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Pabouas mporpamma pazpaboTana B cOOTBETCTBUHM ¢ DenepanbHbIM TOCYAapCTBEHHBIM
00pa3zoBaTeNbHBIM CTAaHAAPTOM BBICIIETO OOpa30BaHMs 1O HamparieHUIo moarotoBku 38.03.01.

DKOHOMUKA, YTBEpXIEHHBIM [IpHMKa3oM MHUHHCTEpCTBA HAyKH U BBICIIEro 0Opa3oBaHUs
Poccuiickoit ®eneparuu Ne 954 ot 12.08.2020 r.

Pabouass mporpamMMa yTBep)KICHa Ha 3acelaHUM KadeIpbl 3KOHOMHUYECKOTO aHaJM3a,
CTaTHCTUKH W MIPUKJIATHON MaTeMaTUKA
(mpotoxost Ne 9 ot 15.06.2021 r.)

3aBenyommii kageapoi W B.A. JIyokoB

Pabouas mporpamMmma peKOMEHJOBaHAa K HCIIOJIB30BAaHUIO B Yy4eOHOM Tpolecce
METOUYECKON KOMUCCUEH 3koHOMUYecKoro (akyibpTeTa (mpotokon Ne 11 ot 25.06.2021 1.).

& 7~
Ilpeacenareb MeTOAMYECKOH KOMHCCHH // (E.b. ®aabKoBHY)

PenensenT palodeil mporpaMmbl: 3aMeCTUTENb pPyKoBoauTeds JlemaprameHTa arpapHoi

noautuku Boponexckoii oomactu Ilerposa C. I'.
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1. O0mas xapaKkTepuCTHKA AU CHUIIMHBI
1.1. Heab AMCHUNIHHBI

Heabr0 u3yyeHHs AUCUMIUIMHBI SIBISETCS IOCJIENOBATEIbHOE H3JI0KEHUE OCHOBHBIX
METOJ/IOB M PE3YyJbTAaTOB JIMHEHHOW alreOpbl, KOTOpbie OyAyT HEOOXOIUMBI B JAJIbHEHIIIEM ISt
OCBOCHHSI MAaTEMATHYECKMX M CTAaTUCTHYECKUX METOJOB B YIPABIECHUH U HSKOHOMHKE;
BOCITUTAHHUE Yy OOYYAIOIIMXCS HABBIKOB JIOTHYECKOTO MBINIJICHUS U (HOPMAIBHOTO 0OOCHOBAHUS
peLIeHNs TOCTABJICHHBIX 3a/a4.

1.2. 3agauy JUCHHILIMHEI

3agayaMu JUCHUILIMHBI SIBJISIIOTCH

— copMHpOBaTh YMEHHE M HABBIKK PabOTHI ¢ MAaTEMaTHYECKUM arlapaToM pa3JiejioB
JTUHEWHON areOphI IS PeIIeHUs] IPUKIIATHBIX 33/1a4 B 9KOHOMUYECKOU e TeILHOCTH;

— OIpECNICHHE U YIIOPSAA0UeHUE He0O0X0AMMOoro oobeMa nH(OopMaIuy IMPU TOCTAHOBKE,
peanzanuu U O00pabOTKE WUTOTOBBIX PE3YyJIbTATOB MATEMATHYECKOW MOJAEITH 3KOHOMUYECKOU
3aJ1auM;

— (opMmupoBaHUE TMPAKTUYECKUX HABBIKOB, KOTOPHIE TIO3BOJISAT B JalbHEHIIEM
npuHUMATh () PEKTUBHBIC PEIICHUs B IPO(HECCHOHATBLHOM TSI TEIIBHOCTH.

1.3. IlpeaMeT QM CHUNINHBI
IIpenmer - MaremaTnueckue OOBEKTHl JIMHEWHON MPUPOABI: CHUCTEMBbl JIMHEWHBIX
YPaBHEHMH, JMHEHHbIE MHOT000Opasus, BEKTOPHbIE MPOCTPAHCTBA, JUHEHHBIE OTOOpa)KEeHHs U
T.J.

1.4. MecTo 1McuMnjnHbI B 00pa3oBaTe/ibHOM IporpamMmme
JlaHHas AMCUUIUIMHA OTHOCUTCS K o0s3aTenbHbIM aucuuiuinHaMm OIl. Ona usyuaercs B
IIEPBOM CEMECTPE.
1.5. B3aumocBsI3b ¢ APYTUMH AU CHUILTHHAMMA
Hucummumnaa b1.0.13 Jluneiinas anrebpa cBsi3aHa cO CIEAYIOUIMMH JUCIUILTHIHAMUA
y4eOHOro IJIaHa:

— b1.0.15 MaTemaTruueckuii aHaJIn3;
— b1.0.17 Teopus BEpoATHOCTEN U MaTEMATUYECKasi CTATUCTUKA;
— b1.0.21 Dxonomerpuxa.

2. HJ'laHl/IpyeMl)Ie PE3yJbTaThbI Oﬁy‘leﬂl/lﬂ 1m0 JTUCHUIIJIHHE

Komnerenuus NuaukaTop 10CTHKEHHS KOMIIETCHIIUH
Kon Coaepxxanue Kon Coaepxanue
OIIK-2 |Criocoben ocymecTBisATh| 33 |3HaTh METOJI0JIOTHIO WCITIOJI30BAHUS
coop, 00paboTKy U WHCTPYMEHTOB JIMHEHHON anreOpbl MpH aHaiu3e
CTaTUCTUYECKUI aHayn3 SKOHOMHMYECKHX ITPOLIECCOB M MOJIETeH
JaHHBIX, HEOOXOMUMBIX [UIsA| Y4 |YMeTh NPUMEHSTH anmapar JUHEHHOW anreOpbl
pelieHus MOCTaBJIEHHBIX JUISL WCCJIEeOBAaHUS DKOHOMHUYECKUX 3alady MU
SKOHOMMUECKHUX 3a7a4 pa3pabOTKN HOBBIX METO/IOB MX pEIIECHUsS
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3. O0BbéM IMCUMILVIMHBI M BUABI Y4e0HOi1 padoThI

3.1. Ounas ¢opma o0y4eHus

IMoka3arenun CeMIeCTp Bcero

OO6mmas Tpya0EMKOCTB, 3.€./4 3/108 3/108
OO0mast KoHTaKTHas padora, 4 56,15 56,15
OO6mmas camocrosiTensHas padora, 9 51,85 51,85
KonTaktHas pil6OTa Ipu  MPOBEICHUU 56,00 56,00
yueOHBIX 3aHATHH, B T.4. (1)

Jlexun 14 14,00

[IPAaKTHYECKUE-BCETO 42 42,00
CaMOCTOHTeJ'IBHafI paboTa mpu NpPOBEACHUU 43,00 43,00
y4e0HBIX 3aHATHH, 4
KonrtaktHas pabora mnpu  HOpOBEACHHUH
IIPOMEXYTOUYHON aTTecTaluu O0ydaroluxcs, 0,15 0,15
B T.4. (4)

3auer 0,15 0,15
CamocTosTenbHas pabota npu
IIPOMEXYTOYHOM aTTecTaluu, B T.4. (1) 8,85 8,85

[ToaroroBka k 3auety 8,85 8,85
dopma MpoMeKyTOYHOU aTTecTaluu 3auer 3a4yeT

3.2. OuHo-3204Hast popMa 00yUeHH s
IMoka3arenun CeMlech Bcero

O6m1ast TpyA0€MKOCTB, 3.€./9 3/108 3/108
OO0mas KoHTaKTHas pabora, 4 18,15 18,15
O6mas camocrosiTenbHas padoTa, 4 89,85 89,85
KonTaktHas pilGOTa OpH  MPOBEICHUU 18,00 18,00
y4eOHBIX 3aHATUH, B T.4. (1)

Jlexknuu 10 10,00

[IPAaKTUYECKUE-BCETO 8 8,00
CaMOCTOﬂTCJ'IBHafI paboTa TIpu TPOBEICHUU 81,00 81,00
y4eOHBIX 3aHATHI, 4
KonTtaktHas pabora Tpu  TPOBEACHHUH
MPOMEXYTOYHOM aTTecTanuu 00ydJaromuxcs, 0,15 0,15
B T.4. (4)

3auer 0,15 0,15
CamocTosiTenpHas pabota npu
MIPOMEXYTOUYHOM aTTecTaluy, B T.4. (1) 8,85 8,85

MOATOTOBKA K 3a4ETy 8,85 8,85
PopMa MPOMEKYTOUHON aTTECTALUN 3a4eT 3auer
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4. Conep:xxanme QU CHUINIAHBI
4.1. Conep:kanue TUCUMIUIMHBI B pa3pe3e pa3/ieJioB M MOApPAa3/iesioB

Pa3nes 1. MatpuuHnas aiaredpa

[Togpaznen 1.1. Matpuubl. Onepanuu Hajg matpuiamMu. OCHOBHBIE CBOMCTBa omepanuid Haj
matpuriamu. Onpenenurens. Beraucnenue ooparnoit MaTpuisl. CBOMCTBAa 0OpAaTHON MaTPHIIBL.
[Tonpaznen 1.2. Panr maTpuiibl. Beluncienne panra MaTpuIlsI.

