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PabGouas mporpamma paspaborana B cootBeTcTBUU ¢ DenepanbHbIM TOCYAapCTBEHHBIM
00pa30BaTeIbHBIM CTaHIAPTOM BBICIIEI0 0Opa3oBaHUs MO HampasiaeHuio moarotoBku 38.03.01.
DKOHOMHKA, YyTBEepXKICHHbIM [IpHKa3oM MHHHCTEpCTBA HAyKW M BBICHIETO 00pa30BaHUS
Poccuiickoit @enepanuu Ne 954 ot 12.08.2020 r.

PaGouas mporpamma yTBep)KIeHa Ha 3acefaHWH Kadenpbl dKOHOMHYECKOrO aHallu3a,
CTATUCTUKU U MPHUKIAIHON MateMaTuku (mpotokos Ne 9 ot 15.04.2024 1.)

3aBeaywuuii kadeapoii ‘7% JI.A. 3anopo:kueBa

PaGouass mporpamMma peKOMEHJOBaHA K HCIOJB30BAHUIO B Y4eOHOM Ipoliecce
METOAMYECKON KOMHCCHEH SKOHOMUYeCcKoro ¢akynbrera (mpoTokoi Ne 9 ot 21.05.2024 r.).

IIpeacenarenns MeTOAUYECKONH KOMUCCHN JL.B. bpsinueBa

Penenzent paGoudeit mporpammbl: HayaibHUK MUDHC Poccun Nel7 mo Boponexckoi
00J1aCTH, COBETHHK TOCYJapCTBEHHOMN TpaxkaaHckon ciyk0b1 Poccuiickoit deneparnuu 1 kiacca
Boponosa Omnbra BsiuecnaBoBHa.
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1. O0mas xapakTepucTUKa JUCUMILIMHBI

1.1. Hean AUCHUIIAHDBI

Heapro u3yuyeHus: AMCLUIUIMHBI SBISICTCA IOCJIEAOBATENIbHOE H3JI0KEHHUE OCHOBHBIX
METO/IOB U Pe3yJbTaTOB JMHEHHOW anreOpsl, KOTOpble OyAyT HEOOXOAMMBI B JajbHEHIEM I
OCBOEHHMS MaTE€MaTHMYECKMX U CTaTUCTMUECKMX METOJOB B YIPAaBICHUM U OSKOHOMHKE;
BOCIIUTaHUE y 0OY4YaIOIMIMXCsl HABBIKOB JIOTHYECKOTO MBILIUIEHUS U (OpMaJIbHOI0 00OCHOBAHMUS
pelleHus MOCTaBJICHHBIX 3a/1ay.

1.2. 3apaum JUCHUIIUHBI

3agayamMu JUCUMIJIMHBI SIBJISIOTCS

— chopMHpPOBATE YMEHHE U HABBIKM PAOOTHI C MaTEMAaTHYECKHM allapaToM pa3/elioB
JMHEWHOM anreOpbl A peleHUs PUKIIaJHbIX 3a/1a4 B 3KOHOMHUYECKOH J1eATEIbHOCTH;

— olpeJeneHne U yrnopsaJjoueHue Heo0X0ouMoro oobeMa HHPOPMaIUH P OCTAHOBKE,
peanu3anuu M 00pabOTKE MTOTOBBIX PE3YyJIbTATOB MATEMAaTHYECKOM MOJENM 3KOHOMHYECKOH
3aJauu;

— QopMmupoBaHHE TPAKTUYECKHMX HABBIKOB, KOTOpPbIE IIO3BOJST B JajbHEHIEM
MIPUHUMATB 3PP EKTUBHBIE PElIeHUs B TPO(ECCHOHATBHOM e TENbHOCTH.

1.3. IIpeaMeT AUCUMIIIINHBI
IIpeamMeToM W3y4YeHHUS SBJSIOTCS MAaTEMaTHYECKHE OOBEKThI JMHEHHOW MPHUPOIBI:
CHUCTEMbl JIMHEHHBIX YypaBHGHUM, JIMHCHHBIE MHOrooOpasusi, BEKTOPHBIE IPOCTPAHCTBA,
JTUHEHHBIE 0TOOpAXKEHUS U T.J1.

1.4. MecTo TUCUMILUIMHBI B 00pa30BaTeJIbHOM porpaMme
JlaHHas IMCUUIUIMHA OTHOCUTCS K 00s3aTenbHbIM nucuuiuimHaM OIl. Ona usyuaercs B
IIEPBOM CEMECTPE.
1.5. B3aumocBs3b ¢ APYrMMH JHMCUHUIIHHAMH
Hucuunmuna b1.0.13 Jluneiinas anrebpa cBsi3aHa cO CIEAYIOLMMH JAUCIUIUIMHAMU
y4eOHOro TJ1aHa:

— B1.0.15 Marematnueckuii aHaIn3;
— Bb1.0.17 Teopus BeposSTHOCTEN U MaTeMaTU4ECKAsl CTATUCTHKA;
— b1.0.21 DxonomeTtpuka.

2. [lnanupyemble pe3yJibTaThl 00y4eHHUsI N0 JTUCHHUIJIHHE

Komnerenuus NHankaTop J0CTHAKEHUS] KOMIIETEHIMH
Kon Conep:xkanue Kon Conep:xkanue
OIIK-2 |CrocobGen OCylIecTBIATh| 33 |3HaTh METOA0JIOTHIO KCMOJIb30BAaHUS
coop, 00paboTKy u MHCTPYMEHTOB JIMHEHHON anreOpbl IpH aHalu3e
CTaTUCTUYECKUM aHaIu3 HKOHOMUYECKUX MPOLIECCOB U MOAEIEn
JAHHBIX, HEOOXOMUMBIX Misi| Y4 |YMeTh NPUMEHSATh amnmapar JMHEHHOW anreOpsl
peleHus IIOCTaBJIEHHBIX JUI  WCCIEOBaHUS JKOHOMHYECKHX 3a1ad M
HPKOHOMHUYECKHX 3a]a4 pa3pabOTKH HOBBIX METOJIOB UX PEILICHHS




Crpannna 4 u3 36

3. O0béM IMCUMIIMHBI U BUBI Y4eOHOIl padoThl

3.1. Ounas ¢popma o0yuyeHus

CemecTp
Iloxa3aTenu 1 Bcero
OO6mas Tpy10€MKOCTb, 3.€./d 3/108 3/108
OO6murast koHTaKTHAs padora, 4 56,15 56,15
O6mrast camocTtosiTenbHast paboTa, 4 51,85 51,85
KonraxtHas pa6u0Ta IpU TPOBEICHUU 56,00 56
y4eOHBIX 3aHATUH, B T.4. (4)
JIEKITH U 14 14
IIPaKTUYECKU E-BCET O 42 42
CamocrosiTenpHas pabota pu 43 43
MIPOBEICHUH YICOHBIX 3aHATHIH, 9
KonTakTHass pabota mpH MPOBEIECHUU
IIPOM XK YTOYHOM aTTecTaluuu 0,15 0,15
o0yJarImmxcs, B T.4. (4)
3a4er 0,15 0,15
CaMOCTOHTeHBHEUI pabora npu 8,85 8,85
MPOMEKYTOUYHON aTTeCTalluu, B T.4. (1)
MOJIrOTOBKA K 3a4eTy 8,85 8,85
®opMa NPOMEXYTOUHON aTTECTAI[UU 3ayer 3a4yer
3.2. O4Ho-3204Has ¢popMa 00y4eHHsA
IToka3zarenn CeMle TP Bcero
OO011ast Tpy10EMKOCTB, 3.€./9 3/108 3/108
OO6mu1ast koHTakTHas padorTa, 4 18,15 18,15
O6mrast camocTtosiTenpHas pabora, 4 89,85 89,85
KonTtakTHass pabota mpu NpOBEICHUU
. 18 18
y4eOHBIX 3aHATHH, B T.4. (1)
JIEKIIAU 10 10
MPAaKTHIECKH E-BCETO 8 8
CamMocrogTeanHas pabora npu 81 81
MPOBEICHUN YUEOHBIX 3aHATHH, U
KonrtakTHas paboTa mpH NpOBEICHUU
MTPOMEXKYTOUHOM aTTecTaluu 0,15 0,15
o0ydJarmmxcs, B T.4. (4)
3a4der 0,15 0,15
CaMOCTOSITeJ'II)HElSI pabora npu 8.85 8,85
MIPOMEKYTOYHOM aTTECTAINH, B T.4. (1)
MOTOTOBKA K 3a4eTy 8,85 8,85
dopma NPOMEKYTOYHON aTTeCTALlU 3a4er 3a4er
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4. Conep:xanue TUCIHUILIMHBI
4.1. Conep:xxanue TUCUMILIMHBI B pa3pe3e pa3aesioB U MoAPa3ieioB

Pa3zjnea 1. Marpuunas ajnreopa

[Mogpaznen 1.1. Matpunpl. Onepauun Hajx matpuniamMd. OCHOBHBIE CBOMCTBA OIepaluii Hal
Matpuiiamu. Onpenenurens. Beraucnenue odpatHoii MaTpuiibl. CBOCTBa 00paTHOW MaTPHIIBL.
[Monpasnen 1.2. Panr maTpuiibsl. BeraucieHue panra MaTPHIIBL.

Paznen 2. Pemenue cucrem JTUHEHHBIX ajredpanyeckux ypaBHeHMit

ITonpasznen 2.1. Pemenue cucteM ypaBHEHUH MaTPUYHBIM METOJIOM.

Pemenue cucrem ypaBHenuit metogom Kpamepa. Pemenne cucrem ypaBHeHui metooM ['aycca.
[Monpaznen 2.2. CTpyKTypa MHOXKECTBA PEIICHUH CHCTEMBI JIMHEHHBIX ypaBHEHHH.

Teopema Kponekepa-Kanemm.

Pa3znen 3. OcHOBBI BEKTOPHOM ajaredpbl

[Toppasnen 3.1. [TonsTe BekTopa. JIMHEHHBIE onepaliuy HaJl BEKTOPaMH, UX cBorcTBa. T eopema
0 KOJUIMHEApHBIX BeKTOpax. JlelicTBUS Haa BEKTOpaMH, 3aJaHHBIMU CBOMMHU KOOpAMHATAMM.
Monyns BexkTopa. HanpaBnstomue KocuHychl BekTopa. KoopinHaThl MPOM3BOJIBHOIO BEKTOpA B
JEKapTOBOU cHCcTeMe KoopaAuHaT. CKasIpHOE TPOU3BEAECHUE BEKTOPOB.

[Monpaznen 3.2. TlonsTHe nMHEHHOro mpocTpaHcTBa. [IpuMepbl JMHEHHBIX HPOCTPAHCTB.
JluneliHas 3aBHCUMOCTb W HE3aBUCHUMOCTb BEKTOpOB. PaHr cucrembl BekTOpoB. basuc u
pa3MepHOCTh BEKTOPHOTro MpocTpaHcTBa. KoopauHaTe! BekTopa B 6asuce.

Pazgea 4. /InHeiiHbIe MHOT000pa3usi B eBKJIMI0BbIX IPOCTPAHCTBAX

[Togpaznen 4.1. YpaBHeHHE TPSAMONM Ha IUIOCKOCTU. YpaBHEHUE MPSIMOM, MPOXOASIIEH uepes
3aJlaHHYI0 TOYKY MEpHEHIUKYJISIPHO 3aJaHHOMY BeKTopy. VcciemoBaHue oOIIEro ypaBHEHUS
IpAMOM. YTos MeXAy NPAMBIMU. Y CJIOBHS apaICIIbHOCTU U NEPIEHANKYIIPHOCTH IPSAMBIX.
[Tonpasznen 4.2. YpaBHEeHUE TIOCKOCTH, TPOXOIAIIEH Yyepe3 3aJaHHYI0 TOUKY MEePIEeHIUKYIIPHO
3aJlaHHOMY BekTopy. MccrnenoBanue oOuiero ypasHeHus niockoctd. Kanonudeckoe ypaBHeHHE
NpsAMOM B NIPOCTPAHCTBE. YpPaBHEHUE NPAMON, MPOXOASAIIECH Yepe3 JABE pa3IMYHbIE TOYKU
MIPOCTPAHCTBA. YTOJI MEXIAY IUIOCKOCTSAMHU. YTOJ MEXKAY HPSAMBIMA B IPOCTPAHCTBE. YTOI
MEXAY MPSIMOM U IUIOCKOCTBIO.

[Tonpasnen 4.3. KpuBbie BTOpOro mopsijika: JUMIC, runepoosa, mapadoia.

Pa3znes 5. MHOro4/jieHbl M KOMILUIEKCHBIE YHCJIA

ITompazmen 5.1. Muorounensl. KommiekcHble yucna W JIeWCTBUS HaJ HUMUA. Moayib H
aApryMEHT KOMILJIEKCHOTO YHCJIa.

[Mompazmen 5.2. ®opmebl 3anMcH KOMIUIEKCHBIX yucel. J[elicTBUS HaJl KOMIUIEKCHBIMH YUCJIAMHU B
TpuroHomerpudeckoil ¢gopme. @opmyna Myaspa. KopeHb N-oif creneHH M3 KOMIUIEKCHOTO
gyucna. [TokazatensHas ¢popma KomruiekcHoro uncia. @opmyna Ditnepa.

Pa3nen 6. JInHeiinbie oneparopbl

[Monpasnen 6.1. [TousaTue smHelHOrO oneparopa. [IpuMepsl TMHEHHBIX omepaTopoB. [lercTBHs
HaJl JMHEHHBIMH omepatopamu. OOmMI BHUA JMHEWHOrO OINEpaTopa, MaTpulla JIMHEWHOTO
oreparopa.

[Tonpasznen 6.2. CobcTBEHHBIE YKCla U COOCTBEHHBIE BEKTOPHI MAaTPULIbl. XapaKTePUCTHUECKUN
MHOI'OWJIEH MaTpHUIbI.

Pa3znen 7. /InHeiiHbIe MOeJN B IKOHOMHYECKHUX 32/1a4aX

[Togpaznen 7.1. Moaens MeXIyHapOAHON TOPrOBJIH.

[Tonpasznen 7.2. CtaTuueckas MoJ1eib JIMHEHHON MHOT00TpaciieBOi SKOHOMUKHU JICOHThEBA.
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4.2. PacnpeejieHre KOHTAKTHOM U CAMOCTOATEJIbHON Pad0ThHI IPH MOATOTOBKE K

3aHATHUAM 110 MoJApa3jaejiamM

4.2.1. Ounas ¢popma 00yyeHuUs

Pazpnensl, moapasaensl JUCIUTLIMHbBI

KonTaktHas
pabora

JI I13

CpP

Pa3znen 1. Marpuunas anreopa

4

[Mompazmen 1.1. Marpunpsl. Onepanuu Haax MaTPUIIAMH.
OcHOBHBIE CBOMCTBA ornepauuili Haj MaTpulamMu. OnpeaenuTeb.
Brruucnenne obpatHoi MaTpuiisl. CBoWcTBa 00paTHON MaTPHUIIBL.

