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Pabouas mporpamma paszpaboTana B cooTBeTcTBUH ¢ DenepanbHbIM TOCYIapPCTBEHHBIM
00pa3oBaTeNIbHBIM CTAaHAAPTOM BEICIIETO 00Opa3oBaHMs M0 HanpariceHuto moarotoBku 38.03.01.
DKOHOMHUKA, YTBEP)KICHHbIM IIpMKa3oM MHUHHCTEpCTBA HAyKHM W BBICHIETO OOpa3oBaHUA
Poccuiickoit ®eneparuu Ne 954 ot 12.08.2020 r.

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

3aBenyrommii kadgeapoi ‘7% JI.A. 3anopo:kueBa

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

IIpeacenaresb MeTOAUYECKOH KOMHCCHH JI.B. bpsinuesa

Peuenzent padoueit mporpammbi: HadantbHUK MUOHC Poccum Nel7 mo Boponexckoit
00J1aCTH, COBETHUK TOCYIapCTBEHHOM rpaXkIaHCKOM cimyxk0bl Poccuiickoit deneparuu 1 kimacca
Boponosa Onbra BauecinaBoBHa.
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1. O0mas XxapakTepuCTHKA M CUMILTHHbBI

1.1. Heab aucuMnInHbI

Henbro wn3ydyeHus IUCUMIUIMHBL SIBJISETCS IOCIEN0BATENbHOE H3JI0KEHHE OCHOBHBIX
METOJIOB U PEe3yJAbTaTOB JIMHEHHOHN anreOpbl, KOTOpbIe OyAyT HEOOXOIUMBI B JaTbHEHIIEM IS
OCBOEHHUSI MAaTeMAaTUYECKUX M CTATUCTUYECKHMX METOJOB B YIPABICHUHM U SKOHOMMKE;
BOCIIUTaHHE y 00Yy4aroIMUXCsl HABBIKOB JIOTHYECKOTO MBIILIEHUS U (OPMAIBHOTO 00OCHOBaHUS
pelIeHUs TOCTABJICHHBIX 3ajay.

1.2. 3agaum A CUMIIMHBI

3agayaMu AUCHMILVIMHBI ABJISIIOTCS .

— chopmMHupoBaTh YMEHHE U HABBIKU pabOTHl C MAaTEMATUYECKUM allapaToM pa3JieloB
JUHEIHON anreOpsl JUIsl pelieHns MPUKIAIHBIX 337a4 B SKOHOMUYECKOU e TENbHOCTH;

— OIIpeJIeJIeHHE U YIOPsI0YeHne Heo0X0MMOro oobeMa HHGOpMaIMU Y MOCTAHOBKE,
peaninzanuu U 0OpabOTKE HMTOTOBBIX PE3YyIbTATOB MAaTEMaTHUYECKON MOJENHU SKOHOMHUYECKOM
3a/1auu;

— (opmupoBaHHE TNPAKTUYECKUX HABBIKOB, KOTOpbIE TMO3BOJSAT B JajbHeHmeM
npuHUMaTh 3((HEKTUBHbBIE PELIEHHS B TPOPECCUOHAIIBHOMN AeATEIbHOCTH.

1.3. IIpeameT AUCHMIIIMHBI
IIpenmeTroM wu3yueHus SBISIOTCS MaTeMaTH4YecKHue OOBEKThl JIMHEWHOM MPUPOJIBI:
CUCTeMbl JIMHEHHBIX ypaBHEHHWH, JMHEWHbIE MHOrooOpa3usi, BEKTOPHBIE IPOCTPAHCTBA,
JUHEITHbIe 0TOOpaKeHUS U T.JI.

1.4. MecTo tMCUMIJIMHBI B 00pa30BaTe/IbHOI MporpamMMme
JlaHHas MUCHIMIUIMHA OTHOCHUTCS K oOs3aTenbHbIM nuctumuinaaMm OIl. Ona m3ydaercs B
MIEPBOM CEMECTpE.
1.5. B3aumMoCBA3b C APYrUMH JUCHHILINHAMU
Jucrunmuaa b1.0.13 Jlunelinas anreOpa cBs3aHa CO CIEIYIONIUMHU AUCITUTUTMHAME
y4eOHOTO TIJIaHa:

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

2. [lnanupyemble pe3ybTaThbl 00y4eHHs M0 TUCHHUILINHE

KoMmnerennus NuHaukaTop 10CTHKEHUS] KOMIIEeTeHINH
Kox Conep:xanue Kon Conep:xanue
OIIK-2 |Crmocoben ocymecTBiATh| 33 |3HaTh METO0JIOTHUIO HUCIOJIB30BaHUA
coop, 00paboTKy u WHCTPYMEHTOB JIMHEHHOUN anreOphl MpU aHalM3e
CTaTUCTHYECKUI aHaJIu3 SKOHOMHMYECKHUX MPOIECCOB U MOJICTICH
JAHHBIX, HEOOXOMUMBIX JUIl| Y4 |YMeTh OpUMEHSTH ammnapaT JHHEHHOM anreOopsl
perieHus IMOCTABJIEHHBIX 11 HCCIENOBAaHUA OJKOHOMUYECKHX 3a7ad H
SKOHOMHYECKHUX 3a7a4 pa3pabOTKH HOBBIX METOJIOB UX PEIICHUS
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3. O0béM IMCUUIIMHBI M BUBI Y4eOHOI padoThI

3.1. Ounas popma o0yueHus

C
Tloka3zaTenu er ‘1P Bcero
Oo0r1ast TpyI0EMKOCTb, 3.¢./4 3/108 3/108
OOmas KoHTaKTHas paboTa, u 56,15 56,15
OO6mas camocTosiTeNbHas padoTa, 4 51,85 51,85
KourakrHas pa600Ta IIPH MPOBEIICHUU 56,00 56
y9eOHBIX 3aHATUH, B T.4. (9)
JICKIINU 14 14
MIPaKTUYECKHUE-BCETO 42 42
CaMocTrosTenpHast pabota npu 43 43
MIPOBEJICHUU YI€OHBIX 3aHATUHU, T
KoHnraktHas paboTa Nmpu NpPOBEICHUU
MIPOMEKYTOYHOH aTTecTaliu 0,15 0,15
oOyuaronuxcs, B T.4. (1)
3a4er 0,15 0,15
CaMOCTOﬂTenLHvasI pabora npu 8,85 8,85
MIPOMEXYTOYHOM aTTecTanuy, B T.4. (1)
MOATOTOBKA K 3a4eTy 8,85 8,85
dopma MPOMEKYTOUHOU aTTECTALUN 3a4eT 3a4eT
3.2. O4Ho-3a04Hast popMa 00yYeHUs
Cemec
IToxa3zaTenu Ml P Bcero
Oo6riast TpyI0EMKOCTb, 3.€./4 3/108 3/108
OO6murast KoHTaKTHas padoTa, 4 18,15 18,15
O6mrast camocTosTeNnbHas padoTa, 4 89,85 89,85
KoHnTtakTHas paGoTa INpH MPOBEIACHUU
. 18 18
Y4eOHBIX 3aHSATHMH, B T.4. (4)
JIEKLIUA 10 10
MPaKTHUYECKHUE-BCETO 8 8
CamocrosiTenbHas paboTa npu 81 81
MIPOBE/ICHUY YUCOHBIX 3aHSATHIA, U
KoHnrtakTHas paGoTa NpH MPOBEACHUU
MIPOMEKYTOUHOMN arTecTalun 0,15 0,15
oOyuaronuxcs, B T.4. (1)
3a4eT 0,15 0,15
CaMOCTo;ITeJILHVa;I pabota npu 8.85 8.85
MIPOMEXYTOYHOM aTTecTaluy, B T.4. (1)
MOJTrOTOBKA K 3a4ETy 8,85 8,85
dopma IpPOMEKYTOYHON aTTECTAUU 3a4er 3a4er
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4. Conep:kanue JUCUUIINHbBI
4.1. Conep:kanue TUCIMIIMHBI B pa3pe3e pa3aejioB 1 MOApPa3iesioB

Pa3nes 1. Marpuunas aaredpa

[Mongpazgen 1.1. Marpuubl. Onepanuu Hag matputiamu. OCHOBHBIE CBOMCTBA OIEpandid HaJl
Marpunamu. Onpenenurens. Beruncinenue oOparHoit marpuilsl. CBoiicTBa 0OpaTHOM MaTpPUIIBI.
[onpasnmen 1.2. Panr matpuiiel. Berancinenne panra MaTpuIbl.

Paznen 2. Pemienne cucteM JUHEHHBIX ajredpanyecKux ypaBHeHU

[Monpasnmen 2.1. Pemenune cucreM ypaBHEHHI MaTPUYHBIM METOJIOM.

Pemrenne cucrem ypasnenuit meronoM Kpamepa. Pemienue cucrem ypaBHeHuit meronoM ["aycca.
[Moppaznen 2.2. CTpyKTypa MHOKECTBA PEIICHUI CHUCTEMBI IMHCHHBIX YPaBHECHUH.

Teopema Kponekepa-Kanemnn.

Pa3nes 3. OcHOBBI BeKTOPHOI aJredpbl

[Moxpaznen 3.1. [Nonsitue Bekropa. JIMHEHBIE ONlepallny HaJl BEKTOpaMH, X CBOMCcTBa. Teopema
0 KOJUIMHEapHbIX BekTopax. [leficTBUS Haj BEKTOpamH, 3aJaHHBIMM CBOMMM KOOpJMHATAMHU.
Monyne BexkTopa. Hanpasmstoniye kocuHychl BekTopa. KoopanHaThl MpOM3BOIBLHOIO BEKTOPA B
JIeKapTOBOH cucteMe koopauHat. CkalispHOE IPOU3BEIEHUE BEKTOPOB.

[Monmpazmen 3.2. TloHsATHE IMHEWHOTO MPOCTpaHCTBA. I[IpUMepHl JMHEHHBIX MPOCTPAHCTB.
JIuHeiiHas 3aBHCHUMOCTh M HE3aBUCUMOCTh BEKTOpPOB. PaHr cucrembl BeKTOpoB. baszuc u
pa3MepHOCTh BEKTOPHOTO IpocTpaHcTBa. KoopanHaTel BekTopa B Oazuce.

Paspnen 4. JIuHeiiHble MHOT000pa3us B €eBKJINAOBBIX IPOCTPAHCTBAX

[Tonpaznen 4.1. YpaBHeHHE TPsIMON Ha TUIOCKOCTH. YpaBHEHHE MPSMOMU, MPOXOIAIICH depes
3aJJaHHYI0 TOYKY MNEPIEeHIUKYISIPHO 3aJaHHOMY BekTopy. MccrnemoBanue oOmiero ypaBHEHHS
NpSAMOM. YTOJ MEXIY NPAMBIMH. Y CJIOBUS NAPAIIEIBHOCTH U NMEPIIEHIUKYIISIPHOCTHU NP SIMBIX.
[Tonpaznen 4.2. YpaBHEHHE TUIOCKOCTH, MTPOXOISIICH Yepe3 3aJaHHYI0 TOUKY NMEePIEHANKYIISIPHO
3aaHHOMY BekTopy. MccnenoBanue obuiero ypaBHeHus miockoctd. KaHoHnueckoe ypaBHEeHUE
NpSAMOMl B MPOCTPAHCTBE. YPABHEHHE NPSAMOM, MPOXOJSIIEH dYepe3 JBE pa3jIuyHbIe TOUKH
MPOCTPAHCTBA. YTOJ MEXIY IUIOCKOCTSMH. YTOJN MEXIy NPSAMBIMH B MPOCTPAHCTBE. YTOJ
MEXKy MPSMOU U IIJIOCKOCTBIO.

[Tonpaznen 4.3. KpuBbie BToporo mopsijika: 3JuIirc, runepooa, mapadoa.

Pa3nesn 5. MHoro4jeHsl 1 KOMILIEKCHBIE YHCJIA

[Mogpaznen 5.1. Muorounensl. KoMmriekcHple yucina W JOEeWCTBUS Haa HUMH. MoOIyiab
apryMeHT KOMILIEKCHOTO YHCJIa.

[Moapaznen 5.2. @opmbl 3anKcu KOMIIEKCHBIX Yncen. J{efcTBUS HaJl KOMIJIEKCHBIMH YUCIIaMU B
TpuroHoMmerpudeckoir gopme. dopmyna MyaBpa. KopeHb N-oil cTeneHW U3 KOMIUIEKCHOTO
yucna. [lokazarensHas popma komIiekcHoro uucia. @opmyna Ditnepa.

Pa3znea 6. J/Iuneiinble onepaTopbl

[Tonpaznen 6.1. ITorsTue nuHelHOTO omeparopa. IIpuMepsl TUHEHHBIX ornepaTopoB. JleicTBUS
HaJ JHUHEWHBIMH ornepatopamu. OOUMI BUJI JUHEHHOTO olmepaTopa, MaTpula JIUHEWHOTO
omeparopa.

[Toapaznen 6.2. CoGCTBEHHBIE YMCIA U COOCTBEHHBIE BEKTOPBI MATPHUIIbl. XapaKTePUCTUUECKUIN
MHOT'OYJIEH MaTpPHUIIBI.

Pa3zpen 7. JInHeliHbie MoJe I B DJKOHOMHYECKHX 3a/1a9aX

ITonpasnen 7.1. Moiens MeXIyHapOAHOM TOPTOBIIH.

[Mogpaznen 7.2. CtaTudeckas MOAENb THHEHHON MHOTOOTpACIeBON IKOHOMUKH JIeOHThEBA.
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4.2. Pacnpeueﬂeﬂne KOHTAKTHOI M CAMOCTOSATEILHOM paGOTbI NP MOAT0OTOBKE K

3aHATUAM 110 IToJApa3aejiam

4.2.1. Ounas ¢opma o0y4eHus

Pa3znensl, nompasaessl TMCUUILUTMHB

KonTakTHas
paborta

J I13

CP

Pasznen 1. MarpuuHnas anareopa

2 4

[Mogpaznen 1.1. Marpunpsl. Onepauuu HaJg MaTpULIAMU.
OcHOBHBIE CBOMCTBA onepauuii HaJ Marpuuamu. OnpenenurTens.
Brruncnenue o6parnoit Matpuiisl. CBoiicTBa 00paTHOM MaTpHIIbL.

[Monpasmen 1.2. Panr matpuiiel. Berancnenue panra MaTpuUIbL.

Paznen 2. Pemenme cucreM JIMHEHHBIX aJire0panvecKux
YPaBHeHUil

[Mompazmen 2.1. Pemienme cucreM ypaBHEHHH MaTpUYHBIM
MetoaoM. Pemenue cucrem ypaBHeHuil wmetoaom Kpamepa.
Pemenue cucteM ypaBHeHuil metogom ['aycca.