Pa3nes 2. Pemienue cuctem JTMHEHHBIX ajire0panyecKuX ypaBHeHHU I

[Tonpaznen 2.1. Pemenue cuctemM ypaBHEHH MaTpUYHBIM METOJIOM.

Pewenne cucrem ypasaenui MerogoMm Kpamepa. Pemenue cucreM ypasHenui MmeronoM ['aycca.
[Tongpaznen 2.2. CTpyKTypa MHOXKECTBA PEIICHUN CUCTEMbI JIMHEHHBIX YPaBHEHUM.

Teopema Kponekepa-Kanemm.

Pa3znen 3. OCHOBBI BEKTOPHOI ajaredpbl

[Toapaznen 3.1. [lousitue BekTopa. JInHeltHbIe oniepaliuy HaJl BEKTOpaMu, ux cBoiicTBa. Teopema
0 KOJUIMHEapHbIX BeKkTopax. JleMCTBUS HaJ BEKTOPAMHM, 3aJlaHHBIMA CBOMMHU KOOPJIMHATaAMHU.
Monynb Bektopa. Hanpasmstoniye kocuHychl BekTopa. KoopauHarsl pou3BOJbHOTO BEKTOpa B
JIEKapTOBOI cucteme KoopauHat. CKalnsipHOE TPOU3BEIECHNUE BEKTOPOB.

[Tonpaznen 3.2. Ilonstue nuHeHHOro mnpocTpaHcTBa. IIpuMeprl JIMHEHHBIX HPOCTPAHCTB.
JluneliHasg 3aBUCMMOCTP M HE3aBHCHUMOCTb BEKTOpPOB. PaHr cucrembl BekTOpoB. baszuc u
pa3MepHOCTh BEKTOPHOTO MpocTpancTBa. KoopanHaTel BeKTOpa B Oasuce.

Paznen 4. Jluneiinbie MHOT000pa3usi B eBKJINA0BBIX MPOCTPAHCTBAX

[Toapaznen 4.1. YpaBHeHHe NpAMON HA IUIOCKOCTH. YpaBHEHHUE MPSAMOM, MPOXOJAIEH 4epe3
3aJJaHHYI0 TOYKY MEPIEeHIUKYISIPHO 3aJaHHOMY BekTopy. MccienoBanue oO0IIero ypaBHEHHS
npsAMOM. YTos MEeXly NpSAMbIMU. Y CJIOBUS NAPAILIEIBHOCTH U MEPIIEHIUKYISIPHOCTH MPSMBIX.
[Toapaznen 4.2. YpaBHEHHE MIOCKOCTH, TPOXOASIIEH Yepe3 3aIaHHYI0 TOUKY MEePIEHIUKYIISIPHO
3aJjaHHOMY BekTopy. MccnenoBanue o0iero ypaBHeHus miockoctd. KaHoHnueckoe ypaBHEHUE
IpPSMOM B NIPOCTPAHCTBE. YPABHEHUE NPSIMOM, NPOXOIALIEH 4Yepe3 [BE pa3IMyHble TOYKHU
MPOCTPAHCTBA. YTOJN MEXAY IUIOCKOCTAMH. YTOJI MEXAY HPSIMBIMH B IPOCTPAHCTBE. YTOI
MEXAY NPSIMOM U TUIOCKOCTBIO.

[Tonpaznen 4.3. KpuBbie BTOpOro nopsika: 3JuUIMIC, runepooa, napadoa.

Pasnen 5. MHOro4jieHbl U KOMILIEKCHbIE YHCJIA

[Mogpaznen 5.1. Mmuorounensl. KommsekcHble 4yuciia W JOEHCTBUS Haad HUMH. Moayns u
apryMeHT KOMIUJIEKCHOTO YHUCIIa.

[Tonpaznen 5.2. @opmsl 3anucu KOMIUIEKCHBIX Yncell. JleMCTBUs HaJl KOMIUIEKCHBIMU YHCIIaMH B
TpuroHomerpuueckoir ¢opme. @opmyna MyaBpa. KopeHb n-oif cTeneHH HU3 KOMIUIEKCHOTO
yucia. [lokazarenbHas popma KoMIulekcHOro yrcia. @opmyna Ditnepa.

Pa3neu 6. JIuneiinble onepaTopsbl

[Tonpaznen 6.1. Ilonsatue nuneitHOrO oneparopa. IIpumepsl MuHENHHBIX onepaTopos. [leiicTBus
HaJ JIMHEWHBIMH oneparopamu. OOmMil BuA JIMHEHHOro olepaTropa, MaTpula JMHEWHOTO
oreparopa.

[Tonpaznen 6.2. CobcTBEHHBIE YKClia U COOCTBEHHBIE BEKTOPHI MaTPUIIbl. XapaKTePUCTUUECKUI
MHOT'OYJIEH MAaTPHIIBL.

Paspnen 7. JInHeliHble MO/IeIH B IKOHOMHYECKHUX 3a/1a4ax

ITonpaznen 7.1. Mozaens MexX1yHapOJIHON TOPTOBIIH.

[Togpaznen 7.2. Ctatuueckas MOJIENb JTUHEHHON MHOTOOTPACIEBOM SKOHOMUKH JICOHThEBA.
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4.2. Pacnpenenenne KOHTAKTHON U CAMOCTOSITEILHON padoThI NP MOATOTOBKE K
3aHATHAM 10 NMOApPa3ae1aM

4.2.1. Ounas ¢opma o0y4eHus

KonrakrHas
abora
Paznensbl, moapazaesnsl JuCIUILUTMHbBI P CP
JI 113
Pa3nes 1. Matpuunas aiaredpa 2 4 4

[Togpaznen 1.1. Matpuubl. Onepanuu Hajg MmaTpuaMu. OCHOBHBIE
CBOMCTBa onepanuii HaJl Matpunamu. OnpenenuTenb. Beruucienue 1 2 2
obpaTtHoi MaTpuIlsl. CBOMCTBA 0OpATHON MAaTPHIIBI.

[Tonpaznen 1.2. Panr maTpunibl. Beluncienne panra MaTpuIlsI. 1 2 2
Pa3nen ZL Pelienne cucreM JIMHEHHBIX aJredpamyecKux ) 10 6
YpaBHeHMii

[Tonpaznen 2.1. Pemenue cucteM ypaBHEHUH MaTpUYHBIM

MetonoM. Pemenue cuctem ypaBHeHuidl MetogoMm Kpamepa. 1 5 3
Pemenne cuctem ypaBHeHHil metogoM ["aycca.

[Mogpazmen 2.2. CTpykTypa MHOXECTBa pEUICHUNW CHUCTEMBI 1 5 3

nuHelHbIX ypaBHeHul. Teopema Kponekepa-Kanemnu.

Pa3jien 3. OcHOBBI BEKTOPHOIi ajredpbl 2 8 8

[Toapaznen 3.1. Ilonstue BekTopa. JIMHEHHBIC omepamyu Hax
BEKTOpaMHU, UX CBOMCTBA. TeopemMa O KOJUIMHEApHBIX BEKTOpax.
JleficTBUsI HaJ BEKTOpPAMH, 3aJlaHHBIMH CBOMMH KOOPJAMHATAMH.