[Tonpasznen 1.2. Panr maTtpunel. Beruncnenue panra MaTpHIIbL.

Pasnen 2. PemeHue cucremM JIMHEHHBIX ajred0pamyecKux
YPaBHEHHM U

[Monpaznen 2.1. Pemenwe cucreM YypaBHEHHH MaTPUYHBIM
MerogoMm. Pemenne cucrem ypaBHeHuid wmeronoM Kpamepa.
Pewenne cucrem ypaBHeHuii Mmetogom ["aycca.

[Mompazmen 2.2. CTpykTypa MHOXKECTBA PEIICHUH CHCTEMBI
nuHenHbIX ypaBHeHul. Teopema Kponekepa-Kanemm.

Pa3jnea 3. OcHOBBI BEKTOPHOM aJreopbl

[Moppaznen 3.1. Ilonstue Bexropa. JIuHeliHbIe omepanuu HaL
BEKTOpaMH, UX CBOMCTBA. TeopemMa O KOJUIMHEApHBIX BEKTOpAX.
JleiicTBUs HaJ BEKTOpaMH, 3aJJaHHBIMU CBOMMM KOOpAMHATAMM.
Monyns  BekTOopa. Hampapnsiomme  KOCHMHYCBI — BEKTOpa.
KoopauHaTsl mpoH3BOJBHOIO BEKTOpPA B JIEKAPTOBOM CHCTEME
koopanHatT. CKaJsspHOE IPOU3BEIEHNE BEKTOPOB.

IMonpaznen 3.2. IlousiTHe NMHEWHOrO MPOCTpaHCTBA. lIpumepsr
JUHENHBIX  NPOCTpaHCTB. JIMHEWHas  3aBUCUMOCTb U
HE3aBUCHMOCTh BEKTOpPOB. PaHT cuctembl BekTopoB. basuc u
Pa3MepHOCTh BEKTOPHOTO ITpocTpancTBa. KoopanHaTel BEKTOpa B
Oasuce.

Pa3nen 4. JInneiinbie MHOT000pa3us B eBKIHI0OBBIX
NMPOCTPAHCTBAX

[Tonpasnen 4.1. YpaBHeHHE TPSAMOI Ha TUIOCKOCTH. Y paBHEHHE
IpSIMOM, MPOXOJAIIEH Uyepe3 3aJaHHYI0 TOUYKY NEepHEeHANKYISIPHO
3aJlaHHOMY BeKTopy. VccieqoBanue o01iero ypaBHeHUs MPSIMOM.
Yrom Mexay OpsAMBIMU.  YCIOBHS  NAapajuIeIbHOCTH U
MIEPIEHANKYJIIPHOCTH MPSIMBIX.

[Monpasnen 4.2. YpaBHeHHME IJIOCKOCTH, MPOXOASIEH uYepes
3aIaHHYI0  TOYKY [MEpHEHIUKYJSIPHO 3aJaHHOMY BEKTOpY.
HccnenoBanme o01miero ypaBHEHHs IUIOCKOCTH. KaHoHHMYecKoe
YpaBHEHHUE IMPAMOW B IMPOCTPAHCTBE. YpaBHEHHE NPSMOM,
MPOXOAAILEH Yepe3 JIBE pa3jM4yHble TOYKH MPOCTPAHCTBA. YTOII
MEX]ly TUIOCKOCTSMH. YTOJ MEXAY MPSAMBIMU B MPOCTPAHCTBE.
VYron Mexay npsMoOl U TIJIOCKOCThI0. KpuBble BTOPOro mopsiaka:
AJUIMIIC, THIIEpOoIIa, mapabdora.

Pa3znen 5. MHOTo4jeHbl H KOMILIEKCHbIE€ YHCJIA

[Toppasnen 5.1. Muorounensl. KoMriekcHbIe YHCTa U IEHCTBUS
HaJl HUMH.
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Pa3nen 6. JIuneiinbie onepaTopbl

8

[Monpasnen 6.1. Ilonstue nuHelHoro omnepatopa. IIpumepst
JIMHEUHBIX  OIMEPATOPOB. HelictBus ~ HaJg  JUHEUHBIMHU
omeparopamu. OOIMK BUJ JHUHEHHOrO OmEpaTopa, MaTpHIlA
JIMHEHNHOT 0 oneparopa.

[Mompazmen 6.2. CoOCTBEHHBIE YMCIA M COOCTBEHHBIE BEKTOPHI
MaTpULbl. XapaKTEPUCTUUECKUI MHOTOUYJIEH MAaTPULIBL.

Pazgea 7. JIuHeiiHbIe MOJEJIH B JKOHOMHUYECKHUX 321a4aX

[Toxpaznen 7.1. Monens MeXTyHapOIHONU TOPTOBIIH.

[Togpaznen 7.2. Cratnueckas MOJIeITb JIMHEWHOU
MHOT'0OTpAcIeBON SKOHOMUKH JIeoHThEBa.

R RN e
w [ wo| N

w wo|l b

Bcero

14 42

4.2.2. OuHo-3a04Has popMa 00yyeHHUsI

Pa3)1€J'IbI, moapasaciibl JUCHUTIIIMHBI

KonraktHasg
paboTa

JI I13

CP

Pa3znen 1. Marpuunas anreopa

1

10

IMogpaznen 1.1. Marpunsl. Omnepanuu HaJg — MaTpULIAMU.
OcHoBHbIE cBOMCTBa onepauuil Haj MaTpunamu. OnpenenuTens.
Boruncnenune obpatHoit MaTpulibl. CBolicTBa 00paTHOW MaTPULIBL.

[Monpasnen 1.2. Panr maTpuiibl. BeraucieHue panra MaTpHIIBL.

Paznen 2. Pemenme cucreM JIMHEHHBIX aJiredpamyeckux
YPaBHEHM i

12

[Tompasmen 2.1. Pemenue cucreM YypaBHEHHH MAaTpUYHBIM
MerofoM. Pemenue cucrem ypaBHeHuil wmeronoM Kpamepa.
Pemenue cucrem ypaBHeHuil meroaom ['aycca.

[Mompazmen 2.2. CTpyKTypa MHOXKECTBa pEIIEHHI CHCTEMBbI
nuHenHbIX ypaBHeHull. Teopema Kponekepa-Kanem.

Pazaes 3. OcHOBBI BEKTOPHO# aJIredpbl

12

[Moppasnen 3.1. Ilonstue BekTopa. JIMHElHBbIE omepamyu Han
BEKTOpaMH, UX CBOMCTBA. TeopeMa O KOJJIMHEAPHBIX BEKTOpaXx.
JleficTBusl HaJl BEKTOpaMH, 3aJaHHBIMA CBOMMH KOOPIMHATaMH.
Monyns  BekTopa. HampaBnsromme  KOCHHYCBI  BEKTOpA.
Koopannatel mpoW3BOJBHOIO BEKTOpPa B JIEKAPTOBOM CHCTEME
koopauHaT. CkaJiipHOe POU3BEAECHUE BEKTOPOB.

[Monpaznen 3.2. [lonsiTHe NTMHEWHOrO MPOCTpaHCTBA. [Ipumepsr
JIMHENHBIX  TpoCTpaHcTB. JIMHEWHas  3aBUCUMOCTH u
HE3aBUCUMOCTb BEKTOpPOB. PaHr cuctembl BeKTOpoB. basuc u
pa3MepHOCTh BEKTOPHOIO IpocTpaHcTBa. KoopauHartel BekTopa B
6asuce.

Paznen 4. /Iuneiinble MHOroo0pa3usi B eBKIUA0BBIX
NPOCTPAHCTBAX

12

[Mompasnen 4.1. YpaBHeHUE TIPSMOI Ha TUIOCKOCTH. Y paBHEHHE
NPSAMOM, TPOXOASIIEH Yepe3 3aIaHHYI0 TOUKY MEPIEHANKYISIPHO
3aJlaHHOMY BeKTOpy. MccrneqoBanue o01iero ypaBHeHUs MPSIMOM.
Yron Mexay OpAMbIMH. YCIOBHUSL  NApauieIbHOCTH U
MEePIIEHANKYJISIPHOCTH MPSIMBIX.
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[Monpaznen 4.2. YpaBHeHHE ILIOCKOCTH, HPOXOIALICH dYepes
3aIaHHYI0  TOYKY [MEpHEeHIUKYJSIPHO 3aJaHHOMY BEKTOpY.
HccnenoBanue o01iero ypaBHEHHs IUIOCKOCTH. KaHoHHMYecKoe
YpaBHEHHUE IMIPAMOM B MPOCTPAHCTBE. YpaBHEHUE IMPSIMOH, 1 ) 6
MIPOXOJSIIEN Yepe3 JIBE pa3JIMYHble TOYKH MPOCTPAHCTBA. YTOJ
MEXAY IUIOCKOCTSAMHU. YTOJI MEXAY NPSAMBIMH B IPOCTPAHCTBE.
Yron Mexay npsMol U TI0CKOCThI0. KpuBbIEe BTOPOro mopsaka:
AIUTUTIC, THUIepOoTIa, mapaboa.
Pazges 5. MHOro4/1eHbI 1 KOMILIEKCHBIEC YHCJIA 1 - 7
[Tonpasnen 5.1. Muorounensl. KoMriekcHbie YiCTa U IEHCTBUS 1 i 7
HaJl HUMU.
Pa3nea 6. JInneiinbie oneparopbl 1 1 12
[Tompaznen 6.1. Ilonstue nuHelHoro omepatopa. I[Ipumepsr
JIMHEMHBIX  OMEpaToOpOB. JevictBus  Hajg ~ JIMHEWHBIMU 1 i 6
oreparopamu. OOmMK BHUI JIMHEHHOrO OIEpaTopa, MaTpHila
JIMHEWHOT 0 ONEPATOPA.
[Tonmpaznen 6.2. CoOcTBEeHHBIE YUCIAa M COOCTBEHHBIE BEKTOPBI i 1 6
MaTpulbl. XapaKTepUCTUYECKUNA MHOIO4JIEH MaTPHLIBI.
Pasgen 7. JinHeidHbIE MO B YKOHOMHUYECKHUX 32a4aX 2 2 16
[Moxpasnen 7.1. Monens MeXIyHApOIHOW TOPTOBIIH. 1 1 8
ITonpaznen 7.2. Cratunueckas MOJI€JIb JIMHENHON 1 1 8
MHOT00TpAacIeBOM 3KOHOMUKH JIeoHThHeBa.
Bcero 10 8 81
4.3. IlepeyeHb TeM M y4e0OHO-METOAUYECKOr0 oOecrneyeHus ISl CAaMOCTOSTEIbHOM
padoThI 00y4YarIMXCH
O0BéM, 4
Ne Tema camOCTOSTENBHOM (opma
YuebHO-MeToauueckoe o0ecreueHre o0yueHus
n/n paboThl
OYHas | OYHO-
3a04H.
Ioapa3znea 1.1. Marpuubl. Onepanuun Hag marpunamu. OcHOBHbIE 2 6
cBoiicTBa omepauuii Hag marpuunamu. Onpenenurenb. Bblumciaenue
oOpaTtHoii MmaTpunbl. CBOHCTBA 00PATHOI MaTPHIIbL.
1. | Ob6was dopmyia s | Pxesckuii C. B. Bericmias 2 6
BBIUMCIIEHUS ONpelenuTenel, | mateMatuka I: nuHeiiHas anrebpa u
Teopema Jlanaca. aHAJIUTUYECKasl FeOMETpHs: yueOHoe
nocodbue / C.B. PxeBckmil. —
Mocksa: UHOPA-M, 2019. — 211
c. - Tekcrt: snextponnsmi. - URL:
http://znanium.com/catalog/product/1
065260
Briciias MaTeMaThKa JUIS
SKOHOMUCTOB: y4eOHUK IS
CTYICHTOB BY30B, OOYYaIOIIUXCS I10
HSKOHOMHUYECKHM CHEIUAIBHOCTIM /
[H. III. Kpemep [u ap.]; nox pexn. H.
II. Kpemepa - M.: IOnutn, 2010 -
480 c.
IMogpaznen 1.2. Panr wmarpunbl. basucHbli MHHOP MAaTpHIBI. 2 4
Boiuucienne panra MaTpuibl.
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2. | ba3ucHbI MUHOP MaTPHIIEI Pxesckuii C. B. Bricmias 2 4
MaremaTuka l: nuHeiHas anreOpa u
aHaJMTHYECKasi reoMeTpust : yueOHoe
nocoobue / C.B. PxeBckmil. —
Mocksa: UHOPA-M, 2019. — 211
c. - Tekct: anexktponusi. - URL:
http://znanium.com/catalog/product/1

065260
Bricmas MaTeMaTHKa IS
SKOHOMHCTOB! y4eOHUK IS

CTYZEHTOB BY30B, O0OYyYaloIIUXCs IO
HKOHOMHUYECKHM CHEIHAIbHOCTIM /
[H. III. Kpemep [u ap.]; nox pen. H.
. Kpemepa - M.: Onutu, 2010 -
480 c.

MMoapa3znen 2.1. Pemenne cucTeM ypaBHeHUn MATPUYHBIM METOI0M. 3 6
Pemenune cucrem ypaBHeHuii Meronom Kpamepa. Pemenue cucrem
ypaBHeHuid MeToaoM ['aycca.

3. | Pemenne cucrem ypaBHeHwmii | PxeBckuii C. B. Bricmias 3 6
meronoM JKopnana-I'aycca. MaTeMmaTuka l: nuHelHas anrebpa u
aHAJIMTUYECKas TeOMEeTpus : yueOHoe
nocoobue / C.B. PxeBckmil. —
Mocksa: UHOPA-M, 2019. — 211
c. - Tekct: anexktponusii. - URL:
http://znanium.com/catalog/product/1

065260
Bricmas MaTeMaTHKa IS
YKOHOMHMCTOB: y4eOHUK JIS

CTYIASHTOB BY30B, OOYYaIOIIUXCS II0
SKOHOMHYECKUM CICIHATBHOCTIM /
[H. III. Kpemep [u ap.]; nox pen. H.
II. Kpemepa - M.: IOnutn, 2010 -
480 c.

boprakoBckuit A. C. JluneitHas
anrebpa B IpUMepax U 3ajadax
[amekTpoHHBI  pecypc]:  YueOHoe
nocobue / A. C. boprakoBckuii, A.
B. [IlantreneeB - MockBa: OOO

"HayuHo-u3naTenbCckuii LEHTP
HNH®PA-M", 2022 - 592 c. [DU]
[9BC 3HaHUYM | URL:

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

MHoapasznea 2.2. CTpyKTypa MHOKeCTBA pelleHUH CHCTeMbl JHHENHBIX 2 6

ypaBHeHuii. Teopema Kponekepa-Kanejau.