[Moppazmen 2.2. CrTpykTypa MHOXECTBA PEIICHUH CUCTEMBI
nuHEWHbIX ypaBHeHu. Teopema Kponekepa-Kanemnn.

Paspnen 3. OCHOBBI BEKTOPHO a1redpbl

IMoppaznen 3.1. Tlonatue Bektopa. JIMHelHbIE omepamuy HaJ
BEKTOpaMH, UX CBOMCTBA. TeopemMa O KOJUIMHEAPHBIX BEKTOPAax.
JleiicTBUsT HaJ BEKTOpaMH, 33JaHHBIMU CBOMMHU KOOPAMHATaAMHU.
Monayne  Bektopa. Hampapnstonime  KOCHHYChI — BEKTOpa.
KoopauHatel mpoOW3BOJIBHOTO BEKTOpa B JEKAPTOBOM CHUCTEME
koopauHaT. CKalsipHOE MPOU3BEACHUE BEKTOPOB.

[Monpaznen 3.2. [lonaTtne NTUHEHHOTO TpOCTpaHCTBA. [IpuMepbl
JIMHEHHBIX  TpocTpaHCTB. JluHeiHas  3aBUCUMOCTH u
HE3aBUCHUMOCTb BEKTOpOB. PaHr cucrtembl BeKTOpoB. basuc u
Pa3MEpHOCTh BEKTOPHOTO MpocTpaHcTBa. KoopauHaTel BEKTOpa B
basuce.

Pa3nen 4. JIuneiliHble MHOT000Pa3usl B eBKJIHJAOBbIX
NMPOCTPAHCTBAX

[Tonpazaen 4.1. YpaBHeHHE NMpsSMON Ha IUIOCKOCTH. YpaBHECHHE
MPSIMOM, MPOXOAALICH Yepe3 3aJaHHYI0 TOUKY MEePIEHAUKYISPHO
3aaHHOMY BekTopy. MccnenoBanue o0miero ypaBHeHHs IPSIMOH.
Yron wMexay nOpsAMbIMH. YCIOBUS — NAapajuIEIbHOCTH U
MIEPIEeHIUKYIIPHOCTH MPSMBIX.

Ilonpaznen 4.2. VYpaBHEHHE IUIOCKOCTH, MPOXOJIIEH uepes
3aJaHHYI0 TOYKY NEpPHECHAMKYISIPHO 3aJaHHOMY BEKTODY.
HccnenoBanue obmiero ypaBHeHus IulockocTu. KaHoHMueckoe
ypaBHEHHE TPSIMOM B NPOCTpaHCTBE. YpaBHEHUE IPSMOH,
pOXoAsIIeil yepe3 JIBe pa3iIMyHble TOUKU MPOCTPAHCTBA. YTOJ
MEXJly IUIOCKOCTAMHU. YTOJ MEXAy MPSIMBIMH B IPOCTPAHCTBE.
VYron Mexay npsMoi M mIockocThio. KpuBble BToporo nopsijaka:
3JUIMIIC, TUNIEpOOoJIa, mapaboa.

Pa3znen 5. MHOro4jieHbl ¥ KOMILIEKCHBIEC YHCJIA

[Moapaznen 5.1. Muorounensl. KomruiekcHbIe yncia U TEHCTBUS
HaJl HUMH.
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Pa3nes 6. JIuneiinble onepaTopsbl

8

[onpazmen 6.1. Tlomstue nuueitHoro omeparopa. Ilpumepsr
JIMHEMHBIX  ONEPATOPOB. HeictBus  Hajg  JMHEWHBIMU
omeparopamu. OOMmMIl BHI JIMHEHHOTO oOmepaTopa, MaTpuIa
JIMHEMHOTO oIepaTopa.

[Monpaznmen 6.2. CoOcTBeHHBIE YHCIa M COOCTBEHHBIE BEKTOPHI
MaTpulbl. XapaKTEPUCTUYECKUI MHOTOWIEH MATPULIBI.

Paznen 7. JInHeHbIEe MOAeJIH B DKOHOMUYECKHX 3aa4aX

[Tonpazgen 7.1. Mozaenb MEXTyHapOAHOM TOPTOBJIH.

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

NI
w |wlo| N

w wWwol &

Bcero

14 42

4.2.2. Ouno-3a04yHas ¢popma o0y4yeHust

Paznensl, monpasaessl TMCIUIUTMHB

KonTakTHas
paborta

J I13

CP

Paznea 1. Marpuunas aaredopa

1 1

10

[Mogpaznen 1.1. Marpunpsl. Onepauud HaJa MaTpULIAMU.
OCHOBHBIE CBOMCTBA omnepalui Haj Martpurnamu. OnpenennTens.
Brruncnenue o6patHoit Matpuiibl. CBoiicTBa 00paTHOM MaTPHIIbL.

[Monpazaen 1.2. Panr matpuitel. BerauciaeHue panra MaTpHILbL.

Pasnen 2. PemeHue cucreM JIMHEHHBIX ajredOpamvecKux
YPaBHeHUil

12

IMogpaznen 2.1. Pemenwe cucrem ypaBHEHHUW MaTPUYHBIM
MeTtogoM. Pemenue cucrem ypaBHeHuid wmetonoMm Kpamepa.
Pemenue cucteM ypaBHeHuil metogom ['aycca.

[Mogpaznen 2.2. CrpykTypa MHOXECTBAa PEIICHUH CHUCTEMBI
JMHEeHbIX ypaBHeHu. Teopema Kponekepa-Kanemm.

Pa3znes 3. OCHOBBI BEKTOPHOM ajiredpbl

12

[Monpazaen 3.1. Ilonsarue Bekropa. JIMHEiHBIC Omepanuyd Han
BEKTOPAMH, WX CBOMCTBA. TeopemMa O KOJUIMHEAPHBIX BEKTOPAX.
JleficTBUsI HaJl BEKTOpAaMHM, 3aJIaHHBIMA CBOMMH KOODPJIWHATAMH.
Mopayns  BekTopa. Hampapmsironue  KOCHHYCHI — BEKTOpa.
KoopauHatel MpOW3BOJBHOTO BEKTOpa B JCKAPTOBOM CHCTEME
KoopauHat. CKaJISIpHOE MPOU3BEICHUE BEKTOPOB.

[Monpazaen 3.2. [loHATHe JMHEHHOTO TpocTpaHCTBA. [IpuMepbl
JUHEWHBIX  HOpocTpaHCTB. JIuHeliHas  3aBUCHMOCTH u
HE3aBUCHUMOCTb BEKTOpOB. PaHr cucrtemsl BeKTOpoB. baszuc u
pPa3MEepHOCTh BEKTOPHOIO NpocTpaHcTBa. KoopauHatel BeKTopa B
6azuce.

Pa3nen 4. Jluneiinbie MHOT000pa3usl B eBKJINJI0BbBIX
NPOCTPAHCTBAX

12

IMonpasznen 4.1. YpaBHeHHe NMpsIMON Ha MJIOCKOCTU. YpaBHEHHE
MIPSAIMOM, MPOXOAIIECH Yepe3 3alaHHYI0 TOUKY IEPIIEHIUKYIISPHO
3aJJaHHOMY BeKTopy. MccnenoBanue o0Iero ypaBHeHus mpsiMoii.
Yron Mexay NOpAMbIMA.  YCIOBHUS — NAPALUIEIBHOCTH U
NEPIEHIUKYIISIPHOCTHU NPSMBIX.
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[Monpaznen 4.2. VYpaBHEHHE IUIOCKOCTH, IPOXOJIIEH uepes
3aIaHHYI0 TOYKY TMEpPHEHIUKYISIPHO 3aJlaHHOMY  BEKTOpY.
UccnenoBanue oOmiero ypaBHeHUs IJIOCKocTH. KaHoHMYeckoe
YpaBHEHHE IMPSAMOM B IPOCTPAHCTBE. YPABHEHHUE IIPSIMOM, 1 i 6
MPOXOJAIIEH uepe3 JBE pa3IMuHbIe TOYKU MPOCTPAHCTBA. YTOJ
MEXy TUIOCKOCTAMH. YTOJI MEXKIY MPSIMBIMH B MPOCTPAHCTBE.
Yron Mexay npsaMoON U IJIOCKOCThIO. KpHuBbIie BTOPOro mopsjka:
ayuuric, runepbora, mapadoa.
Paszjnen 5. MHorouieHnl 1 KOMIJIEKCHBIE YHCJIA 1 - 7
[Monpazgen 5.1. Muorounensl. KoMmIiekcHbIE YuCIa U IEHCTBUS 1 i 7
HaJ HUMH.
Pazjen 6. Jluneiinble onepaTopsbl 1 1 12
[Monpazmen 6.1. Tlomstne nmHeitHOTO oOmepaTopa. I[Ipumepsr
JIMHEMHBIX  OMNEPaTOpPOB. HevictBuss ~ Hajg  JMHEUHBIMU 1 i 6
onepatopamu. OOwMI BUA JUMHEHHOrO omepaTopa, MaTpula
JINHEMHOTO oIepaTopa.
[Monpaspen 6.2. CoOcTBEeHHBIE YMCIa U COOCTBEHHBIE BEKTODPBI| 1 6
MaTpHIlbl. XapaKTEPUCTHUECKUIT MHOTOWICH MATPHUIIHI.
Pa3nen 7. JluHeiiHble Mo/1e/IM B IKOHOMHYECKHUX 3a/1a4ax 2 2 16
[Togpaznen 7.1. Monenb MexayHapOAHON TOPTOBJIH. 1 1 8
[Tonpaznen 7.2. Cratnyeckas MOJIETb JINHEHOMN 1 1 8
MHOT'OOTPAcCJIeBOM SKOHOMHUKH JI€OHThEBA.
Bcero 10 8 81
4.3. IlepeyeHb TeM M y4eOHO-METOANYECKOr0 o0ecnevYeHus: AJs CaMOCTOATEIbLHOM
padoThI 00yYaArOIMXCH
O0béM, u
No Tema camoCTOSITENTEHOM bopma
Y4eOHO-MeTOIMUECKOE 00ECIIEUEeHNE 00yJeHUS
/T paboThl
O4YHas | OYHO-
320YH.
Moapa3nen 1.1. Matpunpl. Onepanud Haax mMarpuuamMu. OCHOBHbIE 2 6
cBoiicTBa omepamuii Haa marpunamu. Omnpenenurenb. BopruuciieHue
oOpaTHoii MmaTpuubl. CBoiicTBa 00paTHOW MATPHUILbI.
1. | Obmas dhopmyna st | Pxxesckuii C. B. Bricmias 2 6
BBIYKCIICHUS OIpeaeuTenel, | MateMaruka l: nuHeliHas anreOpa u
TeopeMma Jlammaca. aHAJIUTUYECKas: TeoOMeTpus: yueOHOe
nocoobue / C.B. PxeBckmit. —
Mocksa: UH®PA-M, 2019. — 211
c. - Tekct: snekrponubiii. - URL:
http://znanium.com/catalog/product/1
065260
Bricmras MaTeMaTHhKa TUIS
9KOHOMMCTOB: Y4EOHHK TUIs
CTYIEHTOB BY30B, OOYYaOLIUXCS TIO
SKOHOMHYECKUM CHEeIHATbHOCTAM /
[H. 1. Kpemep [u np.]; mox pen. H.
. Kpemepa - M.: IOnurn, 2010 -
480 c.
IHoppasnen 1.2. Panr wmarpunbl. basucHblii MHMHOP MaTpHubI. 2 4
Bolunciaenne panra MaTpuibl.
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2. | ba3ucHBI MHHOP MaTPHIIBI Pxesckuii C. B. Bricias 2 4
MatemaTuka l: nuHelHas anreOpa u
aHaJTUTHYEeCKast TeOMETpHs : yueOHOe
nocobue / C.B. PxeBckuil. —
Mocksa: UH®PA-M, 2019. — 211
c. - Tekct: snexrponHsiif. - URL:
http://znanium.com/catalog/product/1

065260
Bricmas MaTeMaThuKa TS
SKOHOMHUCTOB: YUeOHHK JUTSt

CTY/ICHTOB BY30B, OOYYalOUIMXCS IO
3KOHOMHWYECKUM CIICIHUAJIBHOCTAM /
[H. 1. Kpemep [u np.]; mox pen. H.
. Kpemepa - M.: Onurtu, 2010 -
480 c.

Ioapasnen 2.1. Pemienne cucreM ypaBHeHHH MATPUYHBIM METOI0OM. 3 6
Pemienue cucrem ypaBHeHuit MeroaoM Kpamepa. Pemenue cucrem
ypaBHeHuii merogoMm I'aycca.

3. | Pemenne cucrem ypaBHenuii | PxxeBckmii C. B. Bricmias 3 6
Meroqom JKopaana-I'aycca. MaremaTuka l: nuneiiHas anreOpa u
aAHAJTMTHYECKAsi TEOMETPHS | yIeOHOe
nocobue / C.B. PxeBckuit. —
Mocksa: UH®PA-M, 2019. — 211
c. - Tekct: snextponnsif. - URL:
http://znanium.com/catalog/product/1

065260
Beiciias MaTeMaTHKa Ui
9KOHOMHCTOB: y4eOHUK Juis

CTYIEHTOB BY30B, OOy4YarolIUXCs MO
SKOHOMHYECKUM CHEeUHATbHOCTAM /
[H. L. 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. [Ilantenee - MockBa: OOO

"HayuHo-u31aTenbckuit LEHTP
HNH®DPA-M", 2022 - 592 c. [DU]
[OBC 3HaHUYM | URL:

https://znanium.com/catalog/docume
nt?id=400396

Hoapa3nea 2.2. CTpyKTypa MHOKeCTBA PeLICHUH CHCTEMbI JHMHEHHBIX 2 6

ypaBHeHnuii. Teopema Kponekepa-Kanemnn.

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

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

CTY/ICHTOB BY30B, OOYYarOLIUXCS IO
HSKOHOMHYECKUM CHEIHATbHOCTAM /
[H. 1. Kpemep [u np.]; mox pen. H.
. Kpemepa - M.: Onuru, 2010 -
480 c.

boprakosckuit A. C. Jluneinas
anreOpa B TIpuMepax H 3agadax
[anexTponnsbIii  pecypc]: YueOnoe
nocobue / A. C. boprakoBckuii, A.
B. [IlanteneeB - MockBa: 0OOO

"HayuHo-u3gaTenbckuit LEHTP
NHOPA-M", 2022 - 592 c. [OU]
[DBC 3HaHUYM | URL:

https://znanium.com/catalog/docume
nt?id=400396

HMonpaznen 3.1. Ilonsitue BekTOpa. JlMHeliHble omepanuu HaJg
BeKTOpaMH, HX cBoiicTBa. Teopema 0 KONJIMHEAPHBIX BEKTOpAax.
ﬂeﬁCTBHH HaJd BEKTOpaMH, 3aJJaHHBIMH CBOMMHM KOOpJIUMHATAMM.