1 4 4
Mopayne  Bexkropa.  Hampasisronue — KOCHHYCBI  BEKTOpa.
Koopaunatsl IpOM3BOIBHOIO BEKTOpPA B JIEKAPTOBOM CHUCTEME
KoopauHat. CKaJiIipHOE IPOU3BEIEHUE BEKTOPOB.
[Tonpaznen 3.2. Ilonstue nuHelHOro mnpocrpaHcTsa. I[Ipumepst
JIMHENHBIX IIPOCTPAHCTB. JInnelinas 3aBUCUMOCTH u
HE3aBUCUMOCTb BEKTOpOB. PaHr cucremsl BekTOpoB. basuc u 1 4 4
Pa3MEPHOCTh BEKTOPHOI'O IpocTpaHCTBA. KOOpaHMHATHEI BEKTOpa B
Oazuce.
Pa3nea 4. JIuneiinble MHOT000pa3usi B eBKJINA0BbBIX 3 6 3
NPOCTPAHCTBAX

[Moapaznen 4.1. YpaBHeHUE NpsSMOM Ha TJIOCKOCTHU. YpaBHEHHE
IPSIMOM, MPOXOZSIIEH Yepe3 3aJaHHYH TOYKY INEPHEHIUKYIISIPHO
3alaHHOMY BekTopy. MccnenoBanue oO0IIero ypaBHEHUs MPSIMOM. 1 2 3
Yron Mexay —OpsAMBIMHA.  YCIOBUS — NApajuIeIbHOCTH U
NEPHEHINKYIIPHOCTH MPSIMBIX.

[Tonpaznen 4.2. VYpaBHEHME IJIOCKOCTH, IPOXOIALIEH uepes
3aIaHHYI0  TOYKY MEpPIEHIUKYJISPHO  3aJaHHOMY  BEKTOpY.
HccnenoBanue o06mero ypaBHeHHUs IulockocTH. KaHoHuueckoe
ypaBHEHHE TPSIMOM B TMPOCTPAHCTBE. YPaBHEHHE MPSMOH, 1 2 3
MPOXOJAIIEH 4Yepe3 [BE pas3/IMYHbIE TOYKHU IPOCTPAHCTBA. YTOII
MEXAY IUIOCKOCTAMH. YTOJ MEXIy HpSMBIMH B IPOCTPAHCTBE.
YroJs1 Mexay NPsSMOU U INIOCKOCTBIO.

[Toapaznen 4.3. KpuBblie BTOpPOTO MOpsIKa: SJUIHIIC, TUTEpOOIa,
napabouia.

Pa3gen 5. MHorou4jieHsl 1 KOMILJIEKCHBIE YHCJIA 1 4 5
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[Moapaznen 5.1. Muorounensl. KoMiiekcHble uncina v JAeHCTBUS

0,5 2 3
HaJ HUMUA. MOy ¥ apryMeHT KOMILIEKCHOTO YHcIa. ’
[Moapaznen 5.2. ®opmbl 3anucu KOMIUIEKCHBIX uucen. JleiicTBus
HaJ KOMIUIEKCHBIMH YHCJIaMH B TPUTOHOMETpUYECKOW ¢opme. 0.5 ) )
b

®opmyna Myaspa. KopeHb n-0i1 CTENIEHU U3 KOMIUIEKCHOTO YHUCIIA.
ITokazaTenpHas hopMa KOMIUIEKCHOTO yncia. Dopmyra Dumepa.

Pasnen 6. JIuHeiinble onepaTopbl 2 4 6
[Togpaznen 6.1. Iloustue nuHeitHoro omneparopa. [Ipumepsl
JIMHEVHBIX OreparopoB. JleMCTBHUS HaJl TMHEWHBIMHU OIEPATOPAMH.

. . o 1 2 3
OO0mwmit  BWA JHHEHHOrO oOmeparopa, MaTpulla JIMHEHWHOTO
omneparopa.
[Toapaznen 6.2. CoOCTBEHHBIE YWCIAa M COOCTBEHHBIE BEKTOPBI 1 ) 3
MaTpuibl. XapaKTepUCTUYECKUM MHOTOYJICH MAaTPHUIBL.
Pa3pen 7. JIuneiinnie MoeJ M B DKOHOMHYECKHUX 3aa9aX 2 6 6
ITonpaznen 7.1. Mojenb MEXIyHApOJHON TOPTOBJIU. 1 3 3
[Tonpaznen 7.2. Cratudeckast MOJEINb JIUHEHHOW MHOTOOTpaceBOil 1 3 3
SKOHOMHUKH JIleoHThEBA.
Bcero 14 42 43
4.2.2. OuHo-3a04Hasi popma o0yueHust
KonTakTHas
abora
Paznensl, moapasaennbl qJUCIIUITIHHBI P CP
JI 113
Paznen 1. MaTpuunas anredpa 1 1 10

[Tompasznen 1.1. Marpunpl. Onepanuu Haj MarpuniamMd. OCHOBHBIC
cBoiicTBa omepauuii Haj Marpuuamu. Onpenenurtens. Beruucienue| 0,5 0,5 5
oOpartHoi MaTpu1bl. CBOHCTBA 0OpaTHOM MaTpPHUIIBL.

[Tonpaznen 1.2. Panr maTpuiibl. Beluucienne panra MaTpuisl. 0,5 0,5 5
Pasnen 2. Pemenne cucTeM JIMHEHHBIX aJireOpamyecKux ) ) 12
YPaBHeHUil

ITonpaznen 2.1. Pemenune cucteM ypaBHEHMH MaTpPUYHBIM METOJOM.

Pemenue cuctem ypaBHenuit Meronom Kpamepa. Pemenue cucrem| 1 1 6

ypaBHeHUH MeTonoM [aycca.

[Mogpazaen 2.2. CTpyKTypa MHOKECTBA PEIICHHUI CUCTEMBI JTMHEHHBIX
ypaBHeHnuii. Teopema Kponekepa-Kamnemnnu.

Pasnea 3. OcHOBBI BEeKTOPHOM a1re0pbl 2 1 13

[Mogpaznen 3.1. Tlonsatue BekTtopa. JIuHEIHBIE oOmepanuu HaJ
BEKTOpaMH, HMX CBOHCTBAa. TeopemMa O KOJJIMHEAPHBIX BEKTOpax.
JleficTBust HajJ BEKTOpaMH, 3aJaHHBIMH CBOMMU KOOPJIWHATAMU.
Mopynes Bektopa. Hanpasnstomniue kocuHycbl BekTopa. Koopannarst
MPOM3BOJBHOIO BEKTOpa B JIEKAPTOBOM CHUCTEME KOOpIHMHAT.
CkansipHO€ MPOU3BEJICHUE BEKTOPOB.

Ilonpaznen 3.2. Ilonstue nuHeiiHOro mpocTpaHcTBa. IIpuMepsl
JIMHEWHBIX IIPOCTPaHCTB. JIMHENHas 3aBUCUMOCTh M HE3aBUCHMOCTH
BEKTOpOB. PaHr cuctemel BeKTOpoB. baznuc n pa3MepHOCTh BEKTOPHOTO
npoctpancTBa. KoopuHatel BekTopa B 0asuce.

Pa3pnen 4. JIuHeiiHble MHOT000Pa3Hsl B €eBKJINA0BBIX
NMPOCTPAHCTBAX
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Ilonpaznen 4.1. YpaBHeHue npsMON Ha IJIOCKOCTH. YpaBHEHHE
OpsMOM, TIpoxonsdlled uepe3 3aJaHHYI TOYKY IEpHEeHIUKYIISPHO
3alaHHOMY BekTopy. MccinenoBanue oOmiero ypaBHEHMsI HpsiMOl.| 1 1 4
Yronm  Mexay — OpsAMbIMM.  YCJIOBUS — MapajuleIbHOCTH U
NIEPIEHIUKYISIPHOCTH MPSIMBIX.

[Tonpaznen 4.2. YpaBHEeHHE TIJIOCKOCTH, MPOXOSIIECH Yepe3 3aaHHYIO
TOUKY NEPIIEHIUKYJISPHO 3alaHHOMY BekTopy. MccienoBanue obuero
yYpaBHEHMs IIOCKOCTH. KaHOHMUYeckoe ypaBHEHME IIpSAMOM B
IIPOCTPAHCTBE. YpaBHEHUE NpsIMOH, mpoxonsaume uepes nasel 0,5 0,5 4
pa3IUYHBIE TOYKU MPOCTPAHCTBA. YTOJI MEXAY IJIOCKOCTSAMHU. Yol
MEXIYy MpsAMBIMA B IIPOCTPAHCTBE. YTOJI MEKIYy MNPAMOH H
IJIOCKOCTBIO.

Ilonpaznen 4.3. KpuBble BTOpOro mnopsjka: 3JUIMIIC, Tuiepboina,

0,5 0,5 2
napaboJa.

Pasznen 5. MHOro4wieHbI 1 KOMILJIEKCHBIE YHCJIA 1 1 12

IMoxpasznen 5.1. Muorounensl. KomiuiekcHble uncia U AeUCTBUS Ha 0.5 0.5 6
HUMH. MoayJib M apryMeHT KOMIIJIEKCHOTI'O YUCIIA. ’ ’

[Togpaznen 5.2. @opmbl 3aUCH KOMIUIEKCHBIX yucen. JleicTBus Hax
KOMIUICKCHBIMUA YHCJIaMHA B TpUTOHOMETpUueckor (opme. Dopmyia
Myaspa. KopeHp n-oif cTeneHM M3 KOMIUIEKCHOTO  YHCIA.
[TokasarenpHas popma KOMILIEKCHOTO uncia. Popmyna Diiepa.