4. | Pemenue onHopoaHsix | Pxxeckuit C. B. Bricmas 2 6
CUCTEM YpaBHEHUU. MaTeMaTuka [: nmuHeliHas anreOpa u

AHAJIMTHUYCCKAsA I'COMCTPH: yqe6Hoe
nocooue / C.B. Pxesckmii., —
MockBa. UHOPA-M, 2019. — 211
c. - Tekct: anektponusi. - URL:
http://znanium.com/catalog/product/1



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

Crpannna 10 u3 36

065260
Briciag MaTeMaTHhKa TS
SKOHOMHUCTOB: y4eOHUK IS

CTYAEHTOB BY30B, O0yYalOIIUXCS IO
HSKOHOMHUYECKHM CHEIUAIbHOCTIM /
[H. III. Kpemep [u ap.]; mox pen. H.
II. Kpemepa - M.: IOnutn, 2010 -
480 c.

boprakoBckuit  A. C. JluneitHas
anrebpa B TpuMepax M 3ajaadax
[amekTpoHHBIN  pecypc]:  YueOHOe
nocodue / A. C. boprakoBckuii, A.
B. [TIlanteneeB - MockBa: OOO

"Hay4Ho-u3natensCckuit LEHTP
NHO®PA-M", 2022 - 592 c. [BU]
[9BC 3HaHUYM | URL:

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

Hoapasnen 3.1. IlonsaTue Bexkropa. JluHeiiHble omepauuum Hajg
BEKTOpaMH, HMX cBoiicTBa. Teopema 0 KOJJIMHeapHbIX BeKTOpPax.
HeiicTBUS Haa BeKTOPaMH, 3aJaHHbIMH CBOMMH KOOPIAMHATAMHU.

4 6
Monayab BekTopa. Hampapiasinmue KocMHychbl BekTOopa. KoopamHartsl
NPOM3BOJILHOIO BEKTOpPa B JAEKAPTOBOW CHCTeMe KOOpPAMHAT.
CkajsipHoe npou3BeeHNEe BEKTOPOB.
Pxescknii C. B. Bricmias
MatemMaTuka [: nuHeiHas anrebpa u
aHaJMTHYECKasi reoMeTpus : yueOHoe
nocoobue / C.B. PxeBckmil. —
MockBa: UTH®PA-M, 2019. — 211
c. - Tekct: anexktponnsi. - URL:
http://znanium.com/catalog/product/1
065260  boprakoBckuit A. C.
BekTopHoe IIPOU3BEIEHUE "
Jlunelinass anrebpa B NpuUMepax u
5. | BEKTOPOB. CMmemanHoe . ] 4 6
HPOH3BECHHE BEKTOPOB. 3alayax  [AJNIEKTPOHHBIM  pecypcl:
YuyebHoe mocodbue / A. C.
boprakoBckuii, A. B. IlanteneeB -
Mockaa: 000 "Hayuno-
m3natenbckut nentp MHOPA-M",
2022 - 592 c. [DU] [OBC 3nanuym™m]|
URL:
https://znanium.com/catalog/docume
nt?id=400396
HMoapasnen 3.2. IlonsaTue JuHeiiHoro mnpocrpancTBa. Ilpumepsl
JIMHEHHBIX NPOCTPaHCTB. JIuHelHAs 3aBUCMMOCTL M HE3aBHCHMMOCTb 4 6
BeKTOpPOB. PaHr cucrembl BekTOpoB. Ba3uc u pasMepHOCTb BEKTOPHOIO
npocrpaicTBa. Koopaunarsl BekTopa B 6a3uce.
[Ipocreiimue cneactBus | Pxesckuii C. B. Bricmias
AKCUOM TMHEWHOro | MatemaTtuka l: nuHeliHas anreOpa u
6. | IPOCTpaHCTBa. aHaJMTHYECKasi TeoMeTpust : yueOHoe 4 6

[TonmpocTpancTBo nuHeiHOrO | mocoone / C.B. PxeBckuit. —
npoctpancTBa. [Ipocreinmme | MockBa: UHOPA-M, 2019. — 211
CBOICTBA auHeHo | ¢. - Tekct: snexTpoHHbId. - URL:
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3aBHCHUMBIX BEKTOPOB. http://znanium.com/catalog/product/1
065260

Hoapazgen 4.1. YpaBHeHMe mNpsAMOil Ha IJIOCKOCTH. YpaBHEHHUe
NpsAMOii, NpOXoasillledl 4Yepe3 3aJaHHYI0 TOYKY MNepPHeHAUKYJISAPHO
3agaHHOMY BeKTOpYy. McciienoBanue o01ero ypaBHeHusi NpsiMoii.

Pxescknii C. B. Bricmas
MaTeMaTuka [: nmuHeliHas anreOpa u
aHaJMTHYECKasi reoMeTpus : yueOHoe
nmocooue / C.B. Pxesckmii., —
Mocksa. UHOPA-M, 2019. — 211
c. - Tekct: anexktponusi. - URL:
http://znanium.com/catalog/product/1
065260

Bricmas MaTeMaTHKa OISt
SKOHOMHCTOB: y4eOHHK TS
CTYJICHTOB BY30B, OOYYarOIIMXCS IO
SKOHOMHYECKHUM CIICIIUAIbHOCTIM /
[H. . Kpemep [u ap.]; mox pen. H.
II. Kpemepa - M.: IOnntn, 2010 -
480 c.

YpaBHeHue MPSAMOW,
MPOXOASILIEH Yepe3 3aJaHHYIO
TOYKY NapaJIeIbHO TAHHOMY
BEKTOPY. Y paBHEHHUE NPAMOH,
MPOXOSIIEN yepes JIBE
JTaHHBIE TOYKH.
ITapameTpruueckue ypaBHEHUs
IPSIMOM.

MMoapa3znena 4.2. YpaBHeHHe IJIOCKOCTH, MPOXOAsilieH Yepe3 3aJaHHYIO
TOYKY NEePHeHAHKYJISIPHO 3alaHHOMY BeKkTOopy. McciaenoBanmne o0miero
ypaBHeHHsl IockocTH. KaHoHMYeckoe ypaBHeHHMe TNIpIMOH B
NMPOCTPAHCTBE. YPaBHEeHHe NPSAMOi, NPOXOAsilIell yepe3 IBe pa3jinyHble
TOYKH IPOCTPAHCTBA.

Pxesckuii C. B. Bricmias
MaTeMaTuka [: nuHeliHas anrebpa u
aHaJMTHYECKasi TeoMeTpust : yueOHoe
nocobue / C.B. PxeBckuit. —
MockBa: UHOPA-M, 2019. — 211
c. - Tekct: anexktponnsii. - URL:
http://znanium.com/catalog/product/1
065260

Bricmias MaTeMaTuKa TS
HSKOHOMHUCTOB: yu4eOHUK IS
CTYIEHTOB BY30B, O0YyYalOLIUXCS T10
HSKOHOMHYECKUM CIEeHHATBHOCTIM /
[H. . Kpemep [u ap.]; mox pen. H.
II. Kpemepa - M.: IOnutn, 2010 -
480 c.

[TapameTpruyeckrue ypaBHEHUS
IPSIMOM.

MMoapa3znesa 5.1. MHOTO4J1eHbl H KOMILJIEKCHbIE YHCJIA

PxeBckuii C. B. Bricmras
MatemaTuka [: nuHeiHas anrebpa u
QHAJIMUTUYECKAsl TEOMETPHS : yueOHOe
mocoobue / C.B. Pxesckmii., —
Mockpa: UTH®PA-M, 2019. — 211
Paznoxxenne MHOrouJIeHa Ha o .
10. MHosKHTeH, Teopema Besy c. - TCKC”_FZ anekTpoHHst. - URL:
' ' http://znanium.com/catalog/product/1

065260
Bricmas MaTeMaTHKa ISt
SKOHOMHCTOB!: y4eOHUK IS
CTY/ICHTOB BY30B, OOYYalOUIMXCS TI0
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SKOHOMHYECKUM CIEeIHATBHOCTIM /
[H. III. Kpemep [u ap.]; nox pen. H.
. Kpemepa - M.: IOnutu, 2010 -
480 c.

Moapa3nen 6.1. IlonsiTue JuHeliHOro oneparopa. Ilpumeps! JnHeHHbIX
onmeparopos. JlelicTBMS Haj JHHEHHbIMH omeparopamu. OO0mmil BUI
JIMHEHOI0 Oneparopa, MaTpMLA JUHEIHHOr0 oneparopa.

12.

[IpeobGpa3zoBanue  MaTpUIIbI
JMHEHHOro omeparopa mpU
nepexojie K HoBoMy 0asucy

Pxesckuii C. B. Bricmas
MatemaTuka [: nuHeiHas anrebpa u
aHAJMTUICCKAsI TEOMETPUs | yaeOHOe
nocooue / C.B. Pxesckuii.
MockBa: UTH®PA-M, 2019. — 211
c. - Tekct: anexktponnsii. - URL:
http://znanium.com/catalog/product/1
065260

Bricimas MaTeMaTHKa JUIS
KOHOMHMCTOB: y4eOHHK JUIS
CTYJCHTOB BY30B, O0YYaIOIIUXCS II0
SKOHOMHYECKUM CICIHATbHOCTIM /
[H. . Kpemep [u ap.]; mox pen. H.
II. Kpemepa - M.: IOuutu, 2010 -
480 c.

Moapazgen 6.2.

CoOcTBeHHbBIE

YHCIa M COOCTBEHHbIC BEKTOPbI

MaTpHUIbl. XapaKTePUCTHYECKUII MHOTOYJIEH MATPHUIIbI.

13.

I/IHBapI/I AHTHOCTbH
XapaKTCPUCTUICCKOI'O
MHOTOYJICHa ~ OTHOCHTEJIBHO
BbIOOpa Ga3uca

Pxxesckuii C. B. Bricmas
MaTemMaTuka [: nuHeliHas anrebpa u
aHaJMTHYECKasi TeoMeTpus: yueOHoe
nocooue / C.B. Pxesckuii.
MockBa: UHOPA-M, 2019. — 211
c. - Tekct: anektponusi. - URL:
http://znanium.com/catalog/product/1
065260

Bricmas MaTeMaTHKa IS
SKOHOMUCTOB: y4eOHHK TS
CTYJICHTOB BY30B, OOYYarOIIMXCS IO
SKOHOMHUYECKHM CIIELUAIBLHOCTAM /
[H. . Kpemep [u ap.]; mox pen. H.
II. Kpemepa - M.: IOnnutn, 2010 -
480 c.

ITox

aznea 7.1. Moaejib MeKITYHAPOIHOMH TOPTOBJIH.

14.

Hcnonbs3zoBanue anredpbl
MAaTpHII. Hcnonb3zoBanue
CHCTEM JIMHENHBIX
anreOpanveckux ypaBHEHUHU.
Monens JleonTheBa
MHOTOOTPACIIEBONW IKOHOMUKHU
(GanmaHCOBBII aHATU3).

PxeBckuii C. B. Bricmas
Matematuka [: nuHeliHas anrebpa u
aHaJMTHYECKasi TeoMeTpus: yueOHoe
mocooue / C.B. Pxesckuii.
Mocksa: UHOPA-M, 2019. — 211
c. - Tekcr: snextponnsid. - URL:
http://znanium.com/catalog/product/1
065260

Bricmas MaTeMaTuKa ifa:
SKOHOMHUCTOB!: y4eOHUK IS
CTY/ICHTOB BY30B, OOYYalOLIMXCS TI0
SKOHOMHMYECKUM CIIEIUAIBLHOCTIM /
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[H. . Kpemep [u ap.]; mox pen. H.
. Kpemepa - M.: IOnutu, 2010 -
480 c.

Hoapaznen 7.2. Crarudeckas Moje/b JHHEHHOW MHOroorpac/jeBoi

IKOHOMHUKM JIeoHTHEBA.

DKOHOMHKO-MaTeMaTHIECKAS
MOJIENb MEXOTPaCIEBOIr0
Oamanca. [TpumeneHue
0aaHCcoOBOro METO/1a B
15. | ananuse JKOHOMHUYECKUX
ITOKa3aTeIeH. JImueitnas
MOZIEJIb TOPTOBIIH.
CtpykTypHas MaTpHUIa
TOPIOBJIH.

Pxesckuii C. B. Bricmias
MaTeMaTuka [: nmuHeliHas anreOpa u
aHaJMTHYECKasi TeoMeTpus: yueOHoe
nocoobue / C.B. PxeBckuii.
Mocksa. UHOPA-M, 2019. — 211
c. - Tekct: anexktponusi. - URL:
http://znanium.com/catalog/product/1
065260

Bricmas MaTeMaTHKa OISt
SKOHOMMCTOB: yu4eOHUK JUISL
CTYIEHTOB BY30B, OOYyYalOLIUXCS IO
HKOHOMHUYECKHM CHEIHAIbHOCTIM /
[H. . Kpemep [u ap.]; mox pen. H.
II. Kpemepa - M.: IOnntn, 2010 -
480 c.

boprakoBckuit  A. C. JluHeitHas
aarebOpa B MpuMepax M 3ajJadax
[amekTpoHHBI  pecypc]:  YueOHoe
nocodue / A. C. boprakoBckuii, A.
B. [IlanteneeB - MockBa: OOO
"HayuHo-u3naTenbCckuii LEHT]P
NH®PA-M", 2022 - 592 c. [DU]
[9BC 3HaHUYM | URL:
https://znanium.com/catalog/docume
nt?1d=400396

Bcero

43 81

5. @oH/1 OLIEHOYHBIX CPEICTB JJIA NPOBEICHHUs MPOMEKYTOYHON aTTeCTAIMU

5.1. Oranbl GpopMHPOBaHNS KOMIIETEHIIUH

Nunukarop
[Hoppaznen AuCHUIUIMHBI Komnerenuus JIOCTUKEHUS

KOMIIETEHLIUH
[Togpaznen 1.1. Matpuupsl. Onepanuyd Haj MaTpUIlaMU. 33
OcHoBHBIE  CBOMCTBa OmEepalMil Hax  MaTpHULAMHU.

. OIIK-2

Onpenenurenb.  Bpruncinenue  oOpaTHOW — MaTpUIIBL. V4
CaoiicTBa 00paTHOM MaTPULIbI.
[Moapasmen 1.2. Panr wmarpunsl. Beluucienue panra OITK-2 33
MAaTpHIIBI. V4
[Honpaznen 2.1. Pemienue cucreM ypaBHEHUN MaTpUUYHBIM OIIK-2 33
MerofgoM. PemeHnue cucTteM  ypaBHEHUHW  METOAOM va
Kpamepa. Pemenue cucrem ypaBHeHunit merogom [ aycca.
[Mompaznen 2.2. CrTpyKTypa MHOXECTBa pEIIECHUH OIIK-2 33
CUCTEMbl JIMHEWHBIX ypaBHeHuU. Teopema Kponekepa- Va4
Kanennu.
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ITonpaznen 3.1. Ilonsatue Bexropa. JIMHelHbIE Onepaluu
HaJ| BEKTOpaMu, UX CBOMcCTBa. TeopeMa O KOJUIMHEapHBIX
BekTopax. JlelcTBUsl Haj BEKTOpaMH, 3aJJaHHbIMU CBOUMU
KoopauHaTtamMu. Moayns  BekTopa.  Hampabisitonnue
KOCHHYCBI BekTOpa. KoopiuHaThl TPOU3BOJLHOIO BEKTOpA
B  JIeKapTOBOM  cucreMe  koopauHar.  CkaysgpHOE
MPOU3BEACHUE BEKTOPOB.

