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PaGouass mporpamma paspaboraHa B cooTBeTcTBUU ¢ DenepanbHBIM TrocynapCTBEHHBIM
00pa30oBaTeNbHBIM CTaHAPTOM BBICIIEr0 00pa3oBaHUs MO HamparieHHIO moaroroBku 38.03.04
['ocymapcTBeHHOE ¥ MYHUIMIIAIBHOE YIPABJICHUE, YTBEPKICHHBIM TNpUKa3oM MUHHCTpa
obpa3oBanus u Hayku Poccuiickori @enepariu Ne 1016 ot 13.08.2020 r.

PaGowast mporpamma yTBep)kJeHa Ha 3acefaHMU KadeIpbl PKOHOMHUYECKOTO aHaln3a,
CTAQTHCTHUKU W MPHUKJIAJHOW MaTeMaTHKU
(mpotokon Ne 9 ot 15.06.2021 1.)

3aBenyrommii kageapoi A B.A. JlyoxoB

PaGouass mporpamMmma peKOMEHIIOBaHAa K KCIIOJIb30BAaHUIO B YUEeOHOM Ipolecce
METOMYECKON KOMHCCUEH SKOHOMUYeCKOro (akynbreTa (mpotokos Ne 11 ot 25.06.2021 r.).
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Ipeaceaaress MeToANYECKOI KOMHCCHH / //é, (E.B. ®aibkoBHY)

Penenszent paGoueii mporpamMmbl  PykoBoguTenb JenapTaMeHTa arpapHoi MNOSUTUKM
BopoHeKCcKoi 061acTh, KaHAMAAT SKOHOMUYECKUX HayK A.d. CanpoHos
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1. O0mas XxapakTepuCTHKA IMCUMILIUHBI
1.1. leab AMCHUNIHHBI

Heabrw u3yyeHUs AUCUMIUIMHBI SIBISETCS MOCJIENOBATEIbHOE H3JI0KEHUE OCHOBHBIX
METOJIOB M PEe3yJIbTaTOB JIMHEWHOU anreOpbl, KOTOpble OyAyT HEOOXOIUMBI B JAJIbHEUIIEM IS
OCBOCHHSI MAaTEMATHYECKUX MW CTAaTUCTHUYECKUX METOJOB B VIPABIECHUH U OSKOHOMHKE;
BOCIHUTAHHE Y O0YUaIOLIUXCSI HABBIKOB JIOTHYECKOTO MBIIIIEHUS U (HOPMaIbHOTO MPUHUMAEMBIX
peLICHU.

1.2. 3agauy JUCHUILIMHEI

3agayaMu TUCHUILIMHBI SIBJIAIOTCH

— copmupoBaTh yMEHHE U HaBBIKA pabOTHI ¢ MAaTEMaTHYECKUM armapaTroM pa3/esioB
JTUHEHHON areOphI TSl PeIIeHUs TPUKIIATHBIX 33724 B 9KOHOMUYECKOU JEATEIIbHOCTH,

—  ompefeNieHue U YHopsaoueHue Heo0XoAuMoro oobemMa HHPOpMAIIH IPU TOCTAHOBKE,
peanuzanuu U 00pabOTKE UTOTOBBIX PE3YJIHTATOB MATEMATHYECKON MOJEIN 3KOHOMHYECKOM
3a/1auu;

— (QopMupoBaHHE TPAKTUYECKHX HABBIKOB, KOTOpPHIE TIO3BOJSAT B JajbHEHIIEM
npuHuUMath 3¢QEeKTUBHbIE pelieHus B cdepe TOCyIapCTBEHHOTO UM MYHHUIIMIAIbHOTO
yIpaBJICHHUS.

1.3. [IpeameT AUCHUNIMHBI
Ipexmer - wmareMaThyeckue OOBEKTHI JMHEWHOW TPUPOJBI: CHCTEMBI JIMHEHHBIX
YpaBHEHUH, JTHHEWHBIC MHOTO00pa3us, BEKTOPHBIC MPOCTPAHCTBA, JIMHCWHBIC OTOOpPaKCHUS U

T.1.

1.4. MecTo AucuunjiuHbl B 00pa3oBaTeIbHOM IporpamMme
JlaHHasi TUCUUIUTMHA OTHOCHUTCS K oOs3aTenbHbIM nuctuminaaM OIl. Ona u3yuaercs B
MIEPBOM CEMECTPE.
1.5. B3aumocBs3b ¢ APYTMMH JUCHUIIITHHAMHA
Hucuunnuaa b1.0.30. Jluneitnas anrebpa cBsi3aHa cO CIEAYIOIIUMU TUCIUTUIMHAMUA
y4eOHOro IJjaHa:

— Bb1.0.07 MaTemaTndeckuii aHaJIu3;
— bB1.0.31.Teopus BeposATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA;
— b1.0.17 Meroas!l onTUMaIbHBIX PELICHUH.

2. Ilnanupyemble pe3ybTaThbl 00y4eHUsl N0 AUCHUILINHE

Komnerenmus WHaukaTtop JOCTHXKEHHSI KOMIIETEHIINH

Kon coJiep)KaHue coJiep>KaHue

YK-1 |Cnocoben ocymiecTBiATh| 34 |3HaTh 0COOEHHOCTH CUCTEMaTH3aIu!
MOUCK, KpUTUYECKUH aHaIN3 U uHbopMalMK,  TOJY4YEHHOH M3  pasHbIX
CHHTE3 WHpOpMaINH, WCTOYHUKOB M METOIBI €€ KPUTHIECKOTO
MIPUMEHSTh CHCTEMHBIT aHam3a
MTOAXO0/ JUTSt pemieHusi Y4 |YMeer npOBOAUTH OLEHKY JOCTaTOYHOCTH U
MOCTaBJICHHBIX 3a/1a4 peneBaHTHOCTH UHPOPMALIUU

H4 |BnangeTe HaBbIKaMM aHAJIMN3a U CUHTE3a HAYYHOU
nH(pOopMaLINY; HaBBbIKaMH JIOTUYECKOM
apryMeHTalluH BBIBOJOB U CYKJICHHI B PEIICHUN
MTOCTABJICHHBIX 3a/1a4




Crpanuna 4 u3 38

3. O0bEéM IMCHUILUIMHBI M BUIbI Y4eOHOM PadoThI

3.1. Ounas ¢popma 00y4eHus

IToxa3zarenun

Cemectp

Bcero

OO6mmas Tpya0éMKOCTb, 3.€./9

2172

2172

OO0mast koHTaKTHas padora, 4

42,75

42,75

OO6mrast camocrosTeNnbHas paboTa, 4

29,25

29,25

KonrtakTHas paboTa npu npoBeAeHUN y4eOHbIX
3aHITHH, B T.4. (4)

42,00

42,00

JICKIIMH

14,00

nabopaTopHbIE

B T.4. IIPAKTUYCCKAs IOATOTOBKA

IIPaKTUYECKHE

28,00

B T.4. IPAKTUYCCKaAs IMOATOTOBKA

WHAUBUIYAJIbHBIC KOHCYJIbTAIUU ITPpU
BBITIOJTHCHHH KYPCOBOT'O ITPOCKTA

WHUBUTyaJIbHbIE KOHCYJIbTAIIUU TIPU
BBITIOJTHEHUH KYPCOBOM pabOThI

CamocrosTenbHass paboTa MpU MPOBEICHUU
y4eOHBIX 3aHATHH, U

11,50

11,50

KonrtaktHas  paGora mnpu  HpOBEIECHUU
IIPOMEKYTOUHON aTTecTali 00y4aroluxcs, B
T.4. (1)

0,75

0,75

TPYHIIOBBIC KOHCYJIbTallUU

0,50

0,50

KYpCOBOM IPOEKT

KypcoBasi paboTa

3a4€T

3a4eT C OLEHKOU

9K3aMCH

0,25

0,25

CamocTosTenbHas paborta pu
IPOMEXYTOUHOU aTTecTalH, B T.4. (1)

17,75

17,75

BBITIOJTHCHHUE KYPCOBOI'O IIPOCKTA

BBITNIOJITHEHHE KYPCOBOM pabOThI

MMOATOTOBKA K 3a4UCTy

IMMOATOTOBKA K 3a4CTy C OLICHKOM

IMOATOTOBKA K DK3aMCHY

17,75

17,75

<DopMa HpOMC)KyTO‘-IHOfI aTTeCTalnuu

OK3aMCH

9K3aMCH
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IToxa3zarenun

Cemectp

Bcero

OO6mmas Tpya0éMKOCTb, 3.€./9

2172

2172

OO0m1as KoHTaKTHAs paboTa, 4

18,75

18,75

OO6mast camocrosTeNnbHas paboTa, 4

53,25

53,25

Konraktnas pabota npu npoBeeHUN y4yeOHBIX
3aHATHH, B T.4. (1)

18,00

18,00

JICKIIMH

10

10,00

nabopaTopHble

B T.4. IIpaKTHYECKasd IMOATrOTOBKA

IIPaKTUYECKHE

8,00

B T.4. IpaKTUYCCKad MOAroTOBKa

WHAUBUAYAJIbHBIC KOHCYJIbTAIUU IIPpU
BBITIOJITHCHHH KYPCOBOT'O ITPOCKTA

WHUBUTyaJIbHbIE KOHCYJIbTAIIUU TIPU
BBITIOJTHEHUH KYPCOBOM pabOThI

CamocTrosTenbHass paboTa MpU IPOBEIECHUU
y4eOHBIX 3aHATHH, U

35,50

KoHtakTHass  pabota mNpu  NPOBEICHHUU
MIPOMEXKYTOYHOM aTTecTalii OOYyJaroIInuXCs, B
T.4. (9)

0,75

TPYIIIOBBIE KOHCYJIBTALUN

0,50

KYPCOBOM IPOEKT

KypcoBas paboTta

3a4€T

3a4eT C OLEHKOU

9K3aMCH

0,25

0,25

CamocTosTenbHas pabora npu
IPOMEXYTOUYHOU aTTeCTaluH, B T.4. (1)

17,75

17,75

BBITIOJTHCHHUE KYPCOBOI'O IIPOCKTAa

BBITNIOJTHEHHE KYPCOBOM pabOThI

IMOoATrOTOBKA K 3a4€Ty

IMMOATOTOBKA K 3a4CTy C OLICHKOM

MMOATOTOBKA K 3K3aMCHY

17,75

17,75

<DopMa HpOMC)K}WO‘-IHOﬁ aTTeCTalnuu

OK3aMCH

9K3aMCH
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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. Onpeaenurens. Beraucienue 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. Pemenue cucrem ypaBHeHuit merogom ["aycca.
[Tonpaznen 2.2. CTpyKTypa MHOKECTBA PEIICHUI CUCTEMBI TMHCHHBIX YPaBHCHUN.

Teopema Kponekepa-Kanemnu.

Pa3nes 3. OcHOBBI BeKTOPHOM a/1redpsbl

[Tonpaznen 3.1. [lonarue BekTopa. JInHelHbIe onepaluy HaJ BEKTOpaMu, 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. IloHsTue WMHEHHOTO MpoCTpaHcTBa. [IpuMepsl JHMHEHHBIX MPOCTPAHCTB.
JluHeiiHas 3aBUCUMOCTh W HE3aBUCUMOCTb BEKTOpPOB. PaHr cucrembl BeKTOpoB. baszuc u
pPa3MEepHOCTh BEKTOPHOTO MpocTpaHcTBa. KoopauHaTel BekTopa B 6asuce.

Pa3nes 4. JInneiiHble MHOT000pa3usi B eBKJIM/I0BBIX MPOCTPAHCTBAX

[Toapaznen 4.1. YpaBHeHHE NMpSAMON HA IUIOCKOCTH. YpaBHEHHUE NPSAMOH, MPOXOJAIIEH depe3
3a/laHHYI0 TOYKY MEPHEeHIUKYISIPHO 3aJaHHOMY BekTopy. MccnenoBanue oOuiero ypaBHEHUs
npsAMOM. YTos MEeXy NPSAMBIMU. Y CJIOBUS NAPAIIEIBHOCTH U MEPIIEHIUKYISIPHOCTH MPSMBIX.
[Tonpaznen 4.2. YpaBHEeHHE TIIOCKOCTH, MPOXOAAIICH Uyepe3 3aJaHHYI0 TOUKY MEePIeHIUKYISIPHO
3alaHHOMY BekTopy. MccnenoBanue oduiero ypaBHeHus miockoctu. KaHoHnueckoe ypaBHEHHE
OpsIMOM B TPOCTPAHCTBE. YPABHEHUE NPSIMOM, MPOXOIAILIEH 4Yepe3 JIBE pazIMyHble TOYKHU
IPOCTPAHCTBA. YTOJ MEXAY IUIOCKOCTSMH. YTOJI MEXKAY MNPSAMBIMM B IMPOCTPAHCTBE. YTOJ
MEXAY NPSMOM U TNIOCKOCTBIO.

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

Pa3zpnen S. MHOro4jieHbl 4 KOMILIEKCHbIE YHCJIA

[Tonpaznen 5.1. Mmuorounensl. KommiiekcHble uyucna W AeWcTBUS Haa HUMH. Monyinb 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
yucna. [Tokazarensnas popma komrekcHoro yucia. Gopmyna Ditnepa.

Pa3nes 6. JInneiinble onepaTopsbl

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

[Tonpaznen 6.2. CobcTBeHHBIE YKClia B COOCTBEHHBIE BEKTOPHI MATPHUIIbL. XapaKTePUCTUUECKUI
MHOTOYJICH MaTPHUIIBI.

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

[Toapaznen 7.1. Monens MeXayHApOTHONU TOPTOBIIH.

[Tonpaznen 7.2. Cratuueckas MoJieib TMHEHHOM MHOTOOTpAcIeBOi 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 JUCIUILINHBL CP
il , IHoapasz AnC b 113 3

Pa3nes 1. Marpuunas aiaredpa 1 2 1

[Togpaznen 1.1. Marpunel. Onepanuu  HaJx — MaTpHIlAMHU.
OcHoBHbIE CBOICTBa onepauuii Haj MaTpunamu. Onpenenurens.| 1 1 0,5
Brruucnenne o6parHoii Matpuiibl. CBOMCTBa 0OpAaTHOW MaTPHIIBI.