4 6
Moayas BekTopa. Hampapisiromme KOCHHYChbI BeKkTOpa. Koopaunarsi
NPOM3BOJILHOTO BEKTOPa B JIeKApPTOBOW cHCTeMe KOOPAUHAT.
CkaJjisipHoe pou3Be/ieHHe BEKTOPOB.
Pxesckuii C. B. Beicmas
Marematuka l: muHelHas anreOpa u
aHAJIUTUYECKasi TEOMETPHS : yueOHOe
nocobue / C.B. PxeBckuit. —
Mocksa: UHOPA-M, 2019. — 211
c. - Tekct: snmekrponnsiii. - URL:
http://znanium.com/catalog/product/1
065260  boprakoBckuii A. C.
BekropHoe MIPOU3BEICHUE .
5. | BEKTOpPOB. Cwmemannoe /luneiinas anreopa B paMepax H 4 6
HIPOU3BEICHHE BEKTOPOB, 3a7a4ax  [BJIEKTPOHHBIA  pecypc]:
Yyebnoe mocodbue / A. C.
boprakoBckuii, A. B. IlanteneeB -
Mockaa: 000 "Hayuno-
m3natrenbckuit uentp MHOPA-M",
2022 - 592 c. [DU] [OBC 3nanuym|
URL:
https://znanium.com/catalog/docume
nt?id=400396
Monpaznen 3.2. Ilonsitue JmMHeiHOro mnpocrpancTrBa. Ilpumepsl
JIMHEHHBIX NMPOCTPAHCTB. JIMHeHHAs 3aBHCHMOCTb M HE3aBHCHMOCTb 4 6
BeKTOPOB. PaHr cucrembl BekTOpoB. ba3znc n pa3MepHOCTh BEKTOPHOIO
npocrpancrea. Koopaunarel BekTopa B 6asuce.
[Ipocreiimme cnencteus | Pxxesckuii C. B. Bricmias
aKCUOM TUHEWHOTO | MaTemaTHka [: nuHeliHas anrebpa u
6. | mpocTpaHcTBa. aHAIUTUYECKasi TEOMETPHS : yueOHOe 4 6

[MoanpoctpancTBo nuuerHoro | mocoobue / C.B. PxeBckuit. —
npoctpaHcTBa. [Ipocteitmue | MockBa: UHOPA-M, 2019. — 211
CBOJCTBa JuHerHo | ¢. - Tekcr: snexkrponnsiid. - URL:
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3aBHCHUMBIX BEKTOPOB. http://znanium.com/catalog/product/1
065260

Ioagpasnen 4.1. YpaBHeHMe NpPsiMOii HAa IUIOCKOCTH. YpaBHeHHe
NpsiMOii, NpoxoAsilmieil 4epe3 3a/JaHHYI0 TOYKY HepPIeHAUKYJISIPHO
3agaHHOMY BeKTOpy. MccienoBanue o01ero ypaBHeHusi NpsiMoi.

Pxesckuii C. B. Bricuias
Marematuka l: nuHeliHas anreOpa u
AQHAIUTUYCCKAs] TEOMETPHS : yueOHOe
nocoobme / C.B. PxeBckuil. —
Mocksa: UH®PA-M, 2019. — 211
c. - Tekct: snexrponHbiif. - URL:
http://znanium.com/catalog/product/1
065260

Bricmas MaTeMaTHKa TS
3KOHOMUCTOB: y4eOHUK JUISt
CTYJEHTOB BY30B, OOy4YaroLIUXCs IO
SKOHOMHYECKUM CICIHATLHOCTIM /
[H. 1. Kpemep [u np.]; mox pen. H.
II. Kpemepa - M.: IOnutn, 2010 -
480 c.

YpaBHeHHE IIPSIMOH,
MPOXOJSIIEN Yepe3 3aIaHHYIO
TOYKY NapajuleJIbHO JaHHOMY
7 | BEKTODY. YEaBHeHI/IG IIPSIMOH,
mpoxojsuiel  uepes  JABe
JTAaHHbBIE TOYKH.
[TapameTpuyeckre ypaBHEHUS
MIPSIMOM.

IMonpaznen 4.2. YpaBHeHHe IIOCKOCTH, MPOXOAsilied 4yepe3 3aJaHHYIO
TOYKY INEePHNEeHANKYJSAPHO 3aJaHHOMY BekTopy. UccienoBanue o01ero
yPaBHeHUs1 IUIOCKOCTH. KaHOHM4Yeckoe ypaBHeHHMe TMpPSAMOil B
NMPOCTPAHCTBE. Y paBHEeHHUE NPAMOii, MPOXOAsiieil Yyepe3 ABe pa3jiuvyHbIe
TOYKH NPOCTPAHCTBA.

Pxesckuii C. B. Bricmias
Maremaruka l: muHelHas anreOpa u
aHAJIUTUYECKasi TEOMETPHS : yueOHOe
nocoobue / C.B. PxeBckmit. —
Mocksa: UHOPA-M, 2019. — 211
c. - Tekct: snmekrponusiii. - URL:
http://znanium.com/catalog/product/1
065260

Bricmias MaTeMaTHhKa TUIS
SKOHOMHCTOB: y4EOHHK JUIs
CTYIEHTOB BY30B, 0Oy4YarolIUXCs MO
SKOHOMHYECKUM CHEeUHATbHOCTAM /
[H. . Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: FOuutn, 2010 -
480 c.

[Tapamerpuueckrie ypaBHEHHS
MPSMOI.

IToapa3znen 5.1. MHoro4JieHbl H KOMILIEKCHBIE YHUCJIA

Pxesckuii C. B. Bricmas
MareMmatuka l: nuHelHas anreOpa u
aHAJIUTUYECKasi TEOMETPHS : yueOHOe
nocobue / C.B. PxeBckuif. —
MockBa: UH®PA-M, 2019. — 211
Pa3noxxenne MHorousneHa Ha . .
10. muosxcerem. Teopema Besy c. - TeKC”_FZ ekTpoHHbId. - URL:
' ' http://znanium.com/catalog/product/1

065260
Bricuas MaTeMaTuKa JUTSt
SKOHOMHUCTOB: Y4EOHHK JUTSt
CTYJIEHTOB BY30B, 0OYYaIOIIUXCS TIO



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

Crpannna 12 u3 36

O9KOHOMHNYCCKHUM CIICHUAJIBbHOCTAM /
[H. 1. Kpemep [u np.]; mox pen. H.
. Kpemepa - M.: lOnuru, 2010 -
480 c.

Hoapazaen 6.1. IlousaTue JuHeiiHOro oneparopa. Ilpumepsl JMHeHHBIX
oneparoposn. [leilictBus Haj JHHelHbIMU omneparopamu. OOmuil BUJ
JIMHEIHOI 0 0IlepaTopa, MaTPULA JHHEHHOr0 oneparTopa.

12.

[IpeoOpazoBanue  MaTpUILBI
JUHEWHOTO omepaTopa IpH
nepexojie K HoBoMy Oazucy

Pxesckuii C. B. Bricuias
Maremaruka l: nuHeliHas anreOpa u
AQHAIUTUYCCKAsT TEOMETPHS : yueOHOe
nocoobme / C.B. PxeBckuil. —
Mocksa: UH®PA-M, 2019. — 211
c. - Tekct: snexrponHsif. - URL:
http://znanium.com/catalog/product/1
065260

Bricmas MaTeMaTHKa TS
3KOHOMUCTOB: yueOHUK JUISt
CTYJEHTOB BY30B, OOy4YaroLIUXCs MO
SKOHOMHYECKHM CICIHATLHOCTSIM /
[H. 1. Kpemep [u np.]; mox pen. H.
[I. Kpemepa - M.: IOnutn, 2010 -
480 c.

MMoapa3znen

6.2. CoOcTBEeHHBbIEC

YHCIa U COOCTBEHHbIC BEKTOPBI

MaTpHlbl. XapPAKTEePUCTHYECKHI MHOTIOYIEeH MATPHIbIL.

13.

NuBapuaHTHOCTH
XapaKTePUCTHYECKOTO
MHOTOWIEHAa  OTHOCHTEIILHO
BBIOOpa Oazuca

Pxesckuii C. B. Bricmias
Marematuka l: muHelHas anreOpa u
aHAJIUTUYECKasi TeoMeTpus: yueOHOe
nocobue / C.B. PxeBckmit. —
Mocksa: UHOPA-M, 2019. — 211
c. - Tekct: snmekrponnsiii. - URL:
http://znanium.com/catalog/product/1
065260

Bricmias MaTeMaTHhKa TUIS
SKOHOMHCTOB: y4EOHHK JUIs
CTYIEHTOB BY30B, 0Oy4YarolIUXcs MO
SKOHOMHYECKUM CHEeUHATbHOCTAM /
[H. . Kpemep [u ap.]; nox pen. H.
. Kpemepa - M.: FOuutn, 2010 -
480 c.

Iloapasaen 7.1. Moae/ib MesKIyHAPOIHOI TOPTOBJIH.

14.

Hcnonn3oBanue
MaTpHIl. Hcnons3oBanue
CUCTEM JIMHEMHBIX
anreOpanvecknux ypaBHEHHI.
Mojenb JleonTbeBa
MHOTOOTPACIEBON IKOHOMHUKHU
(6anmaHCOBBIN aHANN3).

anreopsl

Pxxesckuii C. B. Bricmias
MareMmatuka I: nuHeliHas anreOpa u
aHAJIUTUYECKass TeoOMeTpuUs: yueOHOe
mocoone / C.B. PxeBckuit. —
MockBa: UH®PA-M, 2019. — 211
c. - Tekct: snekrponHsid. - URL:
http://znanium.com/catalog/product/1
065260

Briciras MaTeMaTHKa I
SKOHOMHUCTOB: y4EOHHK A
CTYJEHTOB BY30B, OOY4YaOIIUXCS TIO
SKOHOMHUYECKUM CIEHHAIBHOCTIM /
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[H. 1I. Kpemep [u np.]; mox pen. H.
. Kpemepa - M.: lOnuru, 2010 -
480 c.

Hoppasnen 7.2. Crarmuyeckass Mo

3KOHOMHUKH JIeOHTHLEBA.

AeJb JIMHEHMHOW MHOI00TpacjeBoil

MO/JIETTb
OanaHca.
0aJIaHCOBOTO
aHam3e
MoKa3aTelei.
MO/JIETb

CrpykrypHas
TOPrOBIIY.

15.

DKOHOMHKO-MaTeMaTudeckas
MEXOTpPacCIIEBOrO
[IpumeHenue
MeTo1a B
SKOHOMHUYECKHX

Jlunennas
TOPrOBIIH.
MaTpuIia

Pxesckuii C. B. Bricmas
Marematuka l: nuHeliHas anreOpa u
AQHAIUTUYCCKAsT TEOMETpHUS: yudeOHOe
nocoobne / C.B. PxeBckuii.
Mocksa: UH®PA-M, 2019. — 211
c. - Tekct: snexrponHbiif. - URL:
http://znanium.com/catalog/product/1
065260

Bricias MaTeMaThKa TS
3KOHOMUCTOB: y4eOHUK JUISt
CTYJEHTOB BY30B, OOy4YaroLIUXCs IO
3KOHOMUYECCKHUM CIICIIUATIBHOCTAM /
[H. 1. Kpemep [u np.]; mox pen. H.
II. Kpemepa - M.: IOnutn, 2010 -
480 c.

boprakoBckuii  A. C. JlunelHas
anreOpa B TmpuMepax H 3amadax
[onmexTponHBIit  pecypc]:  YueOHoe
nocobue / A. C. boprakoBckuii, A.
B. [IlanteneeB - Mocka: OOO
"HayuHo-u3naTenbckuit LEHTP
NHOPA-M", 2022 - 592 c. [DU]
[BBC 3HaHUYM | URL:
https://znanium.com/catalog/docume
nt?id=400396

Bcero

43 81

5. ®oH OLIEHOYHBIX CPEACTB sl IPOBEICHUA MPOMEKYTOYHOM aTTeCTAUMN

5.1. Dtansl GopMHUpPOBaAHUS KOMIIETEH M

Nunuxarop
[Toapaznen IUCHUIUINHEL KoMmnerenuust | IOCTH>KEHUs
KOMIIETEHIINH
[Monpasznen 1.1. Marpunpl. Onepauuu HaJl MaTpUIlAMHU. 33
OcHOBHBIE  CBOMCTBAa OIEpalMid  HAX  MaTpULAMM.
. OIIK-2
Onpenenurens.  Bbluncnenne  oOpaTHOM — MaTpHLBIL. V4
CBoiicTBa 0OpaTHOI MaTPHIIBI.
[logpazgen 1.2. Panr wmatpuubl. Bbeluucienue panra 33
OIIK-2
MaTpULbL. V4
IToppaznen 2.1. Pemenue cucrteM ypaBHEHHUN MaTpUYHBIM OIIK-2 33
MeTonoM. Pemenume cucreM  ypaBHEHUH — METOJOM va
Kpamepa. Pemenue cucrem ypasHeHuil MeronoM ["aycca.
Ilomgpaznen 2.2. CrpykTypa MHOXKECTBA pELICHHUU OIIK-2 33
CUCTEMbI JIMHEHWHBIX ypaBHeHui. Teopema Kponekepa- va
Kanemnn.
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[Toppaznen 3.1. Ilonstue BekTopa. JIuHelHble onepanuu
HaJl BEKTOPAMH, UX CBOMCTBA. Teopema O KOJUIMHEAPHBIX
BeKTOpax. JlelcTBUs HaJ BEKTOPAMM, 3aJJaHHBIMH CBOUMH
KoopauHaramMu. Moxaynes  Bektopa.  Hampasmsromue
KOCHHYCBI BekTOopa. KoopauHaTs!l MpOM3BOJIBLHOTO BEKTOPA
B  JeKapToBoW  cucreMe koopauHar.  CkanspHoe
IIPOU3BEJICHHE BEKTOPOB.

OIIK-2

33

V4

[loppaznen 3.2. IlonsTHe JMHEHHOrOo MNPOCTpPAHCTBA.
[Ipumepsr JIMHEHHBIX IPOCTPAHCTB. JIunennas
3aBUCHUMOCTb U HE3aBUCUMOCTb BEKTOpPOB. PaHr cuctembl
BEKTOpPOB.  basuc ¥ pa3MepHOCTb  BEKTOPHOIO
npoctpaHcTBa. KoopauHatel BekTopa B 0asuce.