OIIK-2

33

V4

[loppaznen 3.2. IloHATHE JMHEWHOrO NPOCTPAHCTBA.
[Ipumepsl JIMHENHBIX IIPOCTPAHCTB. JInneitnas
3aBUCHUMOCTbh U HE3aBUCHUMOCTb BEKTOpOB. PaHI cucTeMbI
BEKTOpOB.  basuc M pasMEpHOCTL  BEKTOPHOIO
npoctpancTBa. KoopanHaTel BeKTopa B 6asmuce.

OIIK-2

33

V4

Ilonpasnen 4.1. VYpaBHeHuE MNpsAMOMl Ha IUIOCKOCTH.
VYpaBHeHUE NPAMON, IPOXOISIIEH Yepe3 3aJaHHYI0 TOUKY
NEPIEHAMKYJISIPHO 3aJaHHOMY BekTopy. MccnenoBanue
o0IIero ypaBHEHUS MNPAMONH. Yrosl MeXIy HpPSIMbBIMH.
VYcioBus  MapalieIbBHOCTH M NEPHEHAMKYJISIPHOCTH
IIPSIMBIX.

OIIK-2

33

V4

[Togpaznen 4.2. VYpaBHEHHE IUIOCKOCTH, MPOXOASIIEH
yepe3 3aJaHHYK0 TOYKY MEPIEHAUKYJSIPHO 3aJaHHOMY
BekTopy. MccnenoBanue oOuiero ypaBHEHHs IIOCKOCTH.
KanoHnueckoe ypaBHEHHE NPSIMOM B IIPOCTPAHCTBE.
YpaBHEeHUE NPAMON, NPOXOASILEH 4Yepe3 JBE pas3IMUHbIE
TOYKM IPOCTPAHCTBA. YTOJ MEXKAY IUIOCKOCTAMH. YTOJ
MEXAY NPAMBIMU B POCTPAHCTBE. YTOJI MEXAY NPSIMOM U
mIockocThio.  KpuBble  BTOpOro mopsjaka:  3JUIMIC,
runepbosa, napaboJa.

OIIK-2

33

V4

[Togpaznen 5.1. Muorounensl. KommniekcHbie yncina u
I[@flCTBI/I?I HaaQ HUMU. MOJIYJ'II) U apryMEHT KOMIIJICKCHOI'O
qucla.

OIIK-2

33
V4

[Togpaznen 6.1. IloHsTue JUWHEHOro omepaTopa.
IIpumepsl  nuHEHHBIX  omepaTopoB. JIEMCTBHS — HaX
TMHEHHBIME  omepaTopamu. OOmmi BUA JTHHEHHOTO
olepaTopa, MaTpHLia JJMHEHHOI O OIeparopa.

OIIK-2

33

V4

[Moppasznen 6.2. CoOcTBeHHBIE YMCIIa U COOCTBEHHBIE
BEKTOpPbl MAaTpulbl. XapaKTEPUCTHUUYECKUNA MHOTIOYICH
MaTpUIBL.

OIIK-2

33
V4

[Togpaznen 7.1. Moaenb MeXyHApOAHON TOPrOBIIH.

OIIK-2

V4

[Mogpaznen 7.2. Crartuueckas MOJE€NIb  JIMHEHHOMN
MHOI0OTPAacIEBOM 3KOHOMUKH JIeOHThEBA.

OIIK-2

V4

5.2. HlIkanabl M KPUTEPUH OLEHUBAHMS TOCTUKEHHUsI KOMIETEeHIM

Bungel onenok

Onenku

AxageMuueckas OolleHKa 10 2-X 0alJIbHOH
nikasie (3a4er)

He 3auteno

3aureHo

Bun ornenxu

Onesku

AxkaneMuueckas OlleHKa 10 4-X OalIbHOW | HEYIOBIIET-
HIKaje BOPHUTEIBHO

YIIOBJIETBO-
PUTEIIBHO

XOpOILIO | OTJIIMYHO
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5.2.2. KpuTepuu OlleHMBAHUSA NOCTHKEHUS KOMIIETEeH NI

Kpurepuu onneHku Ha 3aueTe

OneHka 3K3amMeHaTopa, Kpurepun
YPOBEHb
3a4TeHO OOyuaromuiics Mmoka3ana 3HaHHE OCHOBHBIX IOJIOKEHUH y4ueOHOM
JUCLUIUIMHBI, yYMEHHE IIOJy4YUTh C IIOMOILBIO IIPENOoAaBaTelIs
IIPaBWJIBHOE PELIEHNE KOHKPETHOW NMPAaKTUUECKOH 3aJauy U3 Yncia
MpPEeIyCMOTPEHHBIX  pa0oyeil  MporpaMMoii, 3HAKOMCTBO  C
PEKOMEHJOBAHHOU CIIPaBOYHOU
He 3auteno ITpu oTBeTe 00yYarOmIErocs BEISIBIIINCH CYIIECTBEHHBIE MPOOEIHI B

3HAHUSX OCHOBHBIX IMOJIOKEHUN Y4eOHOM AMCHMILTMHBI, HEYMEHUE
C TIOMOIIBI0 NPEnojJaBaTessl MOJY4YUTh IPABUIBHOE pEIICHUE
KOHKPETHOM IPAaKTHYECKOM 3aJaud M3 4YHCIa IPELyCMOTPEHHBIX
paboueli nporpaMMoi yueOHOM 1 CLIUIINHBI

KpHTepnu OICHKMU TECTOB

OueHka, ypoBeHb
JIOCTUKEHUS
KOMITIETEHIUI

Onucanue KpuTeprueB

OTIMYHO, BRICOKHIM

ConepkaHue nMpaBUIBLHBIX OTBETOB B TecTe HE MeHee 90%

Xopol1110, TPOABUHYTHIN

ConepxcaHI/Ie IMPaBUJIBHBIX OTBCTOB B TCCTC HC MCHCC 75%

Y 1I0BHETBOPUTENBHO,
MTOPOT OB

CopepxaHue IpaBUIIbHBIX OTBETOB B TecTe HE MeHee 50%

HeynosnerBopurensHo,
KOMITIETEHLIUSI HE OCBOEHA

CopnepxaHue IpaBUIIBHBIX OTBETOB B TecTe MeHee 50%

KpuTepum oieHKH YCTHOIO Onpoca

Onenka, ypoBeHb
JOCTHKCHHUS
KOMITIETEHIIUM

Onuncanue KpuTepuen

3auTeHO0, BEICOKHH

CTyneHT AEMOHCTpUPYET yBEpEHHOE 3HaHHE MaTepHaa, YeTKO
BBIpAXKaeT CBOI0 TOYY 3pPEHUS MO paccMaTpUBaeMOMY BOIIPOCY,
IIPUBO/SI COOTBETCTBYIOLIHME IPUMEPBI

3auTeHo, NPOABUHY TN

CTyneHT JEeMOHCTpUPYET YBEpEHHOE 3HaHHE MaTepuaia, HO
JIOMyCKaeT OT/AebHbIE MOTPEIIHOCTH B OTBETE

3auTeHo, MOPOrOBbIi

CTyleHT IEeMOHCTPUPYET CYIIECTBEHHBbIE NPOOENbl B 3HAHUAX
MaTepuaia, JOMyCKaeT OMMOKH B OTBETaX

He 3aureno,
KOMIICTCHII WA HE OCBOCHA

CTyneHT [eMOHCTpUpPYET He3HaHue
rpyobie OMOKHN B OTBETaX

Mmarepuana, JOMycKaer

Kpurtepuu oueHKH penieHus 3aj1a4

Onenka, ypoBeHb
JIOCTHOK CHHS
KOMIIETEHIITUMN

Onuncanue KpuTepues

3auTeHo0, BEICOKHH

CTyneHT yBEepEeHHO 3HaeT METOJIMKY U aJIFOPUTM pEIICHHS 3a]1a4H,
HE JIONyCKaeT OMMOOK MPH €€ BHITIOJHEHUH.

3a4TeHO, MPOABUHYTHIN

CTyzneHT B 1IeJIOM 3HAeT METOAMKY M aJrOPUTM pEeLIeHUs 3a]a4H,
HE JIONyCKaeT rpyObIX OMMOOK PH €€ BBHIMOJIHEHUH.
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CTyaeHT B 1I€JI0OM 3HAE€T METOAMKY U aJITOPUTM PEIICHUS 3aJa4H,
3auTeHo, MOPOrOBBI JIOIMyCKaeT OMMOOK MpHU €€ BBIIOJIHEHUH, HO CIIOCOOEH UCIPABUTH
MX IPU [IOMOIIX IPENOIaBaTEIs.

CTyneHT He 3HAaeT METOAMKY U aJrOpPUTM peIIeHUs 3a7adu,
JIOIyCKaeT TpyOble OIMMOKHM IPH €€ BBIMOJHEHWH, HE CIOCOOCH
WCIPABUTH WX MIPH MOMOIIH TTPEMOIaBaTEes.

He 3aureno,
KOMIICTCHIOIUSA HEC OCBOCHA

5.3. MarepuaJjibl 1/ OEHKH JOCTUKEHUS KOMIIeTeHIH I
5.3.1.1. Bonipochl Kk 3K3aMeHy
«He npegycmoTpeHbI»

5.3.1.2. 3agaum Kk 3K3aMeHy
«He npegycmoTpeHb»

5.3.1.3. Boripochl k 3a4eTy ¢ OLIEHKOM
«He npegycmoTpeHb»

5.3.1.4. Bonpochl K 3a4eTy

Kowmre-
Ne Conepxanue — UK
1 Martpuusl. Onepanuu Hajg MatpuaMu. OCHOBHbBIE CBOMCTBA OIIK-2 V4
olepauuii HaJl MaTpUIlaMH.
Onpenenurenu KBajpaTHBIX MaTpull: onpeaenenue u | OIIK-2
2. OCHOBHBIE  cBoiicTBa.  MwuHOpsl U  anreOpanueckue V4
JIOTIOJIHEHUSI.
3 O6mrast hopmysa sl BRIYUCICHUS onpenenurteneii, teopema |  OIIK-2 33
' Jlarumaca. O6paTHas MaTpuIIa. V4
4 Breuucnenne oOpatHoit wMatpumbl. CoiictBa oOpatnoi |  OIIK-2 V4
MaTpUIIBL.
5 Panr marpunbl. basucHelii muHop Marpuinbl. Beraucnenme | OITK-2 3
paHra MaTpUIbI.
6 Pemenue cucrem ypaBHeHui merogom Kpamepa. OIIK-2 Y4
7. Pemenue cucrem ypaBHeHuil meronom I'aycca. OIIK-2 Y4
8 Pemenue cuctemsbl JINHENHBIX YPAaBHEHUM B MATPUYHOMN OIIK-2 V4
dhopme.
9. Pemenue cucrem ypaBHeHui merogom ["aycca. OIIK-2 Y4
10. | Teopema Kponekepa-Kanemmm. OIIK-2 33
11. | Tlonsatue Bekropa. JIuHelHbIC onepanuu Haja BekTopamu, ux | OIIK-2 33
cBoiicTBa. TeopeMa 0 KOJUIMHEapHbIX BEKTOPAaX.
12. | Ilpoeknus BekTopa Ha ock. OCHOBHBIE cBoWcTBa mpoekuuu. | OIIK-2 33
Yron Mexay BEKTOpaMH. YToja BeKTopa ¢ ocbro. IloHsTne
6a3uca BEKTOPHOI'O IIPOCTPAHCTBA.
13. | HeiictBus HaJ BEKTOpaMHU, 3aJaHHBIMU CBOUMH OIIK-2 33
KoopanHataMu. Monyinb Bektopa. Hampasisionye KOCHHYChI
BekTOpa. KoopanHaTel MpoM3BOIBHOIO BEKTOPA B I€KAPTOBOU V4
cHCTEeMe KOOpAHHAT.
14. | CkanspHoe npou3BeaeHHE IBYX BEKTOPOB. OIIK-2 33
15. | YpaBHeHHe mpsMONl Ha IJIOCKOCTU. YpaBHeHHe upsamoit, | OIIK-2 33
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NPOXOAAIIECH 4Yepe3 3aJaHHYK0 TOYKY MEPIEHAUKYJSIPHO V4
3alaHHOMYy BekTopy. VccremoBanue oOLIEro ypaBHEHUs
MIPSIMOIA.

16. | VpaBHeHue mnpsMoii, mpoxozsmield depe3 3amaHHy0 Touky | OIIK-2 33
napasuieJbHO JaHHOMY BEKTOPY.

VYpaBHEeHUE NPIMOH, NPOXOIAIIEH Yepe3 ABE JTaHHBIE TOUKHU. va
[TapameTpuueckue ypaBHEHUS IPSIMOIi.

17. | Yron w™exnay mnpsmeiMH. YcnoBus mapauienbHoctd u | OIIK-2 33
MePIEHINKYJIIPHOCTHU MPIMBIX. V4

18. | YpaBHeHUE IUTOCKOCTH, MPOXOAIIEH depe3 3amannyo Touky | OIIK-2 33
NepHeHANKYJISIpHO 3aJaHHOMY BekTopy. VccienoBanue 7
00IIero ypaBHEHUS MIIOCKOCTH.

19. | Kanonuueckoe ypaBHeHHe mpsMoil B  mpocrtpaHctBe. | OIIK-2 33
YpaBHeHHE NpsMOH, NPOXOIAILNEH 4Yepe3 OBE pa3JInyHbIC va
TOYKM IIpOCTpaHCTBa. [lapamerpuyeckue ypaBHEHUs MPSMOM.

20. | Yron wMexay IUIOCKOCTAMHU. Yron Mexay unpsmeiMa B | OIIK-2 33
IIPOCTPAHCTBE. YTOJ MEXKIY IPSIMOM U IMJIOCKOCTBIO.

21. | Dmmrc. BeiBo KaHOHUYECKOTO YPaBHEHUS SJUIUIICA. OIIK-2 Y4

22. | UccnenoBanne ¢(opmbl djumnca 1mo ero kaHoHmdeckomy | OIIK-2 V4
YpaBHEHHUIO.

23. | 'mnepOosa. BeIBO KaHOHUYECKOTO YPaBHEHHsI THIIEPO OJIBL. OIIK-2 Y4

24. MmHorounensl. Pasznoxkenue MHorowieHa Ha MHOxuTenu. | OIIK-2 V4
Teopema besy.

25. KomruiekcHble unciaa W A€HCTBUS HaJ HUMHU. Moaylb H OIIK-2 33
apryMeHT KOMILIEKCHOTO YHCJIa.

26. @opMbl 3amUCH  KOMIUJIEKCHBIX uucen. [lefictBus wan |  OIIK-2 33
KOMIUIEKCHBIMU YHCIIaMH B TPUTOHOMETpUYeckoi popme.