Pa3znen 6. JIuneiinble oneparopbl 1 1 12

[Tompaznen 6.1. Ilonstue nuHeitHoro omneparopa. [Ipumepsi
JUHEUHBIX omepaTtopoB. JleWicTBus Han JuHEHHBIMH oriepaTopamu.| 0,5 0,5 6
OO6muit B TMHEHHOTO omepaTopa, MaTpHIla JUHEHHOro onepaTopa.

[ompazmen 6.2. CoOCTBeHHBIE 4YHMCIa W COOCTBEHHBIE BEKTOPHI

. 0,5 0,5 6
MaTpulbI. XapaKTepI/ICTI/ILICCKI/II/I MHOI'OYJICH MAaTpPHIIbI.

Pasznen 7. JInHeidHbIe MOJ€EJIH B DKOHOMHUYECKHX 3a1a4aX 1 - 12

[Tonpaznen 7.1. MoJienb MEXTyHApOHON TOPTOBIIN. 0,5 - 6

[Mogpazaen 7.2. Crarudeckass MOJeNb JTUHEHHONW MHOTOOTPACIEBOMN 0.5 6
DKOHOMHUKH JIeOHTLEBA. ’

Bceero 10 8 81

4.3. IlepeyeHp TeM M Yy4eOHO-METOAUYECKOr0 O0ecrevYeHHus IJI CAMOCTOATEbHOM
padoThI 00yUaOIIUXCS

O0BéM, u
No Tema camocTosITENBHON Y4eOHO-MEeTOIUYECKOE dbopma oOyueHus
n/m paboThI o0ecrnieueHune OYyHasi | OYHO-
3a04Has
Moapa3znen 1.1. Marpuubl. Onepaunu Haax mMarpunamMu. OCHOBHbIE 2 5
cBoiicTBa omepaumii Hag marpunamu. Onpeneaunrtenb. BbluucieHue
oOpatHoii MmaTpuubl. CBOMCTBA 00PATHON MATPHLBbI.
1. | Obmas bopmymna s | Pxxesckuii C. B. Bericmias 2 5
BBIUMCIICHUS OIpeneanTenel, | maremaruka I: nuHeiHast anrebpa u
TeopeMa Jlamnmaca. QHAIUTHYECKAs TEOMETPHUSL:

yuebnoe nocodue / C.B. PxxeBckuii.
— MockBa: UH®PA-M, 2019. —
211 c. - TekcT: 2JIEKTPOHHBIN. -
URL:
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http://znanium.com/catalog/product
/1065260

Bricmas MaTeMaTHuKa s
9KOHOMMCTOB: y4eOHHK I
CTYJICHTOB BY30B, OOYYarOIIUXCS
o YKOHOMHYECKUM
cnennansHocTsiM / [H. 1. Kpemep
[u np.]; mox pen. H. L. Kpemepa -
M.: FOnuru, 2010 - 480 c.

Hoapasznen 1.2. Panr wmarpuubl.
BoiuuciieHne paHra MaTpuibl.

ba3ucHblii MHHOP MAaTpHUIBI.

2.

ba3ucHbIil MUHOP MaTpUIIbI

PxxeBckuii C. B. Bricmas
MaTemaruka [: muHeliHas anreOpa u
aHAIUTHUYECKas reoMeTpus
yaeOHoe mocobue / C.B. PxeBckuid.
— Mocksa: UTH®PA-M, 2019. —
211 c¢. - TekCT: BNEKTPOHHBIU. -
URL:
http://znanium.com/catalog/product
/1065260

Bricuras MaTeMaThKa TS
HYKOHOMHCTOB: y4eOHHUK JUIS
CTYJICHTOB BY30B, OOYYarOIIUXCS
1o SKOHOMUYECKUM
cnennansHocTsiM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnuru, 2010 - 480 c.

Hoapa3snen 2.1. Pemmenne cucreM ypaBHeHHI MATPUYHBIM METOAOM.
Pemenue cucrem ypaBHenuit merogoMm Kpamepa. Pemenue cucrem

YPaBH

enni merogoM I'aycca.

3.

Pemenne cucrem ypaBHEHHH
MetonoM JKopnana-I'aycca.

Pxxesckuii C. B. Bricmas
marteMaTHka [: nuHeliHas anrebpa u
aHaJUTUYECKas reOMEeTpHs
yueOHoe nocobue / C.B. PxeBckuii.
— MocksBa: UTH®PA-M, 2019. —
211 c. - TeKCT: BNEKTPOHHBIU. -
URL:
http://znanium.com/catalog/product
/1065260

Bricmias MaTeMaTHhKa JUTST
SKOHOMUCTOB: y4eOHUK hilae: ¢
CTYJICHTOB BY30B, O0OyYaroIIUXCs
o SKOHOMHUYECKUM
cnennanbHocTsM / [H. 1. Kpemep
[n np.]; mox pen. H. III. Kpemepa -
M.: FOuutun, 2010 - 480 c.

IMoapa3nen 2.2. CTpyKTypa MHOKECTBA pPellleHUl CHCTeMbl JUHEHHbIX

YPaBH

enuii. Teopema Kponekepa-Kanesin.

4.

Pemenne OJHOPOIHBIX
CUCTEM ypaBHEHHH.

Pxesckuii C. B. Bricmas
marteMaTHka [: nuHeliHas anrebpa u
aHaJIUTUYECKas TE€OMETPHS:
yueOHoe mocobue / C.B. PxeBckuil.
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— Mocksa: UTH®PA-M, 2019. —
211 c. - TekcT: 3JIEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260
Bricmias MaTeMaTHKa JUTSE
SKOHOMUCTOB: y4eOHUK hilae: ¢
CTYJICHTOB BY30B, O0OyYaroIIUXCs
1o SKOHOMHUYECKUM
crenuansHocTsM / [H. . Kpemep
[u np.]; mox pen. H. 1. Kpemepa -
M.: FOnurn, 2010 - 480 c.
Hoapa3znen 3.1. IlonsaTne BekTOpa. JlMHeliHbIe omnmepanmuM Hajg
BEeKTOpaMH, HX cBoiicTBa. TeopemMa 0 KO/UIMHEAPHBLIX BEKTOpPAaX.
JelicTBMST HAJA BeKTOpPaMH, 33JaHHBIMM CBOMMH KOOPAHHATAMM. 4 3
Moayabs BekTopa. Hampapasitomume KocuHychl BekTopa. KoopamnHatsl
NMPOM3BOJILHOIO BEKTOPa B [I€KAPTOBOW CHCTeMe KOOPJAHHAT.
CkassipHoe npousBe/ieHle BEKTOPOB.
Pxxesckuii C. B. Breicmias
MaTemaruka l: nuHeiiHas anre6pa u
aHaJUTUYECKas reOMEeTpus
BexTopHoe npousBeneHue | yuebnoe nocobue / C.B. PxxeBckuii.
5. | BEKTOpOB. Cwmemannoe | — MockBa: UH®PA-M, 2019. — 4 8
MPOU3BE/ICHUE BEKTOPOB. 211 c. - TekcT: 2JIEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260
Honpa3nen 3.2. Ilonstue JuHeliHOro mpocrpancrBa. Ilpumepsl
JIMHENHBIX MPOCTPAHCTB. JIUHelHAsA 3aBHCHMMOCTh W HE3aBHCHMMOCThb 4 5
BEeKTOPOB. PaHr cucrembl BeKTOpOB. ba3nc n pa3MepHOCTh BEKTOPHOIO
npocrpancrBa. Koopaunarsl BekTopa B 6a3uce.
Pxesckuii C. B. Briciias
IIpocreiimme CIIEJICTBUS | MaTeMaTHKa I: nmuHeliHas anrebpa u
aKCHOM JUHENHOTO | aHAJIMTUYECKAast reoMeTpus
MPOCTPAHCTBA. yueOHnoe nocodue / C.B. PxxeBckuid.
6. | IlognpoctpancTBo nuHeiHOro | — Mocksa: UTH®PA-M, 2019. — 4 5
npoctpanctBa. [Ipocreiimme | 211 c. - TekcT: 31EKTPOHHBIN. -
CBONCTBA nmuHeitHo | URL:
3aBHCHMBIX BEKTOPOB. http://znanium.com/catalog/product
/1065260
Moapa3znen 4.1. YpaBHeHue mnpsiMOii Ha IUIOCKOCTH. YpaBHeHHE
NpsAMoOii, mNpoxoAsimiedl 4Yepe3 3aJaHHYI0 TOYKY HepPHEHIAMKYJISAPHO 3 4
3agaHHoOMY BekTOpy. UcciienoBanue 001ero ypaBHeHusi NpsiMoii.
. | Pxesckuii C. B. Bricmas
VYpaBHeHue psIMO1A, . .
Ipoxonamei Sepes 3aMARHYIo MareMartuka l: nuHeiHas anrebpa u
TOUKY NAPAIICALHO JaHHOMY aHaJUTUYeCKas reomeTpus
BeKTOpY. VpaBHEHHE MpAMOii yuebHoe nocobue / C.B. PxeBckuil.
7. mpoxomAmel | wepes Bé — MockBa: UTHOPA-M, 2019. — 3 4
p p A 211 c. - TeKCT: 3NEKTPOHHBIW. -
JTAaHHBIE TOYKH. | {1p7.
E;}I);l(\)/[;?pnqemﬂe YPaBHeHIA http://znanium.com/catalog/product
/1065260
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Bricmas MaTeMaTHKa st
SKOHOMHUCTOB: y4eOHUK JUTSL
CTYJICHTOB BY30B, OOYYarOIIUXCS
o 3KOHOMHUYECKUM
cnennansHocTsiM / [H. 1. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnuru, 2010 - 480 c.

