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PabGouast mporpamMma paspaboTaHa B cooTBeTcTBHH ¢ @DelepaabHBIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHJAPTOM BBICIIETO 00pa3oBaHMs 10 HarpasieHHIo nmoarotoku 38.03.04
[ocymapcTBeHHOE W MYHHIMIAIBHOE YIpPaBICHHE, YTBEP)KACHHBIM NpUKa3oM MUHHCTpa
obpa3oBanus u Hayku Poccuiickori @enepariu Ne 1016 ot 13.08.2020 r.

PaGowass mporpamma yTBepkKJeHa Ha 3acefaHHM Kadeapbl IKOHOMHYECKOTO aHAIN3a,
CTAQTHCTHKH U MPHUKJIAJHOW MaTeMaTHKU
(mpotokon Ne 9 ot 15.06.2021 1.)

3aBenyrommii kageapoi A B.A. JlyoxoB

PaGouass mporpamMmma peKOMEHIIOBaHa K KCIIOJIb30BaHUIO B YU4eOHOM Ipolecce
METOAMYECKON KOMHCCUEH SKOHOMUYeCKOro (akynbreTa (mpotokos Ne 11 ot 25.06.2021 r.).

» =
Ipeaceaaress MeToANYECKOI KOMHCCHH / //é, (E.B. ®aibkoBHY)

PenensenT padoueii mporpamMmbl  PykoBoauTenb AenapTamMeHTa arpapHoi NOAUTUKM
BopoHeKCcKoi 061acTh, KaHAMAAT SKOHOMUYECKUX HayK A.d. CanpoHos
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1. O0mas XxapaKTepHCTHKA AU CHHUILIMHBI
1.1. leab AMCHUNIHHBI

Heabr0 u3ydyeHUs AUCUMIUIMHBI SIBISETCS IOCJIENOBATEIbHOE H3JI0KEHUE OCHOBHBIX
METOJIOB M PEe3yJIbTaTOB JIMHEHHOU anreOpbl, KOTOpble OyAyT HEOOXOJUMBI B JaJIbHEUIIEM IS
OCBOCHHSI MAaTEMATHYECKUX M CTAaTUCTHUYECKMX METOJAOB B VIPABIEHUH U HSKOHOMHKE;
BOCIHUTAHHE Y O0YYaIOLIUXCSl HABBIKOB JIOTHYECKOTO MBIIIIEHUS U (HOPMaIbHOTO MPUHUMAEMBIX
peLICHU.

1.2. 3agauy JUCHUILIMHEI

3agayaMu TUCHUIIMHBI ABJISIOTCS

— c(opmupoBaTh yMEHHE U HaBBIKA pabOThl ¢ MAaTEMaTUYECKUM almaparoM pas3fesioB
JTUHEHHON areOphI TSt peIIeHUs] TPUKIIATHBIX 331a4 B 9KOHOMUYECKOU e TeIbHOCTH,

—  ompejesieHue U yHopsgoueHue Heo0XoaAuMoro oobemMa HHPOpMAIIH PU TOCTAaHOBKE,
peanuzanuu U O00pabOTKE WUTOTOBBIX PE3YIhTATOB MATEMATHUYECKOW MOJETH 3KOHOMHUYECKOU
3a/1auu;

— (QopMupoBaHHE TPAKTUYECKHX HABBIKOB, KOTOpPHIE TIO3BOJAT B JajbHEHIIEM
npuHuUMath 3(QEeKTUBHbIE pelleHus B cdepe TOCYyIapCTBEHHOTO M MYHHUIIMIAIbHOTO
yIpaBJICHHUS.

1.3. [IpeameT AUCHUNIMHBI
Ipexmer - mareMaTHueckue OOBEKTHI JMHEWHOW TNPUPOJBI: CHCTEMbl JMHEHHBIX
YpaBHEHUM, JTHHEWHBIC MHOTO00pa3us, BEKTOPHBIC MPOCTPAHCTBA, JIMHCWHBIC OTOOpaKCHUS U

T.1.

1.4. MecTo JUCUMIIIMHBI B 00pa30BaTeIbHOM NporpaMmme
JlaHHasi TUCUUIUIMHA OTHOCUTCS K oOs3arenbHbIM auctuminHam OIl. Ona m3ydaercs B
MIEPBOM CEMECTpE.
1.5. BzaumocBs3b ¢ APYrHMH JUCHUILINHAMHA
Hucuunnuna b1.0.30. Jluneitnas anrebpa cBsi3aHa cO CIEAYIOIIUMU TUCIUIUIMHAMUA
y4eOHOro IJjaHa:

— Bb1.0.07 MarematudecKkuil aHaIn3;
— b1.0.31.Teopus BepossTHOCTEN U MaTeMaTUYeCKasi CTATUCTUKA;
— b1.0.17 Meroasl onTUMaIbHBIX PEIICHUI.

2. Ilnanupyemble pe3y/ibTaThl 00y4eHUs MO AUCHUILINHE

Komnerenmus WNuankaTop JOCTHKEHUS KOMIETEHINH

Kon COJIEp)KaHue CoJIepKaHue

VYK-1 |Cnocoben ocymiecTBisATh| 34 |3HaTh 0COOEHHOCTH CUCTEMaTHU3aIuN
MOUCK, KPUTHUECKUN aHATH3 U uHbopMaIuy, MOJTy4EHHOU u3 pa3HbIX
CHUHTE3 nH(pOpMAITUH, WCTOYHUKOB ¥ METOJBI €€ KPHUTHIECKOTO
MPUMEHSITh CHCTEMHBIH aHaau3a
MOJXO JUIST pemrenns| Y4 |YMeer NpPOBOAUTH OUEHKY JOCTaTOYHOCTH U
IMOCTaBJICHHBIX 3a7a4 pENeBaHTHOCTH UH(OpMAIHH

H4 |Bnagete HaBbIKaMM aHAJIM3a U CUHTE3a HAYYHOMU
nH(pOopMaLINY; HaBBbIKaMH JIOTUYECKOM
apryMeHTalluH BBIBOJOB U CYKJICHHI B PEIICHUHN
MOCTABJICHHBIX 3a7a4
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3. O0bEéM IMCHUILUIMHBI M BUAbI 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 camocrosTenbHas paboTa, 4

29,25

29,25

KonrtakTHas paboTa npu npoBeAeHUN yuyeOHbIX
3aHATHUH, B T.4. (4)

42,00

42,00

JICKIIMH

14,00

nabopaTopHbIE

B T.4. IIpaKTHYECKasd IMOATrOTOBKA

MMPAKTUYCCKUC

28,00

B T.4. IPAKTUYCCKaAs IMOATOTOBKA

WHAUBUIYAJIbHBIC KOHCYJIbTAUU ITPpU
BBITIOJTHCHHH KYPCOBOT'O ITPOCKTA

WHUBUTyaJIbHbIE KOHCYJIbTAIIUU TIPU
BBITIOJTHEHUH KYPCOBOM pabOThI

CamocrosTenbHass paboTa MpU MPOBEIECHUU
y4eOHBIX 3aHATHH, U

11,50

11,50

KonrtaktHas  paGota mnpu  NpoBeIEHUU
IIPOMEKYTOUHON aTTecTali 00yJaroluxcs, B
T.4. (4)

0,75

0,75

TPYHIIOBBIC KOHCYJIbTallUU

0,50

0,50

KYPCOBOM MPOEKT

KypcoBas paborta

3a4€T

3a4eT C OLEHKON

9K3aMCH

0,25

0,25

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

17,75

17,75

BBITIOJTHCHHUE KYPCOBOI'O IIPOCKTA

BBITNIOJIHEHHE KYPCOBOM pabOThI

MMOATOTOBKA K 3a4CTy

MMOATOTOBKA K 3a4CTy C OLICHKOM

IMOATOTOBKA K 3K3aMCHY

17,75

17,75

<DopMa HpOMCXCYTOQHOﬁ aTTeCTalinuu

OK3aMCH

9K3aMCH
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IToxa3zarenun

Cemectp

Bcero

OO6mmas Tpya0éMKOCTb, 3.€./9

2172

2172

OO0m1as KoHTaKTHAs paboTa, 4

18,75

18,75

OO6mast camocrosTenbHas paboTa, 4

53,25

53,25

Konrakthas pabota npu npoBeieHUN y4eOHBIX
3aHATHH, B T.4. (1)

18,00

18,00

JICKIIMH

10

10,00

nabopaTopHble

B T.4. IIpaKTHYECKasd IMOATrOTOBKA

MMPAKTUYCCKUC

8,00

B T.4. IpaKTUYCCKad MOAroTOBKa

WHAUBUAYAJIbHBIC KOHCYJIbTAIUU ITPpU
BBITIOJITHCHHH KYPCOBOT'O ITPOCKTA

WHIUBUTyaJIbHbIE KOHCYJIbTAIIUU TIPU
BBITIOJTHEHUH KYPCOBOM pabOThI

CamocrosTenbHass paboTa MpU MPOBEICHUU
y4eOHBIX 3aHATHH, U

35,50

KoHtakTHass  pabota mnpu  NPOBEIACHUU
MIPOMEXKYTOYHOM aTTeCcTaluy O0yJaroIuXCs, B
T.4. (4)

0,75

IPYIIIOBBIE KOHCYJIBTALUN

0,50

KYPCOBOM MPOEKT

KypcoBasi paboTta

3a4€T

3a4eT C OLEHKOU

9K3aMCH

0,25

0,25

CamocTosTenbHas pabora npu
IPOMEXYTOUHOU aTTeCTaluH, B T.4. (4)

17,75

17,75

BBITIOJTHCHHUE KYPCOBOI'O IIPOCKTA

BBITNIOJTHEHHE KYPCOBOM pabOThI

MMOATOTOBKA K 3a4CTy

MMOATOTOBKA K 3a4CTy C OLICHKOM

MNOATOTOBKA K 5K3aMCHY

17,75

17,75

<DopMa HpOMCXCYTOQHOﬁ aTTeCTalinuu

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 marpunamu. OCHOBHBIE CBOWMCTBa OINEpaldid HaJ
Matpuniamu. Onpeaenurensb. Berancienue ooparHoit MaTpuilsl. CBOMCTBAa 00paTHON MaTPHIIBI.
[Monpaznen 1.2. Panr maTpuiibl. Beraucienue panra MaTpHIlbL.

Pa3nen 2. Penenue cucteM JTHHEHHBIX ajredpanyeckKux ypaBHeHH

[Moapasnen 2.1. Pemenue cucteM ypaBHEHHI MAaTPUYHBIM METOJIOM.

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

Teopema Kponekepa-Kanemnu.

Pa3nes 3. OcHOBBI BeKTOPHOM a/1redpsbl

[Toapaznen 3.1. [lonsTue BekTopa. JInHEeitHbIC onlepaiuy HaJl BEKTOpaMH, UX CBOicTBa. Teopema
0 KOJUIMHEapHBIX BeKTOpax. JleMCTBUS HaJ BEKTOpaMH, 3aJlaHHBIMA CBOMMH KOOPJIMHATAMHU.
Monyns Bexktopa. Hampasnstomue kocunycsl BekTopa. KoopauHaTel poU3BOIBHOIO BEKTOPA B
JIeKapTOBOH cucteMe KoopAuHat. CKaJlIpHOE [TPOU3BEIEHNE BEKTOPOB.

[Toapaznen 3.2. IloHsTue IWMHEHHOTO MpOCTpaHCTBa. [IpuMepsl JHMHEWHBIX MPOCTPAHCTB.
JluHeilHas 3aBUCUMOCTb W HE3aBUCUMOCTb BEKTOpPOB. PaHr cucrembl BeKTOpOB. baszuc wu
pa3MEepHOCTh BEKTOPHOTO MpocTpaHcTBa. KoopauHaTsl BekTopa B 6a3uce.

Pa3nes 4. JInneiiHble MHOT000pa3usi B eBKJIM/I0BBIX MPOCTPAHCTBAX

[Toapaznen 4.1. YpaBHeHHE NpsSAMON Ha IUIOCKOCTH. YpaBHEHHUE NPSAMOH, MPOXOJAIIeH depe3
3a/laHHYI0 TOYKY IEpHEeHIUKYISIPHO 3aJaHHOMY BekTopy. MccnenoBanue oOuiero ypaBHEHUs
npsAMOM. YTos MEeXy NPSAMBIMU. Y CJIOBUS NAPAIIEIBHOCTH U NMEPIIEHIUKYISIPHOCTH MPSMBIX.
[Tonpaznen 4.2. YpaBHEHHE MIIOCKOCTH, MPOXOAAIICH Uyepe3 3aJaHHYI0 TOUKY MEePHEeHIUKYIISIPHO
3alaHHOMY BekTopy. MccnenoBanue oduiero ypaBHeHus miockoctu. KaHoHnueckoe ypaBHEHUE
OpsIMOM B NIPOCTPAHCTBE. YPABHEHUE NPSIMOM, MPOXOIAILIEH 4Yepe3 JIBE pa3IMyHble TOYKHU
IPOCTPAHCTBA. YTOJ MEXAY IUIOCKOCTSIMH. YTOJI MEXAY NPSAMBIMM B IPOCTPAHCTBE. YTOJ
MEXAY NPSMOM U TUIOCKOCTBIO.

