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Pabouas mporpamma paszpaboTana B cooTBeTcTBUH ¢ DenepanbHbIM TOCYIapPCTBEHHBIM
00pa3oBaTelbHBIM CTAaHAAPTOM BHICIIEr0 0Opa3oBaHMs MO HanpariaeHuto moaroroBku 38.03.01.
DOKOHOMUKA, YTBEP)KICHHBIM [Iprika3oM MHUHHCTEPCTBA HAyKH H BBICIIETO O0Opa3oBaHUs
Poccuiickoit ®eneparuu Ne 954 ot 12.08.2020 r.

PabGouast mporpaMma yTBep:KJIeHa Ha 3aceHaHUM KadeIpbl SKOHOMHUYECKOTO aHalu3a,
CTaTHCTUKH U MPHUKIaAHON MateMaThkH (mpotokos Ne 9 ot 15.04.2024 r.)

3aBenyrommii kadgeapoi 67% JI.A. 3anopo:kueBa

PaGouass mporpamMma peKOMEHJOBaHA K HCIOJNB30BAHMIO B Yy4eOHOM Tpolecce
METONYECKON KOMHUCCHEH IkoHOMHUYecKoro (akyibreTa (mpotokos Ne 9 ot 21.05.2024 r.).

IIpeacenaresb MeTOAUYECKOH KOMHCCHH JI.B. bpsinuesa

Peuensent padoueili mporpammbl: ¢uHaHCOBBIM aupekrop AO VYmpapisiomas KoMIaHUS

O®KO, Mezenos I1.B.
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1. O0mas XxapakTepuCTHKA M CUMILTHHbBI

1.1. Heab aucuMnInHbI

Henbro u3ydyeHus AMCLUILIMHBL SBJISETCS IOCIEI0BATENbHOE H3JI0KEHHE OCHOBHBIX
METOJIOB U PEe3yJbTaTOB JIMHEHHOHN anreOpbl, KOTOphIE OyayT HEOOXOIUMBI B JalTbHEHIIEM IS
OCBOEHHUS MAaT€MaTUYECKUX M CTAaTUCTUYECKMX METOJOB B YIPABICHUHM U OSKOHOMMKE;
BOCIIUTaHHE y 00YYAIOIKXCSI HABBIKOB JIOTUYECKOTO MBIIUIEHUS U (OPMAIBHOTO 00OCHOBaHUS
pelLIeHUs TOCTABJIEHHBIX 3aay.

1.2. 3agaum A CUMIIMHBI

3agayaMu AUCHMILVIMHBI ABJISIIOTCS .

— chopmMHupoBaTh YMEHHE M HABBIKM pabOThl C MaTeMaTHYECKUM almapaToM pa3ziesioB
JUHEIHON anreOpshl U1l pelIeHns PUKIAIHbIX 3a7a4 B SKOHOMUYE€CKON 1eATEeIbHOCTH;

— OIIpeJIeJIeHHE U YIOPsI0UeHne Heo0X0MMOoro oobeMa HHGOpMaIMU Y MOCTAHOBKE,
peannzanuu U O0OpabOTKE HMTOTOBBIX PE3yIbTATOB MAaTEMaTHUYECKON MOJETN 3KOHOMUYECKON
3a/1auu;

— (opmupoBaHHE TNPAKTUYECKUX HABBIKOB, KOTOPbIE TMO3BOJSAT B JajbHeWieM
NpUHUMAaTh 3P (HEKTUBHBIE PELIEHUS B TPOPECCUOHAIBHOMN AEATEIbHOCTH.

1.3. IIpeameT AUCHMIIIMHBI
IIpenmeTroM wu3yueHus SBISIOTCS MaTeMaTHUECKUE OOBEKTHl JIMHEHHOW MPUPOJIBI:
CUCTeMbl JIMHEHHBIX YypaBHEHHWI, JHMHEWHbIE MHOrooOpa3usi, BEKTOPHBIE IPOCTPAHCTBA,
JUHEITHbIe 0TOOpaKeHUS U T.JI.

1.4. MecTo THCHUNJIMHBI B 00pa3oBaTeIbHOM MporpaMmme
JlaHHasi TUCIUIIIMHA OTHOCHUTCS K 00s3aTenbHbIM quciuimnHaM OIl. Ona u3ydaercs B
MIEPBOM CEMECTpE.
1.5. B3aumMocCBA3b C APYTrUMH JUCHUANIJIMHAMM
Huctunmuaa b1.0.13 Jlunelinas anreOpa cBsi3aHa CO CICAYIONIMMHU JTUCIHUILUIMHAMA
y4eOHOTO TIJIaHa:

— Bb1.0.15 Maremarnueckuii aHaIN3;
— B1.0.17 Teopus BeposITHOCTE U MaTEMAaTHYECKasi CTATUCTUKA;
— Bb1.0.21 DkoHOMeTpHKA.

2. [lnanupyemble pe3yabTaThbl 00y4eHHUsI 10 AUCHHUILINHE

KoMmnerennus NuHaukaTop 10CTHKEHUS] KOMIIEeTeHINH
Kox Conep:xanue Kon Conep:xanue
OIIK-2 |Cmocoben ocymecTBaATh| 33 |3HaTh METOJ0JIOTHUIO HUCIOJIb30BaHUS
coop, 00paboTKy u WHCTPYMEHTOB JIMHEHHOUN anreOphl MpU aHalM3e
CTaTUCTHYECKHUI aHaIu3 SKOHOMHMYECKHUX MPOIECCOB U MOJICTICH
JAHHBIX, HEOOXOMUMBIX JUIl| Y4 |YMeTh OpUMEHSTH ammnapaT JUHEWHOM anreOpsl
perieHus IMOCTABJIEHHBIX IUIA UCCIENOBaHUA DKOHOMHYECKMX 3a7ad H
SKOHOMHYECKHUX 3a7a4 pa3pabOTKH HOBBIX METOJIOB UX PEIICHUS
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3. O0béM IMCUUIIMHBI M BUBI Y4eOHOI padoThI

3.1. Ounas ¢popma o0y4eHus

Tloka3zaTenu Cer ‘1P Bcero

Oo0rm1ast TpyI0EMKOCTb, 3.€./4 3/108 3/108
OOmas KoHTaKTHas paboTa, 4 56,15 56,15
OO6mas camocrosiTeNbHas padoTa, 4 51,85 51,85
KourakrHas pa600Ta IIPH TPOBEIICHUU 56,00 56,00
y4eOHBIX 3aHATUH, B T.9. (4)

JIEKIIUHA 14 14,00

MPaKTUYECKHE-BCETO 42 42,00
CaMocTrosTenpHast pa60Tel npu 43,00 43,00
MIPOBEJICHUH YICOHBIX 3aHATUHN, T
KoHnraktHas paboTa Npu MPOBEICHUU
MIPOMEKYTOYHOH aTTecTalnu 0,15 0,15
oOyJarommxcsi, B T.4. (4)

3a4er 0,15 0,15
CaMOCToxTenLHfm pabora npu 8,85 8,85
MIPOMEXYTOYHOM aTTecTaluy, B T.4. (1)

MOATOTOBKA K 3a4eTy 8,85 8,85
dopma MPOMEKYTOUHOU aTTECTALINKI 3a4eT 3a4eT

3.2. O4Ho-3a04yHas ¢popMa 00yYeHUs
C
Ioka3zarenu er “p Bceero

Oo6riast TpyI0EMKOCTb, 3.€./4 3/108 3/108
OO6murast KoHTaKTHas pabdoTa, 4 18,15 18,15
O6mrast camocTosTenbHas padoTa, 4 89,85 89,85
KourakrHas pa(SUOTa IIPH MPOBEICHUHN 18,00 18,00
y4eOHBIX 3aHATHM, B T.4. (1)

JIEKLIUA 10 10,00

MPaKTHUYECKHUE-BCETO 8 8,00
CaMocTosTenpHas pa60T€i. pH 81,00 81.00
MIPOBE/ICHUY YUCOHBIX 3aHATHIA, U
KoHnTtakTHas paboTa NpH MPOBEACHUU
MIPOMEXYTOUHOM aTTecTaluuu 0,15 0,15
oOyuaronuxcs, B T.4. (1)

3a4eT 0,15 0,15
CaMOCTOHTeJ'IbHEl}I paboTta npu 8.85 8.85
MIPOMEXYTOYHOM aTTecTaluy, B T.4. (1)

MOJTrOTOBKA K 3a4YETy 8,85 8,85
dopma IpPOMEKYTOYHON aTTeCTAlUN 3a4yer 3a4er
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4. Conep:kanue JUCUUIIUHbBI
4.1. Conep:kanue TUCUMILJIMHBI B pa3pe3e pa3aeaoB U MOApa3iesioB

Pa3nen 1. Marpuunas anaredpa

[Mongpazgen 1.1. Marpuupl. Onepaunun Haa matpuniamu. OCHOBHBIE CBOWMCTBA OlEpanuidi HaJ
Marpunamu. Onpenenurens. Berunucnenue oOparHoit marpuiisl. CBoMCTBa 0OpaTHON MaTpPULBL.
[Moapaznen 1.2. Panr maTpuibl. Berauciienne panra MaTpuilsbl.

Paznen 2. Pemienne cucreM JUHEHHBIX ajJredpanyeckux ypaBHeHUii

[Monpaznmen 2.1. Pemenne cucreM ypaBHEHHI MaTPUYHBIM METOJIOM.

Pemrenne cucrem ypasuenuii meronoM Kpamepa. Penienue cucrem ypasHenuit meronoM ["aycca.
[Moapaznen 2.2. CTpyKTypa MHOKECTBA PEIICHUI CUCTEMBI TUHCHHBIX YPaBHECHUH.

Teopema Kponekepa-Kanemnn.

Pa3nes 3. OcHOBBI BeKTOPHOI aJredpbl

[Moxpaznen 3.1. [Nonsitue Bekropa. JIMHEHBIE ONepalliy HaJl BEKTOpaMH, HX CBOMcTBa. Teopema
0 KOJUTMHEapHBIX BeKTOpax. JleMCTBUS HaJ BEKTOpAMH, 33aJlaHHBIMA CBOMMH KOOPJIUHATAMHU.
Monyne BekTopa. Hanpasmsioniue kocuHycsl BekTopa. KoopauHaTsl mpou3BOJIBHOTO BEKTOpA B
JIeKapTOBOH cucteMe KoopauHat. CkalispHOE IPOU3BEIEHUE BEKTOPOB.

[Monpazmen 3.2. TloHsATHEe IMHEWHOTO mPOCTpaHCTBA. I[IpUMepHl JHMHEHHBIX MPOCTPAHCTB.
JIuHeiiHasg 3aBHUCHMMOCTh M HE3aBUCUMOCTH BEKTOpPOB. PaHr cucremsl BeKTOpoB. baszuc u
pa3MepHOCTh BEKTOPHOTO NpocTpaHcTBa. KoopauHaTel BekTopa B Oazuce.

Paspnen 4. JIuHeiiHble MHOT000pa3us B €eBKJINAOBBIX IPOCTPAHCTBAX

[Tonpaznen 4.1. YpaBHeHHE TPsIMO Ha TUIOCKOCTH. YpaBHEHHE MPSMOHM, MPOXOMSIICH uepe3
3aJJaHHYI0 TOYKY MNEPIEeHIUKYISAPHO 3aJaHHOMY BekTopy. MccienoBanue oOlero ypaBHEHUS
MPSMOM. YTOJ MEXTy MPSIMBIMH. Y CJIOBUS TAPAIIETFHOCTH M MEPIICHIUKYIISIPHOCTH TP SIMBIX.
[Tonpaznen 4.2. YpaBHEHHE TUIOCKOCTH, TTPOXOISAIIEH Yepe3 3aJaHHYI0 TOUKY MEePIICHIUKYISIPHO
3alaHHOMY BekTopy. MccnenoBanue ob1iero ypaBHeHus miockocTd. KaHoHnueckoe ypaBHEHUE
NpSAMOMl B MPOCTPAHCTBE. YPABHEHHE NPSAMOM, MPOXOJSIIEH dYepe3 JBE pa3IuyHbIE TOUKH
MPOCTPAHCTBA. YTOJ MEXIY IUIOCKOCTSMH. YTOJ MEXAy NPSIMBIMH B IPOCTPAHCTBE. YTOI
MEXKy NMPSIMOM U IIJIIOCKOCTBIO.

[Tonpazaen 4.3. KpuBbie BTOporo mopsijika: 3yummIic, runepooa, mapadona.

Pa3nesn 5. MHoro4jeHsl 1 KOMILIEKCHBIE YHCJIA

[Mogpazgen 5.1. Mmuorounensl. KoMriekcHple 4Ymciia W JOEHCTBHUS HaJl HUMH. Moayinb M
apryMeHT KOMILIEKCHOIO YHCJIa.

[Toapaznen 5.2. @opmbl 3anKucy KOMIUIEKCHBIX uncen. JleficTBUs Ha/l KOMIUIEKCHBIMU YHCIIaMU B
TpuroHoMmerpudeckoir gopme. dopmyna MyaBpa. Kopenb N-oil cTeneHH M3 KOMIUIEKCHOTO
yucna. [lokazarensHas popma komIiekcHoro uucia. @opmya Ditnepa.

Pa3nen 6. JIuneiinble onepaTopbl

[Tonpazaen 6.1. IlonsTue nuHeitHOTO omeparopa. [IpuMepsl TMHEHHBIX omepaTtopoB. JleicTBus
Haj JMHEHHBIMHU omepaTopamu. OOmMII BUJ JIMHEHHOTO oImepaTopa, MaTpula JHMHEWHOTO
omeparopa.

[Toapaznen 6.2. CoGCTBEHHBIE YMCIA U COOCTBEHHBIE BEKTOPHI MATPHUIIbl. XapaKTePUCTUUECKUIN
MHOT'OYJIEH MaTpPHIIBI.

Pazpen 7. JInHeliHbie MoJeJIM B JKOHOMHYECKHUX 3a1a9aX

[Moapaznen 7.1. Moaens MexXayHapOAHON TOPTOBJIH.

[Moapaznen 7.2. CtaTudeckas MOAENb JTMHEHHON MHOTOOTPACIEBOM 2IKOHOMUKH JIeOHThEBA.
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4.2. Pacnpeueﬂeﬂne KOHTAKTHOI M CAMOCTOSATEILHOM paGOTbI NP MOAT0OTOBKE K

3aHATUAM 110 IToApasaejiam

4.2.1. Ounas ¢opma o0y4eHus

Pa3nensl, nompasaessl TMCUUIUITMHB

KonTakTHas
paborta

J I13

CP

Pasznen 1. MarpuuHnas anareopa

2 4

[Mogpaznen 1.1. Marpunpsl. Onepauuu Hajg —MaTpULIAMU.
OcHOBHBIE CBOMCTBA onepauuii HaJ MaTpunamu. OnpenenuTens.
Brruncnenue o6parHoit Matpuiibl. CBoiicTBa 00paTHOM MaTpUIIbL.

[Monpasmen 1.2. Panr matpuiiel. Berancnenue panra MaTpuUIbL.

