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PaGouass mporpamMma pa3paboraHa B cOOTBeTCTBUH ¢ DenepaabHBIM TroCyAapCTBEHHBIM
00pa3oBaTesIbHBIM CTaHJIAPTOM BBICIIET0 OOpa30BaHMs MO HampasiieHuto noAarotoBku 38.03.04
['ocymapcTBeHHOE ¥ MYHUIMIIAIBHOE YIPABJICHUE, YTBEPKICHHBIM TNpUKa3oM MUHHCTpa
oOpazoBanus u Hayku Poccuiickoit @enepannu Ne 1016 ot 13.08.2020 1.

Pabouas nporpamma yTBepkA€Ha Ha 3acelaHUM Kadeapbl SKOHOMHYECKOro aHallu3a,
CTaTMCTUKH U NPUKIaIHON MaTeMaTHKu (poTokon Ne 11 ot 21.05.2024 r.)

3aBenyrommii kadeapoi e JI.A. 3anopo:kueBa

Pabouass mporpamMmma peKOMEHJOBaHAa K HCIIOJIb30BAaHMIO B Y4eOHOM Tporecce
METOMYECKON KOMUCCUEH sKkoHOMIYecKoro (akynbrera (mpotokon Ne 10 ot 21.06.2023 r.).

Mpeacepatenb meTogUUecKoi KOMUCCUN / Bpaxuesa /1.B.

Penenzent paboueii mporpammbl PykoBomuTenb JenapTaMeHTa arpapHOW MOJIMTHUKH
Boponexckoii obnactu, kanauaaT skoHomuueckux Hayk A.®D. CanpoHoB
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1. O0masi XxapaKTepUCTUKA TUCUUNIMHBI
1.1. Heab AUCUMNIIMHBI

Heab0 u3yd4eHUs AUCLUIUIMHBL SABJISIETCS IIOCIENOBATEIBHOE H3JI0KEHUE OCHOBHBIX
METO/IOB U pe3yJbTaTOB JIMHEHHON anreOphl, KOTOpble OyayT HEOOXOIUMBI B JalbHEUIIEM IS
OCBOCHHUS MAaT€MaTU4YECKUX M CTaTHCTUYECKUX METOJOB B YIPABIECHUUM U DKOHOMHKE;
BOCIIUTaHHUE Y O0YYAIOIIUXCsl HABBIKOB JIOTMYECKOT'O MBIIIUICHUS U ()OPMAITBHOTO MTPHHUMAEMBIX
pelIeHU.

1.2. 3agauu AMCHMIIMHBI

3agayamMu JUCHHMILVIMHBI ABJISIOTCH

— copMHpOBaTh YMEHHE M HABBIKA PAOOTHI ¢ MaTEMATUYECKUM arlapaToM pasJesioB
JUHENWHON ayreOphl JUIsl peLeHHs TPUKIIAJAHBIX 33124 B SKOHOMUYECKOM NesATEeIbHOCTH;

—  OmpeesieHHe U ymopsAA0oYeHne He0OX0IMMOro 00beMa HHPOPMALIUH TPU TIOCTAHOBKE,
peanu3aluu U 00pabOTKE UTOrOBBIX PE3yJbTATOB MAaTEMAaTUYECKOH MOJEIM SKOHOMHYECKOU
3a/1a4H;

— (opmHpoBaHHE TPAKTHMYECKHMX HAaBBIKOB, KOTOpbIE IIO3BOJAT B JajibHeHIIeM
npuHUMaTth J(QQEKTHBHbIE peHieHuss B cdepe TOCYAAPCTBEHHOTO ¥ MYHUIIUIAIBLHOTO
yIpaBJIEHUS.

1.3. IlpeaMeT QM CHUTINHBI
Ipeamer - wmaremaTHueckue OOBEKTHI JHMHEWHOW TPUPOMABI: CHCTEMBI JMHEHHBIX
YpaBHEHMH, JMHEHHbIE MHOT00Opa3us, BEKTOPHbIE NMPOCTPAHCTBA, JUHEHHbIE OTOOpa)KeHUs U

T.O.

1.4. MecTo aAucumMiuinHbl B 00pa3oBaTe/IbHOI IporpaMmme
JlaHHas AMCLUIUIMHA OTHOCUTCS K o0s3aTenbHbIM aucuuiuinHaMm OIl. Ona u3ywaercs B
IIEPBOM CEMECTpE.
1.5. B3aumocBA3b ¢ IPYTHMH JHCHUILIHHAMHA
Huctunmuaa b1.0.30. JIluneiinas anreOpa cBsi3aHa CO CIEAYIOUIUMHU TACHUTUTAHAMU
yueOHOro IjaHa:

— b1.0.07 MaTemaTuuecKkuii aHaJIn3;
— b1.0.31 Teopus BeposATHOCTEN U MaTEMATUYECKasi CTATUCTUKA,
— Bb1.0.17 Metoasl onTUMaIbHBIX PEIICHUI.

2. [lnanupyemble pe3ybTaThbl 00y4eHUsl N0 TUCHUIIUHE

KommeTenmus WHnukaTop JOCTHIKEHUS KOMITETCHITHHI
Kon COJIep)KaHNe COJIEpKaHUe
YK-1 |Cnocoben ocymecTBiATs| 34 |3HaTh 0COOCHHOCTH CUCTEMaTHU3aluu
MOUCK, KPUTHYECKUH aHATU3 U nHpOpMaInH, MOJTYYCHHOM u3 Pa3HBIX
CHHTE3 uH(pOopMaIuy, HCTOYHUKOB UM METOJbl €€ KPUTHYECKOTO
MIPUMEHSATH CHCTEMHBIN aHanu3a
IMOJIX O/ JUIST pemeHus| Y4 |Ymeer MNpPOBOAUTH OLEHKY HHPOpPMAIUHU, €€
IMOCTaBJICHHEIX 3a7a4 JIOCTOBEPHOCTH, CTPOUTH JIOTUYECKHE
YMO3aKJIIOUEHHUs] Ha OCHOBAaHUU MOCTYMAOIIEH
nHpopManuu
H4 |Bnanets HaBbIKaMU aHANM3a U CUHTE3a HAYYHOH
nH(pOopMany, HaBBIKAMH JIOTHYSCKOU
apryMeHTallM{ BBIBOJIOB U CYXKJICHUM B PEIICHUU
MOCTaBJICHHBIX 33124
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3. O0bEéM IMCHUIIMHBI M BUAbI Y4eOHOM PadoThI

3.1. Ounas ¢popma 00y4eHus

C
IHoka3arenun er TP Bcero

OOmas TpyaoéMKOCTb, 3.€./4 2172 2172
OO0mast KoHTaKTHas padora, 4 42,15 42,15
OO6mmas camocrosiTensHas padora, 9 29,85 29,85
KOHTaKVTHaﬂ paboTa npu NpoBeACHUN YU€OHBIX 42,00 42,00
3aHATUH, B T.4. (1)

Jleknun 14 14,00

MPaKTHYECKUE-BCETO 28 28,00
CaMOCTO}ITeJ'ILHajI pabota mpu TPOBEACHHUU 21,00 21,00
y4eOHBIX 3aHATHH, U
KonrtaktHas  paGora  mpu  NpOBENCHUU
MIPOMEKYTOUHOW aTTeCTallMi 00yJaroIuXxcs, B 0,15 0,15
T.4. (4)

3auer 0,15 0,15
CaMOCTO}ITeJ'ILHEIH pabota npu 8,85 8,85
IIPOMEXYTOYHOM aTTecTanuu, B T.4. (1)

MMOJITOTOBKA K 3a4eTy 8,85 8,85
dopma MpOMEKyTOYHOU aTTecTalluu 3auer 3auer

3.2. O4yHo-3204HasA (popMa 00y4YeHHUs
C
IHoka3zarenu eMle “p Bcero

O61mmas Tpyn0€MKOCTB, 3.€./4 2172 2172
OO6m1ast KoHTaKTHAs paboTa, 4 18,15 18,15
OO0mmas camocrosiTenbHas paboTa, u 53,85 53,85
KOHTaKVTHaﬂ paboTa npu NpoBEAECHUN YUEOHBIX 18,00 18,00
3aHATUH, B T.4. (1)

Jlexnun 10 10,00

MTPAKTUIECKHE-BCETO 8 8,00
CaMOCTOﬂTeJ'ILHajI pabota mpu TPOBEIACHHUU 45,00 45,00
y4eOHBIX 3aHATUH, U
KonTtaktHas  pabora mpu  NPOBENCHUU
MIPOMEKYTOUHOW aTTeCTAllMi O0yJaroInuXcs, B 0,15 0,15
T.4. (4)

3auer 0,15 0,15
CaMOCTOSITeJ'II)HVaSI pabora npu 8,85 8,85
MIPOMEXKYTOYHOM aTTecTaluy, B T.4. (1)

MOJITOTOBKA K 3a4eTy 8,85 8,85
dopMa MPOMEKYTOUHON aTTECTALUN 3a4eT 3a4eT
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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 marpuuamu. OCHOBHBIE CBOWMCTBA Olepaluil HaJ
Matpuniamu. Onpeaenurensb. Berancienue ooparHoit MaTpuilsl. CBOMCTBAa 00paTHON MaTPHIIBI.
[Monpaznen 1.2. Panr maTpuiibl. Beraucnenue panra MaTpHIlbL.

Pa3nen 2. Penenue cucteM JTHHEHHBIX ajredpanyeckKux ypaBHeHH

[Moapasnen 2.1. Pemenue cucteM ypaBHEHHI MAaTPUYHBIM METOJIOM.

Pemenue cucrem ypaBHeHuit metogoM Kpamepa. Pemienue cucrem ypaBHeHuit merogom ["aycca.
[Tonpaznen 2.2. CTpyKTypa MHOKECTBA PEIICHUI CUCTEMBI TMHCHHBIX YPaBHCHUN.

Teopema Kponekepa-Kanemnu.

Pa3nes 3. OcHOBBI BeKTOPHOM a/1redpsbl

[Toapaznen 3.1. [lonsTue BekTopa. JInHeltHbIC onlepaliuy HaJl BEKTOpaMH, UX cBoicTBa. Teopema
0 KOJUTMHEApHBIX BeKTOpax. JleMCTBUS HaJ BEKTOpaMH, 3aJlaHHBIMA CBOMMH KOOPJIWHATAMHU.
Monyns BekTopa. Hampasnsitomne kocuHycsl BekTopa. KoopauHaTel TpOU3BOIBHOIO BEKTOPA B
JIeKapTOBOH cucteMe KoopAauHat. CKaJlipHOE TPOU3BEIEHNE BEKTOPOB.

[Toapaznen 3.2. IloHsTHe JWMHEHHOTO MPOCTpaHCTBA. [IpuMephl JMHEWHBIX MPOCTPAHCTB.
JluHeiiHas 3aBUCUMOCTh W HE3aBUCUMOCTb BEKTOpPOB. PaHr cucrembl BeKTOpoB. baszuc u
pPa3MEepHOCTh BEKTOPHOTO MpocTpaHcTBa. KoopauHaTel BekTopa B 6asuce.

Pa3nes 4. JInneiinble MHOT000pa3usi B eBKJINAOBBIX MPOCTPAHCTBAX

[Toapaznen 4.1. YpaBHeHHE NMpSAMON HA IUIOCKOCTH. YpaBHEHHUE NPAMOM, MPOXOJAIIEH depe3
3a/laHHYI0 TOYKY MEPHEeHIUKYISIPHO 3aJaHHOMY BekTopy. MccnenoBanue oOuiero ypaBHEHUs
npsAMOM. YTo MKy NPSAMBIMU. Y CJIOBUS NAPAILIEIBHOCTH U MEPIIEHIUKYISIPHOCTH MPSIMBIX.
[Tonpaznen 4.2. YpaBHEHHE MIOCKOCTH, MPOXOAAIIECH Yepe3 3aJaHHYyI0 TOUKY MEePIeHINKYIISIPHO
3alaHHOMY BekTopy. MccnenoBanue oduiero ypaBHeHus miockoctu. KaHoHnueckoe ypaBHEHHE
OpsIMOM B TPOCTPAHCTBE. YPABHEHUE NPSIMOM, MPOXOIAILIEH 4Yepe3 JIBE pazIMyHble TOYKHU
MPOCTPAHCTBA. YTOJ MEXAY IUIOCKOCTSIMH. YTOJI MEXIYy MNPSMBIMH B INPOCTPAHCTBE. YTOI
MEXAY NPSMOM U TNIOCKOCTBIO.

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

Pa3zpnen S. MHOro4jieHbl 4 KOMILIEKCHbIE YHCJIA

[Tonpaznen 5.1. Mmuorounensl. KommiekcHble uyucna u jAeWcTBUS Haj HUMU. Monynb u
apryMeHT KOMILUIEKCHOTO YnCIa.

[Tonxpasznen 5.2. ®opmbl 3ammucy KOMIUIEKCHBIX dncell. JIelcTBHS HaJl KOMIUIEKCHBIMU YHCIIaMH B
TpuroHomerpuueckoir ¢opme. @opmyna Myapa. KopeHnb N-oii cTemneHd U3 KOMIUIEKCHOTO
gyucnia. [TokazarensHas popma komrekcHoro uucia. ®opmyna Diinepa.

Pa3nes 6. JInneiinble onepaTopsbl

[Mompaznen 6.1. IlonsiTre nuHEHHOTO omeparopa. IIpumepsr TUHEHHBIX ornepaTopoB. JlelcTBus
HaJ JIMHEeWHBIMH omeparopamu. OOmM BUA JWHEHHOrO omepaTtopa, MaTpulla JTHHEWHOTO
omneparopa.

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

[Toapaznen 7.1. Monens MexXayHapOTHONW TOPTOBIIH.

[Tonpaznen 7.2. Cratuueckas MoJieib TMHEHHOM MHOTOOTpAceBOi SKOHOMUKH JIeOHThEBA.
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4.2. PacnipeejieHre KOHTAKTHON U CAMOCTOAATEIbHOI PadoThI NPH MOATOTOBKE K
3aHATHAM 10 NOAPa3aeiam

4.2.1. Ounas ¢opma o0y4eHus

KonraktHas pabora

Pasnensl, moapasnensl JUCIUILIMHBL CP
il , IoApas3g Anc bt 13

Pa3nes 1. Marpuunas aiaredpa 2 4 2

[Togpazmen 1.1. Marpunsl. Onepanuu  HaJa — MaTPUIIAMH.
OcHOBHBIE CBOICTBA ornepauuii Haj MaTpuamu. OnpenenuTenb. 1 2 1
Brruucnenne o6parHoii Matpuiibl. CBOMCTBa 0OpAaTHOW MaTPHIIBI.