[Toapaznen 1.2. Panr maTpuiibl. BerauciieHne panra MaTpHIIbL. 1 0,5
Pasznen ZL Pemienne cucreM JIMHEHHBIX aJredpamyecKux 2 4 4
YPABHeHMH

[Mogpazmen 2.1. PemeHwe cucreM ypaBHEHHH MaTpUYHBIM

meronoM. Pemenue cucrem ypaBHeHuit meromom Kpamepa.| 1 2 2
Pewmenne cucrem ypaBHeHu Metogom [aycca.

[Mompaznen 2.2. CTpykTypa MHOXKECTBAa PCIICHUH CHCTEMBI 1 5 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.
JleiicTBUs HaJ BEKTOpaMH, 3aJaHHBIMH CBOUMH KOOPAMHATAMHU.
Mopayne  Bekropa. Hampasisironue  KOCHHYCBI — BEKTOpA.
Koopaunatsl IMpOM3BOJIBHOIO BEKTOpAa B JEKApTOBOM CHCTEME
koopauHat. CKaJIIpHOE IPOU3BEIEHUE BEKTOPOB.

[Mogpaznen 3.2. IlonsaTue nuHeHOro mpoctpaHcTBa. IIpumepsr
JUHEHUHBIX  NPOCTpPAHCTB. JIMHEHHas  3aBUCHMOCTH 51
HE3aBUCHMOCTh BEKTOpoB. PaHr cucrems! BekTopoB. basuc u| 1 2 2
Pa3MEPHOCTb BEKTOPHOTO IpocTpaHcTBa. KoopauHaTel BEKTOpa B
Oazuce.

Pa3nen 4. JInneiiHble MHOT000pa3usi B eBKJINA0BbBIX
NPOCTPAHCTBAX

[Toapaznen 4.1. YpaBHeHHe TIPsSMOIN Ha TIJIOCKOCTH. Y paBHEHUE
OpSMOM, MPOXOJsIel yepe3 3aJaHHYI0 TOUKY MepHeHIUKYISIPHO
3ajaHHOMY BekTopy. MccnenoBanue obmiero ypaBHeHus npsmoi.| 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 IUIOockocTH. KaHoHMuYeckoe
ypaBHEHHE TMIpsIMOW B TMPOCTpPAHCTBE. YpaBHEHHE MpsMOH,| 1 2 1
IIPOXOJAIIEH Yepe3 ABE pa3IMuHble TOUKH MPOCTPAHCTBA. YTOJ
MEXy TIOCKOCTSIMH. YTOJ MEXIY NMPSMBIMH B MPOCTPAHCTBE.
YroJ1 MexXay NPSMOH U IUIOCKOCTBIO.

[Monpasnen 4.3. KpuBble BTOPOTO MOPSIKA: AIUIUIIC, THIIEPOOIa,
napaboia.

Pa3zgen 5. MHOro4jieHbl 1 KOMILIEKCHBIE YACIA 2 4 2
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[Toapaznen 5.1. Muorowiensl. KomrmiekcHbIe unciia U IEUCTBUS 1 2 1
HaJ HUMU. MOJlyllb ¥ apryMeHT KOMILIEKCHOTO YHCJIa.

[Toapaznen 5.2. @opMbl 3aIMCH KOMIUICKCHBIX 4Hcel. JlecTBus

HaJ KOMIUIEKCHBIMH YHUCJIaMHA B TPUTOHOMETPHYECKOH ¢opme.

®dopmyna Myaspa. Kopens N-oif crenmeHu u3 KoMmiuiekcHoro| 1 2 1
yrcna. [lokazarenbHas gopma xomriekcHOro yucia. @opmyna

Ditnepa.

Pasnen 6. JIuneiinblie onepaTopsbl 2 4 2
[Togpaznen 6.1. Ilomstue nuueiHOro omneparopa. IIpumepsl

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

JIMHEMHOTO o1eparopa.

[Tonpaznen 6.2. CoOcTBeHHBIE Unciaa U COOCTBEHHBIE BEKTOPBI 1 9 1
MaTpHIbl. XapaKTePUCTUUECKUN MHOTOUJICH MAaTPHIIBI.

Paszgen 7. JIuHelHBIE MOAEJIM B IKOHOMHUYECKHUX 321a4aX 2 6 1
[Tonpaznen 7.1. Mogens MeXIyHApOJAHON TOPTOBIIH. 1 4 0,5
[Toapaznen 1.2. Craruueckast MOJICIIb JTUHEUHON 1 2 05
MHOT00TpacieBOi SKOHOMHKH JIeOHThEBA. ’
Bcero 14 28 11,5

4.2.2. OuHo-3a04Has ¢opma o0ydeHust

KonraktHas pabora

Pa3nenpl, moapasaensl JUCIUILINHEI CP
il , HoApa3 Anucn i 13 13

Pa3znen 1. Marpuunas ajaredpa 1 1 4

[Mompaznen 1.1. Marpuusl. Onepauuu Haj — MaTpULIaMU.
OcHoBHBIE CBOMCTBa onepauuit Hag Matpuuamu. Onpenenutens.| 0,5 0,5 2
Boruncnenue o6parHoil matpuiisl. CBoMcTBa OOpaTHON MaTpPUILBL.

[Tonpaznen 1.2. Panr maTpuiibl. Beraricnenue panra MaTpHIlbl. 0,5 0,5 2

Paznen 2. Pemenme cucreM JIMHEHHBIX aJre0panvecKux

. 1 1 6
yYPaBHeHMii

[Mogpazmen 2.1. PemeHwe cucreM ypaBHEHHH MaTpUYHBIM
meronoM. Pemenue cucrem ypaBHeHuit Mmeronom Kpamepa.| 0,5 0,5 3
Pemienne cucrem ypaBHeHnit metonom [aycca.

[Mogpaznen 2.2. CTpykTypa MHOXXECTBA pEIIEHUH CHUCTEMBI
nuHeNHbIX ypaBHeHul. Teopema Kponekepa-Kanemnn.

Pa3zpnen 3. OcHOBBI BEKTOPHOI ajaredpbl 1 1 4

[Mogpaznen 3.1. Ilonsthe BekTOpa. JlMHeWHBIE omepauuu Haj
BEKTOpaMH, UX CBOWCTBA. Teopema O KOJUIMHEApHBIX BEKTOpax.
JleficTBUs HaJx BEKTOpAaMHM, 3aJaHHBIMU CBOMMH KOOPAMHATAMM.
Monyns  BekTOopa. Hampapnsroommue  KOCHHYCBI  BEKTOpPA.
Koopaunatsl MpoOM3BOJBHOIO BEKTOpPAa B JEKApTOBOM CHCTEME
koopauHat. CKajasipHOE MPOU3BEICHUE BEKTOPOB.

0,5 0,5 2

[Monpaznen 3.2. TloHsATHE TUHEHHOTO TpPOCTpaHCTBA. [Ipumepsr
JIMHEWHBIX MIPOCTPAHCTB. JInnerHas 3aBUCHUMOCTbD u
HE3aBHCUMOCTh BEKTOpOB. PaHr cucremsl BektopoB. basuc u| 0,5 0,5 2
Pa3MEpHOCTh BEKTOPHOTO MpocTpaHcTBa. KoopauHaTel BEKTOpa B
Oasuce.
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Pa3nen 4. JIuneiinble MHOT000pa3usi B eBKJIMJAOBBIX
NMPOCTPAHCTBAX

[Toapaznen 4.1. YpaBHeHHE TIPSMOIN Ha IIJIOCKOCTH. Y paBHEHHUE
MPSAMOM, TPOXOJAILEH Yepe3 3aJaHHYI0 TOUKY IEPHEHIUKYISIPHO
3ajaHHOMY BekTopy. MccienoBanue o01ero ypaBHeHHs IPSIMOH.
Yron wmexay OpAMBIMU.  YCJIOBUA  MAPAJUIEIBHOCTH U
NEPHEHAUKYIISIPHOCTH NPSMBIX.

[Mogpaznen 4.2. YpaBHeHHE IUIOCKOCTH, TPOXOISIIEH uepes
3aJaHHYI0 TOYKY MEPHEHAUKYISIPHO 3aJaHHOMY BEKTODY.
HccnenoBanue oO0IIero ypaBHEHHS IUIOCKOCTH. KaHOHHMUYECKoe
ypaBHEHUE TMPSIMON B NPOCTPAHCTBE. YPABHEHHE MPSAMOU,
IPOXOJAIIEH Yepe3 ABE pa3IMuHble TOUKU IPOCTPAHCTBA. YTOJ
MEXy TIOCKOCTSAMH. YTOJ MEXIY NMPSMBIMH B MPOCTPAHCTBE.
YroJs Mexay NpsIMOM U INIOCKOCTBIO.

0,5

[Togpasznen 4.3. KpuBbie BTOpPOro mopsiaka: 3JUIHIC, TUIepOoa,
napaboJa.

0,5

Paszaena 5. MHOro4/1eHbl 4 KOMILIEKCHBIE YU CIA

[Toapaznen 5.1. Muorowiensl. KomrmiekcHbIe unciia U AEUCTBUS
HaJl HUMH. MOJyJIb U apryMEeHT KOMILICKCHOTO YHCIIA.

0,5

[Toapaznen 5.2. ®opMbl 3anMcH KOMIUICKCHBIX 4Hcell. JlercTBus
HaJl KOMIUJIEKCHBIMA YHUCJIaMU B TPUTOHOMETPUYECKOH (dopme.
®opmyna Myaspa. Kopenp N-oif CTeneHHM U3 KOMILIEKCHOIO
yrcna. [lokazatenbHas gopma xommiiekcHoro yucina. ®opmyna
Diinepa.

0,5

Pa3nes 6. JInHeiiHble onepaTopsbl

[Togpaznen 6.1. Ilonarue nuHeitHOro omeparopa. Ilpumepsr
JMHENUHBIX  OMNEPATOPOB. HevictBus  Hajg  JUHEUHBIMU
oneparopamu. OOwmMIl BUJ JIMHEHHOro omepaTopa, MaTpulla
JIMHEMHOTO orneparopa.

0,5

[Togpaznen 6.2. CobcTBEeHHBIE YMCIa M COOCTBEHHBIE BEKTOPHI
MaTpuUllbl. XapaKTEPUCTUUECKHUII MHOTOUYJIEH MaTPUIIbI.

0,5

Pa3gen 7. /InHeiiHbIe MOJ€JIN B DKOHOMHYECKHX 3a1a9aX

1 6.5

[Toapaznen 7.1. Monens MeXayHapOTHOU TOPTOBIIH.

0,5 4

IToxpaznen 7.2. Craruueckas MOJIENb JINHEMHOM
MHOTOOTPACIIEBON SKOHOMUKHU JI€OHThEBA.

0,5 2.5

Bcero

10

8 355

4.3. Ilepeuenb TeM U Y4eOHO-METOAUYECKOr0 OOecnevyeHHus IJIs1 CAaMOCTOATEIbHO

padoThI 00y4aromuXxcs

O0BéM, u
. opMma
Ne Tema camocTosITENBHON bop
VY4ebHO-MeToIn4YecKoe obecreueHne 00y4YeHHS
n/m paboThI
OYHa | OYHO-
;i 3a04Has
Moapaznen 1.1. Marpuubl. Onepanuu Hag marpunamua. OcHoBHble | 0,5 2
cBoiicTBa omepauuii Hax marpunamu. Onpepenurenb. Bbruucienue
oOpaTHoil maTpuubl. CBoiicTBa 00pPaTHO MATPUIIBI.
1. | Obmas dopmyna st | Pxesckuit C. B. Beicmas | 0,5 2
BBIYMCIICHHS OTpEeeIuTeNeH, | MaTemMaTuka [: nuHeiHas anreOpa u



https://znanium.com/catalog.php?item=author&code=157251
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TeopeMma Jlamnaca.

aHAIUTHUYECKasi FeOMeTpHs : yueOHoe
nocoone / C.B. PxeBckuit. —
Mocksa: UH®PA-M, 2019. — 211
c. - Texkct: anexrponHsli. - URL:
http://znanium.com/catalog/product/1
065260

Bricmias MaTeMaTHKa JUTSt
SKOHOMHUCTOB: y4eOHUK JUTSt
CTYJICHTOB BY30B, OOYyYaroIIMUXCS IO
SKOHOMHUYECKUM CIEIUATBHOCTSIM /
[H. II. Kpemep [u ap.]; mox pen. H.
0. Kpemepa - M.: Onurtu, 2010 -
480 c.

Hoapa3znen 1.2. Panr
BblunciieHHe paHra MaTpHIbl.

MaTpHUIlbI.

ba3ucHblii MHUHOP MAaTpPHUBI.

0,5 2

2. | bazucHbIi MUHOP MaTpPHUIIBI

Pxesckuii C. B. Beiciias
Maremaruka [: nuHeliHas anreOpa u
aHAJTMTUYECKAsi T€OMETPHS : yueOHOe
nmocooue / C.B. PxeBckumit. —
Mocksa: UHOPA-M, 2019. — 211
c. - Tekcr: snekrponnsii. - URL:
http://znanium.com/catalog/product/1
065260

Bricmras MaTeMaTHUKa JUIS
SKOHOMHCTOB: YUeOHHK JUIST
CTYJICHTOB BY30B, OOYyYaromuxcs Mo
SKOHOMHUYECKUM CIEIUATBLHOCTAM /
[H. L. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: IOnurn, 2010 -
480 c.

0,5 2

IToapasnen 2.1. Pemenne cucreM ypaBHeHH MAaTPHYHBIM METOI0M.
Pemienue cucrem ypaBHeHuit MeroanoM Kpamepa. Pemenue cucrem

ypaBHeHuii Meroaom I'aycca.

3. | Pemenne cucrem ypaBHEHHI
meronoMm JKopaana-I"aycca.

PxxeBckuii C. B. Bricuras
maTteMaTHka I: nuHeilHas anreOpa u
aHAJTMTUYECKasi TEOMETPHS : yueOHOe
nocoone / C.B. PxeBckuit. —
Mocksa: UTH®PA-M, 2019. — 211
c. - Tekct: snekrponHsii. - URL:
http://znanium.com/catalog/product/1
065260

Bricuias MaTeMaThKa TS
HSKOHOMHUCTOB: YUeOHHK JUTSt
CTYJEHTOB BY30B, OOYyYaromIMXCS MO
HSKOHOMHUYECKUM CIEIUATBHOCTSIM /
[H. L. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: Onurnu, 2010 -
480 c.

Hoapa3nen 2.2. CTpyKTypa MHOXKeCTBA pelIeHHH CHCTeMbl JIMHEHHBIX
ypaBHeHuii. Teopema Kponekepa-Kanemnan.