Paznen 2. Pemenme cucreM JIMHEHHBIX aJire0panvecKux
YPaBHeHUil

[Mompasmen 2.1. Pemienne cucreM ypaBHEHHH MaTpUYHBIM
MeTtogoM. Pemenue cucrem ypaBHeHuid MetonoMm Kpamepa.
Pemenue cucrem ypaBHeHuit metoaom ['aycca.

IMoppazmen 2.2. CTpykTypa MHOMECTBA PEIICHUH CHCTEMBI
nuHEWHbIX ypaBHeHu. Teopema Kponekepa-Kanemnn.

Paspnen 3. OCHOBBI BEKTOPHO a1redpbl

[Moapaznen 3.1. TloHartne BekTopa. JIMHEHHBIC Omepamuy HaJ
BEKTOpaMH, UX CBOMCTBA. Teopema O KOJUIMHEAPHBIX BEKTOpaX.
JleiicTBUsT HaJ BEKTOpaMH, 3aJaHHBIMU CBOMMHU KOOPAWHATaMHU.
Monayne  Bektopa. Hampapnsionime  KOCHHYChI — BEKTOpa.
KoopauHatsel mpoOM3BOJIBHOTO BEKTOpAa B JEKAPTOBOM CHUCTEME
koopauHaT. CKalsipHOE MPOU3BEACHUE BEKTOPOB.

[Monpaznen 3.2. [lonaTrue NUHEHHOTO TpOCTpaHCTBA. [IpuMepbl
JIMHEHHBIX  TpocTpaHCTB. JIuHeiHas  3aBUCUMOCTH u
HE3aBHCHUMOCTh BEKTOpoB. PaHr cucrembl BekTopoB. basuc u
pa3MepHOCTh BEKTOPHOIO MpocTpaHcTBa. KoopanHaTel BeKTopa B
Oasuce.

Pa3nen 4. JIuneiliHble MHOT000Pa3usl B eBKJIHJAOBbIX
NMPOCTPAHCTBAX

[Tonpazaen 4.1. YpaBHeHHE NMpsSMON Ha IJIOCKOCTH. YpaBHEHHE
MPSIMOM, MMPOXOAALIECH Yepe3 3aJaHHYI0 TOUKY MEePHeHAUKYISPHO
3alaHHOMY BeKTopy. MccienoBanue o0miero ypaBHeHUs IPSIMOH.
Yron wMexay OpsMbIMU. YCIOBHS — MapalIeIbHOCTH U
MIEPIEeHIUKYIIPHOCTH MPSMBIX.

Ilonpaznen 4.2. YpaBHeHHE IUIOCKOCTH, IPOXOJIIed uepes
3aJaHHYl0 TOYKY NEPHECHAMKYISIPHO 3aJaHHOMY BEKTODY.
HccnenoBanue obmiero ypaBHeHHUs IulockocTu. KaHoHMueckoe
ypaBHEHHE TMpsAMOM B NPOCTPaHCTBE. YpPaBHEHHE MPAMOIi,
pOXoAsIIeil yepe3 JBe pa3MYHbIE TOYKU MPOCTPAHCTBA. YTOI
MEXJly IUIOCKOCTSMHU. YTOJ MEXAy MPSIMBIMH B IPOCTPAHCTBE.
VYron Mexay npsMoi M MIIocKocThio. KprBble BTOporo nopsijaka:
3JUIMIIC, TUNIEpOOoJIa, mapaboa.

Pa3znen 5. MHOro4jieHbl ¥ KOMILIEKCHBIEC YHCJIA

[Moapaznen 5.1. Muorounensl. KoMIuiekcHbIe yncia U IEHCTBUS
HaJl HUMU.
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Pa3nes 6. JIuneiinble onepaTopsbl

8

[Monpaznen 6.1. Ilomstue nuueitHOTO oOmeparopa. Ilpumepsr
JIMHEMHBIX  ONEPATOPOB. [evictBusg  HAJ  JMHEUHBIMHA
omeparopamu. OOMmMIl BHI JIMHEHHOTO oOmepaTopa, MaTpuia
JIMHEMHOTO oIepaTopa.

[Monpaznmen 6.2. CoOcTBeHHBIE YHCTa M COOCTBEHHBIE BEKTODBI
MaTpulbl. XapaKTEPUCTUYECKUI MHOTOWIEH MATPULLBI.

Paznen 7. JInHeHbIEe MOAeJIH B DKOHOMUYECKHX 3aa4aX

[Tonpazgen 7.1. Mozaenb MEXTyHapOAHOM TOPTOBJIH.

[Tonpaznen 7.2 Crartuueckas MOJIEJTb JTUHEWHOMN
MHOT0OTPaclI€BOM SKOHOMHUKH JI€OHThEBA.

NI
w |wlo| N

w wWwol &

Bcero

14 42

4.2.2. Ouno-3a04ynas ¢popma o0y4yeHust

Paznensl, monpasaessl TMCIUIUTMHB

KonTakTHas
paborta

J I13

CP

Paznea 1. Marpuunas aaredopa

1 1

10

[Mogpazgen 1.1. Marpumnel. Oneparuu  Haa — MaTpPUIIAMH.
OcHoBHbIE CBOMCTBA omnepanuil Haj Matpuiamu. OnpenenuTens.
Brruncnenue o6patHoit MaTpuiibl. CBoiicTBa 00paTHOM MaTPHIIbL.

[Moxpaznen 1.2. Panr maTpuibl. Berauciienne panra MaTpuiipl.

Pasnen 2. PemeHue cucrem JIMHEHHBIX ajredpamveckux
YPaBHeHUil

12

[Mogpaznen 2.1. Pemenwe cucremM ypaBHEHHUW MAaTPUYHBIM
MeTtogoM. Pemienue cucrem ypaBHeHuid MetonoMm Kpamepa.
Pemenue cucrem ypaBHeHuil metoaom ['aycca.

[Mogpazgen 2.2. CTpykTypa MHOXKECTBA PEIICHHH CHCTEMBI
JMHeHbIX ypaBHeHu. Teopema Kponekepa-Kanemm.

Pa3znes 3. OCHOBBI BEKTOPHOM ajiredpbl

12

[Monpaznen 3.1. Ilonsrue Bekropa. JIMHEWHBIC oOrepanuu Hal
BEKTOPAMH, WX CBOMCTBA. TeopemMa O KOJUIMHEAPHBIX BEKTOpax.
JleficTBUsI HaJl BEKTOpAaMH, 33aJIaHHBIMA CBOMMHU KOOPJIMHATAMH.
Mopayns  BekTopa. Hampapisiromue  KOCHHYCHI  BEKTODA.
KoopauHaTel MpOM3BOJIBHOTO BEKTOpa B JEKAPTOBOW CHCTEME
KoopauHat. CKaJISIpHOE MPOU3BEICHUE BEKTOPOB.

[Mongpazaen 3.2. [loHaTHe JTUHEHHOTO TpocTpaHCTBA. [IpuMepbl
JUHEWHBIX  HOpocTpaHCcTB. JluHeliHas  3aBUCHMOCTH u
HE3aBUCHUMOCTb BEKTOpOB. PaHr cucremsl BekTopoB. basuc u
pa3MepHOCTh BEKTOPHOIO npocTpaHcTBa. KoopauHaTsl BekTopa B
6azuce.

Pa3nen 4. Jluneiinbie MHOT000pa3usl B eBKJINJI0BbBIX
NPOCTPAHCTBAX

12

IMonpasznen 4.1. YpaBHeHue NMpsMON Ha IJIOCKOCTH. YpaBHEHHE
IIPSAIMOM, MPOXOAIIEH Yepe3 3aJaHHYI0 TOUKY MEPIIEHIUKYIISPHO
3aJJaHHOMY BekTopy. MccrnenoBanue o01iero ypaBHeHHs PSIMOH.
Yron Mexay TINOpsAMBIMHA.  YCIOBHS — IAapajluleIbHOCTH U
NEPIEHIUKYIISIPHOCTH NPSAMBIX.
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[Monpaznen 4.2. YpaBHeHHE IUIOCKOCTH, TPOXOJSIIEH uepes
3aIaHHYI0 TOYKY TMEpPHEeHIUKYISIPHO 3aJlaHHOMY BEKTOpY.
UccnenoBanue oOrmero ypaBHEHHS TIOcKocTd. KaHoHWYeckoe
yYpaBHEHUE IPSIMOM B IPOCTPAHCTBE. YPAaBHEHHE MPSIMOM, 1 i 6
IIPOXOJALIEN Yepe3 ABE pa3iMuHbIE TOUKH IPOCTPAHCTBA. YTOJI
MEXy IUIOCKOCTAMH. YTOJI MEXKIY MPSIMBIMH B MPOCTPAHCTBE.
Yron Mexay npsSMOU U IJIOCKOCThI0. KprBbIE BTOPOro mopskKa:
ayuuric, runepbora, mapadoa.
Paszjnen 5. MHorouieHnl 1 KOMIJIEKCHBIE YHCJIA 1 - 7
[Monpaznen 5.1. Muorounensl. KoMmIiekcHbIE YuCia U IEHCTBUS 1 i 7
HaJ HUMH.
Pazjen 6. Jluneiinble onepaTopsbl 1 1 12
[Monpazmen 6.1. Ilomstne nuHeitHOTO oOmEparopa. Ilpumepsr
JIMHEMHBIX  OMNEPaTOpPOB. [evictBus  Haj  JUMHEUHBIMHA 1 i 6
onepatopamu. OOwMII BUA JUHEHHOrO omepaTopa, MaTpula
JINHEMHOTO oIepaTopa.
[Monpasnen 6.2. CoGcTBEeHHBIE YMCIa U COOCTBEHHBIE BEKTOPBI| 1 6
MaTpHIlbl. XapaKTEPUCTHUECCKUIT MHOTOWICH MAaTPHUIIbI.
Paznen 7. JluHeiiHble MO/1eJIM B IKOHOMHYECKHUX 3a/1a4axX 2 2 16
Ilogpaznen 7.1. Monenb MexayHapOAHON TOPTOBJIH. 1 1 8
[Tonpaznen 7.2. Cratnyeckas MOJIETb JIMHEHOM 1 1 8
MHOT'0OTPacCJI€BOM SKOHOMHUKH JI€OHThEBA.
Bcero 10 8 81
4.3. IlepeyeHb TeM M Y4eOHO-MeTOAMYECKOr0 ol0ecnmevyeHus JJIsi CAMOCTOSATEIbHOM
padoThI 00yYaArOIMXCH
O0béM, u
Ne Tema caMoCTOSITEIBHON popma
Y4eOHO-MeTOIMUECKOE 00ECIIEUEeHNE 00yJeHUS
/T paboThl
OYHas | OYHO-
320YH.
Moapa3nen 1.1. Matpunpl. Onepanud Haax mMarpuuamMu. OCHOBHbIE 2 6
cBOiicTBa omepaunii Haa marpunamu. Omnpenenurenb. Bbruucienue
oOpaTHoii MmaTpuubl. CBoiicTBa 00pPATHONH MATPHIIBI.
1. | Obmas dbopmyna s | Prxeckmii C. B. Bricmias 2 6
BBIYMCIICHUS OIpeaenTeNel, | MateMatuka [: nuHeilHas anrebpa u
TeopeMma Jlamnaca. aHAJIUTUYECKass TeoMeTpus: yueOHOe
nocobue / C.B. PxeBckuif. —
Mocksa: UH®PA-M, 2019. — 211
c. - Tekct: snmekrponnbiii. - URL:
http://znanium.com/catalog/product/1
065260
Bricmras MaTeMaTHKa TUIS
SKOHOMHUCTOB: y4EOHHK IS
CTYIEHTOB BY30B, OOydarolIuXcs IO
SKOHOMHYECKUM CHEIHATbHOCTAM /
[H. II. Kpemep [u np.]; nox pexn. H.
II. Kpemepa - M.: IOnurn, 2010 -
480 c.
IHoppasnen 1.2. Panr wmarpunsbl. basucHblii MHHOP MaTpHUBbI. 2 4
Bolunciaenne panra MaTpuibl.
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2. | ba3ucHBI MHUHOP MaTPHIIBI Pxesckuii C. B. Bricias 2 4
MaTemaTuka l: nuHelHas anreOpa u
aHaJTUTHYECKasi TeOMETPHs : yueOHOe
nocobue / C.B. PxeBckuil. —
Mocksa: UH®PA-M, 2019. — 211
c. - Tekct: snexrponHbiif. - URL:
http://znanium.com/catalog/product/1

065260
Bricmas MaTeMaTHKa TS
SKOHOMHUCTOB: YUeOHHK JUTSt

CTYJEHTOB BY30B, 00ydaroluxcs IO
3KOHOMHWYECKUM CIICIHUAJIbBHOCTAM /
[H. L. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: lOnurtu, 2010 -
480 c.

IMoapasnen 2.1. Pemienne cucreM ypaBHeHUI MATPUYHBIM METOI0M. 3 6
Pemienue cucrem ypaBHenuii merogom Kpamepa. Pemenue cucrem
ypaBHeHuii merogoMm I'aycca.

3. | Pemenne cucrem ypaBHenuii | PxxeBckmii C. B. Bricmias 3 6
MeroqoMm JKopaana-I'aycca. MaremaTuka [: nuHeiHas anreOpa u
aHAJTUTUYECKasi TEOMETPHS : ydeOHOe
nocobue / C.B. PxeBckuif. —
Mocksa: UH®PA-M, 2019. — 211
c. - Tekct: snextponHsif. - URL:
http://znanium.com/catalog/product/1

065260
Beiciias MaTeMaTuKa IS
9KOHOMHCTOB: y4eOHUK Juis

CTYIEHTOB BY30B, 00ydaroluxcs IO
SKOHOMHYECKUM CHEeUHATbHOCTAM /
[H. 1. Kpemep [u ap.]; mox pen. H.
III. Kpemepa - M.: KOuutu, 2010 -
480 c.

boprakoBckuii  A. C. Jlunelnas
anrebpa B TIpuUMepax M 3aJayax
[anexTponHBIii  pecypc]:  YueOHoe
nocobue / A. C. boprakoBckuii, A.
B. [IlanteneeB - MockBa: OOO

"HayuHo-u31aTenbckuit LIEHTP
HNH®DPA-M", 2023 - 592 c. [DU]
[OBC 3HaHUYM | URL:

https://znanium.com/catalog/docume
nt?id=432198

Hoapa3nen 2.2. CTpyKTypa MHOKeCTBAa PelICHUIl CHCTEMBbI JIMHENHBIX 2 6

ypaBHeHnuii. Teopema Kponekepa-Kanemnn.