OIIK-2

33

v4

[Monpaznen 4.1. VYpaBHeHue NpsIMOM Ha TIIIOCKOCTH.
YpaBHEeHHE NPSAMOH, MPOXOIAIIEH Yyepe3 3aJaHHYIO0 TOUKY
MIEPIEHIUKYIIIPHO 3aJaHHOMY BekTopy. HMccienoBanue
oOuiero ypaBHEHHsS HpPSIMOH. YTOJI MEXIY HpSIMBIMH.
YcnoBusd  mapaysieNbHOCTH M NEPHEHIUKYISIPHOCTH
MPSIMBIX.

OIIK-2

33

V4

[Tonpaznen 4.2. YpaBHEHHE IUIOCKOCTH, MPOXOIAIIEH
yepe3 3alaHHYI0 TOYKY NEPHEHIUKYISIPHO 3aJaHHOMY
BekTopy. MccnmenoBanue oOmIero ypaBHEHHUS TIIIOCKOCTH.
Kanonnueckoe ypaBHEHHME TIpSIMOM B IPOCTPAHCTBE.
YpaBHeHHEe NpsIMOM, MPOXOIAIICH Yepe3 JBE pa3TUUHBIE
TOYKH TPOCTPAHCTBA. YTOJ MEXKAY IUIOCKOCTSMHU. YTONI
MEXKy NPSAMBIMU B IIPOCTPAHCTBE. YTOJ MEXAY IPSAMOU U
IJIOCKOCThIO0.  KpuBbIE  BTOpPOro mopsiaka:  3JUIHIIC,
runep6oa, mapadoJa.

OIlIK-2

33

V4

ITonpaznen 5.1. Mmuorounensl. KommiekcHble uucia u
NEHCTBUS HaJ HUMHU. MOyslb ¥ apTyMEHT KOMILJIEKCHOTO
YHUCIA.

OIIK-2

33
V4

[Tonpazmen 6.1. IloHsTue JNWHEHWHOTO oOmEpaTopa.
[Ipumepsl  JHHEHHBIX  omeparopoB. [elcTBus Hajg
JTUHEWHBIMU omepaTopamu. OOmUHA BUA JIMHEWHOTO
orepaTopa, MaTpHIla JUHEHHOTO onepaTopa.

OIIK-2

33

V4

[Togpazgen 6.2. CoOCTBEHHbIE YHCIa W COOCTBEHHBIC
BEKTOPHl MATpHUIIBl. XapaKTePUCTUYECKUA MHOTOUYICH
MaTpHIIHL.

OIIK-2

33
V4

[Honpazgen 7.1. Moaens MeXIyHapOAHOU TOPTOBIIH.

OIIK-2

V4

ITonpazpen 7.2. Cratuyeckas MoOJEIb  JIMHEUHOM
MHOT'OOTPaCJICBOM SKOHOMHUKH JI€OHThEBA.

OIIK-2

V4

5.2. llIkaabl 1 KPUTEPHUHU OLIEHNBAHUS JOCTHKEHUSI KOMIIETeHIM i

Bunsl onteHOK

OneHku

AxaneMuueckas OleHKa Mo 2-X OaIbHOM
nrkasue (3a4der)

He 3aureno

3auyTeHo

Bun onenkn

Oneskn

AKa,Z[eMI/IquKaH OIICHKaA I10 4-x OalIbHOU HCYIOBJICT-
HIKaJic BOPHUTCJIBHO

YAOBJIETBO-
PUTCIIEHO

XOopouIo | OTIUYHO
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5.2.2. Kputrepuu oueHUBAHUS JOCTHXKEHUS KOMIIEeTeHIIUI

KpnTepml OIICHKHU Ha 3a4eTe

OueHka ’K3amMeHaropa, Kpurepun
YPOBEHb
3auTeHo OOyyaromuiics Mokas3ajl 3HAHUE OCHOBHBIX IOJIOKEHUN Yy4eOHOMU
JUCLMIUIMHBI, YMEHHUE IMOJIyYUTh C IOMOUIBIO IIpenojaBaTess
IIPaBUJIBHOE PELICHUE KOHKPETHOM NMPAKTHUYECKOW 3aJa4M U3 4ncia
OPEIYCMOTPEHHBIX  pa0oyeil  MmporpaMMoii, 3HAKOMCTBO C
PEKOMEHI0BAHHOW CITPAaBOYHOMN
He 3auteno [Tpu oTBeTe 0OyUaromerocsi BHISBUINCH CYIIECTBEHHbBIE IPOOETBI B

3HAHUSIX OCHOBHBIX IOJIOKESHUH y‘-IC6H01>i JAUCHUILINHBI, HCYMCHHUEC
C TIOMOUIBIO0 TMpernojaBaTess MOJIY4YUTh MPAaBUIbHOE pEIlIeHHe
KOHKPETHOW IPAaKTHUYECKOM 3aJa4M W3 YHUCJIA NPEIyCMOTPEHHBIX
paboyeil mporpaMmMoi yd4eOHON AMCIUIIIINHBI

KpnTepml OIICHKH TECTOB

OreHka, ypoBeHb
OCTHIKEHUSI
KOMIIETEHIINI

Onucanue KpuTepuen

OTnn4HO, BBICOKHUMN

CopepxaHue paBUIIbHBIX OTBETOB B TecTe He MeHee 90%

Xopomuo, MpOABUHYTHIN

CopepxaHue paBUIbHBIX OTBETOB B TecTe HE MeHee 75%

Y 10BIIETBOPUTEIBHO,
MMOPOTOBBII

ConepxaHue nMpaBUIbHBIX OTBETOB B TecTe He MeHee 50%

HeynosnerBopurensHo,
KOMIICTEHIIMS HE OCBOEHA

ConeprxaHue NpaBUIBHBIX OTBETOB B TecTe MeHee 50%

KpuTtepuu olieHKH YCTHOTO Onpoca

O1ueHka, ypoBEHb
IOCTHXKEHUS
KOMIIETEHIINI

Onucanve KpuTepueB

3a4TeHo, BEICOKHUI

CTyleHT IeMOHCTpPHpPYET YBEpPEHHOE 3HaHHWE MaTepuana, YETKO
BBIP2XKAET CBOIO TOUY 3pEHUSl MO paccMaTpUBaEMOMY BOIIPOCY,
IPUBO/JISL COOTBETCTBYIOLIUE TPUMEPHI

3a4TeHO, IPOJIBUHYTHIN

CTyleHT JeMOHCTPUpPYET YBEpPEHHOE 3HaHUE MaTepuana,
JOTTYCKAaeT OT/JEJIbHBIE MIOTPEITHOCTH B OTBETE

HO

3a4TeHo0, MOPOTrOBBII

CTyleHT NeMOHCTPUPYET CYUIECTBEHHbIE MpOOEenbl B 3HAHUAX
MaTepuaia, JOMyCKaeT OIIMOKH B OTBETaX

He 3auteno,
KOMIIETCHIIUS HE OCBOCHA

CTyleHT JAEeMOHCTpUPYET HE3HaHHE
rpyOble OMOKH B OTBETaX

Marepuaiia, OOITyCKacT

Kpurepun onieHkn peiieHus 3a1aq

OueHka, ypoBeHb
TOCTHIKEHUSI
KOMIIETEeHIIUI

Onucanue KpuTepueB

3a4TeHO, BEICOKHUI

CTYJICHT YBEPCHHO 3HACT MCTONUKY U AJITOPUTM PCHICHUS 3ada4H,
HC JOITyCKacT OIINO0K IIpU €€ BLIIIOJIHCHUH.

3auTeHO, IPOABUHYTHIN

CTy')IeHT B OCJIOM 3HACT MCTOJAUKY U AJITOPUTM PCHICHUSA 3a1a4H,
HC JOITyCKacT FPY6LIX OIINOO0K IIpU €€ BLITIOJIHCHHUH.
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CTyzneHT B LIeJI0OM 3HAaeT METOJUKY U aJrOPUTM PELIEHUs 3ajauu,
3auTeHo, MOPOrOBBIN JIOITyCKAeT OIMUOOK MPH €€ BBHIIIOJHEHNUH, HO CIIOCOOEH MCIPaBUTh
UX IIPY IOMOILM IIPENOAABATENS.

CryneHT He 3HAe€T METOOUKY M alIrOPUTM pEUICHUs 33/1auH,
JIOITyCKaeT rpyOble OMMOKM IMpH €€ BBINOJHEHHWH, HE CIIOCOOCH
UCTIPABUTh WX MTPH MOMOIIM NPENOIaBaTEINs.

He 3auteno,
KOMIICTCHIIUS HE OCBOCHA

5.3. MarepuaJibl VIl OLEHKH J0CTHKEHUS KOMIIeTeHIUH
5.3.1.1. Bonpochl K 3K3aMeHy
«He npenycMoTpeHbI»

5.3.1.2. 3aga4u K 3K3aMeHy
«He mpegycMoTpeHbI»

5.3.1.3. Bonpochl K 3a4eTy ¢ OLEHKOM
«He mpegycMoTpeHbI»

5.3.1.4. Bonpocsl K 3a4eTy

Komme-
Ne Conepxanue S UK
1 Marpuisl. Onepanuu Hag MaTpuamMu. OCHOBHBIE CBOKCTBA OI1IK-2 V4
oTiepanyii Hai MaTPUIIAMHU.
Omnpenenurenu  KBagpaTHBIX Marpuil: omnpeaenenne u | OIIK-2
2. OCHOBHBIE  CBOWCTBAa. MMWHOpPHI W  anreOpanyvecKue V4
JIOTIOJTHEHUS.
3 OObmas gopmyna i BeIYUCIEHUS omnpenenureneii, Teopema | OIIK-2 33
' Jlarmaca. OOpaTHas MaTpuIa. V4
4 Brruucnenune oOpatHoit wmatpuimpl. CpoiictBa oOpatnoit | OIIK-2 V4
MaTpHUIIbL.
5 Panr marpunel. basucHbeiit munop Martpuiiel. Beraucnenwe | OIIK-2 13
paHra MaTpHiibl.
6 Pemenue cucrem ypaBHeHuii metogom Kpamepa. OIIK-2 V4
7. Pemenue cucreM ypaBHeHuil merogom ["aycca. OIIK-2 Y4
8 Pemenue cuctemMbl JIMHEHHBIX YPABHEHU B MAaTPUUHOM OIIK-2 v4
dhopwme.
9. Pemenue cucreM ypaBHeHuii MeronoM ['aycca. OIIK-2 V4
10. | Teopema Kponekepa-Kanennu. OIIK-2 33
11. | IlonsTtue BekTopa. JIuneiiHple onepanuu Haja Bekropamu, ux | OIIK-2 33
cBolicTBa. Teopema 0 KOJUTMHEAPHBIX BEKTOpaXx.
12. | Ilpoekuus BekTopa Ha och. OcHOBHBIE cBoMcTBa mpoekiuu. | OIIK-2 33
Yron Mexay BeKTOpaMu. YTod BekTopa ¢ ocbto. [lonsTue
0as3uca BEKTOPHOTO MPOCTPAHCTBA.
13. | HeticTBus HaJ BEKTOpaMH, 3aJJaHHBIMU CBOUMHU OIIK-2 33
KoopauHatamMu. Moaynb BekTopa. Hampasisitolyue KOCHHYChI
BekTopa. KoopanHaThl MPOM3BOIBLHOTO BEKTOPA B IEKAPTOBOM V4
CHUCTEME KOOPJIMHAT.
14. | CkanspHOe npou3BeJICHHE JBYX BEKTOPOB. OIIK-2 33
15. | YpaBHeHue mnpsMOi Ha IUIOCKOCTH. YpaBHeHue mnpsimoi, | OIIK-2 33
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pOXOJAIICH Yepe3 3aJaHHYK TOYKY MEPIEHIUKYISIPHO V4
3aJaHHOMY BekTopy. MccrnemoBanue oOIIEro ypaBHEHHS
IIPSIMOM.

16. | YpaBHenue mpsMoi, mpoxonsmiei udepe3 3amaHHyio Touky | OIIK-2 33
napajieNIbHO TAHHOMY BEKTOPY.

VYpaBHeHre NpsAMOM, NPOXOASAUIEH Yepe3 JBE AAHHBIE TOYKH. V4
[Tapamerpudeckue ypaBHEHMS IPSIMOIL.

17. | Yron wmexay mnpsambeiMd. YcioBus napamwiensHoctd u | OIIK-2 33
MEPIIEHAUKYIIIPHOCTH MPSMBIX. V4

18. | YpaBHEHHE IJIOCKOCTH, MPOXOIAIICH depe3 3amanHyo Touky | OIIK-2 33
NEPIEeHANKYISIPHO ~ 3aJJaHHOMY BeKTopy. MccienoBanue Va
00111eT0 YpaBHEHUSI IIIOCKOCTH.

19. | Kanonmueckoe ypaBHeHHWE TpsMoii B  mpoctpaHctBe. | OIIK-2 33
VYpaBHEHHE NpPAMON, NPOXOJAIIEH Uepe3 JABE Ppa3IMYHbIC va
TOYKHU IIpocTpaHcTBa. [lapamerpuueckue ypaBHEHHS IPSIMOM.

20. | Yron wMexnay IUIOCKOCTSIMH. Yron Mexay npsmeiMa B | OIIK-2 33
MIPOCTPAHCTBE. YTOJ MEXIY NPSIMOH U INIOCKOCTBIO.

21. | Dnnwmrc. BeiBog KAHOHMYECKOTO YpaBHEHUS SJUIUTICA. OIlK-2 V4

22. | UccnenoBanne QopMel dumarnica mo ero kaHoHumdeckomy | OIIK-2 v4
YpaBHEHHIO.

23. | T'unepboa. BeIBO KAHOHWYECKOTO YpaBHEHHS TUTIEPOOITBL. OIIK-2 V4

24, Mmuorounensl. Pa3znokenne MHOTOWIeHa Ha MHOXUTeH. |  OIIK-2 V4
Teopema besy.

25. KomruiekcHble uncnma W A€UCTBHS Haa HUMH. MoOayib U OIIK-2 33
apryMeHT KOMIUJIEKCHOTO YHUCIIA.

26. @dopMBbl  3alUCH  KOMIUIEKCHBIX uncen. JleWcTBusi Haj OIIK-2 33
KOMIIJIEKCHBIMU YHCJIAMU B TPUTOHOMETpUYECKO hopme.

27. | ®opmyna Myaspa. Kopenb n-oit crenenu u3 komruiekcHoro | OIIK-2 33
qucla.

28. | IlokazarenbHast ¢opma KoMILiekcHOro uyuciaa. Popmyna | OIIK-2 33
Ditnepa.

29. | Ilonstne nmHEHHOTO mpocTpaHcTBa. [Ipumepwsr nuuelnbix | OIIK-2 33
MIPOCTPAHCTB.