[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.

[Tonpaznen 5.2. ®opmbl 3ammucy KOMIUIEKCHBIX dncell. JIelcTBHS Hal KOMIUIEKCHBIMU YHCIIAaMH B
TpuroHomerpuueckoit dopme. @opmyna Myaspa. KopeHnb N-oif cTemneHW U3 KOMIUIEKCHOTO
yucna. [Tokazarensnas popma komriekcHoro yucia. Gopmyna Ditnepa.

Pa3nes 6. JInneiinbie onepaTopsbl

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

[Tonpaznen 6.2. CobcTBeHHBIE YHCa U COOCTBEHHBIE BEKTOPHI MAaTPHIIbl. XapaKTEPUCTUUECKUI
MHOTOYJICH MaTPHUIIBI.

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

[Toapaznen 7.1. Monens MeXIyHapOTHONW TOPTOBIIH.

[Tonpaznen 7.2. Cratuueckas MoJieb JIMHEHHOM MHOTOOTpAcIeBOi SKOHOMUKH JIeOHThEBA.
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4.2. PacnipeejieHre KOHTAKTHON U CAMOCTOAATEIbHOI padoThI NPH NMOATOTOBKE K
3aHATHAM M0 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 — MaTpHIIAMHU.
OcHoOBHbIE CBOICTBA onepauuii Haj MaTpunamu. Onpenenurens.| 1 1 0,5
Brruncinenne ooparHoii Matpuiibl. CBOMCTBa 00OpaTHOW MaTPHIIHI.

[Toapaznen 1.2. Panr maTpuibl. Berauciienne panra MaTpHUIlbl. 1 0,5
Pasznen 2.“ Pemienne cucreM JIMHEHHBIX aJredpamyecKux 2 4 4
YPaBHeHMIH

[Mogpazmen 2.1. PemeHwe cucreM ypaBHEHHH MaTpUYHBIM

meronoM. Pemenue cucrem ypaBHeHuit meromom Kpamepa.| 1 2 2
Pemenne cucrem ypaBHeHni Metogom [aycca.

[Mompaznen 2.2. CTpykTypa MHOXKECTBA PCIICHUH CHCTEMBI 1 5 5

nuHelHbIX ypaBHeHui. Teopema Kponekepa-Kanemnu.

Pa3nes 3. OcHOBBI BEeKTOPHO# aj1redpsbl 2 4 4

[Mogpaznen 3.1. Ilonstue BekTOpa. JIMHEeNHBIE omepauuu Haj
BEKTOPaMH, UX CBOWCTBA. Teopema O KOJUIMHEApHBIX BEKTOpax.
JleiicTBUs HaJ BEKTOpaMH, 3aJaHHBIMH CBOUMH KOOPAMHATAMHU.
Mopayne  Bekropa. Hampasisironue  KOCHHYChI — BEKTOpa.
Koopaunatsl IpOM3BOJBHOIO BEKTOpPA B JEKApTOBOM CHCTEME
KoopauHat. CKaJIIpHOE IPOU3BEIEHUE BEKTOPOB.

[Mogpaznen 3.2. IlonsTue nuHeiHOro mpocrpaHcTBa. [Ipumepsl
JUHEHUHBIX  NPOCTpPaHCTB. JIMHEHHas  3aBUCHMOCTH U
HE3aBUCHMOCTh BEKTOpoB. PaHr cucremsl BekTopoB. basuc u| 1 2 2
Pa3MEPHOCTb BEKTOPHOTO IpocTpaHcTBa. KoopauHaTel BEKTOpa B
Oazuce.

Pa3nen 4. JInneiiHble MHOT000pa3usi B eBKJINA0BbBIX
NPOCTPAHCTBAX

[Toapaznen 4.1. YpaBHeHHe TIPsSMOI Ha TIJIOCKOCTH. Y paBHEHUE
MPsIMOM, MIPOXOIAIICH Yepe3 3alaHHYI0 TOUKY MEePIEHAUKYISIPHO
3ajiaHHOMY BekTOpy. MccnenoBanue obiiero ypaBHeHus npsimoit.| 1 2 2
Yron Mexay TOpsSMbIMA.  YCIOBUS — MapaielbHOCTH U
MEPHEHINKYIAPHOCTH NPSIMBIX.

[Togpaznen 4.2. YpaBHeHHE IUIOCKOCTH, TpPOXOAsIIell uepes
3alaHHYI0  TOYKY MEpHEeHAUKYISIPHO 3aJlaHHOMY BEKTOpY.
HccnenoBanue obuiero ypaBHeHUs IulockocTH. KaHoHuudeckoe
ypaBHEHHE TMpsIMOW B TMPOCTpPAHCTBE. YpaBHEHHE MpsMOW,| 1 2 1
IPOXOJAIIEH Yepe3 ABE pa3IMuHble TOUKU IPOCTPAHCTBA. YTOJ
MEXy TJIOCKOCTSMH. YTOJ MEXIY NMPSMBIMH B MPOCTPAHCTBE.
YroJ1 MeXay NPSMOH U INIOCKOCTBIO.

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

Paszaen 5. MHOro4j1eHbl 1 KOMILIEKCHBIE YHCJIA 2 4 2
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[Toapaznen 5.1. Muorowiensl. KommiekcHbIe unciia U IEUCTBUS 1 2 1
HaJ HUMU. MOJlyllb U apryMeHT KOMILIEKCHOTO YHCJIa.

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

HaJ KOMIUIEKCHBIMH YHUCJIaMHA B TPUTOHOMETPHUYECKOH ¢opme.

®dopmyna Myaspa. Kopens N-oif creneHu W3 KoMmiuiekcHoro| 1 2 1
yrcna. [lokazarensHas gopma xomriekcHoro yucia. @opmyna

Ditnepa.

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

JMHEMHBIX  OMNEPATOPOB. [elictBuss ~ Hajg  JMHEUHBIMHU 1 2 1
onepatopamu. OOmMIl BUA JIUHEHHOro omepaTopa, MaTpuia

JIMHEMHOTO o1neparopa.

[Tonpaznen 6.2. CoOcTBeHHBIE unciaa U COOCTBEHHBIE BEKTOPBI 1 2 1
MaTpuibl. XapaKTepUCTUYECKU MHOTOYJIEH MAaTPULBL.

Paszaea 7. JInHelHBIEe MOJEJIM B DKOHOMUYECKHUX 321a4aX 2 6 1
[Toapaznen 7.1. Monens MeXyHapOHOW TOPTOBJIH. 1 4 0,5
[Toapaznen 1.2. Craruueckast MOJIEIIb JTIMHEWHON 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 ajareépa 1 1 4

[Mogpazmen 1.1. Marpunsl. Onepanuu  HaJa — MaTPULIAMH.
OcHOBHBIE CBOWMCTBA ornepanuii Hajg MaTpunamu. Onpenenutens.| 0,5 0,5 2
Boruncnenue o6parHoil marpuiisl. CBoNCTBAa OOpAaTHON MaTpPUIBL.

[Tonpaznen 1.2. Panr maTpuiibl. Beraucnenue panra MaTpHIlbl. 0,5 0,5 2
Pasznen ZL Pemenne cucreM JIMHEHHBIX aJredpamyecKux 1 1 6
yYPaBHeHMii

[Mogpazmen 2.1. PemeHwe cucreM ypaBHEHHH MaTpUYHBIM

meronoM. Pemenue cucrem ypaBHeHuit Mmeronom Kpamepa.| 0,5 0,5 3
Pemenne cucrem ypaBHeHni metogom [aycca.

[Togpaznen 2.2. CTpykTypa MHOXXECTBA pEIIEHUH CHUCTEMBI 0.5 0.5 3

JIuHENHbIX ypaBHeHui. Teopema Kponekepa-Kanemnn.

Pa3nes 3. OcHOBBI BEeKTOPHO# aj1redpsbl 1 1 4

[Tompaznen 3.1. Ilonstue Bektopa. JluHeitHble omepanuu Haj
BEKTOpaMH, UX CBOMCTBa. Teopema O KOJUIMHEAPHBIX BEKTOpPAX.
JelicTBusa Hax BEKTOpaMM, 3aJaHHBIMU CBOMMH KOOpPJIWHATaAMHU.
Mopayne  Bekropa. Hampasisromue  KOCHHYCBI — BEKTOpA.
Koopaunatsl mpou3BOJILHOIO BEKTOpa B JEKApTOBOM CHUCTEME
KoopauHat. CKaJISIpHOE MPOU3BEJICHHE BEKTOPOB.

0,5 0,5 2

[Monpaznen 3.2. TloHsATHE TUHEHHOTO TpOCTpaHCTBA. [Ipumepsr
JIMHEWHBIX MIPOCTPAHCTB. JInnelHas 3aBUCHUMOCTbD u
HE3aBHCUMOCTh BEKTOpoB. PaHr cucremsl BektopoB. baszuc u| 0,5 0,5 2
pa3MEpPHOCTh BEKTOPHOTO MPOCTpaHCcTBa. KoopanHAThI BEKTOpa B
Oaswuce.
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Pa3nen 4. JIuneiinble MHOT000pa3usi B eBKJIMJAOBBIX
NMPOCTPAHCTBAX

[Toapaznen 4.1. YpaBHeHHE TIPSMOI Ha IJIOCKOCTH. YpaBHEHHUE
MPSAMOM, TPOXOJAILEH Yepe3 3aJaHHYI0 TOUKY MEPHEHAUKYISIPHO
3ajaHHOMY BekTopy. MccienoBanue o01ero ypaBHeHHs IPSIMOH.
Yron wmexay OpsAMBIMU.  YCIOBUS  [APAJUIEIBHOCTH U
NEePHEHAUKYIISIPHOCTH NPSMBIX.

[Mogpaznen 4.2. YpaBHeHHE IUIOCKOCTH, TPOXOISMICH uepes
3aJJaHHYI0 TOYKY MEPHEHIUKYISPHO 3aJlaHHOMY BEKTOpY.
HccnenoBanue oO0IIero ypaBHEHHS IUIOCKOCTH. KaHOoHHMUYEcKoe
ypaBHEHHE HpPSAMOl B IPOCTPaHCTBE. YpaBHEHHE IPSAMOH,
IPOXOJAIIEH Yepe3 ABE pa3IMuHble TOUKU IPOCTPAHCTBA. YTOJ
MEXYy IUIOCKOCTSAMH. YTOJI MEXIy NPSIMBIMH B IPOCTPAHCTBE.
YroJs1 Mexy NpsIMOM U INIOCKOCTBIO.

0,5

[Togpasznen 4.3. KpuBble BTOpOro mopsiaka: 3JUIHIC, TUIepOoa,
napaboJa.

0,5

Paszaena 5. MHOro4/1eHbl 1 KOMILIEKCHBIE YU CIA

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

0,5

[Toapaznen 5.2. ®opMbl 3anMcu KOMIUICKCHBIX 4ncel. JlelcTBus
HaJ KOMIUICKCHBIMH YHUCJIAMH B TPUTOHOMETPHYECKOH (opme.
®opmyna Myaspa. Kopenb N-oii CTeneHHM U3 KOMIUIEKCHOI'O
yrcna. [lokazatenbHas gopma xommiiekcHoro yucina. ®opmyna
Diinepa.

0,5

Pa3nes 6. JInHeiiHble onepaTopsbl

[Tompaznen 6.1. Ilonsatue nuHeiHOrO omneparopa. I[Ipumepsr
JMHEMHBIX  OMNEPATOPOB. [evictBus  Hajg  JMHEWUHBIMHU
ornepatopamu. OOmMIl BUA JUHEHHOrO omepaTopa, MaTpuia
JIMHEMHOTO o1neparopa.

0,5

[Togpaznen 6.2. CobcTBEeHHBIE YMCIa M COOCTBEHHBIE BEKTOPHI
MaTpHUlbl. XapaKTePUCTUUECKHII MHOTOUYJIEH MaTPUIIBI.

0,5

Pa3gen 7. /InHeiiHbIe MOJ€JIM B DKOHOMHYECKHUX 3aa49aX

1 6.5

[Toapaznen 7.1. Monens MexXIyHapOAHONU TOPTOBIIH.

0,5 4

IToxpaznen 7.2. Craruueckas MOJENb JINHENHON
MHOTOOTPACIIEBON SKOHOMUKHU JI€OHThEBA.

0,5 2.5

Bcero

10

8 355

4.3. Hepeqeﬂb TEM H y‘leﬁHO-MeTOJII/I‘leCKOFO o0ecreueHus AJsl CAMOCTOSITEJILHOM

padoThI 00y4arOIuUXCs

O0BéM, u
. opMma
Ne Tema camocTosATENBHON bop
VY4ebHO-MeToInUecKoe obecreueHue 00y4YeHHS
n/m paboThI
OYHa | OYHO-
;i 3a04yHast
Moapaznen 1.1. Marpuubl. Onepanuu Hag marpunamua. OcHoBHble | 0,5 2
cBoiicTBa omepauuii Hax marpunamu. Onpenenurenb. Bbruucienue
o0paTHoii maTpuubl. CBoiicTBa 00paTHOM MaTpHUIIbI.
1. | OGmas dbopmyna s | Pxxesckuii C. B. Bricmas | 0,5 2
BBIUMCJICHHS OIpesienTeNel, | matematuka [: nuHeliHas anrebpa u



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

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

Bricmias MaTeMaTHKa TUTSt
YKOHOMHUCTOB: YUeOHHK TUTS
CTYJECHTOB BY30B, OOYYaroIIMUXCS IO
SKOHOMHUYECKUM CIEIUATBHOCTSIM /
[H. II. Kpemep [u ap.]; mox pen. H.
0. Kpemepa - M.: Onuru, 2010 -
480 c.