4. | Pemenne oaHopoaHbIX | PxeBckuit C. B. Bricmas 2 6
CUCTEM ypaBHECHMIA. maTteMaTtuka l: nuHeiHas anreOpa u

aHAJIUTUYECKass TeoMeTpus: ydeOHOe
mocooue / C.B. PxkeBckuil. —
MockBa: UH®PA-M, 2019. — 211
c. - Tekct: snekrponHsid. - URL:
http://znanium.com/catalog/product/1
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065260
Bricmas MaTeMaTHKa s
SKOHOMUCTOB: y4EOHHK JUTSt

CTYJICHTOB BY30B, OOYYaIOIIUXCS T10
YKOHOMHYECKUM CIICIHUATBHOCTAM /
[H. L. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: Onuru, 2010 -
480 c. boprakoeckuii A. C.
Jluneiinas anreOpa B TpuUMepax H
3a/1auyax  [AJIEKTPOHHBIA  pecypcl:
VYuebnoe mocoome / A, C.
boprakosckuii A. C. JluneiiHas
anreOpa B TMpuMepax H 3agadax
[anexTponHBIii  pecypc]:  YueOHoe
nocobue / A. C. boprakoBckuii, A.
B. IlanteneeB - MockBa: 0OOO

"HayuHo-u3garenbckuit LEHTP
NHOPA-M", 2023 - 592 c. [OU]
[9BC 3HaHUYM | URL:

https://znanium.com/catalog/docume
nt?id=432198

Moapa3znen 3.1. TlousaTue BekTOpa. JluHeliHble omepamuu Haa
BeKTOpaMH, HMX cBoiicTBa. TeopeMa 0 KOJUIMHeapHBIX BeKTOpaXx.
JelicTBusl HaJa BeKTOpPaMH, 3aJaHHBIMH CBOMMHM KOOpPAWHATAMM.
Moayab BekTopa. Hanmpapasitomue kocuHycbl BekTOpa. KoopauHarsl
NPOM3BOJIBHOIO BEKTOPa B JEeKapTOBOW cHcTeMe KOOPAUHAT.
CkaJIsipHOe pOu3Be/iecHHe BEKTOPOB.

Pxesckuii C. B. Beicmas
Marematuka l: nuHelHas anreOpa u
aHAJIUTHUYECKasi TeOMETpHS : yueOHOe
nocobue / C.B. PxeBckuif. —
Mocksa: UH®PA-M, 2019. — 211
c. - Tekct: snmekrponnsiii. - URL:
http://znanium.com/catalog/product/1
065260  boprakoeckuit A. C.
Jluneiinas anreOpa B mIpuUMEpax H
Bekropnoe MPOU3BEJICHUE | 3a/lauaX  [JIEKTPOHHBIA  pecypc]:
5. | BEKTOpPOB. CMmemannoe | Yuebnoe mocobue / A, C.
MPOU3BEJICHUE BEKTOPOB. boprakosckuii A. C. JluHeiiHas
anrebpa B TMpuUMepax M 3aaayax
[onexTpoHHBIE pecypc]:  YueOHoe
nocobue / A. C. boprakoBckuii, A.
B. [IlanteneeB - MockBa: OOO
"HayuHo-u3naTenbckuit LIEHTP
NHOPA-M", 2023 - 592 c. [DU]
[OBC 3HaHUYM | URL:
https://znanium.com/catalog/docume
nt?id=432198

IHoppasnen 3.2. Ilonarue JmHeiHOro mnpocrpancrBa. Ilpumepsl
JIMHEHHBIX MPOCTPAHCTB. JIMHEeHHAad 3aBUCMMOCTL M HE3aBHUCHMOCThb
BeKTOpPOB. PaHr cucrembl BekTopoB. ba3nc u pa3MepHOCTh BEKTOPHOTO
npocrpancrea. KoopauHarel BekTOopa B 6a3uce.
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. Pxesckuii C. B. Briciias
IIpocreiimue CIIEACTBUSA ) .
N MaTemaTuka l: nuHelHas anreOpa u
aKCHOM JTMHEWHOTO
AHATUTUYECKAs TEOMETPHS : yueOHOe
MPOCTPAHCTBA. .
6. | Tonpoctpancrso mmeiinoro | 0°°01¢ / CB.  Pxesckuit. —| 6
: APOCTP U Mocksa: UHOPA-M, 2019. — 211
npocrpanctBa. IIpocreimue ) . .
cBOlCTBA eiino | & TGKC’_[‘. anektpoHHsd. - URL:
http://znanium.com/catalog/product/1
3aBUCHMBIX BEKTOPOB. 065260
Moapa3znen 4.1. YpaBHeHHe mNpPsIMO HAa IUIOCKOCTH. YpaBHeHHE
NpsiMOii, NpoXoAsimieii dYepe3 3aJaHHYI0 TOYKY NePHEHIUKYJISIPHO 4 6
3agaHHoMy BekTopy. UcciienoBanue o01ero ypaBHeHus npsiMoid.
Pxesckuii C. B. Bricmias
Maremaruka |: nuHelHas anreOpa u
aHAJTUTUYECKAsi TEOMETPHS | yIeOHOe
VpaBHeHIe HDSMOI nocobue / C.B. PxeBckmil. —
D s ey samomoe | Mocksa: HHOPA-M, 2019. — 211
qux Hn:lanneniHo iHHoi]/[IO c. - Tekct: snexrponHbiif. - URL:
BeKTZ I;, aBHeHHeﬂn s[Moﬁy http://znanium.com/catalog/product/1
! il oxop}; eII;I ye ezp Be, 962260 4 6
POXOAIL p 8 Bricmas MaTeMaTHKa JUTS
TTAaHHBIC TOYKH.
3KOHOMHUCTOB: yaeOHUK TUIA
[Tapamerpuueckue ypaBHEHUs
o CTYIEHTOB BY30B, 00ydarolmuxcs Io
MIPSIMO.
SKOHOMHYECKHM CICIHATLHOCTSIM /
[H. L. Kpemep [u ap.]; mox pen. H.
III. Kpemepa - M.: FOnutu, 2010 -
480 c.
IMonpaznen 4.2. YpaBHeHHe ILIOCKOCTH, MPOXOAsilied 4yepe3 3aJaHHYIO
TOYKY NepHeHAUKYJISAPHO 3aJaHHOMY BekTopy. HccienoBanue oduiero
ypaBHeHUus1 IUIOcKocTH. KaHoHHM4Yeckoe ypaBHeHHe TIPSIMOii B 4 6
NMPOCTPAHCTBE. Y paBHEeHHUE NMPAMOii, MPOXoAsiiIeil Yepe3 ABe pa3jn4HbIe
TOYKHU NMPOCTPAHCTBA.
Pxesckuii C. B. Bricmias
Marematuka l: nuHelHas anreOpa u
aHAJIUTUYECKasi TeOMETpHs : yueOHOe
nocoobue / C.B. PxeBckmit. —
Mocksa: UH®PA-M, 2019. — 211
c. - Tekct: snmekrponusiii. - URL:
[laDaMETPHICCKIE VDABHEHIS http://znanium.com/catalog/product/1
g, | apaveTp P 065260 4 6
MIPSIMOA.
Bricmias MaTeMaTHKa TUIS
9KOHOMHCTOB: y4EOHUK TUIS
CTYIEHTOB BY30B, 0OydarolIuxcs IO
SKOHOMHYECKUM CHEeHHAIbHOCTAM /
[H. 0. Kpemep [u ap.]; mox pen. H.
II. Kpemepa - M.: IOnurn, 2010 -
480 c.
Hoapa3nea S5.1. MHOro4/ieHbl 1 KOMILIEKCHBIE YHCJIA 4 7
Pxesckuii C. B. Bricmas
maTteMaTtuka l: nuHelHas anreOpa u
Pa3znoxxenne MHOrouseHa Ha
10. aHaJTUTHYeCKasi TeOMeTpHsl : yueOHoe 4 7
MHOxUTeM. Teopema besy. N
nocobne / C.B. Pxeckuil. —
MockBa: UH®PA-M, 2019. — 211
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c. - Tekct: snexrponHbiif. - URL:
http://znanium.com/catalog/product/1
065260

Briciias MaTeMaTHUKa IS
SKOHOMUCTOB: y4EOHHK JUTSt
CTYJEHTOB BY30B, 00ydaroluxcs IO
OKOHOMUYECCKUM CIICHHUATIBHOCTAM /
[H. L. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: Onurtu, 2010 -
480 c.

Moapazaen 6.1. IlousaTue JuHeiiHOro oneparopa. IlpuMepsl JHHEHHBIX
oneparoposn. [leiictBus Haj JHHeliHbIMU omneparopamu. OOmuil BUJ
JIMHEIHOI0 0IlepaTopa, MAaTPHLIA JTUHEHHOI0 onepaTopa.

12.

[IpeoOpazoBanue  MaTpUILBI
JUHEWHOTO omepaTopa IpH
nepexojie K HoBoMy Oazucy

Pxesckuii C. B. Breicmas
Maremaruka |: muHeliHas anrebpa u
aHAJTMTUYECKasi TEOMETPHS : yueOHOe
nocobue / C.B. PxeBckuil.
Mocksa: UH®PA-M, 2019. — 211
c. - Tekct: snexrponnsif. - URL:
http://znanium.com/catalog/product/1
065260

Bricoas MaTeMaTHKa s
SKOHOMUCTOB: yaeOHUK TUISt
CTYIEHTOB BY30B, OOYyYaroOIIUXCS IO
SKOHOMHYECKUM CHEeUHATbHOCTAM /
[H. 1. Kpemep [u ap.]; mox pen. H.
III. Kpemepa - M.: FOnutu, 2010 -
480 c.

Ioapa3znen 6.2. CoOcTBeHHbIE
MATpHUIlbl. XaPAKTEPUCTHYECKH I MHOT04JI€H MATPHUIIbL.

qyucJa M COOCTBEHHbLIE BEKTOPbI

13.

HHBapuaHTHOCTH
XapaKTePUCTHYECKOTO
MHOTOWIEHA  OTHOCHUTEIILHO
BBIOOpa Oazuca

Pxesckuii C. B. Beicmas
Marematuka l: nuHelHas anreOpa u
aHAJIUTUYECKasi TeoMeTpus: yueOHoe
nocoobue / C.B. PxeBckuil.
Mocksa: UH®PA-M, 2019. — 211
c. - Tekct: snmekrponnsiii. - URL:
http://znanium.com/catalog/product/1
065260

Bricmias MaTeMaTHKa TUIS
SKOHOMHCTOB: y4EOHUK TUIS
CTYIEHTOB BY30B, OOydarolIuXxcs IO
9KOHOMUYECKUM CIIEIHATBHOCTIM /
[H. 0. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: FOuutn, 2010 -
480 c.

Ilon

azaena 7.1. Mopesib MekIYHAPO/IHOM TOPIOBJIN.

14.

Hcnonn3oBanue anreopsl
MaTpHIl. Hcnonb3oBaHue
CUCTEM JIMHEMHBIX
anreOpanvyecknux ypaBHEHHI.
Mojenb JleonTbeBa
MHOT'0OOTPaCJI€BON 3KOHOMUKHU

Pxescknii C. B. Beiciias
maTteMaTtuka l: nuHelHas anreOpa u
aHaJIUTHYecKasi reoMeTpusi: yueOHoe
nocobue / C.B. PxeBckuil.
MockBa: UH®PA-M, 2019. — 211
c. - Tekct: snekrponHsd. - URL:



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

Crpannra 13 u3 36

(6anmaHCcOBBIN aHAIN3).

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

Briciias MaTeMaTHUKa JUTS
SKOHOMUCTOB: y4EOHHK JUTSt
CTY/ICHTOB BY30B, OOYYalOLIMXCS TI0
OKOHOMUYECCKHUM CIICIUAIIBHOCTAM /
[H. L. Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: Onuru, 2010 -
480 c.

Hoapa3nen 7.2. Cratudeckas Mo
IKOHOMUKHM JleoHTHEBA.

AeJb JIMHEHHOM MHOI00TpacieBoil

DKOHOMHKO-MaTeEMaTHYECKAA
MO/JIeTTb MEKOTPACIIEBOTO
OanaHca. [Ipumenenue
0asraHcoBoOro MeToa B
aHaJIn3e SKOHOMHUYCCKUX
MmoKa3aTrelei. JIlunetinas
MO/JIeTTb TOPrOBJIH.
CrpykrypHas Marpuiia
TOPrOBJIH.

15.

Pxesckuii C. B. Bricmias
Maremaruka |: nuHelHas anreOpa u
aHAJTUTUYECKasi TEOMETpHUs: yueOHOe
nocobue / C.B. PxeBckuil.
Mocksa: UH®PA-M, 2019. — 211
c. - Tekct: snexrponHbiif. - URL:
http://znanium.com/catalog/product/1
065260

Bricmas MaTeMaTHKa s
3KOHOMUCTOB: yaeOHUK TUISt
CTYIEHTOB BY30B, 00ydarolmuxcs Io
SKOHOMHYECKHM CHEIHATLHOCTSIM /
[H. L. Kpemep [u ap.]; mox pen. H.
III. Kpemepa - M.: FOnutu, 2010 -
480 c.

boprakoBckuii  A. C. Jlunelnas
anreOpa B TMpuMepax H 3agavax
[anexTponHBIif pecypc]:  YueOHoe
nocobue / A. C. boprakoBckuii, A.
B. [IlanteneeB - MockBa: OOO
"HayuHo-u3naTenbckuit LEHTP
NHOPA-M", 2023 - 592 c. [DU]
[BOBC 3HaHUYM | URL:
https://znanium.com/catalog/docume
nt?id=432198

Bcero

43 81

5. ®oHa OLEHOYHBIX CPEACTB I/ IPOBEACHUA MPOMEKYTOYHOM ATTECTALMH

5.1. Oransl popMUPOBAHHUA KOMIIETEH M

Nuaukarop
[Toapaznen IUCHUIUINHEL KoMmnerenuus | IOCTH)KEHUs
KOMIIETEHIINH
ITompaznen 1.1. Matpunpl. Onepanuu Haj MaTpHUIIAMM. 33
OcHOBHBIE  CBOMCTBAa ONEpalMid  HAJX  MaTpHUIAMH.
. OIIK-2
Onpenenurtens.  Bbluncnenne  oOpaTHOM — MaTpHILIBIL. V4
CBoiicTBa 00paTHOM MaTpUIIBI.
Ilomgpaznen 1.2. Panr Marpunbl. Breluucnenue panra 33
OIIK-2
MaTpULBL. V4
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Iloppaznen 2.1. Pemenue cucrteM ypaBHEHUN MaTpUYHBIM
METOJOM. PelieHne CHUCTEM  ypaBHEHHH  METOJOM
Kpamepa. Pemenune cucreM ypaBHeHuil metoioM l'aycca.

OIIK-2

33

V4

[Mogpazgen 2.2. CrpykTypa MHOXECTBAa PEIICHUM
CUCTEMBI JIMHEHHBIX ypaBHeHHil. Teopema KpoHekepa-
Kanemnm.

OIIK-2

33

V4

[loppaznen 3.1. Ilonstue BexTopa. JIuHeiHble onepauuu
HaJl BEKTOpaMH, UX CBOMCTBa. TeopeMa O KOJUIMHEAPHBIX
BeKTOpax. JlelicTBUs HajJ BEKTOpaMH, 3aJJaHHBIMU CBOUMU
KoopauHaramMu. Moxaynes  Bektopa.  Hampasmsromue
KOCUHYCHI BekTopa. KoopanHaTel Npou3BOJIBHOTO BEKTOpa
B  JlekapToBOoH  cucreme KkoopauHar.  CkanspHoe
IIPOU3BEJICHHE BEKTOPOB.