4, Pemrenue OJHOPOIHBIX
CHUCTEM yYpaBHEHUI.

PxxeBckuii C. B. Briciias
Maremaruka |: nuHelHas anrebpa u
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aHAIUTHUYECKasi FeOMeTpHs : yueOHoe
nocobue / C.B. PxeBckmil. —
Mocksa: UH®PA-M, 2019. — 211
c. - Texkct: anexrponHsli. - URL:
http://znanium.com/catalog/product/1
065260
Bricmias MaTeMaTHKa JUTSE
SKOHOMHUCTOB: y4eOHUK JUTSt
CTYJICHTOB BY30B, OOYyYaroIIMUXCS IO
HKOHOMHYECKUM CIEHUAIBHOCTAM /
[H. II. Kpemep [u ap.]; mox pen. H.
0. Kpemepa - M.: Onurtu, 2010 -
480 c.
IToapasnen 3.1. [lonsiTue BekTOpa. JINHeiiHbIe ONlepalluM HA/l BEKTOPAMH,
ux cBoiictBa. Teopema o0 Ko/uIMHeapHbIX BekTopax. /JlelictBusi Han
BeKTOpaMH, 33aJaHHBIMH CBOMMH KoopauHatamu. Moayiab BeKTopa. 5 2
Hanpasasiiomme kocunycbl BekTopa. KoopauHatbl NpoM3BOJILHOIO
BeKTOpa B [eKapToBoi cucreMe koopauHat. CkajisipHoe NpoU3Be/leHUe
BEKTOPOB.
PxxeBckuii C. B. Bricuras
MaTemaruka l: nuHeliHas anrebpa u
aHAJMTUYECKAsi TeOMETPHS : yueOHOe
BekTopHoe MIPOU3BEICHUE .
5. | Bexropos. CMelLaHHOe nocoone / C.B. PxeBckuit. — 2 9
HPOU3BE/ICHHE BEKTOPOB. Mocksa: UTH®PA-M, 2019. — 211
c. - Tekcr: snekrponnsii. - URL:
http://znanium.com/catalog/product/1
065260
IMoapasnen 3.2. Ilonstme JuHeliHOro mpocrpancTBa. Ilpumepsl
JIMHEHHBIX NPOCTPAHCTB. JIMHeHHAasd 3aBHCHMOCTL M HE3aBHCHMOCTH 5 5
BeKTOpOB. PaHr cucremsnl BekTOopoB. ba3uc u pasMepHOCTHL BEKTOPHOIO
npocrpancrea. Koopaunarsl BekTopa B 6a3uce.
. PxxeBckuii C. B. Bricuras
IIpocrenmue CIIECTBUSA } .
AKCHOM IHeiHoro | MATEMATAKA I: nunelinas anrebpa u
aHAJUTUYECKas TEOMETPHS | yueOHOe
MIPOCTPAHCTBA. .
6. | I[lomnpocTpaHCTBO JIMHEHHOTO mocodue / C.B. Pxesckmif. — 2 2
. Mocksa: UTH®PA-M, 2019. — 211
npoctpanctBa. [Ipocreitmme ] . .
cBOMCTBA HHGHHO c. y TCKC”F. anekTpoHHsd. - URL:
3aBUCHMBIX BEKTODOB, http://znanium.com/catalog/product/1
065260
Honpasznen 4.1. YpaBHeHHe NPSAMO HA IJIOCKOCTH. YPaBHeHHe MPIMOW,
Npoxoasilieil 4Yepe3 3aJaHHYI0 TOYKY MepPHeHIAMKYJSAPHO 3aJaHHOMY | 2 3
BeKTOpy. UccienoBanne 001ero ypaBHeHus1 NpsiMoii.
Pxesckuii C. B. Bricuras
VYpaBHeHHe npsiMoM, | MaTemaruka I: nuHeliHas anrebpa u
MPOXOAAIIeH uepe3 3a/laHHYIO | aHAJIMTHYECKasi TeOMETpHs : yueOHoe
TOUKY MapajjieNbHO JaHHOMY | mocodue / C.B. Pxeckuit. —
7 BEeKTOpy. YpaBHeHue mpsmoli, | MockBa: UHOPA-M, 2019. — 211 5 3
" | mpoxomsmieir  depe3  aABe | ¢. - Tekct: anmexktponnbii. - URL:
JlaHHBIE toukH. | http://znanium.com/catalog/product/1
[Tapamerpuueckue ypaBHenus | 065260
MPSMOM. Bricmas MaTeMaTHKa st
HKOHOMHCTOB! y4eOHHK JUISE
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CTYJIEHTOB BY30B, OOYyYaromIUXCs IO
HKOHOMHYECKUM CHEUUAIBHOCTAM /
[H. II. Kpemep [u ap.]; mox pen. H.
0. Kpemepa - M.: Onuru, 2010 -
480 c.

IMoapa3nen 4.2. YpaBHeHHEe ILUIOCKOCTH, MPOXOsiileii yepe3 3aJaHHYIO
TOYKY NepHeHJIMKYJISPHO 3agaHHOMY BekTopy. HcciaenoBanue o0uiero
ypaBHeHHs ILIocKocTH. KaHoHMuYeckoe ypaBHeHHMe mNpsiMOii B
NMPOCTPAHCTBE. YPaBHEHUE NPSAMOM, MPOXOAsilIeld Yyepe3 1Be pa3jiMyHble
TOYKH NPOCTPAHCTBA.

Pxxesckuii C. B. Bricmias
MaTemartuka l: nuHeliHas anreOpa u
aHAIUTHUYECKasi FeOMEeTpHs : yueOHOe
nocoone / C.B. PxeBckuii. —
Mocksa: UH®PA-M, 2019. — 211
c. - Texkct: anexrponnsii. - URL:
http://znanium.com/catalog/product/1
065260

Bricmias MaTeMaTHKa JUTST
SKOHOMMCTOB: y4eOHUK TSt
CTYJEHTOB BY30B, OOYYaroMIUXCS IO
SKOHOMHYECKUM CITCIUATBHOCTSIM /
[H. II. Kpemep [u ap.]; nox pen. H.
. Kpemepa - M.: Onuru, 2010 -
480 c.

[Tapamerpudecknue ypaBHEHUs
MPSMOM.

Hoapaszgen 4.3. Kpusble BTOpPOro mopsjaka: 3JUIMIC, TrunepdoJa,
napado.a

PxxeBckuii C. B. Bricuras
mareMaTHka I: nuHeilHas anreOpa u
aHAJTMTUYECKasi TEOMETPHS : yueOHOe
nocobue / C.B. PxeBckuil. —
Mocksa: UHOPA-M, 2019. — 211
c. - Tekct: snekrtponHbll. - URL:
http://znanium.com/catalog/product/1
065260

Bricuras MaTeMaThKa InIE:
HYKOHOMHUCTOB: y4eOHUK JUTSt
CTYJEHTOB BY30B, OOYyYaromIMXCS MO
HKOHOMHUYECKUM CIELIUAIBHOCTAM /
[H. L. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: Onurn, 2010 -
480 c.

BriBon KAaHOHUYECKOTO
ypaBHEHUs1 Jiuica. BeiBoa
KaHOHMYECKOTO  YpaBHEHUS
TUTIEPOOIIBL. BriBog
KaHOHMYECKOTO  YpaBHEHUS
napadobl.

IHoapa3nen 5.1. MHOro4wieHbl H KOMILJIEKCHbIE YHCJIA

Pxesckuii C. B. Beicmas
mareMaTHka l: nuHelHas anreOpa u
aHAJTUTUYECKAs TEOMETPHS | yueOHOe

Pasioskeie MHOFOWIeHa 1 mocobne / C.B. PxeBckuit. —

10. 3IOKCHHAC MHOTOHIIC Mocksa: UTHOPA-M, 2019. — 211

MHOxuTenu. Teopema bey. . N }

c. - Tekct: snekrponHsii. - URL:

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

Bricmas MareéMaTuka JUISA
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HKOHOMHUCTOB: YU4eOHUK TUTSE
CTYJCHTOB BY30B, OOYYarOMIUXCS TIO
HKOHOMUYECKUM CIIEHUAIBHOCTSIM /
[H. L. Kpemep [u ap.]; mox pen. H.
III. Kpemepa - M.: FOnutu, 2010 -
480 c.

Hoapaznen 5.2. ®opmbl 3aNUCH KOMIUIEKCHBIX 4Mces. JleMCTBUAA Ha
KOMIUIEKCHBIMM YHCJIAaMHM B TPHUroHOMeTpuueckoil ¢opme. Popmynaa
Myagspa. KopeHb N-0ii cTenneHH U3 KOMILJIEKCHOTO Yucia. [lokazareabHas
(hopma koMIIeKCHOTO Yuciaa. PopmyJia Jiisiepa.

11.

HepaBeHCTBO TPCYTOJIbHUKA

PxxeBcknii C. B. Bricmas
MaTemartuka l: nuHeliHas anreOpa u
aHAJTUTUYECKAs TEOMETPHS : yueOHOe
mocoobue / C.B. PxeBckuit. —
Mocksa: UH®PA-M, 2019. — 211
c. - Texkct: anexrponnsii. - URL:
http://znanium.com/catalog/product/1
065260

Moapa3nen 6.1. IlonsaTHe JuHeiiHOoro omeparopa. Ilpumepsl JTHHEHHBIX
oneparopos. /[leiicTBusi Haj JMHeHHbIMHM omnepatopamu. OOmmii BuUA
JIMHEHHOT0 ONepaTopa, MATPUIA JMHEHHOT0 oneparopa.

12.

[IpeoOpazoBanrie  MaTpPHIIBI
JUHEHHOTO omeparopa Mpu
nepexojie K HOBOMY 0azucy

P>xesckuii C. B. Bricmas
Maremaruka [: nuHelHas anreOpa u
aHAJMTUYECKAsi T€OMETPHS : yueOHOe
nmocooue / C.B. PxeBckumit. —
Mocksa: UHOPA-M, 2019. — 211
c. - Texkct: snekrponHsll. - URL:
http://znanium.com/catalog/product/1
065260

Bricmras MaTeMaTuKa JUIS
SKOHOMHCTOB: YUeOHHK JUIST
CTYJICHTOB BY30B, OOYyYaromuxcs Mo
SKOHOMHUYECKUM CIEIUATBLHOCTIM /
[H. L. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: IOnurn, 2010 -
480 c.

IMoapa3aen 6.2. CoGcTBeHHbIE YHCIA
XapakTepucTHYEeCKUI MHOTOYJIeH MAaTPUIlbI.

1 COOCTBEHHBIC BEKTOPbl MATPHIBI.

13.

WNHBapuaHTHOCTH
XapaKTepUCTHUECKOT O
MHOTOYJIEHA  OTHOCHUTENIbHO
BbIOOpa Oazuca

P>xeBcknii C. B. Bricmas
Maremaruka |: nuHelHas anreOpa u
AHAIUTUYECKAsi TEOMETPHS : yueOHOe
nmocoone / C.B. PxeBckuil. —
MockBa: UHOPA-M, 2019. — 211
c. - Texct: snextponHsi. - URL:
http://znanium.com/catalog/product/1
065260

Bricmras MaTeMaTHKa IfIE:
SKOHOMUCTOB: y49eOHUK VIS
CTYJEHTOB BY30B, OOYYarOMIMUXCS TO
SKOHOMMYECKHUM CHEIHAILHOCTAM /
[H. L. Kpemep [u ap.]; nox pen. H.
III. Kpemepa - M.: FOnutu, 2010 -
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\ | 480 c.

Hoapa3nen 7.1. Moaeab Me:KITYHAPOAHOM TOPTrOBJIM. 0,5 4

PxxeBcknii C. B. Bricmas
MaTemaruka l: nuHelHas anreOpa u
aHAJTUTUICECKAs TEOMETPHS : yueOHOe
mocoobue / C.B. PxeBckumit. —
Mocksa: UH®PA-M, 2019. — 211
c. - Texkct: anexrponHsli. - URL:
http://znanium.com/catalog/product/1

14. 0,5 065260 2 4
Bricmas MaTeMaTHKa JUTS
SKOHOMHUCTOB: y4eOHUK JUTSt

CTYJICHTOB BY30B, OOYYaroIIMUXCS IO
HSKOHOMHYECKUM CIEIUAITBHOCTSAM /
[H. II. Kpemep [u ap.]; nox pen. H.
. Kpemepa - M.: Onuru, 2010 -
480 c.

Ioapasnea 7.2. CraTuyeckasi MojeJb JHHEHHOHl MHOrooTpacieBoi

0,5 2.5
3KOHOMMKH JIeoHTHLeBA.

