0yueHust

KonraktHas pabota

Pa3nensl, moapasaesnbl JUCUUIUIMHbBI Cp
JI 113

Pa3znen 1. MaTrpuuHnas ajaredpa 2 2 6
[Mogpaznen 1.1. Matpunsl. Onepanuu Hajg Matpunamu. OCHOBHBIE
CBOMCTBa onepanuii Hag Matpuriamu. Onpenenutenb. Berancnenue 1 1 3
oOparHoii MaTpulibl. CBoHCTBa 0OpaTHON MaTPULIBI.
[Monpasnen 1.2. Panr maTpuiisl. Berancienne panra MaTpuiibl. 1 1 3
Pa3znen ZL Pemenne cucreM JIMHEHHBIX aJredpamyecKux 3 2 9
YPaBHeHMit
[Togpaznen 2.1. Pemenne cucreM ypaBHEHHH MaTpUYHBIM
MeronoM. Pemenne cucrem ypaBHeHumii MmertonoM Kpamepa. 2 1 5
Pemenue cucreM ypaBHeHui MetoaoM ['aycca.
[Mogpazmen 2.2. CTpykTypa MHOXXECTBA pEIICHUH CHCTEMBI 1 1 4

nuHeHbIX ypaBHeHHH. Teopema Kponekepa-Kanemnu.

Pa3nes 3. OCHOBBI BEeKTOPHOM a/1redpsbl 2 2 10

[Mompasnen 3.1. Tlonstue BekTopa. JIWHEWHBIC olepanuyu Haj
BEKTOpaMHU, UX cBoiicTBa. Teopema O KOJUIMHEApHBIX BEKTOpax.
I[eﬁCTBHX Haa BCKTOpaMH, 3aJaHHBIMU CBOMMHU KOOpPJAWHATAMMH.

1 1 6
Mopgynes  BekTopa.  Hampasmsromue — KOCHHYCBI  BEKTOpA.
KoopanHatel mpoOW3BOJIBHOIO BEKTOpPA B JIEKAPTOBOM CHCTEME
KoopauHat. CKaJIIpHOE IPOU3BEICHUE BEKTOPOB.
[Mogpaznen 3.2. Ilonstue nuHeHHOro mpocTpaHcTBa. [Ipumepsl
JUHEHWHBIX  NpoCTpaHCTB. JIMHENHHas  3aBHCHMOCTH 51
HE3aBUCUMOCTb BEKTOpOB. PaHr cucremel BeKTOpOB. basuc u 1 1 4
pa3MepHOCTh BEKTOPHOro IpocTpaHcTBa. KoopanHaTel BekTOpa B
Oasmuce.
Pa3nen 4. JIuneiiHble MHOT000pa3usi B eBKJINA0BbBIX 3 3 10

NMPOCTPAHCTBAX
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[Toapaznen 4.1. YpaBHeHHE NpsSMOW Ha TUIOCKOCTH. YpaBHEHHE
IIPSMOM, NMPOXOJALIEH Yepe3 3aJaHHYI0 TOUKY IMEpPIEHIUKYISIPHO
3aJlaHHOMY BeKTOpy. McciiemoBanue oOIIero ypaBHEHHS MPSIMOM. 1 1 4
Yron Mexay OpsAMbIMU.  YCIOBUS — NApPaUICIbHOCTH U
NEePHEHAUKYIISIPHOCTH NPSMBIX.

[Mogpaznen 4.2. VYpaBHEHHE IUIOCKOCTH, TPOXOJISIIECH Yepe3
3aJaHHYI0 TOYKY IEPHEHIUKYJISIPHO 33aJaHHOMY  BEKTOpY.
HccnenoBanne o00Iero ypaBHEHHUs IUIOCKOCTH. KaHoHMYeckoe
YPaBHEHHE TIIPSAMOM B IPOCTPAHCTBE. YpaBHEHUE NPIMOH, 1 1 4
IIPOXOJSIIECH Yepe3 ABE PA3IMYHbIE TOYKHM IPOCTPAHCTBA. YTOJI
MEXY IUIOCKOCTSMM. YTOJ MEXAY IPSAMBIMH B IIPOCTPAHCTBE.
YroJs1 Mexy NpsIMOM U IUIOCKOCTBIO.

[Tonpaznen 4.3. KpuBbie BTOpOro mopsiaka: 3JUIMIC, runepoora,

1 1 2
napabora.
Pa3zaesa 5. MHOro4j1eHbl 1 KOMILIEKCHBIE YHCIA 2 2 10
[Toapaznen 5.1. Muorowiensl. KoMriekcHbie uncia u ASHUCTBUS 1 1 5
HaJ HUMU. MOJysIb ¥ apryMeHT KOMILIEKCHOTO YHuCIa.
[Tonpaznen 5.2. ®opmbl 3amucu KOMIUIEKCHBIX 4uceln. JleicTBus
HaJl KOMIUIEKCHBIMU 4YHCIAMU B TPUTOHOMETPUYECKOH Qopme. 1 1 5

®opmyna Myaspa. KopeHb N-0li cTENEHN U3 KOMIUIEKCHOTO YHCIIA.
IToka3zarenbHas popma KOMIUIEKCHOT0 yncia. Popmyna Ditnepa.

Pasnen 6. Jluneiinblie onepaTopsl 2 2 10

[Mogpazmen 6.1. ITlonstue nuHeiHOTO oOMEparopa. [Ipumepsl
JUHENHHBIX onepaTtopoB. JleHCTBHs Ha/l JIMHEHHBIMU OIlEpPaTOPaMH.

OO0muii BUJI JMHEWHOrO oleparopa, MaTpulia JIMHEHHOTro . . >
orepaTopa.

[Mogpaznmen 6.2. CoOcTBeHHBIE YHMCla U COOCTBEHHBIE BEKTOPHI 1 1 5
MaTpHIbl. XapaKTePUCTUIECKUII MHOTOYJICH MaTPHIIBL.

Pa3nes 7. JIuneiiHble MOJIeJIM B IKOHOMHUYECKHUX 3aa4axX 2 3 12
[Togpasnen 7.1. Mojaenb MeXIyHapOIHOM TOPTOBIIH. 1 2 6
[Toapaznen 7.2 Craruueckas MOJIEJTb JTUHEHHOMN 1 1 5
MHOI'00TpaciieBoi SKOHOMHKH JIeOHTheBa.

Bcero 16 16 67

4.3. Ilepeyenp TeM M y4eOHO-METOAMYECKOr0 OOecnme4yeHUs JIs1 CAMOCTOATEbHOM
padoThI 00yUaIOIIUXCS

O0BéM, u
Ne Tema camoCTOATENBHON Y4ebHO-MeToIn4ecKoe ¢dopma 0OyueHus
n/m paboThI o0ecrnieueHue OYyHasi | OYHO-
3a04Has
Moapa3znen 1.1. Marpuubl. Onepauuu Hax mMarpunamMu. OCHOBHbIE 2 3
cBoiicTBa omepaumii Hag marpunamu. Omnpeneaunrtenb. BblumciaeHue
o0paTHoii maTpuubl. CBoiicTBa 00paTHOM MaTpHUIIbI.
1. | OGmas dbopmyna s | Pxxesckuii C. B. Bricmas 2 3
BBIUMCIICHUS OIpeneuTenel, | Matemaruka I: nmuHeiHast anrebpa u
TeopeMa Jlammaca. AHAIUTHYECKAs TEOMETPHUSL:

yaebnoe nocodue / C.B. PxxeBckuid.
— MockBa: UH®PA-M, 2019. —
211 c. - TekcT: 3JIEKTPOHHBIN. -
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Crpanunna 9 u3 37

URL:
http://znanium.com/catalog/product
/1065260

Bricmras MaTeMaTuKa IS
SKOHOMHCTOB: y4eOHUK IS
CTY/ICHTOB BY30B, OOydYaroumuxcs
I10 9KOHOMHUYECKHUM
cnennansHocTsiM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnuru, 2010 - 480 c.

Hoapa3znen 1.2. Panr wmarpuubl.
BoiuunciieHne paira MaTpuibl.

basucHblii MHHOP MAaTpHUIBI.

2.

bazucHbIil MUHOP MaTpHIIbI

Pxesckuii C. B. Bricimias
MareMaruka l: nuHeitHas anrebpa u
aHAJIUTUYECKas reoMeTpus
yueOHoe mocobue / C.B. PxeBckuid.
— Mocksa: UTH®PA-M, 2019. —
211 c¢. - TekcT: BNEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Bricuias MaTeMaThKa TS
HSKOHOMUCTOB: YUEOHHK TUIS
CTY/ICHTOB BY30B, OOydYaromuxcs
1o SKOHOMUYECKUM
cnennanpHocTsiM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnurn, 2010 - 480 c.

IToapasnen 2.1. Pemenne cucreM ypaBHeHH MAaTPHYHBIM METOI0M.
Pemienue cucrem ypaBHeHuit merogoM Kpamepa. Peumenue cucrem

YPaBH

eHui merogoM I'aycca.

3.

Pemenne cucrem ypaBHEHHH
MetonoM JKopnana-I'aycca.

PxxeBckuii C. B. Bricmias
marteMaTHka [: nuHeliHas anrebpa u
aHaJUTUYECKas TeOMEeTpHUs
yuebHoe nocobue / C.B. PxeBckuii.
— MockBa: UHOPA-M, 2019. —
211 c. - TeKCT: BNEKTPOHHBIU. -
URL:
http://znanium.com/catalog/product
/1065260

Bricmas MaTeMaTHKa JUTSt
SKOHOMUCTOB: y4eOHUK IS
CTYJEHTOB BY30B, OOYYalOIINXCS
1o SKOHOMHUYECKUM
cnennansHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. 1. Kpewmepa -
M.: FOnurun, 2010 - 480 c.

Ioapa3nen 2.2. CTpyKTypa MHOKeCTBA pPellleHUI CHCTeMbI JMHEHHBIX

YPaBH

enuii. Teopema Kponekepa-Kanesin.

4.

Pemenne OJHOPOIHBIX
CUCTEM ypaBHECHUM.

Pxesckuii C. B. Bricmas
marteMaTHka [: nuHeliHas anrebpa u
AHAJIMTUYECKas TEOMETPHSL:
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yaeoHnoe nocodue / C.B. PxxeBckuid.
— MockBa: UH®PA-M, 2019. —
211 c. - TekcT: 2JIEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260
Boicmas MaTeMaTHKa JUISL
SKOHOMHUCTOB: YUEOHUK IS
CTYJIEHTOB BY30B, OOYy4YaolIUXCs
1o SKOHOMUYECKUM
crenuansHocTsM / [H. L. Kpemep
[u np.]; mox pen. H. 1. Kpewmepa -
M.: FOnurn, 2010 - 480 c.
IMogpasnen 3.1. IlonaTtue BekTOopa. JIMHeliHble omepanuM Haj
BEeKTOpaMH, HX cBoiicTBa. Teopema 0 KO/UIMHEAPHBLIX BEKTOpPAaX.
JelicTBUSl HaJl BeKTOPaMH, 3aJaHHbIMH CBOMMH KOOPIAMHATAMM. 4 6
Moayabs BekTopa. Hanpapiasitomme KocuHychbl BekTopa. KoopauHarsi
NPOM3BOJILHOTO BEKTOpPa B [eKapTOBOW cHcTeMe KOOpAMUHAT.
CxkaJjsipHOe IpoM3Be/leHHe BEKTOPOB.
PxxeBckuii C. B. Briciias
MaTemaruka l: nuHeiiHas anre6pa u
aHAJIIUTUYECKas reoMeTpus
Bekropnoe npousBeneHue | yuebHoe nocodue / C.B. PxeBckuid.
5. | BEKTOpOB. Cwmemannoe | — MockBa: UH®PA-M, 2019. — 4 6
MPOU3BE/ICHUE BEKTOPOB. 211 c. - TekcT: 2JIEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260
IMogpasnen 3.2. Ilonsitue JiMHelHOro mpocrpancrBa. Ilpumepsl
JMHEHHBIX NpocTpaHCTB. JIMHeliHasi 3aBUCMMOCTbL M He3aBHMCHUMOCTH 4 4
BeKTOpPOB. PaHr cucrembl BekTopoB. ba3nc u pa3MepHOCTE BEKTOPHOIO
npocrpancta. Koopaunartel BekTopa B 6a3uce.
Pxesckuii C. B. Briciias
[Ipocreiimme CIIEJICTBUS | MaTeMaTHKa I: nuHeliHas anredpa u
aKCUOM JMHENHOIO | aHAIMTHYECKAs reOMETpHUs
MPOCTPAHCTBA. yaeOnoe nocodue / C.B. PxxeBckuid.
6. | I[lomnpoctpanctBo nuHelHOro | — MockBa: UHOPA-M, 2019. — 4 4
npoctpanctBa. [lpocreiimme | 211 c. - Tekcr: 31€KTpPOHHBIN. -
CBOMCTBa muHeitHo | URL:
3aBUCHMBIX BEKTOPOB. http://znanium.com/catalog/product
/1065260
Honpasnen 4.1. YpaBHeHMe MNpAMOil HAa IJIOCKOCTH. YpPaBHeHUE
NpsAMOM, mNpoxoasimieil 4Yepe3 3aJaHHYI0 TOYKY HeEpPHEHAUKYJISIPHO 3 4
3agaHHoMYy BeKkTOopy. MccienoBanue o01ero ypaBHeHusi NpsiMoi.
YpaBHeHue npsimo, | Pxesckuii C. B. Beicmas
MPOXOJAIIel uepe3 3aJaHHyI0 | MaTeMartuka [: nuHelHas anrebpa u
TOYKY MapajUyieJbHO JAHHOMY | aHAJIUTHYECKas reoOMETpHUs
7 BEKTOpY. YpaBHeHHE NpsAMOH, | yueObHoe nocobue / C.B. PxxeBckuil. 3 4
) MPOXOIALIECH qyepes nBe | — Mocksa: UHOPA-M, 2019. —
JaHHBIC Toukd. | 211 c. - TekcT: 3JIeKTPOHHBIU. -
[Tapamerpuueckue ypaBHenus | URL:
PSIMOM. http://znanium.com/catalog/product
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/1065260

Bricmas MaTeMaTHKa st
SKOHOMHUCTOB: YUEOHUK JUTSL
CTY/ICHTOB BY30B, OOydYaromuxcs
o SKOHOMUYECKUM
cnennansHocTsiM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnuru, 2010 - 480 c.