[Toapaznen 1.2. Panr maTpuiibl. BerauciieHne panra MaTpHIIbL. 1 2 1
Pasznen 2.“ Pemienne cucreM JIMHEHHBIX aJredpamyecKux 2 6 4
YPaBHeHHI

[Mogpazmen 2.1. PemeHwe cucreM ypaBHEHHH MaTpUYHBIM

metonoMm. Pemenue cucrem ypaBHeHuil meronoM Kpamepa. 1 3 2
Pemenne cucrem ypaBHeHui Merogom ['aycca.

[Mompaznen 2.2. CTpykTypa MHOXKECTBAa PCIICHUH CHCTEMBI 1 3 5

nuHenHbIX ypaBHeHui. Teopema Kponekepa-Kanemnu.

Pa3nes 3. OcHOBBI BEeKTOPHO# aj1redpsbl 2 4 4

[Mogpaznen 3.1. Ilonstue BekTOpa. JIMHeWHBIE omepauuu Haj
BEKTOpaMH, UX CBOWCTBA. Teopema O KOJUIMHEApHBIX BEKTOpax.
JlenicTBUs Hax BEKTOpaMHM, 3aJlaHHBIMH CBOMMH KOOPAMHATAMM.
Mopayne  Bekropa. Hampasisronue  KOCHHYCBI — BEKTOpA.
Koopaunatsl IMpOM3BOJIBHOIO BEKTOpAa B JEKApTOBOM CHCTEME
koopauHat. CKaJIIpHOE IPOU3BEIEHUE BEKTOPOB.

[Monpasznen 3.2. IlonsaTue nuHeHOro mpoctpaHcTBa. IIpumepsl
JUHEHUHBIX  NPOCTpPAHCTB. JIMHEHHas  3aBUCHMOCTH 51
HE3aBUCUMOCTb BEKTOpoB. PaHr cucremsl BekTtopoB. basuc u 1 2 2
Pa3MEPHOCTb BEKTOPHOTO IpocTpaHcTBa. KoopauHaTel BEKTOpa B
Oazuce.

Pa3nen 4. JInneiiHble MHOT000pa3usi B eBKJINA0BbBIX
NPOCTPAHCTBAX

[Toapaznen 4.1. YpaBHeHHe TIPSMOI Ha TIJIOCKOCTH. Y paBHEHUE
OpSAMOM, MPOXOsIel yepe3 3aJaHHYI0 TOUKY MePIEeHIUKYISIPHO
3ajaHHOMY BekTopy. MccienoBanue o01iero ypaBHeHHs IPSIMOH. 1 2 2
Yron Mexay NOpsAMBIMH.  YCJIOBUS — HapajyIeIbHOCTH U
NEPHEHINKYIAPHOCTH NPIMBIX.

[Togpaznen 4.2. YpaBHeHHE IUIOCKOCTH, TNPOXOIsmIel uepes
3aJJaHHYI0O TOYKY TMEpPHEHAUKYISIPHO 3aJaHHOMY BEKTODY.
HccnenoBanue oOuiero ypaBHeHUs IUIOcKocTH. KaHoHMuYeckoe
YpaBHEHUE TMPsAMOM B IPOCTPAHCTBE. YPAaBHEHUE NPSIMO, 1 2 1
IPOXOJAIIEH Yepe3 ABE pa3IMuHble TOUKHM IPOCTPAHCTBA. YTOJ
MEXy TIOCKOCTSIMH. YTOJ MEXIY NMPSMBIMH B MPOCTPAHCTBE.
YroJ1 Mexay NpsIMON U IUIOCKOCTBIO.

[Toapaznen 4.3. KpuBble BTOPOTO MOPSAKA: JUIUIC, THIEpOOIa,
napaboia.

Pasznen 5. MHOro4/eHbl 1 KOMILIEKCHBIE YHCJIA 2 3 2
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[Toapaznen 5.1. Muorowiensl. KoMruiekcHbIC Ynciia U ACHCTBUS 1 2 1
HaJ HUMU. MOJlyllb ¥ apryMeHT KOMILIEKCHOTO YHCJIa.

[Toapaznen 5.2. @opMbl 3anMcH KOMIUICKCHBIX 4ncel. JlercTBus

HaJ KOMIUIEKCHBIMH YHUCJIaMHA B TPUTOHOMETPHYECKOH ¢opme.

®dopmyna Myaspa. Koperb N-oii cTeneHHM U3 KOMILJIEKCHOTO 1 1 1
yrcna. [lokazarenbHas gopma xomriekcHOro yucia. @opmyna

Ditnepa.

Pasnen 6. JIuneiinblie onepaTopsbl 1 2 2
[Togpaznen 6.1. Ilomstue nuueiHOrOo omneparopa. IIpumepsl

JMHEMHBIX  OMNEPATOPOB. [elictBus  Hajg  JMHEUHBIMHU 1 2 2
onepatopamu. OOmMil BUA JUHEHHOro omepaTopa, MaTpuia

JIMHEMHOTO o1eparopa.

Paszngen 7. JInHelHBIE MOJEJIM B IKOHOMHUYECKHUX 321a4aX 2 4 3
[Toapaznen 7.1. Monenb MeXIyHApOAHONU TOPTOBJIH. 1 2 2
[Toapaznen 1.2. Craruueckast MOJICIIb JTUHEUHON 1 5 1
MHOT00TpAacieBOi S5KOHOMUKH JIeOHThEBA.

Bcero 14 28 21

4.2.2. OuHo-3a04Has ¢opma o0yueHust

KonrtakTtHas pabora
Paznensl, moapa3aesnsl TUCIUTUIMHBI CP
JI I13

Pa3nen 1. Marpuunas ajaredpa 1 1 4
[Mogpazmen 1.1. Marpunsl. Omnepanuu  HaJa — MaTPUIIAMH.
OcHOBHBIE CBOICTBa onepauuii Hajg MaTpuamu. OnpeneauTenb. 0,5 0,5 2
Brruucnenue odparHoit matpuiibl. CBOMCTBa OOpPaTHONW MAaTPHUIIHI.
[Togpaznen 1.2. Panr maTpuiisl. Beruncienne panra MaTpuiibl. 0,5 0,5 2
Paznen 2. Pemenme cucreM JIMHEHHBIX ajJrefpanvecKux 2 1 8
YPaBHeHHUil
[Mogpazmen 2.1. Pemenue cucreM ypaBHEHUH MaTpUYHBIM
metonoM. Pemenune cucrem ypaBHeHuil MmeronoM Kpamepa. 1 0,5 4
Pemenne cucrem ypaBHeHuit Mmetogom [aycca.
[Mompasnen 2.2. CTpykTypa MHOXECTBA PEIICHUH CHCTEMBI 1 05 4
nuHenHbIX ypaBHeHui. Teopema Kponekepa-Kanemnu. ’
Pa3pnen 3. OcHOBBI BEKTOPHOI aiaredpbl 1 1 4
[Togpaznen 3.1. Ilonstue BekTOpa. JIMHeWHBIE omepauuu Haj
BEKTOpaMHM, X cBoiicTBa. Teopema 0 KOJIMHEAPHBIX BEKTOpaXx.
JelicTBUsSI Hal BEKTOpaMHM, 3aJlaHHBIMU CBOMMH KOOpAMHATaMHU. 05 05 9
Monyne  Bektopa. HampaBnsironmme  KOCHHYCBI  BEKTOpa. ’ ’
Koopaunatsl Npou3BOJBLHOIO BEKTOpPAa B JEKApTOBOM CHUCTEME
koopauHat. CKaJIspHOE MPOU3BEIEHUE BEKTOPOB.
[Mogpaznen 3.2. IlonsTue nuHeHOro mpoctpaHcTBa. IIpumepsr
JUHEHWHBIX  MPOCTpPAHCTB.  JIMHeWHas  3aBUCUMOCTb U
HE3aBUCUMOCTh BeKTOpoB. PaHr cucremsl BekTtopoB. basuc u 0,5 0,5 2
pa3MepHOCTh BEKTOPHOIO MpocTpaHcTBa. KoopanHaTel BeKTOpa B
Oazmuce.
Pa3nen 4. JIuneiinble MHOT000pa3usi B eBKJIMJAOBBIX 2 2 9
NPOCTPAHCTBAX
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[Toapaznen 4.1. YpaBHeHHE TIPSMOI Ha TIJIOCKOCTH. YpaBHEHHUE
MPSAMOM, TPOXOJAILEH Yepe3 3aJaHHYI0 TOUKY IEPHEHIUKYISAPHO
3aJlaHHOMY BekTopy. MccnenoBanue oOmiero ypaBHeHUs IPSIMOA. 1 1 4
Yron wmexay OpAMBIMU.  YCJIOBUS  MAPAJUICIBHOCTH U
NEPHEHAUKYIISIPHOCTH NPSMBIX.

[Mogpaznen 4.2. YpaBHeHHE IUIOCKOCTH, MPOXOISIICH uepes
3aIaHHYI0 TOYKY [EpPHEHIUKYISIPHO 3aJaHHOMY BEKTOpY.
HccnenoBanne oO0IIero ypaBHEHHS IUIOCKOCTH. KaHoHHMUYECKoe
ypaBHEHHE TIPSAMOH B TMPOCTPAHCTBE. YPpaBHEHUE TMPSIMOH, 0,5 0,5 3
IIPOXOJAIIEH Yepe3 IBE pPa3/IMUHbIE TOYKU IIPOCTPAHCTBA. YTOJI
MEXAY IUIOCKOCTSAMHU. YTOJI MEXKIY HPSIMbIMH B MPOCTPAHCTBE.
YroJs1 Mexy NpsIMOM U INIOCKOCTBIO.

[Tonpaznen 4.3. KpuBble BTOpOro mopsiika: 3JUIMIC, runepOoa,
napabora.

Paszaen 5. MHOro4/1eHbl 1 KOMILIEKCHBIE YHCJIA 1 1 8
[Toapaznen 5.1. Muorowiensl. KomrmiekcHbIe unciia U AUCTBUS 05 05 4
HaJ HUMU. MOJlyllb U apryMeHT KOMILIEKCHOTO YHCJIA. ’ ’
[Tonpaznen 5.2. @opMbI 3aNTUCH KOMIUIEKCHBIX dncen. [leiicTBus
HaJl KOMIUIEKCHBIMH YHUCJIaMHd B TPUTOHOMETpHUYECKOH ¢opme.
@opmyna Myaspa. KopeHb N-oif crenmeHn W3 KOMIUIEKCHOTO 0,5 0,5 4
yrcna. [loka3arenbHas gopma KomruiekcHOro ymcia. dopmyna
Diinepa.

Pa3nen 6. JIuneiinblie onepaTopsbl 1 1 4
[Togpaznen 6.1. Ilonstne nuHEHHOrO omeparopa. Ilpumepsl
JMHENMHBIX  OMNEPaTOpPOB. HevictBus  Hajg  JMHEUHBIMHU 1 1 4
onepatopamu. OOmWMIl BUA JTUHEHHOrO omepaTopa, MaTpuia
JIMHEMHOTO orneparopa.

Pasznen 7. JInHeliHBIE MOIEJIH B DKOHOMHYECKHX 32129aX 2 1
ITonpaznen 7.1. Mozaens MeXJ1yHApOJIHON TOPTOBIIH. 1 0,5
IToxpaznen 7.2. Craruueckas MOJIENb JINHEMHOM
MHOT'OOTPACIEBOM YKOHOMUKH JI€OHThEBA.

Bcero 10 8 45

0,5 0,5 2

A (b0

4.3. Ilepeyenp TeM M y4eOHO-METOAMYECKOr0 oOecnevyeHUs JIsi CAMOCTOATEIbHOM
padoThI 00yYAO M XCS

O0BéM, u
Ne | Tema camocTosiTenbHOM ¢dbopma oOyueHus
VY4ebHO-MeToInUYecKoe obecreueHue
n/n paboThI OYHasi | OYHO-
3a04Has
IMoapasnen 1.1. Marpuusbl. Onepanun Hax marpunamu. OCHOBHBIE 1 2
cBOMcTBa omepanuii Haag marpuuamu. Omnpenenurenb. Bbruuciaenue
o0paTHoii Mmarpuubl. CBolicTBa 00PaTHOM MAaTPHIIbI.
1. | O6mas dopmyna s | Pxxeckmii C. B. Bricmas matematuka [: 1 2
BBIUUCIICHUS JUHeWHas anredbpa W aHAIUTUYECKas
ompeenTeNe, Teopema | reoMeTpus: ydeOHoe mocooue / C.B.
Jlamnaca. P:xxeBckuii. — Mocksa: UTHOPA-M, 2019.

— 211 c. - Tekcr: anextponHsid. - URL:
http://znanium.com/catalog/product/10652
60
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Kpemep H. III. Beictias maremaTuka ajist
SKOHOMHUCTOB  [3JIEKTPOHHBIM  pecypcl:
VueOHuK IS CTYJICHTOB BY30B,
o0yJaromuxcs 1o SKOHOMUYCCKUM
cnenuailbHOCTIM: YueOnuxk / H. 1I.
Kpemep, b. A. Ilytko, 1. M. Tpumus, M.
H. ®puaman - MockBa: M3narenbcTBO
"FOHUTU-JAHA", 2017 - 479 c. [OU]
[DBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261

IMoagpaznen 1.2.

BblunciieHHe paHra MaTpUUbL.

Paur marpuubl. ba3ucHbIi MHHOP MAaTpHUBbI.

2. | basucHsblil
MaTpPHIIBI

MUHOD

Pxesckuii C. B. Bricmmags maremartuka I:
JUHEWHas anrebpa W aHaJTUTHYECKas
reomerpusi: ydebnoe mocobue / C.B.
PxxeBckmii. — Mocksa: UTHOPA-M, 2019.
— 211 c. - Tekcrt: anexTponHsbi. - URL:
http://znanium.com/catalog/product/10652
60

Kpemep H. III. Beiciias maremaTtuka ajist
SKOHOMHUCTOB  [3JIEKTPOHHBIM  pecypcl:
YueOHHK TS CTYJICHTOB BY30B,
00yJaromuxcs 1o 9KOHOMHYECKHUM
cnenuaimbHocTAM: Yueouuk / H. 1l
Kpewmep, b. A. Ilytko, . M. Tpummun, M.
H. ®puaman - MockBa: HM3znarenscTBo
"FOHUTU-JAHA", 2017 - 479 c. [DU]
[9BC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261

IMoapasnen 2.1. Pemenne cucreM ypapHeHH i MATPUYHBIM METOI0M.
Pemenne cucrem ypaBHenuii meronom Kpamepa. Pemenume cucrem
ypaBHeHuii meroaom I'aycca.

3. | Pemenue
YpaBHEHUI

CHUCTEM
METOA0OM

XKopnana-I"aycca.