OIIK-2

33

v4

[Moppaznen 3.2. IloHsTHe JWMHEHHOrOo MNPOCTPAHCTBA.
[Ipumepsr JIMHENHBIX IIPOCTPAHCTB. JInnelinas
3aBUCHUMOCTb U HE3aBUCUMOCTb BEKTOpPOB. PaHT cucTemsl
BEKTOpPOB.  basuc ¥ pa3MepHOCTb  BEKTOPHOIO
npoctpaHcTBa. KoopanHatel BekTopa B 0asuce.

OIIK-2

33

V4

[Tompaznen 4.1. VYpaBHeHHe nOpsIMONM Ha IIOCKOCTH.
VYpaBHEeHHE IPAMOH, MPOXOAIIEH Yyepe3 3aJaHHYI0 TOUKY
MEPNEHIUKYIISIPHO 3aJlaHHOMY BekTopy. HMccnmenoBaHue
oOuiero ypaBHEHHUS NpPSIMONH. YTOI MEXIy HPSIMBIMH.
YcnoBus  mapaieNnbHOCTH M NEPHEHIUKYISIPHOCTH
MIPSIMBIX.

OIIK-2

33

V4

[Tonpaznen 4.2. YpaBHEHHE IUIOCKOCTH, MPOXOIALICH
yepe3 3aJaHHYI0 TOUYKY MEepHeHAUKYISIPHO 3aJaHHOMY
BekTopy. MccnenoBanue oO1ero ypaBHEHHUS IIOCKOCTH.
Kanonunueckoe ypaBHEHHUE TNpPSIMOM B MPOCTPAHCTBE.
YpaBHeHHE NPSIMOM, MPOXOIAIICH Yepe3 JBE pa3TUYHbIE
TOYKH TPOCTPAHCTBA. YTOJ MEKAY IUIOCKOCTSMHU. YTOJ
MEXAY IPSMBIMU B MIPOCTPAHCTBE. YTOJ MEXAY MPSIMON U
IIoCcKoCThi0.  KpuBble  BTOpOrO  mopsiaka: — AIUIMIIC,
runepboJa, mapadoJa.

OIIK-2

33

V4

[Tonpaznen 5.1. Mmuorounensl. KoMmmuiekcHble yucia u
NEHCTBUS HaJ HUMHU. MOZyJIb U apTyMEHT KOMILJICKCHOTO
YHCIA.

OIIK-2

33

V4

[Toppaznen 6.1. IloHstue JMHEHHOTO  oOmEpaTopa.
[Ipumepsl  nuHEHHBIX  omneparopoB. [lelcTBus Hax
TUHEHBIMU  omepaTopamu. OOwmWMil BuA JUHEHHOTO
omneparopa, MaTpulla JUHEHHOTO ONepaTopa.

OIIK-2

33

V4

[Togpazngen 6.2. CoOCTBEeHHbIE 4YHCIIa W COOCTBEHHBIC
BEKTOPHl MATpHUIIBIl. XapaKTEPUCTUYECKUA MHOTOUYICH
MaTPHIIBI.

OIIK-2

33

V4

[Monpazgen 7.1. Moaens MeXIyHapOAHOU TOPTOBIIH.

OIIK-2

v4

[Mogpazgen 7.2. Craruueckas MOJ€Nb  JIMHEHHOM
MHOT'0OTPacI€BON YKOHOMHUKHU JIEOHThEBA.

OIIK-2

V4

5.2. lllkanbl ¥ KPUTEPHUH OLICHUBAHUS JOCTH/KCHHS KOMIIETCHIUH

Bunsl onneHOK

Onenku

AxageMuyeckas OolleHKa 110 2-X

o He 3aureno
OannpHOU 1IKane (3ader)

3auTeHo
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5.2.2. Kpurepuu oueHUBAHUS JOCTHKEHUS] KOMIIEeTeHIIM I

Kpurtepuu onenku Ha 3auere

OueHka ’K3aMeHaTopa, Kpurepuu
YPOBEHb
3auTeHo OOyyaromuiics IMokas3ajl 3HaHUE OCHOBHBIX IOJIOKEHUH Yy4ueOHOMU
JUCHUIUIMHBI, YMEHHE IMOJIyYUTh C IIOMOUIBIO IIpernojaBaTesns
IIPaBUJIBHOE PELICHUE KOHKPETHOW ITPAaKTUYECKOM 3a7a4d U3 4ucia
IPEeyCMOTPEHHbIX ~ pabouell  mporpamMmon, 3HAKOMCTBO  C
PEKOMEHIOBAaHHOM CITPABOYHOM
He 3aureno [Ipu oTBeTe oOyuarolerocs BbISIBUINCH CYIIECTBEHHbIE TPOOETBI B

3HAHMSIX OCHOBHBIX IOJIOKEHUI y4eOHON TUCIUIUIMHBI, HEYMEHHE
C IIOMONIBIO MpPENoAaBaTeNs IMOJY4YUTh IIPAaBUIBHOE pEIICHHE
KOHKPETHOM NPAKTUYECKOM 3alayd M3 4uciIa MPEeayCMOTPEHHBIX

paboueli mporpaMMoi y4eOHOM TUCIIUIUTNHBI

Kpurtepum o1ieHKH TeCcTOB

OrueHka, ypoBEHb
TOCTHIKEHUSI
KOMIIETEHITNI

Onncanne KpUTEprEB

OTIN4HO, BRICOKHI

CoJiepkaHne NpaBUIBHBIX OTBETOB B TecTe HE MeHee 90%

Xopouio, MpoJABUHYTHIN

CoJiepkaHne NpaBUIBHBIX OTBETOB B TeCTE HE MeHee 75%

Y 10BIIETBOPUTENHHO,
MOPOTOBBII

ConeprxaHue NpaBUIBHBIX OTBETOB B TecTe He MeHee 50%

HeynosnerBopurensbHo,
KOMIIETEHI[MS] HE OCBOCHA

ConeprxaHue NpaBUIbHBIX OTBETOB B TecTe MeHee 50%

KpuTtepuu onieHKH YyCTHOTO onpoca

OueHka, ypoBEHb
JOCTHKEHHS
KOMIIETEHIINH

Onucanue KkpuTepuen

3a4TeHo, BEICOKHUI

CTyneHT JeMOHCTpPHpPYET YBEpPEHHOE 3HAHHME MaTepualia, 4YeTKO
BBIPQXKAET CBOIO TOYY 3PEHHS IO paccMaTpUBaEMOMY BOIPOCY,
IPUBO/JISl COOTBETCTBYIONTUE MPUMEPHI

3auTeHo, IPOJABUHYTHIN

CTy,Z[eHT ACMOHCTPUPYCT YBCPCHHOC 3HAHUC MaTCpHaia,
AOITYCKACT OTHCJIbHBIC IIOTPCINHOCTHU B OTBECTC

HO

3auTeHOo, HOPOTOBbII

CTy,Z[CHT ACMOHCTPUPYET CYLICCTBCHHDBIC HpO6CHLI B 3HAHHAX
MaTtepurajia, J0IMyCKacT OIIMOKH B OTBETAX

He 3auteno,
KOMIIETEHITUS HE
OCBOCHA

CTy,Z[eHT ACMOHCTPUPYCT HEC3HAHUC MATCpUalid, JOIMYCKACT FPY6BIe
OIIMOKH B OTBETAX

Kpurepun onieHKH penieHus 3a1a4

Onenka, ypoBeHb
IOCTHIKEHUSI
KOMIIETEHIIUI

Onucanue KpuTEpUEB
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3a4TeHO, BEICOKHM

CTyzneHT yBepeHHO 3HAeT METOJIUKY U aIrOPUTM PELICHUs 3aJauu,
HE JIOTYCKaeT OIMMOOK IPU €€ BHITIOJTHEHUH.

3auTeHo, MPOIBUHYTHIH

CTyIeHT B 1I€JIOM 3HAET METOJIMKY U aITOPUTM PELICHUS 3a/1a4u, HE
JOITYCKAeT IPyOBIX OMIMOOK MPH €€ BHITIOJTHCHHH.

3auTeHo, MOPOTOBBIH

CTyleHT B LIEJIOM 3HAET METOAHMKY M QJITOPUTM PEIICHHS 3aadH,
JOITYCKAaeT OIMMOOK TPU €€ BBITIOJHCHUH, HO CIIOCOOEH HCIIPaBUTH
WX TIPH TIOMOIIY TPETI0/1aBaTeIsl.

He 3autemno,
KOMIICTCHIIUS HE
OCBOCHA

CTyneHT He 3HAeT METOJWKY M QJITOPUTM peIICHUs 3ajaud,
JIOITyCKaeT TpyOble OIMMOKH TpPU €€ BBINOJIHEHUH, HE CHOCOOEeH
UCTIPaBUTh WX MTPH MOMOIIHN MPENOAABATEIIS.

5.3. MartepuaJbl 1Ji51 OLEHKH JI0CTUKEHUS KOMIeTeHIIUii

«He mpegycMoTpeHbI»

«He mpegycMoTpeHbI»

«He mpegycMoTpeHbI»

5.3.1.1. Bonpochl K 3K3aMeHy

5.3.1.2. 3aga4u K 3K3aMeHy

5.3.1.3. Bonpocsl K 32a4€Ty ¢ OLEHKOM

5.3.1.4. Bonpocsl K 3a4eTy

Komme-
Ne Conepxanue - UK
1 Marpuisl. Oneparuu Hajg MatpuiiaMi. OCHOBHBIE CBOMCTBA OIIK-2 V4
orepanuii HaJl MaTpUIaMHU.
Onpenenurenyu  KBapaTHBIX MATPHUIl:  ONPEIECICHUE U OIIK-2
2. OCHOBHBIE  CBOMCTBAa. MMUWHOpPHI W  anreOpanyecKue V4
JIOTIOJTHEHHUS.
3 Obmas popmyna ans BeIYMCIEHUs onpenenureneii, Teopema |  OIIK-2 33
' Jlarumaca. OGpaTHast MaTpuIa. V4
4 Brruucnenune oOpatHoit wmatpunpl. CpoiictBa oOpathoit | OIIK-2 V4
MaTpHIIbL.
5 Panr marpuinel. basucHbeiit munop Matpuiel. Beraucnenwe | OIIK-2 33
paHra MaTpHIIbl.
6 Pemenue cucrem ypaBuenuit merogoM Kpamepa. OIIK-2 V4
7. Pewenue cucrem ypaBHenui MerogoM [aycca. OIIK-2 V4
8 Pemenue cucreMsl IMHEMHBIX YPABHEHUH B MaTPUYHOU OIIK-2 V4
dhopwme.
9. Pemenue cucreM ypaBHeHuii MeronoM ['aycca. OIIK-2 Y4
10. | Teopema Kponekepa-Kanemnu. OIIK-2 33
11. | [lonstue Bekropa. JIuHeilHble onepanuu HaJ Bektopamu, ux | OIIK-2 33
cBolicTBa. Teopema 0 KOJUIMHEApHBIX BEKTOpaXx.
12. | IIpoekuus BekTOpa Ha och. OCHOBHBIE cBoicTBa mpoekuuu. | OIIK-2 33
Yron Mexnay BEeKTOpaMH. YTon Bekropa ¢ ocbro. [loHsTne
6a3nca BEKTOPHOTO MPOCTPAHCTBA.
13. | HeticTBus HaJ BEKTOpPAMH, 3aJaHHBIMHA CBOUMHU OIIK-2 33
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KoopauHaramu. Moaynbs BekTopa. Hanpasistomuye KOCUHYChI V4
BekTOopa. KoopauHaThl MPON3BOILHOTO BEKTOPA B AEKAPTOBOM
CHCTEME KOOPJIMHAT.

14. | CkanspHoe IPOU3BENECHUE ABYX BEKTOPOB. OIIK-2 33

15. | YpaBHeHue mnpsMOil Ha IUIOCKOCTH. YpaBHeHue mnpsimoH, | OIIK-2 33
OPOXOASAIIeH dYepe3 3aJaHHYI0 TOYKY IEPICHIUKYIISPHO
3aJaHHOMY Bektopy. lMccnemoBanme oOmiero ypaBHEHHS Y4
HPSIMOM.

16. | YpaBHeHue mpsMoi, mpoxonsmield depe3 3amaHHyr Touky | OIIK-2 33
napaieNIbHO TAHHOMY BEKTOPY.

VYpaBHeHue NpsAMOM, NPOXOASAUIEH Yepe3 JBE NAHHBIE TOYKH. V4
[TapameTpuueckue ypaBHEHHs IPSIMOIA.

17. | Yron w™exay mnpsmbeiMu. YcioBus mnapamwiensHoctd u | OIIK-2 33
MEPIIEHAUKYIIIPHOCTH MPSIMBIX. v4

18. | YpaBHeHHE IJIOCKOCTH, MPOXOAIIEH depe3 3amanHyo Touky | OIIK-2 33
NEPIEHANKYIISIPHO ~ 33JaHHOMY BekTopy. MccrienoBanue va
00111eT0 YpaBHEHUS TJIOCKOCTH.

19. | Kanonmueckoe ypaBHeHHWEe mpsiMoii B  mpoctpanctBe. | OIIK-2 33
VYpaBHEHHE NpPAMON, NPOXOJAIIEH Uepe3 JABE Ppa3IUYHbBIC va
TOYKHM IpocTpaHcTBa. [lapamerpudeckue ypaBHEHHS IPSIMOM.

20. | Yron WMexmay IUIOCKOCTSIMH. Yron Mexay npsmeiMa B | OIIK-2 33
MIPOCTPAHCTBE. YTOJI MEXIY NPSMOHN U NIJIOCKOCTBIO.

21. | Dnwmrc. BeiBo KAHOHUYECKOTO YPaBHEHUS SJUIUTICA. OIIK-2 V4

22. | UccnenoBanme (opMel dumrca 1o ero kaHoHumdeckomy | OIIK-2 Y4
YpaBHEHHUIO.

23. | 'umep6osa. BEIBOT KAHOHMYECKOTO YpaBHEHHUSI TUTIEPOOJIBI. OIIK-2 V4

24, Muorowiensl. Pa3znoxenue MHorouneHa Ha MHoxutenu. | OIIK-2 V4
Teopema besy.

25. | KoMmmekcHple uYuciaa W JCUCTBUS Haa HUMH. Moaynb H OIIK-2 33
apryMeHT KOMIUJIEKCHOTO YHUCIIA.

26. @dopMBl  3alUCH  KOMIUICKCHBIX uucel. JleWcTBus Haj OIIK-2 33
KOMILJIEKCHBIMU YHCJIAMU B TPUTOHOMETPUYECKOI hopme.

27. | ®opmyna Myaspa. Kopenb N-oii crenenu u3 komruiekcHoro | OIIK-2 33
qucla.

28. | IlokazarenbHast ¢opma KoMILIeKCHOTO uyunciaa. @Popmyna | OIIK-2 33
Ditnepa.

29. | [lonstne nuueiiHoro mnpoctpaHcTBa. [Ipumepsr nuneinbix | OIIK-2 33
MIPOCTPAHCTB.