Hoapa3znen 1.2. Panr
BblunciieHHe paHTra MATPHLIBI.

MaTpHUlbI.

basucHblii MHHOP MATpPHIUBbI.

0,5 2

2. | bazucHbIii MUHOP MaTpPHUIIBI

PxxeBckuii C. B. Bricuras
MaTemaruka l: nuHeliHas anrebpa u
AHATUTUYCCKAsT TEOMETPHS : yaeOHOe
nocoobue / C.B. PxeBckumit. —
Mocksa: UHOPA-M, 2019. — 211
c. - Tekcr: snekrponnsiii. - URL:
http://znanium.com/catalog/product/1
065260

Beiciias MaTeMaThKa TS
HSKOHOMUCTOB: YUeOHHK TUIS
CTYJICHTOB BY30B, OOYYarOIIUXCS IO
HSKOHOMUYECKUM CIIEHUATBHOCTSIM /
[H. L. Kpemep [u ap.]; mox pexn. H.
III. Kpemepa - M.: FOuutu, 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 ypaBHEHHH
meronoMm JKopaana-I'aycca.

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

Bricuras MaTeMaTHKa TS
HYKOHOMHUCTOB: y4eOHUK JUTSt
CTYJEHTOB BY30B, OOYyYaroIIMUXCs IO
HKOHOMHUYECKUM CIELUAIBHOCTAM /
[H. L. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: Onurn, 2010 -
480 c.

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

4. | Pemenue OJIHOPOJHBIX
CUCTEM ypaBHEHMM.

Pxxesckuii C. B. Bricirag
MareMaruka |: nuHelHas anreOpa u
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aHAIUTHUYECKasi FeOMeTpHsl : yueOHoe
nocoone / C.B. PxeBckuit. —
Mocksa: UH®PA-M, 2019. — 211
c. - Texkct: anexrponHsli. - URL:
http://znanium.com/catalog/product/1
065260
Bricmias MaTeMaTHKa JUTSE
SKOHOMHUCTOB: YUeOHHK TUTSL
CTYJECHTOB BY30B, OOYYaroIIMUXCS IO
SKOHOMHUYECKUM CIEIUATBHOCTSIM /
[H. II. Kpemep [u ap.]; mox pen. H.
0. Kpemepa - M.: Onuru, 2010 -
480 c.
Hoapa3nen 3.1. IlonsaiTne BekTopa. J/IMHeliHbIe onepanuy HA/l BEKTOPaMH,
ux cpBoiictBa. Teopema 0 Ko/uIMHeapHbIX BekTopax. JlelictBusi Han
BEKTOPaMH, 3a/IaHHBIMH CBOMMH KooOpAuMHATamMu. Moayab BeKTOpa. 5 2
Hanpasasiiomme kocunycbl BekTopa. KoopauHatbl NpoM3BOJILHOIO
BEKTOpPa B [1€KAPTOBOM cucTteMe KoopauHaT. CkajisipHoe Mpou3BeleHHe
BEKTOPOB.
PxxeBckuii C. B. Bricuras
MaTemaruka l: nuHeliHas anreOpa u
AHATUTUYCCKAS TEOMETPHS : yaeOHOe
BekTopHoe MIPOU3BEICHUE .
5. | BEKTOpOB. Cwmemannoe mocobue / C.B. ~Piesckuit. — 2 2
HPOU3BE/ICHHE BEKTOPOB, Mocksa: UHOPA-M, 2019. — 211
c. - Tekcr: snekrponusii. - URL:
http://znanium.com/catalog/product/1
065260
IMogpasnen 3.2. IlonsTme JuHeliHOro mnpocrpancTBa. IIpumepsl
JUHEHHbIX NpocTpaHcTB. JIuHeliHasi 3aBMCUMOCTL ¥ HE3aBHCHMOCTb 2 9
BeKTOpPOB. PaHr cucrembl BeKTOpPOB. ba3uc u pa3MepHOCTh BEKTOPHOI0O
npocrpancrea. Koopaunarel BekTopa B 6a3uce.
. PxxeBckuii C. B. Bricuras
IIpocrenmue CJIECTBUSA i .
AKCHOM IHeiHoro | MATEMATAKA I: nunelinas anrebpa u
aHAJUTUYECKasl TEOMETPHS | yueOHOe
MPOCTPAHCTBA. .
6. | IlogmpocTpaHCTBO JMHEHHOTO mocobue / C.B. Pxescxuii. — 2 2
o Mocksa: UTH®PA-M, 2019. — 211
npoctpanctBa. [Ipocreitmme ] . )
CBONCTRA N y TCKC”F. anekTpoHHbIH. - URL:
3aBUCHMBIX BEKTODOB. http://znanium.com/catalog/product/1
065260
IMoapa3nen 4.1. YpaBHeHue npsiMoii Ha MJIOCKOCTUH. YPaBHeHHe NPAMON,
npoxojasimieil yepe3 3aJaHHYI0 TOYKY MePHEeHAUKYJSIPHO 3aJaHHOMY | 2 3
BeKTOpy. UccienoBanue 001ero ypaBHeHus1 NpsMoii.
Pxesckuii C. B. Bricmias
VYpaBHeHHe npsiMoM, | MaTemaruka I: nuHeliHas anrebpa u
MPOXOJIAIICH uepe3 3aJaHHYI0 | aHAIMTUYECKasi TeOMETpUS : yueOHOe
TOUKY MapajjieNbHO JaHHoMy | mocodoue / C.B. PxeBckuit. —
7 BEeKTOpY. YpaBHeHue mpsmoili, | MockBa: UHOPA-M, 2019. — 211 5 3
" | mpoxomsmier  depe3  aABe | ¢. - Tekct: anmexktponnbii. - URL:
JIaHHbIE toukH. | http://znanium.com/catalog/product/1
[Tapamerpuueckue ypaBHeHus | 065260
MIPSMOM. Bricuias MaTeMarukKa JUIS
SKOHOMUCTOB: Y9eOHUK VIS
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CTYJIEHTOB BY30B, OOYyYaroIIUXCS IO
HKOHOMHYECKUM CIEHUAIBHOCTAM /
[H. II. Kpemep [u ap.]; mox pen. H.
0. Kpemepa - M.: Onurtu, 2010 -
480 c.

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

Pxxesckuii C. B. Bricmias
MaTemaruka l: nuHeliHas anreOpa u
aHAIUTHUYECKasi FeOMeTpHsl : yueOHoe
nocoone / C.B. PxeBckuit. —
Mocksa: UH®PA-M, 2019. — 211
c. - Texct: anexrponHsli. - URL:
http://znanium.com/catalog/product/1
065260

Bricmias MaTeMaTHKa JUISE
SKOHOMMCTOB: Y4eOHUK JUISL
CTYJECHTOB BY30B, OOYyYaroMIUXCS IO
SKOHOMHYECKUM CITCIUATBHOCTSIM /
[H. II. Kpemep [u ap.]; nox pen. H.
. Kpemepa - M.: Onurtu, 2010 -
480 c.

[Tapamerpudeckue ypaBHEHUs
MPSMOM.

IMoapasnen 4.3. KpuBble BTOPOro mnopsiiKka: »3JUIMIIC, TunepodoJia,
napabdoJia

PxxeBckuii C. B. Bricuias
MaTemaruka l: nuHeliHas anrebpa u
aHAJUTUYECKasi TEOMETPHS | yueOHOe
nocoone / C.B. PxeBckuit. —
Mocksa: UHOPA-M, 2019. — 211
c. - Texkct: snekrponHbll. - URL:
http://znanium.com/catalog/product/1
065260

Bricuras MaTeMaTHKa TS
SKOHOMHUCTOB: YUeOHHK TUIS
CTYJICHTOB BY30B, OOYyYaromuxcs o
HSKOHOMHUYECKUM CIEHUATBHOCTSIM /
[H. L. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: IOnurn, 2010 -
480 c.

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

IHoapa3nen 5.1. MHOro4wieHbl H KOMILJIEKCHbIE YHCJIA

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

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

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

MHOxuTenu. Teopema besy. . N }

c. - Texkct: snekrponHsii. - URL:

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

Bricmas MaTeMaTHKa s
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HKOHOMHUCTOB: y4eOHUK JUTSE
CTYZCHTOB BY30B, O00YyYaromuxcs Mo
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-0if cTeneHu U3 KOMILIEKCHOT0 yucaa. [lokazareabHast
(hopma koMIIeKCHOTO Yuciaa. PopmyJia Jiisiepa.

11.

HepaBeHnctBo TpeyronbHuKa

PxxeBcknii C. B. Bricmas
MaTemaruka l: nuHeliHas anreOpa u
aHAJTUTUYECKAs TEOMETPHS : yueOHOe
mocooue / C.B. PxeBckuit. —
Mocksa: UH®PA-M, 2019. — 211
c. - Texkct: anexrponHsli. - 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.

[IpeoOpazoBanue  MaTpPHUIIBI
JUHEWHOTO omepaTopa IpH
nepexojie K HOBOMY 0azucy

PxxeBckuii C. B. Bricuias
MaTemaruka l: nuHeliHas anrebpa u
AHATUTUYCCKAs TEOMETPHS : yaeOHOe
nmocoobue / C.B. PxeBckumit. —
Mocksa: UHOPA-M, 2019. — 211
c. - Tekcr: snekrponnsiii. - URL:
http://znanium.com/catalog/product/1
065260

Bricmas MaTeMaTHKa TS
HYKOHOMHUCTOB: YUeOHHK TUIS
CTYJICHTOB BY30B, OOYYarOIIUXCS TIO
HSKOHOMHUYECKUM CIEHUATBHOCTSIM /
[H. L. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: IOnurn, 2010 -
480 c.

IMoapa3aen 6.2. CoGcTBeHHbIE YHCIA
XapakTepucTHYeCKHii MHOTOYJIEH MATPHIIbI.

1 COOCTBEHHBIC BEKTOPbl MATPHIBI.

13.

WNHBapuaHTHOCTH
XapaKTepUCTHUECKOTO
MHOTOYJIEHa  OTHOCHUTENIbHO
BbIOOpa Oazuca

P>xeBcknii C. B. Bricias
Maremaruka [: nuHeliHas anrebpa u
aHAIUTUYECKasi TeOMETpPHs : yueOHOe
mocoobne / C.B. PxeBckuil. —
MockBa: UHOPA-M, 2019. — 211
c. - Texkct: snextponnsii. - URL:
http://znanium.com/catalog/product/1
065260

Bricmras MaTeMaTHKa A
SKOHOMUCTOB: y4eOHUK VIS
CTYJEHTOB BY30B, OOYYarOMIUXCS IO
SKOHOMHYECKHM CHEIHUATLHOCTIM /
[H. L. Kpemep [u ap.]; nox pen. H.
III. Kpemepa - M.: Ouutu, 2010 -
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\ | 480 c.

ITogpasnen /.1. Moaeab MeKAyHAPOAHON TOPrOBJIH. 0,5 4

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

14. 0,5 065260 2 4
Beicias MaTreMaTuKa TSt
YKOHOMHUCTOB: YUeOHHK TUTS

CTYJIEHTOB BY30B, OOYyYaroIIMUXCs IO
HSKOHOMHYECKUM CIEUUAIBHOCTAM /
[H. 0. Kpemep [u ap.]; nox pen. H.
. Kpemepa - M.: Onuru, 2010 -
480 c.

Ioapasnea 7.2. CraTuyeckasi MojeJb JHHEHHOHl MHOrooTpacieBoi

0,5 2.5
IKOHOMMKM JIeoHTHeBA.