Hoapaznen 4.2. YpaBHeHHe IJIOCKOCTH, MPOXOAsilIedl yepe3 3aJaHHYIO
TOYKY NepPHeHINKYJAPHO 3aJaHHOMY BekTopy. McciaenoBanue oduiero
ypaBHeHusi IJIockocTH. KaHoHMYeckoe ypaBHeHHe TIPSIMOA B
NMPOCTPAHCTBE. YpaBHeHHe MPSAMOii, IPOXOoslIeil Yepe3 IBe pa3iniHble

TOYKH MPOCTPAHCTBA.

[Tapamerpuueckue ypaBHEHHUS
IIPSAIMOM.

Pxxesckuit C. B. Bricmas
MareMaruka l: nuHeiHas anrebpa u
aHaJUTUYECKas reoMeTpus
yuebHoe nocobue / C.B. PxeBckuil.
— MockBa: UTH®PA-M, 2019. —
211 c. - TekcT: 2JIEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Bricmias MaTeMaTHKa JUTST
SKOHOMUCTOB: y4eOHUK hilae: ¢
CTYJICHTOB BY30B, O0OyYaroIIUXCs
o SKOHOMHUYECKUM
crnenuansHocTsM / [H. L. Kpemep
[u np.]; mox pen. H. III. Kpemepa -
M.: FOnurn, 2010 - 480 c.

Hoapa3znen 4.3. Kpusblie BTOpOro
napado.a

NopsKAa: JJUIMINC, TuHnepooa,

BriBog KaHOHMYECKOIO
ypaBHEHMs H3JUIMIca. BeiBox
KAaHOHMYECKOTO  YpaBHEHUS
TUIEepOOIIBL. BeiBOg
KAaHOHUYECKOTO0  YpaBHEHUS
mapaboJIbI.

Pxxesckuii C. B. Bricmas
marteMaTHka [: nuHeliHas anrebpa u
aHaJUTUYECKas reOMEeTpHs
yueOHoe nocobue / C.B. PxeBckuii.
— MocksBa: UTH®PA-M, 2019. —
211 c. - TeKCT: BNEKTPOHHBIU. -
URL:
http://znanium.com/catalog/product
/1065260

Bricmias MaTeMaTHhKa JUTST
SKOHOMUCTOB: y4eOHUK hilae: ¢
CTYJICHTOB BY30B, O0OyYaroIIUXCs
o SKOHOMHUYECKUM
cnennanbHocTsM / [H. 1. Kpemep
[n np.]; mox pen. H. III. Kpemepa -
M.: FOuutun, 2010 - 480 c.

Ioapasnena 5.1. MHOro4wieHbl H KOMILIEKCHbIE YHCJIA

Pasznoxerne MHOrowiIeHa Ha

10. MHO)HuTeNU. Teopema besy.

Pxesckuii C. B. Bricmas
MareMartuka l: nuHeitHas anrebpa u
aHaJTUTUYCCKas TEOMETPHSI:
yuebnoe nocodbue / C.B. PxxeBckuii.
— MockBa: UH®PA-M, 2019. —
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211 c. - TeKCT: B3NEKTPOHHBIU. -
URL:
http://znanium.com/catalog/product
/1065260

Bricuras MaTeMaThKa JIA
HSKOHOMHUCTOB: y4eOHHUK JUIS
CTYJICHTOB BY30B, OOYYarOIIUXCS
1o SKOHOMUYECKUM
cnenuanbHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. L. Kpemepa -
M.: FOnuru, 2010 - 480 c.

Hoapaznen 5.2. @opmbl 3aNUCH KOMILIEKCHBIX 4yMces. /[elCTBUSA HaX
KOMIUIEKCHBIMHM 4HCJIAaMH B TPUroHoMeTpuueckoil ¢opme. dopmyaa
MyaBpa. KopeHb n-0ii cTemeHH M3 KOMILUIEKCHOIO  4HCJIA.
Iloka3aTeabHas opma KOMILIEKCHOTO unciaa. Popmya Dilsepa.

Pxesckuii C. B. Beicias
MareMaruka l: nuHeiHas anrebpa u
aHAIUTHUYECKas reoMeTpus
yaeoHoe mocobue / C.B. PxeBckuid.
11. | HepaBeHCTBO TpeyrojibHHKA — MockBa: UHOPA-M, 2019. —
211 c¢. - TekcT: BNEKTPOHHBIU. -
URL:
http://znanium.com/catalog/product
/1065260

IMoapa3znen 6.1. Ilonsitue JmHeiiHoro oneparopa. IlpuMeps! JnHeHBIX
onepatopoB. [leiictBusi Hax JUHEHHBIMU omeparopamMu. OO0mmii BUJ
JIMHEHHOr0 o1epaTopa, MATPULA JHHEHHOI0 oneparTopa.

PxxeBckuii C. B. Beicias
MareMaruka l: nuHeiHas anrebpa u
aHaJUTUYeCKas reoMeTpus
yueOHnoe nocodue / C.B. PxxeBckuid.
— MockBa: UH®PA-M, 2019. —
211 c¢. - TekCT: PIEKTPOHHBIU. -
URL:
http://znanium.com/catalog/product
/1065260

Bricuras MaTeMaTHKa TS
SKOHOMHUCTOB: y4eOHHUK TS
CTYy/ICHTOB BY30B, OOyYarouuxcs
no 3KOHOMHUYECKUM
cneruanbHocTsM / [H. 1. Kpemep
[u ap.]; mox pen. H. III. Kpewmepa -
M.: FOuutun, 2010 - 480 c.

[IpeoOpa3oBanue  MaTpHULBI
12. | nuHeilHOrO omeparopa Ipu
nepexoJe K HoBoMy Oasucy

ITogpasnen 6.2. CoOcTBeHHBbIEe 4YHCJIAa H COOCTBEHHBbIC BEKTOPBI
MaTpHUlbl. XapaKTepPUCTHYECKHII MHOTOYJIEH MaTPHIIbI.

Pxxesckuii C. B. Bricias
MareMartuka l: nuHeiHas anrebpa u
aHAIUTUYECKAs reoMeTpus
yuebnoe nocodue / C.B. PxxeBckuii.
— Mocksa: UTH®OPA-M, 2019. —
211 c. - TekcT: 2JIEKTPOHHBIN. -
URL:

WNHBapuaHTHOCTH
XapaKTePUCTHUECKOTO
MHOTOYJIEHa  OTHOCHUTENILHO
BbIOOpa Oazuca

13.
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http://znanium.com/catalog/product
/1065260

Bricmas MaTeMaTHuKa s
9KOHOMMCTOB: y4eOHHK I
CTYJICHTOB BY30B, OOYYarOIIUXCS
o YKOHOMHYECKUM
cnennansHocTsiM / [H. 1. Kpemep
[u np.]; mox pen. H. L. Kpemepa -
M.: FOnuru, 2010 - 480 c.