30. | JIuneiiHas 3aBUCIMOCTb U HE3aBUCUMOCTb BEKTOPOB. OI1K-2 33

31. | Panr cucremsl BekTopoB. basuc u pazmepnocts BekTopHOro | OIIK-2 33
npoctpancTBa. KoopauHarel BekTopa B 6asuce.

32. | [lonstue nuueiiHoro omneparopa. Ilpumepst mnunHeitHbix | OIIK-2 V4
oneparopoB. JlelicTBUS HaJ TMHEHHBIMU OIlepaTopamH.

33. | OOmuit BuJI JUHEWHOro omeparopa, Marpuua jauHeiHoro | OIIK-2 V4
oreparopa.

34. | CoOcTBeHHBIE 4YMcaa M cOOCTBEHHbIE BeKTOpbl Matpuupl. | OIIK-2 33
XapakTepUCTUUECKUII MHOTOYJIEH MaTPHUIIbI.

35. Monenp MEKIyHapOJHOW TOPrOBJIIN. OIIK-2 Y4

36. | Cratmueckass  Mojenb  JIMHEHHOH  MHorootpacnesoi | OIIK-2 V4

9KOHOMMKHM JIeOHThEBA.
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5.3.1.5. Ilepeyenb TeM KypCOBBIX IPOEKTOB (padoT)
«He npenycmMoTpeHbD»

5.3.1.6. Bonipocsl K 3a1uTe KYpPCOBOTr0 NpoexkTa (padorsl)
«He npexycmoTpeHbD»
5.3.2. OneHOYHBIEe MATEPHAJIbI TEKYIIET0 KOHTPOJIA
5.3.2.1. Bonpocskl TecTOB

Kommne-

No Conepxanue — NAK
1. 1 0 3 OIIK-2 | V4

Omnpenenurens 0 1 0] paBeH...

0 3 1

- _‘]_’

-O’

-4’

_3’

2. | IlomMHOXXECTBO JITaHHOTO JIMHEWHOTO TIpOCTpaHcTBa, 3amkHyroe | OITK-2 33
OTHOCHUTCIIBHO JIMHEUHEIX onepaunﬁ, BBCIACHHBIX B JaHHOM
JIMHEWHOM ITPOCTPAHCTBE, ABJISETCS:

- HEJIMHEWHBIM MTOIIPOCTPAHCTBOM;

- CHCTEMOM;

- JIMHEHHEBIM MoANMPOCTPAHCTBOM.

3. | Bce xopHU XapaKTepUCTHYECKOTO YPaBHEHUS CaMOCOTIPSHKEHHOTO OIIK-2 33
orepaTtopa

- IEUCTBUTEIIHHEIC;
- MHUMBIE;

- MOJIOKUTEIbHBIE;
- OTpHILIaTEIbHbIE.

4. | Marpuna nuHeiHOTO omnieparopa A, IEHCTBYIOMIETO B HEKOTOPOM OIIK-2 33
JUHEITHOM MIPOCTPAHCTBE, SABJISIETCS B JaHHOM 0a3uce IuaroHajibHOU
TOTJa ¥ TOJIKO TOT/a, KOT'/Ia BCe BEKTOPHI 3TOr0 0azuca sSBISIOTCA ...
- COOCTBEHHBIMU IS A;

- MaTpULIEH-CTPOKOI;

- MaTpuIieil cTonlIoMm;

- BBIPOKJICHHOW MaTpULICH.

5. | PacnonoxeHnue npsiMbIX B MOPSJIKE YBEIMUYCHUS YIla UX HAKJIOHA K OIIK-2 33
ocu abcrucce

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

6. | C yBenmuueHueM paccTOSTHUN 70 Hayaja KOOpIUHAT IpsMble OIIK-2 33
pacroJiaratoTcsi:

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

7. | [lapsl npsmMbIX: OIIK-2 33
Y-6X-10=0, Y- 11X+2=0 MIEPECEKAIOTCS
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Y-5X-8=0, Y- 5X+8=0 napauIeIbHBI
Y-4X-7=0, 4Y + X+20=0 mnepuneHIuKyIspHbI
Y-3X-4=0, 3Y- 9X-12=0 coBmamaror

8. Haiinure npoussenenue marpun A = (_1 0 1 ) nB= OIIK-2 33
-3 1 —4
1 0
(1 s )
2 -1
—1 =10y,
D(T; o)
1 —1y.
2) (—12 7 )’
2 0 3
3) (—4 4 —4) ;
4) JlanHast oniepaliusi He BBITIOJHUMA.
9. | MakcuMaJIbHOE YHCIIO JIMHCHHO HE3aBUCUMBIX BEKTOP-CTOJIOIOB OIlK-2 33
(cTpoK) Ha3BIBAETCS:
1. Panrom matpuiipl;
2. [TopsiAKOM MaTpHIIbI;
3. OmnpenenuTeneM MaTPHIILI;
4. JlnaroHaJIbI0 MaTPHIIBI.
10. | Yrox mexay npsmMeiMu X - 2y +3 =0 m 3x +y-5=0 paBeH ... OIIK-2 V4
rpagycam.
- 45;
- 30;
- 90;
- 0.
11. | KoopauHats! BepimHa napa6omsl Y — 4y — 4X —8 = 0 uMeroT B OIIK-2 V4
- (_3’2)1
- (3!2)1
- (2!3)1
- (-2,-3).
12. | KpuBas X° — y* —4X +6Y = 9 HMeeT LEHTpP B TOUKE C KOOPIUHATAMU OIIK-2 Y4
- (2! 3)1
- (4! 9)1
- (4! 6)1
- (4, -6).
13. | BerBu mapa6oist Y — 4y + 2X + 8 = 0 HAIPABJICHHI ... OIIK-2 V4
— BIIEBO;
— BIIPaBo;
— BHUB3;
— BBEpX.
14. | Vpapuenne 4x°—5y” +20x +30y + 10 =0 omnpenensier: OIIK-2 V4
- TUIIepOOoITy;
- mapabouy;
- OKPY’KHOCTB;
- DIUIHTIC.
15. | Cpexnn BextopoB 7 = (2i_—4 j—k ), b = (|_— j—k ) " OIlK-2 | 33
C =(-4i +8j+2Kk) xonmmHeapHsI. ..
16. | Beppo 1m yTBepkJeHHME: OAHOpojaHAs cucremMa JuHelHbIX | OIIK-2 33

YPaBHEHUH SIBISETCS] HECOBMECTHON?
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1. Ma;
2. Her;
3. He Bcerna.

17.

C yBennyeHHEM CKaJIIPHBIX POU3BEACHUI M1apbl BEKTOPOB
pacroararoTcs B OpsIKe:

1. a=@ -1 4)
b =(-1,3,2)
2. a=(5,1,2)
b =(-15,2)
3. a=(-3,1,4)
b =2,2 2)
4. a=(-3,1,4)
b =22 2)
5. a=(l, 2, 3)
b =@3,2 1)

OIIK-2

V4

18.

Bextop C =a XD wnmeer koopaumate:. .. npu ycnosun, uto
. a=20-1),b=112

C=(1,-3,2);

C=(1,23);

€=(3,-2 1)

C=(2,1,-3).

OIIK-2

V4

19.

X 2 y 2
Jlano ypasHenue >uunca —— + —— =1, Bospiuas nosayocs 3Toro
25 9

JJIJIMIICA paBHA...
- 5,

- 25;

- 3,

-9.

OIIK-2

V4

20.

2 2
AcumnroTamu runepOoasl X Y© _ 4 ABISAIOTCS NMpPSIMBIE. ..
16 9

+2x:

y

+oX:

y

w|lh M w

16
y=%t"—x

OIIK-2

V4

21.

9

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

1.
21
2

\/71

OIIK-2

V4
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J7

2

22.

JlaHHBIE O MPOM3BOJACTBE CEJILCKOXO3SICTBEHHBIX IPOIYKTOB TPEX
BUJIOB, 3€pHO, MOJIOKO M MSCO B JBYX (DEPMEpPCKUX XO3AHCTBaxX

MIPEJICTaBJICHbl B YCIOBHBIX €IUHHIIAX B BUJE CICAYIOIIMX MaTpPHUIL
A = (2{)9 316 2?1), A, = (212 236 401
412 360 4257° 235 358 408

CPEAHEr00OBOTO MTPUPOCTA TPOAYKTOB BBITJISIUT. . .

), MaTpuIa

1 (421 552 672)
- \647 718 833

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

* (3772 17)
(—317_7’8ltl 2_ i3107’)'

OIIK-2

33

23.

VYpaBHEHHNE OKPYKHOCTH C IIeHTpoM B Touke (1;2) u pagumycom R=2
UMeeT BUJI. ..

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

OIIK-2

33

24,

I'eomeTprueckoe MECTO TOUEK IMIOCKOCTH, I KaKJIOM U3 KOTOPBIX
MO/TyJTb PA3HOCTH PACCTOSIHUH 0 ABYX JaHHBIX TOYEK ((hOKYCOB) TOU
e TUIOCKOCTHU €CTh MOCTOSIHHAS BEJTMYMHA, HA3bIBAIOT. ..

1. Dmnumncowm;

2. Tlapabouioit;

3. T'unep6onoii.

4. ITpsmorii.

OIIK-2

V4

25.

Kanonunueckoe YPAaBHCHUEC SJITIUIICA UMCCT BU:
2 2

Xy

a’ b’

OIIK-2

V4

26.

YpaBHeHHE TUPEKTPUCH Tapadoibl Y ? = 8X umeer BH/I:
y=-4;

y=8;

y=4,

OIIK-2

V4

217.

MaxkcuManbHO€ YUCIIO TUHEHHO HE3aBUCHMBIX BEKTOP-CTOJIOIOB
(cTpok) Ha3bIBaETCA:

-Panrom matpuirsr,

-ITopsigkom MaTpwHILsL,

OIIK-2

33
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-OnpenenureneM MaTpULIbI,
-JlMaroHanb0 MaTpULbL.

28. | Eciu B MaTpuiie 4YucI0 CTPOK PaBHO YUCITY €€ CTOJIOIOB, TO TaKas OIIK-2 33
MaTpulia Ha3bIBACTCS:
- €IMHUYHOMH,
- KBaJpaTHO;
- IUaroHaJbHOMU.
29. | Eciu B MatpuIiie Bce 21€MEHTHI TIIaBHOH TuaroHaiy paBHbl equanne, | OITK-2 33
a BCE OCTAJIbHBIC AIIEMEHThI — HYJIEBBIE, TO TaKas MaTpUIla
Ha3bIBAETCH. . ..
30. |Ecou A mw B — gBa nmHelHBIX omepaTopa, aedctByrommx B | OITK-2 33
eBKIUJ0BOM mpocTpaHcTBe E, To omepatop (AB) *, conpspkeHHBIN
MIPOU3BEICHUIO ITUX OIIepaToOpoOB, paBeH:
- B*A*:
- A*B*;
- BA;
- AB.
31. | Ecnu cymectByrot npousBenenus AB u BA, npuyem AB = BA, To OIIK-2 33
MaTpuilel A 1 B Ha3bIBAIOT:
- [IepecTaHOBOYHBIMY;
- PaBHBIMU,
- OOpaTHBIMHU.
32. | Ecim  xapaktepucThdeckoe ypaBHeHHWE KBajpatHoii Matpuipl | OITK-2 33
MOPSIIKA N UMEET N TIOMAPHO PA3IMYHBIX JICHCTBUTEIBHBIX KOPHEH,
TO 3Ta MaTpulla NOJ00OHA HEKOTOPOI MaTpHIE:
- JUHUIHOM;
- KBaJpaTHOM;
- DUaroHaJIbHOM.
33. | Ecnmu  xapakTepucTHUeckoe ypaBHEHHE JHWHEHHOro omepatopa, | OIIK-2 33
JEUCTBYIOIIETO B N-MEPHOM JIMHEMHOM MPOCTPAHCTBE, HMEET h
MOMApHO pPa3JIMYHbIX JEUCTBUTEIbHBIX KOPHEH, TO CYIIECTBYET
0a3uc, B KOTOPOM MaTpulia 3TOr0 oreparopa sSBIsSETC ...
-eIMHUYHOM;
- KBaJpaTHO;
- IUaroHaJIbHOM.
34. | CoBOKYIMTHOCTh M - N JEWCTBUTEIBHBIX YHCEN, pacroiokeHHbix B | OIIK-2 33
BHJIE MPSAMOYTOJIbHOM TaONUIIBI, TJ€ M — YUCIO CTPOK, N — YHUCIO
CTOJIOLIOB TAaOJIUIILI, HA3BIBAETCA. ..
35. | KBagparnunas ¢opma kaHOHHMYeCcKOro Bujaa He umeeT B cBoeit | OIIK-2 33
3aIuCH:
- OTpulaTenbHBIX 3HAUCHHH
- [lonapHbIX MPOU3BEACHUI IEPEMEHHBIX;
- BekTopos.
36. | B nuneiitHoM npocTpaHcTBe V3 M00bIE ABa KOJUTMHEAapHbIX BekTopa: | OIIK-2 33
- JInHeHO 3aBUCHUMBI,
- JInHeHO HE3aBUCUMBI,
- Kommianaphsi;
- [lepecekarorcs.
37. | OnpenenuTens NPOU3BEIEHUS JIBYX KBaJAPaTHBIX MaTPHI] OJHOTO OIIK-2 33

MOpsi/IKa paBeH:
- [IpousBenenuto onpenenurTeneit STUX MaTpull;
- CyMMe onpenenuTenei;
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- Y IBOGHHOMY MPOU3BEACHUIO ONIPEICTUTENCH 3TUX MaTPHII.

38.

Matpuiia TOXIECTBEHHOTO OIeparopa HE3aBUCHMO OT BbIOOpa
0a3uca B JIMHEHHOM MTPOCTPAHCTBE SBIISCTCS:

- EnuangHoi,

- ObparHoii,

- TpaHCIOHHPOBAHHOM.

OIIK-2

33

39.

B eBKIMIOBOM MpOCTpaHCTBE MaTpulla Iepexoja OT OJHOro
OPTOHOPMHPOBAHHOIO Oa3uca K APyromy sIBISETCS:

- Ennamanoii;

- O6parHoii;

- OpToroHanpHoi;

- TpaHcnOHHPOBAHHOM.

OIIK-2

33

40.

[Ipu TpaHCIOHUPOBAHUK MATPHIII €€ OTPEICTUTEIb
- He mensercs;

- MenseT 3HaK Ha IPOTUBOIIOJIOKHBIN;

- YMeHbIIaercH,

- YBenuuuBaeTcs.

OIIK-2

33

41.

HopmupoBanHOE TPOCTPAHCTBO — 3TO JIMHEMHOE MPOCTPAHCTBO, B
KOTOPOM 33/1aHa HOpMA ...

- Bekropa;

- Matpuupbr;

- MHoXecTBa.

OIIK-2

33

42.

Ecnmu B kakoi-HMOyAb CTpOKE MaTpHIbl TPHOABUTH IPYIYIO €€
CTPOKY, YMHOXEHHYIO Ha YHCJIO, TO ONPEICTUTENIb 3TOW MaTpPHUIIbI
- He mensercs;

- MeHsieT 3HaK Ha MPOTUBOIOJIOKHBIM;

- YMeHbIIaeTcs;

- VBenuuuBaeTcs.