Hoapaznen 4.2. YpaBHeHHe NIJIOCKOCTH, MPOXOAsilied yepe3 3aJJaHHYIO
TOYKY NePHeHINKYJAPHO 3aJaHHOMY BekTopy. McciaenoBanue ooduero
ypaBHeHusi IIockocTH. KaHoHMYeckoe ypaBHeHHe TMIPSIMOM B
NMPOCTPAHCTBE. YPaBHeHHe NMPSAMOii, IPOXOoAslleill Yepe3 IBe pa3inuHble
TOYKH NMPOCTPAHCTBA.

[Tapamerpuyeckue ypaBHEHHUs
IIPSAIMOM.

PxxeBckuii C. B. Briciias
MareMaruka l: nuHeitHas anrebpa u
aHaJUTUYECKas reOMeTpus
yuebHoe nocobue / C.B. PxeBckuil.
— Mocksa: UH®PA-M, 2019. —
211 c. - Tekcr: 2JIEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Bricmias MaTeMaTHhKa TUISE
SKOHOMUCTOB: Y4eOHUK hilae: ¢
CTYJEHTOB BY30B, OOYy4YaroImIUXCs
o SKOHOMHUYECKUM
crnenuansHocTsM / [H. L. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnuru, 2010 - 480 c.

Moapa3znen 4.3. Kpusbie BTOpOro
napado.a

NOpsiAKA: JJUIMIC, Tunepodoa,

BriBon KaHOHHYECKOTO
ypaBHEHUs »dJuIuIica. BbIBoa
KaHOHMYECKOTO  YpaBHEHUS
rUnepOoIbl. BriBon
KaHOHMYECKOTO  YpaBHEHUS
mapaboJIbI.

PxxeBckuii C. B. Bricmias
marteMaTHka [: nuHeliHas anrebpa u
aHaJUTUYECKas TEOMETpUs
yuebHoe nocobue / C.B. PxeBckuii.
— MockBa: UHOPA-M, 2019. —
211 c. - TeKCT: BNEKTPOHHBIU. -
URL:
http://znanium.com/catalog/product
/1065260

Bricmas MaTeMaTHKa JUTSt
SKOHOMUCTOB: y4eOHUK IS
CTYJEHTOB BY30B, OOYYalOIINXCS
1o SKOHOMHUYECKUM
cnennansHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. 1. Kpewmepa -
M.: FOnurun, 2010 - 480 c.

Hoapasznen S5.1. MHOro4jieHbl 1 KOM

IVICKCHBIC YHUCJIA

10.

Pa3znoxxenne MHOrowieHa Ha
MHO)HuTenu. Teopema be3sy.

Pxesckuii C. B. Bricmias
MareMartuka l: nuHeiHas anrebpa u
aHAIUTUYECKas reoMeTpus

yaeOnoe nocodbue / C.B. PxxeBckuii.
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— Mocksa: UH®PA-M, 2019. —
211 c¢. - TeKCT: B3NEKTPOHHBIU. -
URL:
http://znanium.com/catalog/product
/1065260

Bricuias MaTeMaThuKa PIRIE:
SKOHOMUCTOB: YUEOHHK JUTSL
CTY/ICHTOB BY30B, OOydYaromuxcs
o 3KOHOMHUYECKUM
cnennansHocTsiM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOunrn, 2010 - 480 c.

Hoapaznen 5.2. @opmbl 3aNUCH KOMILIEKCHBIX 4yMces. /[elCTBUSA HaX
KOMIUIEKCHBIMM 4HCJIAaMH B TPUroHoOMeTpuueckoil ¢opme. ®opmyaa
MyaBpa. KopeHb N-0ii cTemeHH M3 KOMILUIEKCHOTO  4HCJIA.
Iloka3aTenbHasi popma kKoMILIeKCHOTO ynciaa. @opmyna Dilsepa.

Pxxesckuii C. B. Briciias
MaTemaruka [: muHeltHas anredpa u
aHAIUTHUYECKas reoMeTpus
yuebHoe mocobue / C.B. PxeBckuid.
11. | HepaBeHCTBO TpeyroibHHUKA — MockBa: UHOPA-M, 2019. —
211 c¢. - TekcT: BNEKTPOHHBINA. -
URL:
http://znanium.com/catalog/product
/1065260

Moapazaen 6.1. [ousitue JuHeiiHOro oneparopa. IlpuMepsl JHHEHHBIX
oneparopoB. [leiictBusi Hax JUHEeHHBIMU omeparopamMu. OO0mmii BUjg
JIMHEHHOro oneparopa, MATpPULA JHHEHHOI0 oneparopa.

Pxesckuii C. B. Bricmas
MareMaruka l: nuHeiHas anrebpa u
aHAJINTHYECKast reoMeTpUs
yaebHnoe nocodue / C.B. PxxeBckuid.
— MockBa: UH®PA-M, 2019. —
211 c¢. - TekcT: PNEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Bricmras MaTeMaTuKa s
SKOHOMHUCTOB: YUeOHHK TUTST
CTY/ICHTOB BY30B, OOydYaromuxcs
o SKOHOMHYECKHM
cnenuanbHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. 1. Kpewmepa -
M.: FOsurn, 2010 - 480 c.

[IpeoOpa3oBanue  MaTpHULBI
12. | nuHeiiHOTO oOmepaTopa IpH
nepexojie K HopoMy Oasucy

Moapazgen 6.2. CoGcTBeHHbIe YHCIA M COOCTBEHHbIE BEKTOPBI
MaTpHUlbl. XapaKTePUCTHYECKHI MHOTOYWIEH MaTPHIIbI.

Pxxesckuii C. B. Briciias
WNHBapuaHTHOCTH MaTemaruka l: nuHeitHas anrebpa u
XapaKTepUCTHUECKOTO AHAIUTHYECKAs reoOMETpHUs

MHOTOYJIEHa  OTHOCHUTENBHO | yueOHoe mocooue / C.B. PxxeBckmii.
BbIOOpa Oazuca — Mocksa: UTHOPA-M, 2019. —
211 c. - TekcT: 3JIEKTPOHHBIN. -

13.
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URL:
http://znanium.com/catalog/product
/1065260

Bricmras MaTeMaTuKa IS
SKOHOMHCTOB: y4eOHUK IS
CTY/ICHTOB BY30B, OOydYaroumuxcs
I10 9KOHOMHUYECKUM
cnennansHocTsiM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnuru, 2010 - 480 c.

Ioapa3snen 7.1. Moaeab MeKTYHAPOTHOI TOPTOBJIM. 5 6
PxxeBckuii C. B. Briciias
MareMaruka l: nuHeiHas anrebpa u
aHaJUTUYECKas reoMeTpus
yaeOHoe nocodue / C.B. PxxeBckuid.
— MockBa: UHOPA-M, 2019. —
Hcnons3oBanue anreOpsl .
211 c. - Tekcr: 2JIEKTPOHHBIN. -
MAaTpHILI. Hcnonb3oBanue URL:
CHUCTEM JIMHEWHBIX ; .
.. | http://znanium.com/catalog/product
14. | anreOpanyeckux ypaBHEHUH. 5 6
/1065260
Monens JleoHTHEBA
. Bricmias MaTeMaTHKa JUTST
MHOT'0OTPACJIEBOM IKOHOMUKH
. SKOHOMMUCTOB: YUEOHUK JUIS
(6anmaHCOBBIN aHAIN3).
CTYJICHTOB BY30B, OOYy4YarOIIUXCs
o SKOHOMHUYECKUM
crnenuansHocTsM / [H. L. Kpemep
[u np.]; mox pen. H. 1. Kpemepa -
M.: FOnuru, 2010 - 480 c.
Hoapa3znen 7.2. Craruyeckasi Mojelb JHHEHHOW MHOr00Tpac/ieBoit 5 6
IKOHOMUKH JIeoHTHEBA.
PxxeBckuii C. B. Bricmias
marteMaTHka [: nuHeliHas anrebpa u
aHaJUTUYECKas reOMEeTpus
S KOHOMUKO-MATEMATHICCKAS yuebHoe nocobue / C.B. PxeBckuii.
— MockBa: UHOPA-M, 2019. —
MOJIEJTh MEXOTPACIEBOTO . o
211 c. - TeKCT: BNEKTPOHHBIU. -
Oananca. [Ipumenenue URL:
0aJlaHCOBOTO MeToaa B ; .
A http://znanium.com/catalog/product
15. | ananmze SKOHOMHUYECKUX 5 6
. . /1065260
MOKa3aTeNei. Jluneiinas
Bricmias MaTeMaTHKa TUTST
MOJIEJTh TOPTOBIIH.
YKOHOMHCTOB: YUEOHUK JUTSL
CrpykTypHas MaTpHIla
CTYJIEHTOB BY30B, OOYYaIOIIUXCS
TOPTOBIIH.
o SKOHOMHUYECKUM
cnennansHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnurun, 2010 - 480 c.
Bcero 50 67
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5. ®oHa OLIEHOYHBIX CPEACTB AJIA MPOBEACHUS MPOMEKYTOYHOM aTTeCTallMu