Pxesckuii C. B. Bricimas maremaruka I
JTUHEWHas anrebpa W aHaTUTHYECKas
reomerpusi: ydeOHoe mocobue / C.B.
PxeBcknit. — Mocksa: MHOPA-M, 2019.
— 211 c. - Tekcr: anexTponHbiid. - URL:
http://znanium.com/catalog/product/10652
60

Kpemep H. L. Beicias matemaTuka s
SKOHOMHUCTOB  [3JIEKTPOHHBIM  pecypcl:
VueOHuk TS CTYJICHTOB BY30B,
oOyJaromuxcs o SKOHOMHUYECKUM
cnenyaimpbHocTsaM: Yueonumk / H. 1L
Kpewmep, b. A. Ilytko, . M. Tpummun, M.
H. ®puaman - MockBa: HM3narenbcTBO
"FOHUTU-JAHA", 2017 - 479 c. [OU]
[BBC 3HaHUYM URL:
https://znanium.com/catalog/document?id=
341261



https://znanium.com/catalog/document?id=341261
https://znanium.com/catalog/document?id=341261
https://znanium.com/catalog.php?item=author&code=157251
http://znanium.com/catalog/product/1065260
http://znanium.com/catalog/product/1065260
https://znanium.com/catalog/document?id=341261
https://znanium.com/catalog/document?id=341261
https://znanium.com/catalog.php?item=author&code=157251
http://znanium.com/catalog/product/1065260
http://znanium.com/catalog/product/1065260
https://znanium.com/catalog/document?id=341261
https://znanium.com/catalog/document?id=341261

Crpanuma 10 u3 35

Hoapaznen 2.2. CTpyKTypa MHOKeCTBA pelIeHHH CUCTEMbl JIMHEHHbIX 2 4

ypaBHenuii. Teopema Kponekepa-Kanejin.

4, | Pemenue omHoponmubiX | PxxeBckuit C. B. Bricuras maremartuka I: 2 4
CUCTEM ypaBHECHUM. AuHeWHass anreOpa ¥ aHAJIUTHYECKAs

reometrpus : yueOHoe mocobue / C.B.
PxxeBckuii. — Mocksa: UTHOPA-M, 2019.
— 211 c. - Tekcr: anexktponHsid. - URL:
http://znanium.com/catalog/product/10652
60

Kpemep H. L. Beiciias maremaTuka miist
SKOHOMHUCTOB  [3JIEKTPOHHBIA  pecypc]:
VYyebuuk s CTYJICHTOB BY30B,
oOyuaromuxcs o SKOHOMHYECKUM
cnenuanbHOCTsIM:  YueOnuk / H. 1L
Kpemep, b. A. Ilytko, U. M. Tpumun, M.
H. ®puaman - MockBa: M3parenbcTBo
"FOHUTU-AAHA", 2017 - 479 c. [OU]

[DBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261

Hoapa3nen 3.1. Ilousitue BekTOpa. JlMHeliHble omepamuM HaJ
BEKTOpaMH, HX cBoiicTBa. Teopema 0 KO/LUIMHeAPHBIX BeEKTOPax.
JelicTBMST HaJA BeKTOpPaMH, 3aJaHHBIMH CBOMMH KOOpPAHHATAMHU.
Moayabs Bektopa. Hampapisilomme kocuHychl BekTopa. KoopamHartbl
NMPOM3BOJILHOIO BEKTOPa B  [EeKApTOBOW cHCTeMe KOOPAUHAT.
CkaJsipHoe npoun3Be/leHHe BEKTOPOB.

PxeBckuit C. B. Bricirags maremarnka [:
JTUHEWHas anrebpa W aHaJTUTHYECKas

BekropHoe .
HboMsEeeHHe BekTopop, | [COMETPHA yuebHoe mocobue / C.B.

5, | MPOM3Bea POB- | piepckmit. — Mocksa: MTHOPA-M, 2019. | 2 2
CwMelaHHoe

— 211 c. - Tekcr: anexTponHbii. - URL:
http://znanium.com/catalog/product/10652
60

IMPOU3BCACHUC BEKTOPOB.

IMoapasnen 3.2. Ilonsitue JiMHeliHOro mpocrpaHcTBa. IlpuMmepsl
JIMHENHBIX MPOCTPAHCTB. JIMHeHHAsA 3aBHCHUMOCTL M HE3aBHCHMOCTH
BeKTOpOB. PaHr cucreMbl BekTOpoB. ba3uc u pa3mepHOCTh BEeKTOPHOIO
npocrpancrea. Koopaunarsl BekTopa B 0a3uce.

[Ipocreiimme cneacTBus
aKCHOM nuHenHoro | Pxxesckuii C. B. Boicmias maremaruka I
MIPOCTPAHCTBA. JTUHEWHas anrebpa W aHATUTHYECKas
ITonnpocTpaHcTBO reomerpusi: ydeOHoe mocobue / C.B.
6. | TMHEHHOrO PxeBckuii. — Mocksa: MH®PA-M, 2019. 2 2
MPOCTPAHCTBA. — 211 c. - Tekct: snextponHsnii. - URL:
[Mpocreitmme  cBoiicTra | hitp://znanium.com/catalog/product/10652
JMHEWHO 3aBUCUMBIX | 60

BEKTOPOB.

Ilogpasnen 4.1. YpaBHeHHe nNpsAMOH Ha IUIOCKOCTH. YpaBHEHHe
NpsAMOii, NpoXxoAsiieil 4Yepe3 3aJaHHYI0 TOYKY MNepPHEeHAUKYJISIPHO 2 4
3axaHHOMY BeKTOpy. MccaenoBanue o01mero ypaBHeHusi NpsMoi.

VYpaBHeHue npsimoid, | PxkeBckuii C. B. Bricimas martemartuka [:
7. | mpoxonsmien yepe3 | IMHEeHas anreOpa W aHAJIUTHYECKas 2 4
3a/IaHHYIO TOYKY | TeoMeTpus: ydeOHoe mocooue / C.B.
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MapajieIbHO
BEKTODY. YpaBHeHUne
MPSMOW, MIPOXOIAIICH
yepes JB€ JaHHbIE TOUKU.
[TapameTpuyeckue
YPaBHEHUs NIPSMOM.

JTAHHOMY

PxeBcknit. — Mocksa: MHOPA-M, 2019.
— 211 c. - Tekcrt: anexTponHsi. - URL:
http://znanium.com/catalog/product/10652
60

Kpemep H. III. Beiciias maremaTuka ajist

SKOHOMHUCTOB  [3JIEKTPOHHBIM  pecypc]:
YyeOuuk s CTYJCHTOB BY30B,
o0yJaromuxcs o SKOHOMUYECKUM

cnenuailbHOCTIM: YueOnuxk / H. I.
Kpewmep, b. A. Ilytko, . M. Tpummun, M.
H. ®puaman - MockBa: M3narenbcTBO
"FOHUTU-JAHA", 2017 - 479 c. [OU]
[OBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261

IMoapa3znen 4.2. YpaBHeHHe MJIOCKOCTH, MPOXOsiIeil Yepe3 3aJaHHYIO
TOYKY NePHeHAUKYJISPHO 3aJaHHOMY BeKTopy. UccienoBaHue o01mero

YPABHEHHUS ILIOCKOCTH.

Kanonunueckoe

ypaBHeHUe MNpsAMOi B

NMPOCTPAHCTBE. YpaBHeHHE NMPSIMOii, MPOXOAsIIIEi Yepe3 IBe pa3HuHbIe

TOYKH ITPOCTPAHCTBA.

8 ITapamerpuyeckue
" | ypaBHEHUS MPSIMOH.

Pxesckuit C. B. Bpiciias maremaruka I:
TUHEeHHas anreOpa W aHAIMTHYCCKas
reomerpus : ydebHoe mnocobue / C.B.
P:xxeBckuii. — Mocksa: UTHOPA-M, 2019.
— 211 c. - Tekcr: anexTponHbiid. - URL:
http://znanium.com/catalog/product/10652
60

Kpemep H. L. Beicias matemaTuka s
SKOHOMHUCTOB  [3JIEKTPOHHBIM  pecypcl:
YuebHuk TUTSt CTYJICHTOB BY30B,
oOyJaromuxcs o SKOHOMUYECKUM
cnenuanpHocTsIM:  Yuebnuk / H. I
Kpewmep, b. A. Ilytko, . M. Tpummun, M.
H. ®puaman - MockBa: HM3narenbcTBO
"IOHUTU-AAHA", 2017 - 479 c. [DU]
[9BC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261

IToppasnen 4.3. Kpusble BTOpOro mnopsiaka:

napaboJia

3JUIMIIC, THUnepodoJa,

BrBom  KaHOHHMYECKOTO
ypaBHEHUS SIIJINIICA.
BrBom  KaHOHWYECKOTO
ypaBHEHUs TUIEPOOIBL.
BriBog KaHOHHYECKOTO
ypaBHEHHS MapadOoIIbI.

Pxxesckuii C. B. Bricimas maremaruka I:
JTUHEWHas anrebpa W aHaTUTHYECKas
reomeTrpust : ydebHoe mnocobue / C.B.
PxeBcknit. — Mocksa: MHOPA-M, 2019.
— 211 c. - Tekcr: anexTponHsiid. - URL:
http://znanium.com/catalog/product/10652
60

Kpemep H. III. Beictias maremaTuka mjist

SKOHOMHUCTOB  [3JIEKTPOHHBIM  pecypcl:
YyeOuuk s CTYJICHTOB BY30B,
o0yJaromuxcs o SKOHOMUYECKUM

cnenuailbHOCTIM: YueOnuxk / H. II.
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Kpemep, b. A. Ilytko, . M. Tpumun, M.
H. ®puaman - Mocksa: M3parenbcTBo
"IOHUTU-AAHA", 2017 - 479 c. [DU]
[9BC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261

IMoapa3znen 5.1. MHoro4jeHbl 1 KOMILIEKCHBIE YUCJIA

Pxesckuii C. B. Bricmasgs maremaruka I:
JUHEWHas anrebpa W aHATUTHYECKas
reomerpust : ydebnoe mocobue / C.B.
PxeBckmii. — Mocksa: UTHOPA-M, 2019.
— 211 c. - Tekcrt: anexTponHsi. - URL:
http://znanium.com/catalog/product/10652
60

Kpemep H. III. Beiciias maremaTuka ajis
Paznoxxenne MHOro4IcHa -

SKOHOMHUCTOB  [3JIEKTPOHHBIM  pecypc:

10. | mHa mHOXUTEIU. Teopema
Besy. YueOHHK TS CTYJICHTOB BY30B,

00yJarmuxcs 1o 9KOHOMHYECKUM
cnenyaimbHocTAM: Yueounuk / H. 1l
Kpewmep, b. A. Ilytko, . M. Tpummun, M.
H. ®puaman - MockBa: H3zmarenscTBO
"FOHUTU-JAHA", 2017 - 479 c. [DU]
[OBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261

Ioapa3nen 5.2. @opmbl 3aNHCH KOMILUIEKCHBIX 4uces. JlelicTBusi Hajg
KOMIUIEKCHBIMH 4YHCJIaMH B TpUroHoMerpuyeckou ¢opme. Popmyia
MyaBpa. Kopenb N-0ii cTemeHM M3 KOMILUIEKCHOIO  4HcJIA.
IToxa3aTenbHas opMa KOMILIEKCHOTO yncja. Popmyaa Jisepa.

Pxesckuii C. B. Bricmmas marematuka I:
nuHelHas anreOpa W aHAIUTHUYecKas
reomerpust : ydeOHoe mocobue / C.B.
PxeBckuii. — Mocksa: TH®PA-M, 2019.
— 211 c. - Tekcrt: anexTponHsbi. - URL:
http://znanium.com/catalog/product/10652
60

HepasenctBo
TPEYrOJIbHUKA

11.

IMoapazaen 6.1. Ilonsitue JauHeiiHOro oneparopa. IlpuMeps! JHHeHHBIX
omepatopoB. [leiictBusi Hax JUHEHHBbIMU omeparopamMu. OO0muii BUjg
JIMHENHOI0 onepaTropa, MaTPHLA JTHHEHHOI0 oneparopa.

Pxesckuii C. B. Bpicmas matemaruka I:
nuHelHas anreOpa W aHAIUTHUYECKas
reomerpust : ydeOHoe mocobue / C.B.
PxxeBcknii. — Mocksa: UTHOPA-M, 2019.
— 211 c. - Tekcrt: anexTponHsbii. - URL:
http://znanium.com/catalog/product/10652
60

Kpemep H. II. Briciias matematuka st
SKOHOMHUCTOB  [3JIEKTPOHHBI  pecypc]:
Y4eOHuK JUTSt CTYJICHTOB BY30B,
oOyuaromuxcst o SKOHOMUYECKUM
cnenuaimpHocTAM: Yueonuk / H. Il
Kpemep, b. A. Ilytko, 1. M. Tpumun, M.