PxeBcknii C. B. Bricmras
Maremaruka [: nuHeliHas anreOpa u
aHAJMTUYECKAsi T€OMETPHS : yueOHOe
OKOHOMHUKO-MaTeMaTtHyeckasg | mocooue / C.B. PxeBckuii. —
MOJIETb MexoTpacieBoro | Mockea: UHOPA-M, 2019. — 211
OayiaHca. [Ipumenenue | c. - Tekcr: snekrpoHHbId. - URL:
0aIaHCOBOIO METO/a B | http://znanium.com/catalog/product/1

15. | apanmuze skoHomuyeckux | 065260 0,5 2.5
IIOKa3aTelieH. Jluneitnas | Briciasg MaTeMaTHKa s
MOJIENb TOPrOBJIU. | SKOHOMHUCTOB: YUeOHHK JUIST
CrpykTypHas MaTpulia | CTYJIEHTOB BY30B, OOYyYarOIIMXCS TIO
TOPrOBIIN. SKOHOMHYECKHM CICIHUAITBHOCTIM /

[H. L. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: IOnurn, 2010 -
480 c.
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5. ®oHa OLIEHOYHBIX CPEACTB AJIA MPOBEACHUS MPOMEKYTOYHOM aTTeCTallMu

5.1. dtansl popMUpOBaHKS KOMIIETEHIM I

HNuaukarop
IMoapa3aen nMCHUNIHHBI Kommnerennusi | pocru:keHust
KOMIIETCHIIUH
[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. Beluucinenue 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
CHUCTEMBI JIMHEMHBIX ypaBHeHuH. Teopema Kponekepa- VK-1 V4
Kanemnu. H4
[Tonpaznen 3.1. [lonstue BekTopa. JIuHElHbIE onepanuu 34
HaJl BEKTOpPaMH, UX CBOMCTBA. TeopeMa O KOJUIMHEApPHBIX
BEKTOpax. JefcTBUSA Hal BEKTOpaMH, 3aJaHHBIMU CBOUMU V4
KoopauHatamMu. Mopayne  Bektopa.  Hampasisromme 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 BEKTOpPOB. 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 NPSAMOM, MPOXOIALIEN Yepe3 3aJaHHYI0 TOUKY
NEPIEHIUKYIIPHO 3aJlaHHOMY BekTopy. Mccimenosanue 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
MJIOCKOCTBIO.
34
ITongpasnen 4.3. KpuBble BTOpOro mOpsAKa: 3IUINIC, 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
qyuca. H4
[Mogpaznen 5.2. ®@opmbl 3aMUCH KOMIUIEKCHBIX YHCEI. 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
onepatopoB. JleiicTBus  Haj

[Ipumepbl  TUHENHBIX

v 9y y YK-1 v4
JUHEWHBIMU  omeparopamu. OOWmMI BHI JIMHEHHOTO

orepaTopa, MaTpHIla JUHEHHOro ornepaTopa. H4

[Mogpaznen 6.2. CoOcTBeHHBIE 4YHCIa M COOCTBEHHBIC 34

BEKTOPbl MAaTpHIIbl. XapaKTEPUCTHUYECKHH MHOTOUJICH YK-1 V4

MaTpHLbIL. H4

34

[Toapaznen 7.1. Monens MeXAyHApOAHONU TOPTOBIIH. VK-1 V4

H4

34

[Mogpazmen 7.2. Craruueckas MoOJelb JIMHEWHOU VK-1 7

MHOT00TpAacieBOi SKOHOMUKH JIeOHThEBA. Ha

5.2. lllkanbl 1 KPUTEPUH OLEHUBAHMS IOCTUKEHUSI KOMIETeH i
5.2.1. llIkajapl OeHUBAHMSA JOCTUKEHUS KOMIIeTCH NI

Bun onenku OneHkun
Axanemudeckas
OlleHKa 1o 4-X HEYJOBJIETBOPUTENBHO | YOBIETBOPUTEIBHO | XOpPOIIO OTJINYHO
OaJJILHOM IIIKaJIe

5.2.2. Kputepuu oueHUBaHMUS JOCTUKEHUS KOMIETEH UM

KpuTepun oieHKH HA JK3aMeHe

OneHka, ypoBeHb
IOCTHIKEHUSI
KOMIIETEHIIN U

Omnucanue KpuTEpUEB

OTnu4HO, BBICOKHM

OOyuvaromuiics  moOKa3aJl  TMOJHbIE U TIJIIyOOKHE  3HaHUs
MPOrpaMMHOI0 Marepuaia, JOrMYHO U apryMEHTHPOBAHO OTBETHII
Ha BCE BOINPOCH JK3aMEHAIMOHHOTO OWiera, a TaKke Ha
JIOTIOJTHUTEJbHBIE BOIPOCHI, CHOCOOEH CaMOCTOSTENIHO pellaTh
CJIIOKHBIC 3a/1a491 JUCIUTUINHEBI

Xopo1o, NpOABUHYTHIN

OOyuaromuiicss TBEpO 3HAET MPOTPaMMHBIA MaTepua, IrPaMOTHO
€ro u3JjaraeT, He JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH B OTBETE,
JIOCTaTOYHO TIOJHO OTBETHWJI Ha BOIPOCHI HK3aMEHALIMOHHOTO
Ounera U JONOJHUTENbHBIE BOIPOCHI, CIIOCOOEH CaMOCTOSITEIbHO
pemaTh CTaHJapTHBIE 334 TUCIUIITUHbI

Y 10BIIETBOPUTENBHO,
IMOPOTOBBIN

OOyuvaromuiicss MOKa3ajl 3HAaHUE TOJIBKO OCHOB IPOTPaAaMMHOIO
MaTepHaga, YCBOWJI €ro IMOBEPXHOCTHO, HO HE JIOMycKall IpyObIX
OmMOOK WM HETOYHOCTEH, TpeOyeT HaBOJAIIUX BOMPOCOB IS
MNpaBHUJIILHOTO OTBETA, HC OTBCTUJI HAa OOIOJHHUTCIBHBIC BOIIPOCHI,
CIOCOOEH pelaTh CTaHIAPTHBIC 3aJa4M JTUCLMIIIMHBI C IIOMOIIbIO
npernoaaBaTceisd
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HeynosnersopurensHo,
KOMIIETEHIIUSI HE OCBOEHA

OOyuaromuiicsi HE 3HACT OCHOB NIPOrPAaMMHOTO MaTepuaa,
JOMyCKaeT TpyOble OIMMUOKM B OTBETE, HE CIOCOOCH pemiarh
CTaHJapTHbIE  33Jayd  JUCLUUIUIMHBL  JaXX€ C  I[OMOIIBIO
npenojaBaTess

Kpurepumn onieHKH TeCTOB

OneHka, ypoBeHb
IOCTHKEHUS
KOMIIETEHIIUU

Onucanuie KpUTEpHUEB

OTIUYHO, BBICOKHM

CopepxaHue MpaBUIIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopo1o, NpOABUHYTHIN

CopepxaHue MpaBUIIbHBIX OTBETOB B TeCTE HE MeHee 75%

VY 10BIETBOPUTEIBHO,
MIOPOTOBBIN

ConeprxaHue paBUIbHBIX OTBETOB B TecTe HEe MeHee 50%

HeynosnersopurensHo,
KOMIIETEHIIMsI HE OCBOEHA

CopepxaHue npaBUJIbHBIX OTBETOB B TecTe MeHee 50%

Kpurepun oieHKHM yCTHOr0 onpoca

OneHka, ypoBeHb
JOCTUKEHUS
KOMIIETEHIINH

Omnucanue KpUTEpPHUEB

3auTeHo, BEICOKHUH

OOyuvaromuiics JIeMOHCTPUPYET YyBEpEHHOE 3HAHUE MaTepuaa,
YETKO BBIPAXACT CBOIO TOUYY 3pEHUS II0 paccMaTpUBaEMOMY
BONPOCY, TPUBOJISI COOTBETCTBYIOIIUE MPUMEPHI

3auTeHO, IPOABUHYTHIH

OO6yuaromuiicsi JEMOHCTPUPYET YBEPEHHOE 3HAHME MaTepHalia, HO
JIOTYCKaeT OTAeNbHbIE MOTPEIIHOCTH B OTBETE

3a4TeHO, TOPOTOBBIN

OOyuaromuiicsi JIeMOHCTPUPYET CYIIECTBEHHBIE TMPOOENIbl B

SHAHUAX MaTepuaia, J0IyCcKacT OIIMOKH B OTBETaX

He 3auteno,
KOMIIETEHITHS HE
OCBOCHA

OOyuaromuiicsi 1eMOHCTPUPYET HE3HAHHWE MaTepuala, JOMyCKaeT
rpyOsble olIMOKH B OTBETaX

KpnTepml OILICHKH pCIICHUSA 3a1a1

Onenka, ypoBeHb
OCTHIKEHUSI
KOMIIETCHIIU M

OnucaHue KpUuTepHes

3auTeHo, BEICOKHI

OOyyaromuiicss yBepeHHO 3HAeT METOJUKY U aJITOPUTM pEIICHUS
3aJ]auu, He JIOMYCKAeT OINOOK MPU €€ BHITOTHEHUH.

3auTeHo, IPOABUHYTHIN

OOyyaromuiicss B 1I€IOM 3HA€T METOJIUKY M alTOPUTM pEIICHUS
3a/1auu, HE JIOMYCKaeT IPyOBIX OMMOOK MPH €€ BHIMOTHEHHUH.

3auTeHo, TOPOTOBBIH

OOyyaromuiicss B 1I€JIOM 3HA€T METOJUKY M aJTOPUTM peIICHUS
3aJjauy, JIONyCKaeT OIIMOOK IpH €€ BBINOJHEHHH, HO CHOCOOeH
MCIPABUTh UX NMPHU NOMOIIIHN MTpernojaBaTes.

He 3auteno,
KOMIIETEHITNS HE
OCBOECHA

OOyuaromuiics He 3HaeT METOJMKY U aJrOPUTM pELICHUs 3a/lauH,
JIOTTyCKaeT TpyOble OIIMOKW MpH €€ BBHIMOJIHEHWH, HE CIOCOOEH
VCIIPABUTH UX NPU NOMOIIN ITPENOgaBaTelsl.
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Kpurepuii permieHus1 KOHTPOJbLHOM padoThI

Onenka Kpurepun
CocraBiieH MPaBUJIbHBIA AITOPUTM PEHICHUS 3a/1a4, B JOTHYECKOM
3a4TEHO paccyxIeHuH, B BEIOOpe POPMYIT U PELICHUH HET OMNOOK, MOTy4YeH

BepHBIfI OTBCT, 3aJa4l PCIICHEI palliOHAJIbHBIM CIocoooM

3amaHus  KOHTPOJBHOH pabOThl HE pemeHbl MM  PEIIeHBI

HE 3a4TE€HO
HENPABWIbHO; UMEIOTCS YIYIIEHUS B 0(hOpMIICHUU.

5.3. MaTepuaJbl 1Jisl OLEHKH J0CTHKEHNSI KOMITeTeH N
5.3.1.1. Bonipochl K 3K3aMeHy

Kowmre-
Ne Copnepxanue - NAK
1 Martpuusl. Onepauyu Hag Marpuiiamu. OCHOBHBIE CBOMCTBA YK-1 v4
orepanuii HaJl MaTpULIAMHU.
Onpenenureny KBaIpaTHBIX  MATpHI:  ONpPEAEICHUE U YK-1
2. OCHOBHblE  cBoWcTBa. MuHopel W anredOpanyeckue V4
JIOTIOJIHEHUS.
OO6mas popmyna as BIUUCICHUS ONPENCIUTENCH, TeopemMa YK-1 34
3. Jlanmaca. OGpartHas MaTpuLa. V4
4 Boruncnenne o6parHoil martpunpl. CBolicTBa 0OpaTHOU YK-1 V4
MaTpHULIbIL.
5 Panr marpunel. ba3ucHbli MUHOp Marpuubl. Beruncienue YK-1 34
paHra MaTpHULbIL.
6 Pemenue cucreM ypaBaenui meronoM Kpamepa. YK-1 y4
7. Pemenue cucreM ypaBHeHui MeroaoM ['aycca. YK-1 Y4
8 Pemenne cucreMsl IMHEMHBIX YPAaBHEHUN B MAaTPUYHON YK-1 V4
dopme.
9. Pemenue cucrem ypaBHeHuit merogom ["aycca. YK-1 V4
10. | Teopema Kponekepa-Kanemnu. YK-1 34
11. | IlonsTue Bektopa. JIuHeliHbIe onepaluy HajJ BEKTOpaMH, MX YK-1 34
cBoiicTBa. Teopema 0 KOJUIMHEAPHBIX BEKTOPaX.
12. | Ilpoeknust BekTopa Ha ocb. OCHOBHBIE CBOWCTBA IMPOEKIUH. YK-1 34
Yron Mmexny BeKTopaMmH. Yron BekTopa ¢ ocbro. [loHsTue
0a3uca BEKTOPHOTO MPOCTPAHCTBA.
13. | HeiicTBus HaJ BEKTOPaMH, 3aJJaHHBIMHA CBOMMH YK-1 34
KoopAauHaTaMu. Moaynb Bekropa. Hampasistoniye KOCHHYCHI
BeKTOpa. KoopiMHATHI TPOU3BOIBHOIO BEKTOPA B IEKAPTOBOMI V4
CUCTEME KOOPJUHAT.
14. | CkansipHoe MpOU3BEACHUE JIBYX BEKTOPOB. YK-1 34
15. | YpaBHeHue mnpsMod Ha IUIOCKOCTH. YpaBHEHUE MPSIMOH, YK-1 34
NPOXOJAIIEH dYepe3 3aJaHHYI TOYKY MEPIEHIUKYISIPHO
3ajaHHOMY BekTopy. MccrienoBanue oOuIero ypaBHEHHS v4
IPSIMOA.
16. | YpaBHeHHE TpsSMOM, MPOXOISIIEH dYepe3 3aJaHHYI TOYKY YK-1 34
NapajuIeJIbHO JAaHHOMY BEKTODY.
VYpaBHEHHE NPSIMON, MPOXOALIEN YEpe3 JBE JTAHHBIE TOUKHU. v4
ITapameTpuyeckrie ypaBHEHHUsI IPSIMO.
17. | Yron Mexay mOpsSMbIMUA. YCJIOBHUS MapalieIbHOCTH U YK-1 34
NEPHEHIUKYJIIPHOCTH IIPSIMBIX. V4
18. | YpaBHeHHE IUIOCKOCTH, MPOXOASIICH yepe3 3aJaHHYI0 TOUKY YK-1 34
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NEPIECHANKYJSIPHO  3aaHHOMY Bektopy. HccinemoBanue V4
00I11ero ypaBHEHHUs TNIOCKOCTH.

19. | KanoHnueckoe ypaBHEHHE TIPIMOM B  TPOCTPAHCTRBE. YK-1 34
YpaBHEHHE NPAMOW, NPOXOIALICH dYepe3 JABE pPa3IU4HbIC va
TOUYKH npocTpaHcTBa. [lapamerpuueckrie ypaBHEHHUsI IPSMOIA.

20. | Yrom Mexay IUIOCKOCTSMH. YTON MEXIy TNpPSMBIMH B YK-1 34
MPOCTPAHCTBE. YTOJI MEXAY NPSIMOI U IIIOCKOCTHIO.

21. | Dmmnc. BeIBoJ KaHOHUYECKOTO YpaBHEHHS SJUTUIICA. YK-1 Y4

22. | UccnenoBanue ¢GopMbl JIIIUIICA TI0 €ro KaHOHHMYECKOMY YK-1 V4
YPaBHEHHIO.

23. | 'mnep6oma. BeiBo1 KAHOHMYECKOTO YpaBHEHHUSI TUIIEPOOJIBI. YK-1 Y4

24, MHorounensl. Pa3znoxeHue MHOroudjleHa Ha MHOXKHUTENH. YK-1 V4
Teopema besy.

25. | KommiekcHble 4ucna W JEHCTBUS Haj HUMU. Moayns u YK-1 34
apryMEHT KOMIUIEKCHOTO YHCIA.