30. | JIuneitHas 3aBUCMMOCTh M HE3aBUCHUMOCTH BEKTOPOB. OIIK-2 33

31. | Panr cucremsl BekTopoB. basuc m pasmepHocth BekTopHOro | OIIK-2 33
npoctpancTBa. KoopauHartel BekTopa B 6asuce.

32. | llonstne nuueiiHoro omneparopa. Ilpumepst mnunHeitHbix | OIIK-2 V4
onepaTopoB. JeHCTBUS HAJl TMHEHHBIMH ONIEPaTOPaAMHU.

33. OOmwmii BUA JHMHEHHOTO OIeparopa, MaTpulla JHHEHHOTO OIIK-2 V4
oreparopa.

34. | CobcTtBeHHble uYMclIa U COOCTBEHHbIE BekTOphl Marpuubl. | OIIK-2 33
XapakTepuCTUYECKHI MHOTOUYIEH MaTPHIIBI.

35. Monenps MeKyHapOJHOW TOPrOBIIN. OIIK-2 V4

36. | Cratmueckas  Mojenb  JMHEHHONW  MHorootpacneBoi | OIIK-2 V4
HSKOHOMUKH JIeOHThEBA.

5.3.1.5. Ilepeyenb TeM KypCOBBIX IPOEKTOB (padoT)
«He npexycMoTpeHbDy
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5.3.1.6. Bonipochl K 3a1uTe KypcoBOro npoexkra (padorni)

«He nmpexycmMoTpeHbD)

5.3.2. OneHOYHBIEe MATEPHAJIBI TEKYLIEr0 KOHTPOJIS
5.3.2.1. Bonpockl TecTOB

Conepxanue

Kommne-
TEHIIMA

WJIK

1 0 3
Omnpenenurens [0 1 0 paseH...
0 31

OIIK-2

V4

[TonMHOXXECTBO ~ MAHHOTO  JIMHEWHOrO  MPOCTPAHCTBA,  3aMKHYTOE
OTHOCUTENIbHO JIMHEWHBIX OIEpalHil, BBEICHHBIX B JAHHOM JIMHEHHOM
MPOCTPAHCTBE, SBIISIETCS:

- HEJIMHEWHBIM TOANPOCTPAHCTBOM;

- CHCTEMOM;

- IMHEWHBIM IOJIMPOCTPAHCTBOM.

OIIK-2

33

Bce kopHM XapaKTepUCTUUYECKOTO YPABHEHHS CAMOCOIPSKEHHOTO
oreparopa

- IECTBHUTEIIHHEIC;

- MHUMEIE;

- TIOJIOKUTEIbHBIC;

- OTpHIIATENbHBIE.

OIIK-2

33

Marpuiia TMHEHHOTO oneparopa A, IEUCTBYIOIIET0 B HEKOTOPOM
JUHEITHOM MIPOCTPAHCTBE, SABJSIETCS B JaHHOM 0a3uce IuaroHajibHOU Toraa
Y TOJIBKO TOT/1a, KOTJ]a BCE BEKTOPBI 3TOTO Oa3uca sIBISIFOTCS ...

- COOCTBEHHBIMHU IS A

- MaTpULIEH-CTPOKOI;

- MaTpuIeil cronlom;

- BBIPOKJICHHOM MaTpUIICH.

OIIK-2

33

PacronoskeHre NpsAMBIX B MOPSIIKE YBEIIMYCHHUS YIJIa UX HAKJIOHA K OCH
abcrmcce

1: X-5Y+20=0

2. X-3Y+18=0

3:2Y-8+X=0

4:5Y +X-16=0

OIIK-2

33

C yBesnMueHneM pacCTOSIHAN O Havajia KOOPAUHAT IPsMbIE
pacroararoTcs:

1:6X+ Y- 6=0

2:6X+2Y-12=0

3:6X+3Y-18 =0

4:6X+4Y-24=0

OIIK-2

33

[Taps! psAMBIX:
Y-6X-10=0, Y- 11X+2=0 mnepecekaroTcs
Y-5X-8=0, Y-5X+8=0 napauieabHbl
Y-4X-7=0, 4Y + X+20=0 mnepneHauKyIspHbI
Y-3X-4=0, 3Y- 9X-12=0 coBmamaroT

OIIK-2

33
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1 0 1 1 0
Haiinure npoussenenue marpun A = ( 3 1 4) nB={—-1 3 |

v )

2 (1, 7))

3) (—24 2 —34);

4) JlanHas onepanys He BBIIIOJIHHUMA.

OIIK-2

33

MakcumanbHO€ YHUCIIO TMHEWHO HE3aBUCUMBIX BEKTOP-CTOJIONOB (CTPOK)
Ha3bIBACTCS:

1. Panrom matpuisl;

2. [TopsiAKOM MaTpHIIbI;

3. OnpenenureneM MaTPHUIIBL;

4. JlnaroHaJIb10 MaTPHIIBL.

OIIK-2

33

10.

VYron mexay npsaMbiMu X - 2y +3 =0 u 3x +y -5 =0 paBeH ... Tpagycam.
- 45;
- 30;
- 90;
- 0.

OIIK-2

V4

11.

KoopnuHats! Bepmiaa mapaboist Y- — 4y — 4X —8 = 0 UMeIoT BUA
- (-3,2);

- (3,2);

- (2,3);

- (-2,-3).

OIIK-2

V4

12.

Kpupas X° — y? —4X +6Y = 9 MMeeT LIeHTp B TOUKE C KOOPANHATAMH
- (2! 3)1
- (4! 9)1
- (4’ 6)1
- (4, -6).

OIIK-2

V4

13.

BerBu mapabonbl Y2 — 4y + 2X + 8 = 0 HanpaBIICHHI . ..
— BJICBO;

— BIPaBO;

— BHU3;

— BBEpX.

OIIK-2

V4

14.

Vpasaenue 4x%—5y? +20x +30y + 10 =0 ompexenser:
- TUIIEepOOITy;

- mapabouy;

- OKPY)KHOCTB;

- SJUTHIIC.

OIIK-2

V4

15.

Cpenu BEKTOPOB g = (2?—4 JT—IZ), b= (I_— I—IZ) uC=(-4i+8j+ 2|Z)

KOJIUIMHCAPHEI. . .

OIIK-2

33

16.

BepHo nu yrBepkIeHUE: OJHOPOJHAs CHCTEMa JIMHEHHBIX YpaBHEHUH
SIBIISICTCSI HECOBMECTHOM?

1. da;

2. Her;

3. He Bcerpa.

OIIK-2

33

17.

C YBCIIMYCHUCM CKAJIAPHBIX HpOI/I3BeI[eHHI>'I Iapbl BEKTOPOB
pacmnoyiararoTcsa B OPAAKE:

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

OIIK-2

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

N
TIO|TI|TI| T

18.

Bektop C =4 XB UMeeT KOOPIUHATHI. .. IPH YCIOBUH, YTO
. a=@0-1).b=112)

C=(1,-3,2);

C=(1,23);

C=@3-2 1)

C=(2,1,-3).

OIIK-2

V4

19.

2 2
W
JlaHO ypaBHEHME 3IIUICca —5 + =—— =1 Bonpmas nomyock 3T0ro

9
JQJIJIMIICA paBHA...
- 5,
- 25;
- 3,
-9.

OIIK-2

V4

20.

2 2
Acumnroramu runep6oasl X° _ Y® _ 4 ABIAIOTCS NpSIMBIE. ..

16 9

<
Il
[+

| Mlw

<
I
I+

6

Il
[+
o5 @

y X

OIIK-2

V4

21.

2 2
DkcuenTpucurer runepbonsl X Y _q pasen...
4 3

N |-

PN

OIIK-2

V4

22.

JlaHHBIE O MPOU3BOJCTBE CEIBCKOXO3SMCTBEHHBIX MPOIAYKTOB Tpex BuaoB, | OITK-2
3epHO, MOJIOKO U MSICO B JIBYX (DepMEpCKHX XO3sICTBaxX Mpe/ICTaBlICHbI B

33
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YCIIOBHBIX CIIMHHIAX B BUJE CICHYIOIIUX MATpHIl Ay = (2‘39 316 2?1)
412 360 425
- (212 236 401

235 358 408
BBITJIAIUT. ..

), MaTpuia CpCAHCrogoBOro nmpupocra NpoaykKroB

(421 552 6?2)
647 718 833

N

(210,5 276 135,5)
323,5 359 2125

w

—3 80 130
(17? 2 1?)
3 —80 —130

(—1?7 -2 —17)'

23.

YpaBHEHHE OKPYXKHOCTHU € LIEHTpOM B Touke (1;2) u paguycom R=2 umeer
BU/I...

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

OIIK-2

33

24,

I'eoMeTprdeckoe MeECTO TOYEK IUIOCKOCTH, IS KaXJIO0H U3 KOTOPBIX
MOJTyJIb PA3HOCTH PACCTOSHUN JI0 JABYX JAHHBIX ToueK ((POKycoB) TOH xe
IJIOCKOCTH €CTh MMOCTOSIHHAS BEJIMYMHA, Ha3bIBAIOT. ..

1. Dmnumncowm;

2. Tlapabouioit;

3. T'unepbonoii.

4. ITpsmoii.

OIIK-2

V4

25.

Kanonunueckoe YPAaBHCHUEC SJITIUIICA UMCCT BU:
2 2

X ¥ .

a’ b?

OIIK-2

V4

26.

OIIK-2

V4

217.

MaxkcuManbHOE YUCIIO TUHEHHO HE3aBUCHMBIX BEKTOP-CTOJIOIOB (CTPOK)
Ha3bIBAETCS:

-Panrom matpuirsr,

-ITopsigkoM MaTpHIIH,

-OnpenenurenemM MaTpHIIbL;

-JlnaroHanabp0 MaTPUIIBI.

OIIK-2

33

28.

Ecau B MaTpune 4Yucjo CTPOK paBHO YUCITY €€ CTOJ'I6I_IOB, TO TakKad MaTpula

OIIK-2

33
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Ha3bIBACTC:

- €IMHUYHOMH,

- KBaJpaTHOM;

- JUaroHajbHOM.

29.

Ecau B MaTpule BCC 3JICMCHTLL rJIaBHOM AraroHajii paBHbI CAUHUILIEC, a BCC
OCTAJIbHBIC 3JICMCHTBI — HYJICBBIC, TO TaKad MaTpullda HA3bIBACTCA. ...

OIIK-2

33

30.

Ecin A u B — 1Ba JIMHEWHBIX Oomeparopa, ACUCTBYIOIIMX B €BKJIMI0BOM
npoctpanctse E, To oneparop (AB) *, conpsukeHHBIN MTPOU3BEICHUIO ITHX
OIIEPATOPOB, paBeH:
- B*A*;

- A*B*:

- BA;

- AB.

OIIK-2

33

31.

Ecnu cymectByroT npoussenenus AB u BA, npuuem AB = BA, To
Matpuilel A 1 B Ha3bIBAIOT:

- [IepecTaHOBOYHBIMY;

- PaBHBIMU,

- OOpaTHBIMHU.

OIIK-2

33

32.

Ecnu xapakrepucTrueckoe ypaBHEHHE KBAJpPAaTHOW MaTpPHIIBI MOPSAKA N
MMEET N IMOMAPHO PA3IUYHBIX JACHCTBUTEIBHBIX KOPHEH, TO 3Ta MaTpuUIla
1moj00Ha HEKOTOPOU MaTpHIIe:

-CIMHIUIHOM;

- KBaJIpaTHO;

- TMaroHaJIbLHOM.

OIIK-2

33

33.

Ecnmu  xapakTepucTHuecKoe  ypaBHEHHME  JIMHEWHOTO  oIeparopa,
JEUCTBYIOIIETO B N-MEPHOM JIMHEWHOM MPOCTPAHCTBE, UMEET N IMOIMAPHO
Pa3IMYHbIX JIEHCTBUTENBHBIX KOPHEH, TO CyliecTByeT 0a3uc, B KOTOPOM
MaTpHIla 3TOTo ONepaTopa SABISAETCH ...

-eIMHUYHOIA;

- KBaJpaTHOII;

- DUaroHaJabHOM.

OIIK-2

33

34.

CoOBOKYIMHOCTh M * N JIEHCTBUTENIBHBIX YHCEN, PACIOJIONKEHHBIX B BHJE
MPSIMOYTOJIbHOM TaOJIMLIBIL, TJE€ M — YUCIO CTPOK, N — YHCIO CTOJOLIOB
TaOJIUIbI, HA3BIBACTCH. ..

OIIK-2

33

35.

KBanpatnunas ¢hopMa KaHOHUYECKOTO BHJIa HE UIMEET B CBOCH 3aITHCH .
- OTpuLaTebHbIX 3HAYCHUH;

- [lonmapHbIx IpoU3BEICHUN TEPEMEHHBIX;

- BekTopos.

OIIK-2

33

36.

B nuneitHOM npocTpaHncTBe V2 M00BIC IBa KOJUTHHEAPHBIX BEKTOPA:
- JInHEeWHO 3aBUCHUMEI,

- JIuHeliHO HEe3aBUCHMBI,

- Kommianaphsi;

- [lepecekatrorcs.

OIIK-2

33

37.

Omnpenenurens MPOU3BEACHHS IBYX KBaIpaTHBIX MAaTPHI] OTHOTO MOPSIIKA
paBeH:

- [Ipou3BeneHuIo onpenenuTeneii TuX MaTpuIl;

- CymMe omnpenenuTenei,

- YIBOGHHOMY MPOU3BEICHUIO OTIPEICIUTENEH ITUX MaTPHII.

OIIK-2

33

38.

Martpuiia TOXIECTBEHHOTO OIeparopa He3aBUCHMO OT BbIOOpa 0Oaszuca B
JINHENHOM IIPOCTPAHCTBE SBIIAECTCS:

- EnuangHou,

- OGpaTHOH;

OIIK-2

33
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- TpaHCIOHHPOBAHHOM.

39.

B  eBxiamaoBoM mpocTpaHCTBE MaTpulla Iepexoja OT  OJIHOTO
OPTOHOPMHPOBAHHOTO 0a3uca K APYromy sIBISETCS:

- Ennananoii;

- ObparHoii;

- OpTOoTOHAIBHOM,

- TpaHCIOHHPOBAHHOM.

OIIK-2

33

40.

[Ipu TpaHCIOHUPOBAHUK MATPHULBI €€ ONPEICIIUTEND
- He mensercs;

- MenseT 3HaK Ha IPOTUBOIIOJIOKHBIN;

- YMeHbImaercH,

- YBenuuuBaeTcs.

OIIK-2

33

41.

HopmupoBanHO€E MPOCTPaHCTBO — 3TO JIMHEWHOE IPOCTPAHCTBO, B
KOTOPOM 33/1aHa HOpMA ...