P>xesckuii C. B. Bricmras
Maremaruka I: nuHeliHas anreOpa u
AHATUTUYCCKAsT TEOMETPHS : yaeOHOe
OKOHOMHUKO-MaTeMaTtHyeckas | mocooue / C.B. PxeBckuii. —
MOJIETb MexoTpacieBoro | Mockea: UHOPA-M, 2019. — 211
OayiaHca. [Ipumenenue | c. - Tekcr: snekrpoHHbId. - URL:
0aIaHCOBOIO METOo/a B | http://znanium.com/catalog/product/1

15. | aHaimmze sxkoHomuyeckux | 065260 0,5 2.5
IIOKa3arTeJieH. Jluneitnas | Briciasg MaTeMaTHKa s
MOJIENh TOPTOBJIU. | SKOHOMHUCTOB: YUeOHHK IS
CrpykrypHas MaTpulia | CTYIGHTOB BY30B, OOy4arouuxcs I0
TOPTOBIIN. 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. Matpuupl. Onepanuu HaJl MaTpULIAMH. 34
OcHOBHBIE  CBOWCTBa ONEpaluid HAJ  MaTpUIlaMHU. VK-1 V4
Onpenenurens.  Bbluncienue  oOpaTHOM — MaTpUIBL.
CBoiicTBa 00paTHON MaTPHIIHI. H4
34
[Tonpasznen 1.2. Panr wmatpuubl. Beluucinenue panra
MaTpPHLIBL. VKL va
H4
[Tonpaznen 2.1. Pemenue cucteM ypaBHEHUH MaTpUYHBIM 34
metonoM. Pemenwe cucrteM  ypaBHEHHMH  METOAOM VK-1 v4
Kpamepa. Pemienue cucrem ypaBHeHuit metoiom I 'aycca. H4
[logpazmen 2.2. CTpykKTypa MHOXECTBAa pELICHUU 34
CUCTEMBI JIMHEMHBIX ypaBHeHuM. Teopema Kponekepa- VK-1 V4
Kanemnu. H4
[Tonpaznen 3.1. [lonstue BekTopa. JIuHEHHbIE onepanuu 34
HaJl BEKTOpPaMH, UX CBOMCTBAa. TeopeMa O KOJUIMHEApHBIX
BEKTOpax. JefcTBUSA Hal BEKTOpPaMH, 3aJaHHBIMU CBOUMU V4
KoopauHaramu. Mogyne  BekTopa.  Hampasisromme YVK-1
KOCUHYCHI BekTopa. KoopauHaTs! IPONU3BOJIBHOTO BEKTOpA
B JeKapToBOM  cucteme  KkoopauHar.  CkaispHoe H4
IIPOU3BENICHUE BEKTOPOB.
[Mogpaznen 3.2. TloHsTHe JNMHEHHOTrO MPOCTPAHCTBA. 34
ITpumepsl JIMHEUHBIX IIPOCTPAHCTB. JInnennas
3aBUCHMOCTb M HE3aBUCHMOCTb BEKTOpPOB. PaHr cuctemsl VK-1 va
BEKTOpPOB.  bazuc W pasMEpHOCTb  BEKTOPHOIO Ha
npoctpancTBa. KoopanHatel BekTopa B 0azuce.
[Tonpaznen 4.1. VYpaBHeHHME TpSIMONM Ha IUIOCKOCTH. 34
YpaBHEHHE NMPSAMOM, MPOXOJALIEN Yepe3 3aJaHHYI0 TOUKY
NEPIEHIUKYISIPHO 3aJlaHHOMY BekTopy. Mccnenosanue VK-1 V4
o0uiero ypaBHEHHUS HOPSIMOH. YTOJI MEXAY HPSMBIMU.
VYcnoBud  mapaienbHOCTH U NEPHEHAUKYISIPHOCTH H4
IPSIMBIX.
[Tonpasznen 4.2. YpaBHeHHE IUIOCKOCTH, NPOXOZSAIIEH 34
yepe3 3aJaHHYI0 TOYKY NEpIEeHIUKYISIPHO 3aJaHHOMY
BekTOpy. MccnenoBanue oOIIero ypaBHEHUS IIIOCKOCTH.
KanoHnueckoe ypaBHEHHME NIPSIMOM B IIPOCTPAHCTBE. VK-1 va
VYpaBHEeHHE NPSAMOI, MPOXOIAILIEH Uepe3 ABE pa3IudHbIE
TOYKM IPOCTPAHCTBA. YTOJ MEXAY IUIOCKOCTSAMH. YTOI Ha
MEXy IPSIMBIMU B IIPOCTPAHCTBE. YTOJ MEXAY IPSIMON U
MJIOCKOCTBIO.
34
ITongpasnen 4.3. KpuBble BTOpOro mOpsAKa: 3IUINIC, VK-1 7
runepboa, napadoma.
H4
[logpaznen 5.1. Mmuorounensl. KommiekcHble uncia u YK-1 34
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JIEUCTBUA HaJ HUMH. MOayJb U apryMEeHT KOMIUIEKCHOTO V4
Yyuca. H4
[Mogpaznen 5.2. ®@opmbl 3aMUCH KOMIUIEKCHBIX YHCEI. 34
HeiictBus HaJ KOMIUIEKCHBIMU YHCIIaMU B

Tpuronomerpuueckoi popme. @opmyna Myaspa. Kopenn YK-1 va
N-oii cTemeHW W3 KOMIUIeKCHOTo uucia. [lokazarenbHas H4

dbopma KomruiekcHoro uncia. Gopmyna Diinepa.

[logpaznen 6.1. Ilonstue nuMHEHHOrO  oOmeparopa. 34
onepatopoB. JlelicTBus  Haj

[Ipumepbl  TUHENHBIX

v 9 y YK-1 v4
JMHEWHBIMU  omeparopamu. OOWMI BHI JIMHEHHOTO

orepaTopa, MaTpHIla JUHEHHOro ornepaTopa. H4

[Mogpaznen 6.2. CoOcTBeHHBIE 4YHCIa M COOCTBEHHBIC 34

BEKTOPHl MATpHUIIbl. XaPAKTEPUCTUUECKUA MHOTOWICH YK-1 V4

MaTpULbIL. H4

34

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

H4

34

[Mogpazmen 7.2. Craruueckas MOJelb 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
OIIEHKa 10 4-X HEYJIOBJIETBOPUTEIHHO | YAOBIETBOPUTEIHHO | XOPOIIO OTJINYHO
0aJIBHOM IIKase

5.2.2. Kputepuu oueHUBaHMUS JOCTUKEHUS KOMIETEH UM

KpuTepun oieHKH HA JK3aMeHe

OneHka, ypoBeHb
IOCTHIKEHUSI
KOMIIETEHITNH

Omnucanue KpuTEpUEB

OTIU4YHO, BEICOKHM

OOyuvaromuiics  moOKa3aJl  TMOJHbIE U TIJIIyOOKHE  3HaHUs
MIPOrpaMMHOI0 Marepuaia, JOrMYHO U apryMEHTHPOBAHO OTBETHII
Ha BCE BONPOCHI JK3aMEHAIMOHHOTO OWiera, a TaKkKe Ha
JIOTIOJTHUTENbHBIE BOIPOCHI, CHOCOOEH CaMOCTOSITENIbHO pellaTh
CJIOKHBIC 3aa49U JUCIUITIINHBI

Xopo1o, NPOABUHYTHIN

OOyuaromuiicss TBEpO 3HAET MPOTrPaMMHBIA Marepual, rPaMOTHO
€ro u3jaraeT, He JJOMYCKAeT CYIECTBEHHbIX HETOYHOCTEH B OTBETE,
JIOCTaTOYHO TIOJHO OTBETHWJI Ha BOIPOCH HK3aMEHALIMOHHOTO
Ounera U JONOJHUTENbHBIE BOIPOCHI, CIIOCOOEH CaMOCTOSITEIbHO
pelaTh CTaHapTHBIE 3374 TUCIUIITNHbI

Y 10BIIETBOPUTENBHO,
IIOPOTOBBIN

OOyyvaromuiicss MOKa3ajl 3HAaHUE TOJIBKO OCHOB IPOTrPaAaMMHOIO
MaTepHala, YCBOWJI €ro NMOBEPXHOCTHO, HO HE JOMycKall TpyOBIX
OIMOOK WM HETOYHOCTeH, TpeOyeT HaBOIALIMX BOMPOCOB MJIs
MIPaBWJIBHOTO OTBETA, HE OTBETWUJI Ha JONOJHUTEIBHBIE BOIIPOCHI,
crocobeH peiaTh CTAaHAAPTHBIC 3aJa4y AUCHHUIITIMHBI C IMTOMOIIBIO
npenojaBaTesns
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HeynosnersopurensHo,
KOMIIETCHIIUS HE OCBOEHA

OOyuaromuiicsi HE 3HACT OCHOB NIPOrPAaMMHOTO MaTepuala,
JOMyCKaeT TpyOble OImMMUOKM B OTBETE, HE CIOCOOEH peliarh
CTaHJapTHbIE  33Jayd  JUCUUIUIMHBL  JaXX€ C  I[OMOIIBIO
npenojaBaTess

Kpurepumn onieHKH TeCTOB

OneHka, ypoBeHb
NOCTHKEHUS
KOMIIETEHIINN

Onucanuie KpUTEpHUEB

OTIUYHO, BBICOKHM

CopepxaHue MpaBUIIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopo1o, MpOABUHYTHIN

CopepxaHue MpaBUIIbHBIX OTBETOB B T€CTE HE MeHee 75%

VY 10BIETBOPUTENBHO,
IIOPOTOBbIN

ConeprxaHue NpaBUIbHBIX OTBETOB B TecTe HEe MeHee 50%

HeynosnersopurensHo,
KOMIIETEHIIMSI HE OCBOEHA

ConeprkaHnue MpaBUIbHBIX OTBETOB B TecTe MeHee 50%

Kpurepun oieHKHM yCTHOr0 onpoca

OneHka, ypoBeHb
JOCTUKEHUS
KOMIIETEHIINH

Omnucanue KpUTEpHUEB

3auTeHo, BEICOKHUI

OOyuvaromuiics JIeMOHCTPUPYET YyBEpEHHOE 3HAHUE MaTepuaa,
YETKO BBIPAXACT CBOIO TOUYYy 3pEHUS II0 pPaccMaTpUBaEMOMY
BOINPOCY, MPUBOJISl COOTBETCTBYIONINE TPUMEPHI

3auTeHo, IPOJABUHYTHIH

OO6yuaromuiicsi JEMOHCTPUPYET YBEPEHHOE 3HAHME MaTepHalia, HO
JIOITyCKAeT OT/ACIbHbBIE MOTPEITHOCTH B OTBETE

3a4TeHO, TOPOTOBBIN

OOyuaromuiicsi JI€MOHCTPUPYET CYIIECTBEHHBIE TMPOOENIbl B

SHAHUAX MaTepuaia, J0IyCKacT OIIMOKU B OTBETAX

He 3auteno,
KOMIIETEHITHS HE
OCBOCHA

OO0yuaromuiicsi T1eMOHCTPUPYET HE3HAHHE MaTepualia, JOIMyCKaeT
rpyOsble olIMOKH B OTBETaX

KpnTepml OILICHKH pCIICHUSA 3a1a1

Onenka, ypoBeHb
TOCTHIKEHUSI
KOMIIETeHIIU M

OnucaHue KpUTepHes

3auTeHo, BLICOKHIT

OOyyaromuiicss yBepeHHO 3HAeT METOJUKY U aJITOPUTM pEIICHUS
3aJlauy, He JIOIMYCKAeT OINOOK MIPU €€ BBIMOJTHEHUH.

3auTeHo, NPOABUHYTHIN

OOyyaromuiicss B 1I€IOM 3HA€T METOJIUKY M alTOPUTM peEIICHUS
3a/1auu, HE JIOMYCKaeT IPpyObIX OMMOOK MPHU €€ BHIMOTHEHUH.

3auTeHo, TOPOTOBBIN

OOyyaromuiicss B 1I€JIOM 3HA€T METOJIMKY M aJTOPUTM peIICHUS
3aJjauy, JIONyCKaeT OIIMOOK IMpH €€ BBINOJHEHHM, HO CHOCOOeH
WCTIPABUTH WX IPH MTOMOIIN TPENOIaBaTesl.

He 3auteno,
KOMIIETEHITNS HE
OCBOECHA

OOyuaromuiics He 3Ha€T METOAMKY U aJTOPUTM pEIICHUs 3aj]laud,
JIOTTyCKaeT TpyOble OIIMOKW MpH €€ BBINOJIHEHWH, HE CIOCOOEH
VCIIPABUTH UX NPU NOMOIIN ITPENOgaBaTelsl.
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Kpurepuii permieHus1 KOHTPOJbLHOM padoThI

Onenka Kpurepun
CocraBiieH NpaBWIbHBIM aJTOPUTM PELIEHUs 3a/la4, B JIOTHYECKOM
3a4TEHO paccyxIeHuH, B BEIOOpe POPMYIT U PELICHUH HET OMNOOK, OJTy4YeH

BepHBIfI OTBCT, 3aja4l PCIICHEI palliOHAJIbHBIM CIocooom

3amaHus  KOHTPOJBHOH pabOThl HE pemeHbl WM  pEIIeHBI

HE 3a4TEHO
HENPABWIbHO; UMEIOTCS YIYIIEHUS B 0(hOpMIICHUH.