26. @opMbl  3aMCU  KOMIUIEKCHBIX 4ucenl. JleHcTBusi Han YK-1 34
KOMILUICKCHBIMHU YUCIIAMH B TPHTOHOMETPHUYECKON (hopMme.

27. | ®opmyna Myaspa. Kopenb N-oif cTeneHu uU3 KOMIUIEKCHOTO YK-1 34
qrca.

28. | llokazatenbHas ¢Qopma KomIuiekcHOro uwucia. Dopmyia YK-1 34
Diinepa.

29. | llonarue nuHeHHOro mpocTpaHcTBa. llpuMepsl ITHHEHHBIX YK-1 34
POCTPAHCTB.

30. | JIunelinas 3aBHCUMOCTh M HE3aBUCHMOCThH BEKTOPOB. YK-1 34

31. | Panr cuctemsl BekTOpoB. ba3uc u pasMepHOCTb BEKTOPHOTO YK-1 34
npoctpancTBa. KoopauHatel BekTopa B Oasuce.

32. | lonsatue nuHelHOro omnepatopa. Ilpumepsl JIUHEHHBIX YK-1 V4
oneparopoB. /[elcTBHS Ha/l IMHEWHBIMU ONIEPATOPAMH.

33. | O6muit BHA JMHEWHOrO olepaTopa, MaTpulla JHMHEHHOro YK-1 V4
orepaTopa.

34. | CobcTBeHHBIE uuCla M COOCTBEHHBIE BEKTOPbI MAaTpUIBL. YK-1 34
XapakTepUCTUUYECKUI MHOTOUYJIEH MATPHUIIBI.

35. Moenp MEKIyHapOJHOW TOPrOBIIN. YK-1 Y4

36. | Cratmueckass ~ Mozenb  JIMHEHHOH  MHOTOOTPACIEBOM YK-1 v4
HKOHOMHKH JIeOHThEBA.

5.3.1.2. 3aga4u K IK3aMeHY
Kommnere
Ne Coaepixanue — NAK
3 2 4 2
1. | Haiftu paar matpuner A= 2 0 1 1 VK-1 H4
0 4 51
Haiitu rTnaBHOEe 3HaueHWe aprymMeHTa U apryMEHTHI
2. KOMIUTEKCHBIX uncen Zy =—l, z, =1, z3 =—1+1. YK-1 H4
3. PemmnTh cuctemy NTMHEMHBIX ypaBHEHUN MeToIoM [aycca YK-1 H4
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X, +3X, =3X; +4%X, =9
X, +X, = X3 +2X, =5
3X, +2X, —X; =9

X; +3X; —5X, =9

3amucarh 4ynucia

T .. T T ... T
4. | z;=2c08— —2isin—, z, =—COS— +isSln— VK-1 H4
4 4 17 17
B TPUTOHOMETPUYECKOH popme.
5 HamnucaTth ypaBHEHHE IMJIOCKOCTH, KOTOpas MPOXOJIUT Yepes3 V-1 14
- TOYMKH Ml (19_190)9 MZ (_29351)9 M3 (09091) )
[IpuBecTu kK HOpMaJIbBHOMY BUy YPaBHEHHE IJIOCKOCTH
6. 2X+2y—-z+15=0. YK-1 H4
5.3.1.3. Bonpochl K 3a4eTy ¢ OLeHKOM
«He npexycMoTpeHbI»
5.3.1.4. Bonpocsl K 3a4eTy
«He npexycmoTpeHb»
5.3.1.5. IlepeyeHb TeM KYPCOBBIX IPOEKTOB (pador)
«He npexycmMoTpeHbI»
5.3.1.6. Bonpocsl Kk 3a1MTe KypcoBOIro npoexra (padornl)
«He npexycmMoTpeHbI»
5.3.2. OneHO4YHBIC MATEPHAJIBI TEKYILIEr0 KOHTPOJIS
5.3.2.1. Bonpocsl TeCTOB
Komme-
Ne Conep:xanue TeHmst HJIK
1. 1 0 3 YK-1 V4
Onpenenurens (0 1 0] pases...
0 31
(OFE
(?)0;
(?) 4;
(?) 3,
2. [TogMHOXXECTBO JTaHHOTO JIMHEWHOTO TIPOCTPAHCTBA, 3aMKHYTOE YK-1 34
OTHOCHUTENIBHO JIMHEHHBIX oOlepanuid, BBEJIEHHBIX B JIAHHOM
JMHEHHOM IPOCTPAHCTBE, SIBISIETCS:
(?) HEMMHEWHBIM TOIPOCTPAHCTBOM;
(?) cucremoit;
(!) TMHEHHBIM TOIPOCTPAHCTBOM.
3. Bce KopHH XapakTepUCTHYECKOTO YPABHEHHS CaMOCOIIPS)KEHHOTO YK-1 34

oreparopa
(!) meficTBUTENbBHEIE;
(?) MHMMBIE;

(?) MONOKUTETBHBIE;
(?) oTpuLiaTenbHbIE.
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4, Matpuiia TMHEHHOTO onepaTopa A, TeUCTBYIOIIETO B HEKOTOPOM YK-1 34
JMHEHHOM IIPOCTPAHCTBE, SIBJISICTCS B JAHHOM 0a3uce quaroHaIbHON
TOTJ]a U TOJIBKO TOTJa, KOT/1a BCe BEKTOPHI 3TOTr0 6as3uca SBISIOTCS ...
(NcoOcTBeHHBIME TS A;
(?) maTpuIIEii-CTPOKOIA;
(?) marpuieit cTono1I0M;
(?) BBIPOKICHHOM MATPHUIICH.
S. PacnionoxeHue npsAMbIX B IIOPSAJIKE YBEIUYECHUS yIila UX HAKJIOHA K YK-1 34
ocu abcrucce
1: X-5Y+20=0
2: X-3Y+18=0
3:2Y-8+X=0
4:5Y +X-16=0
6. C yBennyeHUEeM pacCTOSHUN 0 Havyajla KOOPAUHAT IpsIMble YK-1 34
pacrmoiararTcs:
1:6X+ Y- 6=0
2:6X+2Y-12=0
3:6X+3Y-18 =0
4:6X+4Y -24=0
7. [Tapel npsAMBIX: YK-1 34
Y-6X-10=0, Y- 11X+2=0 MepeCeKar0TCs
Y-5X-8=0, Y-5X+8=0 napaIeIbHbI
Y-4X-7=0,4Y + X+20=0 nepneHauKyIspHbI
Y-3X-4=0, 3Y- 9X-12=0 coBmamaroT
8. Bripakenue, cooTBeTcTBYIOIIEE TPaPUKY: YK-1 34
Ay
L~
3
/ X
-~ -6 0
() y=05x+3;
(?) y=x-3;
(?) y=0.5x-3;
(?) y=-6x+ 3.
9. VYrnoBo# kodpduruent K npsmMoit paBeH. .. YK-1 34
y A
2/
X
73 0 "
3
(?) -2;
M 2/3;
(?) 3/2.
10. | Yroa mexnay npsiMbiMi X -2y +3 =0 u 3x +y-5=0 paBeH ... YK-1 Y4
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rpamycam.
(?) 45;
(?) 30;
(?) 90;
" 0.

11.

KoopauHaTsl BepiuHa napaboist Y- — 4y — 4X —8 = 0 UMeI0T BUJ
(-3,2);

(3.2);

(2.3);

(-2,-3).

YK-1

V4

12.

Kpupas X? — y? —4X +6y = 9 uMeeT LEHTp B TOYKE C KOOPIMHATAMH
(2,3);
(4,9);
(4, 6);
(4, -6).

YK-1

V4

13.

Bersu mapa6onsl Y2 — 4y + 2X + 8 = (0 HAIPaBJICHHI ...
BJICBO;

BIIPABO;

BHU3,;

BBEPX.

YK-1

V4

14.

Vpasuenne 4x2—5y? +20x +30y + 10 = 0 ompexenser:
(1) runiepbouty;

(1) mapabomy;

())OKpyKHOCTB;

(") snnumnc.

YK-1

V4

15.

Cpenu BEKTOPOB J = (2?-4 JT_IZ), b = (i_— j—IZ) u
C=(-4i+8j+ ZIZ) KOJUTHHEAPHBI. ..

YK-1

34

16.

U3 BeKTOpOB J = (| -2 j-3l2) ub = (—i_+2 j—3l2) KOJUIMHEAPHEI
sextopy AB, rne A=(-3;1;5), B=(-4;3;2)....

YK-1

34

17.

C yBenMYeHUEM CKATSPHBIX MPOU3BE/ICHUN MTapbl BEKTOPOB
pacrojararTcs B MOPsIKE:

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

w
Tl Tl

YK-1

V4

18.

Bektop C = @ XD  wumeer koopaMHATHL. .. IpH YCIOBHH, YTO

a =2 0,-1), b =1, 1,2

YK-1

V4
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C=(1,-3,2)
C=123)
C=3-21)
C=(2,1,-3)

19.

2 2
>y
JlaHo ypaBHeHUe 3JuIHIca 2—5 +~——=1. Bonpmas nomyocs 3T0Oro0

9
QJUJIMIICA PaBHA...
(?5
(?) 25
(”)3
(”9

VK-1

V4

20.

2 2
AcumnToramu runepOoasl X _ Y© _ 4 ABJISIOTCS NPSIMBIE. ..

16 9

YK-1

V4

21.

DKCIEHTPUCUTET TUIEePOOITBI Xy 1 PaBeH...
4 3
1

?) =
?) >

2 .
J7°

J7

(? B

)

YK-1

V4

22.

Ypasuenne npsamoii 3X — 6Y +12 =0  orpeskax umeer su. ..

6 3
m——lzh

YK-1

34

23.

YpaBHEHHUE OKPYKHOCTH C IIEHTPOM B Touke (1;2) u pamuycom R=2
MUMEET BUI. ..

@ (x+1)7 +(y+2)° =

@ (x=1) +(y—-2)’
@ (x+17 +(y+2) =

2;
4.

YK-1

34
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24.

Tonyocu smmnca 3X° +16y? =192 pasnsr:
?) a=3hb=16 :

©) a=8b= 2\/§ :

?) a=64 b=12 )

VK-1

V4

25.

Kanonmueckoe YPaBHCHUE JJIJIMIICA UMCCT BU !

X2 2
05—z =1
X2 2
O 5+ =1
2 2

QA

a’ b?

VK-1

v4

26.

2
YpaBHenue xupekTprcs mapabonsr Y = 8X nmeer Bux:

YK-1

V4

27.

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

(1) Panrom matpwuiisr;

(?) TlopsiakOM MaTPHUIIBL;

(?) OnpenenureneM MaTpHUIBL;

(?) lnaroHasapio MaTPHIIBL.

YK-1

34

28.

Ecnu B MaTpuIie 4ucio CTPOK PaBHO YHCITY €€ CTOJIOIOB, TO TaKas
MaTpHIla Ha3bIBACTCSI:

(?) enuHMUHOM;

(1) xBagpatHO¥;

(?) nMaroHaIBHOM.

YK-1

34

29.

Eciu B MaTpule BCC 3JICMCHTEI TJIaBHOM JHaroHaIn PpaBHBI CIUHUIIC,
a BCC OCTAJIBHBIC 3JIEMCHTBI — HYJICBBIC, TO TaKas MaTpula
Ha3bIBACTCA. ...

YK-1

34

30.

Ecom A u B — [1Ba JuMHEHHBIX omepaTtopa, ACUCTBYIOIIMX B
eBKJIMI0BOM IpocTpaHcTBe E, To omeparop (AB) *, compspkeHHBIH
IIPOU3BEICHUIO ITUX OIIEpaToOpOB, paBeH:
(DB*A*,

(?)A*B*;

(?)BA;

(?)AB.

YK-1

34

31.

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

(1) [MepecTanoBOYHBIMY;

(?) PaBHBIMH;

(?) O6parHbIMU.

YK-1

34

32.

Eciau  XapakTepUCTHYECKOE ypaBHEHHE KBAAPATHONM  MATPHIIBI
HOPSIIKA N UMEET N MOMAPHO Pa3InYHBIX JECHCTBUTEIBHBIX KOPHEH,
TO 3Ta MaTpuIla M0J00HA HEKOTOPOI MAaTpPHIIE:

(?)enuHMUHOM;

(?) kBagpartHOIA;

YK-1

34
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(1) auaroHanbHOIA.

33.

Ecnu  XapakTepuCTHYeCKOe YpaBHEHHE JIMHEHHOTO —OIeparopa,
JICUCTBYIOIIETO B N-MEPHOM JIMHEWHOM IIPOCTPAHCTBE, HMMEET N
HOMApHO PAa3IHYHBIX JIEHCTBHTEIBHBIX KOPHEH, TO CYIIECTBYET
6a3uc, B KOTOPOM MaTpHIia 3TOT0 ONepaTopa ABJISETCS ...
(?)enuHNYHOI;

(1) xBagpaTHOI;

(?) nmnaroHaabHOM.

YK-1

34

34.

COBOKYITHOCTh M * N JICHCTBUTEIBHBIX YHUCEI, PACIOJIOKECHHBIX B
BUJIE MIPSMOYTOIBHON TaOIUIIBI, TJI€ M — YHUCIIO CTPOK, N — YHCIIO
CTOJIOLIOB TAaOJINIILI, HA3BIBAETCH. ..

VK-1

34

35.

KBagparnynass ¢opmMa KaHOHMUYECKOTO BHJIAa HE HMEET B CBOECH
3aICH:

(?) OrpunaTenbHBIX 3HAYCHUN;

(1) TonapHbIX POU3BEACHU TEPEMEHHbIX

(?) BekTopos.

YK-1

34

36.

B nuHeliHoM mpocTpaHcTBe V2 JIr00bIE 1Ba KOJUTMHEAPHBIX BEKTOPA:
(1) JIuneiino 3aBUCHMBI;

(?) JTuneiino He3aBUCHMEI,

(?) KomruianapHsr;

(?) Ilepecekarorcsi.

YK-1

34

37.

OmpenenuTesnb NPOU3BEICHUS IBYX KBAIPATHBIX MATPHI] OJJHOTO
HOps/IKA PaBEH:

(1) IMpousBeaeHUIO ONPEACTUTENCH ITUX MATPHIL;

(?) Cymme onpesienuTeneii;

(?) Y1BoeHHOMY IPOM3BEICHUIO OPE/ICIIUTEIICH ATUX MATPHIL.

YK-1

34

38.