[Ipeo6pa3zoBanue
MaTpHIIBI JUHEHHOTO
oreparopa Ipu Mepexoe
K HOBOMY 0a3ucy

12.
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H. ®puaman - MockBa: HM3narenbcTBO
"FOHUTU-OAHA", 2017 - 479 c. [DU]
[DBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261

Hoapa3nen 7.1. Moaeab Me:KTYHAPOIHOM TOPTrOBJIM. 2 4
Pxesckuii C. B. Bricias maremaruka I:
nuHEelHas anreOpa W aHAIMTHYECKas
TeOMETpHUS yueOHoe mocooue / C.B.
PxxeBckuii. — Mocksa: UTHOPA-M, 2019.
Vcriomb3oanue anredpst | 211 c. - Tekcr: anextponnsid. - URL:
http://znanium.com/catalog/product/10652
MaTpHIL. I/ICHOHBSOBLaHI/IC 60
cHeTeM /THHCHIBIX Kpemep H. III. Beiciias maremaTuka is
anredpanvdecKux - i
14. | ypasHenui. Moerms SKOHOMHCTOB  [AJIGKTPOHHBIH  pecypc]: 9 4
TeonTLena Yuyebuuk s CTYJICHTOB BY30B,
. oOyJaromuxcs o SKOHOMHYECKUM
MHOT'00TpPAcIeBOM
5KOHOMHKH (6a1aHCOBBII cnenuanbHOCTSIM:  YueOnuk / H. 1L
anams) Kpemep, b. A. Ilytko, U. M. Tpumun, M.
) H. ®puaman - Mocksa: M3parenbcTBo
"IOHUTU-AAHA", 2017 - 479 c. [DU]
[DBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261
Moapazgen 7.2. Cratuyeckass Mojae/db JIMHeHHOW MHOrooTpacJieBoii 1 4
IKOHOMUKHM JIeoHTHEBA.
Pxesckuit C. B. Bricias maremaruka I:
nuHeWHas anrebpa W aHaJUTHYECKas
reomeTrpust : ydebHoe mnocobue / C.B.
PxxeBckuii. — Mocksa: UTHOPA-M, 2019.
OKOHOMUKO- — 211 c. - Tekcr: anexTponsbii. - URL:
Marematudeckas mozesb | hitp://znanium.com/catalog/product/10652
MEXKOTPaCcIEBOI0 60
O6anmanca. [Ipumenenue | Kpemep H. III. Beiciias matemaruka st
15 0amaHCOBOTO MeETO/a B | DKOHOMHUCTOB  [dNEKTPOHHBIM  pecypc]: 1 4
" | aHaNM3e DKOHOMHYECKUX | YUeOHUK ISt CTYJICHTOB BY30B,
nokasareneil. JluneitHas | oOyuaronuxcs mno SKOHOMHUYECKUM
MOJIEITh TOPTOBJH. | crienuanbHoCcTsIM:  Yuebnuk / H. 1.
Crpykrypras Marpuna | Kpemep, b. A. Ilytko, . M. Tpumun, M.
TOPTOBIIH. H. ®puaman - MockBa: HM3narenbcTBO
"IOHUTU-AAHA", 2017 - 479 c. [DU]
[9BC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261
Bcero 21 45
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5. ®oHI OLIEHOYHBIX CPEACTB AJIA MPOBEACHUS NMPOMEKYTOYHOM aTTeCTallMu

5.1. dtansl popMUpOBaHKS KOMIIETEHIM I

Nunukarop
[Tonpazaen qUCHUILINHEL KomnereHuus | AOCTHXKEHUA
KOMIIETCHIIMH
[Mogpaznen 1.1. Marpuupl. Onepanuu HaJl MaTpULIAMH. 34
OcHOBHBIE  CBOWCTBa ONepaluid HaJ  MaTpUIlaMHU. VK-1 V4
Onpenenurens.  Boluncienue  oOpaTHOM — MaTpUIBL.
CBoiicTBa 00paTHOI MaTPHIIHI. H4
34
[Tonpaznen 1.2. Panr wmatpuubl. Beluucienue panra
MaTpHLIBIL. VKL va
H4
[Tonpaznen 2.1. Pemenue cucteM ypaBHEHUH MaTpUYHBIM 34
metonoM. Pemenwe cucrteM  ypaBHEHHMH  METOAOM VK-1 v4
Kpamepa. Pemienue cucrem ypaBHeHuil metoioM I 'aycca. H4
[logpazmen 2.2. CTpyKTypa MHOXECTBAa pELICHUN 34
CUCTEMBI JIMHEMHBIX ypaBHeHuM. Teopema Kponekepa- VK-1 V4
Kanemnu. H4
[Tonpaznen 3.1. [lonstue BekTopa. JIuHElHbIE onepanuu 34
HaJl BEKTOpPaMH, UX CBOMCTBA. TeopeMa O KOJUIMHEApPHBIX
BEKTOpax. JeficTBUSA Hal BEKTOpaMH, 3aJaHHBIMU CBOUMU V4
KoopauHatamMu. Mopayne  Bektopa.  Hampasmisromme YK-1
KOCHHYCHI BekTopa. KoopauHaTsl MpONU3BOJIBHOTO BEKTOpA
B JeKapToBOM  cucteme  KoopauHat.  CkaispHoe H4
IIPOU3BENICHUE BEKTOPOB.
[Mogpaznen 3.2. TloHsTHe NMHEHHOTO MPOCTPAHCTBA. 34
ITpumepsl JIMHEUHBIX IIPOCTPAHCTB. JInnennas
3aBUCHMOCTb M HE3aBUCHMOCTb BEKTOpOB. PaHr cuctemsl YK-1 va
BEKTOpPOB.  bazuc M pasMEpHOCT  BEKTOPHOIO Ha
npoctpancTBa. KoopanHatel BekTopa B 0asuce.
[Tonpaznen 4.1. VYpaBHeHHME TpSIMONM Ha IUIOCKOCTH. 34
VYpaBHeHHE NPSAMOH, MPOXOJALIEN Yepe3 3aJaHHYI0 TOUKY
NEPNEHIUKYIAPHO 3aJaHHOMY BekTopy. MccinenoBanue VK-1 V4
o01ero ypaBHEHMsI TPSIMOW. YTON MEXKIY TMPSIMBIMHU.
VYcnoBusd  mapaienbHOCTH U NEPHEHAUKYISIPHOCTH H4
PSIMBIX.
[Tonpasznen 4.2. YpaBHeHHE IUIOCKOCTH, NPOXOZSAIIEH 34
yepe3 3aJaHHYI0 TOYKY NEPIEeHIUKYISIPHO 3aJaHHOMY
BekTOpy. MccnenoBanue oOIIero ypaBHEHUS IIOCKOCTH.
KanoHnueckoe ypaBHEHHME NIPSIMOM B IIPOCTPAHCTBE. VK-1 va
VYpaBHEeHHE NPSAMOI, MPOXOIAILIEH Uepe3 ABE pa3IudHbIE
TOYKM IPOCTPAHCTBA. YTOJ MEXAY IUIOCKOCTSIMH. YTOJ Ha
MEXy IPSIMBIMU B IIPOCTPAHCTBE. YTOJ MEXAY IPSIMON U
IJIOCKOCTBIO.
34
[Tompasznen 4.3. KpuBble BTOpOro mnopsaka: 3IIIMIIC, VK-1 7
runepoona, napadoma.
H4
IMoapasmen 5.1. Mmuorounensl. KomiiekcHbie 49uciaa U VK-1 34
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JIEUCTBUS HaJ HUMH. MOAyJb U apryMEHT KOMIUIEKCHOTO V4

4qUCIIA. H4

[Tonpaznen 5.2. ®opmbl 3anmMCH KOMIUIEKCHBIX YHCEN. 34

HeiictBus HaJ KOMIUIEKCHBIMU YHCIIaMU B

Tpuronomerpuueckoi popme. @opmyna Myaspa. Kopenn YK-1 va

N-oi CTenmeHW M3 KOMIUIEKCHOTO uucia. [lokazarenbHas H4

dbopma KomruiekcHoro uncia. Gopmyna Diinepa.

[logpaznen 6.1. Ilonsatue nuMHEHHOrO  oOmeparopa. 34

[Ipumepbl  TUHEWHBIX  omeparopoB. [leWcTBus  Hajg VK-1 V4

JUHEWHBIMU  omeparopamu. OOWmMI BHI JIMHEHHOTO

orepaTopa, MaTpHIla JUHEHHOro ornepaTopa. H4
34

[Toapaznen 7.1. Monens MexXayHApOAHONU TOPTOBIIH. VK-1 V4
H4
34

[Mogpazmen 7.2. Craruueckas MoOJelb JIMHEWHOU VK-1 Va4

MHOT00TpacieBOi SKOHOMUKH JIeOHThEBA. a

5.2. lllkanpl ¥ KPUTEPUH OLIEHUBAHUS JOCTHKEHUSI KOMIeTEeHIHii
5.2.1. llIkannbl oeHNBAHMS TOCTUKEHUST KOMIETEeH U
Buarr onenok OueHkn
AkazemMuyeckas OlEeHKa Mo
o HE 3a4TEHO 3auTeHo
2-x OaJTbHOM TKase (3a4der)

5.2.2. Kputepuu oueHUBAHMS JOCTHKEHUS KOMIETEHIUMH

Kputepun oneHkn Ha 3a4ere

OrueHka ’K3amMeHaTopa, Kpurepun
YpoBeHb
«3auTeHO» OOyuaronuiics ToKas3ajl 3HaAaHME OCHOBHBIX MOJOXEHUH ydeOHOMH

IIOPOTOBBIM YPOBEHB

JTUCHUIIIMHBI, YMEHHUE TMOJYyYUTh C TOMOINIBIO TpernogaBaTes
MPaBUIILHOE PEUICHUE KOHKPETHOM MPaKTUUECKOW 3aaul U3 Yucia
MPEeTyCMOTPEHHbIX ~ pabouell  MporpamMmol, 3HAKOMCTBO  C
PEKOMEHIOBAHHOM CIIPaBOYHOMN

«He 3auteno»

[Ipu oTBeTe oOydarolierocs BhISIBUINCH CYHIECTBEHHbIE MPOOEIHI B
3HAHUSAX OCHOBHBIX MOJOXEHUN yueOHOH AMCHUIIMHBI, HEYMEHHE
C TIOMONIbIO TMpernojaBaTess IMOJYYUTh TPABUIBHOE pEIIeHUE
KOHKPETHOW TPAaKTUYECKOW 3aJaud W3 4UCIa NPESyCMOTPEHHBIX
paboyeil mporpaMMoi yueOHON AUCIUTIIIMHBI

Kpurepum ouieHKH TeCTOB

Onenka, ypoBeHb
TOCTHIKEHUS
KOMIIETeHIIUI

Onuncanne KpUTepreEB

OTIM4YHO, BEICOKUM

CopepxaHue MpaBUIIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopo1o, NpOABUHYTHIN

CopepxaHue MpaBUIIbHBIX OTBETOB B TECTE HE MeHee 75%

YV 10BIIETBOPUTEIHHO,
IIOPOTOBBIN

ConeprxaHue MpaBUIBHBIX OTBETOB B TecTe HEe MeHee 50%

HeynosnersopurensHo,
KOMIIETCHIIMS HE OCBOCHA

Copepxanue paBUJIbHBIX OTBETOB B TecTe MeHee 50%
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Kpurtepnu o1ieHKH YCTHOT0 onpoca

OneHka, ypoBeHb
TOCTHOKEHUS
KOMIIETEHIIUHN

Onucanuie KpUTEpHUEB

3auTeHo, BEICOKHI

OOyyaromuiics JIeMOHCTPUPYET YyBEpEHHOE 3HAaHUE MaTepuaa,
YETKO BBIPAXACT CBOIO TOYY 3pEHUS II0 paccMaTpUBaEMOMY
BONIPOCY, IPUBOJISI COOTBETCTBYIONINE MPUMEPHI

3auTeHo, IPOABUHYTHIN

OOyuaromuiics 1eMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepuasa, HO
JIOTYCKAeT OTJEIbHBIC MOTPEIIHOCTH B OTBETE

3auTeHO, OPOTOBBIH

OOyyarommiicss JEMOHCTPHPYET CYIIECTBEHHBICE TPOOEIBI B

3HAaHUAX MaT€puraia, J0IIyCKacT OIIMOKHU B OTBETAX

He 3auteno,
KOMIICTCHITUS HE
OCBOCHA

OO0yuaromuiicsi 1eMOHCTPUPYET HE3HAHHE MaTepuala, JIOMyCKaeT
rpyOble OIMOKHU B OTBETaX

KpnTepml OIICHKH PCIICHUA 3a1a1

Onenka, ypoBeHb
JOCTUKECHUS
KOMIIETEHIINH

Onucanue KpUTEpUEB

3auTeHo, BEICOKHUI

O6y11a}0m1/117105[ YBEPCHHO 3HACT MCTOAUKY U AJITOPUTM PCHICHUS
3aa4u, HC OOIIYyCKacCT omuOOK ITpU €€ BBITIOJIHCHUU.

3auTeHO, TPOABUHYTHIH

OOyyaromuiics B LIEJIOM 3HAET METOAMKY U aITOPUTM PELICHUS
3a7a4yM, He JOIYCKaeT rpyObIX OMMOOK MPH €€ BHIOJTHEHUH.

3auTeHo, OPOTOBBIN

OOyyvaromuiics B 1IEJIOM 3HAeT METOAMKY M alTOPUTM PpEILICHUS
3aJauu, JOMYCKaeT OUIMOOK MpPU €€ BBIMOJIHEHUH, HO CIOCOOCH
WCTPAaBUTh WX MPH MTOMOIIU TPENOIaBaATEINsL.

He 3auteno,
KOMIICTCHIIMS HE OCBOCHA

OOyyaromuiics HE 3Ha€T METOAMKY U aJTOPUTM PELIEHUS 3a/1ayH,
JI0MyCcKaeT rpyOble OMIMOKU MPHU €€ BBINOJHEHHWH, HE CIIOCOOEH
WCTPAaBUTh WX MPH MTOMOIIN TPENOIaBaTEINsL.

5.3. MaTepuaJibl AJ151 OHEHKH J0CTUKEHUSI KOMIIeTeHIM I

He npenycMoTpeHsl

He npenycmoTpens!

He npenycmorpensr

5.3.1.1. Bonpocsl K 3K3aMeHy

5.3.1.2. 3aga4u K 3K3aMeHy

5.3.1.3. Bonpochl K 3a4eTy ¢ OLEHKOM

5.3.1.4. Bonipocsl K 3a4eTy

Kowmme-

No Conepxanue . UK
1 Martpunbsl. Onepanun Hajg MatpuiamMu. OCHOBHBIE CBOMCTBA YK-1 V4

oriepanuii HaJl MaTPUIIAMHU.

Onpenenurend KBaApaTHBIX MATPHIL.  ONPEIEICHHE | YK-1
2. OCHOBHBIC  CBOMCTBa.  MUHOpPHI U  anredpanyecKue V4

JIOTIOJTHEHUS.

OO6mast popmyna Ui BBIYUCICHUS OIMpeneIuTeNei, TeopemMa VK-1 34
3. Jlanmaca. OOpaTHas MaTpuIa. V4
4, Boeruncinenne oOpatHoi wmatpwuiel. CBoiicTBa 00paTHOMN YK-1 V4




Crpanuna 17 u3 35

MaTpUIIbL.

5 Panr marpuusl. bazucHbli MUHOp Marpuubl. Beruncienue YK-1 34
paHra MaTpULbI.

6. Pemenue cucrem ypaBHeHuit metogom Kpamepa. YK-1 y4

1. Peuienue cucrem ypaBHeHU meToaoMm ["aycca. YK-1 y4

8 Pemenne cucreMsl IMHEMHBIX YPAaBHEHUN B MAaTPUYHOU YK-1 V4

' dbopwme.

9. Pemenue cucrem ypaBHeHuit merogom ["aycca. YK-1 Y4

10. | Teopema Kponekepa-Kanemm. YK-1 34

11. | IlonsTue BekTopa. JInHelHbIE onepalnyy HajJ BEKTOpaMH, MX YK-1 34
cBoiicTBa. TeopeMa 0 KOJJIMHEAPHbIX BEKTOpaXx.

12. | Ilpoekuust BekTopa Ha ocb. OCHOBHBIC CBOMCTBA MPOEKIUH. YK-1 34
VYron mexay BeKTopamH. YTroil BekTopa ¢ ocbio. [lonstue
0a3uca BEKTOPHOTO POCTPAHCTBA.

13. | JeiicTBus HaJl BEKTOpaMH, 3aJJaHHBIMU CBOUMHU YK-1 34
KoopauHaTamMu. Moaynb Bektopa. Hampasistoniye KOCHHYChI
BekTopa. KoopauHaTel pon3BOJILHOIO BEKTOPA B I€KAPTOBOM V4
CUCTEME KOOpPJUHAT.