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

Komme-
Ne Coneprxanue - UK
1 Marpuipl. Onepanuu Hag MatpuiiamMu. OCHOBHBIE CBOMCTBA YK-1 v4
olrepanuii HaJl MaTpULIAMHU.
Onpenenureny KBaJpaTHbIX MAaTpHIl:  ONpEAEICHHE U YK-1
2. OCHOBHblE  cBoWcTBa. MuHoppl W anredOpanyeckue V4
JIOTIOJIHEHHUS.
OO6mas popmyna as BIUUCICHUS ONPENCIUTENCH, TeopemMa YK-1 34
3. Jlanmaca. OOpartHas MaTpuLa. V4
4 Boruncnenne o6parHoil marpunsl. CBolicTBa 0OpaTHOMU YK-1 V4
MaTpHIIbL.
5 Panr marpuuel. ba3zucHbli MUHOp Marpuubl. Berancinenue YK-1 34
paHra MaTpULbL.
6 Pemenue cucreM ypaBaenui meronoM Kpamepa. YK-1 y4
7. Pemenue cucreM ypaBHeHui MerogoM ["aycca. YK-1 V4
8 Pemrenne cucreMsl JIMHEMHBIX YPAaBHEHUN B MAaTPUYHON YK-1 V4
dbopwme.
9. Pemenue cucrem ypaBHeHuit merogom ["aycca. YK-1 Y4
10. | Teopema Kponekepa-Kanemm. YK-1 34
11. | IlonsTue Bektopa. JIuHeiiHble onepanny HaJ BEKTOpaMH, MX YK-1 34
cBoiicTBa. Teopema 0 KOJUIMHEAPHbBIX BEKTOPaX.
12. | Ilpoeknust BekTopa Ha ocb. OCHOBHBIE CBOMCTBA MPOEKITUH. YK-1 34
Yron Mexny BeKTopaMmH. Yron BekTopa ¢ ocbro. [loHsTue
0a3uca BEeKTOPHOTO MPOCTPAHCTBA.
13. | HeticTBus HaJ  BEKTOpaMH, 3a1aHHBIMH CBOMMHU YK-1 34
KoopAauHaTaMu. Moayns Bekropa. Hampasistoniye KOCHHYCHI
BeKkTOpa. KOOpIMHATHI TPOU3BOIBHOIO BEKTOPA B IEKAPTOBOMI V4
CUCTEME KOOpJUHAT.
14. | CxanspHoe mpou3BEJCHHIE IBYX BEKTOPOB. VK-1 34
15. | YpaBHeHue mnpsMod Ha IUIOCKOCTH. YpaBHEHUE MPSIMOH, YK-1 34
IPOXOJAIIEH dYepe3 3aJaHHYH TOYKY MEPIEHIUKYISPHO
3a7laHHOMY BekTopy. MccnenoBanue oO1ero ypaBHEHUs v4
IPSIMOA.
16. | YpaBHeHHE TpsSMOM, MPOXOIIIEH dYepe3 3aJaHHYI0 TOYKY YK-1 34
NapajuIeJIbHO JAaHHOMY BEKTODY.
VYpaBHEHHE NPSIMON, MPOXOALIEN YEpe3 JBE JTAHHBIE TOUKHU. v4
ITapameTpuyeckrie ypaBHEHHUsI IPSIMOM.
17. | Yron Mexay mpsSMbIMUA. YCJIOBHUS MapalieIbHOCTH U YK-1 34
NEPIEHIUKYIIPHOCTH MPSIMBIX. V4
18. | YpaBHeHME IUIOCKOCTH, MPOXOASIICH yepe3 3aJaHHYI0 TOUKY YK-1 34
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NEPIECHANKYJSIPHO  3aaHHOMY Bektopy. HcciemnoBanue V4
00I11ero ypaBHEHHsI TNIOCKOCTH.

19. | KanoHnueckoe ypaBHEHHE TIPIMOM B  TNPOCTPAHCTRBE. YK-1 34
YpaBHEHHE NPAMOW, NPOXOIALICH dYepe3 JABE pPa3IU4HbIC va
TOUKH npocTpaHcTBa. [lapamerpuueckrie ypaBHEHUs MPSIMOIA.

20. | Yrom Mexay IUIOCKOCTSAMH. YTON MEXIy TNpPSIMBIMH B YK-1 34
POCTPAHCTBE. YTOJI MEXAY NPSIMOH 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, Mpmuorounensl. Pa3noxkeHne MHOrowieHa Ha MHOMKHUTEIU. YK-1 Y4
Teopema besy.

25. | KommuiekcHbpie 4ymciia ¥ JOeHCTBUS HaAJ HUMH. MOIylb | YK-1 34
apryMEeHT KOMIUIEKCHOTO YHCJIA.

26. ®opMBl 3allUCH  KOMIUIEKCHBIX 4YHcesl. JIeHCTBUSA Haj YK-1 34
KOMIUICKCHBIMU YHCIIAMHU B TPUTOHOMETPUIECKOU (hopme.

27. | ®opmyna Myaspa. Kopenb N-oif cTteneHu U3 KOMIUIEKCHOTO YK-1 34
qrca.

28. | llokazatenbHas ¢Qopma KomIuiekcHOTo uwncia. Dopmyia YK-1 34
Diinepa.

29. | llonarue nuHeHHOro mpocTpaHcTBa. llpumMepsl ITMHEHHBIX YK-1 34
POCTPAHCTB.

30. | JIunelinas 3aBUCUMOCTh M HE3aBUCHMOCTh BEKTOPOB. YK-1 34

31. | Panr cuctemsl BekTOpoB. ba3uc u pasMepHOCTb BEKTOPHOTO YK-1 34
npoctpanctBa. Koopauaate! BekTopa B Oasuce.

32. | llonsatue nuHeliHOrO omeparopa. Ilpumepsl JTUHEHHBIX VYK-1 V4
oneparopoB. JIelcTBHs Ha/l IMHEWHBIMU ONIEPATOPAMH.

33. | O0muii BuA JMHEMHOro oOleparopa, MaTpulia JIMHEHHOTrOo VYK-1 V4
oreparopa.

34. | CobcTBeHHBIE uuClIa M COOCTBEHHBIE BEKTOPbI MAaTpUIBL. YK-1 34
XapakTepUCTHUYECKUI MHOTOUYJIEH MATPHUIIBI.

35. Moenp MEKIyHapOJHOW TOPrOBIIN. YK-1 Y4

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

5.3.1.2. 3aga4u K IK3aMeHY
Kommnere
Ne Conepxanue - HJIK
3 2 4 2
1. | Haiiru paar matpuner A=|2 0 1 1 VK-1 H4
0 4 51
Haiitu rTnaBHOEe 3HaueHHWe aprymMeHTa U  apryMEHTHI
2. | xommuTexcHBIX THCeN 2, =—, z, =1, zy=—1+1. YK-1 H4
3. PemmnTh cuctemy TMHEMHBIX ypaBHEHUN MeToIoM [aycca YK-1 H4
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X; +3X, —3X; +4X, =9
X, + X, = X3 +2X, =5
3X, +2X, —X; =9

X, +3%X; —5X, =9

3anucarb ynciia
T .. T T .. T
Zy =2c08—— —2isin—, z, =—COS—— +iSIn—
4 4 17

B TPUTOHOMETPUYECKOH popme.

YK-1

H4

Hanmncarts YpaBHCHHEC IIJIOCKOCTH, KOTOpasd MPOXOAUT YCPE3
TOYMKH Ml (19_130)9 MZ (_23391)9 M3 (09031) '

YK-1

H4

IIpuBecTr K HOpMaIbHOMY BUY YPABHEHHUE IUIOCKOCTH
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 MpeaAyCMOTPCHBI»

5.3.1.5. IlepeyeHb TeM KYpPCOBBIX IPOEKTOB (pador)

«He npexycMoTpeHbI»

5.3.1.6. Bonipocsl K 3a1MTe KyPCOBOro NpoeKTa (padoThi)
«He npexycMoTpeHbI»

5.3.2. OueHo4YHbIe MaTePUAJIbI TEKYLIET0 KOHTPOJIA
5.3.2.1. Bonpocsl TeCTOB

Conep:xanue

Kommne-
TeHI A

1 0 3
Omnpenenurens (0 1 0] pases...
0 31

MLy
(M0
4
3

YK-1

V4

[TonMHOX€ECTBO JAHHOTO JIMHEWHOrO IMPOCTPAHCTBA, 3aMKHYTOE
OTHOCUTEJIBHO JIMHEHHBIX OlEpaluid, BBEJEHHBIX B JIaHHOM
JMHEHHOM IIPOCTPAHCTBE, SIBISETCS:

(?) HEMMHEWHBIM TOIPOCTPAHCTBOM;

(?) cucremoit;

(!) TMHEHHBIM TOIPOCTPAHCTBOM.

YK-1

34

Bce KopHH XapaKTepUCTHYECKOTO YPaBHEHHSI CAaMOCOIIPSHKEHHOTO
oreparopa

(!) meficTBUTENbHEIE;

(?) MHUMBIE;

(?) moNMOXUTENbHBIE;

(?) oTpunatensHbIE.

YK-1

34
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4, Matpwuiia JuHEHOTO oneparopa A, IeHCTBYIOIIETO B HEKOTOPOM YK-1 34
JTUHEHHOM TIPOCTPAHCTBE, SIBISIETCS B JAHHOM 0a3uce MuaroHaabHON
TOTJ]a ¥ TOJIBKO TOTJa, KOT/1a BCE BEKTOPHI 3TOT0 6as3uca SBISIOTCS ...
(NcobOcTBeHHBIME TS A;
(?) maTpuIIEii-CTPOKOIA;
(?) marpureit 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 yBenMueHNEM pacCTOSHUN 0 Havyajla KOOPAUHAT IpsSIMbIe YK-1 34
pacroiararTcs:
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 TepPECEKAOTCS
Y-5X-8=0, Y-5X+8=0 MapauIeIIbHbI
Y-4X-7=0,4Y + X+20=0 mnepneHauKyIspHbI
Y-3X-4=0, 3Y- 9X-12=0 coBmamaror
8. BripaxkeHue, cooTBeTCTBYIOIIECE IPAPUKY: YK-1 34
Ay
L~
3
/ X
-~ -6 0
() y=05x+3;
(?) y=x-3;
(?) y=0.5x-3;
(?) y=-6x+ 3.
9. VYrnoBo# kodpdurment K npsiMoit paBeH. .. YK-1 34
y A
2/
X
73 0 "
3
(?) -2;
M 2/3;
(?) 3/2.
10. | Yroa mexnay npsiMbIMH X -2y +3=0 u 3x +y-5=0 paBeH ... YK-1 Y4
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rpamycam.
(?) 45;
(?) 30;
(?) 90;
" 0.

11.

KoopauHaThl BepiunHa mapaboist Y — 4y — 4X —8 = 0 HMeroT BH
(-3,2);

(3.2);

(2.3);

(-2,-3).

YK-1

V4

12.

Kpuas X° — y* —4X +6Yy = 9 uMeeT [eHTp B TOUKE C KOOPIAHHATAMH
(2,3);
(4,9);
(4, 6);
(4, -6).

YK-1

V4

13.

BerBu mapaGoinsr Y — 4y + 2X + 8 = 0 HampaBIIeHSI . ..
BJICBO;

BIIPABO;

BHU3,;

BBEPX.

VK-1

v4

14.

Vpasrenne 4x° —5y” +20x +30y + 10 =0 omnpexnenser:
(1) runiepbouty;

(1) mapabomy;

())OKpyKHOCTB;

(") snnumnc.

YK-1

V4

15.

Crosm xropen 8= 4] K} b= K]
C =(—4i +8]+2K) xommmeapHsr. ..

YK-1

34

16.

U3 BEKTOPOB Q = (| -2 JT—SIZ) ub = (—i_+2 JT—3IZ) KOJIIMHEAPHBI
BEKTOPY AB, rze A=(-3;1;5), B=(-4;3;2)...

YK-1

34

17.

C yBenMYEeHUEM CKATSPHBIX MPOU3BE/ICHUN MTapbl BEKTOPOB
pacrojararTcs B MOpPsIKE:

1. a=(@3,-1,4)
b =(-1,3,2)
2.a=(5,1,2)
=(-1,5,2)
=(-3,1, 4)
b =22 2
4.a=(-31,4)
b =22 2
5. a=(1, 2, 3)
b =3, 2, 1)

o | T

YK-1

V4

18.

Bekrop C = a X b umeer KOOPJMHATSL. .. IIPH YCIOBUH, YTO

a=@2 0-1)b=112

YK-1

V4
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C=(1,-3,2)
C=(1,273
C=3-21)
C=(2,1,-3)

19.

2 2
JlaHo ypaBHeHue 3JuIHIca % + y? =1. Bonbmas nomyock 3T0Oro
AJUTUIICA PaBHaA. ..
(5
(?) 25
(?)3
(?)9

VK-1 V4

20.

2
AcumnToTtamu runep6onsr X° Y

16 9

1 SBJIAIOTCS IIPSIMBIC. . .

VK-1 v4

21.

9
X

2
DkcuenTpucurer runepboasl X Y _ 1 paseH...
4 3

1.
(?)E’

2
?) —=;
7

:

O B

YK-1 V4

22.

VYpaBHeHue npsmon 3Xx—6y+12=0s OTpEe3KaxX UMEET BU/L...

0x-L=1

6 3

Xy

2t 1.
075 =L

X .y
N—+2=1.
D573

YK-1 34

23.

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

@ (x+1) +(y+2) =2;

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

YK-1 34
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24.

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

©) a=8 b= 2\/§ :

©?) a=64 b=:|.2

VK-1

V4

25.

Kanonmueckoe YPaBHCHUE JJIJIMIICA UMCCT BU !

X2 2
05—z =1
XZ 2
(?)—?+ty)—2=1;
2 2

Xy
(') ?'Fb—zzl.