Martpua TOXIECTBEHHOTO OIEepaTopa HE3aBUCHMO OT BbIOOpa
0a3uca B IMHCHHOM ITPOCTPAHCTBE SBIISICTCSL:

(1) Exuauunoif;

(?) O6parHoi;

(?) TpaHCHIOHHPOBAHHOIA.

YK-1

34

39.

B eBKIMIOBOM MPOCTPAHCTBE MAaTpHUIlAa Iepexoja OT OJHOrOo
OPTOHOPMHPOBAHHOTO 0a3wca K IPYroMy sBIISETCS:

(?) EnuaunuHoOif;

(?) O6parHoii;

(1) OproronanbHON;

(?)TpaHCTIOHMPOBAHHO.

YK-1

34

40.

[Tpu TpaHCIOHMPOBAHUH MATPHUIIBI €€ ONPEICTUTENb
(1) He mensiercs;

(?) MeHsieT 3HaK Ha IPOTUBOIOIOKHBIN;

(?) YMmeHbIaeres;

(?) YBenuuuBaercs.

YK-1

34

41.

HopmupoBaHHOE POCTPAHCTBO — 3TO JIMHEWHOE MPOCTPAHCTRO, B
KOTOpPOM 33/1aHa HOpMA ...

(?)Bekropa;

(?)Martpuiisr,

(?)Muoxectna.

YK-1

34

42.

Eciu B kakoi-HHOYZb CTpOKE MAaTpHIbI MPUOABUTH IPYTYIO €¢e
CTPOKY, YMHOXKEHHYIO Ha YHCIIO, TO OIPEACIUTENh DTONH MATPHIIBI
(!) He mensiercs;

(?) MensieT 3HaK Ha MPOTHUBOIIOJIOKHBIIHA;

(?) Ymenbinaeres;

YK-1

34
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(?) YBenuuuBaercs.

43.

Martpuueid JIMHEWHOro omneparopa, oOOpaTHOro omeparopy A,
JICUCTBYIOILIEMY B JIMHEHHOM IIpocTpaHcTBe L W uMeromeMy B
HEKOTOpoM Oasuce marpuiy A, OyIer B TOM ke 0a3uce MaTpuua
() A
(?) E;
(7) A"

YK-1

34

44,

Pasmep matpuist C = A1z - B23 paBeH:
(1) Cu3;
(?) Cas;
(?) Cai.

YK-1

34

45.

Marpuna, TpaHCIOHUpPOBaHHAs K OPTONOHAJIBHOW  MaTpulle,
SIBJISICTCSI MaTPHIICH

(?) Enunununoii;

(?) O6parnoii;

(1) OproronanbHOM;

(?)TpaHCIIOHMPOBAHHOMA.

YK-1

34

46.

Uucno coOCTBEHHBIX 3HAUYEHUI CUMMETPUYECKON MaTPULbI TOPsIIKa
n € y4€TOM HUX KPpaTHOCTU k PaBHO YHUCITY

ONE

(?) k;

(?) n*k.

YK-1

34

47.

[TycTh B MPOU3BOJIBHOM JIHHEHHOM MPOCTPAHCTBE JIaHbI JBa BEKTOPA
C1 M C2 U IyCTh BEKTOPHI a = 2¢1 + 3¢z, € = ¢1+ Scz, y = 3¢c1 — 2c2.
Torna cucrema BEKTOPOB a, €, y:

(1) JIuneiino 3aBucuma,

(?) JIuneitno He3aBHCHMA.

YK-1

34

48.

[TycTh B MpOU3BOJIILHOM JIMHEHHOM MTPOCTPAHCTBE JaHBI JBa BEKTOpA
C1 M C2 U ITYCTh BEKTOPHI a = 5¢1 + 3c2, € = -c1 + 2¢2, y = 7c1 — 3ce.
Torma cucrteMa BEKTOPOB a, €, V:

(1) JIuneiino 3aBucuma,

(?) JIuneitHo He3aBHCUMA.

YK-1

34

49.

XapakTepUCTUYECKUM ypaBHEHHEM MaTpullbl A  Ha3bIBaeTCs
YpaBHEHHUE. ..

YK-1

34

50.

IIpu yMHOKEHHU BCEX JIEMEHTOB HEKOTOPOMl CTPOKM MATPHUIIBI HA
YHCIJIO ONPEIETUTENb UCXOAHOW MAaTPHUIIBI

() YMHOXaeTcst Ha 9TO YHUCIIO;

(?) He mensiercs;

(?) MeHsieT 3HaK Ha IPOTHUBOIIOJIOXKHBIH.

YK-1

34

51.

I[Ba BCKTOpaA B €BKIIMJOBOM IIPOCTPAHCTBC OPTOTOHAJIbHBI, €CJIN UX
CKaJIIpHOC MPOU3BCACHUC paBHO:

" O

?) 1.

YK-1

34

52.

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

(? L

(1) -6;

(?)0;

(?) 4.

YK-1

V4

53.

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

M1

VYK-1

V4
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(?) -6;
(?)0;
(2) 4.

54.

[Ipsimas 3x+ Sy -5=0 nepecekaer ocb OV B TOUKE C
KOOPJMHATAMH. . .

(?) (1,0);

(?) (-6;2);

(1) (0;2);

(?) (4:-3).

VYK-1

34

55.

Ecii KOJUYeCcTBO CTPOK MATPHIIBI HE PABHO KOJIMYECTBY CTOJIOIIOB,
TO TaKasi MaTPHUIa HA3bIBACTCH. .

(?) KBagparHnas;

(1) pssmoyronbHas;

(?) TpeyrousbHasi;

(?) duaronanpHas;

YK-1

34

56.

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

(?) pynxums;

(?) umcno.

YK-1

34

57.

Pemennem ypaBHenus XA = B, rae A, B — kBajpaTHble MaTpuULbl
OJIHOT'O U TOTO K€ MOpsIIKa, IpruYeM A — HEBBIPOKICHHAsS MaTPULIA,
ABIseTCA MaTpuua X:

() X=BA%;

(?) X=A"1B;

(?) X=B/A;

(?) X=A-B.

YK-1

34

58.

Kak n3MeHUTCs ONpeesuTellb MaTPHIIBI YETBEPTOTO MOPSIKA, ECIIH
KaXKJIbI €€ 2JIeMEHT YMHOXUTh Ha 27

(?) yBenmuurcst B 4 pasa;

(?) He uzmenwurcs;

(1) yBenmuurcst B 16 pas;

(?) yBenuuurcs B 8 pas.

YK-1

34

59.

Kak u3MeHUTCs ONpeeNUTENb ECIIA U3 €r0 IEPBON CTPOKH BBIYECTH
TPETHI0 YMHOXKEHHYIO Ha TPH?

(?) u3menur cBoii 3HaK;

(1) He uzmenuTcs;

(?) yBenuuurcs B 3 pasa;

(?) craser paBHBIM HYITIO.

YK-1

34

60.

Han tpeyroapauk 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;

(N 3x—2y+9=0;

(?)3x —2y—9=0.

YK-1

V4

61.

VYrnoBoii koappunueHt npsmoit Sy — 2x + 7 = 0 paseH. ..
(1) 0.4

(?) 2.,5;

(?) -2;

(?)7.

YK-1

V4

62.

[Tpu kaxom 3HaueHUM k mpsiMbie y = 5X — 2 m y = kx + 5 mapanienbHb1?

YK-1

V4
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(M 5;
(?) -2,
(?) 1,
(?) -5.

63.

[Tpu kaxom 3HaueHun k npsimpie y =2x +4uy =kx — 3
MEPHEHAUKYIISPHBI?

(?) 2,

(?) -2,

(1) -0,5;

(?) 4.

VK-1

v4

64.

Kaxkue miockocty napamieabHbl
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.
(M 1u2;

(?) 1 u3;

(?)2u 4

(?)3u4;

(N 3us.

VK-1

v4

65.

Borancnuts Beipakenue: (4+1)(5+3i)-(3+i)(3-1)
(?)7-17i;

(N7+17i;

(?) 9-i;

(?) -7+17i.

YK-1

34

66.

BepHo M yTBep)KICHHE: OMHOPOIHAS CHCTeMa JIMHEHHBIX
YpaBHEHUH SIBIISIETCS HECOBMECTHOM?

(?) na;

(1) uer;

(?) He Bcerna.

YK-1

34

67.

I'eoMeTpUYECKOE MECTO TOYEK IJIOCKOCTH, JIsl KaXI0H M3 KOTOPBIX
CyMMa pAacCTOSIHUH 1O JBYX JaHHBIX To4ek ((POKycoB) TOH ke
IUTOCKOCTH €CTh ITOCTOSIHHAS BEJIMYNHA, Ha3bIBAIOT. . .

(1) smunicom;

(?) mapabomoii;

(?) runepb6onoii.

YK-1

34

68.

['eomMeTpHUECKOE MECTO TOYEK TUIOCKOCTH, IS Ka)I0W U3 KOTOPBIX
MOJyJIb PAa3HOCTH PACCTOSHHI JIO JBYX JaHHBIX ToueK ((okycom)
TOM € TUIOCKOCTH €CTh MOCTOSHHAS BeJHMYHHA, HA3bIBAIOT. . .

(?) smmuncowm;

(?) mapabouoii;

(1) rumepOoJIOii.

YK-1

34

69.

Kakoe ypaBHEHHE OINMCBHIBAET TEOMETPHUYECKOE MECTO TOUEK,
paBHOYJalleHHBIX OT Touku F(-2, 0), x=2?

(?) ammurc;

(1) mapabona;

(?) runepboura.

YK-1

V4

70.

CxkansipHoe mpou3BeieHne BEeKTopoB a (4, 2, -5), b (2, 6, 4) paBHo...
1 o;

(?) 2,

(?)-2;

YK-1

V4
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(?) 1.
71. | Ilpoekuus Bexktopa a (1, -2, 2) Ha och Bektopa b (2, 10, 11) paBHa... YK-1 V4
(1) 4/3;
(N -4/3;
(1) 4/15;
(1) 4.
72. | OO6beM mapasuienenureia, IoCTpOeHHOTo Ha BekTopax a(3;1;2), YK-1 Y4
b(2;7;4), ¢(1;2;1) paBeH...
(?) 12,
7
(?) 4;
(?) 5.
73. | JIBa BexTOpa Bcerna... VK-1 34
(1) xoMIuTaHApHBI;
(?) KomTMHEApHBL;
(?) HeT BepHOTO OTBETA.
74. | Ilepumetp TpeyroyibHUKa ¢ BepiuHaMu B Toukax A (1, 3), B (-2, 3), YK-1 V4
C (-2, -1) pageH...
(1) 12;
(7
(?) 4;
(?) 5.
75. | OnpenenuTh BUJ] 3aBUCHMOCTH IS CHCTEMBI JIBYX BEeKTOpOB: A1 (-4, YK-1 34
2, 8); A2 (14, -7, -28).
(?) muHelHO 3aBHCHMA;
(1) nuHeiiHO He3aBHCUMA.
5.3.2.2. Bonipocsl AJisl YCTHOTO Onpoca
Ne Conepxanue Komnerennus | UK
1 | Ilonstue marpunsl. HekoTopsle cienianbHble BUbI MATPHIL. YK-1 34
2 | [eiicTBus HaJl MaTPHUIIAMHU M UX CBOICTBA. YK-1 34
3 | Panr marpuipl. PaBeHCTBO CTpOUYEYHOTO M CTOJNOIEBOTO paHra YK-1 34
MaTpHIL.
4 | Crynenuatsle MaTpulibl. HaxoxaeHue panra MaTpuIbI. YK-1 34
5 | OnemeHTapHble mnpeoOpa3oBaHusi  Marpul. Teopema o YK-1 34
NPUBEJCHUN MATPHIIBI K CTYIIEHYaTOMY BHJLY.
6 | Boruucnenue onpeaenuteneit 2 —ro u 3- ro nopsIka. YK-1 34
7 | Paznoxxenue onpenenurens mo nepBoi cTpoke. YK-1 34
8 | CaoiicTBa onpeaeauTeeH. YK-1 34
9 | Kputepuii HEBBIPOKACHHOCTH KBAJAPATHON MaTPHULIBI. YK-1 34
10 | MusHOpEI W  anreOpandeckWe JIOTOJNHEHHsS. PasnokeHue YK-1 34
OTIpENIeIUTEIS MO CTPOKE UITH CTOJOIY.
11 | Onpenenutenb CyMMbI M IPOU3BECHHS KBAAPATHBIX MATPHII. YK-1 34
12 | CriocoObl BEIYKCIIEHUS ONpeaenuTeNneil n-ro nopsaka. YK-1 34
13 | Cuctembl nuHelHbIX YypaBHeHuil. PaBHocunbHble CIIY YK-1 34
a1eMeHTapHble ipeodpazoBanus CJIY.
14 | Kpurepuit coBmectHoctu CJIY. Teopema Kponekepa — YK-1 34
Kanemnu.
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15 | Pemenue cucTteMbl JHHEHHBIX YypaBHEHUU MeTojgoMm ['aycca. YK-1 34
Hccnenosanue CJIY.

16 | Ognoponnas CJIY. ®yHnaMeHTallbHAas CHCTEMa pPEIICHUN YK-1 34
OJTHOPOJTHOM CUCTEMBI.

17 | O6parHass maTpuma M CHOCOOBI €€ HaxoXicHus. PemeHue YK-1 34
MaTpUYHOTO ypaBHeHuUs AX = B.

18 | Pemenune CJIY B MaTpu4HO#l popme . VYK-1 34

19 | Pemenue cuctem n TUHEWHBIX YPaBHEHUH C 77 HEU3BECTHBIMH T10 YK-1 34
npasuiy Kpamepa.

20 | Cuctema akCMOM JIMHEHHOTO BEKTOPHOTO MPOCTPAHCTRA. YK-1 34

21 | Apudmernueckue BEKTOpPHbIE TPOCTPAHCTBA. YK-1 34

22 | CBoiicTBa JMHEWHO 3aBHCUMBIX U JIMHEHMHO HE3aBHCHUMBIX YK-1 34
BEKTOpOB. PaHT cucTeMbl BEKTOPOB.

23 | bazuc BEKTOPHOIrO MpPOCTPAHCTBA. Pa3MepHOCTh BEKTOPHOIO VK-1 34
IPOCTPAHCTBA.

24 | KoopauHaTsl BEKTOpa B 0a31Uce U UX eIUHCTBEHHOCTb. YK-1 34

25 | IlpeobOpa3oBaHue KOOPIMHAT BEKTOpA MPU MEPEX0Jie OT OJHOTO YK-1 34
6a3uca K Apyromy.