14. | CxanspHoe npou3BeJCHHUE IBYX BEKTOPOB. YK-1 34

15. | YpaBHeHue npsMod Ha IUIOCKOCTH. YpaBHEHUE MPSIMOH, YK-1 34
Opoxojsuled uepe3 3aJaHHYK0 TOUYKY MEepIEeHIUKYISIPHO
3aJaHHOMY BekTopy. McciemoBanue oOIIEro ypaBHEHUS v4
TIPSIMOH.

16. | YpaBHeHHE TpsSMOI, MPOXOIIIEH dYepe3 3aJaHHYI0 TOYKY YK-1 34
napaielibHO JaHHOMY BEKTOPY.

YpaBHEHHE NPSIMON, MPOXOJALIEN YEpe3 JBE JAHHBIE TOYKHU. v4
[Tapamerpuyeckue ypaBHEHUs MPSMOH.

17. | Yron Mexnay mpsSMbIMUA. YCIOBHUS MapajyieIbHOCTH U YK-1 34
HEePHEHIUKYIAPHOCTH MPSIMBIX. V4

18. | YpaBHeHME IUIOCKOCTH, MPOXOASIIECH yepe3 3aJaHHYI0 TOUKY YK-1 34
NEepNeHIUKYIAPHO 3aJaHHOMY BekTtopy. MccrnenoBanue Va
00I11er0 ypaBHEHHUs INIOCKOCTH.

19. | KanoHnyeckoe ypaBHEHHE TPSMOH B  TPOCTPAHCTBE. YK-1 34
YpaBHeHHE MNpsAMON, NPOXOIALIEH Yepe3 JABE paszIudHbIE va
TOYKHM ITpocTpaHcTBa. [lapamerpudeckue ypaBHEHUS IPSIMOIL.

20. | Yronm Mexay IUIOCKOCTSAMH. YTON MEXIy TNpsSMBIMU B YK-1 34
IIPOCTPAHCTBE. YTOJ MEXAY MPSMOHN U TUNIOCKOCTBIO.

21. | Dmunc. BeIBoJ KaHOHUYECKOTO YpaBHEHHsI SJUTUIICA. YK-1 Y4

22. | UccnenoBanure ¢GOpMBI AIUIUICA IO €ro KaHOHHYECKOMY YK-1 Y4
YPaBHEHHIO.

23. | I'mmep6omna. BEIBO KaHOHUYECKOTO YpaBHEHHSI THITEPOOITBI. YK-1 V4

24, MHuorounensl. Pa3noxkeHne MHOrowieHa Ha MHOMHUTEIH. YK-1 V4
Teopema besy.

25. | KomrmuiekcHble 4Ymclia W JEHCTBUS HAjJ HUMHU. MoOayins W VK-1 34
apryMeHT KOMIUJIEKCHOTO YHUCIIA.

26. @opMBl  3allUCH  KOMIUIEKCHBIX uMcen. JledcTBus Haj YK-1 34
KOMILICKCHBIMHU YHCJIAMH B TPUTOHOMETPHUYECKON (hopMme.

27. | ®opmyna Myaspa. Kopenb N-oii cTeneHu u3 KOMIUJIEKCHOTO VK-1 34
quCIIa.

28. | llokazarenpHass ¢opMa KomIuIeKcHOTO uyucia. Ddopmyna VK-1 34

Olinepa.
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29. | l[lonarue nuHEHHOTrO mpocTpaHCcTBA. [IpuMepsl JTUHEHHBIX VK-1 34
IPOCTPAHCTB.

30. | JIuneitHast 3aBUCUMOCTh M HE3aBUCHUMOCTb BEKTOPOB. YK-1 34

31. | Panr cucremsl BekTOpOB. ba3uc m pazmepHOCTh BEKTOPHOTO YK-1 34
npocrtpancTBa. KoopnuHats! BekTopa B Oasmuce.

32. | lonstue nuHeWHOro omnepatopa. Ilpumepsl JIUHEHHBIX YK-1 V4
ornepaTopoB. JIeHCTBUS HAJl TMHEHHBIMH ONIEPATOPAMH.

33. | O0muii BHA JMHEWHOTO OIEepaTopa, MaTpulla JIMHEHHOTo YK-1 v4
orepaTopa.

34. | CobcTBeHHBIE YHMClIa M COOCTBEHHBIE BEKTOPHI MAaTPHIIBL. YK-1 34
XapakTepHUCTHUECKHI MHOTOYWIEH MAaTPHIIBL.

35. Mopenb MeXTyHapOAHOW TOPTOBIIH. YK-1 V4

36. | Cratmueckass ~ Mozenb  JIMHEHHOHM  MHOTOOTpPACIEBOM YK-1 v4
HSKOHOMUKH JIeoHThEBA.

5.3.1.5. IlepeueHb TeM KYPCOBBIX IPOEKTOB (padoT)
He npemycMoTpeHbl

5.3.1.6. Bonpocs! K 3a1mMTe KypcoBOIro npoexra (padorsl)
He npenycmorpensr

5.3.2. OueHo4HbIe MaTePHAJIbI TEKYLIEr0 KOHTPOJIS
5.3.2.1. Bonpochl TeCTOB

Ne Copnepxanue Kowre- NaK
TEHIHS

1. 1 0 3 VK-1 V4

Onpenenutens (0 1 0] pases...
0 31

- ]_,
- 0,
- 4,
- 3,

2. | [lonMHOXecTBO JaHHOTO JIMHEHHOro MpocTpaHcTBa, 3aMkHyToe | YK-1 34
OTHOCHUTEJIGHO JIMHEWHBIX OIEpaluii, BBEIEHHBIX B JAHHOM
JUHEHHOM IPOCTPAHCTBE, SABISETCA:
- HEJIMHEHHBIM TTOATIPOCTPAHCTBOM;
- CUCTE€MOH;
- JMHEHHBIM TIOJIIIPOCTPAHCTBOM.

3. | Bce xopHUM XapaKkTepUCTHUECKOTO YPAaBHEHHS CaMOCOIIPSKEHHOTO YK-1 34
oreparopa
- ICWCTBUTENIbHBIE;
- MHUMBIE;
- IOJIOKUTEIbHBIE;
- OTpHIIATEIbHEIE.

4. | Matpuna nuHeHoro oneparopa A, AeHCTBYIOIIEr0 B HEKOTOPOM YK-1 34
JMHEWHOM IIPOCTPAHCTBE, SIBJIETCS B JAHHOM 0a3uce JuaroHaabHON
TOT/Ia ¥ TOJIBKO TOTJIA, KOTJIa BCE BEKTOPBI ATOTr0 0asuca sIBISIOTCS ...
- COOCTBEHHBIMU I A ;
- MAaTPULIEU-CTPOKO;
- MaTpPUIIEH CTOJIOIIOM;
- BBIPOKJICHHON MaTpULIECH.
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Pacrionokenune mpsAMBIX B MOPSAAKE YBEINYCHUS YIila HX HAKJIOHA K
ocu adciuce

1: X-5Y+20=0

2: X-3Y+18=0

3:2Y-8+X=0

4:5Y +X-16=0

YK-1

34

C yBennueHneM pacCTOSHUH 10 Hayaja KOOPAMHAT MpsiMble
pacroaratTcs:

1:6X+ Y- 6=0

2:6X+2Y-12=0

3:6X+3Y-18 =0

4.6X+4Y -24=0

YK-1

34

[Tapsl npsiMBIX:
Y-6X-10=0, Y- 11X+2=0 mnepecekarorcs
Y-5X-8=0, Y-5X+8=0 rapajuieIbHbI
Y-4X-7=0, 4Y + X+20=0 mneprneHIuKyIspHbI
Y-3X-4=0, 3Y-9X-12=0 coBmamarT

YK-1

34

-1 0 1

3 1 —4)HB:

Haitnure npousBenaenue Matpuil A = (

1 0
(_1 )
2 -1
D55 )

(2 7)

2 0 3
3) (—4 4 —4) !
4) Jlannast onepaiys He BHIMOJIHIMA.

YK-1

34

MakcumanbHOE YMCII0 TUHEWHO HE3aBUCUMBIX BEKTOP-CTOJIOIOB
(cTpOK) Ha3bIBaETCH:

1. Panrom matpuiibl;

2. [TopsiakoM MaTpHIIBL;

3. OnpexnenureneM MaTPHUIIBL;

4. JlnaroHanibio MaTPHIIbL.

YK-1

34

10.

Yron mexay npsiMeiMA X -2y +3=0 u 3x +y-5=0 paBeH ...
rpagycam.

- 45;

- 30;

- 90;

- 0.

YK-1

V4

11.

KoopauHats! BepiyHa napabonsl Y2 — 4y — 4X —8 = 0 UMeloT BH
- (-3,2);

- (3!2)1

- (23);

- (-2,-3).

YK-1

V4

12.

Kpusas X2 — y? —4X +6y = 9 UMeeT LEHTp B TOUKE C KOOPIUHATAMH
- (2! 3)1
- (4,9);
- (4,6);
- (4, -6).

YK-1

V4

13.

Bersu mapabonsl Y2 — 4y + 2X + 8 = (0 HanpaBJIeHHI ...

YK-1

Y4
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— BJICBO;
— BIIPABO;
— BHH3;
— BBEpX.

14.

Vpasuenne 4x2—5y? +20x +30y + 10 = 0 omnpepenser:
- TurepooIy;

- mapabomy;

- OKPY>KHOCTb;

- DJIJIHIIC.

YK-1

V4

15.

Cpen BeKTOpOB J = (Zi_—4 JT—IZ), b = (|_— ]—IZ) u
C=(-4i+8j+ ZIZ) KOJUTMHEAPHBI. ..

YK-1

34

16.

Bepno sm  yTBepIeHHWE: OJHOPOAHAS CHCTEMa JIMHEHHBIX
YpaBHEHUH SIBIISIETCS HECOBMECTHOM?

1. da;

2. Her;

3. He Bcerna.

YK-1

34

17.

C yBesnMueHUEM CKaJIIPHBIX POU3BEICHUI Tapbl BEKTOPOB
pacroJiararoTcs B MOpsIKE:

1. a=(@3,-1,4)

b =(-1,3,2)
2.a=(5,1,2)
=(-1,5, 2)
=(-3,1, 4)
=(2.2,2)
=(-3,1, 4)

b =2 2 2)
5. a=(1, 2, 3)

b =3,2,1)

Tl T

YK-1

V4

18.

Bektop C =4a X b umeer KOOPAHUHATEL. .. IIPH YCIIOBUH, YTO
) a = 0,-1, b =1, 1,2

C=(1,-3,2);

C=@1,23);

C=3-2 1)

C-2,1,-3).

YK-1

V4

19.

x2 yz
JlaHo ypaBHEHME duIHIICa 2—5 + ? =1, Bonbmias IOJIYOCh 3TOTO
AJUIMIICA PABHA. ..
- 5,
- 25;
- 3,
-9,

YK-1

V4
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20. | Acumnroramu runep6onsl X Y® _ | SABAAIOTCS NpSMBIE. .. YK-1 v4
16 9
3
=t—X;
y 4
y==+ ’ X3
3%
16
=+ X
y 9
21. DKCLEHTPUCHUTET THIEPOOIIBI Xyt paBeH... YK-1 ya
4 3
1 -
2 ]
2.
\/7 b
N
5
22. | laHHBIE O MPOU3BOJCTBE CEIBCKOXO3SIMCTBEHHBIX MPOIYKTOB Tpex | YK-1 34
BUJIOB, 3€pHO, MOJIOKO M MSCO B JBYX (EPMEpPCKUX XO3SHUCTBAX
NPE/ICTABIICHBI B YCIIOBHBIX CIUHUIAX B BUC CICIYIOUIMX MaTPHII
209 316 271 212 236 401
A = ; Ay =
(412 360 425) (235 358 a0g ) MeTPHE
CPEIHEr0I0BOTO MPUPOCTA MPOAYKTOB BBITIISINT. . .
1 (421 552 672 )
" \p47 718 833/
2 (210,5 276 135,5)_
323,5 359 212,5/°
3 (—3 80 130).
' 177 2 17/
( 3 —80 —130 )
-177 -2 —17/°
23. | YpaBHEHHE OKPYKHOCTH C IEHTpoM B Touke (1;2) u pamuycom R=2 YK-1 34
UMeeT BUJI. ..
(x+1)* +(y+2)* =2;
(x-1)° +(y-2)° =4:
(x+1) +(y+2)* =4.
24. | 'eomeTprueckoe MECTO TOYEK TUIOCKOCTH, JUIS Kaxaoi u3 KoTophix | YK-1 V4
MOJIYJIb Pa3HOCTH PACCTOSHHIA 0 IBYX JaHHBIX TOUYeK ((hOKYCOB) TOM
e TIOCKOCTH €CTh TIOCTOSIHHAS BEJTMYMHA, HA3bIBAIOT. ..
1. Dmumncowm;
2. ITapabomoii;
3. T'unepbomnoii.
4. ITpsmoi.
25. | KanoHnueckoe ypaBHEHHUE JUIAIICA UMEET BUI: YK-1 V4
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> +b—2=1.

26.

YpaBHeHUE TUPEKTPUCHI TAPaAOOITBI y2 =8X wumeer Bux:
y=-4;

y=8;

y=4.

YK-1

v4

27.

MakcumanbHOE YMCII0 JTUHEWHO HE3aBUCUMBIX BEKTOP-CTOJIOIIOB
(cTpoK) Ha3BIBACTCS:

-Panrom marpuiipi;

-IlopsinkoM MaTpuisl;

-OnpenenuresneM MaTpHULIbI;

-JlnaroHaibr0 MaTpPUIbI.

YK-1

34

28.

Ecin B MaTpuIle 9MCIIO CTPOK PABHO YUCITY €€ CTOJIOIOB, TO TaKas
MaTpuila Ha3bIBaCTCs:

- eJUHUYHOMU,

- KBaJIpaTHOW;

- TUaroHaJILHOM.

YK-1

34

29.

Eciu B MaTpule BCC 3JICMCHTHI IJ1aBHOM JUaroHalIn PpaBHBI €AUHUIIC,
a BCC OCTAJIBHBIC 3JIEMCHTBI — HYJICBBIC, TO TaKas MaTpuia
Ha3bIBACTCA. ...

YK-1

34

30.

Ecim A u B — [1Ba JuHeHWHBIX omneparopa, AEHCTBYIOUIMX B
eBKJIMI0BOM mpocTpaHcTBe E, To omepatop (AB) *, compsbkeHHBbIH
IIPOU3BEICHUIO ITUX OIIEpaToOpOB, paBeH:
- B*A*,

- A*B*;

- BA;

- AB.

YK-1

34

31.