27. | ®opmyna Myaspa. Kopenb n-oit crenenu u3 xommiekcHoro | OIIK-2 33
qucra.

28. | [lokazarenbHast Qopma KomruiekcHoro uwucia. @opmyma | OIIK-2 33
Ditnepa.

29. | [lonsatue nuueliHoro mnpoctpaHcTBa. IIpumepsr muuelHbix |  OIIK-2 33
IPOCTPAHCTB.

30. | JIuneliHas 3aBUCUMOCTh U HE3aBUCHUMOCTh BEKTOPOB. OIIK-2 33

31. | Panr cucremsl BekTopoB. basuc u pasmepHocth BekTopHOro | OIIK-2 33
npocTtpancTBa. KoopnnHaTtel BeKTOpa B Oasuce.

32. | IlonsatTue nuHEWHOro omneparopa. IIpuMepsl JUHEHHBIX OIIK-2 V4
ornepatopoB. JlelicTBUs HaJ TMHEHHBIMU ONIEpPaTOPAMHU.

33. OOmmii BUA JUHEHHOrO olepaTopa, MaTpHUIla JIMHEHHOIO OIIK-2 V4
oreparopa.

34. | CobcTtBeHHbIE uucaa W COOCTBEHHBIE BeKTOpbl MaTpuubl. | OIIK-2 33
XapakTepuCTUUECKU MHOT'OUJIEH MAaTPHUILbI.

35. Mopenb MeXAYHAPOAHON TOPrOBIIH. OIIK-2 V4

36. | Cratuueckas MOJENb  JIMHEHHOMN mHorootpacieBoi | OIIK-2 V4
SKOHOMMKHU JIEOHTHEBA.

5.3.1.5. [lepeyeHb TeM KYPCOBBIX NPOEKTOB (padoT)
«He npegycmMoTpeHbI»
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5.3.1.6. Bonipochl K 3a11uTe KypcoBOro npoexkta (padorsi)

«He npexycmoTpeHbI»

5.3.2. OueHo4HbIe MAaTEePHAJIbI TEKYIIEr0 KOHTPOJISI
5.3.2.1. Bonipochl TeCTOB

Conepxanue

Komrte-
TCHIIUSA

WJIK

1 0 3
Omnpenenurens [0 1 0] paBeH...
0 31

OIIK-2

V4

[TonMHOXECTBO ~ JAHHOTO  JIMHEMHOro  MPOCTPAHCTBA,  3aMKHYTOE
OTHOCHUTEJIBHO JIMHEHHBIX ONepalui, BBEACHHBIX B JAHHOM JIMHEHHOM
MIPOCTPAHCTBE, SABJISAETCS:

- HEJIMHEHHBIM IOIIIPOCTPAaHCTBOM,;

- CUCTEMOI;

- JIMHEWUHBIM MOATIPOCTPAHCTBOM.

OIIK-2

33

Bce kopHU XapaKTepUCTUYECKOTO0 YPABHEHUS CAMOCONPSHKEHHOT O
orneparopa

- IEM CTBUTEILHEIC;

- MHUMEIC;

- IIOJIOKUTEJIbHBIE;

- OTpULIATEJIbHBIE.

OIIK-2

33

Martpuna nuHeHoro oneparopa A, 1eMCTBYIOIIEr0 B HEKOTOPOM
JUHEHHOM MPOCTPAHCTBE, ABJISIETCS B JaHHOM 0a3uce AMaroHalbHOM TOraa
U TOJIBKO TOTJIa, KOTJla BCe BEKTOPBI ATOr0 Oa3uca sBISIOTCS ...

- COOCTBEHHBIMH I A

- MaTPULIEN-CTPOKOH;

- MaTpUIeH CTOIOIOM;

- BBIPOKJICHHON MaTpULIEH.

OIIK-2

33

PaCHOHO)KeHI/Ie Hp?[MBIX B HOp?[I[Ke yBCJ’II/I'-IeHI/IFI erIa X HAKJIOHA K OCH
abcmmcce

1: X-5Y+20=0

2:X-3Y+18=0

3:2Y-8+X=0

4:5Y +X-16=0

OIIK-2

33

C yBenmuueHHEM pPacCTOSTHUI 10 Hayana KOOpAUHAT IpsIMble
pacronararwTcs:

1:6X+ Y- 6=0

2:6X+2Y-12=0

3:6X+3Y-18 =0

4:6X+4Y -24=0

OIIK-2

33

[Taper npsaMBIX:
Y-6X-10=0, Y- 11X+2=0 nepeceKarTCs
Y-5X-8=0, Y-5X+8=0 napaieIbHbI
Y-4X-7=0,4Y + X+20=0 mnepneHAuKyJISpPHbI
Y-3X-4=0, 3Y-9X-12=0 coBmagaror

OIIK-2

33
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1 0 1 L 0
Haitgure mpousBenenue matpui A = ( 3 1 4) nB=|{-1 3 |

1) (:; _810);
2) (—112 _71);
2 0 3
3) (—4 4 —4);
4) JlanHast onepaiiysi He BBITTOJIHUMA.

OIIK-2

33

MaxkcumasbHOE YHCIIO TMHEHHO HE3aBUCHMBIX BEKTOP-CTOJIOOB (CTPOK)
Ha3bIBAETCS:

1. Panrom MaTpuisi;

2. [TopsiaKOM MaTpHIIBL;

3. OnpenenureneM MaTPHIIBI,

4. JIlnaroHaJIbt0 MaTpPUIIHI.

OIIK-2

33

10.

Yron Mmexay npambiMu X - 2y +3=0 u 3x +y -5 =0 paBeH ... rpagycam.
- 45;
- 30;
- 90;
- 0.

OIIK-2

V4

11.

KoopauHaTe! BepumiHa mapabomsl Y- — 4y — 4X —8 = 0 HMeroT BUJ
- (-3,2);

- (3.2);

- (23);

- (-2,-3).

OIIK-2

V4

12.

Kpuas X° — y* —4X +6Y = 9 HMeeT LeHTp B TOYKE C KOOPIAHHATAMH
- (2! 3)1
- (4’ 9)’
- (4’ 6)’
- (4, -6).

OIIK-2

V4

13.

Betsu mapaGoner y© — 4y + 2X + 8 = 0 HampaBIIeHs! ...
— BIIEBO;

— BIIPaBO;

— BHU3;

— BBEpX.

OIIK-2

V4

14.

Vpasrerne 4x° —5y” +20x +30y + 10 =0 ompexnemser:
- TunepooIy;

- mapaboury;

- OKPYKHOCTb;

- DJUTHIIC.

OIIK-2

V4

15.

Cpenu BEKTOPOB @ = (2i_—4]—IZ), b= (f— ]—IZ) n € =(—4i +8]+2K)

KOJJIMHCAPHBI. ..

OIIK-2

33

16.

BepHo nm yTBepkKAeHUE: OAHOPOAHAS CHUCTEMA JIMHEHHBIX YpPaBHEHUU
SIBJISIETCS] HECOBMECTHOM?

1. Jla;

2. Her;

3. He Bcerna.

OIIK-2

33

17.

C yBenmuueHHMEM CKaISIPHBIX IPOU3BEIEHNUN Tapbl BEKTOPOB
pacronararTcsi B IOpsKe:

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

OIIK-2

V4
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b =(-1,3,2)
2. a=(5,1,2)
b =(-1,5,2)
3. a=(-3 1,4)
b =2 2 2)
4. a=(3,1,4)
b =22 2)
5. a=(1,2,3)

18.

b =3, 2,1)
Bexkrtop E = 5. X B AMEET KOOPAWHATEHL. .. IIPA YCIOBUH, YTO
. a=@2 0,1 b=112
C=(1,-3,2);
C=(1,23);
C=3-21);
C=2 1, -3).

OIIK-2

V4

19.

X2 y2
JlaHO ypaBHEHUE dyuIMIICa 2—5 + ? =1. Bonpmas momyock 3Toro
JJIJIUIICA paBHaA...
- 5’
- 25;
- 3’
- 9.

2

OIIK-2

V4

20.

2
Acumnroramu runepOonsl X~ _ Y™ _ q ABISAIOTCA OPsMBIE. ..

16 9

+—X;

y

<
Il
[+

P wlhDdlw

o5

y=+"—X

OIIK-2

V4

21.

2 2
DkcueHTpucuTeT runepbonsl X Y _ 1 paBeH...
4 3

N |~

ol

OIIK-2

V4

22.

JIaHHBIE O IIPOU3BOACTBE CEIBCKOXO3SMCTBEHHBIX IPOIYKTOB TPEX BUIOB,
3€pHO, MOJIOKO M MSICO B JIBYX (DepMEpPCKHX XO3AHCTBaX NMPEICTABICHBI B

OIIK-2

33




Crpannna 21 u3 36

CJIOBHBIX €IMHMIIAX B BHUJIE CIACAYIOMIMUX MATpUll Aq = (ZDQ 316 2?1)'
Y Yo PUILAL= 412 360 425/
_ (212 236 401

27\ 235 358 408
BBITJIAAUT. ..

), MaTpUIlla CPETHErOAOBOr0 MPUPOCTa MPOIYKTOB

(421 552 672)
647 718 833

N

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

(1772 17)
(—317_7’8(1 2_ i3107’)'

&

23.

YpaBHEHHUE OKPYKHOCTH C IIeHTpoM B Touke (1;2) u paguycom R=2 nmeer
BU]I...

(x+1)° +(y+2)° =2;
(x-17 +(y-2)* =4:
(x+1)° +(y+2)* =4,

OIIK-2

33

24.

l'eomerpuyeckoe MeCTO TOYEK IUIOCKOCTH, IJISI KaXKAOH M3 KOTOPBIX
MOJIyJIb Pa3HOCTH PACCTOSIHUU O JBYX JaHHBIX TO4YeK ((hOKYCOB) TOM ke
IUIOCKOCTH €CTh IMTOCTOSTHHASI BEJIMYMHA, Ha3bIBAIOT. . .

1. Dmmncom;

2. ITapabomoii;

3. T'unep6omnoii.

4. Ilpsmoii.

OIIK-2

V4

25.

KaHoHnuecKkoe ypaBHEHHUE dIUTHITCA UMEET BHI:
2 2
Xy
=L
a~ b
2 2
Xy

2

+y—=1.

2

|><
AR )

D
N
(e

OIIK-2

V4

26.

VYpaBHEHHE AUPEKTPHUCHI TAaPaOOJTBI y2 = 8X nmeer Bux:
y=-4;

y=8;

y=4.

OIIK-2

V4

27.

MakcumanbHOE YUCIIO JTMHEHHO HE3aBUCUMBIX BEKTOP-CTOJIOIOB (CTPOK)
Ha3bIBacTC:

-Panrom matpuirsr,

-ITopsiikoM MaTpulIbl;

-OnpenenureneM MaTpUlLbI,

-JlnaroHaibr0 MaTPUIIBI.

OIIK-2

33

28.

Ecnu B MaTpUuC YUCJI0 CTPOK PAaBHO YHUCIIY €€ CTOJ'I6IIOB, TO TaKas MaTpula

OIIK-2

33
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Ha3bIBACTCS:

- eIMHUYHOM,

- KBaJIpaTHOM;

- IUaroHaJILHOMU.

29.

Eciu B MaTpuile Bce 3JIeMEHTHI TJIABHOM JUaroHalu PaBHbI €AUHUIIE, a BCE
OCTAJIbHBIE 3JIEMEHTBI — HYJIEBbIE, TO TaKasi MATPUILIA HA3bIBAETCA. ...

OIIK-2

33

30.

Eciu A nu B — n1Ba nuHeHBIX onepaTopa, JeHCTBYIOIIMX B €BKIUIOBOM
npoctpanctBe E, To oneparop (AB) *, conpspkeHHBIH TPOU3BEIESHUIO STHX
OIepaTopoOB, paBeH:
- B*A*:

- A*B*;

- BA;

- AB.

OIIK-2

33

31.

Ecnu cymectByrot npoussenenus AB u BA, npuuem AB = BA, To
Matpulbl A 1 B Ha3pIBaroT:

- [IepecTtaHOBOYHBIMU;

- PaBHBIMU,

- OGpaTHBIMH.

OIIK-2

33

32.

Ecnu xapakTepucTiueckoe ypaBHEHHE KBaJpaTHOM MaTpHUIIbl MOpsAJKa n
MMEET N MOMapHO Pa3jIMYHBIX JAEHCTBUTEIbHBIX KOPHEH, TO 3Ta MaTpuIla
10100Ha HEKOTOPOM MaTpHIIE:

-eIMHUYHOM;

- KBaIpaTHOW;

- INaroHaJILHOH.

OIIK-2

33

33.

Ecom  xapakTepuCTMYECKOE€  ypaBHEHHME  JIMHEHHOro  omeparopa,
JIEHCTBYIOLIETO0 B N-MEPHOM JIMHEHHOM MPOCTPAHCTBE, UMEET N MOMapHO
pa3IMYHbIX JACHCTBUTEIBHBIX KOPHEW, TO CYyIIECTBYeT 0a3uc, B KOTOPOM
MAaTpULA 3TOr0 OIepaTopa sABJISETCA ...

-eIUHUYHOH,

- KBaJPaTHOW;

- INarOHAJILHOM.

OIIK-2

33

34.

COBOKYITHOCTh M * N JEHCTBUTENBHBIX YHCEN, PACHOJIOKEHHBIX B BHJE
IPSAMOYTOJIBHOM TaO/IHUIBl, TIe€ M — YHCIO CTPOK, N — YUCIO CTOJIOIOB
TaOJIM1bl, HA3bIBAETCHL. ..

OIIK-2

33

35.

KBanpatuuHas popmMa KaHOHUYECKOTO BHJIa HE UIMEET B CBOEH 3amucH
- OTpHuLaTenbHBIX 3HAYEHUH;

- [TonapHbIX IPOU3BENECHUN I1EPEMEHHBIX;

- Bextopos.

OIIK-2

33

36.

B nuneiinom npoctpaHcTBe V) M00BIE ABa KOJIMHEAPHBIX BEKTOpA!
- JIuHEeHO 3aBUCHUMEBI,

- JInHelHO HE3aBUCUMBEI,

- Komnnanapssr,

- ITepecekaroTcsi.

OIIK-2

33

37.

OnpenenuTens TPOU3BEACHHUS IBYX KBaJIPAaTHBIX MaTPHI] OJTHOTO IMOPsIKa
paBeH:

- [Ipon3Benenuro onpeaenuTeNield YTUX MaTPUIL,

- CymMe onpenenuTenei;

- YIBOGHHOMY MPOU3BEICHHUIO OMPEICTUTENICH ITUX MATPHII.

OIIK-2

33

38.

Martpuna TOXXIECTBEHHOIO OlepaTropa He3aBHCUMO OT BbIOOpa Oa3uca B
JIMHEIHOM MPOCTPAHCTBE SBJISCTCS:

- Expandnon;

- O6patHoii;

OIIK-2

33
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- TpaHCIIOHMPOBAHHOM.