26 | JIuneliHbie onepaTophl U UX CBOMCTBA. YK-1 34

27 | Slopo m oOpa3 nHMHEWHOTO omeparopa. Marpuiia JIWHEHHOTO YK-1 34
oreparopa.

28 | CoOcTBEeHHBbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI JMHEHHOTO YK-1 34
oreparopa. XapaKTepruCTUIECKOE YpaBHEHHE.

29 | OnpeneneHne KBapaTHIHONW (HOPMBI. YK-1 34

30 | JIunelinoe mpeoOpa3oBaHUE NIEPEMEHHBIX. YK-1 34

31 | KanoHMYecKHii 1 HOPMaJIbHBIN BUJBI KBAAPATHIHON (DOPMBI. YK-1 34

32 | Teopema 0 TpHUBENEHUH  KBAagPaTHYHOW  (GOPMBI K YK-1 34
KaHOHUYECKOMY BUJTY.

33 | Crioco6b! npuBeeHUs KBaAPaTUUHON (POPMBI K KAHOHUUECKOMY YK-1 34
U HOPMaJbHOMY BHUJY.

34 | 3akoH MHEPIMH KBAJPATHUHBIX (OpM. YK-1 34

35 | Paar W TONIOKUTENBHBIA WHAEKC KBAJPATUYHON (OPMBIL. YK-1 34
[TonoXuUTEeNBHO  ONpeNeNeHHble  KBaJpaTU4Hble  (OPMBI.
Kputepnii CunpBectpa.

36 | OproronanbHOE MPeOOpa3OBaHKUE IEPEMCHHBIX. YK-1 34

37 | Crioco6 npuBefeHUsT KBaJIpaTUYHON (HOPMBI K KAHOHHMUYECKOMY YK-1 34
BUJIY C TOMOILBIO OPTOTOHAIBHOTO MTPE0Opa3oBaHuUsI.

38 | JIuneiiHble O0TOOpaKEHHSI €BKIIMIOBHIX MpocTpaHcTB. [loHsATHE YK-1 34
n30MOp(H3Ma EBKIMIOBBIX TPOCTPAHCTB.

39 | CamoconpspkeHHBIE ONepaTopbl M MX MaTpuibl. CoOOCTBEHHBIC YK-1 34
BEKTOPbl M  COOCTBEHHBIE 3HAYEHUS CaMOCOIPSHKEHHBIX
OIIepaToOpOB.

40 | Adbdunuble U TOUEUHO-aQPUHHBIE TPOCTPAHCTBA Pa3MEPHOCTH OIlIK-2 34
1,2,3.

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

42 | [InockocTu B TOUEYHO-aQPUHHBIX MPOCTPAHCTBAX, X B3aUMHOE VYK-1 34

PacCIioJIOKCHUC.
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43

BrimykJisle MHOXKECTBa B TOU€YHO-a(h(PUHHBIX IPOCTPAHCTBAX.

VK-1

34

44

[IpeoOpazoBaHre KOOPAMHAT TOYKH B TOUYEYHO-ap(HUHHBIX
MPOCTPAHCTBAX.

VYK-1

34

45

I'eomeTpuyeckue CBOICTBA JIMHEHBIX OTOOpaKECHUI
adhpuHHBIX TIpocTpaHCTB. AQOUHHBIE W HU30METPHUYECKHE
OTOOpaXKCHHSI.

VK-1

34

49

[TocranoBka 3ajmaum MexorpacieBoro Oamanca. Kputepuit
IPOAYKTUBHOCTH TE€XHOJOTHYECKOH MaTpUIbl. DKOHOMHUYECKHI
CMBICJI MaTpUIbI MTOJHBIX 3aTpar.

VYK-1

34, V4

47

[Tousatue BekTopa. JIMHENHBIE OlEpaluy HAJ BEKTOPAMM:
CIOKEHHWE U BBIYMTAHUE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. KommHeapHble 1 KOMIUIAaHAPHBIE BEKTOPHI.

YK-1

34

48

[IpsimoyronbHasi cucTteMa KOOpAMHAT Ha IUIOCKOCTM U B
npoctpancTBe. KoopanHatel Bekropa u Touku. KoopauHatbl
CyMMBI BEKTOPOB U IIPOM3BEICHUs BEKTOPA HA YUCIIO. Y CIIOBHE
KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

YK-1

34

49

Jnuna Bekrtopa. PaccrosHme Mexay IByMs — TOYKAaMM.
CkansspHOe mpousBenicHHE BEKTOpOB. (OCHOBHBIE CBOMCTBA.
BrIpaxkeHue CKaJsIpHOIO IPOU3BEACHUS 4Yepe3 NMPSIMOYTOJIbHBIC
KOODPJHMHATBL.

YK-1

34

50

BexkTopHoe U cMmellaHHOE NIPOM3BENEHUS BEKTOpoB. Mx
CBOWCTBA U BBIPAXKEHUS Yepe3 MPSIMOYTOJIbHbIE KOOPHHATHI.

YK-1

34

51

[lonsiTne NTWHEHHOTO MNPOCTPAHCTBA. JIMHENWHasT 3aBUCHUMOCTH
AJIEMEHTOB  JIMHEMHOIO INPOCTpaHCTBA. basuc nIuHENHHOro
MpoCTpaHcTBa.  Pa3MepHOCTH  JTUMHEWHOrO  IMPOCTPAHCTBA.
N3omopdusm.

YK-1

34

52

Mopneinb MeXIyHapOAHOU TOPTOBIIN.

YK-1

34,V3

53

YpaBHEeHMs IpsAMOM Ha IUIOCKOCTU. HopManpHBI BEKTOD
npsAMoid. PaccTositHue OT TOYKM 10 IPSMOM. YTOJ MEXAY IBYMS
IPSAMBIMHU. Y CIOBUS MApPaUIEIBHOCTU U NEPHEHIAUKYISAPHOCTH
JBYX NpsAMBIX. To4ka nepeceyeHus AByX MPsIMbIX.

YK-1

34

54

[InockocT B  TPOCTpaHCTBE. YpaBHEHUS ITUIOCKOCTH B
npoctpancTBe. HopmanbHbIi BekTop miockoctu. PaccrosiHue ot
TOYKH OO0 IIJIIOCKOCTH. YFOJ'I MG)KI[y JABYMsI IIJIOCKOCTAMMU.
VcnoBuss mapalyieIbHOCTH M MEPHEHIUKYISIPHOCTH  JBYX
TIIIOCKOCTEH.

YK-1

34

55

Yron Mexay npsiMON M IUIOCKOCTBIO B IIPOCTPAHCTBE. Y CIIOBUS
NapajuIeIbHOCTU U MEePIEeHANKYISIPHOCTH MPSIMOM U MJIOCKOCTH
B IIPOCTPAHCTBE.

YK-1

34

56

JIuHMM BTOPOro MOpPsAKA HA IUIOCKOCTH: IIMIIC, rurepooa,
napabona. DKCLUEHTPUCHUTET, JUPEKTPUCHI M (OKYCHl KPHUBBIX
BTOPOIO MOPSIZIKA Ha MJIOCKOCTH.

YK-1

34
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5.3.2.3. 3agauu 119 NPOBePKH YMEHUI M HABBIKOB

Conep:kanue

KoMmnerennus

WK

Pemnts cucremy TMHENHBIX ypaBHEHUN MeTotoM Kpamepa:

5x+8y+3z=-18
3X—-2y+6z2=7
2X+y—-2=-5

YK-1

H4

Pemnts cucremy TMHENHBIX ypaBHEHUN MeTotoM Kpamepa
MaTPUYHBIM METOJIOM:

X—4y—-2z2=-7
3X+y+2=5
3X—-5y—-6z=-7

YK-1

H4

Pemnts cucremy aMHENHBIX ypaBHeHU MeTogoM ["aycca
X, +3X, =3X; +4X, =9
X+ X, — X3 +2X, =5
3%, +2X, = X3 =9
X; +3X; —5%X, =9

YK-1

H4

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 mexay pedpamu A1A2 u A1As;

3. YpaBHeHue pedpa A1A4, ypaBHEHHUE MIOCKOCTH A1A2A3
U yroJI MeXIy peopoM A1A4 1 TIIIOCKOCTHIO A1A2A3;

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

5. Inomane rpanu A1A2A3 1 00beM MUPaAMUIBI;

Crenarp 4epTex.

YK-1

H4

Onpenennre, Kak B3aMMHO PaCIIOIOKEHBI IBE TPSAMEBIE, 3aJaHHBIC
obOmmmu ypaBaeHusiMu L1 : {2x—3y—4=0} u L2 : {—4x+6y+6=0}.

YK-1

H4

CocraBbTe KAHOHUYECKOE ypaBHEHHE TPsAMoit L, mpoxo et
depe3 TOUKy M U mepreHAnKYISIPHOM UIOCKOCTH f3.

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

0) M (2;-5;7), B: {3x—7z=5}.

YK-1

H4

5.3.2.4. Ilepedyenn Tem peepaToB, KOHTPOJIBHBIX, pacieTHO-TPpaguYecKux pador

3aga4yu KOHTPOJIbHOH PadoThl

Conep:kanue

KoMmnerenuus

WK

Pemmts cucreMy nuHENHBIX ypaBHEHHH MeTonoM Kpamepa,
MeTosioM ["aycca, MAaTpUYHBIM METOOM.

2X+y—-z=1
3X—-2y+2z=5
5x+2y-z=-1

YK-1

H4

[Ipssmble 2x +y =0 m 4x - y - 11=0 saBusArOTCS CTOpOHAMU
TpeyrojiibHuKa, a Touka P (1;2) — ToukoW mnepecedeHus
TPEThEN CTOPOHBI C BBICOTOM, ONyIIeHHON Ha Hee. COCTaBUTH
ypaBHEHUE TpeTbel CTOPOHBI. CenaTh YepTex.

YK-1

H4
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Jluaus 3amaHa ypaBHEHMEM [ = ————— B TOJISIPHOU
S5+4cose
CUCTEME KOOpJMHAT.
Tpebyercs:
1) mocTpouTh JIMHHIO IO TOYKaM, HayuMHasg oTr @= 0 10
3 @ =27 unpuaaBas ¢ 3HAUYCHUS yepe3 MPOMEKYTOK 7/8; YK-1 H4
2) HaWTH ypaBHCHHME JIaHHOW JIMHHUM B JICKapTOBOU
MPSIMOYTOJIBHOM CHUCTEME KOOpJIMHAT, Y KOTOpPOW Hayalo
COBIIAJIAET C IIOJIFOCOM, a MOJIOKUTEIbHAS M0JIyOoCh a0CIUCC —
C TOJISIPHOM OCBIO;
3) Ha3BaTh JMHHUIO, HAWTH KOOpPAMHATHI (POKYyCOB U
skcueHTpucurer. Caenath 4YepTex.
Haubr BekTopbl  a(1;2;3), b (-1;3;2), ¢ (7;-3;5),
4 | d(6;10;17) B mexoropom 6Gasuce. IlokasaTh, UTO BEKTODHI VK-1 H4
ab,c 00pa3yloT Ga3hc; HAWTH KOOPIAMHATHI BeKTopa d B
7TOM Oasuce.
2 - .3 Z+2i
5 Brrauciautb W(Z) = 7"+ (Z —1 )(Z + 2) - m VK-1 H4
npu Z2=4-7i.
6 | HaiiTu Bce 3HaueHus KOpHs. 6| — V2 +i VK-1 H4
5.3.2.5. Bonipochl /151 KOHTPOJILHOM (pacyeTHO-TpaguYecKoii) padoThl
«He mpenycMoTpeHbI»
5.4. Cucrema onleHHBaHNA JOCTHKEHHUS KOMIIETEHIINMA
5.4.1. Onenka 10CTHKEHHS KOMIIETEHIHMI B X0/1€ POMEKYTOYHOM aTTeCTANMHA
YK-1
WHauKaTOphl JOCTUKEHHSI KOMITETEHITUN
Howmepa BomnpocoB u 3agau
YK-1
BOIIPOCHI K 3a1a4M K
Kon Conepxanue P A
AK3aMEHY AK3aMEHY
3HaTh 0COOEHHOCTH CUCTEMAaTH3aIHH
34 uH(popManuu, MOJTYYEHHOMN n3 pasubix | 3,5, 10-20, 25-31,
WCTOYHUKOB M METOABl €€ KPHTHYECKOTO 34
aHaJm3a
YMeeT NpoBOAWTH OIEHKY JOCTaTOYHOCTH U 1-4, 6-9,13, 15-
Y4 | peneBanTHOCTH WH(OPMAIIUN 19,21-24,32-
33,35-36
Brnajerp HaBbIKaMM aHAJIM3a U CHHTE3a HAYYHOM
14 nH(hOopMaINK; HaBbIKaMU JIOTUYECKOU 16
apryMeHTallMU BBIBOJOB U CY)KJIEHUH B pELICHUU
MOCTABIICHHBIX 3a7a4