Ecnu cymectByroT npoussencuust AB u BA, npuuem AB = BA, To
Matpuilbl A 1 B Ha3bIBaIOT:

- [IepecTranoBOYHBIMY;

- PaBHBIMU;

- OOpaTHBIMH.

YK-1

34

32.

Ecnu  xapakTtepucTH4ecKO€ ypaBHEHHE KBAJPAaTHOW  MATPHIIBI
MopsJiKa N UMEET N MOMApPHO PA3JIMYHBIX JEUCTBUTENBHBIX KOPHEM,
TO 2Ta MaTpHIa MOA00OHA HEKOTOPOH MaTPHIIE:

-eIMHUYIHOM;

- KBaJpaTHOW;

- IMarOHaJILHOM.

YK-1

34

33.

Ecnu  XxapakTepuCTHYECKOE€ YpaBHEHHME JIMHEMHOIO OIeparopa,
JEHCTBYIOLIEr0 B N-MEPHOM JIMHEWHOM IIPOCTPAHCTBE, UMEET n
IIONIAPHO PA3JMYHBIX JCHCTBUTENBHBIX KOPHEM, TO CYIIECTBYET
0a3uc, B KOTOPOM MaTpuIia 3TOTO OIepaTopa sBISETCS ...

- JUHUYHOU,

- KBaJIpaTHOW;

- TUaroHaJILHOM.

YK-1

34
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34.

COBOKYITHOCT, M * N JCHCTBUTEIBHBIX YHCEN, PACIIOJIOKCHHBIX B
BUJIE MPSMOYTOJIBHOW TaOJIUIIBI, T/IE M — YUCIO CTPOK, N — YHCIIO
CTOJIOLIOB TAaOJINIILI, HA3BIBAETCH. ..

YK-1

34

35.

KBagpatnunas ¢opMa KaHOHMUYECKOTO BHAAa HE HMMEET B CBOCH
3aIlUCH!

- OTpHULaTENbHBIX 3HAYECHUH;

- [lonapHBIX TPOU3BENECHUI IEPEMEHHBIX;

- BexTopos.

YK-1

34

36.

B nunelinoM mipoctpaHcTBe V2 M100BIC /1Ba KOJUTMHEAPHBIX BEKTOpA:
- JImHEeHHO 3aBUCHMBI,

- JInHeliHO HE3aBUCUMEI,

- KoMIutanapHsr;

- IlepecekatoTcs.

YK-1

34

37.

Onpenenurens NPOU3BEICHUS IBYX KBaJApPaTHBIX MaTPUL OJJHOTO
MOpsIIKA PABEH:

- [IpousBenenuto onpenenuTeneit 3TuX MaTpuil,

- CyMMe ompeaenuTenei;

- YIBOEHHOMY IIPOU3BEACHUIO ONIPENIEIUTENECH 3TUX MATPHII.

YK-1

34

38.

Matpuia TOXIECTBEHHOTO Olleparopa HE3aBUCUMO OT BbIOOpa
0a3uca B TMHEWHOM IIPOCTPAHCTBE SIBJISCTCS:

- Enuanunoi;

- O6parHoit,

- TpaHCHOHUPOBAHHOM.

YK-1

34

39.

B eBkIMIOBOM IIPOCTpAaHCTBE MAaTpuLa Iepexona OT OJHOrO
OPTOHOPMHUPOBAHHOTO 0a3uca K Jpyromy siBJIsSETCS:

- Enuananoi;

- O6parHoii;

- OpTOroHa bHOM;

- TpaHCIIOHUPOBAHHOM.

YK-1

34

40.

IIpy TpaHCOHUPOBAHWUU MATPHUIIBI €€ ONPEICTUTEIb
- He mensercs;

- MeHsieT 3HaK Ha MPOTUBOMOJIOKHBIN;

- YMeHbIIaeTcs,

- YBenmnuuBaeTcs.

YK-1

34

41.

HopMupoBanHO€ TPOCTPAHCTBO — 3TO JUHEMHOE MPOCTPAHCTBO, B
KOTOPOM 3a/1aHa HOpMA ...

- Bekropa;

- Marpuiisr;

- MHoO>ecTBa.

YK-1

34

42.

Eciu B Kakoi-HUOYAbh CTPOKE MATPHUIBI TPUOABUTH JPYTYIO €€
CTPOKY, YMHOXXE€HHYIO Ha YHMCJIO, TO OMPEACIHUTENIb 3TONH MaTpPHIIbI
- He mensercs;

- MeHnsieT 3HaK Ha MPOTUBOMOJIOKHBIN;

- YMeHbIIaeTCs;

- YBenuuuBaeTcs.

YK-1

34

43.

Marpuiieit nauHEHHOro omeparopa, OOpaTHOrO omeparopy A,
JEHCTBYIOIIEMY B JMHEHMHOM mpocTpaHcTBe L M umMermemy B
HEKOTOpoM 0aszmce matpuily A, OyneT B TOM ke 0a3uce Marpuiia
- A'l;

- E,

- A"

YK-1

34

44,

Pasmep matpunbl C = A1z - B3 paBeH:

YK-1

34
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- Cu3;
- Caz;
- Ca1.

45.

Marpuiia, TpaHCHOHMPOBAHHASA K OPTOrOHAJILHON MaTpHIlE, SBISETCA
MaTpuiieH

- EnuHugHoMM;

- O6patHoii;

- OpTOTrOHAIBHOM;

- TpancnoHUpOBaHHOM.

YK-1

34

46.

Uucno coOCTBEHHBIX 3HAUEHUN CUMMETPUUYECKON MATPUIILI MOPSIIKA
N C Y4ETOM MX KPAaTHOCTH K paBHO 4HCITY

-n;

- k’

- n*k.

YK-1

34

47.

[TycTh B MpOU3BOJIILHOM JTMHEHHOM MPOCTPAHCTBE JaHbI JIBa BEKTOPa
C1 ¥ C2 U MYCTh BEKTOPHI a = 2¢1 + 3¢z, € = c1+ S5c2, y = 3¢1 — 2co.
Toraa cuctema BEKTOPOB a, €, Y:

- JIunenHo 3aBucHUMa;

- JIuneitHo He3aBUCHMA.

YK-1

34

48.

[lycTb B 1poU3BOJILHOM JIMHEHHOM ITPOCTPAHCTBE JaHbl JBa BEKTOpa
C1 M C2 U ITYCTh BEKTOPHI a = 5¢1 + 3¢z, € = -c1 + 2¢2, y = 7c1 — 3c2.
Torma cucrema BEKTOPOB a, €, V:

- JIuneiiHo 3aBUCUMa;

- JInHeliHO He3aBUCUMa.

YK-1

34

49,

CkanspHoe Mpou3BeIeHre BEKTOPOB a (4, 2, -5), b (2, 6, 4) paBHO...
1. 0
2. 2;
3. 3
4, 1.

YK-1

34

50.

IIpu yMHOKEHUU BCEX 3JIEMEHTOB HEKOTOPOU CTPOKM MATPHUIIBI HA
YHUCJIO OINPEEIIUTENb UCXOIHON MATPHULIBI

- VYMHOXaeTcsd Ha 3TO YHCIIO,

- He mensercs;

- MeHsieT 3HaKk Ha MPOTUBOINOJIOKHBIN.

YK-1

34

51.

I[Ba BCKTOpa B €BKIIMJOBOM IIPOCTPAHCTBE OPTOrOHAJIBHBI, €CJIN UX
CKaJIApHOC MMPOU3BCACHUC PABHO:

- O’

- 1.

YK-1

34

52.

Hanbt Toukn A(S; -2), B(-3;-10) Opannata cepenunsl otpeska AB
paBHa:

YK-1

V4

53.

'y

YK-1

V4

54,

[Ipamas 3x+ Sy -5=0 nepecekaet ocb OY B TOUKE C KOOpJUHATAMM. ..
- (1,0);

YK-1

34




Crpanuna 25 u3 35

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

55.

Ecnu xoMuecTBO CTPOK MaTpuUllbl HE PABHO KOJIMYECTBY CTOJIOIIOB,
TO Takasi MaTpuila Ha3bIBACTCHI..

- KBagparnas;

- [IpsmoyronbHas;

- TpeyronbHas;

- JlnaronanpHas,

YK-1

34

56.

Marpureii Ha3bIBaeTCA:
- TaOJIM1IA HJIEMEHTOB,

- BEKTOp;

- bynKUHSA;

- YUCJIO.

YK-1

34

S7.

Pemennem ypaBHenus XA = B, rae A, B — kBajpaTHble MaTpULbl
OJIHOT'O U TOTO K€ MOpsIiKa, IpruYeM A — HEBBIPOKICHHAsS MaTPULIA,
SIBJISIETCS] MaTpula X:

- X=BA™;

- X=A"B;

- X=B/A;

- X=A-B.

YK-1

34

58.

Kax u3MeHHUTCs OnpeIeI T b MATPHIIBI Y€TBEPTOTO TMOPSIIKA, SCITH
KaKJIbIM €€ 2JIeMEHT YMHOXHUTh Ha 27

- yBenuuuTCs B 4 pasa;

- HE U3MEHUTCS,;

- yBenuuuTCs B 16 pas;

- YBEJIMYUTCS B 8 pas.

YK-1

34

59.

Kak u3MeHUTCS onpenesuTenb Ciu U3 €ro NepBoil CTPOKU BHIYECTh
TPETHI0 YMHOXKEHHYIO Ha TPH?

- U3MEHUT CBOH 3HAK;

- HE U3MEHUTCS;

- yBeIU4MTCS B 3 pasa;

- CTAHET PaBHBIM HYIIIO.

YK-1

34

60.

Han tpeyroiapauk ABC ¢ Bepmmnamu A (— 3; 0), B (-5; -3) u C (3; 0).
CocraBbTe ypaBHEHUE CTOPOHBI AB.

-2x — 3y +8=0;

-3x+2y—-9=0;

-2x—3y—9=0;

-3x—2y+9=0;

-3x—2y—9=0.

YK-1

V4

61.

VYrnoBoii koapunment npsmoit Sy — 2x + 7 =0 paBeH...
-0,4;

-2,5;

- (-2);

- 7.

YK-1

V4

62.

ITpu xakom 3HadeHnu k npsmble y = 5x — 2 n y = kx + 5 napannensHbI?

YK-1

V4

63.

[Tpu kakom 3HaueHNM k mpsimpie y =2x + 4 my =kx — 3
MEePIEHANKYISIPHBI?

YK-1

V4
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- 2,

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

64.

Kaxkue miockocTr napauieabHbl
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;

-1m3;

-2u4;

-3u4;

-3us.

YK-1

V4

65.

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

2. 12+2i;

3. 12-2i;

4. 12,

YK-1

34

66.

BepHno 1u  yTBepXKIeHHE: OIHOPOJHAs CHUCTeMa JIMHEHHBIX
YpaBHEHUH SIBIISIETCS HECOBMECTHOM?

- Ja;

- HET;

- HE BCeTJa.

YK-1

34

67.

['eomeTpryeckoe MECTO TOYEK IIIOCKOCTH, ISl KaXAO0H U3 KOTOPBIX
CyMMa pacCTOSIHUM 110 JBYX JaHHBIX TOYEK ((OKYCOB) TOU ke
IUIOCKOCTH €CTh ITOCTOSIHHAS BEJINYMHA, HA3bIBAIOT. ..

- AJUTUIICOM,;

- napaboIoi;

- TUepOoJIoii.

YK-1

34

68.

['eomeTpryeckoe MECTO TOYEK IJIOCKOCTH, ISl KaXAO0H U3 KOTOPBIX
MOJ1yJIb Pa3HOCTH PAcCTOSIHUM 10 ABYX JaHHBIX ToueK ((hOKycOB) TOU
K€ TUIOCKOCTH €CTh MIOCTOSIHHASL BEJIMYHMHA, HA3bIBAIOT. . .

- IIJIUIICOM,;

- mapaboIioi;

- TUnepOoJIoii.

YK-1

34

69.

Kakoe ypaBHEeHHE ONUCBHIBAET TE€OMETPUYECKOE MECTO TOYEK,
paBHOYAaNEHHBIX 0T Touku F(-2, 0), x=27

- JIIJINIIC;

- mapabona;

- rutiepOora.

YK-1

V4

70.

CkansipHOE Mpou3BeIcHNUE BEKTOPOB a (4, 2, -5), b (2, 6, 4) paBHo...

YK-1

V4

71.

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

- (-4/3);

- 4/15;

-4,

YK-1

V4
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72. | O6beM nmapajienenunesaa, MOCTPOCHHOTo Ha BekTopax a(3;1;2), VK-1 Y4
b(2;7;4), ¢(1;2;1) paBeH...
- 12;
- 7’
- 4’
- 5.
73. | [IBa BekTOpa Bceraa. .. YK-1 34
- KOMIUJIaHAPHBI;
- KOJJIMHEAPHBI;
- HET BEPHOI'0 OTBETA.
74. | IlepumeTp TpeyrobpHHKa ¢ BepirHamu B Toukax A (1, 3), B (-2, 3), YK-1 Y4
C (-2, -1) paBesn...
-12;
- 7’
- 4’
- 5.
75. | OnpenenuTh BUI 3aBUCUMOCTH JIJISI CHCTEMBI IBYX BEKTOpPOB: A1 (-4, YK-1 34
2, 8); A2 (14, -7, -28).
- IMHENHO 3aBUCUMA;
- JIMHEWHO HE3aBUCHUMA.
5.3.2.2. Bonipocsl AJ1s1 YCTHOTO ONpoca
No Coneprxkanue Komnerenmusa | MK
1 | Ilonstue marpunsl. HekoTopsle cienianbHble BUbI MAaTPHIL. YK-1 34
2 | [eiicTBus HaJl MaTPHUIIAMHU M UX CBOICTBA. YK-1 34
3 | Panr marpurpl. PaBeHCTBO CTpOUYEYHOTO M CTOJOIEBOTO paHra YK-1 34
MaTpHil.
4 | CryneHuaTsie MaTpullbl. HaxoxaeHne paHra MaTpuIlbI. YK-1 34
5 | DnmeMeHTapHble  mpeoOpa3oBaHus ~— Marpuil. Teopema o0 YK-1 34
NPUBEJICHUN MATPHIIBI K CTYIIEHYaTOMY BHILY.
6 | Boruucnenue onpenenuteneit 2 —ro u 3- ro nopsiIka. YK-1 34
7 | Pa3noxxeHue onpenenutens mo nNepBoi cTpoke. YK-1 34
8 | CaoiicTBa onpeaeauTeneH. YK-1 34
9 | Kputepuii HEBBIPOXKACHHOCTH KBAJAPATHON MaTPHULIBI. YK-1 34
10 | Munopsl u anreOpanueckue JONONHEHHs. Pa3snoxkeHue VK-1 34
OTIPEAETUTENS [10 CTPOKE MU CTOJOLLY.
11 | Onpenenutenb CyMMbI M IPOU3BECHHS KBAAPATHBIX MaTPUII. YK-1 34
12 | CriocoObl BEIYMCIIEHUS ONpeaenuTeNeil n-ro nopsaka. YK-1 34
13 | Cuctembl nuHelHbIX YypaBHeHuil. PaBHocuibHble CIIY YK-1 34
anemeHTapHsbIe peodpazoBanus CJIY.
14 | Kpurepuit coBmectHoctu CJIY. Teopema Kponekepa — YK-1 34
Kanennu.
15 | Pemenne cucteMbl JUHEHHBIX ypaBHEHUH MeronoMm [aycca. YK-1 34
HUccnenosanue CIIY.
16 | Ognoponnas CJIY. @yHnaMeHTaldbHas CHCTEMa peIIeHUN VK-1 34
OAHOPOJHOM CUCTEMBI.
17 | ObparHass maTpuma U CIOCOOBl ee HaxoxaeHus. Pernenue VYK-1 34
MaTpUYHOTrO ypaBHeHUd AX = B.
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18 | Pemenue CJIY B MmatpuuHoii hopme. YK-1 34

19 | Pemenue cucTem n JTUHEWHBIX YPAaBHEHUN C 77 HEU3BECTHBIMHM T10 YK-1 34
npasuiny Kpamepa.