Hoapasznen 7.1. Moaenb MexKIyHAPOIHOH TOPTOBJIH. 3 6
Pxxesckuii C. B. Bricmas
MareMaruka l: nuHeiHas anrebpa u
aHaJUTUYECKas reoOMeTpus
yueOHoe nocodue / C.B. PxxeBckui.
— Mocka: UTH®PA-M, 2019. —
Hcnonb3oBanue anreOpsl .
211 c. - Tekcr: 2JMEKTPOHHBIU. -
MAaTpHILI. Hcnonb3oBanue URL:
CUCTEM JIMHEWHBIX ; :
.. | http://znanium.com/catalog/product
14. | anrebpanyeckux ypaBHEHUH. 3 6
/1065260
Monens JleoHTHEBA
. Bricmias MaTeMaTHhKa JUTST
MHOT'0OTPACJIEBOM IKOHOMUKH
. SKOHOMMUCTOB: y4EeOHUK JUIS
(6anmaHCcOBBIN aHAIN3).
CTYJICHTOB BY30B, O0OyYaroIIUXCs
o SKOHOMHUYECKUM
crnenuansHocTsM / [H. L. Kpemep
[u np.]; mox pen. H. 1. Kpemepa -
M.: FOnurn, 2010 - 480 c.
IMoapaznen 7.2. Crarudeckas MoJejb JHHEHHOH MHOrooTpaciieBoi 3 6
IKOHOMUKH JIeoHTHEBA.
Pxxesckuii C. B. Breicmas
marteMaTHka [: nuHeliHas anrebpa u
aHaJUTUYECKas reOMeTpus
S KOHOMUKO-MATEMATHICCKAS yueOHoe nocobue / C.B. PxeBckuii.
— MockBa: UTH®PA-M, 2019. —
MOJIEJTh MEXOTPACIEBOTO . .
211 c. - TeKCT: B3NEKTPOHHBIN. -
Oananca. [Ipumenenue URL:
0aaHCOBOIO MeTo A B ' :
o http://znanium.com/catalog/product
15. | ananuze SKOHOMHUYECKHUX 3 6
. . /1065260
MOKa3aTeNei. JIuneitnas
Bricmas MaTeMaTHhKa JUTST
MOJIEJTh TOPTOBIIH.
SKOHOMHCTOB: Y4EeOHUK JUIS
CrpykrypHas MaTpHIla
CTYJICHTOB BY30B, O0OyYaroIIUXCs
TOPTOBIIH.
o SKOHOMHUYECKUM
cnennanbHocTsM / [H. 1. Kpemep
[v np.]; mox pen. H. III. Kpewmepa -
M.: FOuutn, 2010 - 480 c.
Bcero 43 81
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5. ®oHJ OLIEHOYHBIX CPEACTB IJIsl MPOBEICHUS IPOMEKYTOYHOM aTTeCTaAllul

5.1. OTanbl popMHPOBAHUS KOMIIETEHIIUMH

HNuaukarop
Hoapasaen 1M CUMIIHHBI KoMmnerenuusi | pocTH:ReHHs
KOMIIeTEeHIIUHN
[Togpaznen 1.1. Marpunpl. Onepauuu HajJ MaTpHUIIAMU. 33
OcHOBHBIE ~ CBOWCTBa oOIepaluid HaJ  MaTpUIlaMHU. OITK-2
Onpenenurens.  Boluncnenue  oOpaTHOM — MaTpUIBI. v4
CaolicTBa 00paTHON MaTpPULIBIL.
[Moapaznen 1.2. Paur maTtpuubl. Belumcienue paHra OIIK-2 33
MaTpULbI. V4
[Tonpaznen 2.1. Pemenue cucrem ypaBHEHU MAaTPUYHBIM OIIK-2 33
MeronoM. PemeHne cucreM  ypaBHEHMM — METOJIOM va
Kpamepa. Penienue cucteM ypaBHeHuil metosioM ["aycca.
[Tonpaznen 2.2. CrpyKTypa MHOXECTBAa peIICHUN OIIK-2 33
CUCTEMBbI JIMHEWHBIX ypaBHeHUH. Teopema Kponekepa- va
Kanemnm.
[Tonpaznen 3.1. [lonstue BekTopa. JIuHEHHbIE onepanuu OIIK-2 33
HaJl BEKTOpPaMH, UX CBOMCTBA. TeopeMa O KOJUIMHEApPHBIX
BeKTOpax. /lelicTBUs Hal BEKTOpaMHU, 3a/laHHBIMA CBOMMU
KoopauHaramu. Mogyne  Bektopa.  Hanpasmsromue V4
KOCHHYCBI BeKTOpa. KoopInHATHI TPOU3BOIBHOIO BEKTOPA
B JeKapToBOM  cucteme  KoopauHar.  CkaispHoe
IIPOU3BEJICHUE BEKTOPOB.
[Tonpaznen 3.2. IloHdTHe JMHEHHOrO MPOCTPAHCTBA. OIIK-2 33
[Tpumepsl JIMTHEUHBIX MPOCTPAHCTB. Jlunerinas
3aBUCHUMOCTh M HE3aBUCUMOCTb BEKTOpPOB. PaHT cuctembl va
BEKTOpPOB.  bazuc u  pasMEpHOCT  BEKTOPHOIO
npoctpancTBa. KoopanHatel BekTopa B 0asuce.
[Mogpaznen 4.1. VYpaBHeHue mNpsMOl Ha TUIOCKOCTH. OIIK-2 33
VYpaBHeHHE NPSAMOH, MPOXOAAIIECH Yepe3 3aJaHHYI0 TOUKY
NEPIEHIUKYJISIPHO 3aJlaHHOMY BekTopy. HMccnenoBaHue
o0uiero ypaBHEHHUS HOpPSIMOH. YTOJI MEXAY MPSMBIMU. V4
VcnoBuss mapaluieNbHOCTH W MEPIEHUKYISPHOCTH
MPSIMBIX.
[Toapaznen 4.2. YpaBHEHHE IUIOCKOCTH, MPOXOJISAIIEH OIIK-2 33
4yepe3 3aJaHHyK0 TOUYKY NEPIEHIUKYJISPHO 3aJaHHOMY
BekTopy. MccnenoBanue oOIero ypaBHEHMs IUIOCKOCTH.
KaHoHnueckoe ypaBHEHHE TIpAMOM B IPOCTPAHCTBE.
VYpaBHEHHE NPAMON, MPOXOASAIIEH Yepe3 JIBE pas3InYHbIE V4
TOYKHM IPOCTPAHCTBA. YTOJI MEXAY IUIOCKOCTAMH. YTOI
MEX1y IPSIMBIMU B IIPOCTPAHCTBE. YTOJ MEXIY IPSIMON U
IJIOCKOCTBIO.
ITonpasznen 4.3. Kpusble BTOpOro mnopsjka: 3JLIMIIC, OIIK-2 33
runep6oia, mapabdona. V4
[Togpaznen 5.1. Mmuorounensl. KoMiekcHble 4yucia U OIIK-2 33
JeMCTBUS HaJ HUMHU. MOJlylib U apryMEHT KOMILJIEKCHOTO va
YHCIa.
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[logpaznen 5.2. ®@opmbl 3aNMUCH KOMIUIEKCHBIX YHCEIL. OIIK-2 33
JewcTBus HaJ KOMIIJICKCHBIMH YHCIIaMHU B
Tpuronomerpuueckoi popme. @opmyna Myaspa. Kopenn
n-of CTEIEHUW M3 KOMIUIEKCHOro uyucia. IlokasartennHas
dbopMma KomIuiekcHoro uncia. @opmyia Diinepa.

[Togpaznen 6.1. Ilonstue JMHEHHOrO  omeparopa. OIIK-2 33
IIpumepsl  aMHEHHBIX  omeparopoB. [ledicTBus  Hax
JUHEWHBIMU  OIE€paTOpaMHu.
olrepaTopa, MaTpHlia JUHEHHOIO onepaTopa.

OOwmuii BUI JUHEHHOTO V4

[Togpaznen 6.2. CoOCTBEeHHBIE YHCIIa W COOCTBEHHBIC OIIK-2 33
BEKTOpPbl MAaTpullbl. XapaKTePUCTUYECKUA MHOTOWICH

V4

MaTpPHIIbIL.
ITonpaznen 7.1. Mojenb MEXIyHApOIHON TOPTOBIIU. OIIK-2 V4
[Mogpazmen 7.2. Craruueckas MoOJelb JIMHEWHOU OIIK-2 V4
MHOTOOTPACJIEBOM YKOHOMUKH JIeOHThEBA.