VK-1

v4

26.

2
YpasHenue xupekTprcs mapabons Y = 8X nmeer Bux:

VK-1

V4

27.

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

(1) Panrom matpwuiisr;

(?) TopsiakOM MaTpPHUIIBL;

(?) Onpenenurenem MaTpHUIBL;

(?) lnaroHasp0 MaTPHIILL.

YK-1

34

28.

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

(?) enuHMUHOM;

(1) xBagpatHoO¥;

(?) nMaroHaIBHOM.

YK-1

34

29.

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

YK-1

34

30.

Ecom A m B — [1Ba JuMHEHHBIX omnepaTropa, ACUCTBYIOIIMX B
eBKJIMI0BOM IpocTpaHcTBe E, To omeparop (AB) *, compspkeHHBbIH
IIPOU3BEICHUIO ITUX OIIEpaToOpOB, paBeH:
(NB*A*;

(?)A*B*;

(?)BA;

(?)AB.

YK-1

34

31.

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

(1) [MepecTanoBOYHBIMY;

(?) PaBHBIMH;

(?) O6parHbIMHU.

YK-1

34

32.

Ecau  XapakTepuCTHUECKOE ypaBHEHHE KBAJPATHOH  MAaTPHIIbI
HOpPSIIKAa N UMEET N IMOMAPHO Pa3IMYHBIX JECHCTBUTEIBHBIX KOPHEH,
TO 3Ta MaTpUIla M0JJO0HA HEKOTOPOI MaTpPHIIE:

(?)enuHMUHON;

(?) kBagpaTHOIL;

YK-1

34
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(1) auaroHanbHOIA.

33.

Ecau  XapakTepHCTHYECKOE ypaBHEHHE JIMHEHHOTO oreparopa,
JICUCTBYIOIIETO B N-MEPHOM JIMHEWHOM IIPOCTPAHCTBE, HMMEET N
HOMApHO PAa3IHYHBIX JEHCTBUTEILHBIX KOPHEH, TO CYIIECTBYET
6a3uc, B KOTOPOM MaTpHIia 3TOTO ONEpaTopa ABJISETCS ...
(?)enuHNYHOI;

(1) xBagpaTHO¥;

(?) nmnaroHaabHOM.

YK-1

34

34.

COBOKYITHOCTh M * N JICHCTBUTEIBHBIX YHUCEI, PACIOJIOKECHHBIX B
BUJIE MIPSMOYTOJIBHON TAOIUIIBI, TJ€ M — YHUCIIO CTPOK, N — YHCIIO
CTOJIOLIOB TAaOJINIILI, HA3BIBAETCH. ..

VK-1

34

35.

KBangpatuunas (opma KaHOHHYECKOIO BHIAa HE HMEET B CBOCH
3aICH:

(?) OrpunaTenbHBIX 3HAYCHUN;

(1) IMonapHbIX POU3BEACHU TEPEMEHHbIX

(?) BexTopos.

YK-1

34

36.

B nunelinoM npocTpaHcTBe V), r00bIE 1Ba KOJUTHHEAPHBIX BEKTOpA:
(1) JIuneiino 3aBUCHMBI;

(?) JTuneiino He3aBUCHMEI,

(?) KomruianapHsr;

(?) Ilepecekarorcsi.

YK-1

34

37.

OmnpeenuTesb MPOU3BEACHHUS IBYX KBaAPATHBIX MATPHI] OJHOTO
HOps/IKA PaBEH:

(1) IMpousBeaeHUIO ONPEACTUTENCH ITUX MATPHIL;

(?) Cymme onpenenureieii;

(?) YaBoeHHOMY ITPOU3BECHUIO OMPEACIUTEICH ITUX MATPHIL.

YK-1

34

38.

Marpuiia TOXIECTBEHHOTO OIeparopa HE3aBHCHMO OT BBIOOpa
0a3uca B TMHCHHOM ITPOCTPAHCTBE SIBIISICTCSL:

(1) Exunu4noif;

(?) O6parHoi;

(?) TpaHCHIOHHPOBAHHOIA.

YK-1

34

39.

B eBKIMIOBOM MPOCTPAHCTBE MAaTpHUIlAa TEpexoja OT OJHOrOo
OPTOHOPMHPOBAHHOTO 0a3wca K IPYroMy SBISETCS:

(?) EnuaunuHoOif;

(?) O6parHoii;

(1) OproronansHOM;

(?)TpaHCTIOHMPOBAHHO.

YK-1

34

40.

[py TpaHCIIOHUPOBAHUH MATPHIIBI €€ OIPEICITHTEIb
(1) He mensiercs;

(?) Memnsiet 3HaK Ha MPOTUBOIOJIOKHBIIA;

(?) YMmenbIaercs;

(?) YBenmuuuBaercsi.

YK-1

34

41.

HopmupoBaHHOE POCTPAaHCTBO — 3TO JIMHEHHOE MPOCTPAHCTBO, B
KOTOPOM 33/1aHa HOpPMA ...

(?)Bekropa;

(?)Martpuirsr,

(?)MHuoxecTBa.

YK-1

34

42.

Ecnu B kakoii-HHOyAb CTpOKE MaTpHIbl MPUOABUTH JPYTYKO e
CTPOKY, YMHOXXEHHYIO Ha YHCIIO, TO ONPEISIUTEIb dTONH MATPHUIIBI
(!) He mensiercs;

(?) MeHsieT 3HaK Ha IPOTUBOIOJIOKHBIH;

(?) Ymenbinaercs;

YK-1

34
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(?) YBenmuuuBaercs.

43.

Marpurieii nuHEHHOTO omeparopa, OOpaTHOTO omeparopy A,
JEUCTBYIOIIEMY B JHHEHHOM mpocTpaHcTBe L M ummeromemy B
HEKOTOpoM Oasuce marpuiy A, OyJer B TOM ke 0a3uce MaTpuua
YN
(?) E;
(A"

YK-1

34

44,

Pazmep matpuist C = Ajy - Bos paBeH:
(M) Cu3;
(?) Cos;
(?) Ca1.

YK-1

34

45.

Marpuna, TpaHCIIOHHpPOBaHHAs K OPTONOHAJIBHOW  MaTpulle,
SIBJISIETCSI MaTPHILICH

(?) Enuanynoi;

(?) O6parHoii;

(1) OproronanpHOIA;

(?)TpaHCIIOHMPOBAHHOMA.

YK-1

34

46.

Uucno coOCTBEHHBIX 3HAUYEHUI CUMMETPUUECKON MaTPULIbI TOPsIIKa
n ¢ y4€TOM UX KPpaTHOCTU k PpaBHO YHCITY

ONE

(?) k;

(?) n*k.

YK-1

34

47.

[TycTh B MPOU3BOJIBHOM JTHHEHHOM MPOCTPAHCTBE JAHbI JBa BEKTOPA
C1 M C2 U TIYCTh BEKTOPHI @ = 2¢1 + 3¢y, € = ¢1 + 5S¢z, y = 3¢1 — 2¢a.
Torna cucrema BEKTOPOB a, €, y:

(1) JIuneiino 3aBucuma,

(?) JTuneiino HezaBUCHMA.

YK-1

34

48.

[TycTh B IPOU3BOIBHOM JTUHEHHOM IIPOCTPAHCTBE JaHbI BA BEKTOPa
C1 M C2 U ITYCTh BEKTOPBI a = 5¢1 + 3¢y, € = -c1 + 2¢2, y = 7¢1 — 3¢y,
Torma cucrteMa BEKTOPOB a, €, V:

(1) JIuneiino 3aBucuma,

(?) JIuneitHo He3aBHCUMA.

YK-1

34

49.

XapakTepuCTUYECKUM YpaBHEHMEM MaTpuipl A  Ha3bIBaeTcCA
YpaBHEHHUE. ..

YK-1

34

50.

[Ipu yMHOKEHHHU BCEX JIEMEHTOB HEKOTOPOH CTPOKH MATPHUIIBI HA
YHCIIO OTIPENIETUTENb NCXOTHON MaTPHIIbI

() YMHOXaeTcst Ha 3TO YHUCIIO;

(?) He menstercs;

(?) MeHsieT 3HaK Ha IPOTHUBOIIOJIOKHBI.

YK-1

34

51.

I[Ba BCEKTOpA B €BKIIMJOBOM IIPOCTPAHCTBC OPTOTOHAJIbHBI, €CJIN UX
CKaJIAIpHOC MPOU3BCACHUC paBHO:

(1) 0;

(?) 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.

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

M1

YK-1

V4
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(?) -6;
(?) 0;
(?) 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 KOJN4eCcTBO CTPOK MATPHIIBI HE PABHO KOJIMYECTBY CTOJIOIOB,
TO TaKasi MaTPUIA HA3bIBACTCHL. .

(?) KBanparhas;

(1) pssmoyronbHas;

(?) TpeyrounbHasi;

(?) duaronanpHas;

YK-1

34

56.

Marpurei Ha3bIBaeTCA:
(1) Tabmwia >1eMEHTOB;
(?) BekTop;

(?) pynxums;

(?) umcno.

YK-1

34

57.

Pemennem ypaBHenus XA = B, rae A, B — kBajpaTHble MaTpULbl
OJIHOT'O U TOTO K€ MOpsIKa, IpruYeM A — HEBBIPOKICHHAS MaTPULIA,
ABIseTCA MaTpuua X:

(1) X=BA™;

(?) X=A"B;

(?) X=B/A;

(?) X=A-B.

YK-1

34

58.

Kak n3MeHUTCS ONpeesuTellb MaTPHIIBI YETBEPTOTO MOPSIKA, ECITH
KaKJIbIF €€ 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;

(?) craner paBHBIM HYITIO.

YK-1

34

60.

Han tpeyronapauk 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.

ITpu xakom 3HadeHnu k npsmeie y = 5x — 2 u y = kx + 5 napansnensHbI?

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.

Kakue miockocTu napaieabHbl
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 1M yTBep)KAEHHWE: OJHOPOJHAS CHCTEMa JIMHEHHBIX
YpaBHEHUH SIBJISIETCS HECOBMECTHOM?

(?) na;

(1) mer;

(?) He Bcerna.

YK-1

34

67.

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

(1) smunicom;

(?) mapabomoii;

(?) runepb6onoii.

YK-1

34

68.

I'eoMeTpUYECKOE MECTO TOYEK IIOCKOCTH, JIJIS KaXKI0MW M3 KOTOPBIX
MOyJIb Pa3HOCTH PACCTOSIHUN 10 ABYX IaHHBIX TOUYeK ((POKYCOB)
TOM 7K€ IJIOCKOCTH €CTh TIOCTOSIHHAS BEJIMYMHA, HA3BIBAOT. ..

(?) snmmncom;

(?) mapabouoii;

(1) runepbooii.

YK-1

34

69.

Kakoe ypaBHEHHME OIHKCHIBAET TEOMETPUUYECKOE MECTO TOYEK,
paBHOYJalleHHBIX OT Touku F(-2, 0), x=2?

(?) ammurc;

(1) mapabona;

(?) runepboura.

YK-1

V4

70.

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

(?) 2;

(?)-2;

YK-1

V4
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(7)1
71. | Ilpoekuus Bexkropa a (1, -2, 2) Ha ocb Bektopa b (2, 10, 11) paBHa... YK-1 V4
(N 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) komrIIaHApHBL;
(?) KomTMHEApHBL;
(?) HeT BepHOTO OTBETA.
74. | Ilepumetp TpeyroyibHUKaA ¢ BepiuHaMu B Toukax A (1, 3), B (-2, 3), YK-1 V4
C (-2, -1) paBesn...
() 12;
7
(?) 4
(?) 5.
75. | OnpenenuTh B 3aBUCHMOCTH IS CHCTEMBI JIBYX BEKTOPOB: Aj (-4, YK-1 34
2, 8); Az (14, -7, -28).
(?) muHelHO 3aBHCHMA;
(1) nuHeiiHO He3aBHCUMA.
5.3.2.2. Bonipocsl AJ1sl YCTHOTO 0Npoca
Ne Conepxanue Komnerennusi | UK
1 | Ilonstue marpunsl. HekoTopble 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 | Crynenuatsle MaTpulibl. HaxoxaeHue panra MaTpuIlbl. YK-1 34
5 | DnmeMmeHTapHble  mpeoOpa3oBaHus ~ Marpuil. Teopema 0O YK-1 34
NPUBEJCHUN MAaTPHIIBI K CTYIIEHYaTOMY BH]LY.
6 | Boruncnenue onpeaenuteneit 2 —ro u 3- ro nopsika. YK-1 34
7 | Pa3noxxeHue onpenenutens mo nNepBoil cTpoke. YK-1 34
8 | CaoiicTBa onpeaeauTeneH. YK-1 34
9 | Kputepuil HeBBIPOXKAEHHOCTH KBaJAPATHON MaTPHULIBI. YK-1 34
10 | Munopel u anreOpamueckue JONONHEHHA. Pa3nokeHue VK-1 34
OTIpENIeIUTEIS MO CTPOKE UITH CTOJOIY.
11 | Onpexnenurens CyMMbI U IPOU3BEACHUS KBAJPATHBIX MaTPHII. YK-1 34
12 | CriocoObl BEIYMCIIEHUS ONpeaenuTeNneil 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

Kanemmmu.