- Bekropa;

- Marpuusr;

- MHo)ecTBa.

OIIK-2

33

42.

Ecnu B kakoi-HUOYIh CTpOKE MATpHIBI MPUOABUTH JIPYIyI0 €€ CTPOKY,
YMHOKEHHYK0O Ha  4YHMCJIO, TO  OMNPENEIUTeNb  3TOM  MaTpHUIbI
- He mensercs;

- MensieT 3HaK Ha IPOTUBOIIOJIOKHBIN;

- YMensbIIaercs;

- YBeIM4nBaeTCs.

OIIK-2

33

43.

Matpuueit  nuHeHHOro — omeparopa, 00paTHOro  omeparopy A,
JEUCTBYIONIEMY B JIMHEMHOM MPOCTpaHCTBE L m mMeroneMy B HEKOTOPOM
Oazuce Marpumy A, Oymer B TOM ke Oa3uce  Marpuia
- A‘l;
- E,
- A’

OIIK-2

33

44,

Pa3zmep matpuiel C = A1z - B2z paBen:
- Cis;
- Cas;
- Cai.

OIIK-2

33

45.

Marpuna, TpaHCIIOHUPOBaHHAas K OPTOrOHAJIBHOW MaTpHULe, SBISAETCA
MaTpuIei

- Equanunon;

- O6patHoii;

- OpTOroHaNbHOM;

- TpaHCITOHUPOBAHHOM.

OIIK-2

33

46.

Yucno coOCTBEHHBIX 3HAUCHUH CUMMETPUUYECKON MaTPHIIBI MMOPSAIKA N C
Y4eTOM MX KpaTHOCTH k paBHO unciy

- n;

- k,

- n*k.

OIIK-2

33

47.

[IycTs B IpOU3BOIBHOM JIMHEMHOM MPOCTPAHCTBE JaHbl JBa BEKTOpa C1 U
C2 M IIyCThb BEKTOpBl a = 2c1+ 3c2, € = c1+ 5c2, y = 3c1— 2c2. Torma
CUCTEMa BEKTOPOB a, €, y:

- JIuHelHOo 3aBUCHUMA;

- JIluHelHO HEe3aBHCUMA.

OIIK-2

33

48.

[TycTh B MpOU3BOIBHOM JTUHEHHOM MIPOCTPAHCTBE JIaHbI JBa BEKTOpA C1 U
C2 U IYCTb BEKTOPBI a = 5¢1 + 3¢2, € = -¢1 + 2¢2, y = 7c1 — 3c¢2. Torma
crcTeMa BEeKTOPOB a, €, V:

OIIK-2

33
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- JInuneiHo 3aBucHMa;
- JInnelHo He3aBHUCUMA.

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 yMHOKEHMM BCEX IEMEHTOB HEKOTOPOM CTPOKHM MATPHUIIBI HA YUCIIO
OIIPENEIUTEND UCXOAHOW MATPULIBI

- YMHOXaeTcs Ha 3TO YHCJIO,

- He mensercs;

- MensieT 3HaK Ha IPOTUBOIOJIOKHBIN.

OIIK-2

33

51.

HBa BCKTOpPa B €BKIIMJOBOM IIPOCTPAHCTBE OPTOIrOHAJIbHBI, €CJIN UX
CKaJIIPHOC IIPOU3BCIACHHUEC PABHO.

- 01

- 1.

OIIK-2

33

52.

Hanst Touku A(S; -2), B(-3;-10) Opaunata cepenunbl oTpe3ka AB paBHa:

OIIK-2

V4

53.

OIIK-2

V4

54,

[Ipsmas 3x+ Sy -5=0 nepecekaer ocb OY B TOUKE C KOOpAUHATAMH. . .
- (1,0);

- (-6;2);

- (051);

- (4-3).

OIIK-2

33

55.

Ecnu xonu4decTBO CTPOK MaTPHIIBl HE PABHO KOJMYECTBY CTOJIOIOB, TO
Takas MaTpHIla Ha3bIBACTCA..

- KBagparnas;

- [IpsimoyroJibHas;

- TpeyronbHasg;

- lnaronanpHas,

OIIK-2

33

56.

Marpuruieit Ha3bIBaeTCs:
- Ta0IUIIA DIIEMEHTOB;
- BEKTOD;

- pyHKLIHSA;
- YUCIIO.

OIIK-2

33

S7.

Pemenuem ypaBHenust XA = B, riae A, B — kBajgpaTHbIe MaTpUIIbl OJTHOTO U
TOTO0 K€ MOPSIAKA, MPUUEeM A — HEBBIPOXKJICHHAS MaTPUIIA, IBIISIETCS MaTpUIa
X:

- X=BA;

- X=A"'B;

- X=B/A,;

- X=A-B.

OIIK-2

33

58.

Kak usmenurcs onpenenuTesis MaTpULbl YETBEPTOrO MOPSIJIKA, €CIIN KaX AbII
e€ 2JIEMEHT YMHOXXUTD Ha 27
- YBeIMUUTCS B 4 pasa;

OIIK-2

33
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- HC U3BMCHUTCA,
- yBeNu4yuTcs B 16 pas;
- yBEJIMYUTCS B § pa3.

59. | Kak u3aMeHHTCS ONPEACTUTENb €CIIM U3 €0 IEPBOM CTPOKH BBIUECTh TPETHIO OIIK-2 33
YMHOX€HHYIO Ha TpH?
- U3MEHUT CBOM 3HAK;
- HE U3MEHHTCS;
- YBEIMUUTCS B 3 pasa;
- CTaHEeT PaBHBIM HYJIIO.
60. | Hdan tpeyronsauk ABC ¢ Bepmmaamu A (— 3; 0), B (-5; -3) u C (3; 0). OIIK-2 V4
CocraBbTe ypaBHEHUE CTOpOHBI AB.
-2x—3y+8=0;
-3x+2y—9=0;
-2x—3y—9=0;
-3x—2y+9=0;
-3x—2y—-9=0.
61. | YrioBoi ko3ddumuent npsmoii Sy — 2x + 7 = 0 paBeH... OIIK-2 V4
- 0,4,
-2,5;
- (-2);
-7
62. | Ilpu xakoMm 3HaueHuH k mpsiMbie y = 5X — 2 1 y = kx + 5 nmapayuienbHbI? OIlK-2 V4
- 51
- (-2);
_1,
- (-5).
63. | [Ipu xakoM 3HaueHHH K ipsiMbie y = 2X + 4 1 y = kx — 3 epreH UKy ISPHbI? OIIK-2 V4
- 2,
- (-2);
-0,5;
- 4.
64. | Kakue miuockoctu nmapaieabHb OIIK-2 V4
l.4x—-6y+3z+5=0;
2.2x 3y+z-5=0;
3.6x +8y—4z—6=0;
4. 3x—6y + 32—6=0;
5.3x+4y—-2z+3=0.
-1u2;
-1mu3;
-2u4;
-3u4;
-3us.
65. | Beruucauts: (2-1)(7+3i)-(1+1)(3-2i) OIlIK-2 33
1. -3-5i;
2. 12+2i;
3. 12-2i;
4. 12.
66. | BepHo 5u yTBepXkJAeHHE: OJHOPOJHAs CUCTeMa JHHEHHbIX ypaBHeHuid | OIIK-2 33

SIBJIIETCS HECOBMECTHOI ?
- 1a;

- HET;

- HE BCerja.
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67.

I'eomeTprueckoe MECTO TOUEK IUIOCKOCTH, JUIsl KaXKI0M U3 KOTOPhIX CyMMa
paccTosiHMA 70 ABYX JaHHBIX TOYeK ((POKYCOB) TOHl K€ MIOCKOCTH €CTh
IIOCTOSIHHASI BEJIMUMHA, HAa3bIBAIOT. ..

- JLIUIICOM;

- mapabooi;

- TUTIEepOO0IIOi.

OIIK-2

33

68.

'eomerprueckoe MeCTO TOYEK IUIOCKOCTH, IS KaXJ0H U3 KOTOPBIX
MOJIyJIb Pa3HOCTH PACcCTOSIHUU 10 JBYX JNAHHBIX TOUYeK ((OKYyCOB) TOI ke
IJIOCKOCTH €CTh ITOCTOSIHHAS BEJIMYMHA, Ha3bIBAIOT. ..

- JUIUIICOM;

- mapaboJIoi;

- runepOoJIoi.

OIIK-2

33

69.

Kakoe  ypaBHeHHME  ONHMCBHIBAET T€OMETPUYECKOE  MECTO  TOYEK,
paBHOyAaneHHbIX 0T Touku F(-2, 0), x=27

- BJUINIIC;

- mapabona;

- rurnepOoJIa.

OIIK-2

V4

70.

CkansipHO€ npou3BeieHne BEKTopoB a (4, 2, -5), b (2, 6, 4) paBHo...

OIIK-2

V4

71.

[Ipoexnus Bextopa a (1, -2, 2) Ha och Bektopa b (2, 10, 11) paBHa...
- 4/3;

- (-413);

- 4/15;

- 4.

OIIK-2

V4

72.

O0beM mapasutesienuiea, IocTpoeHHoro Ha Bekropax a(3;1;2), b(2;7;4),
c(1;2;1) paBeH...
-12;

OIIK-2

V4

73.

Z[Ba BCKTOpa BCCrjia...
- KOMILIaHapPHBI;
- KOJIJIMHCApPHBbI;
- HCT BEPHOI'0 OTBETA.

OIIK-2

33

74.

[Tepumetp TpeyronbHuKa ¢ BepmrHaMu B Toukax A (1, 3), B (-2, 3), C (-2,
-1) paBeH...
- 12;

OIIK-2

V1

75.

OmnpenenuTh BU 3aBUCUMOCTH TSl CHCTEMBI JIBYX BEKTOpOB: A1 (-4, 2, 8);
A2 (14, -7, -28).

- TUHEHHO 3aBHCUMA;

- JUHEHHO HE3aBHUCHMA.

OIIK-2

33
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Ne Conepxanmue Komnerenmus | UK

1. | [lonsTue marpunsl. HexoTopsle ciennanbHble BUbI MATPULL. OIIK-2 33

2. | leficTBUS HaJ MaTpULIAMH U MX CBOWCTBA. OIIK-2 33

3. | Panr marpunpl. PaBeHCTBO CTpoUYedHOro M CTOJNOIEBOTO paHra OIIK-2 33
MaTpHII.

4. | Crynenuarbie MaTpullpl. HaxoxaeHue paHra MaTpuilbl. OIIK-2 33

5. | DnemenTapHbie  mpeoOpa3oBaHuss ~ Marpull.  Teopema o OIIK-2 33
MIPUBEACHUH MATPHIIBI K CTYIICHYATOMY BUTY.

6. | Beruucnenue onpenenuresnei 2 —ro u 3- T0 MOpsIKa. OIIK-2 33

7. | Pa3noxenue onpenenuTens 1o nepBoi CTPOKe. OIIK-2 33

8. | CoiicTBa ompenenuTeneH. OIIK-2 33

9. | Kpurepuii HEBBIPOKIEHHOCTH KBaIPaTHOW MaTPHIIBI. OIIK-2 33

10. | Munopel ® anreOpamveckue JOTMOJHEHHS. PasnoskeHue OIIK-2 33
OTIPENICITUTEIIS TIO CTPOKE MITH CTOJIOITY.

11. | Onpenenurens CyMMBI M IPOU3BEACHUS KBAAPATHBIX MAaTPHII. OIIK-2 33

12. | CiocoObl BEIYUCIICHUS OTIPEACTUTENICH N-TO MOPSIKA. OI1IK-2 33

13. | Cucrembr nHEWHBIX YypaBHeHWH. PaBHocwmpHBle CJIY W OIIK-2 33
aneMeHTapHble peodpa3zoBanus CIIY.

14. | Kpurepuit coBmectHoctn CJIY. Teopema Kponekepa -— OIIK-2 33
Kanemnm.

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

16. | Omnoponnas CJIY. ®OynpameHTanbHas CHCTEMa PEIICHHHA OIIK-2 33
OJIHOPOJHOM CHUCTEMBI.

17. | ObpaTHass MaTpuila M CHOCOOBI €€ HaxoXJeHHs. Pemenue OIIK-2 33
MAaTpUYHOTrO 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
npasuiny Kpamepa.

20. | Cucrema akCMOM JIMHEHHOTO BEKTOPHOTO MPOCTPAHCTBA. OIIK-2 33

21. | ApudmeTndeckrne BEKTOPHBIC TPOCTPAHCTBA. OIIK-2 33

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

23. | ba3uc BEKTOPHOTO MPOCTPAaHCTBA. Pa3MepHOCTh BEKTOPHOTO OIIK-2 33
MIPOCTPAHCTBA.

24. | KoopauHaThl BEeKTOpa B 0a3uce U UX eIMHCTBEHHOCTb. OIIK-2 33

25. | [IpeoOpazoBanue KOOpAUHAT BEKTOpA MPHU MEPEX0Je OT OJHOTO OIIK-2 33
6asuca K Apyromy.

26. | JIuneitHble oniepaTophbl U UX CBOMCTBA. OIIK-2 33

27. | Slapo m o0Opa3 nuHeHHOro omepaTopa. Marpuua JHUHEHHOro OIIK-2 33
ormeparopa.

28. | CoOcTBeHHBIE 3HAYECHHS U COOCTBEHHBIE BEKTOPHI JMHEHHOTO OIIK-2 33
omepaTtopa. XapaKTepUCTUYECKOE YpaBHEHUE.

29. | Onpenenenue KBaApaTUYHON (POPMBI. OIIK-2 33

30. | JIuneitHoe nmpeoOpazoBaHUe NEPEMEHHBIX. OIIK-2 33
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31.

Kanonnueckuii 1 HOpMaJIbHBIN BUIBI KBAPATHIHOU (DOPMBI.

OIIK-2

33

32.

Teopema 0 mpuBeneHHMM  KBagpaTH4YHOW  (GOpMBI K
KaHOHUYECKOMY BHU]LY.

OIIK-2

33

33.

CriocoObl puBeIeHUS KBaJPAaTHUHON (POPMBI K KAHOHHUYECKOMY
1 HOPMaJIbHOMY BUJLY.

OIIK-2

33

34.

3aKOH MHEPIMH KBAJAPATUUHBIX HOPM.

OIIK-2

33

35.

Panr © mMONOXUTENBHBIA WHACKC KBAaIPATUIHOW (POPMBIL
[lomoxxuTenpHO  OMpEAETCHHbIE  KBaJpaTHYHbIE  (DOPMBL
Kpurepuii CunbBectpa.

OIIK-2

33

36.

OproronanbpHOE MPeoOpa30BaHNE IEPEMEHHBIX.

OIIK-2

33

37.