5.1. dtansl popMUpOBaHKS KOMIIETEHIM I

HNuaukarop
IHoapa3zaen nMCHUNIMHBI Kommnerenuusi | pocru:keHust
KOMIIETEHIIUH
[Tonpaznen 1.1. Matpuupl. Onepanuu Haja MaTpHULIAMH. 33
OcHOBHBIE  CBOWCTBa ONEpaluid HAJ  MaTpUIlaMHU. OITK-2
Onpenenurens.  Bbluncienue  oOpaTHOM — MaTpUIBL. V4
CBoiicTBa 00paTHON MaTPUIIBL.
[Togpaznen 1.2. Panr wmartpuubl. Beruucienue panra OITK-2 33
MaTpHILIbL. V4
[Tonpaznen 2.1. Pemenue cucteM ypaBHEHUH MaTpUYHBIM OIIK-2 33
MeTonoM. Pemenwe cucteM  ypaBHEHHHl  METOAOM va
Kpamepa. Pemienne cucrem ypaBuenui merojioM ['aycca.
[logpazmen 2.2. CTpyKTypa MHOXECTBAa pELICHUU OIIK-2 33
CHUCTEMBbI JIMHEHWHBIX ypaBHEeHHH. Teopema Kponekepa- 7
Kanemnnu.
[Toapaznen 3.1. Ilonstue Bektopa. JluHelHble onepanuu OIlK-2 33
HaJ BEKTOpaMH, UX CBOICTBA. Teopema 0 KOJTMHEApHBIX
BEeKTOpax. JleficTBUS HaJa BEKTOpaMH, 3aJaHHBIMU CBOUMU
KoopAauHatamMu. Moaynb  BekTopa.  Hampasnsromue V4
KOCUHYCHI BekTopa. KoopauHaTsl MpOU3BOJIBHOTO BEKTOpA
B JeKapToBOM  cuctemMe  koopauHaT.  CkansipHOoe
IIPOU3BE/IEHUE BEKTOPOB.
[logpaznen 3.2. IloHsATHME NMHEHHOrO MPOCTPAHCTBA. OIIK-2 33
IIpumepst JIMHENHBIX IIPOCTPAHCTB. JIunennas
3aBUCHUMOCTb M HE3aBUCUMOCTb BEKTOPOB. PaHr cucremsl va
BEKTOpPOB.  bazuc u  pa3MepHOCTb  BEKTOPHOIO
npoctpadcTBa. KoopauHatel BekTopa B 0asuce.
[Tonpaznen 4.1. VYpaBHeHHME TpSIMOM Ha IUIOCKOCTH. OIIK-2 33
VYpaBHEHHE NPSAMOM, IPOXOIALIEN Yepe3 3aJaHHYI0 TOUKY
NEPIEeHIUKYIIPHO 3aJlaHHOMY BekTopy. VccnenoBanue
o0miero ypaBHEHHs MpPSIMOH. Yrom Mexay MpsSMbIMH. V4
VYcnoBus  mapamyieNbHOCTH W MEPHEHAUKYISIPHOCTH
IPSIMBIX.
[Tonpaznen 4.2. YpaBHeHHE IUIOCKOCTH, NPOXOZSAIIEH OIIK-2 33
yepe3 3aJaHHYI0 TOYKY NEpIEeHIUKYISIPHO 3aJaHHOMY
BekTOpy. MccnenoBanue oOIIero ypaBHEHHUS IUIOCKOCTH.
KanoHnueckoe ypaBHEHHME IIPSIMOM B IIPOCTPAHCTBE.
YpaBHEHHE NPAMOU, MPOXOAALICH Yepe3 IBE pas3/IMYHbIC V4
TOYKM IPOCTPAHCTBA. YTOJ MEXAY IUIOCKOCTSAMH. YTOI
MEXy IPSIMBIMU B IIPOCTPAHCTBE. YTOJ MEXAY IPSIMON U
MJI0CKOCTBIO.
[Mompazmen 4.3. KpuBble BTOpPOro NOpsAKa: SIUIHIIC, OIIK-2 33
runepooa, napaboma. V4
[logpaznen 5.1. Mmuorounensl. KommiekcHble uucia u OIIK-2 33
JneicTBUS Hal HUMU. MOJyab M apryMeHT KOMIUIEKCHOIO va
qucia.
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[Togpaznen 5.2. @opmbl 3alUCH KOMIUIEKCHBIX YHCEIL.
JleticTBus Hajg KOMIIJIEKCHBIMU 4uCIaMU B
Tpuronomerpudeckoit popme. @opmyna Myaspa. Kopenb
N-OoM CTEICHM W3 KOMILIEKCHOro uucia. IlokaszarenbHas

OIIK-2

33

dbopma KomIuIeKcHOTO Yrciia. Dopmyna Disepa.

[Tonpaznen 6.1. Ilondarue nuHEWHOro ormeparopa. OIIK-2 33
[Ipumepbl  nUHENHBIX omneparopoB. JlelictBus Han
JVUHEHHBIMU  OIIEpPaTOpaMHu.
orepaTopa, MaTpHIla JUHEHHOro ornepaTopa.

OO0mmii  BUA JUHEHHOIO V4

[Mompaznen 6.2. CoOCTBEHHBIE 4YHCIa W COOCTBEHHBIC OIIK-2 33
BEKTOPbl MAaTpHIIbl. XapaKTePUCTHUYECKUH MHOTOYJICH Va4
MaTpPHIIBL.

ITonpaznen 7.1. Mozaens MexX1yHaApOIHON TOPTOBIIH. OIIK-2 Y4
[Togpaznen  7.2. Crarudeckas MoAeNb  JMHEHHOU OIIK-2 V4

MHOI'OOTPACJIEBOM YKOHOMUKH JI€OHTHEBA.

5.2. llkanbl 1 KPUTEPUH OLEHUBAHMS IOCTUKEHUSI KOMIETeH M i

Buarr onenok

Oueuku

AxaneMudeckas OLlEHKA O 2-X
0aJUTbHOH MIKae (3a4eT)

He 3aureno 3auTeHo

5.2.2. Kputepuu olleHUBAHUS JOCTHKEHUS KOMIIETEHIUI

Kpurepum oueHku Ha 3ayerte

OueHka sK3aMeHaropa,
YpOBEHb

Kpurepun

3aureHo

OOyuaromuiics IoKa3ajl 3HaHUE OCHOBHBIX IOJOXEHUH Yy4ueOHOMH
JUCLUIUIMHBI, yYMEHHME IIOJIyYUTh C IIOMOUIBIO IIpernojaBaTels
MIPAaBUJIBHOE pElICHUE KOHKPETHOW ITPAKTUYECKOW 3aa4u U3 4ucia
NPEeJyCMOTPEHHBIX  padoueil  mporpaMMoil, 3HaKOMCTBO ¢
PEKOMEHIOBAaHHOM CIIPAaBOYHOMN

He 3aureno

IIpu oTBeTe 00yuaromerocs: BHIIBUINCH CYIIECTBEHHbIE TPOOEIBl B
3HAHUAX OCHOBHBIX MOJIOXKEHUI y4eOHON NUCHUIUIMHBI, HEYMEHUE
C IIOMOILUBIO IIPENOAABATEN IOJYYUTh IIPABUIBHOE PEIICHUE
KOHKPETHOW NPAKTUYECKOM 3a1ayd W3 YHUCIA MPEITyCMOTPEHHBIX
paboueil nporpaMmMoi yu4eOHOM JUCIUIUIMHBEI

KpuTepnuii pemieHnsi KOHTPOJIbHON padoThI

Orneska

Kpurepun

3auTeHo

CocTaBieH TMpaBWIbHBI  QJITOPUTM  pELIEHUS  3ajad, B
JIOTHYECKOM pacCyXJIeHHM, B BbIOOpe (OpMyT U pEIIeHUH HeT
OomMOOK, TOJY4eH  BEpHBIH  OTBET, 3aJaddl  pEIICHbI
panroHaIbHBIM CIIOCOO0M

HE 3a4TCHO

3a7aHusg  KOHTPOJBHOM paboThl HE pELIeHbl WM PELICHbI
HEMPaBWIbHO; UMEIOTCS YIYIIIEHUS! B 0(pOPMIIEHHUH.

Kpurepum ouieHKH TeCTOB

Onenka, ypoBeHb
TOCTHKEHUSI
KOMIIETeHIIUH

Onncanne KpUTepreB

OTIWYHO, BEICOKHUI

CopepxaHue MpaBUIbHBIX OTBETOB B TecTe He MeHee 90%

Xopo1o, NPOABUHYTHIN

CopepxaHue IpaBUIIbHBIX OTBETOB B TECTE HE MeHee 75%
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Y 10BIIETBOPUTENBHO,
IMOPOTOBBIN

ConepxaHue paBUIIbHBIX OTBETOB B TecTe HE MeHee 50%

HeynosnerBopurensHo,
KOMIIETECHIIHMS HE OCBOCHA

ConeprkaHue NpaBUIIbHBIX OTBETOB B TecTe MeHee 50%

Kpurepun onieHKH yCTHOr0 onpoca

OneHka, ypoBeHb
TOCTHOKEHUS
KOMIIETEHIIUHA

Onucanuie KpUTEpHUEB

3auTeHo, BEICOKHI

CTyneHT NOeMOHCTpPUpPYET YBEPEHHOE 3HaHHE MarepHuala, 4eTKO
BBIPAXKAET CBOI0 TOUYY 3pEHUS IO paccMaTpUBAaEMOMY BOIIPOCY,
MPUBO/JIS COOTBETCTBYIONINE MPUMEPHI

3auTeHo, IPOABUHYTHIN

CTyneHT JEeMOHCTPUpPYET YBEpEHHOE 3HaHHE MarepHaa,
JIOTTYCKaeT OT/eJIbHbIEC TOIPEIIHOCTH B OTBETE

HO

3ayTeHO, IOPOTOBBIN

CTyneHT JeMOHCTPUPYET CYIIECTBEHHbIE MPOOENIbl B 3HAHMIX
MaTepuaa, JOIMyCKaeT OIIMOKU B OTBETaxX

He 3auteno,
KOMIICTCHITUS HE
OCBOCHA

CryneHT JeMOHCTPHPYET HE3HAHWE MaTepualia, JOIyCcKaeT Tpyobie
OLIMOKH B OTBETaX

Kputepuu oneHku peuienus 3agaq

Onenka, ypoBeHb
JOCTUXKEHUS
KOMIIETEHIIN I

Onucanue KpUTepues

3auTeHo, BLICOKHIT

CTyzneHT yBepeHHO 3HAeT METOJUKY M aJrOpPUTM PEILLEHUs 3aJauu,
He JIOIyCKaeT OLIMOOK IPH €€ BhIOJIHEHHUH.

3auTeHo, NPOABUHYTHIN

CTYIIGHT B IICJIOM 3HACT MCTOAUKY U AJITOPHUTM PCIICHUA 3aaa4u, HC
AOITYCKAECT FPY6BIX OIIMOOK IIpU €€ BBIITIOJIHCHHUHU.

3auTeHO, TOPOTOBBIN

CTyaeHT B LIETIOM 3HA€T METOJAMKY M alTOPUTM PEILICHHUS 3a/1ayH,
JOTTYCKaeT OIIMOOK MPHU €€ BBIMOJIHEHUH, HO CIIOCOOCH UCIPaBUTh
WX TIPH IOMOIIM NPEnogaBaTesl.

He 3auteno,
KOMIIETEHIIUS HE
OCBOEHA

CTyneHT He 3HaeT METOJAMKY M QJITrOpUTM pelIeHUs 3aJauu,
JIONyCKaeT TpyOble OLIMOKHM TNpHU €€ BBINOJIHEHHWH, HE CIocoOeH
WCIPAaBUTh UX MPU NOMOIIM MTPENoJaBaTes.

5.3. MaTepuaJibl /151 OLEHKH J0CTUKEHUs] KOMIIeTeH N

«He npexycmMoTpeHbI»

«He npexycMOTpeHBI»

«He npexycMOTpeHbI»

5.3.1.1. Bonipochl K 3K3aMeHy

5.3.1.2. 3apauu Kk IK3amMeHy

5.3.1.3. Bonpocsl K 324€Ty ¢ OLEHKOM




5.3.1.4. Bonipochl K 3a4eTy
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Ne Copnepxanue Kowre- NAK
TEHIIHS

1 Marpuipl. Onepanuu Hajg MatpuiiamMu. OCHOBHBIE CBOMCTBA OIIK-2 V4
olrepanuii HaJl MaTpULIAMHU.

Onpenenurenu KBaApaTHBIX MATpPHUIl:  ONpPEICICHUE U OIIK-2

2. OCHOBHBIE  CBOMCTBa.  MUHOpPHI H  anreOpanyecKue V4
JIOTIOJIHEHHS.

3 OO6mas gopmyna s BeIYUCICHUS omnpenenureneii, Teopema | OIIK-2 33

' Jlanmaca. OGpaTHas MaTpuIa. V4

4 Breruucnenne oOpatHoi wmatpuibl. CBoiictBa oOpartnoi |  OIIK-2 V4
MaTpHIIBL.

5 Panr wmarpunsl. basucubiii mMuHOp Matpuisl. Beramcnenue | OIIK-2 3
paHra MaTpULbL.

6. Pemenue cucreM ypaBuenui meronoM Kpamepa. OIIK-2 V4

7. Pemenue cucreM ypaBHeHuit metogom ["aycca. OIIK-2 Y4

8 Pemienne cuctemsl TMHEWHBIX YPAaBHEHUN B MaTPUYHOU OIIK-2 V4

' dbopwme.

9. Pemenue cucrem ypaBHeHuit merogom ["aycca. OIIK-2 V4

10. | Teopema Kponekepa-Kanemm. OIIK-2 33

11. | Ilonstue BekTopa. JlmHelHble onepanuu Haja BekTopamu, ux | OIIK-2 33
cBoiicTBa. Teopema 0 KOJJIMHEAPHBIX BEKTOPAX.

12. | Ilpoekmusi BekTopa Ha ocb. OCHOBHBIE CBOMCTBa mpoekuuu. | OIIK-2 33
VYron Mmexay BeKTopamH. YToll BekTopa ¢ ocbio. [lonstue
0a3uca BEKTOPHOT'O POCTPAHCTBA.

13. | JeiicTBus HaJl BEKTOpaMH, 3aJJaHHBIMU CBOUMHU OIIK-2 33
KoopauHatamMu. Moaynb Bektopa. Hampasistoniye KOCHHYChI
BekTopa. KoopanHaTel Mpon3BOJILHOIO BEKTOPA B I€KAPTOBOM V4
CUCTEME KOOpPJIMHAT.

14. | CkanspHoe MpOU3BEACHUE JIBYX BEKTOPOB. OIIK-2 33

15. | VpaBHeHHWe mpsMOM Ha IJIOCKOCTH. YpaBHeHHe mpsmol, | OIIK-2 33
IPOXOJAIIEH dYepe3 3aJaHHYH TOYKY MEpIEHIUKYISPHO
3a7laHHOMY BekTopy. MccrnenoBaHue oO1Iero ypaBHEHHS v4
IPSIMOA.