Crpanuna 30 u3 38

15 | Pemenue cucTteMbl JHHEHHBIX ypaBHEHUU MeTojgoMm ['aycca. YK-1 34
Uccnenosanue CIIY.

16 | Ognoponnas CJIY. ®yHnaMeHTallbHas CHCTEMa pEIICHUN YK-1 34
OJTHOPOJTHOM CUCTEMBI.

17 | O6parHass maTpuma M CHOCOOBI €€ HaxoxiacHus. Pemenue YK-1 34
MaTpU4YHOTO ypaBHeHus AX = B.

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

19 | Pemenue cucteM n TUHEWHBIX YPaBHEHUH C 77 HEU3BECTHBIMH I10 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 JIMHEHHO HE3aBHCHUMBIX YK-1 34
BEKTOpOB. PaHT cucTeMbl BEKTOPOB.

23 | bazuc BEKTOpHOTO MPOCTpaHCTBA. Pa3sMepHOCTh BEKTOPHOIO YK-1 34
IPOCTPAHCTBA.

24 | KoopauHaTsl BEKTOpa B 0a3Mce U UX €TMHCTBEHHOCTb. YK-1 34

25 | IlpeoOpa3oBaHue KOOPIMHAT BEKTOpA MPHU TMEPEX0JIE OT OTHOTO YK-1 34
6a3uca K Apyromy.

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

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

28 | CoOcTBEeHHBbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI JTMHEHHOTO YK-1 34
oreparopa. XapaKTepuCTUIECKOEe YpaBHEHHE.

29 | OnpeneneHne KBapaTHIHONU (HOPMBI. YK-1 34

30 | JIuneliHoe mpeoOpa3oBaHUEe IEPEMEHHBIX. YK-1 34

31 | KanoHnyeckuii 1 HOpPMaJbHBIH BUJBI KBAAPATHIYHOU (DOPMBI. YK-1 34

32 | Teopema O TpHUBENEHUH  KBAagPaTHYHOH  (GOpPMBI K YK-1 34
KaHOHUYECKOMY BUJTY.

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

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

35 | Paar ® TONIOKUTENBHBIA WHAEKC KBAJPATUYHOH (HOPMBEI. YK-1 34
[TonoXuTEeNbHO  OMpeNeNeHHble  KBaJpaTU4Hble  (OPMBI.
Kputepuii CunbBectpa.

36 | OproroHanbHOE MPeOOPa3OBaHKUE NIEPEMEHHBIX. YK-1 34

37 | Crioco6 npuBeAeHUsT KBaJpaTUYHON (POPMBI K KAHOHMUYECKOMY YK-1 34
BUJY C TOMOILBIO OPTOTOHAIBHOTO MTPe0Opa3oBaHuUs.

38 | JIuneiinple 0TOOpaXKEHHsI €BKJIMOBBIX MpOCTpaHCTB. [loHATHE YK-1 34
n30MOp(H3Ma EBKIMIOBBIX TPOCTPAHCTB.

39 | CamoconpspkeHHBIE OnepaTtopbl U UX Marpuibl. CoOOCTBEHHBIC YK-1 34
BEKTOPbl M  COOCTBEHHBIE 3HAYEHUS CAMOCOINPSHKEHHBIX
OIIEepaToOpOB.

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

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

42 | [InockocTy B TOUEYHO-aQPUHHBIX MPOCTPAHCTBAX, X B3aUMHOE YK-1 34

PacCIioJIOKCHHUC.
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43

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

VK-1

34

44

[Ipeobpa3oBanue KOOpAMHAT TOYKHM B TOUEHYHO-a(pPHUHHBIX
IPOCTPAHCTBAX.

VYK-1

34

45

I'eomeTpuyeckue CBOICTBA JIMHEHBIX OTOOpaKECHUIA
adhpuHHBIX TIpocTpaHCTB. AQOUHHBIE W HU30METPHUYECKHE
OTOOpaKEHMUSI.

VK-1

34

49

[TocranoBka 3amaun MexkoTpacieBoro Oananca. Kpurepuit
IPOAYKTUBHOCTH TE€XHOJIOTHYECKOW MaTpUIbl. DKOHOMHYECKHH
CMBICJI MaTPpUIbI MTOJHBIX 3aTpar.

VYK-1

34, V4

47

[Tousatue BekTopa. JIMHEWHBIE OlEpalMy HAJ BEKTOPAMM:
CIOKEHHWE U BBIYMTAHUE BEKTOPOB, YMHOXEHUE BEKTOpa Ha
yucio. KommHeapHble 1 KOMIUIAaHAPHBIE BEKTOPHI.

YK-1

34

48

[IpsimoyronbHasi cucTeMa KOOpAMHAT Ha IUIOCKOCTM U B
npocrpancTBe. KoopanHatel Bektopa u Touku. KoopauHartsl
CyMMBI BEKTOPOB U IIPOM3BEICHUS BEKTOPA HA YUCJIO. Y CIIOBHE
KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

YK-1

34

49

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

YK-1

34

50

BexkTopHOoe U cMmemlaHHOE TIPOM3BENEHUS BEKTOpoB. Mx
CBOWCTBA U BBIPAXKEHUS Uepe3 MPSIMOYrOIbHbIE KOOPAHHATHIL.

YK-1

34

51

[TonsiTne NWHEHWHOTO MNPOCTpAaHCTBA. JIMHEHWHasT 3aBUCHUMOCTH
AJIEMEHTOB JIMHEMHOIO IPOCTpaHCTBA. basuc JIuHEHHOro
npocTpaHcTBa.  PasMepHOCTh ~ JIMHEMHOrO  MPOCTPAHCTBA.
N3omopduzm.

YK-1

34

52

Mopenp MeXIyHapOIHOU TOPTOBJIU.

YK-1

34,3

53

YpaBHeHUs mNpsAMOM Ha IUIOCKOCTH. HopManbHBI BEKTOp
npsMoi. PaccTossHME OT TOYKHM 10 MPSAMOW. YTOI MEXKAY ABYMS
IPSAMBIMHU. Y CIOBUS MApPaUICIIBHOCTA U NMEPHEHAUKYISPHOCTH
JBYX NpsAMBIX. To4ka nepeceyeHus AByX MPsIMbIX.

YK-1

34

54

[InockocT B  TPOCTpaHCTBE. YpaBHEHUS IUIOCKOCTH B
npoctpaHcTBe. HopmanbHblil BekTop miockoctu. Paccrosinue ot
TOYKH OO0 IIJIOCKOCTH. YFOJ'I MG)KI[y JABYMsI IIJIOCKOCTAMM.
VcnoBuss mapalyieIbHOCTH M MEPHEHIUKYISIPHOCTH — JBYX
TIIIOCKOCTEH.

YK-1

34

55

Yron MCKAY HpHMOﬁ H IUIOCKOCTBIO B IPOCTPAHCTBE. YcnoBus
napaiCJIbHOCTH U MEPINECHAUKYIAPHOCTHU HpHMOﬁ 1 IIIIOCKOCTH
B IIPOCTPAHCTBC.

YK-1

34

56

JIuHMM BTOPOro MHOpPsAKA HA IUIOCKOCTH: IIIMIIC, rHIepooa,
napabona. DKCLUEHTPUCHUTET, JUPEKTPUCHI M (POKYCHI KPHUBBIX
BTOPOIO MOPSI/IKA Ha IJIOCKOCTH.

YK-1

34
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5.3.2.3. 3agauu 119 NPOBePKH YMEHUI M HABBIKOB

Conep:kanue

KoMmnerennus

NIK

Pemnts cucreMmy TMHENHBIX ypaBHEHUN MeToioM Kpamepa:

5x+8y+3z=-18
3Xx-2y+6z=7
2X+y—-2=-5

YK-1

H4

Pemnts cucreMmy IMHENHBIX ypaBHEHUN MeTotoM Kpamepa
MaTPUYHBIM METOJIOM:

X—4y—-2z2=-7
3X+y+2=5
3X—-5y—-6z=—-7

YK-1

H4

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

YK-1

H4

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

1. lnuny pebpa A1Az;

2. Yron mexay peopamu A1Ar n A1Ay;

3. YpaBHenue pedpa A1A4, ypaBHEHHE ITIOCKOCTH A1A2A3
U yroJ1 MeXIy peopoM A1A4 1 TIIIOCKOCTHIO A1A2A3;

4. YpaBHEHHE BBICOTHI, OMYIIEHHOU U3 BEepIINHBI A4 Ha
rpadb A1A2As3;

5. Inomane rpanu AjAzAs 1 00beM MUPaAMUIBI;

Crenarp 4epTex.

YK-1

H4

Onpenennre, Kak B3aMMHO PACIIOIOKEHBI IBE TIPSAMEBIE, 3a/JaHHbIC
obOmmmu ypaBaeHusiMu L1 : {2x—3y—4= 0} u L2 : {—4x+6y+6=0}.

YK-1

H4

CocraBbTe KAHOHUYECKOE ypaBHEHHE TPsMoit L, mpoxo et
depe3 TOUKy M U MepreHAnKYIPHOM 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 pedepaToB, KOHTPOJIBHBIX, pacieTHO-TPaguYecKux pador

3aga4yu KOHTPOJIbHOH PadoThl

Conep:xanue

KoMmnerenuus

WK

Pemmts cucreMy nuHENHBIX ypaBHEHHH MeTonoM Kpamepa,
MeToJIoM ["aycca, MaTpUYHBIM 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 saBusAr0TCS CTOpOHAMU
TpeyroipHuka, a Touka P (1;2) — Toukoil mnepeceueHus
TPEThEl CTOPOHBI C BBICOTOM, ONYyIIeHHON Ha Hee. COCTaBUTH
yYpaBHEHHUE TpeTbel CTOPOHBI. ClienaTh YepTex.

YK-1

H4
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Jluaus 3amaHa ypaBHEHMEM [ = ———— B TOJISIPHOU
5+4cos Q
CUCTEME KOOpJIMHAT.
TpeOyercs:
1) moCTpoUTHh JIMHUIO MO TOYKaM, HaumHas oT ¢@= 0 10
3 @ =27 unpuaaBas ¢ 3HAYCHHS 4yepe3 MPOMEKYTOK 7/8; YK-1 H4
2) HaWTH ypaBHCHHME JIaHHOW JIMHHUM B JICKapTOBOU
MPSIMOYTOJIBHOM CHCTEME KOOpJWHAT, y KOTOPOW Hadajo
COBIIAJIAET C IMOJIFOCOM, a MOJIOKHUTEIbHAS MOJIYyOCh a0CIUCC —
C TOJISIPHOM OCBIO;
3) Ha3BaTh JMHHUIO, HAWTH KOOpPAMHATHl (POKYyCOB U
aKcreHTpucuTeT. CrenaTh YepTeK.
Hauber BekTopel  a(1;2;3), b (-1;3;2), ¢ (7;-3;5),
4 d (6;10;17) B nHexoropom Oa3mce. I[loka3arh, YTO BEKTOPEI VK-1 H4
d,b,C obpasytor Gasuc; HalTH KOOpAMHATEL BekTOopa d B
sTOM Oasuce.
_ .2 - .3 Z+2i
5 | Boraucaurs W)= z°+(Z-i*)(z+2) - o VK-1 H4
npu z=4-7i.
. 5 -
6 | HaiiTu Bce 3HaueHus KopHs. 6 3 o AUV2 +i VK-1 H4
5.3.2.5. Bonpochl /151 KOHTPOJIbHOM (pac4yeTHO-rpagu4ecKoii) padoThl
«He mpenycMoTpeHbI»
5.4. CucteMa olleHUBAHUSA TOCTHKEHUST KOMIIETEeH Ui
5.4.1. Onenka 10CTHKEHHS KOMIIETEHIHMI B X0/1€ POMEKYTOYHOM aTTeCTANMHA
YK-1
WHauKaTOpBl JOCTUKEHHSI KOMITETEHITUN
Howmepa BomnpocoB u 3agau
VK-1
BOIIPOCHI K 3a[1a4u K
Kon Copnepxanue P A
DK3aMEHy dK3aMEHY
3HaTh 0COOEHHOCTH CHUCTEMaTH3aIuN
34 uH(popManuu, MOJIYYEHHOMN n3 pasubix | 3,5, 10-20, 25-31,
UCTOYHUKOB M METOABl €€ KPHUTHYECKOTO 34
aHaM3a
YMeeT NpoBOAWTH OIEHKY JOCTaTOYHOCTH U 1-4, 6-9,13, 15-
Y4 | peneBanTHOCTH MH(MOPMAIIUN 19,21-24,32-
33,35-36
Brnagers HaBbIKaM¥ aHAJIM3a U CHHTE3a HAYYHOM
nHpopManuu; HaBBIKAMH JIOTHYECKOMN
H4 | MHGopmai; 1-6