5.2. lllkaapl 1 KPUTEPHUHU OLIEHNBAHUSA TOCTHKEHUSI KOMIIETEH NI

Buasl oneHox O1eHkn

AxageMu4deckas OlleHKa 110 2-X
. He 3aureno 3aureHo
OaJuIbHOM 1IKaJe (3a4eT)

5.2.2. Kputepuu olleHUBAHUSA JOCTHKEHUSA KOMIIETEH Ui

Kpurepum oueHku Ha 3auyere

OueHka 3K3aMeHaropa, Kputepun
YpoBeHb
3auTeHo OOyuarouiics mokasajl 3HaHME OCHOBHBIX HOJOXEHUH Y4yeOHOM
JUCHUIUIMHBI, yYMEHHME IMOJY4YUTh C IIOMOILIBIO IIpenojaBaTess
MIPaBWJIBHOE PEIICHNE KOHKPETHOM MTPAKTUYECKOM 3a/1aul U3 4Kciia
MPEeIyCMOTPEHHbIX ~ pabouell  mporpamMmon, 3HAaKOMCTBO €
PEKOMEHI0BAHHOU CIIPaBOYHOU
He 3aureno [Ipu oTBeTe 00y4aroIIerocs BhISIBUWINCH CYLIECTBEHHBIE MPOOEIHI B

3HAHUSX OCHOBHBIX MOJIOXKEHUH y4eOHOH AMCUUIUIMHBI, HEYMEHHE
C IMOMOOIBIO MpPCImoAgaBaTcCiisd IMOJYUYUTh MNPaBUIIBHOC PCHICHUC
KOHKPETHOW IPAaKTUYECKOW 3aJauu W3 YUCIa NPELyCMOTPEHHBIX
paboyeil mporpaMMoi yueOHON AUCHIUIIINHBI

Kpurtepun onieHKH TeCTOB

Onenka, ypoBeHb
IOCTHIKEHUSI
KOMIIETEHIIN U

Onucanue KpUTepyeB

OTINYHO, BBICOKHI

Coz[epxcaHHe I[MPAaBUJIBHBIX OTBECTOB B TECTC HC MCHCC 90%

Xopo110, NPOJABUHYTHIN

Coz[epxcaHHe I[MPAaBUJIBHBIX OTBECTOB B TECTC HC MCHCC 75%

Y 10BIIETBOPUTENBHO,
IIOPOTOBBIN

ConepxaHue paBUIIbHBIX OTBETOB B TecTe HE MeHee 50%

HeynosnersopurensHo,
KOMIIETEHIIMSI HE OCBOEHA

ConepxaHue paBUIbHBIX OTBETOB B TecTe MeHee 50%




Crpanurna 16 u3 36

KpuTtepun onieHKH YCTHOrO onpoca

OrueHka, ypoBEeHb
IOCTHIKEHUSI
KOMIIETEHIINH

Onucanue KpuTepueB

3a4TeHO, BEICOKHI

CTyaeHT JeMOHCTPUPYET YBEPEHHOE 3HAHME Marepuayla, 4eTKO
BBIP@XXACT CBOIO TOYY 3pEHUSl MO paccMaTpUBAEMOMY BOIPOCY,
IIPUBOJISl COOTBETCTBYIOIINE IPUMEPBI

3a4TeHO, MPOIBUHYTHII

CTyneHT JIeMOHCTPUpPYET YBEpPEHHOE 3HAaHHE MaTepualia, HO
JIOTTYCKAeT OTJEJIbHBIE MOIPEIIHOCTH B OTBETE

3a4TeHO0, MOPOTOBbIN

CTyfeHT JEeMOHCTPUPYET CYIIEeCTBEHHBbIE MpPOOENnbl B 3HAHUIX
MmarepHana, 0IycKaeT OIMOKH B OTBETaxX

He 3auteno,
KOMIIETEHIMS HE
OCBOCHA

CTyAeHT AEMOHCTPUPYET HE3HAHUE MaTepHala, JOIMycKaeT rpyobie
OIIMOKU B OTBETaX

KpnTepml OLICHKH PCIICHUSA 3a1a1

OneHka, ypoBeHb
IOCTHKEHUS
KOMIIETEHIINI

Onucanue KpUTEepHUeB

3a4TeHO, BRICOKHI

CTy,I[eHT YBEPCHHO 3HACT MCTOAUKY U aJITOPUTM PCHICHUA 3a[avH,
HC JOITyCKacT omubOoK IIpu €€ BLIITOJIHCHHHU.

3auTeHo, NPOABUHYTHIH

CTyIIeHT B IIEJIOM 3HAET METOJIUKY U AJITOPUTM PEICHUS 3a1a4H, HE
JIOITYCKAaEeT TPYOBIX OMIUOOK MPH €€ BHITIOJTHCHHH.

3a4TeHO, TOPOTOBBII

CTYIIGHT B OCJIOM 3HACT MCTOAUKY M AJITOPHUTM PCIICHHA 3aaavu,
AO0IIyCKaeT OIIn00K IIpHU €€ BLIIIOJIHCHUHU, HO crocobeH HCIIPABUTH
HX IIPpHU TOMOIIY NPErnogaBaTCIIsi.

He 3auteno,
KOMIICTCHITHS HE
OCBO€HA

CryneHT He 3HaeT METOJMKY M aIrOpUTM pelIeHUs 3ajauu,
JIOTIyCKaeT TpyOble OIIMOKM IMpH €€ BBINOJIHEHWH, HE CIOCOOEH
HCIPABUTh UX MPU IOMOIIHY IIPENoAaBaTels.

5.3. MaTepuaJibl AJ1s1 OLEHKH J0CTHKEHUsI KOMIIeTeH M

«He mpenycmMoTpeHbI»

«He npexycMoTpeHb»

«He mpenycmMoTpeHbI»

5.3.1.1. Bonpocsl K 3K3aMeHy

5.3.1.2. 3aga4u K IK3aMeHY

5.3.1.3. Bonpochl K 3a4eTy ¢ OLEHKOI

5.3.1.4. Bonpocsl Kk 3a4eTy

Komne-
Ne Conepxanue . MK
1 Marpuupl. Onepaunn Hajg MaTpuiaMu. OCHOBHBIE CBOMCTBA OIIK-2 V4
orepaiuii HaJl MaTpULIAMHU.
Onpenenurenu  KBagpaTHbIX Marpul: omnpeaenenue u | OIIK-2
2. OCHOBHbIE  cBoicTBa. MuHOpel W anredOpanyeckue V4
JIOTIOJIHEHUS.
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3 OO6mas gopmyna s BRIYUCICHUS omnpenenuteneii, Teopema |  OIIK-2 33
' Jlarmaca. OOpaTHas MaTpuIa. V4

4 Brruucnenne oOpatHoit wmatpuibel. CsoiictBa oOpartHoi | OIIK-2 v4
MaTpHULIbIL.

5 Panr matpunpl. basucHblii MuHOp MaTpuipl. Beruucienue | OIIK-2 13
paHra MaTpULbI.

6. Pemienue cucrem ypaBHeHuil metogom Kpamepa. OIIK-2 y4

7. Pemenue cucrem ypaBHenuit MerogoM ['aycca. OIIK-2 Y4

3 Pemienue cuctembl TMHEHMHBIX YPAaBHEHUN B MAaTPUUHOMN OIIK-2 v4

' dopme.

9. Pemienue cucrtem ypaBHeHuit meToaoMm ['aycca. OIIK-2 4

10. | Teopema Kponekepa-Kanemnu. OIIK-2 33

11. | Ilonarue BexkTopa. JIuHeliHble onepauuu HaJ BekTopamu, ux | OIIK-2 33
cBoiictBa. Teopema 0 KOJUTMHEAPHBIX BEKTOPaXx.

12. | Ilpoekuus Bekropa Ha ocb. OcHOBHbIE cBoiicTBa mpoeknuu. | OIIK-2 33
Yron Mexay BeKTopamu. YTod BekTopa ¢ ocbio. [loHsTue
0a3uca BEKTOPHOI'O MPOCTPAHCTBA.

13. | JeticTBus HaJ BEKTOpaMHU, 3aJaHHBIMU CBOHMH OIIK-2 33
KoopAuHaTaMu. Moaynb Bektopa. Hanpasistoniyue KOCuHyChbl
BekTopa. KoopauHaTsl mpon3BOIBLHOTO BEKTOPA B AEKAPTOBOM Y4
CUCTEME KOOpPJUHAT.

14. | CkansipHOe IpOU3BEJIEHUE JIBYX BEKTOPOB. OI1K-2 33

15. | YpaBHeHue npsiMOoil Ha IUIOCKOCTU. YpaBHeHue mnpsmoi, | OIIK-2 33
OPOXOJAIIeH dYepe3 3aJaHHYI0 TOYKY MEpIEeHIUKYISPHO
3aJjaHHOMY BekTopy. UccrnenoBanue oOIIEro ypaBHEHUS va
IPSIMOM.