Crioco0 npuBeneHUs] KBAaAPaTUYHON (POPMBI K KAHOHUYECKOMY
BHJly C TOMOUIBIO OPTOTOHAJILHOTO MPE00pa3oBaHus.

OIIK-2

33

38.

Jluneiinble 0TOOpaXKeHUSI €BKIMAOBBIX MPOCTpaHCTB. [loHsTHE
n3oMophu3Ma eBKINUIOBBIX TPOCTPAHCTB.

OIIK-2

33

39.

CamocornpsikeHHbIE OmepaTopbl U ux Marpuilbl. CoOCTBEHHBIE
BEKTOPHl M  COOCTBEHHBIE 3HAYEHUS CaAMOCOTMPSHKEHHBIX
OTIepaTOpOB.

OIIK-2

33

40.

Addunnbie U ToueyHO-ad(HUHHBIE MPOCTPAHCTBA PA3MEPHOCTH
1,2, 3.

OIIK-2

33

41.

N-mepHbie adprHHBIE U TOUEYHO-ad(PUHHBIE TPOCTPAHCTBA.

OIIK-2

33

42.

[Tnockoctu B ToueyHO-ap(GUHHBIX MPOCTPAHCTBAX, UX B3aUMHOE
PacCIoJIOKEHHE.

OIIK-2

33

43.

Brinykiible MHOXeECTBa B TOUeUHO-a(pPUHHBIX TPOCTPAHCTBAX.

OIIK-2

33

44,

[IpeoOpazoBanue KoOOpAMHAT TOYKA B TOYEUHO-ah(OUHHBIX
MPOCTPAHCTBAX.

OIIK-2

33

45.

I'eomerpuueckue CBOMCTBA JIMHEUHBIX 0oTOOpakeHUI
abduaHBIX TpocTpaHCcTB. AddUHHBIE W H30METPHUECKHE
0TOOpakKeHHUSI.

OIIK-2

33

46.

[locTanoBka 3amauum MexoTpaciaeBoro ©Oananca. Kpurepuii
MPOIYKTUBHOCTU TEXHOJIOTUYECKON MAaTPHUIbl. DKOHOMHYECKUN
CMBICIT MaTPUIIBI MTOJIHBIX 3aTpar.

OIIK-2

33, V4

47.

[Tonsitue Bekropa. JIMHEHHBIE oOMNepaluyd HaJ BEKTOPaMU:
CIIOKEHHE U BBIYUTAHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yrcio. KomnHeapHbie 1 KOMILTaHAPHBIE BEKTOPBI.

OIIK-2

33

48.

HpﬂMOYFOJ’IBHa}I CUCTEMA KOOpAHMHAT Ha IIJIOCKOCTH MW B
IIpOCTPaHCTBC. KOOpI[I/IHaTBI BCKTOpa M TOYKH. KOOp,Z[I/IHaTLI
CYMMBI BEKTOPOB U IIPOU3BEACHHUA BCKTOPA HA YUCIIO. Ycnosue
KOJJIMHCAPHOCTH ABYX BEKTOPOB.

OIIK-2

33

49,

[[J'II/IHa BCKTOpa. Paccrosnue MCXKIAY ABYMA  TOYKAMH.
CKaJ'ISIpHOG IpOU3BCACHUEC BCKTOPOB. OCHOBHBIE CBOMCTBA.
BLIpa)KeHI/Ie CKaJIIPHOI'0 MMPOU3BEACHUA YCPEC3 MPAMOYI'OJIbHBIC
KOOPAWHATEI.

OIIK-2

33

50.

BeKTOpHOG U CMCIIAaHHOC TIIPOU3BEACHHA BCKTOPOB. Hx
CBOMCTBA U BBIPAXKCHUS UCPE3 MPAMOYT'OJIbHBIC KOOPAUHATHI.

OIIK-2

33

51.

[TonsTne nuHEMHOTO mnpocTpaHcTBa. JIMHEWHas 3aBUCUMOCTH
JJIEMEHTOB JIMHEMHOIO NPOCTPAHCTBA. baszuc JIHMHEHHOTO
IpoCTpaHcTBa.  Pa3sMepHOCTH  JIMHEMHOTO  IPOCTPAHCTBA.
H3omopdusm.

OIIK-2

33

52.

Mogens MeXIyHapOAHOM TOPTOBIIN.

OIIK-2

33, V4
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53.

VYpaBHEeHHs NpsAMONM Ha IUIOCKOCTH. HopMallbHBI BeEKTOp
npsAMOM. PaccTostHMe OT TOYKH 10 IPSAMON. YTOJl MEXIY ABYMs
HPSIMBIMU. Y CIIOBUS NMApaJUIEIBbHOCTH U INEPHEHAUKYIAPHOCTH
IBYX IpsIMbIX. TOYKa repeceyeHys AByX IPsIMBIX.

OIIK-2

33

54.

ItockocTi B MPOCTpaHCTBE. YPABHEHHS IUIOCKOCTH B
npocrpancTee. HopMasibHbIN BEKTOP MIIOCKOCTU. PaccTosiHne oT
TOYKH JO IUIOCKOCTH. YTOJI MEXKAY JBYMS IUIOCKOCTSIMH.
VcnoBuss mapamienbHOCTA W NEPHEHIUMKYJISAPHOCTH  JABYX
IIJIOCKOCTEM.

OIIK-2

33

55.

VYros Mexay npsMON U IUIOCKOCTBIO B IIPOCTPAHCTBE. Y CIIOBHS
nmapalyiICJIbHOCTH U HNECPHCHANKYIIAPHOCTH HpﬂMOﬁ " IINIOCKOCTHU
B MPOCTPAHCTBE.

OIIK-2

33

56.

JInHUM BTOPOTO TOpSAIKAa Ha IUIOCKOCTH: JJUIMIC, rumepboia,
napalosia. DKCHEHTPUCUTET, NUPEKTPUCH U (OKYChl KPHUBBIX
BTOPOTO NMOPSAKA Ha IUIOCKOCTH.

OIIK-2

33

5.3.2.3. 3agauu 1019 NpOBepKH YMEeHHUIl 1 HABBIKOB

Conepxanue

Komnerentus

WJIK

Pemnts cucremy JIMHENHBIX ypaBHEHM MeTo10M Kpamepa:

5x+8y+3z=-18
3X—-2y+6z2=7
2X+y—-2=-5

OIIK-2

V4

Pemnts cucremy IMHENHBIX ypaBHEHMI MeTotoM Kpamepa
MaTPUYHBIM METOJIOM:

X—4y-2z=-7
3X+y+z=5
3X—-5y—-6z=—7

OIIK-2

V4

Pemuth cuctemy nuHeHBIX ypaBHeHUN MeTo10M ["aycca
X, +3X, —3X; +4X, =9
X+ X, — X3 +2X, =5
3X, +2X, —X; =9
X, +3%X; —5X, =9

OIIK-2

V4

Jlanbl KoopauHATHI BepmuH mupamuasl A1(0,2,7), A2(4,2,5),
A3(0,7,1), A4 (1,5,0). HatiTu:

1. Inuny pebpa A1Az;

2. Yron mexnay pedpamu A1Az2 u A1As,

3. YpaBuenue pedpa A1As, ypaBHEHHE MIOCKOCTH A1A2A3 |
yros Mexay peopom A1A4 1 IockoCcThio A1A2A3;

4. YpaBHEHHE BBICOTHI, OMYIIEHHOM 13 BEpIIMHBI A4 Ha
rpadb A1A2Asz;

5. [Mnomanp rpanu A1A2A3 1 00beM MUPAMUIBI;

Cruenatp 4epTex.

OIIK-2

V4

Omnpenenure, Kak B3aMMHO PacoI0KEHbI ABE MPSMbIE, 3aJaHHbIE
obmumu ypaBaerusimMu L1 : {2x—3y—4=0} u L2 : {—4x+6y+6=0}.

OIIK-2

V4

CocTaBbTe KAHOHMUYECKOE YpaBHEHHE NPsAMOit L, mpoxoasiiei
4epe3 TOUKy M ¥ nepreHAUKYISIPHO# IOCKOCTH f3.

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

0) M (2;-5;7), B: {3x—7z=5}.

OIIK-2

V4
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5.3.2.4. Ilepeuenn Tem pepepaToB, KOHTPOJIBHBIX, pacuyeTHO-TpaguyecKux pador

3agaum KOHTPOJIbHON PadoThI

No Conepkanue Komnerenuus NJK
Pemnts cucreMy JIMHEMHBIX ypaBHEHU MeTo10M Kpamepa,
MeTo10M [aycca, MaTpUYHBIM METOJIOM.
1. 2x+y-z=1 OIIK-2 V4
3X-2y+2z=5
5x+2y—-z=-1
[Ipsmele 2x +y =0 u 4x - y - 11=0 sBustoTcss cropoHamMu
2. | TpeyroapHHKa, a Touka P (1;2) — Toukoil nepeceueHus TpeTbei OIIK-2 V4
CTOpPOHBI C BBICOTOM, omymeHHOW Ha Hee. CocTaBUTH
ypaBHEHHUE TpeTbel cTOpoHbl. CenaTh YepTex.
9 .
JIunus 3amaHa ypaBHEHHMEM I = —————B MOJSIPHON
S5+4cose
CUCTEME KOOPJIMHAT.
TpeGyercs:
1) MOCTPOUTH JTMHHUIO 1O TOYKaM, HauuHast oT @ =0 10 ¢ =27
3. | mnpumaBas ¢ 3HauCHHs Yepe3 MPOMEKYTOK 7/8; OIIK-2 V4
2) HalWTH ypaBHEHHE JAaHHOW JMHUM B JI€KapTOBOM
MPSIMOYTOJIbHOH CcHCTEME KOOpAMHAT, Yy KOTOpOl Haudajio
COBIA/IAET C IMOJIFOCOM, a MOJIOKHUTENbHAs MOJIyoCh abcuuce — ¢
MOJIAPHOM OCBIO;
3) Ha3BaTh JIMHUIO, HAWTH KOOpAWMHATHI (POKYCOB W
sKcieHTpucuTeT. CaenaTh YepTexK.
Jlausr BekTopsr & (1;2;3), b (-1;3;2), ¢ (7:-3;5),
4. | d(6;10;17) B Hexoropom O6asmce. [lokazaTb, YTO BEKTOPEI
a,b,C oOpasyror 6a3uc; HAWTH KOOPAMHATHI BEKTOpA d BoTOM OIIK-2 v4
6azmuce.
- Z+2i
5. | Berauciuts wWz) = 22 +(Z-i%)(z+2)- ) OIIK-2 V4
' Z—5i
mpu z=4-7i.
v 5 . 4 \/_ -
6. | Haiitu Bce 3HaueHUs1 KOpHSL. & 3 2 +1 OIIK-2 V4

5.3.2.5. Bonpocel 1151 KOHTPOJILHOM (pacueTHO-rpaduyecKkoii) padoThl

«He npeaAyCMOTPCHBD>
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5.4. Cucrema OICHUBAHMSA JOCTHKEHHS KOMIIeTeHIIMI

5.4.1. Ouemca JOCTHKEHHSI KOMIIETEHIIMH B X0/€ l'lpOMe)KyTO‘lHOﬁ arrecranum

OIIK-2
NHaukaTopsl TOCTHXEHUS KOMITETCHITUU HoMena BOIDOCOB 1 3a1a
OIIK-2 pa Botip 8
Kon Conepxanue BOTIPOCHI K 3aUeTy | 3aaud K 3a4eTy
3Harh METOJI0JIOTHIO WCTIOJTb30BAHMS
AOTOTT 3,5, 10-20, 25-31,
33 | UHCTpYMEHTOB JIMHEHHOW anreOphl MpU aHAIU3e 34
SKOHOMUYECKUX MPOIECCOB U MOJIEIIECH
YMeeT mpuMeHsATh ammapar JuHeWHo# anreOpsr | 1-4, 6-9,13, 15-
V4 | i ucciaenoBaHUs OKOHOMHMYECKHMX 3ajad U 19,21-24,32- 1-6
pa3pabOTKN HOBBIX METOJIOB UX PEIICHUS 33,35-36

5.4.2. OneHka J0CTHKEHHSI KOMIIETEHIIMH B X0/1€ TEKYLIEr0 KOHTPOJIsA

OIIK-2

WuaukaTopsl goctkenust komnerenuuu OIMK-2

Homepa Borpocos u 3aaau

3a1a4u
BOIIDOCHI BOIIPOCHI JJIsL
Kon Coneprkanue TecpTOB YCTHOTO | TIPOBEPKH
ompoca YMEHUH U
HAaBBIKOB
3HaTh METOI0JIOTHIO HUCIOJb30BaHUS 2-9, 15,16,
33 | MHCTPYMEHTOB JTMHEHHON anreOphl MpH aHaH3e 22,23, 217- 1-56
SKOHOMHYECKHX IIPOIIECCOB U MOJEIIEH 51,54-59,65-
68, 73,75.
YMeeT MpUMEHSTh amnmapar JuHeHHou anreopsr | 1,10-14, 17-21,
Y4 | qns  wccienmoBaHMS ASKOHOMHUYECKHX 3a1ad U 24-26, 49 52 1-6
52,53,60- '
pa3pabOTKK HOBBIX METOIOB UX PELICHHS 199,
64,69-72,74.

6. YueOHO-MeTOAUYeCcKOe U MH(OPMAIIHOHHOE 00ecTiedeHue U CIUTIINHbI

6.1. Pexomenayemasi aureparypa

2.1. YueOHble

U3gaHusa

1.00
Briciiast MmaTremMaTuka B yrpakHeHUsX U 3aaa4dax. Y. 1: [ygeOHoe 1.00
noco6ue st By30B]: B 2 u/ 1. E. Jlanko [u ap.] - M.: OHUKC, [2009] -
368 c.
Beiciias maremaTHKa B ympaKHEeHUX U 3agadax. Y. 2: [yueOHoe 1.00
nocob6ue st By30B]: B 2 u /1. E. Jlanko [u ap.] - M.: OHUKC, [2009] -
448 c.
Bricmrast MaTemMaTuka Uit SKOHOMUCTOB: Y4€OHUK JUIS CTYIEHTOB 1.00

BY30B, 00yJaroIMXCs M0 SKOHOMHUYECKUM crieransaocTsM / [H. 1.
Kpewmep [u ap.]; nox pea. H. L. Kpemepa - M.: FOnutn, 2010 - 480 c.