OIIK-2

33

43.

Martpurneii JTHHEWHOTO oOlepaTopa, OOpaTHOro omeparopy A,
JNEUCTBYIOIIEMY B JIMHEHWHOM TIpoCcTpaHcTBe L M wumeronieMmy B
HEKOTOpoM Oa3uce matpuiy A, OyJZeT B TOM ke Oaszuce Marpuiia
- A'l;
- E,
- A

OIIK-2

33

44,

Pa3zmep matpunel C = Ajy - Bz paBen:
- Cugs;
- Caz;
- Cas.

OIIK-2

33

45,

Marpuiia, TpaHCIIOHUPOBAHHASL K OPTOTOHAJILHOW MaTpHIIE, SBJISETCS
MaTpuIleH

- Enqunngnoii;

- O6parHo¥,

- OpTOTOHANIBHOM;

- TpaHCTTIOHUPOBAHHOM.

OIIK-2

33

46.

Uncno coOCTBEHHBIX 3HAYEHUI CUMMETPUYECKON MaTPHUIIBI MTOPSIKa
N ¢ y4eTOM HX KpaTHOCTH k paBHO ymciy

-n;

- k,

- n*k.

OIIK-2

33

47.

[IycTh B MpOU3BOIBHOM JTMHEHHOM MPOCTPAHCTBE JaHbI JBa BEKTOPA
C1 M C2 U MyCTh BEKTOpHI a = 2¢1 + 3¢z, € = ¢1 + 5S¢, y = 3¢1 — 2c¢a.
Torga cuctema BEKTOPOB a, €, Y:

OIIK-2

33
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- JInnaeiHo 3aBucUMa,
- JInnelHo He3aBHCUMA.

48.

[TycTh B TpOM3BOJIBHOM JIMHEHHOM MPOCTPAHCTBE JIaHbI JIBA BEKTOPA
C1 M C2 U ITYCTh BEKTOPHI a = 5¢1 + 3¢y, € = -¢1 + 2¢2, y = 7¢1 — 3c¢2.
Torma cucrema BEKTOPOB a, €, y:

- JInnelHo 3aBuCcHMa;

- JInneliHO He3aBUCUMA.

OIIK-2

33

49,

CkansipHO€ MPOU3BEICHNE BEKTOPOB a (4, 2, -5), b (2, 6, 4) paBHO...
1. O;
2. 2;
3. 3
4. 1.

OIIK-2

33

50.

[Ipy yMHOKEHHMH BCEX AIEMEHTOB HEKOTOPOM CTPOKHM MATPHULIBI HA
YHUCIJIO ONPENETUTEND UCXOTHON MaTPHILIbI

- YMHOKaeTcs Ha dTO YHCIIO,

- He mensercs;

- MensieT 3HaK Ha IPOTUBOIOJIOKHBIN.

OIIK-2

33

51.

HBa BCKTOpPaA B €BKIIMJOBOM IIPOCTPAHCTBE OPTOIrOHAJIbHBI, €CJIN UX
CKaAJIIPHOC ITPOU3BCIACHNUEC PABHO:

- 01

- 1.

OIIK-2

33

52.

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

OIIK-2

V4

53.

OIIK-2

V4

54,

[Ipsmas 3x+ Sy -5=0 nepecekaer ocb OY B TOUKE ¢ KOOpAUHATAMH. ..

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

OIIK-2

33

55.

Ecnu xonm4ecTBO CTPOK MaTpPUIlbl HE PABHO KOJIMYECTBY CTOJIOIIOB,
TO Takasi MaTpuIla Ha3bIBACTCH..

- KBagparnas;

- [IpssmoyroJibHas;

- TpeyronbHasd;

- JIlmaroHanbHas;

OIIK-2

33

56.

Marpunen Ha3bIBaeTCA:
- TabJuIIa SIIEMEHTOB,;
- BEKTOD;

- pyHKLIHSA;
- YHCJIO.

OIIK-2

33

S7.

Pemenuem ypaBaenust XA = B, riae A, B — kBagpaTHble MaTpuIIbl
OJTHOT'O U TOT'0 e MOpsAJIKa, MpuYeM A — HEBBIPOXKICHHAs MaTpULIa,
SIBJSIETCS] MaTpuna X:

OIIK-2

33
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- X=BA™:
- X=A'B;
- X=B/A,;
- X=A-B.

58.

Kak u3smenures onpenenuTeslb MaTpULbl YETBEPTOrO MOPSIKA, ECIIU
KaXJIbI €€ 2JIEMEHT YMHOXHUTD Ha 27

- yBenuuuTCs B 4 pasa;

- HE U3MEHUTCS;

- yBenuuuTcs B 16 pas;

- YBEJIMYUTCS B 8 pas.

OIIK-2

33

59.

Kak n3MeHuTcs onpeenuTenb eCiy U3 ero NepBoi CTPOKH BHIYECTb
TPEThI0 YMHOKEHHYIO Ha TpU?

- I3MEHUT CBOM 3HAK;

- HE U3MEHUTCS;

- yBeIM4uTCs B 3 pasa;

- CTQHET PaBHBIM HYIIIO.

OIIK-2

33

60.

Han tpeyronsauk ABC ¢ Bepmmaamu A (— 3; 0), B (-5; -3) u C (3; 0).
CocraBbTe ypaBHEHUE CTOpOHBI AB.

-2x—3y+8=0;

-3x+2y—-9=0;

-2x—3y—-9=0;

-3x—2y+9=0;

-3x—2y—9=0.

OIIK-2

v4

61.

VYrnoBoii ko3 duument npsimoii Sy — 2x + 7 = 0 paBeH...
-0.4;

- 2,5;

- (-2);

- 1.

OIIK-2

V4

62.

[Tpu xaxom 3HadeHwnn k nmpsimpie y = 5x — 2 u y = kx + 5 nmapannensap1?

OIIK-2

V4

63.

[Tpu xaxom 3HadeHnH k psimpie y =2x + 4 my =kx — 3
MepIHeH UK YISIPHbI?

- 2,

- (-2);

-0,5;

- 4.

OIIK-2

V4

64.

Kakwue mmockocTy mapaieibHbI
1.4x—-6y+3z+5=0;
2.2x 3y+z-5=0;
3.6x +8y—4z—6=0;
4. 3x—6y + 32—6=0;
5.3x+4y—-2z+3=0.
-1lu2;

-1u3;

-2u4;

-3u4;

-3mus.

OIIK-2

V4

65.

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

OIIK-2

33
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2. 12+2i;
3. 12-2i;
4, 12,

66.

Bepno m  yTBepKIeHHME: OJHOpPOJAHAS CHCTEMa  JIMHEHHBIX
YpaBHEHUH SBJISETCS HECOBMECTHON?

- Aa;

- HET;

- HE BCerJa.

OIIK-2

33

67.

['eomeTprueckoe MECTO TOUEK IMJIOCKOCTH, I KaKJIOM U3 KOTOPBIX
CyMMa pacCTOSIHHM JI0 JBYX MJAaHHBIX TOYeK ((OKycoB) TOH ke
IJIOCKOCTH €CTh [TOCTOSIHHAS BEJIMYMHA, Ha3bIBAIOT. ..

- 3JUIATICOM;

- mapaboJIoit;

- runepOoJIoi.

OIIK-2

33

68.

['eomeTprueckoe MECTO TOUEK IMIOCKOCTH, I KaKJIOM U3 KOTOPBIX
MOJYJIb Pa3HOCTH PAaCCTOSIHUM JI0 ABYX JaHHBIX TOueK ((pOKycoB) TOM
€ TJIOCKOCTH €CTh MOCTOSIHHAs BEJIMYHMHA, HA3bIBAIOT. ..

- JUIUIICOM;

- mapaboJIoit;

- runepOoJIoi.

OIIK-2

33

69.

Kakoe ypaBHeHHE ONUCHIBA€T T€OMETPUUECKOE MECTO TOYEK,
paBHOyAaneHHbIX OoT Touku F(-2, 0), x=27

- BJUIUIIC;

- mapabona;

- TurnepOoJIa.

OIIK-2

V4

70.

CkansipHO€ TTpou3BeIeHHEe BEKTOpoB a (4, 2, -5), b (2, 6, 4) paBHo...

OIIK-2

V4

71.

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

- (-413);

- 4/15;

-4,

OIIK-2

V4

72.

O06bem napasieNenurneaa, MOCTPOSHHOTo Ha BekTopax a(3;1;2),
b(2;7;4), ¢(1;2;1) paBeH...
-12;

OIIK-2

V4

73.

[[Ba BCKTOpa BCCraa...
- KOMILIIAHAPHBbI;
- KOJUIMHCAPHBI,
- HCT BEPHOI'0 OTBCTA.

OIIK-2

33

74.

[TepumeTp TpeyroibHUKaA ¢ BepuinHaMu B Toukax A (1, 3), B (-2, 3),
C (-2, -1) paBen...
-12;

OIIK-2

V1

75.

OHpe,I[eJ'II/ITL BUJ] 3aBUCUMOCTHU IJIA CUCTCMBI IBYX BCKTOPOB!: A]_ (-4,

OIIK-2

33
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2, 8); A2 (14, -7, -28).
- IMHEHWHO 3aBHCHMa;
- IMHEHHO HE3aBHCHMa.

5.3.2.2. Bonpochl JIst YCTHOTO OIpoca

No Conepxanmue Kommerenmus | MK

1. | Ilonsatue matpunsl. HekoTopsle cnienuanbHble BUAbI MAaTPHUILI. OIIK-2 33

2. | [eiicTBus Haj MaTpULIAMU U UX CBOMCTBA. OIIK-2 33

3. | Panr marpumpl. PaBeHCTBO CTPOYEYHOTO M CTOJIOLEBOTO paHra OIIK-2 33
MaTpHII.

4. | Crynenuarble MaTpullbl. HaxoxaeHne paHra MaTpHIlbl. OIIK-2 33

5. | OnemeHTapHble  InpeoOpa3zoBaHus  marpul. Teopema o OIIK-2 33
MIPUBEACHUH MATPHIIBI K CTYIIEHYATOMY BH]TY.

6. | Beruncnenue onpeaenureneit 2 —To u 3- ro mopsIKa. OIlK-2 33

7. | PaznmoxeHue onpenenuTens o nepBoi CTpoke. OIlK-2 33

8. | CoiicTBa onpeIeIIUTEICH. OIlK-2 33

9. | Kpurepuii HEBBIPOKACHHOCTH KBaJAPATHOW MaTPHULIBI. OIIK-2 33

10. | Munoper u  anreOpamueckue JONOJHEHHs. PasnoxeHue OIIK-2 33
OTIPEICITUTEIIS TTO CTPOKE HITH CTOJIOIY.

11. | OnpenenuTens CyMMBI M TPOU3BEAECHUS KBAJAPATHBIX MATPULI. OIIK-2 33

12. | CrtocoObl BEIYHCIICHUS OTIPEACTUTENICH N-Tr0 MOPsAKA. OI1IK-2 33

13. | Cucrembl JnuHEHHBIX ypaBHeHuW. PaBHocunbpable CIIY u OIlK-2 33
aneMeHTapHble peodpaszoBanus CIIY.

14. | Kputepuii coBmectHoctu CJIY. Teopema Kponekepa — OIIK-2 33
Kanemnn.

15. | Pemienne cucteMbl JMHEHHBIX ypaBHeHUH Metomom [aycca. OIIK-2 33
Uccnenosanue CIIY.

16. | Omnoponnas CJIY. ®OyngameHTanpHash CcHCTEMa peHICHUN OIIK-2 33
OJIHOPOJHOMN CHUCTEMBI.

17. | ObpatHass Matpuiia W CHOCOOBI €€ HaxoXaeHus. Pemenue OIIK-2 33
MAaTpUYHOro ypaBHeHusa AX = B.

18. | Pemenne CJIY B maTpuuHoii opme. OIIK-2 33

19. | Pemenue cucreM n TUHEHHBIX YPaBHEHUI C 77 HEU3BECTHBIMU IO OIIK-2 33
npasuity Kpamepa.

20. | Cucrema akCMOM JIMHEHHOTO BEKTOPHOT'O MPOCTPAHCTBA. OIIK-2 33

21. | ApudmeTrueckrue BEKTOPHbIE TPOCTPAHCTBA. OIIK-2 33

22. | CBoiicTBa IMHEHHO 3aBUCUMBIX U JIMHEHHO HE3aBHCHMBIX OIIK-2 33
BEKTOPOB. PaHT cucTeMbl BEKTOPOB.

23. | ba3uc BekTOpHOTO MpocTpaHCTBa. Pa3MepHOCTh BEKTOPHOTO OIIK-2 33
MIPOCTPaAHCTBA.

24. | KoopnuHatsl BEKTOpa B 6a3uce U UX €JMHCTBEHHOCTb. OIIK-2 33

25. | IlpeoOpa3oBaHue KOOpAMHAT BEKTOPA MpPHU MEPEX0/ie OT OJHOTO OIIK-2 33
6asuca K Ipyromy.

26. | JIu"eitHble onepaTophl U UX CBOMCTBA. OIIK-2 33

27. | Slmpo m oOpa3 nuHeWHHOTO omneparopa. Marpuia JIWHEHHOTOo OIIK-2 33

omeparopa.
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28. | CoOCcTBEeHHBIC 3HAYCHHSI U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO OIIK-2 33
oreparopa. XapaKTepruCTHIEeCKOE YpaBHEHHE.

29. | OmpenencHre KBaAPATHIHON (POPMBI. OIIK-2 33

30. | JIuneitHoe mpeoOpazoBaHKUEe IEPEMEHHBIX. OIIK-2 33

31. | KaHoHnWYecKuii 1 HOPMAJIbHBINA BUABI KBAAPATUYHON (POPMBI. OIIK-2 33

32. | Teopema 0 TmpHUBENECHHH  KBaJgpaTH4YHOW  (GOpMBI K OIIK-2 33
KaHOHUYCCKOMY BHTY.

33. | CnocoObl mpuBeeHUS KBaAPATHIHON (POPMBI K KAHOHHYECKOMY OIIK-2 33
Y HOPMaJBLHOMY BH]TY.

34. | 3aKkoH MHEPIUH KBAIPATUIHBIX (HOPM. OIIK-2 33

35. | Panr ® TIOJIOXUTENBHBIN WHIEKC KBAaAPAaTHUYHOW (QOPMBEI. OIIK-2 33
[TonoxxutenpHO  OMpeEJENICHHBIE  KBaJpaTUYHbIE  (OPMBI.
Kpurepuit CunbBectpa.

36. | OpToronansHOE MTPeOOPa30BAHNE MTEPEMECHHBIX. OIlK-2 33

37. | Cnoco6 mpuBeneHUsT KBAAPATUIHOW (POPMBI K KAHOHUYECKOMY OIlK-2 33
BH/Ty C IIOMOIIBIO OPTOTOHAIBHOTO MPE0OPa30BAHKS.

38. | JluneitHple O0TOOpa)KeHHs E€BKIUAOBBIX MpocTpaHcTB. [loHsTHE OIIK-2 33
n3oMop(du3Ma eBKIHIOBBIX IPOCTPAHCTB.