5.4.2. OueHka J0CTHKEeHHs] KOMIETEHIUI B X0/1e TEKYIero KOHTPOJIs
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YK-1
WNupukaTtopsl gocTmkeHus komrereHmn YK-1 Homepa Bonpocos u 3amau
BOTPOCH! 3a7a4M IS
Kog Conep:xxanne BOTPOChI YCTHOTO HpOBEpiH
TECTOB YMCHUU U
oripoca HaBBIKOB
3HaThb 0COOEHHOCTH cuctemMartuzanuu | 2-9 1516,
uHpopMaluy, TOJYyYEHHOW W3 pasHbX | 22,23, 27-
34 1-56
HUCTOYHUKOB M METOJbl e¢ Kputuueckoro | 51,54-59,65-
aHanusa 68, 73,75.
YMeer mpoBOJUTH OLIEHKY goctatounoctd u | 1,10-14, 17-
V4 | peneBanTHOCTH HHPOPMAIHH 21, 24-26, 49,52
52,53,60-
64,69-72,74.
Bnagerp HaBblkaMu aHanM3a W CHHTE3a
H4 Hay4HOU } uHbOopMaIuy; HaBbIKAMU 16
JIOTUYECKOW apryMEeHTallMd BBIBOJOB U
CYXKJICHU B PEIICHUU NIOCTABJICHHBIX 3a]1a4
6. YueOHO-MeTOAuYecKOe U MH()OpMAIITUOHHOE 00ecTieyeHHue U CIIUTIIUHbI
6.1. Pexomenyemas qureparypa
KosmuectBo
Tun Ilepevyenb U peKBU3HTHI JTUTEPATYPHI (ABTOP, HA3BaHHE, IO K. B
PEeKOMeHAanui H MeCTO M31aHHA) . 6.1114;)Te1<e
1 2 3
I'opnau b. A. Jluneitnas anreOpa [OnekrponHslii pecypce] / b. A.
INopnau - Cankr-IletepOypr: Jlans, 2021 - 480 c. [DU] [9BC -
Jlanp] URL: https://e.Jlanbook.com/book/168442
Kpemep H. III. Beiciias maTematnka st 9JKOHOMHCTOB
[anexTpoHHBIN pecypc]: YUeOHHK Il CTYACHTOB BY30B,
o0yJaroImuxcs Mo YJKOHOMHUUYECKUM CHEUATBHOCTIM: Y YeOHUK
2 1. Vaebibe / H. III. Kpemep, b. A. Ilytko - MockBa: 3narenbcTBo )
— ”IOHI/ITI/I-_I[AHA", 2017 - 479 c. [91/1]_ [9bC 3nannym] URL:
http://znanium.com/catalog/document?id=341261
PxeBckuii C. B. Bricmias maremaruka I: muneitHas anrebpa u
aHaIIMTHYeCKas TeOMETPHs [PNEKTPOHHBIN pecypc]: YueOHoe
nocobue / C. B. Pxesckuii - Mocksa: OOO "HayuHo-
m3narenbckuit neHtp MHOPA-M", 2019 - 211 c. [DU] [OBC )
3nanuym| URL:
http://znanium.com/catalog/document?id=350950
Jluneitnas anredpa [ DIeKTPOHHBIN pecypc]: METOINYECKUE
yYKa3aHUs U MHAUBUAYAJIbHbBIE 33JaHUSI 110 TUCHUIUINHE
2.2. JIuneitnas anre6pa i Hanpasienus 38.03.04
Metoauueckue |['ocynapcTBeHHOE M MyHUIIMIIAIBHOE YIIpaBlieHuE / 1
U3JaHus Boponexckuii rocyaapCTBEHHBIN arpapHblii yHUBEPCUTET ;

[coct. JI. A. lllumikuna] - Boponex: Boponexckuit
rocylapCTBEHHBIN arpapHbliil yausepcurert, 2021 [TIT] URL:
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KosmnuecTBo
Tun IlepeyeHb U peKBU3HUTHI JJUTEPATYPbI (ABTOP, HA3BaHME, IO/ K3, B
peKoOMeH anui U MeCTO U3IaHMA) SuBIHOTeke
1 2 3
http://catalog.vsau.ru/elib/metod/m164723.pdf
IMA Journal of Applied Mathematics [Dnektponssiit pecypc] /
Oxford University Press - Oxford: Oxford University Press, 1
1965 - [DU] URL:
http://archive.neicon.ru/xmlui/browse?type=source
23 BectHuk BopoHexcKoro rocy1apcTBEHHOTO arpapHOro
Hle- Honneckie |VEABEPCATETa: TEOPETUUECKHUIN U HAyYHO-TIPAKTUYECKUIT 1
I/IB,II[)aHI/II;I ypHai / Boponex. roc. arpap. yH-T - Boponex: B'AY, 1998-
DKOHOMHKA M MaTeMaTU4YEeCKHE METO/IbI: KYpHaJ / ydpeauTenb
: AKaieMUYeCcKuil Hay4HO-U3aTeNIbCKUM, TPOU3BOJCTBEHHO-
nonurpauuecKuit ¥ KHUTOpacIpOCTPAHUTEIbCKUN EHTP 1
Poccuiickoii akanemun Hayk "M3narensctBo Hayka " - Mockaa:
Hayxka, 1965-
6.2. Pecypcnl cetu UntepHer
6.2.1. DjeKTpoHHbIE OUOIMOTEYHbIE CHCTEMBI
No HazBanue Pa3zmerenune
1 | Jlans https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | IOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | DnekrponHas Oubmuorexka BIAY http://library.vsau.ru/
6.2.2. Ilpodeccnonanbubie 0a3bl JAHHBIX M1 HHPOPMALMOHHbIE CHCTEMBI
No Hassanue Pazmemenue
1 |CnpaBovnas npaBoBas cuctema ['apaHar http://www.consultant.ru/
2 |CnpaBounas npaBoBas cucrema KoncynwsranT [lmroc | http://ivo.garant.ru
https://TexakcnepT.caiit/sistema-
3 |IIpodeccronanbHbIe ClIPaBOYHBIE cHCTEMbI «KomeKe» kodeks
6.2.3. CaiiTbl 1 MH(pOPMALHOHHBIE MOPTAJIbI
Ne Haszsanue Pa3smemenne
1 O6pa3zoBaTebHBIE PECYPCHI TIO WWW.math.ru
MaTeMaTHKe
2 WuTepuer 6ubanorexa N0y IAPHOH http://ilib.mccme. ru/
($U3MKO-MaTeMaTHYECKOM JINTEPaTypPhl
3 | CaiiT 0 pasjene BhICIIEH MATEMATHKH — http://procmem.ru/
TUHEIHON anredpe.
4 «Pe3onbpBeHTaY https://www.resolventa.ru/index.php/lineinaya-
y4eOHbIE MaTePHAIIbI. algebra -



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://www.consultant.ru/
http://ivo.garant.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
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7. MaTepuaJIbHO-TEXHHYECKOE H IPOrpaMMHoOe obecneyeHue JUCITUIITIHHBI

7.1. llomemenusi 1J151 BeJleHUs1 00Pa30BaTeJbHOI0 Mpouecca u 000py10BaHue

HaumeHoBaHue moMeleHU i 1J1s1 IPOBeIeHUsI BCEX
BU/IOB Y4eOHOM J1eATeJIbHOCTH, IPe1yCMOTPEHHOM
y4eOHBIM IJIAHOM, B TOM YHCJIe MOMeIleH sl 151
CaMOCTOSITE/ILHOI PadoThl, C YKa3aHUEM MepeqyHs
OCHOBHOI'0 000pPY/10BaHMs1, Y4€OHO-HATJISIIHBIX
NnocoOMii M UCIOJIb3YeMOTI0 POrPAMMHOI0
odecreyeHus

Anpec (MecTONO0KeHUE)
MOMelleHUH /15l TPOBeIeHus Bcex
BH/IOB YUeOHOIi 1eATeIbHOCTH,
NPeayCMOTPEHHON Y4eOHbIM
MJIAHOM

YyeOHass ayauropus JUISI  TPOBEACHHS  3aHSATHI
JCKIIMOHHOTO  THMA: KOMIUIEKT Yy4eOHOW meOenw,
JEMOHCTPAIIMOHHOE 000pyI0BaHMUE, Y4eOHO-HATIISITHBIC
nocoOusi B BHJE IPE3CHTAIIMH, IPOTPaMMHOE
obecnieuenne: MS Windows, MS Office

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

YueOHast ayautopusi Jid HPOBEACHUS
3aHATUM, TEKYLIEro KOHTPOJIS U  INPOMEKYTOYHOU
aTTeCTaluu: KOMILJIEKT yueOHOU Mebenu,
JIEMOHCTPALlMOHHOE 000pYy/10BaHHE U y4eOHO-HArJIsIIHbIE
nocoOusi B  DJIGKTPOHHOM  BHUJE, KOMIBIOTEPHI C
BO3MOXKHOCTBIO MOJKIIOUEHUsI K IHTepHET U J0CcTynoM
B OUOC; mporpammuoe oOecneuenue: MS Windows,
MS Office , DrWeb ES, 7-Zip, MediaPlayer Classic,
Slunexc Bpaysep / Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice, AST Test, BPWin

MMPAKTHUYCCKUX

394087, BopoHnexckas 001acTh, T.
Boponex, yn. MuuypuHa, 1.1

VYyeOHass ayautopus ISl TPOBEIACHUS MPAKTHUUECKUX
3aHATUH, HUHAUBUYAIbHBIX U TPYNIOBBIX KOHCYIbTALIUNA:
KOMIUIEKT  yueOHOW  melenu, KOMIIBIOTEPEL €
BO3MOXKHOCTbIO ~ mojkiatoueHus K  "HMHrepuer" wu
obOecrieuenneM goctyna B OWOC; mporpammHoe
ooecnieuenne: MS Windows, MS Office, DrWeb ES, 7-
Zip, MediaPlayer Classic, SIumexc Bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice,
AST Test, BPWin

394087, BopoHexckas 00J1acTh, T.
Boponex, yin. MuuaypuHa, 1.1

[Tomemenue i XpaHeHHs M HPOPHIAKTHYECKOTO
oOciyxuBaHusl y4yeOHOro oOopymoBaHus: MeOenb s
XpaHeHUs U O0CIyXHBaHUS y4eOHOro oOOpYyIOBaHUS,
CIIEMATIM3UPOBAaHHOE  O0OpyIOBaHWE TSI PEMOHTA
KOMITbIOTEPOB

394087, Boponexckas 00yiacTh, T.
Boponex, yn. Muuypuna, n.1, a.
117,118, 380, 351

[Tomemienue 1Isi CaMOCTOSITENIbHOW PaOOThI: KOMIUIEKT
yueOHOl MeOenn,  KOMMBIOTEPHl € BO3MOXHOCTBIO
noaktoueHus K "MaTteprer" u obecrieueHneM 10CTyma B
OUOC; mporpammuoe obecnieuenue: MS Windows, MS
Office , DrWeb ES, 7-Zip, MediaPlayer Classic, SIuaexc
bpaysep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test, BPWin

394087, Boponexckas 001acTs, T.
Boponex, yn. Muuypuna, 1.1, a.:
113,115, 116, 119, 120, 122, 122a,
126, 219 (c 16.00 mo 20.00),
YUTANBHBIA 3211 Onommoreka BI'AY.

7.2. IlporpamMHoOe o0ecnieyeHune
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7.2.1. IlporpammHoe o0ecnieyeHre 001ero HA3HAYEHU s

Ne HasBanue

Pasmerienue

1 | Onepauunonnsie cucreMbl MS Windows / Linux (ALT Linux)

TIK B nokannHOMI

cetu BI'AY
5 [Makersr oucHbix npunoxenuit Office MS Windows / [1K B nokanbHOi
OpenOffice / LibreOffice cetu BIAY
[Tporpammel 1 mpocmoTtpa ¢aitnos Adobe Reader / DjVu [1K B nokanbHOi
3
Reader cetu BTAY
. . [1K B s10KanIBHOM
4 | bpayszepsl Snnexc bpaysep / Mozilla Firefox / Internet Explorer cetit BTAY
[1K B s10KasIBHOM
5 | AutuBupycHas nporpamma DrWeb ES cetit BTAY
6 | [Iporpamma-apxuBarop 7-Zip TK B nokastboji
cetu BITAY
. . [IK B nokanbHOM
7 | Mynerumenua npourpsiBarens MediaPlayer Classic cetit BTAY
8 | [Inardopma onnaitn-odyuyenus eLearning server TK B nokastbHoji
cetu BITAY
9 | Cucrema komnwrotepHoro tectupoBanust AST Test TK B nokastbHoji
cetu BITAY
7.2.2. Cienuajau3upoBaHHOE MPOrPaMMHoOe obecneuyeHue
«He npexycmMoTpeHbI»
8. MesxkaucunninHAPHbIE CBA3H
JlcuuIuinza, ¢ KOTOpou Kadenpa, Ha koTopoii npenogaercs Ioxmuce
HEOOXOMMO COTJIACOBAaHHE JUCLUIUTIHA 3aBEYIOIIETO
Kadeapoi
b1.0. 07 MaTtemaTtuueckuii aHainu3 | DKOHOMHUYECKOIO aHAIW3a, CTATUCTUKH )]yg;gpl; BA.
Y TIPHUKIIQTHOW MaTEMaTHKU o
b1.0.31. Teopust BeposTHOCTEN M | DKOHOMHUYECKOI'O aHaIM3a, CTATUCTUKU _ﬁ%KOB BA.
MaTeMaTH4YecKas CTaTHCTHKA Y TIPUKIIQTHONW MaTEMaTHKU ~ p—"
B1.0.17 MeToasl ONTHMATbHBIX | DKOHOMHYECKOTO AHANN3a, CTATHCTHKH |  JIyOKoB B.A.
peleHnit Y IPUKJIATHOW MaTEMaTHKH —ZS

o Tl
e
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JIMCT mepruoanYecKux MPoOBEepoOK padoyeil MporpaMmal
H MH(OPMAIHS 0 BHECEHHbIX M3MEHEHHAX

[ToTrpebHOCTH
JlomKHOCTHOE U110, B KOPPEKTUPOBKE
IIPOBOJAUBILIEE YKa3aHUuEM Nudopmarys 0 BHECEHHBIX
nposepky: ®.1N.0., Jlata COOTBETCTBYIOLIUX W3MEHEHUSX
JOJDKHOCTD pasnenoB padoyeit
IIPOTrpaMMbl
M.0.3aB.Kao. MpoTtokon Ne Paboyasa nporpamma HeT
3KOHOMMYECKoro aHanm3a, | 10 ot aKTyanM3MpoBaHa Ha
CTAaTUCTMKM M NpUKAagHoi | 26.05.2022 . 2022-2023 yyebHblit
MaTEMATUKM roa
3anopoxuesa J1.A.
3aB.Kad. sakoHommYeckoro | MpoTokon Ne Pa6ouas Nporpamma
aHanusa, CTaTUCTUKU U 11 ot aKTyaNM3MpOoBaHa Ha
MPUKNAAHOM MatemaTuki | 19.06.2023T. | 5553 5004 yueBHbIil HeT
3anopoxuesa J1.A. roA
3aB.Kad. skoHomM4eckoro | MpoTokon Ne Pa6oyan Nporpamma
aHann3a, CTaTUCTUKN U 1lort aKTyanM3MpoBaHa Ha
npuKnagHon matematmkm | 21.05.2024 . HeT

3anopoxuesa J1.A.

2024-2025 yuyebHbiii
rog,




		2024-07-01T11:53:29+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "ВОРОНЕЖСКИЙ ГОСУДАРСТВЕННЫЙ АГРАРНЫЙ УНИВЕРСИТЕТ ИМЕНИ ИМПЕРАТОРА ПЕТРА I"