16. | YpaBHeHHWe NpsMOiA, MpOXojsiied yepe3 3amaHHylo Touky | OIIK-2 33
napaujielibHO JAHHOMY BEKTOPY.

YpaBHEHHE NPSIMON, MPOXOJALIEN YEpe3 JBE JaHHBIE TOYKHU. v4
[Tapamerpuyeckue ypaBHEHUs NPSMOH.

17. | Yron wmexnay mpsMbIMH. YcioBus mnapamiensHoctd u | OITK-2 33
HEepIEHUKYIAPHOCTH MPSIMBIX. V4

18. | YpaBHeHHE UIOCKOCTH, IPOXOAIICH depe3 3aaanayro Touky | OITK-2 33
NEPIEHIUKYJIIPHO  3aJaHHOMY BekTopy. MccnenoBaHue va
0011ero ypaBHeHHMsI IIIOCKOCTH.

19. | Kanonnyeckoe ypaBHeHWe mpsiMmod B  mpoctpaHcTBe. | OIIK-2 33
VYpaBHeHHE MNpsAMON, MNPOXOIALIEH uepe3 JABE pazIudHbIe va
TOYKHM IIpocTpaHcTBa. [lapameTpryeckue ypaBHEHHs IPSIMOIA.

20. | Yronm wMexay IUIOCKOCTAMH. Yron Mexnay npsmeiMa B | OIIK-2 33
IIPOCTPAHCTBE. YTOJ MEXAY MPSMOHN U TUNIOCKOCTBIO.

21. | Dmunc. BeIBoJ KaHOHUYECKOTO YpaBHEHHsI SJUTUIICA. OIIK-2 Y4

22. | UccnenoBanme ¢opmbl ammnca mo ero KaHoHmdeckomy |  OIIK-2 Y4
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YpaBHEHHUIO.
23. | 'umepOona. BbIBOJ KAHOHMYECKOTO YpaBHEHHS THIIEPOOJIBL. OIIK-2 Y4
24, Mmuorounensl. Pa3znoxxenne mHorowieHa Ha MHoxutenu. | OITK-2 v4
Teopema besy.
25. | KommuiekcHple umciia W JEHCTBUS Haj HUMH. MOIynb M OIIK-2 33
apryMeHT KOMIUIEKCHOTO YHCIA.
26. ®dopMBl 3allUCH  KOMIUIEKCHBIX 4ucen. JIelcTBus Han OIIK-2 33
KOMILICKCHBIMHU YUCJIAMH B TPUTOHOMETPHUYECKON (hopMme.
27. | ®opmyna Myaspa. Kopensb Nn-oit crenenu u3 xkomiuiekcHoro | OITK-2 33
quCIIa.
28. | IlokazarenpHas ¢opma KomIiekcHoro uucina. @opmyna |  OIIK-2 33
Ditnepa.
29. | llonarue nmueiliHoro mpoctpanctBa. Ilpumepsr nunelnbix |  OIIK-2 33
IIPOCTPAHCTB.
30. | JIluneliHnas 3aBUCHMOCTh U HE3aBHCHMOCTH BEKTOPOB. OIIK-2 33
31. | Panr cuctemsl BekTopoB. basuc u pasmepHocts BekTopHOro | OIIK-2 33
npoctpanctBa. KoopauHaate! BekTopa B 6asuce.
32. | Ilonstue mnuueliHoro omneparopa. Ilpumepsr nuHelHbx |  OIIK-2 V4
onepaTropoB. [[eHCTBHs HaJl TMHEHHBIMU ONIEPATOPAMM.
33. | O6muii Bua JMHEHHOro omneparopa, MmaTpuna juHedHoro | OIIK-2 V4
oreparopa.
34. | CobcTtBeHHblE uucia W CcOOCTBEHHBIE BeKTOphl MaTpuibl. | OIIK-2 33
XapaKkTepUCTUYECKUI MHOTOUYJIEH MATPHULIBI.
35. Mopenb MeXTyHApOAHOM TOPTOBIIH. OI1K-2 Y4
36. | Cratnueckast MOJ€EIIb JINHEHHOH MHOTI'00TpacIeBOM OIIK-2 V4
SKOHOMMKH JI€OHThEBA.
5.3.1.5. Ilepedyenb TeM KypCOBBIX IPOEKTOB (padoT)
«He nmpexycmoTpeHb»
5.3.1.6. Bonipocsl K 3a1uTe KYpcOBOro npoexkra (padorsl)
«He npeaycmoTpeHb»
5.3.2. OneHOYHBIC MATEPHAJIBI TEKYILIEr0 KOHTPOJIS
5.3.2.1. Bonpocsl TeCTOB
Komme-
Ne Conep:xanue S— HIAK
1. 1 0 3 OIIK-2 V4
Omnpenenutens [0 1 0 paBeH...
0 31
ML
(?)0;
(?) 4;
(3,
2. | IlogMHOXXECTBO JaHHOTO JMHEWHOro MpocTpaHCTBa, 3amkHyToe | OIIK-2 33

OTHOCHUTENIGHO JIMHEHHBIX OIlepanui, BBEICHHBIX B JaHHOM
JUHEHHOM IPOCTPAHCTBE, SIBJISCTCS:

(?) HEeNMMHENWHBIM MOANPOCTPAHCTBOM;

(?) cucremoii;

(1) TMHEHHBIM MOATIPOCTPAHCTBOM.
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Bce kopHU XapaKTEepUCTUYECKOTO YPABHEHHS CAMOCOIPS)KEHHOTO OIIK-2 33
orepaTopa

(!) nercTBUTEIBHEIE;
(?) MHUMBIE;

(?) MONOKUTETBHEIE;
(?) oTpuLiaTenbHbIE.

Marpuiia TMHEHHOTO0 oneparopa A, IEMCTBYIOMIETO B HEKOTOPOM OIIK-2 33
JTUHEHHOM TIPOCTPAHCTBE, SIBISICTCS B JAHHOM 0a3uce MuaroHaabHON
TOTJ]a ¥ TOJIBKO TOTJa, KOT/1a BCE BEKTOPHI 3TOT0 Oa3uca SBISIOTCA ...
(NcobOcTBeHHBIME TS A

(?) maTpuIEii-CTPOKOIA;

(?) marpurieit cTono10M;

(?) BBIPOKICHHOM MaTPHUIICH.

PacnionoxeHue npsAMbIX B IIOPSAJIKE YBEIUYCHUS yIila UX HAKJIOHA K OIIK-2 33
ocu abcrucce

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

C yBennyeHNeM pacCTOSHUN 0 Havyajla KOOPAUHAT IpsIMble OIIK-2 33
pacoIaralTCs:

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

[Mapb! npsiMBIX: OIIK-2 33
Y-6X-10=0, Y- 11X+2=0 MIEPECEKAIOTCS
Y-5X-8=0, Y-5X+8=0 napauIeIbHBI
Y-4X-7=0, 4Y + X+20=0 nepneHIuKyIspHbI
Y-3X-4=0, 3Y- 9X-12=0 coBmamaroT

Beipaxxenue, cooTBeTCTBYIOMIEE IPadUKYy: OIIK-2 33
Ay
_~~
3
/ X
-~ -6 0
() y=05x+3;
(?) y=x-3;
(?) y=0.5x-3;
(?) y=-6x+ 3.

YrnoBo# kodpdurment K mpsmMoit paBeH. .. OI1K-2 33
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V;><

73 0

3

(? -2,
() 2/3;
(?) 3/2.

10.

VYron mexay npameiMu X - 2y +3=0 u 3x +y-5=0 paBeH ...
rpajgycam.

(?) 45;

(?) 30;

(?) 90;

M 0.

OIIK-2

V4

11.

KoopanHaTs! BepiunHa mapabomsl Y — 4y — 4X —8 = 0 UMEIOT BHI
(-3,2);

3.2);

(2,3);

(_21_3)'

OIIK-2

V4

12.

Kpusas X2 — y2 —4X +6y = 9 uMeeT eHTP B TOYKE C KOOPJAUHATAMHU
2, 3);
(4,9);
(4, 6);
(4, -6).

OIIK-2

V4

13.

Bersu mapa6ombl Y- — 4y + 2X + 8 = 0 HANpaBICHb! . ..
BJIEBO;

BITPABO;

BHU3;

BBEPX.

OIIK-2

V4

14.

Vpasrenne 4x° — 5y~ +20x +30y + 10 =0 onpexenser:
(1) runepOouty;

(1) mapabomy;

(")oxpyKHOCTB;

(1) soumc.

OIIK-2

V4

15.

C =(—4i +8] +2k) xommmeapnsr. ..

OIIK-2

33

16.

U3 BEeKTOPOB J = (| -2 j—3|2) up = (—i_+2 j—BIZ) KOJUIMHEAPHEI
BEKTOPY E, rae A=(-3;1;5), B=(-4;3;2)...

OIIK-2

33

17.

C yBenm4eHUEM CKAISIPHBIX TPOU3BEICHNN ITapbl BEKTOPOB
pacroJiararTcs B MOpsIKE:

1. a=(@3,-1,4)
p =(-1, 3, 2)
2.a=(5,1,72)

OIIK-2

V4
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b =(-1,5,2)
3. a=(3,1,4)
b =2, 2 2)
4. a=(3,1,4)
b =2 2 2)
5. a=(1, 2, 3)
b =321

18.

Bektop C =a XB HUMEET KOOPAUHATHI. .. TIPH YCIOBHH, YTO
) a=@0,-1,b=112

C=(1,-3,2)

C=(1,23

C=3-21)

C=(2,1,-3)

OIIK-2 V4

19.

2 2
X y
JlaHo ypaBHeHuE duInICca 2—5 + ~— =1, Bosjpmas II0JIyOCh 3TOr'O

9
OJUJIMIICA PaBHA...
(M5
(?) 25
(”)3
(”9

OIIK-2 V4

20.

2 2
Acumnroramu runepoonsr X~ Y

16 9

1 ABIAIOTCA HPSIMBIC. . .

y=t>x;

t

y X3

P wlhbdlw

o5

y=1t=—X

OIIK-2 V4

21.

2 2
Dkcuentpucurer runepbons X Y _q papen...
4 3

1.
(?)E’

2
) —=;
)
7

(?) B

OIIK-2 V4

22.

Ypasuenne npsmoii IX — 0Y +12 =0 orpeskax mmeer su. ..

O>-2=1

6 3

OIIK-2 33
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X'y
27 1.
(?)4 3

(?)L+X:1.

—4 3

23.

YpaBHEeHHE OKPYKHOCTH C IIeHTpOoM B Touke (1;2) u paguycom R=2
UMEET BH/I. ..

@ (x+1)* +(y+2)° =

2
@ (x-1f° +(y-2) =4;
@) (x+17 +(y+2) =4,

OIIK-2

33

24.

TMonyocn swmnca 3X° +16y° =192 pasnsr:
2 a=3b=16.

() a=8b=23,

7 a=64 b=12

OIIK-2

V4

25.

Kanonnueckoe YpPaBHCHHEC 3JIJIMIICA UMCCT BU:

X2 2
05 7 =1
XZ 2
O 5+ =1
2 2

Xy
(') ?‘f‘b—zzl.

OIIK-2

V4

26.

2
YpasHenue xupekTprch mapabonsr Y = 8X nmeer Bu:

OIIK-2

V4

27.

MakcumanbHOE YMCII0 TUHEWHO HE3aBUCUMBIX BEKTOP-CTOJIOIOB
(CTpOK) Ha3bIBAETCS:

(1) Panrom mMatpwuiisr;

(?) [opsiikoM MaTPHIIBL;

(?) OnpenenureneM MaTpHIbL;

(?) lnaroHasapio MaTPHIIBL.

OIIK-2

33

28.

Eciu B MaTpuile 4o CTpOK paBHO YKCITY €€ CTOJIOIOB, TO TaKas
MaTpHIa Ha3bIBACTCS:

(?) enuuMYHOM;

(1) xBagpaTHO#;

(?) nMaroHaIBHOM.

OIIK-2

33

29.

Eciu B MaTpule BCC 3JICMCHTLI IJ1aBHOM JuaroHaiu PpaBHBI CIUHUIIC,
a BCC OCTAJIBHBIC 3JIEMCHTBI — HYJICBBIC, TO TaKas MaTpula
Ha3bIBACTCA. ...

OIIK-2

33

30.

Ecom A m B — [1Ba nuHEHHBIX omnepaTtopa, JACUCTBYIOIIMX B
eBKJIMI0BOM IpocTpaHcTBe E, To omeparop (AB) *, compspkeHHBIIH
IIPOU3BEICHUIO ITHX OIIepaToOpOB, paBeH:

OIlIK-2

33
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(DB*A*;
(?)A*B*;
(?)BA;
(?)AB.

31.

Ecnu cymectBytoT npousseneHus AB u BA, npuuem AB = BA, To
MaTpuilsl A u B Ha3bIBaloT:

(1) MepecTanoBOYHBIMY;

(?) PaBHBIMH;

(?) O6paTHBIMHU.