39. | CamoconpspKkeHHBIE OTiepaTophl M BX MaTpuilbl. COOCTBEHHBIC OIlK-2 33
BEKTOPBI M  COOCTBEHHBIC 3HAUCHHUS CAMOCOTPSKCHHBIX
OTIepPaToOpOB.

40. | ApdunrHBIE ¥ TOYeUHO-apPUHHBIE MMPOCTPAHCTBA PA3MEPHOCTH OIIK-2 33
1,2, 3.

41. | N-mepubIe adduHHBIE U TOUCYHO-aQPUHHBIE MPOCTPAHCTBA. OIIK-2 33

42. | Tlnockoctu B ToueyHO-ah(HUHHBIX TPOCTPAHCTBAX, UX B3AUMHOE OIIK-2 33
pacIioyioKeHHe.

43. | Beimtykibie MHOYKECTBA B TOUEYHO-a(DPUHHBIX TPOCTPAHCTBAX. OIIK-2 33

44. | TlpeoOpa3zoBaHue KOOpAMHAT TOYKH B TOYEUHO-aPPUHHBIX OIIK-2 33
MPOCTPAHCTBAX.

45. | T'eomerpuueckue CBOMCTBa JUHEHHBIX 0TOOpakeHUI OIIK-2 33
abduaHBIX TpocTpaHCcTB. AQQOUHHBIE W HU30METPUUYECKUE
0TOOpaKCHMUSI.

46. | [loctaHoBKa 3amauyM MeXoTpacieBoro Oamanca. Kpurtepuit OIIK-2 33, V4
MPOIYKTHBHOCTH TEXHOJIOTUYECKON MaTpHIIbl. DKOHOMUYECKUIN
CMBICJI MATPUIIbI TIOJTHBIX 3aTPaT.

47. | Ilonatue BekTopa. JluHelHble omepanuu HaJ BEKTOPaMH: OIIK-2 33
CIIO)KCHHUE W BBIYUTAHUE BEKTOPOB, YMHOXXCHHE BEKTOpa Ha
yrcio. KosunHeapHbie U KOMIUTAHAPHBIE BEKTOPBI.

48. | IlpsmoyronpHas cucTeMa KOOPAMHAT HAa TIUJIOCKOCTH U B OIIK-2 33
npoctpancTBe. KoopauHatel BekTOpa M TOuYkd. KoopauHaThl
CYMMBI BEKTOPOB M MPOU3BEICHHS BEKTOpPA HA YHUCIO. YCIOBUE
KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

49. | lnuna Bekropa. PaccrossHMe MeXIy JByMS TOYKaMH. OIIK-2 33
CkansipHoe mpousBefieHHe BeKTOpoB. (OCHOBHBIE CBOICTBA.
BripakeHue ckansipHOTO MPOU3BEIACHHS Yepe3 MPSMOYTOJIbHbIE
KOOPJIUHATBHI.

50. | BektopHOE U CMeIIaHHOE NPOM3BEAEHUS BEKTOpoB. Mx OIIK-2 33

CBOMCTBA U BBIPAXKCHUS UCPE3 MPAMOYT'OJIbHBIC KOOPAUHATHI.
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51. | [lonsTEe NMHEHHOro HpoCTpaHCTBa. JIMHEHHas 3aBUCUMOCTD OIIK-2 33
3JIEMEHTOB JIMHEMHOTNO MPOCTPAHCTBA. ba3uc JMHENHOTO
MpoCTpaHcTBa.  Pa3MepHOCTh  JIMHEMHOTO  IPOCTPAHCTBA.
Nzomopduzm.
52. | Mojens MeXTyHapOIHOM TOPTOBIIH. OIIK-2 33, V4
53. | YpaBHeHHs TpsAMON Ha IUIOCKOCTH. HoOpManbHBI BEKTOP OIIK-2 33
npsAMOM. PaccTostHMe OT TOYKH 10 IPSMON. YTOJa MEXIy ABYMs
NPSIMBIMU. Y CJIOBHS MapajlIeIbHOCTH U NEPHEeHIUKYISIPHOCTU
JBYX IpsMbIX. TOUKa repeceyeHus AByX MpsIMbIX.
94. | [InockoctTn B HPOCTpAaHCTBE. YpaBHEHUS IUIOCKOCTH B OIIK-2 33
npocrpancTee. HopManibHbIi BEKTOP MIIOCKOCTU. PaccTosiHue oT
TOYKH JI0 IJIOCKOCTU. YTOJN MEXKIy IBYMSI IUIOCKOCTSIMH.
VYcrnoBust mapajuleNbHOCTH W NMEPHEHAUKYISIPHOCTH  JIBYX
IIJIOCKOCTEM.
55. | Yroa mMexay npsiMOM M TUIOCKOCTBIO B IIPOCTPAHCTBE. Y CIOBHS OIIK-2 33
MapajuIeIbHOCTH U NEPIEHIUKYISIPHOCTU NPSIMON M IIIOCKOCTH
B IIPOCTPAHCTBE.
56. | JluaMM BTOPOTO TOpPsAKAa Ha TUIOCKOCTH: JJUIUIIC, THIEepOoIa, OIlK-2 33
napabosia. DKCHEHTPUCUTET, NUPEKTPUCH U (OKYChl KPHUBBIX
BTOPOTO MOPSKA Ha MIIOCKOCTH.
5.3.2.3. 3aga4u 1J1s1 NPOBEPKHU YMEHUI U HABBIKOB
No Conepxanue Komnerenmus | UK
Pemnts cucremy JIMHENHBIX ypaBHEHM MeTo10M Kpamepa:
5x+8y+3z=-18
1. Y OIIK-2 V4
3IX-2y+6z2=7
[Zx +y—-z=-5
Pemuth cucremy nuHeiHbIX ypaBHeHUN MeToa0M Kpamepa
MaTpPUYHBIM METOJIOM:
X—4y—-2z=-7
2. y OINK-2 V4
3X+y+z=5
[3x—5y—62 =-7
Pemuth cuctemy nuHeHBIX ypaBHEHUH MeTo10M ["aycca
(X, +3Xx, —3X, +4x, =9
3. X, + X, =Xz +2X, =5
OIIK-2 V4
| 3%, +2X, = X3 =9
[xl +3X; —5%x, =9
Jlanbl KoopAMHATHI BepmuH mupamuasl A1(0,2,7), Az(4,2,5),
A3(0,7,1), A4 (1,5,0). HatiTu:
1. JInuny pebpa A1Ay;
2. Yron mexay peopamu A1Ar n A1As;
4. 3. YpaBHeHue pebpa A1As, ypaBHEHHE IUNIOCKOCTH A1A2A3 U OIIK-2 V4

yros Mexay pedpom AiAs 1 TIOCKOCThIO A1A2A3;
4. YpaBHEHHE BBICOTHI, OMYIIEHHOM W3 BEpIIMHBI A4 Ha
rpaib A1A2Az;
5. [Mnomanp rpanu AjA2Az 1 00beM MUPAMUIBI;
Croenatp 4epTex.
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5. | Onpenenure, Kak B3aMMHO PAaCIOJI0XKEHBI BE NIPSAMBIE, 3aJJAHHbIC OIIK-2 V4
obmumu ypaBHeHusiMu L1 : {2x—3y—4=0} u L2 : {-4x+6y+6=0}.
CocTaBbTe KAHOHUYECKOE ypaBHEHHE NpAMoi L, mpoxozsieit
6. | uepe3 Touky M U neprneHAuKyIspHON MIOCKOCTH f. OIIK-2 V4
a) M (1,-3;2), B: {2x+5y+3z= 4}
6) M (2;-5;7), B: {3x—7z=5}.
5.3.2.4. Ilepeuyenn Tem pepepaToB, KOHTPOJIBLHBIX, pacueTHO-rpaguyecKux pador
3agaum KOHTPOJIbHON PadoThl
No Conepxanue Komnerenuus NJK
Pemnts cucreMy JIMHEMHBIX ypaBHEHU MeTo10M Kpamepa,
MeTo10M ["aycca, MaTpUYHBIM METOJIOM.
1. 2x+y—-z=1 OIIK-2 V4
3Xx-2y+2z=5
[5x +2y-z=-1
[Ipsmeie 2x +y =0 u 4x - y - 11=0 saBnsAoTCs CTOpOHAMHU
2. | TpeyroapHHKa, a Touka P (1;2) — Toukoil nepeceueHus TpeTbe OIIK-2 V4
CTOPOHBI C BBICOTOM, oOmymeHHOM Ha Hee. CoCTaBUTh
ypaBHEHHUE TpeTbel cTOpoHbl. CrenaTh YepTex.
9
JIunna 3amaHa ypaBHeHMEM [ = ——————B TOJIIPHOU
5+4cos ¢
CUCTEME KOOPJIMHAT.
Tpebyercs:
1) mMOCTPOUTH JIMHUIO TIO TOYKaM, HauuHasi oT ¢ =0 10 ¢ =27
3. | mmpuaaBas ¢ 3HAYCHUS yepe3 MPOMEXKYTOK /8 ; OIIK-2 V4
2) HaWTH ypaBHEHHE JaHHOW JMHUM B  JCKapTOBOM
NPAMOYTOJIbHOM CHUCTEME KOOpAWHAT, y KOTOPOW Havalo
COBIA/IAET C MOJIIOCOM, a MOJIOKUTENbHAS MOJIyoCh abcuuce — ¢
MOJIAPHOM OCBIO;
3) Ha3BaTh JIMHUIO, HAWTH KOOpAWMHATHI (OKYCOB U
skcueHTpucuteT. CaenaTh YepTeK.
Jansr Bektopel 4 (1;2;3), b (-1;3;2), ¢ (7;-3;5),
4. d (6;10;17) B Hekotopom Oasuce. IlokazaTh, YTO BEKTOPHI
ab,¢ o0pa3yroT 0a3uc; HaWTH KOOPIUHATHI BEKTOPa d BoTOM OIIK-2 V4
Oazmuce.
_ 2 - .3 Z+2i
5. | Berauciuts W(z)= z°+(Z-i")z+2)- o OIIK-2 V4
z - 5i
npu z=4-7i.
. 5 i
6. | HaliTu Bce 3HaUeHHS KOPHS. § E X 4\/\/5 +i OIIK-2 V4

5.3.2.5. Bonpochl 1J1si KOHTPOJIBbHOM (Pac4eTHO-rpau4YecKoii) padoThl

«He mpeycMoTpeHs»




5.4. CucremMa OlleHUBAHHUA JOCTHKCHUS KOMITETEHIINIA
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5.4.1. Onenka 10cTHKEHUS] KOMIIETEHIMI B X0/1e IPOMEKYTOYHOM aTTecTaluu

OIIK-2
NHaukaTophl TOCTHXEHUS KOMITETCHITUN HoMena BOIDOCOB 1 3a1at
OIIK-2 pa Botp 8
Kon Conepxanue BOTIPOCHI K 3aUeTy | 3aJadM K 3a4eTy
3Harhb METOJIOJIOTHIO WCTIOJTB30BAHUS
AOTOTHS 3,5, 10-20, 25-31,
33 | MHCTPYMEHTOB JIMHEHHOW anreOphl MpU aHAIU3e 34
SKOHOMUYECKUX MPOIECCOB U MOJIEIICH
YMeeT MpUMeHATh ammapar JMHelHHo# anreOpsr | 1-4, 6-9,13, 15-
V4 | i uccnemoBaHUS DJKOHOMHYECKHX 3ajad | 19,21-24,32- 1-6
pa3pabOTKN HOBBIX METOJIOB UX PEIICHUS 33,35-36
5.4.2. OueHka T0CTHKEHHUsI KOMIIETEHIHIi B X0/1e¢ TEKYIIEro KOHTPOJIA
OIIK-2
WnaukaTopsl goctkenus kommnerenuuun OIMK-2 Homepa BorpocoB u 3aga4
3a/1a4m
BOIIPOCHI JJIsL
Kon Conepxanue BOMPOCHI YCTHOTO | TIPOBEPKH
TECTOB g
ompoca | yMeHWH M
HAaBBIKOB
3HaTh METOOJIOTHIO WCTOJIb30BAHUS 2-9, 15,16,
33 | MHCTPYMEHTOB JIMHEIHON anreOpe! mpy amamuse | 22,23, 27- 1-56
SKOHOMHYECKHX MPOIECCOB M MOJICIICH 51,54-59,65-
68, 73,75.
VMeeT npuMeHSTh anmnapar JTuHelHon anreOpsr | 1,10-14, 17-21,
V4 | mis wccnenoBaHMs SKOHOMHUECKHMX 3aad M 24-26, 49 52 1-6
pa3pabOTKH HOBBIX METOJIOB UX PEIICHUS 52,53,60-
64,69-72,74.
6. YueOHO-MeTOqUYeCcKOe U MH(OPMAIIMOHHOE 00ecTiedeHue TN CIUTINHbI
6.1. Pexomenayemas iureparypa
KoanuecTBo
Tun Ilepeuens U peKBU3UTHI JJUTEPATYPHI (ABTOP, HA3BAHME, IO K3 B
eKOMeHIanuii ¥ MeCTO U3JaHusl )
P Aan o ) OnoduoTEeKe
1 2 3
6.1.1. Yuebnsie |boprakoBckuii A. C. JIuneitnas anreOpa B mpuMepax u 3aaadax -
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Tun
peKoMeHxauui

IlepeyeHb M peKBU3UTHI JIUTEPATYPHI (ABTOP, HA3BaHHE, IO/
U MeCTO U31aHMS)

KoanuecTBo
JK3. B
ouoIHOTEeKEe

1

2

3

U3IaHUs

[anexTpoHHBIN pecypc]: Yuebnoe mocodue / A. C.
Bboprakosckuii, A. B. [lantenees - Mocksa: OOO "HayuHo-
m3aarensekuit nentp MHOPA-M", 2023 - 592 c. [DU] [OBC
3uanuym]| URL:
https://znanium.com/catalog/document?id=432198

Bricmiast MaTeMaTuka B yrpakHEHUX U 3a1a4ax. Y. 1:
[yaeOHOE TocoOue mist By3oB]: B 2 u /1. E. Jlanko [u ap.] - M.:
OHUKC, [2009] - 368 c.

41

Briciiast MmareMatuka B yrnpaXHeHUsIX U 3aaadax. Y. 2:
[yaeOnoe mocobue mist By3oB]: B 2 u /I1. E. Janko [u np.] - M.:
OHUKC, [2009] - 448 c.

43

Bricnrast MaTreMaTuka Juisi 5KOHOMHUCTOB: YICOHUK IS
CTYJCHTOB BY30B, 00yUaIOMINXCS 110 3KOHOMHYECKHM
cnenmansHocTsM / [H. 1. Kpemep [u ap.]; mox pea. H. I11.
Kpemepa - M.: FOnntn, 2010 - 480 c.

146

lNopnau b. A. Jluneiinas anrebpa [ DaeKTpoHHBIN pecypc] /
l'opnau b. A. - Cankr-IlerepOypr: Jlans, 2022 - 480 c. [DU]
[DBC Jlans] URL: https://e.lanbook.com/book/210983

lNopnau b.A. Jluneiinas anrebpa: yaeoHoe mocobue / b.A.
lNopnau - Cankr-IletepOypr: Jlans, 2012 - 476 ¢

30

Hemunosuy b. I1. Kpatkuii kypc BeICIIE MaTEMaTUKHU:
yaeOHoe nmocodue it By3oB / b. I1. Jlemunosuu, B. A.
Kynpssues - M.: Actpens, 2008 - 656 c.