39.

B eBximMIOBOM MpPOCTpaHCTBE MaTpulla TMepexoja OT  OAHOrO
OPTOHOPMHUPOBAHHOTO 0a3uca K JPYroMy SIBJISCTCS:

- Enunnunoi;

- OGpaTHoIi;

- OpTOroHaJILHOM;

- TpaHCIOHMPOBAHHOM.

OIIK-2

33

40.

IIpu TpaHCIOHMPOBAHUU MATPUIILI €€ ONPEEIUTENH
- He mensgercs,

- Mensier 3HaK Ha TPOTUBOMOJIOKHBIN;

- YMeHbIIaeTC;

- VBenuumBaeTcs.

OIIK-2

33

41.

HopmupoBaHHOE MPOCTPAaHCTBO — 3TO JIMHEIHOE TPOCTPAHCTBO, B
KOTOpOM 33aJi1aHa HOpMA ...

- Bekropa;

- Matpuupr;

- MHoOXecTBa.

OIIK-2

33

42.

Eciu B xakoli-HHOyAb CTpOKE MaTpHIlbl MPUOABUTH APYTYIO €€ CTPOKY,
YMHOXKEHHYI0O ~ Ha  YHUCIO, TO  ONpPEACIUTEeNIb  3TOM  MaTpHUIbI
- He mensercs;

- Mensiet 3HaKk Ha TPOTUBOMOJIOKHBIN;

- YMeHbImaeTcs;

- YBemuuuBaeTcs.

OIIK-2

33

43.

Matpuueii = nuHelWHOro  omeparopa, o0paTHOro  omepatopy A,
JEICTBYIOIEMY B JIMHEWHOM IPOCTPAaHCTBE L M MMeronemMy B HEKOTOPOM
Oazuce wmarpuimy A, Oymer B TOM ke 0OasWce  Marpuia

OIIK-2

33

44,

Pa3smep matpuiel C = Ajp - Bos paBen:
- Cuz;
- Cas;
- Ca.

OIIK-2

33

45.

Matpuna, TpaHCIOHMPOBAHHAs K OPTOrOHAJbHOM MAaTpHLE, SABIAECTCA
MaTpHUIlen

- Ennanunoi;

- O6paTHOIi;

- OpToroHanbHO;

- TpaHCIOHMPOBAHHOM.

OIIK-2

33

46.

Uwciio coOCTBEHHBIX 3HAUEHUN CUMMETPHUYECKON MaTPHIIBI TOPSIIKA N C
Y4€TOM MX KPaTHOCTH K paBHO 4HCITY

-n;

- k’

- n*k.

OIIK-2

33

47.

[Iycts B mMpoM3BOJIBLHOM JIMHEHHOM MPOCTPAHCTBE JaHbI JIBA BEKTOpa Ci U
Co M IYCThb BEKTOpPHI a = 2¢1+ 3¢y, € = ¢1+ 5S¢, y = 3¢1 — 2¢o. Torna
CHUCTEMa BEKTOPOB a, €, y:

- JInHelHO 3aBUCHMA,;

- JIunenHo He3aBUCHMA.

OIIK-2

33

48.

HYCTI) B IIPOU3BOJIbHOM JIMHEWMHOM MIpOCTPAHCTBC AAHBI IBA BCKTOpA C1 U
C2 M IYCThb BEKTOpbI a = 5¢1 + 3¢z, € = -c1 + 2¢p, y = 7c1 — 3¢o. Toraa
CHCTEMa BEKTOPOB a, €, :

OIIK-2

33
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- JImHenHo 3aBHCHMA;
- JInHeliHo He3aBucHUMa.
49, CkansipHoe mpou3BeeHre BeKTopos a (4, 2, -5), b (2, 6, 4) paBHoO... OIIK-2 33
1. 0
2. 2;
3. 3
4, 1.
50. | IIpu yMHO)KEHHH BCEX DIIEMEHTOB HEKOTOPOU CTPOKU MATpPHUIIbI HA YHUCIIO OIIK-2 33
OIPEAEINUTENb NCXOIHON MaTPHILIbI
- YMHOXaeTcsl Ha 3TO YHCIIO;
- He mensercs;
- MeHsieT 3HaK Ha IPOTUBOIIOJIOKHBIN.
51. | /IBa BekTOpa B €BKJIMIOBOM IIPOCTPAHCTBE OPTOrOHAIBHBI, €CIIH UX OIIK-2 33
CKaJISIPHOE ITPOU3BEAECHUE PABHO:
- 0’
-1
52. | Hausl Touku A(S; -2), B(-3;-10) Opaunata cepeaunsl oTpe3ka AB paBHa: OIlIK-2 V4
- (-6);
- 0’
-4,
53. | Hansl Touku A(S5; -2), B(-3;-10) Abcuucca cepenunsl oTpe3ka AB paBHa: OIIK-2 V4
- (-6);
- 0’
-4,
54. | Ilpsamas 3x+ Sy -5=0 nepecekaer ocb OY B TOUKe ¢ KOOPAUHATAMM. . . OIIK-2 33
- (1,0);
- (-6;2);
- (0;1);
- (4;-3).
55. | Ecim konMuecTBO CTPOK MaTPHUIIBl HE PaBHO KOJMYECTBY CTOJIOIOB, TO OIIK-2 33
Takas MaTpulla Ha3bIBACTCH..
- KBagparthnas;
- [IpsimoyrosbHas;
- TpeyronbHas;
- JInaronanpHasi,
56. | Marpuueii Ha3bpIBaeTCA: OIIK-2 33
- TabJIU1Ia 3JIEMEHTOB;
- BEKTOD;
- pyHKIUSA;
- YU CJO.
57. | Pemenuem ypaBuenus XA = B, rae A, B — kBajpaTHbie MaTpHIlbI OJJHOTO U OIIK-2 33
TOTO K€ TIOPSIZIKA, TPHYEM A — HEBBIPOXKICHHASI MaTPHILIA, SIBIISETCS MaTPHUIIA
X:
- X=BA™;
- X=A"B;
- X=B/A;
- X=A-B.
58. | Kak m3meHHTCS OTpeieTUTeNh MAaTPHUITHl YETBEPTOTO MOPSIKA, €CITN KaXIbIi OIIK-2 33
€€ 2JIEMEHT YMHOXKUTb Ha 27
- YBEITMUUTCS B 4 pa3a;
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- HE U3MEHUTCS;
- yBenu4utcs B 16 pas;
- yBeNnM4uTCs B § pas.

59. | Kak u3zmMeHuTCA ONpeaenuTenb €CU U3 €ro IEPBOM CTPOKU BBIUECTH TPETHIO OIIK-2 33
YMHOXKEHHYIO Ha TpU?
- U3MEHHUT CBOM 3HAK;
- HE U3MCHUTCS,
- YBENUYHUTCS B 3 pasa;
- CTaHeT PaBHBIM HYJIIO.
60. | Han tpeyronpauk ABC c Bepmunamu A (— 3; 0), B (-5; -3) u C (3; 0). OIIK-2 v4
CocraBbTe ypaBHEHHE CTOPOHBI AB.
-2x—3y+8=0;
-3x+2y—9=0;
-2x—3y—-9=0;
-3x—2y+9=0;
-3x—2y—9=0.
61. | YrioBoii koaddunment npsamoii Sy — 2x + 7 = 0 paBeH... OIIK-2 Y4
-0,4;
-2,5;
- (-2);
-7
62. | Ilpu xakom 3HaueHuu k npsimple y = 5x — 2 u y = kx + 5 napasiensHsl? OIIK-2 V4
- 5’
- (-2);
_]_’
- (-5).
63. | [Ipu kakom 3HaueHuu k npsimbie y = 2x + 4 u y = kx — 3 neprieHauK yasspHb1? OIIK-2 V4
-2
- (-2);
-0,5;
-4,
64. | Kakue miockocTu nmapajieiibHbI OIIK-2 v4
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.
-lu?2;
-1mu3;
-2ud4;
-3ud4;
-3us.
65. | Beruncnuts: (2-1)(7+3i)-(1+i)(3-2i) OIIK-2 33
1. -3-5i;
2. 12+2j;
3. 12-2i;
4. 12.
66. | BepHo i yTBepKIeHHE: OMHOPOAHAS CHCTeMa JMHEHHBbIX ypaBHeHuiu | OIIK-2 33

SABJIIETCSI HECOBMECTHOM ?
- aa;

- HET;

- He Bceraa.
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67.

I'eomeTpryeckoe MECTO TOYEK IIOCKOCTH, I KaKIO0H M3 KOTOPBIX CyMMa
paccTOSHUN 10 IBYX JaHHBIX TOYeK ((OKYCOB) TOW K€ IJIOCKOCTH €CTh
II0CTOsAHHAA BCIMYHNHA, Ha3bIBAKOT. ..

- DILIMIICOM;

- mapaboJIoif;

- TunepooJIoH.

OIIK-2

33

68.

I'eomerpuyeckoe MecTO TOYEK IIJIOCKOCTH, ISl KaXKJIOW U3 KOTOPBIX
MOJyJIb Pa3HOCTH PACCTOSIHUN 110 IBYX JaHHBIX Touek ((pokycoB) Toit ke
IJIOCKOCTH €CTh MOCTOSIHHAS BEJIMYMHA, HA3bIBAIOT. . .

- JUTUIICOM;

- napa0oJIoii;

- TUIEepOOIION.

OIIK-2

33

69.

Kakoe ypaBHEHHME  ONUCBHIBAET TI'EOMETPUYECKOE  MECTO  TOUEK,
paBHOYyAaJIEHHBIX OT ToukH F(-2, 0), x=27

- AJUTUIIC;

- mapaboua;

- runepOona.

OIIK-2

V4

70.

CkansipHoe mpou3BeeHue BeKTopos a (4, 2, -5), b (2, 6, 4) paBHo...

OIIK-2

V4

71.

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

- (-413);

- 4/15;

-4,

OIIK-2

V4

72.

O0BeM napasuienenuresa, mocTpPOSHHOro Ha Bektopax a(3;1;2), b(2;7;4),
c(1;2;1) paBeH...
-12;

OIIK-2

V4

73.

,HBa BCKTOpa BCCriaa...
- KOMIIJIAaHAPHBI;
- KOJUIMHCAPHBI;
- HCT BCPHOI'O OTBCTA.

OIIK-2

33

74.

[lepumeTp TpeyronpHuKa ¢ BepmmHamu B Toukax A (1, 3), B (-2, 3), C (-2,
-1) paBeH...

OIIK-2

Vi

75.

OmnpenenanTts BUI 3aBUCHMOCTH JIJISI CHCTEMBI JABYX BEKTOpOB: A1 (-4, 2, 8);
A, (14, -7, -28).

- TUHENHO 3aBUCHMA;

- TUHEWHO He3aBUCUMa.

OIIK-2

33
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No CoaepxaHue Komnerenuus | UK

1. | Ilonstue matpunbl. HekoTopblie crenraibHbIe BUIbI MATPHII. OIIK-2 33

2. | HelicTBUs HaJA MaTpULIAMU U UX CBOMCTBA. OIIK-2 33

3. | Panr marpunsl. PaBeHCTBO CTpPOYEUHOro M CTONOLEBOrO paHra OIIK-2 33
MaTpHIL.

4. | CryneHuatsle MaTpulbl. HaxoxaeHne paHra MaTpUIlbI. OIIK-2 33

5. | DnemeHTapHble  mpeoOpa3oBaHus ~ Matpull. Teopema O OIIK-2 33
MPUBEICHUN MATPUILIBI K CTYIIEHUYATOMY BUY.

6. | Beuncnenue onpexnenureneid 2 —ro u 3- ro nopsjaka. OIIK-2 33

7. | PaznoxeHue onpeneanTens 1o nepBoi CTpokKe. OIIK-2 33

8. | CaoiicTBa ompenenuTesen. OIIK-2 33

9. | Kpurepuii HEBBIPOKIESHHOCTH KBAJIPATHOW MATPHIIHI. OIIK-2 33

10. | Munopel u  anreOpamueckue JOHOJNHEHHA. Pa3snoskeHue OIIK-2 33
OIIpEeNEIUTENS IO CTPOKE I CTOJIOLY.

11. | Onpenenurens CyMMBI U IPOU3BEACHUS KBAPATHBIX MATPHII. OIIK-2 33

12. | CnocoObl BEIYMCIICHUS ONPENCITUTEICH N-Tro MOpsaKa. OIIK-2 33

13. | Cucrembl nuMHEWHBIX YypaBHeHWH. PaHocumbable CIIY W1 OIIK-2 33
aneMeHTapHble npeodpasoBanus CJIY.

14. | Kputepuit coBmectHoctu CJIY. Teopema Kponekepa — OIIK-2 33
Kanennm.

15. | Pemenue cucrembl JMHEHHBIX ypaBHeHHH Merogom ['aycca. OIIK-2 33
Uccnenosanue CJIIY.

16. | Onnoponnas CJIY. ®yHnaMeHTadbHas CHUCTEMa pPEUICHHHA OIIK-2 33
OJTHOPOJTHOM CHUCTEMBI.

17. | OOpatHas MaTpuua M crnocoObl ee HaxoxjaeHus. Pemenue OIIK-2 33
MaTpUYHOr 0 ypaBHeHuUs AX = B.

18. | Pemenne CJIY B MmaTpuuHOii popme. OIIK-2 33

19. | Pemenue cucteM 7 TUHEHHBIX YPaBHEHHH C 7 HEU3BECTHBIMHU I10 OIIK-2 33
npasuity Kpamepa.

20. | Cucrema akcMOM JIMHEIHOTO BEKTOPHOT O MPOCTPAHCTBA. OIIK-2 33

21. | ApudMeTnueckre BEKTOPHBIC TPOCTPAHCTBA. OIIK-2 33

22. | CpoiicTBa JIMHEHHO 3aBUCHUMBIX U JIMHEHHO HE3aBUCUMBIX OIIK-2 33
BEKTOPOB. PaHT cucTemMbl BEKTOPOB.

23. | ba3uc BEKTOpHOTrO MPOCTpaHCTBA. Pa3MepHOCTh BEKTOPHOI'O OIIK-2 33
IPOCTPAHCTBA.

24. | KoopnuHaTel BeKTOpa B 0a3uce U UX €AMHCTBEHHOCTbD. OIIK-2 33

25. | IlpeoOpa3oBaHue KOOpAUHAT BEKTOpa MPH MEPEX0/e OT OJHOIO0 OIIK-2 33
0a3uca K Ipyromy.

26. | JIuneitHble omepaTopbl U KX CBOMCTBA. OIIK-2 33

27. | Slnpo u oOpa3 nuHeWHoro omeparopa. MaTpuna JuHEHHOro OIIK-2 33
oreparopa.

28. | CoOcTBEeHHBIE 3HAUYEHHS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIIK-2 33
oreparopa. XapakTepuCTHUECKOE ypaBHEHHE.