OIIK-2

33

32.

Ecau  XapakTepuUCTHYECKOE YpaBHEHHE KBAJAPATHOW MATPHIIbI
HOPSIIKA N KMEET N MOMAPHO Pa3IMYHBIX JCHCTBUTEIBHBIX KOPHEH,
TO 3Ta MaTpHIla 0J00HA HEKOTOPOI MAaTPHIIE:

(?)enuHMYHON;

(?) kBagpartHoIii;

(1) auaroHanbHOIA.

OIIK-2

33

33.

Ecnu  XapakTepuCTHYECKOe YpaBHEHHE JIMHEHHOTO oOIeparopa,
JICHCTBYIOIIEr0 B N-MEPHOM JIMHEWHOM IPOCTPAHCTBE, HMEET N
MOMIAPHO PAa3IMYHBIX JICUCTBUTEIBHBIX KOPHEH, TO CYIIECTBYET
0azuc, B KOTOPOM MaTpHIia ATOrO ONEepaTopa SIBISIETCS ...
(?)enuHMYHON;

(1) xBagpaTHO¥;

(?) nuaroHa BHOI.

OIIK-2

33

34.

COBOKYMMHOCTP M * N JCHCTBUTENBHBIX YHUCEI, PACHOJIOKEHHBIX B
BUJIC MIPSMOYTOJIBHON TAOIUIIBI, T M — YHUCIIO CTPOK, N — YHCIIO
CTOJIOLIOB TAaOJIUIILI, HA3BIBAETCH. ..

OIIK-2

33

35.

KBanparuunas ¢opma KaHOHMYECKOIO BHJAa HE HMMEET B CBOEH
3aIlUCH:

(?) OrpunaTenbHBIX 3HAYCHUN;

(1) TTomapHbIX MPOU3BEACHUIT TIEPEMEHHBIX;

(?) Bektopos.

OIIK-2

33

36.

B nuHeitHOM npocTpaHcTBe Va JI00bIE 1Ba KOJUTMHEAPHBIX BEKTOpA:
(1) JIuneiino 3aBUCHMBI;

(?) JIune#HO HE3aBUCHUMBI,

(?) KomrianapHsr,

(?) Iepecekarorcst.

OIIK-2

33

37.

Ormpeienutesb MPOU3BEICHUS ABYX KBaPATHBIX MATPHIL OJHOTO
TIOPSI/IKA PaBEH:

(1) IIpousBeneHuto OMpeACIUTENEH ITUX MATPHIL;

(?) Cymme onpenenurereii;

(?) Y1BoeHHOMY IPOM3BEICHUIO OPE/ICIUTENCH ITUX MATPHIL.

OIIK-2

33

38.

Marpuiia TOXIECTBEHHOTO OIepaTopa HE3aBUCHMMO OT BbIOOpa
0asuca B TMHEHHOM ITPOCTPAHCTBE SIBIISICTCSL:

(1) EnuanvHoi;

(?) O6parHoi;

(?)TpaHCTIOHHPOBAHHOM.

OIIK-2

33

39.

B eBKIMIOBOM TMPOCTPAHCTBE MaTpHIla MEpPexoja OT OJHOrO
OPTOHOPMHUPOBAHHOTO 0a3uca K APYroMY SIBISICTCS:

(?) EnuanynOM;

(?) O6parnoii;

(1) OpToronansHOii;

(?)TpanCIOHHPOBAHHOI.

OIIK-2

33

40.

HpI/I TPAHCIIOHUPOBAHWU MAaTPUIIbI €€ OIIPCACINUTCIIb

OIIK-2

33
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(1) He mensiercs;

(?) MensieT 3HaK Ha MPOTUBOTIOJIOXKHBIIHA;
(?) Y™Menbiaercs;

(?) YBenuuuBaercs.

41.

HopmupoBaHHOE MPOCTPAHCTBO — 3TO JIMHEWHOE MPOCTPAHCTRO, B
KOTOPOM 3a/1aHa HopMa ...

(?)Bekropa;

(?)Marpuiibr,

(?)MHoskecTBa.

OIIK-2

33

42.

Ecin B kakoil-HMOyIb CTpPOKE MATPHUIBI NMPUOABHTH IPYTyI0 €€
CTPOKY, YMHOXXCHHYIO Ha YHCJIO, TO ONPEACITUTENh 3TOH MaTPHUIIBI
(!) He mensiercs;

(?) MensieT 3HaK Ha MPOTHUBOIIOJIOKHBIIH;

(?) YMmenbinaeres;

(?) YBenmuuuBaercs.

OIIK-2

33

43.

Martpuueid JIMHEWHOro omeparopa, oOOpaTHOro omeparopy A,
JNEHCTBYIOIIEMY B JIMHEWHOM IMpocTpaHcTBe L W uMmerolieMy B
HEKOTOpoM Oasmce Marpuily A, OyneT B TOM ke 0asuce Marpuia
M A™
(?) E;
(?) A

OIIK-2

33

44,

Pasmep matpunsl C = Aj, - Bos paBeH:
(") Cuz;
(?) Cas;
(?) Ca1.

OIIK-2

33

45.

Marpuna, TpaHCIOHHPOBaHHAs K OPTONOHAJIBHOW  MaTpule,
SIBJISICTCS. MATPHLICH

(?) Enunununoii;

(?) O6parnoii;

(1) OproronanbHON;

(?) TpaHCHIOHHPOBAHHOIA.

OIIK-2

33

46.

Uucno coOCTBEHHBIX 3HAYEHUI CUMMETPUYECKON MaTpPULIbl MOpPsIIKa
n ¢ y4€TOM UX KPpaTHOCTU k PaBHO YHCITY

Mn;

(?) k;

(?) n*k.

OIIK-2

33

47.

[TycTh B IPOM3BOIBHOM JIMHEHHOM IPOCTPAHCTBE JAHBI JBa BEKTOPA
C1 M C2 M IIyCTh BEKTOPHI a = 2¢1 + 3¢z, € = ¢1 + 5¢, y = 3¢c1 — 2c¢o.
Toraa cucrema BEKTOpOB a, €, y:

(1) JIuneiino 3aBucuma;

(?) JIuneitno He3aBHCHMA.

OIIK-2

33

48.

[TycTh B IPOM3BOIIBHOM JTHHEHHOM MIPOCTPAHCTBE JIaHbI JBa BEKTOPA
C1 M C2 M ITYCTh BEKTOPHI a = 5S¢y + 3¢y, € = -1 + 2¢p, y = 7¢1 — 3c¢o.
Tornma cucrtema BEKTOPOB a, €, V:

(1) JIuneiino 3aBucuma;

(?) Jluneiino HezaBuCHMA.

OIIK-2

33

49.

XapakTepuCTUYECKUM YpaBHEHMEM MaTpuipl A Ha3bIBaeTcA
YpaBHEHHUE. ..

OIlIK-2

33

50.

[Tpr yMHOYKEHUH BCEX JIEMEHTOB HEKOTOPOH CTPOKH MAaTPHIILI Ha
YHCIIO ONPEIEIUTENh HCXOIHON MaTPHUIIBI

() YMHOXaeTcst Ha 3TO YHCIIO;

(?) He mensiercs;

OIIK-2

33
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(?) MensieT 3HaK Ha MPOTHUBOIIOJIOKHBIA.

o1.

JIBa BEKTOpa B €BKJIMA0BOM IIPOCTPAHCTBE OPTOrOHAJIBHBI, ECJIM UX
CKaJIIpHOC IMMPOMU3BCACHUC paBHO:

(") 0;

(?) 1.

OIIK-2

33

52.

Hanst Touku A(5; -2), B(-3;-10) Opaunara cepenunsl oTpe3ka AB
paBHa:

(? 1

() -6;

(?)0;

(?) 4.

OIIK-2

V4

53.

Hanst Touku A(5; -2), B(-3;-10) AGcmucca cepenunbl otpe3ka AB
paBHa:

Op®

(?) -6;

(?)0;

(?) 4.

OIIK-2

V4

54.

[Tpsimast 3x+ Sy -5=0 nepecekaet ock OV B TOUKE C
KOOPJMHATAMHU. . .

(?) (1,0);

(?) (-6;2);

(1) (0;1);

(?) (4:-3).

OIIK-2

33

55.

Ecii KONM4ecTBO CTPOK MATPHIIBI HE PABHO KOJIMYIECTBY CTOJIOIOB,
TO TaKasi MaTPHUIa HA3bIBACTCHL. .

(?) KagparHas;

(1) IpsmoyrosbHas;

(?) TpeyrousbHasi;

(?) NuaronaspHas;

OIIK-2

33

56.

Marpureii Ha3bIBaeTCs:
(1) Tabmwia >1eMEHTOB;
(?) BekTop;

(?) byrkums;

(?) umcno.

OIIK-2

33

S7.

Pemennem ypaBuenust XA = B, riae A, B — kBagpatHbie MaTpUIlbI
OJIHOTO U TOTO € MOpsiiKa, IpruueM A — HEBBIPOKJICHHASI MAaTPULIA,
ABJIIETCS MaTpuLa X:

(1) X=BA™;

(?) X=A"B;

(?) X=B/A,;

(?) X=A-B.

OIIK-2

33

58.

Kak M3MEHHUTCS OMpEAEIUTENh MATPHILBI YETBEPTOTO MOPSIIKA, €CITH
KaKJIbIN €€ 3JIEMEHT YMHOXUTh Ha 27

(?) yBenuuurcs B 4 pasa;

(?) He u3menwuTCS;

(1) yBenuuurcest B 16 pas;

(?) yBenmuurcst B 8 pas.

OIlIK-2

33

59.

Kak U3MEHUTCsI OTIPEIEITUTENb ECITH U3 €T TIEPBOI CTPOKU BBIYECTh
TPETHI0 YMHOXKEHHYIO Ha TPH?

(?) usmenuT CcBOIA 3HAK;

(1) ve uzmenuTes;

(?) yBenuuurcs B 3 pasa;

OIIK-2

33
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(?) craner paBHBIM HYIIIO.

60.

Han tpeyroiapauk 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;

(N 3x—-2y+9=0;

(?)3x —2y—9=0.

OIIK-2

V4

61.

VYrnoBoii koaduimeHt npsmoii Sy — 2x + 7 = 0 paseH. ..
(1) 0.4

(?) 2.5;

(?) -2;

(?)7.

OIIK-2

V4

62.

[Tpu kakom 3HaueHUM k mpsiMbie y = 5X — 2 m y = kx + 5 mapanienbHbI?
(") 5;

(?) -2,

?) 1

(?) -5.

OIIK-2

V4

63.

[Tpu kakom 3HaueHUM Kk ipsimbie y =2Xx +4my =kx — 3
NepHeHIUKYIIPHBI?

(?)2;

(?)-2;

(1) -0.,5;

(?) 4.

OIIK-2

V4

64.

Kakue muockoCTH napaiesIbHbl
1.4x—6y+3z+5=0;
2.2x 3y+z-5=0;
3.6x +8y —4z—6=0;
4. 3x—6y + 32-6=0;
5.3x+4y—-2z+3=0.
(M 1u2;

(?) 1u3;

(M) 2u4

(?)3u4,

(N3us.

OIIK-2

V4

65.

Borurcnuts Boipakerue: (4+i)(5+3i)-(3+i)(3-1)
(?)7-17i;

(N7+17i;

(?) 9-i;

(?) -7+17i.

OIIK-2

33

66.

BepHo m  yTBep)KIEHHWE: OMHOPOTHAS CHCTEMa JIHHEHHBIX
YPaBHEHUII SIBJISETCS HECOBMECTHOM?

(?) na;

(1) uer;

(?) He Bcerna.

OIIK-2

33

67.

['eomeTpruyeckoe MEeCTO TOYEK IIOCKOCTH, TSl KaXkKIO0H M3 KOTOPBIX
CyMMa pPacCTOSSHMH 70 JBYX JaHHBIX TOYEK ((OKYCOB) TOM 3Ke
TUIOCKOCTH €CTh MOCTOSTHHAS BEIMYMHA, HA3BIBAIOT. . .

(1) smumcom;

(?) mapabouoii;

(?) runep6o10ii.

OIIK-2

33

68.

I'eomeTpryeckoe MECTO TOYEK IIIOCKOCTH, JJISI KKIO0N M3 KOTOPHIX

OIIK-2

33
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MOJAYJIb PA3HOCTH PACCTOSHHM 1O JABYX JAaHHBIX TOYEK ((PoKycoB)
TOM K€ TUIOCKOCTH €CTh TIOCTOSIHHASI BETMYMHA, HA3bIBAIOT. . .

(?) smmuncom;

(?) mapabouoii;

(1) rumep6oIIOii.

69.

Kakoe ypaBHCHHE OINUCHLIBACT TEOMETPUYECKOE MECTO TOYEK,
paBHOYyIaJIeHHBIX OT Touku F(-2, 0), x=2?