156

OcCHOBBI JIMHEWHOM anTeOphl: yueOHOe mocodue Isl CTYIACHTOB
(akynpTeTa OyXraaTepckoro yuéra u GuHaHCOB, MPOXOIAITUX
moarotoBky o Hampasienuio 080100.62 (38.03.01)
"Oxonomuka" / A. I'. byxoser [u 1p.]; Boponexckuit
rOCyJIapCTBEHHBIN arpapHblil YHUBEPCUTET ; o ped. A. I'.
byxoBna - Boponex: BopoHekckuii rocy1apCTBEHHBIN
arpapssiii yausepcutert, 2015 - 137 c¢. [LIAT 12845] [IIT] URL:
http://catalog.vsau.ru/elib/books/b107264.pdf

33

PxxeBckuii C. B. Broiciiast MatemaTuka [: nuneitnas anre6pa u
aHAJIMTUYECKasi TeOMETPUs [PIEKTPOHHBIN pecypc]: YueOHoe
noco6ue / C. B. Pxxesckuii - Mocksa: OOO "Hayuno-
n3aarensckuil ueHtp MHOPA-M", 2019 - 211 c. [DU] [OBC
3uanuym]| URL:
https://znanium.com/catalog/document?id=350950

Pyneix b. M. JIuneiinas anredpa [aneKTpoHHBIN pecypc]:
VYuebnoe nocobue / b. M. Pynpik - Mocksa: OOO "HayuHo-
m3parensckuil nentp MHOPA-M", 2023 - 318 c. [DU] [OBC
3nannym] URL:
https://znanium.com/catalog/document?id=432196

Hlesnos I'. C. JIuneiinas anreGpa: Teopus U NPUKIAAHbIE
acIIeKThI [NIeKTpOHHBIN pecype]: YueOHoe nmocodue / I'. C.
[eBnoB - Mocksa: U3narensctBo "Maructp", 2023 - 544 c.



https://znanium.com/catalog/document?id=432198
https://e.lanbook.com/book/210983
http://catalog.vsau.ru/elib/books/b107264.pdf
https://znanium.com/catalog/document?id=350950
https://znanium.com/catalog/document?id=432196
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KoimuecTBo
Tun IlepeyeHb U peKBU3UTHI JTUTEPATYPHI (ABTOP, HA3BaHHE, I'0JL K. B
peKoMeHAanui U MeCTO M3JaHUs1) SuBIHOTeKe
1 2 3
[DU] [OBC 3nanuym]| URL:
https://znanium.com/catalog/document?id=432182
Hlepmues B. I'. Jluneitnas anredpa. Yacts [. OcHOBBI
JTMHEHHOU anreOpbl: Y4eOHO-MEeTOJMUECKOe IOCO0He IS
cTyneHToB | kypca [3ekTpoHHbIN pecypc]: YueOHo-
metoamueckas nmureparypa / B. I'. llepiraeB - Mockaa: -
MzparensctBO "Menemxkep", 2007 - 128 c. [DU] [DBC
3uanuym]| URL:
https://znanium.com/catalog/document?id=274321
Jluneiinas anreOpa [D7IEKTPOHHBINA PECYPC|: METOIUYECKIE
yKa3aHus U UHAUBUAYAJIbHBIC 3a/1aHUS MO TUCIUIUINHE
6.1.2. Jluneitnas anre6pa juig HanpasiaeHust 38.03.01 Dxonomuka /
Meroauueckue |BOpPOHEKCKUI TOCYIapCTBEHHBIN arpapHbIil YHUBEPCUTET ; 1
W3/1aHUS [cocT. JI. A. Humxkuna] - Boponex: Boponexckuit
rocynapcTBeHHbIN arpapHblil yausepcuret, 2021 [I[1T] URL:
http://catalog.vsau.ru/elib/metod/m164722.pdf
BectHuk BopoHE)CKOTO rOCy1apCTBEHHOTO arpapHOro
YHUBEPCUTETA: TEOPETUUECKHUI M HAYYHO-TIPAKTUYECKUI 1
6.1.3 xypHais / Boponex. roc. arpap. yH-T - Boponex: B'AY, 1998-
ﬁ e;l)n. oeckie | JKOHOMHKA H MATEMATHUCCKUE METO/IBL: JKypHAN / yapeauTens
W3TAHHs : AKaieMHU4YecKil Hay4HO-U3/1aTeNIbCKHUM, TPOU3BOICTBEHHO-
noJurpadUIecKuii 1 KHUTOPACIIPOCTPAHUTEIBCKUM IICHTP 1
Poccuiickoit akanemun Hayk "M3aatensctBo Hayka " - Mockaa:
Hayxka, 1965-
6.2. Pecypcol cetn UHTEpHET
6.2.1. DjeKTpoHHbIe OUOJIHOTEYHbIE CHCTEMbI
Ne HazBanue Pa3menienune
1. | Jlanb https://e.lanbook.com
2. | ZNANIUM.COM http://znanium.com/
3. | IOPAUT http://www.biblio-online.ru/
4. | E-library https://elibrary.ru/
5. | DnektponHas 6ubnmoreka BI'AY http://library.vsau.ru/
6.2.2. Ilpodeccnonasibubie 0a3bl JAHHBIX U HHPOPMAIIMOHHbIE CHCTEMBI
No Ha3zBanue Pa3zmemenue
1. |CnpaBounas npaBoBas cucreMa ['apanat http://www.consultant.ru/
2. |CnpaBounas npaBoBas cucrema Koncynprant [Inroc | http://ivo.garant.ru
https://Texakcnepr.caift/sistema-
3. |IIpodeccuonanbHble cripaBouHble cucTeMbl «Koeke» kodeks



https://znanium.com/catalog/document?id=432182
https://znanium.com/catalog/document?id=274321
http://catalog.vsau.ru/elib/metod/m164722.pdf
https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
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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6.2.3. CaiiTbl 1 nHGOPMALMOHHBIE TOPTAJIbI

Ne HazBanue Pasmemenue

1. | OOpa3oBarenbHBIC PECYPCHI 0 MATEMATHUKE www.math.ru
HHTepHeT OMOIMOTEKA MONYJIIPHON (DU3UKO- -

2. P . ynapHoit ¢ http://ilib.mccme.ru/
MaTEMaTHYCCKOU JIMTCPATYPhI
CalT 0 pa3zesie BICIICH MaTEMATUKH — JIMHEWMHOMN

3. a3l http://procmem.ru/
anreOpe.

4 «Pe3onbpBeHTa) https://www.resolventa.ru/

" | yaeOHBIC MaTepHAIIBI. index.php/lineinaya-algebra -

7. MaTepHaJIbHO-TEXHHYECKOE M MPOrpaMMHOe odecrneyeHune TUCHUIIINHBI

7.1. Ilomenienust ajis1 BeAeHUs 06pa3OBaTean0r0 nmpouecca u 060py}10BaHI/Ie

HanmeHoBaHue NOMEIICHUH T TPOBEACHUS BCEX BUIOB
y4eOHOU 1eATeNbHOCTH, IPELYCMOTPEHHON Y4E€OHBIM IJIAHOM,
B TOM YHCJI€ TIOMEIICHHUS ISl CAMOCTOSITETILHOM paboThI, ¢
yKa3aHUEM TepeYHs] OCHOBHOTO 000pyI0BaHMS, YIeOHO-
HaTJISTHBIX TIOCOOMH 1 MCTIOJIB3YeMOTO TIPOTPaMMHOTO
obecrieyeHus

AJlpec mOMEIeHn [Tt
MIPOBEJICHUS BCEX BUJIOB
y4eOHOM JIeATEeTLHOCTH,
MPEAYCMOTPEHHON YyaeOHBIM
TJTAHOM

VYueOHast  ayauTopusl JUIsl TMPOBENEHUS Y4YeOHBIX 3aHATUM:
KOMIUIEKT y4eOHOM Me0Oeu, JeMOHCTPAIlMOHHOE 000y I0BaHUE
1 y4eOHO-HarsAHbIe OCcoOus .

YueOHast  ayauTopus Ul TMPOBENEHUs Y4YeOHBIX 3aHATHUM:
KOMIUIEKT y4eOHOM MeOeu, JeMOHCTPAIIMOHHOE 000y I0BaHUE
U y4eOHO-HArJsiHBIE TOCOOHWS, KOMIIBIOTEpHAs TEXHHUKA C
BO3MOYXHOCTBIO ITOAKJIIOYEHUSI K CETH "Untepuer" wu
ofOecrieueHHeM JOCTyla B JIIEKTPOHHYIO HH(GOPMAIMOHHO-
o0Opa3oBaTelbHYI0  Ccpeny, UCIIOJIb3yeMO€  MPOrpaMMHOE
obecrieuenne MS Windows / Linux (ALT Linux)/ Pex OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, Snnekc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, elLearning
server , AST Test, [laker crarucTrdeckoil 0OpabOTKH JaHHBIX
Statistica, cucrema KomnbroTepHO# anredpsr Mathcad, Maxima.

Poccuiickas @enepanus,
Boponexckas 06macts,
TOPOJACKOM OKPYT TOPOJ
Boponex, ropon Boponex,
ynua Muaypuna, qom 1

Poccuiickas @enepanusi,
Boponexckas 061acts,
TOPOJICKOM OKPYT TOpo/I
Boponex, ropon Boponex,
ynunia Muuypuna, 1om 1

[Tomemenne mIs CaMOCTOATENBHOUW PabOTHI: KOMILJIEKT
yueOHOM Mebenu, JIeMOHCTPAllMOHHOE OOOpYyJOBaHHE U
yuyeOHO-HarJIAIHble TMOCOOMS, KOMIbIOTEpHAss TEXHUKAa C
BO3MOXHOCTBHIO ITOAKJIIOUYEHUSI K CETU "Untepuer" u
obecrieyeHUEeM JOCTyla B DIEKTPOHHYIO HH(GOPMAIMOHHO-
o0pa3oBaTeNbHYIO  Cpelly, HCHOIb3yeMOe  MpOrpaMMHOE
obecneuenne MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe Reader
/ DjVu Reader, Snnexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, elLearning
server , AST Test, [Taker craTucTrueckoit oOpabOTKH JaHHBIX
Statistica, cucrema komnproTepHO anredpsl Mathcad, Maxima.

Poccuiickas ®@enepanusi,
Boponexckas o01acTsb,
TOpPOJCKOM OKPYT TOPOJ
Boponex, ropoa Boponex,
yinuna Muuypuna, 1om 1
(aym. 113, 115, 116, 119 120,
122, 123a, 126, 219, 220, 224,
241, 273 - ¢ 16.00 mo 20.00),
232a



https://www.resolventa.ru/

7.2. llporpaMMHoe obecnieuyeHue
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7.2.1. IllporpaMmMHoe o0ecriedeHne 001Iero Ha3HAYEHUS

No Ha3zBanue Pa3zmemienue
1 | Onepammonnsie cuctembl MS Windows /Linux /Peg OC | TIK B nokansnoii cetn BTAY
[Makersr opucHbIx npuitoxkenuin MS Office / .
2 OpenOffice/L ibreOffice [IK B noxanbHOM cetu BI'AY
3 HporpaMMm s mpocMotpa ¢aitioB Adobe Reader / K B toxatbHoi cetn BTAY
DjVu Reader
4 ]é}éz}égepm SAnnexc bpayzep / Mozilla Firefox / Microsoft ITK & nokansioil cetn BLAY
5 | AutuBupycHas nporpamma DrWeb ES IIK B nokansHOM cetn BI'AY
6 | [Iporpamma-apxusarop 7-Zip I1IK B nokansHOM cetu BI'AY
7 | Mynerumenua npourpsiBarenb MediaPlayer Classic IIK B nokansHOM cetn BI'AY
8 | Ilmardopma onnaitH-o0y4enus elearning server ITK B noxanwHOM cetu BI'AY
9 | Cucrema kommbproTepHoro tectupoBanus AST Test I1K B nokansHOM cetu BI'AY
7.2.2. Cnenuaju3upoBaHHOe POrpaMMHoOe obecriedeHne
Ne HazBanune Pa3smemnienne
1 | Cucrema kommbroTepHO#H anreopsr Mathcad 1K B nokanpHOM cetn BTAY
2 | CucteMa KOMITBIOTEPHOH anreOpsl Maxima IMK ayn. 116, 120 (K1)

8. MexaucuuiinHapHble CBSI3H

JucruruiiHa, ¢ KOTopon Kadenpa, Ha koTopoit [Toanuck 3aBemyroniero
HEOOXOIUMO COTJIACOBAHME MIPETIOIACTCS UCITUTUIAHA kadeapoit
b1.0.15 Marematuueckuii | DKOHOMHUYECKOTO aHaJn3a, JLA. 3anoposxieBa
aHam3 CTaTUCTHUKH W  TPUKJIAJIHOMN ~
MAaTeMaTHKU "‘7%
b1.0.17 Teopust | DKOHOMUYECKOTO aHaJn3a, JLA. 3anopoxiieBa
BEpPOSATHOCTEH U | CTATUCTUKH W TIPHUKJIAJHON ~
MaTeMaTHYeCKas MaTeMaTHKU “7%
CTaTHCTHKA
b1.0.21 DxoHnomeTrpuka DKOHOMHYECKOTO aHaJn3a, JLA. 3anoposxiieBa
CTaTUCTHMKK ¥  TPUKIAJIHOMN ~
MaTeMaTUKH "‘7%
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JIncr nepnoanveckux npoBepok padoyeii NporpaMmsbl

Hu I/IH(l)OpMaIIHH 0 BHCCCHHBIX UBMCHCHUSAX

JlOJKHOCTHOE JUIIO,

[ToTpebHOCTH

HNudopmanus o

Hpggg;}?f[g:ﬁéo. Jlata EOIE)OTF;F;?:‘,?;IPOBKG yKa3aHHCM BHECEHHBIX
’ YIOIIMX pa3/IciioB M3MEHEHHSX
AOJGKHOCTD paboueii mporpaMmbl
W.o. 3aBegyromero [IpoTokon Nmeercs n1.6.1, m.7.1 CxoppekTupoBaHa
kadenpoii [Tanuna E.B. Nel2 ot peKoMeHayeMast
26.05.2025 Pabouas nporpamma JUTEpaTypa, yTOYHEHBI
- akTyanu3upoBana Ha 2025-2026 anpeca
y4eOmblii rox (MecTOmoNMOXKEeHHE)
MMOMENIeHNH 11
NPOBE/ICHHS BCEX BUIOB
y4eOHO! JeATeNbHOCTH,
IPENyCMOTPEHHOU
Y4EOHBIM TIIAHOM
3aBeayrommun ITporokon Pabouast mporpamma HET
xadenpoii [Tannna E.B. Nel3 or akTyanu3upoBaHa Ha 2026-2027
16.05.2026 y4eOHBIH TOJT

TI.
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