20 | Cucrema akCMOM JIMHEHHOTO BEKTOPHOT'O MPOCTPAHCTBA. YK-1 34

21 | Apudmernueckue BEKTOpPHbIE TPOCTPAHCTBA. YK-1 34

22 | CoiicTBa JIMHEWHO 3aBUCUMBIX W JMHEHWHO HE3aBHUCHMBIX YK-1 34
BEKTOPOB. PaHT cucTteMbl BEKTOPOB.

23 | bazuc BEKTOPHOTO MPOCTpaHCTBA. Pa3sMepHOCTh BEKTOPHOTO YK-1 34
IPOCTPAHCTBA.

24 | KoopauHaThl BeKTOpa B 0a3uce U X €IMHCTBEHHOCTD. VK-1 34

25 | [IpeoOpa3zoBanre KOOPAMHAT BEKTOPA MPH MEPEXOAE OT OJTHOTO YK-1 34
Oas3uca K 1pyromy.

26 | JIuneliHbIe OmIepaTOPBI U UX CBOMCTBRA. YK-1 34

27 | Slmpo m oOpa3 nMHEHHOrOo omeparopa. Marpuma JHWHEHHOTO YK-1 34
oreparopa.

28 | CoOcTBEeHHBIE 3HAYEHHUS U COOCTBEHHBIE BEKTOPHI JMHEHHOTO YK-1 34
oreparopa. XapaKTepruCTUIECKOE YpaBHEHHE.

29 | OnpeneneHue KBagpaTHIHONW (HOPMBI. YK-1 34

30 | JIuneitHoe mpeoOpa3oBaHKE IEPEMEHHBIX. YK-1 34

31 | KanoHnueckuii 1 HOPMaJbHBIM BUJIBI KBAAPATUIHON (POPMBI. YK-1 34

32 | Teopema 0 TpUBEACHHH  KBaAPATHYHOH  (QOpPMBI K YK-1 34
KaHOHUYECKOMY BUJTY.

33 | Crioco6b! puBeieHUs KBaAPaTUYHON (POPMBI K KAHOHMUYECKOMY YK-1 34
¥ HOPMAJILHOMY BHTY.

34 | 3akoH MHEPUUH KBAJPATUYHBIX GOpPM. YK-1 34

35 | Panr M TOJIOKUTENBHBI WHAEKC KBaJApaTUYHON (OpPMBI. YK-1 34
[TonoxxutenbHO  OMpeneNeHHble  KBaJpaTU4HbIE  (POPMBI.
Kpurepuii CunbsBectpa.

36 | OproroHanbHOE MPeoOpa3OBaHKUE IEPEMECHHBIX. YK-1 34

37 | Crioco6 npuBeAeHUsT KBaIPaTUIHON (HOPMBI K KAHOHHYECKOMY YK-1 34
BUY C TOMOIIBI0 OPTOTOHAIBHOTO MTPE0Opa30BaHUS.

38 | JIuneiiHble O0TOOpaKEHHS €BKIMIOBHIX MpOCTpaHCTB. [loHATHE YK-1 34
n30MOp(H3Ma EBKIMIOBBIX MPOCTPAHCTB.

39 | CamoconpskeHHbIe omepaTopbl U UX Marpuiibl. CoOCTBEHHBIE YK-1 34
BEKTOPBI M  COOCTBEHHBIE 3HAYECHUS  CaMOCOIPSHKEHHBIX
OTIepaToOpOB.

40 | Abdunnabie u ToueuHO-ah(PUHHBIC TPOCTPAHCTBA PA3MEPHOCTH OIIK-2 34
1,2, 3.

41 | N-mepHble apuHHBIE U TOUeUHO-aQPHUHHBIE TPOCTPAHCTBA. YK-1 34

42 | [InockocTr B TOYEYHO-aQPUHHBIX POCTPAHCTBAX, MX B3aUMHOE YK-1 34
pacIooKeHHe.

43 | Beinmykiibie MHOXECTBA B TOUCYHO-aQPUHHBIX POCTPAHCTBAX. YK-1 34

44 | TlpeobpazoBaHue KOOpAMHAT TOYKH B TOYEHHO-aPPUHHBIX YK-1 34
MPOCTPAHCTBAX.

45 | 'eomerpuueckue CBOMCTBa JTUHEWHBIX OTOOpaKECHUIA YK-1 34

appuHHBIX TpocTpaHCTB. AdduHHBIE M HU30METpUUYECKHE
OTOOpaKCHHUSI.




Crpanuna 29 u3 35

49

[TocTanoBka 3amaum MexoTpacieBoro Oamanca. Kpurepuii
MPOJIYKTUBHOCTUA TEXHOJIOTMUECKOM MATPHULIBI. DKOHOMUYECKUM
CMBICJT MaTPUIIBI MTOJIHBIX 3aTParT.

VK-1

34, V4

47

[Toustue BekTopa. JIuHelHBIE oOlepaly HaJ BEKTOPAMH:
CIOKEHHE W BBIYUTAHUE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
ymcio. KomnHeapHbie U KOMIUIAHAPHBIE BEKTOPHI.

VK-1

34

48

[IpsmMoyrosnbHas cucTEMa KOOPJAMHAT HA IUIOCKOCTM U B
npoctpancTBe. KoopauHatel BekTopa M TOUKU. KoopauHaTbl
CyMMBbI BEKTOPOB U IIPOU3BEICHUS BEKTOpa HA YMCIIO. Y CIOBUE
KOJUJIMHEAPHOCTH JIByX BEKTOPOB.

VK-1

34

49

Jnuna Bektopa. PaccrosiHme Mexay IByMS  TOYKaMHU.
CkansipHoe mnpousBeieHHe BeKTOpOB. (OCHOBHBIE CBOMCTBA.
BripaxkeHue cKajIsipHOTrO MPOU3BEACHUS Yepe3 MPsIMOYTOJIbHbBIE
KOODJIMHATBHI.

VK-1

34

50

BekTtopHOe M cMemIaHHOE IPOM3BENEHUS BeKTOpoB. MXx
CBOMCTBA U BBIPAKECHUS 4epe3 NPAMOYTOJIbHbIE KOOPAUHATHI.

YK-1

34

51

IlonsiTne nuHEHHOro mpocTrpaHcTBa. JIMHENHHas 3aBUCHMOCTH
JJIEMEHTOB JIMHEWHOIO IIPOCTPaHCTBA. baszuc nauHENHOro
IIPpOCTpaHCTBA.  Pa3MepHOCTH  JIMHEHMHOTO  IPOCTPAHCTBA.
Nzomopduzm.

YK-1

34

52

Moenb MeKIYHapOAHON TOPTOBIIH.

YK-1

34,V3

53

VYpaBHEHMsT MpsAMOM Ha IUIOCKOCTH. HopManbpHBII BEKTOD
npsAMoN. PaccTostHue OT TOYKM 10 HPSIMOM. YTOJ MEXKAY ABYMS
NPSAMBIMHU. Y CIIOBHSI MapaJUIEIbHOCTH U TEPHNEHIUKYISIPHOCTH
JBYX IIpsAMBIX. Touka nepeceyeHus AByX MPsSMBbIX.

YK-1

34

54

IlmockocT B IPOCTpAaHCTBE. YPaBHEHUS IUIOCKOCTH B
npoctpaHcTBe. HopmanbHBINA BEKTOP INIOCKOCTH. PaccTosHue ot
TOYKM JO IUIOCKOCTH. YTOJ MEXAY JABYMS IUIOCKOCTSIMH.
VcioBuss mapayuieNlbHOCTH W NMEPHEHAUKYISIPHOCTH  JIBYX
IIJIOCKOCTEM.

YK-1

34

55

Yros Mexay IpsMON U INIOCKOCTBIO B MPOCTPAHCTBE. Y CIIOBUSA
NapaJuIeJIbHOCTU U NEPIEHIUKYISPHOCTU MPSAMON U IUIOCKOCTH
B IIPOCTPAHCTBE.

YK-1

34

56

JIuHMM BTOPOTO MOpPS/AKA Ha IUIOCKOCTH: 3JUIMIIC, TUrepooa,
napabosyia. DKCIEHTPUCHUTET, JUPEKTPUCHI U (POKYCHI KPHUBBIX
BTOPOTO MOPsAKA HA MJIOCKOCTH.

YK-1

34

5.3.2.3. 3agauu 1JI NPOBEPKU YMEHUIl U HABBIKOB

Conepxanue

Komnerenmms

UJIK

Penmmte cucremy nuHeNHHBIX ypaBHeHHH MeTogoM Kpamepa:

5x+8y+3z=-18
3X—-2y+6z2=7
2X+y—-2=-5

YK-1

H4

Pemuts cucreMy nuHeENHBIX ypaBHEHHM MeToioM Kpamepa
MaTpPUYHBIM METO/IOM:

VYK-1

H4
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X—4y—-2z2=-7
3X+y+z2=5
3X—-5y—-6z=-7

Pemmnth cucremy nTuHEMHBIX ypaBHeHUH MeToioM ["aycca
X, +3X, =3X; +4X, =9

3 X, + X, — X5 +2X, =5 VK-1 H4

3X, +2X, = X3 =9

X, +3X; —5%X, =9

Janbl koopauHatel Bepmud mupamuasl A1(0,2,7), A2(4,2,5),
A3(0,7,1), A4 (1,5,0). HaiiTu:

1. lnuny pebpa A1Az;

2. Yron mexnay pedpamu A1A2 u A1As;
4 3. YpaBHeHue pedpa A1A4, ypaBHEeHHUE III0CKOCTH A1A2A3 U VK-1 H4
yroia Mmexay peopom A1As 1 IocKoCThI0 A1A2As3;

4. YpaBHEHHE BBICOTHI, OMYIIEHHOU U3 BEepIINHBI A4 Ha
rpadb A1A2As;

5. Ilmomanp rpanu A1A2A3 1 00bEM TUPAMHUIBL;

Crenatp 4epTex.

5 | Onpenenute, Kak B3aUMHO PacIoJIOKEHBI JABE MPsSMbIe, 3a/1aHHbIE VK-1 H4
oOumu ypaBaeHusMu L1: {2x—3y—4= 0} u L2: {-4x+6y+6=0}.

CocTaBpTe KAHOHUYECKOE YpaBHEHME MpsiMoi L, mpoxosuieit
6 | uepe3 Touky M u neprneHuKyIIpHON IIIOCKOCTH [3. VK-1 H4
a) M (1;-3;2), B: {2x+5y+3z= 4}
0) M (2;-5:7), B: {3x—7z=5}.

5.3.2.4. Ilepeuyenn Tem pedepaToB, KOHTPOJIBHBIX, pacieTHO-TPaguYecKux pador
He npenycmorpensl
5.3.2.5. Bonpochl 1J1s KOHTPOJIbHOM (Pac4eTHO-rpau4ecKoii) padoThl
He npenycmorpensl
5.4. Cucrema onleHHBaHNA JOCTHKEHHUS KOMIIETEHIINMA
5.4.1. Onenka 1ocTHKEHHS KOMIIETEHIMI B X0/1e POMEKYTOUYHOI aTTecTALMU

YK-1

WNuaukaTopsl qocTHxkeHus komrereHmn YK-1 Howmepa BonpocoB u 3a1au

Kon Copneprxanue BOMPOCHI K 3aUeTy

3HaThb 0COOEHHOCTH CHCTEMaTH3aIuN
nH(pOpMaIuy, MOJIYYCHHOWM M3  pasHBIX
UCTOYHUKOB M METOABbl €€ KPUTHUYECKOTO
aHaIM3a

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

YMeeT mNpoBOAUTH OLEHKY HHpopManmu, ee
JOCTOBEPHOCTb, CTPOUTH JIOTHYECKHE
YMO3aKJIIOUEeHUsI Ha OCHOBAaHUU IOCTYHAIOIICH
nHpopmarun

v4 1-4, 6-9,13, 15-19,21-24,32-33,35-36

Bnaners HaBbIKaMU aHaAIM3a U CUHTE3a HAYYHOU
nH(popManuu; HaBBIKAMH JIOTHYECKOU
apryMEHTAallH BBIBOJAOB U CYK/ICHUM B PEILICHUHU
IMOCTaBJICHHBIX 3a/1a4

H4
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5.4.2. OueHka J0CTH:KEeHHs] KOMIETEHIUI B X0/1e TeKYIIero KOHTPOJIs

VK-1
NunukaTopsl mocTrxkeHus: komrereHnnn Y K-1 Howmepa BomnpocoB u 3a1au
3a1a4u JUIst
BOTIPOCHI A A
BOIPOCHI IPOBEPKHU
Kon Coneprkanue YCTHOTO o
TECTOB YMEHUH U
orpoca
HaBBIKOB
3HaTh 0COOEHHOCTH cucremarmsanuu | 2-9, 15,16,
uHpOpMalny, TOJNYYeHHOH U3 pasHbiX | 22,23, 27-
34 | ICTOYHUKOB W METOABl €€ KPUTHYECKOTO 51,54- 1-56
a”aian3a 59,65-68,
73,75.
Ymeer mpoBoauTh OLEHKY nHpopmanmu, ee | 1,10-14, 17-
Y4 | 10CTOBEpHOCTb, CTPOUTH joruueckue | 21, 24-26, 49 52
YMO3aKTIOYCHHUS Ha ocHoBaunu | 52,53,60- '
nocrynaroniei naopmanuu 64,69-72,74.
Bnamerr HaBRIKAMM aHaidW3a W CHHTE3A
4 HAy4YHOU uHpopmanuu; HaBBIKAMH 1-6
JIOTUYECKOW apryMEHTallid BBIBOJIOB H
CYXKICHHI B pEIICHUH MOCTABICHHBIX 3a7a4
6. Y4yeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecneyeHue TUCIHILIMHBI
6.1. Pexomenayemas aureparypa
KommugecTBo
Tun [Tepeuenb U PEKBU3HUTHI IUTEPATYPHI K3, B
€KOMEH AN aBTOP, Ha3BaHUE, TOJ U MECTO U3JAHUSI '
p Jlan ( P, » TOAL A ) onoOIMoTeEKe
1 | 2 [E