(?) s,

(1) mapabouna;

(?) runepbouna.

OIIK-2

V4

70.

CkanspHoe nmpou3BeieHue BEeKTopoB a (4, 2, -5), b (2, 6, 4) paBHo...
(" 0;

(?) 2,

(?) -2;

(?) 1.

OIIK-2

V4

71.

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

(N -4/3;

(1) 4/15;

(1) 4.

OIIK-2

V4

72.

O0beM napasuienenunena, HoCTPOEHHOro Ha BekTopax a(3;1;2),
b(2;7;4), ¢(1;2;1) paBeH...

(?) 12;

ONE

(?) 4;

(?) 5.

OIIK-2

V4

73.

JIBa BeKTOpa BCerja. ..
(1) xoMIuTaHApHBI;

(?) komnuHEapHBI,

(?) HeT BepHOTO OTBETA.

OIIK-2

33

74.

[Tepumerp TpeyroJibpHUKa ¢ BepiinHamu B Toukax A (1, 3), B (-2, 3),
C (-2, -1) paBen...

() 12;

7

(?) 4

(?) 5.

OIIK-2

V1

75.

OrmpeenuTh BUJI 3aBUCUMOCTH JUTSI CHCTEMBI IBYX BEKTOPOB: Aj (-4,
2,8); A, (14, -7, -28).

(?) nuHeitHO 3aBUCUMA,;

(1) nuHeiiHO He3aBHCUMA.

OIIK-2

33
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Ne Conep:kanue Komnerenuust | UK
1 | Ilonsarue matpuubl. HekoTopsle cnenuaibHbIe BUIbI MATPHLI. OIIK-2 33
2 | JeiicTBUs Ha/X MaTPUIIAMU U MX CBOMCTBA. OIIK-2 33
3 | Paar marpuiel. PaBeHCTBO CTpOYEUHOrO W CTOJOIIEBOTO paHTa OIIK-2 33

MaTpHIl.
4 | Crynenuarsle MaTpulbl. HaxoxxaeHue panra MaTpUILIbl. OIIK-2 33
5 | DnemeHTapHbIe TPeoOpa3oBaHus MaTpuil. Teopema 0 MpUBEICHUN OIIK-2 33
MaTpUIbl K CTYIIEHYaTOMY BUAY.
6 | Beruucienue onpenenuTenei 2 —To U 3- TO MOpsJIKa. OIIK-2 33
7 | Pa3noxxeHue onmpenenuTens 1Mo MepBoi CTPOKE. OIIK-2 33
8 | CmoiicTBa onpenenuTenci. OIIK-2 33
9 | Kpurepuii HeBBIPOKIEHHOCTH KBaIpaTHOW MATPHIIHI. OIIK-2 33
10 | MuHOpel W anreOpamueckue  JONONHEHWs.  PasnmokeHue OIIK-2 33
OIIpEeNIeIUTEINS [0 CTPOKE UITH CTOJIONY.

11 | Onpenenutenb CyMMbI M IPOU3BECHHS KBAAPATHBIX MATPHII. OIIK-2 33
12 | CriocoObl BEIYHCIICHHSI ONIPEACIIUTENCH N-T0O TOPsIKA. OIIK-2 33
13 | Cuctembl nuHelHBIX ypaBHeHuM. PaBHocunbHble CIIY u OIIK-2 33

anemMeHTapHbie mpeodpazoBanus CIIVY.
14 | Kpurepuii coBmectHoctu CJIY. Teopema Kponekepa — Kanemnnu. OIIK-2 33
15 | Pewienne cucreMpl JMHEWHBIX ypaBHEHUM MeroaoM [aycca. OIIK-2 33
Hccnenosanue CIIY.

16 | Omnopomnas CJIY. OyHaaMmeHTadbHas CHUCTEMa  PEIICHUN OIIK-2 33
OJTHOPOJTHOM CUCTEMBI.

17 | OGpatHas wMatrpula ©u crmocoObl ee HaxoxJaeHus. Pemienue OIIK-2 33
MaTpU4HOTO ypaBHeHUs AX = B.

18 | Pemenue CJIY B MaTpu4HO# opme . OIIK-2 33
19 | Pemenue cucreM n JTHMHEHHBIX YpaBHEHUH C 7 HEU3BECTHBIMHU IO OIIK-2 33

npasuity Kpamepa.

20 | Cucrema akCMOM JIMHEHHOT'O BEKTOPHOT'O MPOCTPAHCTBA. OIIK-2 33
21 | Apudmernueckue BEKTOpPHbIE IPOCTPAHCTBA. OIIK-2 33
22 | CBoiicTBa JMHEHHO 3aBUCHMBIX M JIMHEHHO HE3aBUCHUMBIX OIIK-2 33

BEKTOpOB. PaHT cHCTEMBI BEKTOPOB.
23 | bazuc BekTOpHOro MpOCTpaHCTBA. Pa3MepHOCTh BEKTOPHOIO OIIK-2 33
MPOCTPAHCTBA.

24 | KoopauHaTsl BEKTOpa B 0a31ce U X €TMHCTBEHHOCTb. OIIK-2 33
25 | IIpeoOpa3oBanne KOOpAMHAT BEKTOpa IMPH IMEPEXOJe OT OIHOTO OIIK-2 33

6a3uca K Apyromy.

26 | JIuHeiiHbIE ONEpaTOPBl U UX CBOMCTBA. OIIK-2 33
27 | SInpo u oOpa3 nuHeWHOro omeparopa. MaTpuua JUHEHHOTO OIIK-2 33

oreparopa.

28 | CoOcTBeHHBIE 3HA4YECHUS W COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIlIK-2 33

oreparopa. XapakTepHuCTUYECKOEe YpaBHEHHE.

29 | OnpeneneHne KBaapaTHIHONW (HOPMBI. OIlIK-2 33

30 | JIunelinoe nmpeoOpa3oBaHKE MEPESMECHHBIX. OIIK-2 33

31 | KaHoHMYECKHUIT 1 HOPMATBHBIN BHIIBI KBaIPATUIHON (HOPMBI. OIIK-2 33
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32 | Teopema o mpHUBEACHUU KBaAPAaTUYHON (HOPMBI K KAHOHUYECKOMY OIIK-2 33
BUTY.

33 | CrocoObl mpuBeneHUs KBaApaTUYHOU (HOPMBI K KAHOHUYECKOMY U OIIK-2 33
HOPMaJIbHOMY BHU]Y.

34 | 3akoH MHEPIMH KBaIPATUIHBIX (POPM. OIIK-2 33

35 |Panr © MOJNIOKWUTENBHBIA UHAEGKC KBaJpaTUYHOU  (HOPMBI. OIIK-2 33
[TonoxuTenpHO orpeeneHHble KBaapaTuunbeie Gopmel. Kputepmii
CunbBecTtpa.

36 | OproroHanpHOE IpeoOpa3oBaHUE TEPEMEHHBIX. OIIK-2 33

37 | Cnoco6 mnpuBeneHUs KBaApaTHYHOH (OPMBI K KAHOHHYECKOMY OIIK-2 33
BUJY C TOMOIIBIO OPTOTOHAIBHOTO MTPE0Opa30BaHUS.

38 | Jlunelinple OTOOpaXEHUS EBKIMAOBBIX HpocTpaHcTB. Ilonsarue OIIK-2 33
n30MOp(H3Ma EBKIMIOBBIX IPOCTPAHCTB.

39 | CamoconpspKeHHbIE omepaTtopbl M uX Matpuilbl. CoOcTBEHHBIE OIIK-2 33
BEKTOpPbl M COOCTBEHHBIE  3HAUEHHUS  CaMOCOMNPSKEHHBIX
OTIepaToOpOB.

40 | Adbdunnabie n ToueuHo-ad(UHHBIE TPOCTPAHCTBA PA3MEPHOCTH 1, OIIK-2 33
2, 3.

41 | N-mepHbie adduHHBIC U TOUECYHO-apPUHHBIE IPOCTPAHCTBA. OIIK-2 33

42 | [Inockoctu B TOYeUHO-a(UHHBIX MPOCTPAHCTBAX, UX B3aUMHOE OIIK-2 33
pacrioyoKeHue.

43 | Beinykiibie MHOXKECTBA B TOUCYHO-aQUHHBIX IPOCTPAHCTBAX. OIIK-2 33

44 | TlpeobpazoBaHue KOOpPAMHAT TOYKU B  TOYCHYHO-aP(PUHHBIX OIIK-2 33
MIPOCTPAHCTBAX.

45 | I'eomeTpuuecKknue CBOMCTBA JMHEWHBIX OTOOpakeHWH adPUHHBIX OIIK-2 33
npoctpancTB. AbdUHHBIE U N30METPUYECKUE OTOOPAKEHUSI.

49 | IlocraHoBKa 3ama4Ml  MeXoTpaciaeBoro Oamanca. Kpurepuit OIIK-2 33, V4
HOPOAYKTUBHOCTH TEXHOJIOTHYECKON MaTpuIibl. DKOHOMMYECKHM
CMBICJI MAaTPHUIIBI TIOJTHBIX 3aTpaT.

47 | llonsatue BekTopa. JIMHeHHBIE oOmNepaly HajJ BEKTOpaMHU: OIIK-2 33
CJIO’)KEHUE M BBIYUTAHNE BEKTOPOB, YMHOXKEHHE BEKTOPA HA YUCIIO.
KonnnHeapHble 1 KOMITJIaHApHbBIE BEKTOPHI.

48 | [IpsmoyronpHast cUCTeMa KOOPAMHAT Ha IUIOCKOCTH H B OIIK-2 33
npoctpancTtBe. KoopauHatel BekTOopa W TOYkU. KoopauHaTsl
CYMMBI BEKTOPOB M MPOHU3BEJCHUS BEKTOpa Ha YHUCIO. YCIIOBHE
KOJIJTAHEAPHOCTH JBYX BEKTOPOB.

49 | lynmua Bektopa. PaccrosiHue Mexmy aBymsi Toukamu. CkaspHOe OIIK-2 33
npousBefieHne BekTopoB. OCHOBHBIE CBOicTBa. BrlpakeHue
CKaJIIPHOTO TIPOM3BEICHUS Uepe3 MPSIMOYTOJIbHBIE KOOPAMHATHI.

50 | BekropHoe 1 cMemaHHOE IPOM3BEACHNUST BEKTOPOB. VX CBOHCTBA H OIIK-2 33
BBIPQ)KEHUS Yepe3 MPSIMOYTOJIbHBIE KOOPAMHATHI.

51 | Ilonarue nuHeHHOrO mpocTpaHcTBa. JIMHEWHas 3aBUCHUMOCTD OIIK-2 33
AJIEMEHTOB  JIMHEHHOTO  MPOCTpaHCTBa. ba3zuc  NHMHEMHOrO
POCTPaHCTBA. Pa3zmepHOCTH ~ JMHEWHOrO  MPOCTPAHCTBA.
Wzomopdusm.

52 | Mopenb MeXIyHapOIHOM TOPTOBIIH. OIlIK-2 33, V4
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53

YpaBHeHUs TPSAMOM Ha IUIOCKOCTH. HopMmaibHBIN BEKTOP MPSIMOM.
PaccrosiHMe OT TOYKH IO IPSIMOM. YTOI MEXAY ABYMS INPSMBIMU.
VYcioBus napajieIbHOCTH U NIEPIEHAUKYIISIPHOCTH IBYX NPSMBIX.
Touka nepeceyeHus IByX MPSMBIX.

OIIK-2

33

54

[InockocTh B NOpPOCTpPAHCTBE.  YpPAaBHEHUs  IUIOCKOCTH B
npoctpancTBe. HopMallbHBI BEKTOpP IUIOCKOCTH. PaccrosHue ot
TOYKHU J0 IJIOCKOCTH. YTOJ MEXAY ABYMS IUIOCKOCTAMH. Y CIOBUS
MapaJUIENbHOCTU U MEPIIEHANKYISIPHOCTH JBYX MIOCKOCTEH.

OIIK-2

33

55

Yron Mexay NnpsMOM U MIIOCKOCTBIO B MPOCTPAHCTBE. Y CIOBHS
napajyieIbHOCTH U MEPIEHIUKYISIPHOCTH MPSMON U IJIOCKOCTH B
MIPOCTPAHCTBE.

OIIK-2

33

56

JluHUM BTOpOTO TOpSAKa Ha IUIOCKOCTH: JIUIMIIC, Tunepooia,
napabona. OKCIEHTPUCUTET, AUPEKTPUCHl M (OKYCHl KPHUBBIX
BTOPOTO IMOPS/IKA Ha TUIOCKOCTH.