29. | Onpenenenue KBaIpaTUIHON (HOPMBI. OIIK-2 33

30. | JIuneitHoe nmpeoOpa3oBaHUE TEPEMEHHBIX. OIIK-2 33
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31.

Kanonunueckuii 1 HOpMaJIbHBIM BUJIbI KBaPaTUYHON (HOPMBI.

OIIK-2

33

32.

Teopema 0  TpUBENCHUM  KBagpaTUYHOH  (QopMBI K
KaHOHUYECKOMY BUJY.

OIIK-2

33

33.

Crioco6bI mpuUBeIeHUs KBaAPATUUHOM (POPMBI K KAHOHUYECKOMY
Y HOpMaJIbHOMY BUJY.

OIIK-2

33

34.

3aKOH MHEPLUHU KBAJIPATUIHBIX (GOPM.

OIIK-2

33

35.

Panr W mMONOXWUTENBHBIA WHIAEKC KBaIpPAaTUYHOH (QOPMEI.
[TonoxxuTenbHO  OMpeNeNeHHbIE  KBaApaTUYHBIE  (OPMBI.
Kpurepuit Cunepectpa.

OIIK-2

33

36.

OpToroHansHOE TPeoOpa3oBaHUE MTEPEMEHHBIX.

OIIK-2

33

37.

Crioco6 mpuBeneHHs KBaJApaTHUHOM (POpPMBI K KAHOHMYECKOMY
BUJIY C IIOMOIIBIO OPTOTOHAJILHOTO Mpeo0pa3oBaHUs.

OIIK-2

33

38.

Jlunelinple 0TOOpa)k€HUs €BKJMAOBBIX NpocTpaHcTB. [loHsATHE
n30Mop(u3Ma eBKINOBBIX IPOCTPAHCTB.

OIIK-2

33

39.

CaMoconpspkeHHbIE onepaTtopbl M MX Marpuilbl. CoOCTBEHHbIE
BEKTOpPbl M  COOCTBEHHBbIE 3HAYEHUS  CAMOCONPSKEHHBIX
OIIEPaTOPOB.

OIIK-2

33

40.

Addunnbie 1 ToueyHO-aQ(PUHHBIE TPOCTPAHCTBA PA3MEPHOCTU
1,2,3.

OIIK-2

33

41.

N-MepHbIe ad(UHHBIC M TOYESUHO-aPPUHHBIE TPOCTPAHCTBRA.

OIIK-2

33

42.

[TnockocTtu B ToueyHO-aPPUHHBIX IPOCTPAHCTBAX, UX B3aUMHOE
PacIoIoKEHHE.

OIIK-2

33

43.

Boinykiible MHOXKECTBA B TOY€UHO-a(h(PUHHBIX TPOCTPaHCTBAX.

OIIK-2

33

44,

[IpeobpazoBanue KOOpPAMHAT TOYKH B To4yedHO-apPuHHBIX
MIPOCTPaHCTBAX.

OIIK-2

33

45.

I'eomerpuueckue CBOMCTBA JIMH €A HBIX 0TOOpaxeHUn
adpduHHBIX TpocTpaHCTB. AdGdUHHBIE U H30METPUYECKUE
OTOOPAKEHUS.

OIIK-2

33

46.

ITocranoBka 3amaum MexorpacieBoro Oamanca. Kputepwmii
MIPOAYKTUBHOCTH TEXHOJOTMYECKONW MaTpULbl. DKOHOMUYECKHM
CMBICJI MAaTPUILIBI ITOJIHBIX 3aTpar.

OIIK-2

33,V4

47.

Ilonsitue BCKTOpPA. JInHelHbIe orcpanvi HaJd BCKTOPpAMU:
CJIOKCHUEC U BBIYUTAHUC BCKTOPOB, YMHOXKXCHUC BCKTOpAa Ha
YHCIIO. KOJIJII/IHCapHLIe 1 KOMIIJIAHAPHBIC BEKTOPHI.

OIIK-2

33

48.

HpﬂMO}/TOJ'IBHaH CUCTCMAa KOOpJAHMHAT Ha IINIOCKOCTM U B
IMPOCTPaHCTBEC. KOOpI[I/IHaTbI BCKTOpa MW TOYKH. KOOpI[I/IHaTLI
CYMMbI BEKTOPOB U IMPOU3BCACHHA BCKTOpPA HA YHCJIIO. VYcnoBue
KOJUIMHCAPHOCTHU IBYX BEKTOPOB.

OIIK-2

33

49.

Jmvna BekTopa. PaccrosHue Mexay JByMS — TOUKaMH.
CkamsapHoe npousBeneHue BEKTOpPOB. (OCHOBHBIE CBOMCTBA.
BoipaxkeHne ckajsipHOTO MPOU3BEAECHUS Yepe3 MPsIMOYIOJIbHbIE
KOOpAMHATHI.

OIIK-2

33

50.

BekTtopHOoe M cMemaHHOE MPOM3BENECHHS BEKTOpOB. Mx
CBOMCTBA U BBIPAKECHHUSI YEPE3 MPSIMOYTOJIbHBIE KOOPIUHATBI.

OIIK-2

33

ol.

[TonaTne nuHENHHOro mnpocTpaHcTBA. JIMHEHHas 3aBUCHMOCTH
JJIEMEHTOB  JIMHEMHOro MpOCTpaHCTBA. basuc JmHEHHOro
MpoCTpaHCTBA.  Pa3MepHOCTh  JMHEHHOrO  MPOCTPAHCTBA.
N3omopdusm.

OIIK-2

33

52.

Mogenb MeX1yHapOAHON TOPTOBIIH.

OIIK-2

33, Y4
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53.

VYpaBHeHuss npsAMON Ha IUIOCKOCTH. HopmanbHBI BEKTOP
npsiMoi. PaccTossHuE OT TOUKU 10 TIPSMOM. YTOJI MEXTY NBYMSI
NpSMBIMH. YCJIOBUSL MapaUIeNIbHOCTH M MEPHEHIUKYISIPHOCTH
JIBYX IpsAMbIX. Touka nepeceyeHus: AByX NpsMbIX.

OIIK-2

33

o4,

[lmockoct B mpOCTpaHCTBE. YpaBHEHUs IUIOCKOCTH B
npoctpadcTBe. HopmanbHbIN BEKTOP MIIOCKOCTU. PaccTosHuE OT
TOYKM J0 IUIOCKOCTH. YTOJ MEKIY JBYMS IUIOCKOCTSIMHU.
VYcenoBust mapajielbHOCTH M MEPHEHAMKYJISIPHOCTH — JBYX
IIJIOCKOCTEH.

OIIK-2

33

55.

Yron Mexay MpsAMOU U INIOCKOCTBIO B IIPOCTPAHCTBE. Y CIIOBUS
NapaJUIEIIbHOCTH U NEPIEHIUKYISAPHOCTH MPSAMON U INIOCKOCTH
B IIPOCTPAHCTBE.

OIIK-2

33

56.

JInHUM BTOpOTO TMOpSIKAa Ha IUIOCKOCTH: JIUIMIIC, TUmeplona,
napa0osya. DKCLEHTPUCUTET, AUPEKTPUCH U (POKYChI KPHUBBIX
BTOPOTO MOPsIIKa HA MIJIOCKOCTH.

OIIK-2

33

5.3.2.3. 3agauu 11 NPOBEPKH YMEHU I M HABBIKOB

ConepxaHue

Komnerennus

UJIK

Pemmits cucremy nuHeHbIX ypaBHeHUH MeTogoM Kpamepa:
5x+8y+3z=-18

3X—-2y+6z=7
2X+y—-2=-5

OIIK-2

V4

Pemmth cucteMmy nuMHEMHBIX ypaBHEHH MeTogoMm Kpamepa
MaTpUYHBIM METO/I0OM:

X—4y—-2z2=-7
3X+y+2=5
3Xx-5y-6z=-7

OIIK-2

v4

Pemuth cucremy IMHENHHBIX ypaBHeHU MeTonoM ['aycca
X, +3X, —3X; +4X, =9
X, + X, = X3 +2X, =5
3%, +2X, — X3 =9
X, +3X; —5%X, =9

OIIK-2

V4

Jansl koopauHaThl BepiH nupamuasl A1(0,2,7), Ax(4,2,5),
A3(0,7,1), A4 (1,5,0). Haiitu:

1. lnuny pebpa A1Az;

2. Yron mexnay peopamu A1Az u AjAg;

3. YpaBHeHue peodpa A1As, ypaBHEHHE TUIOCKOCTH A1A2A3 1
yroj Mexay peopoM AjAs 1 IIIOCKOCThIO A1A2A3;

4. YpaBHEHUE BbICOTBI, OMYLIEHHON 13 BEpIINHBI Ag HA
Ir'paHb A1ALA3;

5. [Mmomans rpanu A1AzA3 1 00bEM MUPAMU/IBL,

Crenatp yepTex.

OIIK-2

V4

Omnpenenute, Kak B3aMMHO PACIIOJIOKEHBI JIBE MPsIMbIE, 3aJaHHbIC
obmumu ypaBHeHussMu L1 @ {2x—3y—4=0} u L2 : {-4x+6y+6=10}.

OIIK-2

v4

CocTaBbTe KAHOHHUYECKOE YPaBHEHHE MPSMOM L, mpoxosiieit
depe3 TOuKy M U MepreHAnKYIAPHOM IOCKOCTH f3.

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

0) M (2;-5;7), B: {3x—T7z=5}.

OIIK-2

V4
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5.3.2.4. IlepedyeHn TeM pedeparoB, KOHTPOJIbHBIX, PACYEeTHO-TPapuIeCKUX padoT

3agaumM KOHTPOJIbHOM PadoThI

No Conepxanue Komnerennus UK
Pemmts cucremy nuHeHBIX ypaBHeHHI MeTogoM Kpamepa,
MeTozioM ["aycca, MaTpUUHBIM METO/IOM.
1. 2X+y-z=1 OIIK-2 Y4
3X—-2y+2z=5
S5X+2y-z=-1
[psmbie 2x + y =0 u 4x - y - 11=0 sBustoTcs CTOpOHAMH
2. | TpeyronbHuKa, a Touka P (1;2) — Toukoii mepeceueHus: TpeTbei OIIK-2 V4
CTOpPOHBI C BBICOTOHM, omymeHHOM Ha Hee. CocCTaBUTH
ypaBHEHHE TpeTheil cTopoHbl. CenaTs YepTex.
9 .
Jluaus 3amaHa ypaBHEHWEM [ = ————B TMOJISPHON
S5+4cosp
CHCTEME KOOpAMHAT.
Tpebyercs:
1) MOCTPOUTH JIMHHUIO TI0 TOYKaM, HauuHAast OT ¢ =0 10 @ =27
3. | unpuaaBas ¢ 3HaYE€HHs Yyepe3 MPOMEKYTOK 77/8; OIIK-2 Y4
2) HaWTH ypaBHEHHE JAaHHOW JIMHUKM B  JICKAPTOBOMU
MPSMOYTOJIbHOM CHUCTEME KOOpJAMHAT, Yy KOTOpOW Hayalo
COBIIJACT C MOJKOCOM, a MOJIOKUTEIbHAS MTOTYOCh abciuce — ¢
MOJIIPHOM OCBIO;
3) Ha3BaTh JIMHUIO, HAWUTH KOOpAMHATHI (OKYCOB H
aKcieHTpucuTeT. CaenaTh 4epTex.
Mansr BekTopsr  a (1;2;3), b (-1;3;2), C (7;-3;5),
4. | d(6;10;17) B mekotopom Oasmce. Ilokazarh, YTO BEKTOPHI
a,b,C obpasyroT 6asuc; HaliTH KOOpaAUHATHI BekTOopa d B 3TOM OIIK-2 v4
Oasmce.
- . Z+2i
5. | BeraucouTs w@) = 2?2 +(Z-i%)(z+2)- 7 OITK-2 V4
' z-5i
npu z=4-7i.
. 5 )
6. | Haiitu Bce 3Hau€HUs KOPHS. 6\/;; v V2 +i OIIK-2 V4

5.3.2.5. Bonipocs! 1J1s1 KOHTPOJIbHOI (pacueTHO-TpaguuecKoii) padoThl

«He npenycMoTpeHbD»
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5.4. CucreMa oleHMBAaHMA JOCTHKEHHUS KOMIIEeTEHIIUH

5.4.1. Onenka 10CTHKEHHUS] KOMIIETEHIIHI B X0/1€ IPOMEKYTOUHOM aTTeCTallul

OIIK-2
I/IHI[I/IKaTOpI)I JOCTUXKCHUA KOMIICTCHIINN HOMepa BOTPOCOB H 32724
OIIK-2
Kon Conepxanue BOIIPOCHI K 3a4€Ty | 3a/Jayd K 3a4eTy
3Hath METO/10I0T IO HCIIOJIb30BAHUS

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

33 | UHCTPYMEHTOB JIMHEHHON airedphl MpH aHaIu3e
HKOHOMHMYECKHX IIPOLIECCOB U MOJIEJIEH

YMeeT MpUMEHSTh anmnapar JUHEHHOW aireOpsl 1-4,6-9,13, 15-
V4 | mng uccaemoBaHMA DJKOHOMHUYECKHX 3ajad H 19,21-24,32- 1-6
pa3pabOTKH HOBBIX METOJIOB UX PEIICHHS 33,35-36

5.4.2. OueHka J0CTHKEHHS KOMIETEHIUH B X0/Ie TEKYIIero KOHTPOJIs

OIIK-2
WNuukatops! noctmkenns kommeteHmuu OITK-2 Howmepa Bompocos u 3a1au
3a1a41
BOMPOCE! BOIIPOCHI ISt
Kon Conepsxanue TCCTOR YCTHOTO | NPOBEPKH
orpoca | yMEHHH H
HABBIKOB
3HaTh METOOJIOTHIO K CIOJIL30BaHUSI 2-9, 15,16,
33 | MHCTpYMEHTOB JIMHEHHOM anreOpsl mpy aHamuse | 22,23, 27- 1-56
SKOHOMHMYECKHUX ITPOLIECCOB U MOJENEN 51,54-59,65-
68, 73,75.
YMmeeT npuMeHsITh anmnapat JmHelHoi anreOpst | 1,10-14, 17-21,
V4 | nis  wccnenoBaHUs SKOHOMHUYECKHX 3aaad U 24-26, 4952 1-6
pa3pabOoTKH HOBBIX METOJIOB UX PEIICHUS 52,53,60- ’
64,69-72,74.

6. YueOHO-MeTOAMYeCKOe U MHPOPMALMOHHOE 00ecriedyeHHne 1 CIUIINHBI

6.1. Pexomenayemasi iuteparypa

2.1. YueGHble 1.00
HB/1auA Briciias MaTemaTuKa B ynpakHeHUsX U 3afadax. Y. 1: [yueOHoe 1.00
nocobue mis By3oB]: B 2 u/ 1. E. laako [u ap.] - M.: OHUKC, [2009] -
368 c.
Briciias MaTemaTHKa B ynpakHEHUSX U 3ajadax. Y. 2: [yueOHoe 1.00
nocobue mis By3oB]: B 2 u/ I1. E. [laako [u ap.] - M.: OHUKC, [2009] -
448 c.
Beicmiast MaTemMaTHKa U1l 9KOHOMHUCTOB: Y4EOHUK JJIS CTYIEHTOB 1.00

BY30B, 00 YJarOIIMXCs 110 YKOHOMUYECKUM criennansHocTsm / [H. 1.
Kpemep [u ap.]; mox pen. H. III. Kpemepa - M.: FOnuth, 2010 - 480 c.