['opnau b. A. Jlunelinas anredpa [ DnekTpoHHbIH pecypc] / b. A.
l'opnau - Canxkt-IlerepOypr: Jlanp, 2022 - 480 c. [DU] [DBC -
Jlanb| URL: https://e.lanbook.com/book/210983

Kpemep H. II. Beicmias marematuka isi SKOHOMHCTOB
[PnexTpoHHBIH pecypc]: VYuUeOHWUK [JIi CTYIEHTOB BY3O0B,
00y4aromuxcst Mo 3KOHOMUYECKUM CHEeMATbHOCTAM: Y YeOHUK /
H. III. Kpewmep, b. A. Ilytko, 1. M. Tpumun, M. H. ®punman - -
Y4eOHble Mocksa: Uznarenscto "FOHUTU-HAAHA", 2017 - 479 c. [DU]
W3/1aHUS [OBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=341261

Pxesckuit C. B. Briciias matemartuka [ nuHeitHas anreOpa u
AHAIUTUYECKAsT TEOMETpHs [dJEKTPOHHBINA pecypc]: YueOHoe
nocobue / C. B. Pxesckuit - Mocka: OOO "HayuHo-
m3narensckuii uentp UHOPA-M", 2019 - 211 c. [DU] [9BC
3HaHUYM | URL:
https://znanium.com/catalog/document?id=350950

Metonudeckue |JIunelinas anreOpa [DIEKTPOHHBIA pecypc]: MeTOIUYECKUE
U3JIaHus VKa3aHWd W UHIUBUAyaJIbHbIE 3aJlaHusl 10 JAUCLHUIUIMHE



https://e.lanbook.com/book/210983
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Tun
PEKOMEH AL

[lepedyeHb U peKBU3UTHI TUTEPATYPHI
(aBTOp, HA3BaHUE, TOJ U MECTO U3TAHUS)

KonnuectBo
JK3. B
ounoImoreke

1

| 2 |

3

Jluneiinas anredpa I E: HaIpaBJICHUs 38.03.04
['ocymapcTBeHHOE M MYHULUIAQIBHOE  yIpaBieHHe  /
BOpoHEXKCKHI TOCYNapCTBEHHBIM arpapHblii  YHUBEPCHUTET;
[coct. JI. A. Ilumxkuna] - Boponex: BopoHexckuii
rocy/lapcTBEHHbIN arpapHblii yHuBepcuter, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164723.pdf

[Iepnonnueckue
U3J1aHus

IMA Journal of Applied Mathematics [9nexkrponnsiii pecypc] /
Oxford University Press - Oxford: Oxford University Press,
1965 - [DU] URL:
http://archive.neicon.ru/xmlui/browse?type=source

BectHuk ~ BOpOHEXKCKOro  rocylapCTBEHHOI'O  arpapHoro
YHUBEPCUTETA:  TEOPETUYECKHMH W HAYYHO-IPAKTUYECKUU
KypHas / Boponex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

DKOHOMHUKA U MaTeMaTHYeCKUE METOJbI: KypHAll / yUpeaUuTelNb:
AKaJeMUYECKU  HAy4YHO-WU3JATEIbCKUH, TMPOU3BOJICTBEHHO-
noymrpaduuecKuii W KHUTOPACIPOCTPAHUTEIBCKHH  IIEHTP
Poccuiickoil akagemun Hayk "M3garensctBo Hayka " - Mocksa:

Hayxka, 1965-

6.2. Pecypcnl cetu UntepHer

6.2.1. DjeKTpoHHbIE OUOIHOTEYHbIE CHCTEMBI

IlepeyeHb NOKYMEHTOB, NOATBEPKAAOIMNX HAJIHYHE/TIPABO UCIOJIb30BAHNSA HMPPOBBIX (3JIEKTPOHHBIX)
ouobauorex, IbC (3a mepuo, COOTBETCTBYIOLIMI CPOKY NoJiyuyeHusi odopaszoanus no OIl)

YueOHbI Ne .
i ron i HanmeHoBaHMe TOKyMeHTa C yKa3aHUEM PEKBH3UTOB Cpok neicTBus
1 Konrpakt Ne 656/1Y ot 30.12.2022. (3bC «ZNANOUM.COMy) | 01.01.2023 — 31.12.2023
2 Konrpakt Ne 411-JTV ot 10.10.2022. (OBC «JIAHb») 12.10.2022 — 11.10.2023
3 JIunensuonnsiit koHTpakT Ne 62//1Y ot 23.03.2023. (3bC HOb 01.01.2023 — 31.12.2023
eLIBRARY)
2023/20 4 Kontpaxkt Ne 493/1Y ot 11.11.2022. (OnexTpoHHBIE (POPMEI 11.11.2022 - 11.11.2023
24 yueonnkoB s CI10)
Horosop Nel101/HD9B/2097 ot 28.03.2017. (HanuonansHast 28.03.2017 - 28.03.2022
5 aekTpoHHast oudimorexka (HOB)) (postoHTaUs 10
28.03.2027)
6 AKT BBOJIa B 9KCIUTyaTauio JineKTpoHHoH onbnuorekn BI'AY Ne | Beccpouno
33 or 19.01.2016

6.2.2. Ilpodeccnonanbubie 0a3bl JAHHBIX M1 HHPOPMALMOHHbIE CHCTEMBI

HazBauue Pasmerienue

1 |CnpaBounas mpaBoBas cucreMa ['apanar

http://www.consultant.ru/

2 |Cnpasounas mpaBoBas cuctema Koncynerant [Troc | http://ivo.garant.ru

3 |IIpodeccuonanbubie cripaBOYHbIE CUCTEMBI «Komekcy

kodeks

https://Texakcnept.caiit/sistema-



http://catalog.vsau.ru/elib/metod/m164723.pdf
http://www.consultant.ru/
http://ivo.garant.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
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6.2.3. CaiiTbl 1 HHGOPMAIHOHHBbIE MOPTAJBI

Ne Haszsanue Pa3smemienne
O06pa3oBarebHbBIE PECYPCHI IO

1 p peeyp www.math.ru
MaTeMaTHKeE
HMuTepueT OnOIMoOTEKA MOIYIISIPHOM -

2 P YIUp http://ilib.mccme.ru/

(U3MKO-MaTEMAaTHIECKOH JINTEPATYyPhI

3 CalT 0 pa3Jiesie BICIIECH MAaTEMATUKHU —
JMHEWHOM anredpe.

http://procmem.ru/

«Pe3onbBeHTa»
y4eOHbIe MaTepUaIbI.

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

algebra -

7. MaTrepuajJbHO-TEXHUYECKOE U MPOrpaMMHOe obecriedeHune

JTUCHHUILINHBI

7.1. IloMenmieHus AJ151 BeAeHUs 05p330BaTeJ'ILHOFO nmpouecca u 060pyu03a}me

HaumenoBanue nomemeHui A1 MpoBEISHUS BCEX BUIOB
yueOHOU NeSATENIbHOCTH, IPEYCMOTPEHHON Y4E€OHBIM IIJIAHOM,
B TOM YHCJI€ TOMEIIEHUS JIsl CAMOCTOSITENIbHOM paboThl, C
yKa3aHUEM TMepedHsi OCHOBHOT'O 000py10BaHUsI, Y4€OHO-
HarJsIHBIX TOCOOM 1 MCII0JIb3YeMOro MPOrpaMMHOTO
o0ecrnieyeHus

Anpec momeneHui s
MIPOBE/ICHUS BCEX BUIOB
yueOHOM JesITeNbHOCTH,
MPEAYCMOTPEHHOM Y4eOHBIM
MJIaHOM

VYyeOHass  ayauTopust JUIsl TPOBENEHUS Y4YEOHBIX 3aHSITHUM:
KOMILIEKT Y4eOHOI MeOenH, 1eMOHCTPAallMOHHOE 000py/JOBaHUE
U y4yeOHO-HAIJISIIHbIE [TOCOOUS.

VYyebHast  ayauTOpUs JUIA NPOBEIEHUS YUEOHBIX 3aHATHUM:
KOMIUIEKT y4eOHOU MeOesH, IeMOHCTPAIlMOHHOE 000Py10BaHNE
U y4yeOHO-HArJsIHble TOCOOMs, KOMIIBIOTEpHAs TEXHUKa C
BO3MOYKHOCTBIO TIOJKJIIOYEHUS K CETH "Untepuer"
o0ecrieyeHHEM JIOCTyNa B D3JIEKTPOHHYI HH()OPMAIIMOHHO-
00pa3oBaTeNbHYI0  Cpemy, UCTIOJB3yeMOe IPOrpaMMHOE
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, eLearning
server , AST Test, IlakeT cTaTucTUYECKOW 00paOOTKH JTaHHBIX
Statistica, cucrema komnproTepHO# anredps Mathcad, Maxima.

394087, Boponexckast 001.,
r. Boponex,
yi1. MuuypuHa, |

394087, Boponesxckast 0011,
r. Boponex,
yi1. MuuypuHa, 1

[Tomemenue [UIsi CaMOCTOSITENbHONW pabOTHI: KOMIUIEKT
yuyeObHOl MeOenu, JeMOHCTpalMOHHOe O00OpyJOBaHUE U
y4eOHO-HATTISIAHBIE [MOCOOMS, KOMITBIOTEpHAs TEXHHKA C
BO3MOYKHOCTBIO IIOJKJIIOYEHUS K CETH "UnTepHer”" w
obecrieueHreM JIOCTyMma B JJICKTPOHHYIO HMH(POPMAIMOHHO-
0o0pa30BaTEeNbHYI0  Cpely, MHCIOJIb3yEMOE  IMPOrpaMMHOE
obecneuenne MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, SInnexc bpaysep / Mozilla Firefox / Internet

394087, Boponexckast 001.,
r. Boponex,
yi. MuuypuHa, 1 (ayz. 113,
115,116, 119 120, 122, 123a,
126, 219, 220, 224, 241, 273 -
¢ 16.00 o 20.00), 232a
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Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, eLearning
server , AST Test, IlakeT cTaTucTUYECKOW 00paOOTKHU JTaHHBIX
Statistica, cucrema KomIbroTepHO#t anredpsl Mathcad, Maxima.

7.2. IllporpaMmMHoe o0ecrieyeHue

7.2.1. IlporpammHoe o0ecnieyeHre 001ero HA3HAYEHUs

Ne HasBanue

Pasmerienue

Oneparmonnsie cucrembl MS Windows /Linux /Peg OC

IIK B noxanpHoOM cetu BI'AY

[Makers! oucHbIx npunoxenuit MS Office /
OpenOffice/LibreOffice

IIK B nmokansHoOl cetu B'AY

[Tporpammel 1uis mpocmoTpa daitnos Adobe Reader /
DjVu Reader

IIK B nokanpHoOl cetu B'AY

bpayzeps! Annexc bpaysep / Mozilla Firefox / Microsoft
Edge

I1K B nokxaneHoM cetu B['AY

AnTtuBupycHas nporpamma DrWeb ES

IIK B noxanpHoOM cetu BI'AY

I1K B nmokanpuoM cetu B['AY

MynbTumenna npourpsiBarenb MediaPlayer Classic

IIK B noxanpHoOM cetd BI'AY

[Tnardopma onnaitH-obydenus eLearning server

I1K B nokaneHoOlM cetu B'AY

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

Cucrema komnbprotepHoro tectupoBanust AST Test

IIK B noxanpHoOM cetu BI'AY

7.2.2. Cienuaau3upoBaHHOE NPOrPaMMHOe o0ecredeHune

Ne HasBaunue

Pasmerienue

1 | Cucrema koMmbroTepHOi anredpsl Mathcad

[IK B noxanpHOM cetu BI'AY

2 | Cucrema KOMIIbIOTEpHOI anredpsl Maxima

TIK ays. 116, 120 (K1)

8. MesxkaucunniIMHApHbIe CBA3H

Jucuurmza, ¢ KOTopoit Kadenpa, Ha koTopoit @®.1.0., noanuce 3aBeLyOLIEro
HEOOXOMMO COTJIACOBAHHE MIPEeNnoaeTcsl AUCHUIIIMHA kadenpoit
b1.0. 07 Marematudeckuii | DKOHOMHYECKOTO aHaym3a, JLLA. 3anopoxiieBa
aHanmm3 CTaTUCTUKA U  TPUKIATHOU e
MaTeMaTHKH —"—'_Z:
b1.0.31. Teopust | DKOHOMHUYECKOTO aHaM3a, JILA. 3anopoxueBa
BEPOSATHOCTEH U | CTAaTUCTUKM U TPUKJIaTHON e
MaTeMaTU4YecKasl CTaTUCTHKA | MAaTEMAaTUKU ’—"':'—"_Z':
b1.0.17 MeTtoapl | DKOHOMHYECKOTO aHaIm3a, JLA. 3anopoxueBa
ONTUMAaJIbHBIX PEILIECHUN CTATUCTUKM M  IPUKIIAJHOU B
MaTeMaTHKH ‘—"'-’Z{
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JIMCT mepruoanYecKux MPoOBEepoOK padoyeil MporpaMmal
u MH(OPMAIHS 0 BHECEHHBIX H3MEHEHHUAX

[ToTrpebHOCTH
JlomKHOCTHOE U110, B KOPPEKTUPOBKE
MPOBOJUBIIIEE YKa3aHUEM Nudopmarys 0 BHECEHHBIX
nposepky: ®.1N.0., Jlata COOTBETCTBYIOLIUX W3MEHEHUSX
JOJKHOCTh pasnenoB padoyeit
IIPOTPaMMBbI
M.0.3aB.Kao. MpoTtokon Ne
5KOHOMWYECKOro aHannsa, 12 ot Pabouas nporpamma
CTaTUCTUKM U NpUKnagHon | 26.05.2025r. | aKTyaanMsnposaHa Ha et
MaTeMaTUKM 2025-2026 y4ebHblit
rog
MaHuHa E.B.
M.0.3aB.Kao. MpoTtokon Ne
5KOHOMMYECKOrOo 13 ot Pabouas nporpamma
aHanM3a, CTaTUCTUKU U 16.05.2026 r. | 2aKTyaiuM3snpoBaHa Ha et
NPUKNaZHOM MaTeMaTUKK 2026-2027 y4ebHblit
rog
MaHuHa E.B.
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