OIIK-2

33

5.3.2.3. 3agauu 119 NPOBePKHM YMEHUI M HABBIKOB

Conep:kanue

KoMnerenuus

Pemnts cucremy nMHENHBIX ypaBHEeHUN MeTonoM Kpamepa:

5x+8y+3z=-18
3X-2y+6z=7
2X+y—-2=-5

OIIK-2

V4

Pemnts cucremy TMHENHBIX ypaBHEHUN MeTo10M Kpamepa
MaTPUYHBIM METOJIOM:

X—4y—-2z=-7
3X+y+z2=5
3X-5y-6z=-7

OIIK-2

V4

Pemmits cucremy nuHeNHBIX ypaBHEHUN MeTooM ['aycca
X, +3X, —3X; +4%X, =9
X, +X, = X3 +2X, =5
3X, +2X, —X; =9
X, +3X; —5X, =9

OIIK-2

V4

Jausl KoopauHATHI BepiiiH mupaMuabl A1(0,2,7), Az(4,2,5),
A3(0,7,1), Ag (1,5,0). HaiiTu:

1. lnuny pebpa A1Az;

2. Yron mexay pedpamu A1Ar n A1Ay,

3. YpaBHeHue pedpa A1A4, ypaBHEHHUE MIOCKOCTH A1A2A3 U
yroa Mexay peopom AjAg 1 TNIOCKOCTBIO A1A2As3;

4. YpaBHEHHE BBICOTHI, OMYIIEHHOW U3 BEpIINHBI A4 Ha TPaHb
A1A7Asz;

5. Inomane rpanu AjAzAs 1 00beM MUPaAMUIBI;

CrenaTp yepTex.

OIIK-2

V4

Omnpenennre, Kak B3aMMHO PaCIIOIOKEHBI IBE TIPSMEIE, 3a/JaHHBIC
obmmu ypaBaeHusiMu L1 : {2x—3y—4=0} u L2 : {-4x+6y+6=0}.

OIIK-2

V4

CocTaBbTe KAHOHHYECKOE ypaBHEHUE TPsAMOiA L, mpoxosiieit
uepe3 TOUKy M U MepreHnKYIIPHOM UIOCKOCTH f3.

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

3a1auu KOHTPOJIbHOI Pad0ThI

Ne Conepxanue Komnerenuus | UK
Pemmnth cuctemy nTuHEHBIX ypaBHEeHUN MeTos1oM Kpamepa,
MeroaoM ["aycca, MAaTpUYHBIM METOIOM.
1 2x+y-z=1 OIIK-2 V4
3X—2y+2z=5
5X+2y—-z=-1
ITpsimble 2x +y =0 u 4x - y - 11=0 gaBusA0TCS CTOpOHAMHU
2 | TpeyrosibHuKa, a Touka P (1;2) — Toukoil mepecedeHus TpeThel OIIK-2 V4
CTOPOHBI C BBICOTOM, omylieHHON Ha Hee. COCTaBUTh ypaBHEHHUE
TpeTbeil CTOpoHbl. CenaTh YepTEK.
9 .
Jlunusa 3amaHa ypaBHEHHEM [ = —————— B MOJISIPHOM CHUCTEME
S5+4cos¢e
KOOpJIMHAT.
Tpebyercs:
1) mOCTPOUTH JIMHUIO TIO TOYKaM, HaunHast oT @ =0 1m0 ¢ =27 u
3 | mpumaBas ¢ 3HauYCHHS Yepe3 MPOMEKYTOK /8 ; OIIK-2 Y4
2) HalTH ypaBHEHHWE JaHHOW JIMHUM B  JIEKapTOBOM
IPSIMOYTOJIBHOM  CHUCTEME KOOpJAMHAT, Yy KOTOpPOM Haydajio
COBIMAJIaeT C MOJIFOCOM, a MOJIOKUTEIbHAS MOIYOCh a0CIHCC — C
IOJISIPHOM OCBIO;
3) HasBarTh JIMHHUIO, HaWTU  KOOPAMHATHI  (OKYCOB U
sKcueHTpucuTeT. CrenaTh YepTex.
Hansl Bektopsr a (1;2;3), b (-1;3;2), € (7;-3;5), d(6;10;17)
4 1 HekoTopoM Oasuce. [lokasars, uro BekTopsl &,0,C oOpasyror OIIK-2 V4
0a3uc; HAlTH KOOPIAMHATHI BEKTOPA d B sTOM Gasuce.
- Z+2i
5 | Boraucaurs W)= 22 +(@Z-i%)(z+2)- = OIIK-2 V4
Z-5l
npu Z=4-7i.
. 5 -
6 | Haiftu Bce 3HaueHuUs1 KOpHSI. i/; - A \/E +1 OIIK-2 V4

5.3.2.5. Bonipochl 1J1s1 KOHTPOJIbHOM (pacyeTHO-TpaguYecKoii) padoThl

«He mpenycmMoTpeHbI»
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5.4. CucreMa oeHUBAHUSA JOCTHKEHUS KOMIIETEHIIMIA

5.4.1. OueHka 10CTHKEHUS KOMIIETEHIIUI B X0/1e IPOMEKYTOYHOM aTTecTaluu

OIIK-2
WHauKaTOPBI JOCTUKCHHST KOMITETCHITUN
Howmepa Bonpocos u 3a1ay
OIIK-2
Kox Conepxanue BOITPOCHI K 3a4€Ty | 3aJ1a4 K 3a4eTy
3HaTh METOI0JIOTHIO HCIIOJIb30BaHUS
AOTOTHE 3,5, 10-20, 25-31,
33 | HHCTPYMEHTOB JIMHEHHOM ajareOphl Mpy aHaIN3e 31
HYKOHOMHYECKHX MPOIECCOB M MOJICTICH
YMeeT MpUMEHATh anmnapar JUHEHHON anreOpbl 1-4,6-9,13, 15-
Y4 | nns uccliefqoBaHMs JSKOHOMHYECKHX 3a7ayd | 19,21-24,32- 1-6
pa3pabOTKH HOBBIX METOOB MX PEIICHHS 33,35-36

5.4.2. OueHka I0CTHKEHHS KOMIIETEHINI B X0/1e TeKYIero KOHTPOJIsi

OIIK-2
WNuaukatopel noctmwkeHus kommnerermmu OITK-2 Homepa Bonpocos u 3axau
sorpoc | PO | rr
Kon Copepxanue p YCTHOTO poBep!
TCCTOB oIPoca YMEHUU U
P HaBBIKOB
3Harb METOJI0JIOT U0 UCIIONBb30BaHus | 2-9 15,16,
WHCTPYMEHTOB JIMHEHHON aireOpbl mpu 22,23, 27-
33 1-56
aHaNM3e DKOHOMHYECKHX mporeccoB U | 51,54-59,65-
MOZEJe 68, 73,75.
YMeeT NpUMEHATH anmnapar JIMHEWHOM | 1,10-14, 17-
V4 | anreOpsl i UCCIIEIOBaHMS SKOHOMUYECKUX 21, 24-26,
49,52 1-6
3a/a4 U pa3pabOTKH HOBBIX METOJOB UX 52,53,60-
peLIeHNs 64,69-72,74.
6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 0O0ecnieyeHue TUCIHIIIMHBI
6.1. Pexomenayemas qureparypa
KonuuectBo
Tun [lepedyeHb U peKBU3UTHI TUTEPATYPHI K3, B
PEKOMEH Tl (aBTOp, HA3BaHUE, TOJ M MECTO W3TAHUS) SUBIIOTeKe
1 2 3
Boprakosckuit A. C. Jluneiinas anreOpa B mpuMepax M 3ajadax
[>nexTpoHHBI  pecypc]: Yuebnoe mocobume / A. C.
6.1.1. boprakoBckuii, A. B. IlanteneeB - MockBa: OOO "Hayuno- i
VyeGHbIC m3narensckuit nentp MHOPA-M", 2020 - 592 c. [DU] [DBC
U3 JaHUA 3HaHI/IyM] URL:
http://znanium.com/catalog/document?id=356020
Bricmias maTematuka B yrpakxHeHUSX U 3aqadax. Y. 1: [yueOHoe 41



http://znanium.com/catalog/document?id=356020
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KonunuectBo
Tun [IepeueHb U PEKBU3HUTHI TUTEPATYPHI K3, B
€KOMEHIalluii aBTOp, HAa3BaHUE, TOJl U MECTO U3AAHUS )
P Aat ( P, e A ) OuoOIMoTEeKE
1 2 3

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

Bricmias maTemaTuka B ynpaxHEeHUSX M 3amadax. Y. 2: [yaeOHoe
nocobue st By30B]: B 2 u / I1. E. anko [u ap.] - M.: OHUKC,
[2009] - 448 c.

43

Bricmias maremMaTuka Jjisi 3KOHOMUCTOB: YU€OHUK JIJISl CTYJACHTOB
BY30B, O0YYAIOIIUXCS M0 YKOHOMHYECKUM crienuanbHocTsM / [H.
L. Kpemep [u ap.]; nox pen. H. III. Kpemepa - M.: FOuutu, 2010
- 480 c.

151

Tlopnau b. A. Jluneitnas anre6pa [DnekTpoHHbIN pecypc] / b. A.
l'opnau - Cankt-IlerepOypr: Jlans, 2021 - 480 c. [OU] [OBC
Jlann] URL: https://e.lanbook.com/book/168442

l'opnau B.A. Jluneiinas anrebpa: yuebHoe mnocobue / B.A.
I'opnau - Cankr-IlerepOypr: Jlans, 2012 - 476 ¢

30

Hemunosud b. I1. Kpatkuii Kypc BbICIIEH MaTeMaTHKU: yaeOHOE
nocobue nns By3oB / b. I1. Jlemunosuy, B. A. KynpsiBues - M.:
Actpens, 2008 - 656 c.

158

OcHOBBI JIMHEWHOH anreOphl: yaeOHOe MOCOOHMe IS CTYACHTOB
(dakynprera OyXraarepckoro y4éra M (PMHAHCOB, MPOXOJSIINX
noArotoBky  no  HampaBienutro  080100.62  (38.03.01)
"Oxonomuka" / A. I. byxosen [u gp.]; Boponexckuii
rOCy/lapCTBEHHBIN arpapHblii yHHBepcuTeT ; mox pea. A. I
byxosua - Boponex: BopoHeKCKUi rocy1apCTBEHHBIN arpapHbIil
yauBepcuter, 2015 - 137 c. [UUT 12845] [IIT] URL:
http://catalog.vsau.ru/elib/books/b107264.pdf

34

Pxesckuii C. B. Boiciias matemaruka [: nuneiinas anrebpa u
aHATMTUYECKass TEeOMETPHsS [AIEKTPOHHBIN pecypc]: YueOHoe
nocodbue / C. B. PxeBckuii - MockBa: OOO "HayuHo-
m3parensckuit eatp UHOPA-M", 2019 - 211 c. [DU] [DBC
3HaHUYM ] URL:
http://znanium.com/catalog/document?id=350950

Pyneixk B. M. JluneitHas anreOpa [SJ€KTpOHHBIM pecypc:
VYuebnoe nmocobue / b. M. Pyneik - MockBa: OOO "HayuHo-
m3narensckuit eatp UHOPA-M", 2019 - 318 c. [DU] [DBC
3HaHUYM ] URL:
http://znanium.com/catalog/document?id=354894

HleBno I'. C. Jluneiinas anrebpa: Teopuss M TPHUKIATHBIC
acmeKThl [dJIEKTpOHHBIM pecypc]: YueObnoe mocodme / I'. C.
[leBnoB - MockBa: U3parensctBo "Maructp", 2019 - 544 c.
[DU] [DBC 3HaHUYM | URL:
http://znanium.com/catalog/document?id=355793

Hlepmnes B. I'. Jluneiinas anredpa. Yacte 1. OcHOBBI JInHEHHOM
anreOpsl:  Y4eOHO-MeToAnYecKoe MocoOue i CTyAEeHTOB |
Kypca [PneKTpoHHBIA  pecypc]: Y4eOHO-MeToanYecKast
muteparypa / B. I'. IllepmueB - MockBa: W3marenbcTBo



https://e.lanbook.com/book/168442
http://catalog.vsau.ru/elib/books/b107264.pdf
http://znanium.com/catalog/document?id=350950
http://znanium.com/catalog/document?id=354894
http://znanium.com/catalog/document?id=355793
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Tun
PEKOMEHTalHi

[IepedyeHb ¥ peKBU3UTHI TUTEPATYPHI
(aBTOp, HA3BaHUE, TOJ U MECTO W3IAHUS)

KonnuectBo
DK3. B
ouobmoreke

1

2

3

"Menemxep", 2007 - 128 c. [OU] [ObC 3nanmym] URL:
http://znanium.com/catalog/document?id=274321

6.1.2.
Mertonnueckue
U3IaHUS

Jluneiinas anrebpa [DJIEKTPOHHBIM pecypc|: METOJAMYECKHE
yKa3aHusi M HWHIUBUIyaJIbHbIC 3aJaHusi 1O JAUCIUIUIMHE
Jluneiinas anreOpa ana HamnpasieHus 38.03.01 Dxonomwmka /
BopoHnexckuii rocy1apcTBEHHbIN arpapHblii YHUBEPCUTET ; [COCT.
JI. A. lllumikuna] - BopoHex: BopoHeKCKU TOCyqapCTBEHHBII
arpapHbIil YHUBEPCUTET, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164722.pdf