ApryMCHTallu BBIBOJOB U CY)K)ICHI/II\/'I B pCHICHUUN
IIOCTAaBJICHHBIX 3a1a4

5.4.2. OueHkKa JOCTHKEHUS KOMIIeTeH U

B X0/1€ TEKYLIECI0 KOHTPOJIsA
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YK-1
WNupukaTtopsl gocTmkeHus komrereHmn YK-1 Homepa Bonpocos u 3amau
3aJ1a97 JUIA
BOIIPOCHI BOTPOchl IIPOBEPKU
Kog Conep:xxanne YCTHOTO .
TECTOB orpoca YMCHUU U
HaBBIKOB
3HaThb 0COOEHHOCTH cuctemMaruzaluu | 2-9 1516,
34 uHpopMaluy, TOJYyYEHHOW W3 pasHbX | 22,23, 27- 1-56
HUCTOYHUKOB M METOJbI ee Kputuueckoro | 51,54-59,65-
aHanusa 68, 73,75.
YMeer mpoBOJKUTH OLIEHKY fgoctarounoctd u | 1,10-14, 17-
V4 | peneBanTHOCTH HHPOPMAIHH 21, 24-26, 49 52
52,53,60- ’
64,69-72,74.
Bnagerp HaBblkaMu aHanM3a U CHHTE3a
H4 Hay4HOU uH(popMaIuy; HaBbIKAMU 16
JIOTUYECKOW apryMEeHTallid BBIBOJIOB H
CYXKJICHU B PEIICHUU NIOCTABJICHHBIX 3a]1a4
6. YueOHO-MeTOAuYecKoe 1 MH(OPMAIITUOHHOE 00ecTiedyeHHue U CIIUTIITUHbI
6.1. Pexomenyemas qureparypa
KosmmuectBo
Tun IlepevyeHb U peKBU3HTHI JTUTEPATYPHI (ABTOP, HA3BaHME, I'OJ K3, B
peKoMeH anui H MeCTO M31aHHA) . 6.111»1;)Te1ce
1 2 3
l'opnau b. A. JIuneiinas anre6pa [DnekTpoHHbIl pecype] / b. A.
INopnau - Cankr-IletepOypr: Jlans, 2021 - 480 c. [DU] [9bC -
Jlanp] URL: https://e.Jlanbook.com/book/168442
Kpemep H. II1. Beiciias maTemMatnka Jyisi 5JKOHOMHCTOB
[anexTpoHHBIH pecypc]: YUeOHHK IS CTYACHTOB BY30B,
00yJaroImuxcs Mo SKOHOMHUECKUM CIIELUATBHOCTAM: Y 4eOHUK
2 1. Vaebibe / H. III. Kpemep, b. A. Ilytko - MockBa: 3narenbcTBo )
e — ”IOHI/ITI/I-_I[AHA", 2017 - 479 c. [31/1]_ [9bC 3nannym] URL:
http://znanium.com/catalog/document?id=341261
PxxeBckuii C. B. Bricias maremaruka I: nuneitnas anrebpa u
aHaJIMTUYeCKasi FTeOMETPUS [IeKTPOHHBIN pecypc]: YuebHoe
nocobue / C. B. Pxesckuii - Mocksa: OOO "HayuHo-
m3narenbekuil neHtp MHOPA-M", 2019 - 211 c. [DU] [DBC )
3nanuym| URL:
http://znanium.com/catalog/document?id=350950
Jluneitnas anredpa [ DIeKTPOHHBIN pecypc]: METOINYECKHE
YKa3aHUs U WHIUBUIYATHHBIC 33/IaHHS TI0 JTUCITUTIIINHE
2.2. JIuneitnas anre6pa i Hanpasienus 38.03.04
Metoauueckue |['ocynapcTBeHHOE M MyHUIIMTIIAIIBHOE YIIpaBlieHUE / 1
U3JaHus Boponexckuii rocyaapCTBEHHBIN arpapHblii YHUBEPCUTET ;

[coct. JI. A. lumkuna] - Boponex: Boponexckuit
rocylapCTBEHHBIN arpapHbliil yausepcurert, 2021 [TIT] URL:
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KoimnuecTBo
Tun IlepeyeHb U peKBU3HUTHI JJUTEPATYPbI (ABTOP, HA3BAHME, IO/ K3, B
peKOMeHanui U MeCTO MU3IaHMA) SuBIHOTeKe
1 2 3
http://catalog.vsau.ru/elib/metod/m164723.pdf
IMA Journal of Applied Mathematics [DaekTponssiit pecypc] /
Oxford University Press - Oxford: Oxford University Press, 1
1965 - [DU] URL:
http://archive.neicon.ru/xmlui/browse?type=source
23 Bectnuk BopoHexckoro rocy1apcTBEHHOTO arpapHOro
Hle- Honnecke |VHABEPCATETa: TEOPETUUECKUIN U HAyYHO-TIPAKTUYECKUI 1
I/ISII[)aHI/II;{ ypHai / Boponex. roc. arpap. yH-T - Boponex: B'AY, 1998-
DKOHOMHKA 1 MaTeMaTU4YECKHE METO/IbI: KypHaJ / yUpeaUTenhb
: AKaJIeMUYeCKUi HayqHO-U3aTeNIbCKUM, TPOU3BOJACTBEHHO-
nonurpauuecKuit ¥ KHUTOpacIpOCTPAHUTEIbCKUN LIEHTP 1
Poccuiickoii akanemun Hayk "M3narensctBo Hayka " - Mockaa:
Hayxka, 1965-
6.2. Pecypcnl cetu UntepHer
6.2.1. DjekTpoHHbIe OUOIHOTEYHbIE CHCTEMBI
No HazBanue Pa3zmermienune
1 | Jlanb 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 Pa3zmemenune
1 |CnpaBovnas npaBoBas cuctema ['apaHar http://www.consultant.ru/
2 |CnpaBounas mpaBoBas cucrtema Koncysnprant [Imroc | http://ivo.garant.ru
https://Texakcnepr.caiit/sistema-
3 |[Ipodeccronansubie cipaBoyHble cucTeMBbI «Komeke» kodeks
6.2.3. CaiiTbl 1 MHpOPMALHOHHBbIE MOPTAJIbI
Ne Ha3Banue Paszmemenue
1 O6pa3zoBaTenbHBIE PECYPCHI TIO WWW.math.ru
MaTeMaTHKe
2 WnTepuer 6ubanoreka [0y ISPHOH http://ilib.mccme. ru/
($U3MKO-MaTEMaTHYECKOH JINTEpaTyphl
3 | CaiiT 0 paszene BhICIIEH MATEMATHKH — http://procmem.ru/
JTUHEHON anrebpe.
4 «Pe3onbpBeHTaY https://www.resolventa.ru/index.php/lineinaya-
y4ueOHbIe MaTepHAIBL. 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 U IPOrpaMMHoOe obecneyeHue JUCIUNTIHHbBI

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

HaumeHoBaHue nmoMeleHH i 1JIs1 POBeIeHNsI BCeEX
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  3aHATHI
JEKIIMOHHOTO THIIA: KOMIUIEKT Yy4eOHOH Mmebenu,
JICMOHCTpAIIMOHHOE 000pYy/J0BaHUE, YUeOHO-HArJISIIHbIC
mocobuss B BHJE IPE3EHTAIHH, IPOTrpaMMHOE
obecnieuenne: MS Windows, MS Office

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

YueOHasi ayauTopusi Ui HPOBEACHHUS TMPAKTUYECKUX
3aHATUM, TEKYLIEro KOHTPOJIS U  IMPOMEKYTOYHOU
aTTeCTaluu: KOMILJIEKT yueOHOU Mmebenu,
JIEMOHCTPaLlMOHHOE 000py10BaHUE U y4EOHO-HArJISAHbIE
nocoOusi B  DJIGKTPOHHOM  BHUJE, KOMIBIOTEPHI C
BO3MOXKHOCTBIO MOJKIIOUEHUsI K VIHTepHET U JocTynoM
B OUOC; mporpammuoe oOecneuenue: MS Windows,
MS Office , DrWeb ES, 7-Zip, MediaPlayer Classic,
Sunexc bpaysep / Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice, AST Test, BPWin

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

VYyeOHast aymuTOpHsl JUISL TIPOBENCHHS IPAKTHYECKHX
3aHATUH, UHIAMBUAYAJIBHBIX U IPYNIIOBBIX KOHCY/IbTALUI:
KOMIUIEKT  yueOHOW  meOenu, KOMIIBIOTEPEL €
BO3MOXKHOCTBIO  mojkiatoueHus Kk  "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 oOopymoBaHuUs: MeOenb i
XpaHeHUs U O0CIyXHBaHUs y4eOHOro oOOpyIOBaHUA,
CIIEUATN3UPOBAaHHOE  O0OpyIOBaHUE JJIsI PEMOHTA
KOMITbIOTEPOB

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

[Tomemienue Isi CaMOCTOSITEILHOM PaOOThI: KOMIUIEKT
yueOHOIl Me0enn,  KOMMBIOTEPhl € BO3MOXHOCTBIO
noakroueHus K "MaTeprer" u odecrieueHneM TOCTyMa B
OUOC; mporpammuoe obecnieuenue: MS Windows, MS
Office , DrWeb ES, 7-Zip, MediaPlayer Classic, SIuaekc
bpaysep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test, BPWin

394087, BopoHesxckasi 00J1acTh, T.
Boponex, yn. Muuypuna, 1.1, a.:
113,115,116, 119, 120, 122, 122a,
126, 219 (c 16.00 mo 20.00),
YUTAIBHBIA 3a1 Ouoimmoreka BI'AY.

7.2. IlporpammHoe obecneyeHue
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7.2.1. IlporpammHoe obecrnievyeHne 001ero Ha3HAYeHU st

Ne HasBanue

Pasmerienue

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

TIK B nokannHOMI

cetu BI'AY
5 [Makersr oucHbix npunoxenuit Office MS Windows / [1K B nokanbHOi
OpenOffice / LibreOffice cetu BITAY
[Tporpammel 1 mpocmoTtpa daitnos Adobe Reader / DjVu [1K B nokanbHOi
3
Reader cetn BIAY
. . [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-apxusatop 7-Zip TK B s1oKkabHOH
cetu BI'AY
. . [IK B nokayibHOM
7 | MynsTumenna npourpeiBatesis MediaPlayer Classic cetn BLAY
8 | [Inardopma onnaitn-odyuyenus eLearning server TK B nokastbHoji
cetu BI'AY
9 | Cucrema xomnwrorepHoro tectupoBanus AST Test TK B nokastboji
cetu BI'AY
7.2.2. Cienmajau3upoBaHHOE MPOrPaMMHoOe oOecneueHue
«He npexycMoTpeHbI»
8. MesxkaucunninHAPHbIE CBA3H
JluciuIoimHa, ¢ KOTOpOoit Kadenpa, na kotopoit npenonaercs [Moamnuce
HEOO0XOIMMO COTJIACOBAHUE JUCIUTIIHA 3aBE/YIOIIETO
Kadeapoi
b1.0. 07 MaTtemaTtuueckuii aHanu3 | DKOHOMHUYECKOIO aHAIM3a, CTATUCTUKH )]yg;gpl; BA.
Y TIPHUKIIQTHOW MaTEMaTHKU o
b1.0.31. Teopust BeposTHOCTEH M | DKOHOMHUYECKOIO aHaIM3a, CTATUCTUKU _ﬁ%KOB BA.
MaTeMaTH4yecKas CTaTHCTHKA Y TIPUKIIQTHONW MaTEMaTHKU ~ p—"
B1.0.17 MeToasl ONTHMATBbHBIX | DKOHOMHYECKOTO AHANN3a, CTATHCTHKH |  JIyOKoB B.A.
peleHnit Y IPUKJIATHOW MaTEMaTHKH —ZS

o Tl
e
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JIMCT neproanvecKux MpPoBepoK padoyei MporpaMmbl

H I/IH(l)OpMaIII/IH 0 BHCCCHHBIX U3MCHCHUAX

[TorpebHOCTH
JlomKHOCTHOE U110, B KOPPEKTUPOBKE
IIPOBOJAUBILIEE Tata YKa3aHUuEM Nudopmarys 0 BHECEHHBIX
nposepky: ®.1N.0., 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 yyebHbliit
MaTeMaTUKK roa
3anopoxuesa J1.A.
o
3aB.Kad. sakoHommYeckoro | MpoTokon Ne Pa6ouas Nporpamma
aHanusa, CTaTUCTUKU U 11 ot aKTyaNM3MpOoBaHa Ha
v . HeT
npuknagHon matematukn | 19.06.2023r. 2023-2024 yuebHblii
3anopoxuesa J1.A. roA
o
3aB.Kad. skoHomM4eckoro | MpoTokon Ne Pa6oyan Nporpamma
aHann3a, CTaTUCTUKN U 1lort aKTyanM3MpoBaHa Ha
o . HeT
npuknagHon matematukn | 21.05.2024 . 2024-2025 yuebHblii
3anopoxuesa J1.A. roA
M.0.3aB.Kao. MpoTtokon Ne
3KOHOMMWYECKOTo 12 ot Pabouas nporpamma
aHaNun3a, CTaTUCTUKU U 26.05.2025 . | AKTyaanMsmMpoBaHa Ha et

ﬂpMKﬂaAHOVI MaTeMaTUKN

[MaHuHa E.B.

2025-2026 yuebHbiii
rog,
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