I'opnau b. A. Jluneiinas anre6pa [Dnexktponusiii pecypc] / 'opnau b. A. 11.00




2.2.
Mertoauueckue
U3IaHUI

2.3.
Ilepuoanueckue
W3AaHUs
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- Cankr-IlerepOypr: Jlans, 2022 - 480 c. [DU] [DBC Jlans] URL:
https://e.lanbook.com/book/210983

I'opnau B.A. Jluneitnas anreopa: yueoHoe mocooue / b.A. I'opiay -
Cankr-IlerepOypr: Jlans, 2012 - 476 ¢

Hemunosuu b. I1. KpaTkuii kypc BbIciei MaTeMaTHKU: yueOHOE
nocobue s By3oB / b. I1. lemunosuy, B. A. Kynpsisues - M.:
Actpens, 2008 - 656 c.

OCHOBBI TUHEHHOI anredophl: yueOHOoe TOCOOHUe IS CTYJIEHTOB
(hbakynbTeTa OyXraarepckoro yuéra u GuHaHCOB, MPOXOASIINX
noarotoBky no HampasiaeHuto 080100.62 (38.03.01) "Oxonomuxka" / A.
I'. ByxoBen [u ap.]; BopoHexckuil rocynapcTBEeHHBIN arpapHbIil
YHUBEPCHUTET ; o1 pel. A. I'. byxosna - Boponex: BopoHexckuit
rocyJapCTBEHHbIN arpapHblil yauBepcuteT, 2015 - 137 c. [LIUT 12845]
[IIT] URL: http://catalog.vsau.ru/elib/books/b107264.pdf

Pxesckuit C. B. Beiciias matemartuka [: nunelinas anredpa u
aHAJTMTHYECKasi TEOMETPUs [3JIEKTPOHHBIN pecypc]: YuebHoe mocobue /
C. B. Pxesckuii - Mocksa: OOO "Hay4Ho-u30aTEIbCKUN HEHTP
NHOPA-M", 2019 -211 c. [DU] [ObC 3nanuym]| URL:
https://znanium.com/catalog/document?id=350950

Pynwik B. M. Jluneiinas anreOpa [371eKTpOHHBIN pecypc]: Yuebnoe
nocobue / b. M. Pyzasbik - MockBa: OOO "HayuHo-u3aaTenbCKuil LIEHTP
NHOPA-M", 2023 - 318 c. [OU] [OBC 3nanuym] URL:
https://znanium.com/catalog/document?id=432196

esnoB I'. C. JIuneitnas anreOpa: Teopus U NPUKIATHbIE ACTIEKTHI
[anexTponnbIit pecypc]: Yueonoe mocodue / I'. C. IlleBioB - Mocksa:
W3narensctBO "Maructp", 2023 - 544 c. [OU] [OBC 3nanunym]| URL:
https://znanium.com/catalog/document?id=432182

epuneB B. I'. JIuneitnas anredpa. Yacte 1. OcHOBBI THHEHHOMN
anreOppl: YueOHO-MeToAnYecKoe mocodue s cTyaeHToB | kypca
[anexTpoHHEIH pecypc]: YueOHOo-MeTonuueckas mutepatypa / B. T
[epmnes - MockBa: MU3narensctBo "Menemxkep", 2007 - 128 c. [DU]
[9BC 3nannym] URL:
https://znanium.com/catalog/document?id=274321

Jluneiinas anredpa [DIEKTPOHHBIN pecypc]: METOAMUECKUE YKAa3aHUs U
WHAMBUAYaIbHbIC 3a/1aHUs N0 AUcUUIIHHE JIuHeinas anredpa s
HanpasieHus 38.03.01 Dxonomuka / BopoHe)CKHil rocy1apCcTBEHHBIN
arpapubiii yauepcuTteT ; [cocT. JI. A. Illumkuna] - BopoHex:
BopoHnexckuil rocynapcTBeHHbIN arpapHbiil yHuBepceutet, 2021 [11T]
URL.: http://catalog.vsau.ru/elib/metod/m164722.pdf

BectHuk BopoHexkckoro rocy1apcTBEHHOIO arpapHOro yHUBEpPCUTETA:
TEOPETUYECKUN U HAyUHO-TIPaKTHUeCKUii xKypHals / BopoHex. roc.
arpap. yH-T - Boponex: BI'AY, 1998-

DKOHOMHUKA M MATEMAaTHYECKUE METOJIbI: )KypHaJ / yIpeIuTenb :
AKajeMU4YeCcKui Hay4YHO-U3AaTeIbCKUI, TPOU3BOJICTBEHHO-

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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MOJUTPaUICCKUN U KHUTOPACIIPOCTPAHUTEIBCKHUH IIeHTp Poccuiickoi
akagemuu Hayk "M3natensctBo Hayka " - Mocksa: Hayka, 1965-

6.2. Pecypcnl cetu UnTEpHET

6.2.1. DyieKTpOHHBIE OMOJIMOTEYHbIE CHCTEMbI

No Hazpanue Pasmernenne

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

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

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

5. | Dnektponnas 6ubmmoreka BIAY http://library.vsau.ru/

6.2.2. IIpodeccuonaibHble 0a3bl JAHHBIX U HHPOPMALMOHHbIE CUCTEMbI

HazBanue

Pa3smenienue

1. |CnpaBouHas mpaBoBas cuctema ['apaHat

http://www.consultant.ru/

2. |CmpaBounas npaBoBas cuctema Koncynprant [Lmoc

http://ivo.garant.ru

3. |IIpodeccronanbubIe CrIpaBOYHBIE cHCTeMBI «Komekcy

https://Texakcnepr.caiT/sistema-
kodeks

6.2.3. CaiiTbl 1 ”HPOPMALMOHHBIE MOPTAJIBI

Ne Haspanne Pasmemenne

1. | OGpazoBarenpHbIE PECYPCHl IO MATEMATHKE www.math.ru
HNureprer OubimnoTeka monyiIapHoi hU3uKo- .

2. P . yip ¢ http://ilib.mccme.ru/
MaTeMaTUYECKON JIMTEPaTyPhI
calT o0 pa3jesie BhICIIeH MaTEMaTUKU — JIMHCHHOMN

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

4 «Pe3onbBeHTa» https://www.resolventa.ru/

" | yueOHBIE MaTepHabl. index.php/lineinaya-algebra -

7. MaTepuajJIbHO-TeXHHMYECKOe U MPOrpaMMHoOe odecnedeHne JUCHUIIHHbI

7.1. llomemieHus 1Jisl BeJleHUs1 00pa30BaTeILHOr0 npouecca u 000pya1oBaHue

HaumenoBaHue nomenieHuii AJis NpoBeeHMs BCeX BUOB
y4eOHOM AeqTeIbHOCTH, IPEyCMOTPEHHON yueOHbIM
IJIAHOM, B TOM YHCJI€ TOMEILEHUS JJI1 CAMOCTOSITENIbHOM
paboThl, ¢ yKa3aHUEM IEPEYHs] OCHOBHOI'O 000PYA0BAHMUS,
y4eOHO-HaTJISAHBIX TOCOOMH U UCIIOJIb3YEMOr0
MIPOrPaMMHOT0 00ecIeYeHUs

Anpec momeneHui ans
MPOBEACHHUS BCEX BUIOB y4eOHOM
NeSITeTbHOCTH,
MPEYyCMOTPEHHON y4eOHBIM
MIJIaHOM

VYuebHast ayauTopus A IPOBENEHUS YUEOHBIX 3aHSITHUM:
KOMITJIEKT  y4eOHOH mebenu, J€MOHCTPAIIHOHHOE
00opynoBaHHe U y4eOHO-HATJISIAHBIE TTOCOOHS .

VYuebHast ayauTOpHUs A MPOBEAEHUS YUEOHBIX 3aHSITHUM:
KOMIUIEKT  y4eOHOil mebenuy, JIEMOHCTPAIIIOHHOE
o0opynoBaHUE u y4eOHO-HaTJISTHbIE nocoowus,
KOMITBIOTEPHAsI TEXHUKA C BO3MOKHOCTBIO MOJKIIIOYCHHUS K

394087, Poccuiickas @enepanus,
Boponexckas 061acTs,
TOPOACKOW OKPYT TOPOA

Boponex, ropoa Boponex,
yinuna Muuypusa, 1om 1

394087, Poccuiickas deneparusi,
Boponexckast 0071acTb,



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 "UnTepHer" u obecrneueHMeM JocTyna B
ANIEKTPOHHYI HMH(POPMAIIMOHHO-00pa30BaTEIILHYIO CpEmy,
ucrnoibp3yemoe nporpammuoe obdecrnedenrne MS Windows /
Linux (ALT Linux)/ Pen 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.

TOPOJCKOW OKPYT TOPOA
Boponex, ropox Boponex,
yiuiia Muuypuna, nom 1

[Tomemnienne Ui caMOCTOSATENbHONW pabOTBhI:  KOMIUIEKT
yueOHON Mebenu, IEMOHCTPAllMOHHOE O0OpylOBaHUE U
y4eOHO-HATJSIIHBIE TTOCOOMS, KOMIIBIOTEpHAs TEeXHHKa C
BO3MOKHOCTBIO TOAKMIOueHuss k ceru  "HMHrepHer" u
obecriedeHueM J0CTyna B AJICKTPOHHYIO WH()OPMAIIMOHHO-
00pa3oBaTelbHYl0 Cpely, HCIOIb3yeMOE MPOrpaMMHOE
obecrieuerne MS Windows / Linux (ALT Linux)/ Peg OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe
Reader / DjVu Reader, SInnexc bpaysep / Mozilla Firefox /
Internet Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic,
elLearning server , AST Test.

394087, Poccuiickas ®enepanus,
Boponexckast 005acTs,
TOPOACKOW OKPYT TOPOA

Boponex, ropon Boponex,
ynuna Muuypuna, oM 1 (aya.
113, 115, 116, 119 120, 122,
123a, 126, 219, 220, 224, 241,
273 - ¢ 16.00 10 20.00), 232a

7.2. IlporpammHoe o0ecnievyenune
7.2.1. IlporpamMHOe oOecnieyeHune 0011ero HA3HAYeHHU s

Ne HasBanue

Pazmernienue

1 | Onepaunonnsie cuctembl MS Windows /Linux /Pex OC

I1K B mokanpHOM cetn BITAY

[Makersr oducHbix npunoxenuit MS Office /
OpenOffice/LibreOffice

IIK B nokanpuOM cetu B[AY

[Iporpammel 111 mpocmoTpa ¢aiinoB Adobe Reader /
DjVu Reader

IIK B noxanpHOM cett BIAY

Edge

Bpayszeps! Annexc bpaysep / Mozilla Firefox / Microsoft

I1IK B nokanpHOM cetn BIAY

AnTusupychas nporpamma DrWeb ES

T1K B mokanpHOM cetu BITAY

T1K B mokanpHOM cetn BITAY

MynsTmenua npourpsiBatenb MediaPlayer Classic

T1K B mokanpHOM cetu BITAY

ITnardopma onnaiin-oOyuenus elearning server

I1K B okanpHOM cetn BITAY

4
5
6 | Ilporpamma-apxusarop 7-Zip
.
8
9

Cucrema xkoMnproTepHoro recrupoanus AST Test

I1K B mokanbHOM cet BITAY

7.2.2. Cienua;JTu3MpoBaHHOE POrpaMMHOe oDecrnevyeHmne

No HazBanue Pazmenienne
1 Monayne pelieHuss ONTUMHU3ALMOHHBIX 3amad  Open
Solver 1K B nokansHOM cett BITAY
5 OOGmaynas mnporpamma it ynpaeieHus mnpoektamu | I1K, aya. 20 (K2), ayn. 104,
Trello 321 (K3)
3 | Ilaker craTrcTH4eCcKO 00pabOTKU JaHHBIX Statistica I1K B nokanbHOI cetu BTAY
4 | Cucrema KOMITbIOTepHOM anredpsl Mathcad I1K B nokansHO# cetn BTAY
5 | Cucrema KOMIIbIOTEpHOM anreOpbl Maxima K aya. 116, 120 (K1)




8. MexaucuumnjinHapHbie CBA3M

Crpannna 35 u3 36

JlucuumimHza, ¢ KOTopoit
HEOOXOIUMO COTJIACOBAHUE

Kadenpa, Ha koTopoii
MPEnoAaeTCs AUCIUIUTHHA

TToanuck 3aBeayrOIIEro
kadenpoit

b1.0.15 Marematnueckuii | DKOHOMHUYECKOTO aHanm3a, JILA. 3anopoxiieBa
aHaIu3 CTATUCTUKA W  TPUKIATHON ~
MaTEeMATHKU ‘7%
b1.0.17 Teopust | DKOHOMUYECKOTO aHaJm3a, JILA. 3anopoxiesa
BEPOATHOCTEN U | CTATUCTUKA U NPHUKJIATHON ~
MaTeMaTHYEeCKas MaTeMaTUKU ’7%
CTaTHCTHUKA
b1.0.21 Dxonomerpuka DKOHOMUYECKOTO aHajm3a, JI.A. 3anopoxiieBa
CTaTUCTUKU U  TPUKIIATHOU =~
MaTeMaTHKH ‘7%
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JIMCT nepuoanvecKux NpoBepoK padoyeii mporpaMmal

H I/IH(l)OpMaI[I/IH 0 BHECCHHBIX U3MCHCHHUAX

JlomkHOCTHOE JTHTTO,

[ToTpeOHOCTH

Nudopmarus o

HPOBOIK'HBHIGG JTlata B KOPPEKTHPOBKE YKa3aHUEM BHECEHHEIX
nposepky: ©.1.0., COOTBETCTBYIOIINX Pa3J€IOB H3MEHEHUIX
AOCILKHOCTh paboueii mporpaMMbl
H.o. 3aBenyromiero
Kagenpoti Ilannna Hpororon Pabouas nporpamma
EB. Ne 12 ot AKTVAISHPOBARA Ha 2025-2026 Buecenbl u3mMeHeHus
26.05.202 Y p N BI.I. 6.1;7.1; 7.2
; Y4eOHBIN ToJ1
j % 5r
3aBenyromuii
kadenpoii [Tanusa | TIporokon
PaGouas mporpamma
EE Ne 13 ot AKTVaAHbOBAHa Ha 2026-2027 BreceHbl n3MeHCHHS
.b. KTyaJIM3UpPOBaHA H -
16.05.202 yajsup N BIL.I 6.1;7.1; 7.2
61 y4eOHBII TrojI

H
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