6.1.3.
[Tepuoauueckue
U3IaHUS

BectHuk ~ BOpoHEXCKOro  roCyJapCTBEHHOTO  arpapHoro
YHUBEPCUTETA: TCOPETUUCCKUN U HAYYHO-TIPAKTUUECKUN KypHAT
/ Boponesx. roc. arpap. yH-T - Boponex: B['AY, 1998-

DKOHOMHKA ¥ MaTeMaTHYeCKHE METOJIbL: KypHAII / yUYpEeITUTENb :
AKaJeMHYECKU  HAy4YHO-U3[AaTEIIbCKUM,  MPOU3BOJCTBEHHO-
nonurpaUUecKuii W KHUTOPACIIPOCTPAHUTEIBCKHN  LEHTP
Poccuiickoii akanemun Hayk "U3parensctBo Hayka " - Mocksa:
Hayxka, 1965-

6.2. Pecypcnl cetu UntepHer

6.2.1. DjekTpoHHbIE OUOIMOTEYHbIE CHCTEMBI

HazBanue

Pa3zmerienne

Jlausp

https://e.lanbook.com

ZNANIUM.COM

http://znanium.com/

IOPAVT

http://www.biblio-on

line.ru/

IPRbooks

http://www.iprbookshop.ru/

E-library

https://elibrary.ru/

OnexTponHas budnnorexka BIAY

http://library.vsau.ru/

6.2.2. Ilpodeccnonanbubie 0a3bl JAHHBIX M1 HHPOPMALMOHHbIE CHCTEMBI

HazBanwue

Pa3zmerienne

CnpaBquaﬂ IpaBOBasA CUCTEMaA FapaHT

http://ivo.garant.ru

CnpasouHas npaBoBas cucrema Koncynprant [lntoc

http://www.consultant.ru/

[Ipodeccuonanbubie CIIpaBOYHbIE CUCTEMBI
«Koxexce»

https://Texakcnepr.caift/sistema-
kodeks

6.2.3. CaiiTbl 1 HHGOPMAIIHOHHBbIE MOPTAJBI

HazBauue

Pa3smemenne

OO0pa3oBarenbHbIe pecypchl IO MaTEMaTHKE

www.math.ru

WNuTtepHner  OuOnmMoTeka  TMOMYNSPHOM
MaTEeMaTHYECKOH JINTEPATypPhI

duzuko-

http://ilib.mccme.ru/



http://znanium.com/catalog/document?id=274321
http://catalog.vsau.ru/elib/metod/m164722.pdf
https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.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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3 CaiT 0 pasjesie BBICIICH MaTeMAaTHKN — JTMHEHHON http://procmem.ru/
anredpe
4 | «Pe3onbpBeHTa» yuyeOHBIC MaTepHAIIBI. https://www.resolventa.ru
/index.php/lineinaya-algebra -

7. MaTepl/laﬂbHO-TeXHI/I‘leCKOe H nMporpaMmmHoe odecreyeHue ANCIUIIJINHBI

7.1. IlomemeHusi 1J1s1 BeJleHUs1 00pa30BaTeJLHOI0 Mpouecca 1 000py/a0BaHue

HanmeHoBaHMe moMeneHHi 1J11 MPOBeIeHUs BCeX
BH/I0B Y4eOHOM 1eATeJIbHOCTH, NPexyCMOTPEHHOI
Y4eOHBbIM IUIAHOM, B TOM YHCJIe MOMelleHus sl
CaMOCTOSITEJIbHOM PadoThl, ¢ YKa3aHHEM IepPeyHst
OCHOBHOT'0 000pPYy/10BaHNSl, Y4eOHO-HATJISIAHBIX
MOCOOU M UCIOJIb3YeMOT0 IPOrPAMMHOI0
o0ecrneyeHus

Anpec (MeCTONMOI0KEHHE)
NMOMeLleHUI I IPOBedeHNs BCeX
BH/IOB Y4eOHOM 1eATeJIbHOCTH,
Npe1yCMOTPEHHOH Y4eOHbIM
IJIAHOM

YuebHass  ayauTopus Uil TPOBEICHHS  3aHATUHN
JEKUMOHHOTO THUMA: KOMIUIEKT Yy4yeOHOW Mebenu,
JIEMOHCTpAIIMOHHOE 00O0pYyJ0OBaHUE, Y4eOHO-HArJIsIIHbIC
nmocoowss B BHJAC  NPE3CHTANUN, TMPOTPAMMHOC
obecneuenue: MS Windows, MS Office

394087, BopoHexckasi 00J1acTh, T.
Boponex, yn. Muuypuna, 1.1

YueOHast ayautopusi Ui HPOBEACHUS
3aHATUM, TEKYLIEro KOHTPOJIS U INPOMEKXYTOYHOU
aTTeCTaluu: KOMILJIEKT yueOHOU Mmebenu,
JIEMOHCTPALlMOHHOE 000pYy/I0BaHHE U Y4eOHO-HAIJIsIIHbIE
nocoOusi B  DJIGKTPOHHOM  BHUJE, KOMIBIOTEPHI C
BO3MOXKHOCTBIO MOJKIIOUEHUsI K IHTepHET U J0cTynoM
B OUOC; mporpammuoe obOecneuenue: MS Windows,
MS Office , DrWeb ES, 7-Zip, MediaPlayer Classic,
Slunexc bpaysep / Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice, AST Test, BPWin

IMPAKTHUYCCKUX

394087, BopoHnexckasi 001acTh, T.
Boponex, yn. Muuypuna, 1.1

YueOHas ayauTopuss g OpOBCACHUA HNPAKTUICCKHUX
SaHSITI/II\/II, HHIAWBHUAYAJIbHBIX U I'PYIIIIOBBIX KOHCYHBTaHI/Iﬁl

KOMIUIEKT  y4eOHOH  MeOenu,  KOMIBIOTEPHl  C
BO3MOXKHOCTBIO ~ mojkiatoueHus Kk  "HMHrepuer" wu
obOecrieuenneM goctyna B OWOC; mporpammHoe

ooecnieuenne: MS Windows, MS Office, DrWeb ES, 7-
Zip, MediaPlayer Classic, Sumexc Bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice,
AST Test, BPWin

394087, BopoHesxckas 00J1acTh, T.
Boponex, yn. Muuypuna, 1.1

[Tomemenne it XpaHeHHs W TPOPHIAKTHIECKOTO
o0CITy’)KMBaHUsl y4eOHOro o0OpymoBaHMs: MeOenb JUls
XpaHEeHUusT U OO0CIyXHBaHHsS y4eOHOro 00OpyIOBaHUS,
CHeLMATU3UPOBAHHOE  O0OpYJOBaHUE Ui PEMOHTA
KOMITHIOTEPOB

394087, Boponexckass 001acTh, T.
Boponex, yn. Mwnuypuna, 1.1, a.:
117,118, 380, 351

[Tomerienue s CaMOCTOSATENBHOM PaOOTHI: KOMIUIEKT
yueOHOM MmeOenr,  KOMIBIOTEPHl C BO3MOXHOCTBIO
nojkiaroueHus Kk "MHTepHeT" u obecreueHueM 10CTyrna B
OUOC; mporpammuoe obecnieuenue: MS Windows, MS
Office , DrWeb ES, 7-Zip, MediaPlayer Classic, Suaekc
bpaysep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test, BPWin

394087, BopoHnexckasi 001acTh, T.
Boponex, yn. Muaypuna, a.1, a.:

113,115, 116, 119, 120, 122, 122a,
126,219 (c 16.00 1o 20.00), 232a



https://www.resolventa.ru/

7.2. IlporpammHoe o0ecnevyeHune
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7.2.1. llporpamMmmHoe o0ecniedeHHne 001ero Ha3HAYEeHUsI

Ne Hazsanue Pa3smemenue
1 | Onepammonnsie cucreMbl MS Windows /Linux /Pex OC K s Hog?xgoyl cetn
2 [Makers! oucHbIx npunoxennit MS Office / 1K B nokanbHO# ceTn
OpenOffice/LibreOffice BIrAy
[Tporpammer muist mpocmoTtpa (aiinoB Adobe Reader / DjVu [1K B nokanbpHO# ceTH
3
Reader BIr'AY
4 | bpayzeps! SAnnexc bpaysep / Mozilla Firefox / Microsoft Edge HK s Hog?xgoyl et
[IK B j10KaIbHOM CETH
5 | AuTuBHupycHas nporpamma Drweb ES BLAY
. [1K B s10KanbHOM ceTn
6 | [Iporpamma-apxuBarop 7-Zip BLAY
7 | MynsTumenna npourpsiBatens MediaPlayer Classic K no};(?:,;on cotn
8 | [Inardopma onmaitH-00y4enus eLearning server HK B s1oKaitbHo cetn
BIr'AY
9 | Cucrema xommnbroTepHoro tectupoBanus AST Test HK B soKaibHo# cetn
BIr'AY
7.2.2. Cieunajau3upoBaHHOe MPOrpaMMHOe obecriedeHmne
Ne HasBanne Pasmenienue
[IK B ji0KaIbHOM ceTH
1 | Monxyne pemieHust oNTUMU3ALMOHHBIX 3a1a4 Open Solver BIAY
[IK, ayz. 20 (K2), aya.
2 | ObnauHas nporpamma Juis ynpasieHus npoexkramu Trello 104, 321 (K3)
3 | IMaker crarucTrueckoil 00pabOTKM AaHHBIX Statistica HK B siokastbHoit cetn
BIr'Ay
4 | Cucrema komnbroTepHOi anredpsl Mathcad HK B s1oKkabHOH cetn
BIr'Ay
5 | Cucrema koMnbloTepHOU anredpsl Maxima MK ay)(lki; 6,120
[IK B si0KanbHOM ceTH
6 | Cucrema TpexmepHoro mozaenuposanus Kompas 3D
BIr'AY
8. MesxkaucunniInHAPHbIE CBA3H
JucruruinHa, ¢ KOTopoit Kadenpa, Ha kotopoii mpemnomgaercst [Toanuce
HEOOXOIMMO COIJIaCOBaHHE JMCLMIUINHA 3aBeyIOLIEr0
kadempoit

b1.0.15 Maremarnueckuii aHanu3 | DKOHOMHYECKOTO aHajn3a, CTaTUCTUKU %y&cms B.A.

Y IPUKJIATHOW MaTEMaTHKU u,\/

Bb1.0.17 Teopus BeposTHOCTEN U
MaTeMaTHYeCKasi CTATUCTHKA

OKOHOMHMYECKOr0 aHaJIu3a, CTATHCTUKA 17 . yokoB B.A.
Y TIPUKJIATHOM MaTeMaTHKH

DKOHOMHMYECKOTr0 aHAIIN3a, CTATHCTHKA |~ JIyOKoB B.A.
Y TIPUKJIATHOM MaTeMaTHKH

b1.0.21 OxoHomeTpuka

—
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JIMCT mepruoanYecKux MPoOBEepoOK padoyeil MporpaMmal
u MH(OPMAIHS 0 BHECEHHbIX M3MEHEHUAX

[TorpebHOCTH
JlomKHOCTHOE JIHIIO, B KOPPEKTHPOBKE
MIPOBOIUBIIICE yKa3aHUuEM Nudopmarus 0 BHECEHHBIX
] [ara
nposepky: ©.1.0., COOTBETCTBYIOLIUX M3MEHECHUSX
JIOJDKHOCTh paszenoB padoyeit
IPOrPaMMBbI
HNmeetcs
m 3,3.1,3.2
n.4.2,m.4.3. CkoppeKkTHpoBaH 00bEM
} 20.06.2022 1., m 7.1, m 7.2. JacoB 110 BI/IE[aM
W.o. 3aB. kadenpoii KOHTaKTHOU 1
MIPOTOKOJI .
JLLA. 3anopoxiieBa Noll Pabouas CaMOCTOSITEIIbHON PabOTHI,
- nporpamma M3MEHEH Opay3ep, yTOUHEHO
aKTyallu3upoBaHa | IporpaMMHOE oOecredeHue
Ha 2022-2023 yu.
TOJI.
3aBeqyromui MPOTOKONI Her Hert
kadeapoit Ne 11 ot 19
JLLA. 3anopoxiieBa nroug 2023 r. PabGouas
nporpamma
| aKTyallu3upOBaHa
- Ha 2023-2024
y4eOHBIN TOJT
3aBeayromnui MIPOTOKOJI Her Her
kaeapoit Ne 1l or 21
JILA. 3anopoxiieBa Mast 2024 r. Pabouas
nmporpamma
aKTyaJIM3upOBaHa

Ha 2024-2025
y4eOHBIN IO
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