I'opnau b. A. JIuneitnas anre6pa [Daextponnslii pecypc] / T'opnau b. A. [1.00




2.2.
Mertoanueckue
U3JaHUS

2.3.
IIepnoanueckue
U3IaHUS
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- Cankr-IletepOypr: Jlanb, 2022 - 480 c. [DU] [OBC Jlans] URL:
https://e.lanbook.com/book/210983

I'opmau B.A. Jluneitnas anre6pa: yueonoe nocobue / b.A. I'opnay -
Cankrt-IlerepOypr: Jlans, 2012 - 476 ¢

Hemunosuy b. I1. KpaTkuii Kypc BeIcIIei MaTeMaTuku: yaeOHOe
noco6ue s By30B / b. I1. Jlemunosuy, B. A. KyapsiBues - M.
Actpens, 2008 - 656 c.

OcHOBBI JIMHEWHOM anreOpsl: yueOHOe mocodue sl CTY/IEHTOB
(bakynpTera OyXraiTepckoro y4éra u (PMHaHCOB, MPOXOIAITUX
noarotoBkKy mo Hampasienuio 080100.62 (38.03.01) "Oxonomuka" / A.
I'. Byxosen [u zp.]; BopoHexckuii rocyaapcTBEHHBIN arpapHbIi
yHHUBepcuUTeT ; noJ ped. A. I'. byxosna - Boponex: Boponexckuii
rocy/lapCTBeHHbIN arpapHblil yauBepcurert, 2015 - 137 c. [UUT 12845]
[IIT] URL: http://catalog.vsau.ru/elib/books/b107264.pdf

Pxxesckuii C. B. Beiciiast matemaTuka I: nuaeitHas anrebpa u
aHAJTMTHUYECKasi TEOMETPHUsI [IEKTPOHHBIN pecypc|: YueOHoe nocodue /
C. B. PxeBcknii - Mocksa: OOO "Hay4yHO-u31aTENbCKUN LEHTP
NH®PA-M", 2019 - 211 c. [DU] [OBC 3nanuym] URL:
https://znanium.com/catalog/document?id=350950

Pynpix b. M. JIuneitHas anrebpa [MeKTpOHHBIN pecypc]: YuebHoe
nocobue / b. M. Pynsik - Mocksa: OOO "Hay4Ho-u31aTenbCKU LEHTP
NH®PA-M", 2023 - 318 c. [DU] [OBC 3nanuym] URL:
https://znanium.com/catalog/document?id=432196

[epmon I'. C. Jluneiinas anredpa: Teopus U MPUKIATHBIC aCTICKTHI
[anexTponHbIit pecypc]: Yuednoe mocodbue / I'. C. IlleBioB - Mocksa:
NzpatensctBo "Maructp”, 2023 - 544 c. [DU] [ObC 3nanuym] URL:
https://znanium.com/catalog/document?id=432182

[epmaes B. I'. JIuneiinas anredpa. Yacte I. OCHOBBI TMHEHHOM
anreOpsl: YueOHO-MEeTOuYeCKOe Toco0ue A CTyIeHTOB | kypca
[anexTpoHHBIH pecypc]: YueOHo-MeToauueckas aureparypa / B. T
[llepmineB - Mocksa: U3natensctBo "Menemxkep”, 2007 - 128 ¢. [DU]
[DBC 3nannym] URL:
https://znanium.com/catalog/document?id=274321

Jluneitnast anre6pa [ DIEKTPOHHBIN pecypc|: METOMYECKHUE YKa3aHUs U
WHIUBUAyalIbHbIE 3aaHus 110 aucuuruinae Jluneiinas anredpa ans
Hanpasienus 38.03.01 Dxonomuka / BopoHexxckuii rocyjapcTBEeHHbBIN
arpapHblil yausepcurer ; [cocT. JI. A. IlIumxkuna] - Boponex:
Boponexckuii rocynapcTBeHHbIN arpapHbiid yauuBepcutet, 2021 [11T]
URL.: http://catalog.vsau.ru/elib/metod/m164722.pdf

BectHruk BopoHexkcKkoro rocyiapcTBEHHOTO arpapHOTO YHUBEPCUTETA:
TEOPETUUYECKHI U HaydyHO-IIPaKTUYeCKUi xKypHan / BopoHex. roc.
arpap. yH-T - Boponex: BI'AY, 1998-

OKOHOMHKA ¥ MaTEeMaTHYCCKUE MCTOABI: )KypHaJI / YIpCOAUTCIIb :
AKa)IeMI/I‘-IeCKI/Iﬁ HaquO-HSILaTeHBCKHﬁ, MMpOU3BOACTBCHHO-

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00
1.00

1.00
1.00

1.00


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
https://znanium.com/catalog/document?id=432182
https://znanium.com/catalog/document?id=274321
http://catalog.vsau.ru/elib/metod/m164722.pdf
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MOJIUTpapUUECKUI U KHUTOPACIPOCTPAHUTENIbCKUH 1IeHTp Poccuiickoit
akanemuu Hayk "M3narensctBo Hayka " - MockBa: Hayka, 1965-

6.2. Pecypceol cetu UnTEepHeT

6.2.1. DyeKTpOoHHbIE OMOJIMOTEYHbIE CUCTEMBI

No HazBanue Pasmemenue

1. | Jlasp https://e.lanbook.com

2. | ZNANIUM.COM http://znanium.com/

3. | IOPAUT http://www.biblio-online.ru/
4. | E-library https://elibrary.ru/

5. | Dnektponnas 6ubnmuoteka BI'AY http://library.vsau.ru/

6.2.2. IlpodeccnonanbHblie 6a3bl JAHHBIX U HHGOPMALMOHHbIE CHCTEMbI

HasBanue

Pa3smemenne

1. |CnpaBoynas npaBoBas cucrema ['apaHat

http://www.consultant.ru/

2. |CnpaBounas npaBoBas cucrema Koncymprant [lmroc

http://ivo.garant.ru

3. |IIpodeccronansubie cipaBouHbIe cucTeMBbl «Komexcey

https://Texakcnept.caifT/sistema-
kodeks

6.2.3. CaiiTbl M1 HHPOPMALIMOHHBIE TOPTAJbI

Ne HazBanue Pa3smenienne

1. | Ob6pa3oBaTenbHBIC PECYPCHI IO MATEMATHUKE www.math.ru
HNuTtepHer 6MOIMOTEKA MOMYASIPHOHN (HU3UKO- -

2. p o YIp ¢ http://ilib.mccme.ru/
MaTeMaTHYeCKO! JINTepaTyphl
CalT 0 pa3zesie BbICIICH MaTEMATUKH — JIMHEWMHOMN

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

4 «Pe3osbBEeHTaY https://www.resolventa.ru/

" | yueOHbIE MATEPHAIIBI. index.php/lineinaya-algebra -

7. MaTepuaJibHO-TeXHHUYECKOe U MPOrpaMMHOe obecrniedeHne TUCHUIITHHbI

7.1. llomemieHus1 1J1s1 BeJleHUs1 00Pa30BaTeJIbHOIO Mpouecca u 000py10BaHHue

HaumeHnoBaHue noMereHuii uist IpoBEACHUS BCEX BUI0B
y4eOHOI 1esITebHOCTH, IPEAYCMOTPEHHOW Y4eOHBIM
IUTAHOM, B TOM YHCJI€ IOMEIIEHUS JUIsl CAMOCTOSTEIbHOM
paloTBhl, ¢ yKa3aHUEM IEPEYHs] OCHOBHOIO 000pYy10BaHMUS,
y4eOHO-HAaIJIAJHbIX TOCOOUH U UCTIOIBb3YEMOTO
IPOrpaMMHOTr0 00ECIeYeHHU S

Anpec nomenieHun st
MIPOBEJICHUS BCEX BUJIOB YU€OHOM
JIeITEILHOCTH,
MPeyCMOTPEHHON y4eOHbIM
IUIAaHOM

VYuebHas ayauTopus Ui MPOBENEHUS YYEeOHBIX 3aHSTHI:
KOMIUIEKT  y4eOHOM mebenu, JEMOHCTPAaLMOHHOE
o0opyZ0BaHuE U y4eOHO-HATIAIHbIE TOCOOUS .

VYuebHas ayauTopus Ui MPOBENEHUS YYEeOHBIX 3aHSTHH:
KOMIUIEKT  y4eOHOM mebenu, JEMOHCTPAaLlMOHHOE
o0opynoBaHue " yueOHO-HarJIATHbIE nocoowus,
KOMITBIOTEpHAs] TEXHUKA C BO3MOXHOCTBIO MOJKIIOUEHUS K

394087, Poccuiickas denepanus,
Boponexckas o01acTsb,
TrOpPOJCKOM OKPYT TOPOJT

Boponex, ropox Boponex,
yinuna Muuypuna, 1om 1

394087, Poccuiickas @enepanus,
Boponesxckas 0651acTb,



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
https://www.resolventa.ru/
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ceTu "UuTepHer" u obecrneyeHueM JOCTyna B
ANEKTPOHHYI0 HH(POPMAIIMOHHO-00pa30BaTEIBHYIO CpENy,
UCTOJb3yeMoe mporpamMmmHoe obecnieueHne MS Windows /
Linux (ALT Linux)/ Pex OC, Office MS Windows /
OpenOffice / LibreOffice, Adobe Reader / DjVu Reader,
Sunexc bpaysep / Mozilla Firefox / Internet Explorer,
DrWeb ES, 7-Zip, MediaPlayer Classic, eLearning server ,
AST Test.

TOPOJICKON OKPYT TOpoJl
Boponex, ropon Boponex,
ynuiia Muuypuna, 1om 1

[Tomemenne Uisi CaMOCTOSATENBHOW pabOTHI:  KOMIUIEKT
yueOHON Mebenn, IeMOHCTpalroHHOe oOOpyJqoBaHHME U
y‘-Ie6HO'HaFJI$[I[HI)Ie HOCO6I/I$[, KOMIIBIOTCpHAsA TCEXHUKa C
BO3MOXHOCTBIO MOJKIIOUeHUs K cetu  "VHTepHer" u
o0ecrieyeHreM JIOCTyIa B 3JEKTPOHHYIO WH(OPMAIMOHHO-
00pa3oBaTeNbHYI0 Cpely, HCIOJIb3YyeMOe MPOTPaMMHOE
obecneuenne MS Windows / Linux (ALT Linux)/ Pen OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe
Reader / DjVu Reader, fAnnexc bpaysep / Mozilla Firefox /
Internet Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic,
eLearning server , AST Test.

394087, Poccuiickas ®enepanus,
Boponexckas 06acts,
TOPOACKOM OKPYT TOPOJ

Boposnex, ropon Bopouex,
ynuua Muuypuna, 1om 1 (ayz.
113, 115, 116, 119 120, 122,
123a, 126, 219, 220, 224, 241,
273 - ¢ 16.00 no 20.00), 232a

7.2. IlporpamMHoOe obecrieyeHue
7.2.1. IlporpammHoe o0ecnievyeHre 001ero HAa3HAYCHUSA

No HazBanme

Pa3smemnienne

Omneparmonnsie cuctembl MS Windows /Linux /Pex OC

I1K B nokanepHOI cetu BI'AY

[MakeTs! oducHbx nmpunoxkenuit MS Office /
OpenOffice/LibreOffice

IIK B joxkanpHOM cetn BI'AY

[Tporpammel g mpocmotpa ¢aiinoB Adobe Reader /
DjVu Reader

IIK B nmoxanpHOM cet BTAY

Edge

Bbpayzepwr AAnnexc bpaysep / Mozilla Firefox / Microsoft

IIK B nmoxanpHOM cet BTAY

AntuBupycHas nporpamma DrWeb ES

IIK B nokanpHOM cet BTAY

IIK B nokanpHOM cetn BTAY

Mynerumenna npourpeiBarenb MediaPlayer Classic

IIK B nokanpHOM cet BTAY

[TnaTdhopma onnaiin-ooydenus elearning server

IIK B nokanpHOM cetn BTAY

4
5
6 | I[Iporpamma-apxuBarop 7-Zip
7
8
9

Cucrtema koMmibtoTepHoro tectupoBanust AST Test

IIK B nmoxanpHOM cetu BI'AY

7.2.2. CienuaJu3upoBaHHOE IPOrPpaMMHOe obecrievyeHmne

Ne HazBanue

Pa3zmerenue

Solver

MOI[y.]'IL PCUICHHA OIITUMHU3AIMOHHBIX 3aJa4 Open

IIK B noxanpHOM cet BTAY

Trello

OO6naunas mporpamMma i YIOpaBJICHUS MPOEKTaMU

[1K, ayn. 20 (K2), aya. 104,
321 (K3)

[TakeT craTrcTHYecKOi 00pabOTKHU TaHHBIX Statistica

[IK B mokanpHOM cet BAY

[IK B mokanpHOM cet BAY

2
3
4 | Cuctema KoMnbroTepHO# anredpel Mathcad
5 | Cucrema koMmnblOTepHOH anre6psl Maxima

TIK ays. 116, 120 (K1)




8. MexkaucuumInHAPHbIE CBA3H
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Jlucuuiuiiza, ¢ KOTOpor
HEOOXOIUMO COTJIACOBAHHE

Kadenpa, Ha xotopoit
MpernogacTCa JUCHUTLUIMHA

[Toanuck 3aBemyroniero
kadeapoit

b1.0.15 Marematuueckuii | IKOHOMUYECKOTO aHaJm3a, JILA. 3anopoxiieBa
aHaIu3 CTATUCTMKM W  IPUKIAJHON =
MaTeMaTUKU "’7%
b1.0.17 Teopust | DKOHOMHUYECKOTO aHaJIN3a, JILA. 3anopoxueBa
BEPOSITHOCTEMN U | CTATUCTUKH W TPUKIATHON =
MaTeMaTH4ecKas MaTeMaTHK! (”7%
CTaTUCTHKA
b1.0.21 DxoHomeTpuka OKOHOMHUYECKOTO aHaJIM3a, JILA. 3anopoueBa
CTATUCTMKM W  NPUKIAJHON =
MAaTEMaTHKU ‘7%




Crpannna 36 u3 36

JIncr nepnoauveckux npoBepoxk padoyeii NporpaMmsbl
1 MH(pOpMaIUsi 0 BHECEHHBIX H3MEHEHHUAX

JloJKHOCTHOE JIUIIO, HoTpebHOCTD Vindopmars o
MIPOBOJIUBIIIEE
P ll. BILO Jlata B KOPPEKTUPOBKE YKA3aHUEM BHECEHHEIX
HPOBCPKY: .MU, COOTBETCTBYIOILIUX Pa3/Ie/iOB 3MEHEHMSIX

JIOJKHOCTD paboueii mporpaMMsbl

H.o. 3aBenyromero

kaenpoit [Tannna | HIpoTOKON
E.b. Ne 12 ot

26.05.202

j 4/ . y4eOHBIH TOT

Pabouas mporpamma

B
aKTyaIu3upoBana Ha 2025-2026 HeCEHBI N3MEHEHU

BILO. 6.1;7.1;7.2
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