16. | YpaBHeHue mnpsMoH, npoxojsuied yepe3 3anaHHytro Touky | OIIK-2 33
napauieIbHO TAaHHOMY BEKTOpY.

VYpaBHEeHHE NPAMOH, MPOXOASILEH Yepe3 JIBE JaHHBIE TOUKHU. va
[TapameTprueckre ypaBHEHHUsI IPSIMO.

17. | Yron wmexmy mnpsmbiMH. YcioBus mnapawiensHoctd u | OIIK-2 33
NEPIEHIUKYIJISIPHOCTH MIPSIMBIX. V4

18. | YpaBHEHHE TIOCKOCTH, TTPOXOSIIEH uyepe3 3aaanHyo Touky | OIIK-2 33
NEPIEHIUKYJIIPHO  3aJlaHHOMY BekTopy. MccienoBanue Va
o01Iero ypaBHEHHMsI IJIOCKOCTH.

19. | Kanonnueckoe ypaBHeHue mnpsmod B  npocrpadctse. |  OIIK-2 33
VYpaBHEHHE NpPAMOW, MNPOXOAAIIEH Yepe3 JBE pPa3IUYHbIC va
TOUYKH NpocTpaHcTBa. [lapamerpuueckrie ypaBHEHHUsI IPSIMOM.

20. | Yrom wMexnay MJIOCKOCTAMHU. Yron Mexnay npsmbeiMa B | OIIK-2 33
IIPOCTPAHCTBE. YTOJI MEXAY NPSIMOM U INIOCKOCTBIO.

21. | Dnnunc. BpiBoJl KAHOHMYECKOTO YpaBHEHHUSI SJUIMIICA. OIIK-2 Y4

22. | UccnenoBanue ¢Gopmbl ayumurca mo ero kaHoHwmdeckomy |  OITK-2 V4
YPaBHEHHUIO.

23. | I'umep6ona. BeIBO/1 KAHOHMYECKOTO YpaBHEHUS THIIEPOOIIBIL. OIIK-2 Y4

24. Muorounensl. Pa3znoxxenue MHorouieHa Ha MHoxuTenu. |  OIIK-2 V4
Teopema besy.

25. | KommiekcHble umcia MU jaedctBus Hajg HuMu. Monyns u | OIIK-2 33
apryMeHT KOMIUJIEKCHOTO YHUCIIA.

26. @opmbl  3anucu  KOMIUIEKCHbIX uMcen. JleiictBus Hag |  OIIK-2 33
KOMIUIEKCHBIMU YHMCJIAMH B TPUTOHOMETpUYECKor hopme.

27. | @opmyna Myaspa. Kopenb n-oii crenenu u3 kommekcHoro | OIIK-2 33
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qHCIIa.

28. | [lokazarenpHas ¢opma KomIuiekcHoro uyucia. @Popmyma | OIIK-2 33
Ditnepa.

29. | Ilousatue nuueriHoro mpoctpancTBa. Ilpumepst nuueiHbix | OIIK-2 33
IIPOCTPAHCTB.

30. | JIuneiiHas 3aBUCUMOCThH U HE3aBUCUMOCTb BEKTOPOB. OIIK-2 33

31. | Panr cucremsl BekTopoB. basuc u pasmepHocts BekropHoro | OIIK-2 33
npoctpanctBa. Koopannatel BekTopa B 0asuce.

32. |llonarue unumHelHOro omnepartopa. Ilpumepsl nunednbix | OIIK-2 V4
onepaTopoB. JleiicTBUs Hal TMHEHHBIMHU ONIEPATOPAMH.

33. | OOt BUA JMHEWHOrO omeparopa, maTtpuma jauHedHoro | OIIK-2 V4
orepaTopa.

34. | CoOcTBeHHBIC YHCIa W COOCTBeHHbIE BekTOopbl MaTpuibl. | OIIK-2 33
XapakTepUCTUUYECKUI MHOTOYJIEH MATPHULIBL.

35. Moenb MEeKTyHapOJHON TOPrOBJIH. OIIK-2 V4

36. | Cratuueckass ~ Monenb  JuHeHOW  MHorootpacieBoi | OIIK-2 V4
9KOHOMHKH JIeOHThEBA.

5.3.1.5. Ilepeuenb TeM KYPCOBBIX IPOEKTOB (pador)
«He npeaycMoTpeHsn

5.3.1.6. Bonpocs! K 3a1uMTe KypcoBOro npoexra (padorsl)
«He nmpegycMoTpeHbI»

5.3.2. OneHo4YHBIEe MATEPHAJIBI TEKYLIer0 KOHTPOJIS
5.3.2.1. Bonpocsl TeCcTOB

Komme-
Ne Conep:xanue — NAK

1. 1 0 3 OIK-2 v4

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

ML
(70
4
3

2. [TogMHOXKECTBO [TAaHHOTO JIMHEWHOIO MPOCTpaHCTBa, 3aMmkHyToe | OIIK-2 33
OTHOCHUTEJIbHO JIMHEHHBIX OTMEpaluii, BBEAECHHBIX B JIAHHOM
JUHEWHOM IPOCTPAHCTBE, SBIIAETCS:

(?) HENMHENHBIM MTOANPOCTPAHCTBOM;

(?) cucremoit;

(!) TMHENHHBIM MOANIPOCTPAHCTBOM.

3. | Bce kopHHM XapakTepUCTUUECKOIO YPAaBHEHUSI CAMOCOIPSKEHHOTO OIIK-2 33
orepaTopa

(!) meficTBUTENbHEIE;
(?) MHUMBIE;

(?) IONMOXKUTENBHEIE;
(?) oTpUIIaTENBHEIE.

4. | Marpuna nuHeitHoro onepartopa A, J€MCTBYIOIIErO B HEKOTOPOM OIIK-2 33
JMHEWHOM TIPOCTPAHCTBE, SIBIISIETCS B JAHHOM Oa3uce TuaroHaIbHON
TOT/Ia ¥ TOJIBKO TOTIJIA, KOTJIa BCe BEKTOPHI ATOr0 0asuca sIBJISIOTCS ...
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(1)coOCTBEHHBIMU I A

(?) MaTpuIIEH-CTPOKOIA;

(?) maTpureit cronouom;

(?) BBIPOXKJIEHHON MaTPHIICH.

PacnionoxeHue npsMbIX B IIOPSAJIKE YBEIMYEHUS yIila UX HAKJIOHA K OIIK-2 33

ocu abcrucce

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

C yBenuueHueM pacCTOSHUM 0 Havyajla KOOPAUHAT IpsSIMble OIIK-2 33

pacroyiaratoTcs:

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

OIIK-2 33

[Tapel npsAMBIX:

Y-6X-10=0, Y- 11X+2=0
Y-5X-8=0, Y- 5X+8=0
Y-4X-7=0,4Y + X+20=0

IIepecekarorcs
[TapannenbHbI
[lepneHauKyasipHBI

Y-3X-4=0, 3Y-9X-12=0 CoBnagamor

BripaxkeHue, cCOOTBETCTBYIOIIEE rpaduKy:
Ay

_~

3

\ A

() y=0.5x+ 3;
@) y=x-3
(?) y=0.5x-3;
(?) y=-6x + 3.

OIIK-2

33

VYrnosoii ko3 punrent K npsiMoit paBeH. ..
A
y

/

2

v

7 3 0

() 3;

) -2;
(M) 2/3;
(2) 3/2.

OIIK-2

33

10.

Yron mexay npsambeiMu X -2y +3 =0 u 3x+y-5=0 paBeH ...
rpagycam.
(7) 45;

() 30;

OIIK-2

V4
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(?) 90,
M 0.

11.

Koopauaatsl Bepmnaa napaboist y> — 4y — 4x —8 = 0 UMeIOT BUJ
(-3,2);

(3.2);

(2,3);

('27_3)'

OIIK-2

V4

12.

Kpupas x* — y* —4x +6y = 9 UMeeT LIEHTp B TOUKE C KOOPIUHATAMH
(2, 3);
(4, 9);
(4, 6);
(4, -6).

OIIK-2

V4

13.

BetBu mapabonsl y? — 4y + 2x + 8 = 0 HalpaBJIeHs! ...
BJIEBO;

BIIPaBo;

BHMU3;

BBEPX.

OIIK-2

v4

14.

Vpasuenue 4x*— 5y +20x +30y + 10 =0 omnpenenser:
(1) runepbony;

(!) mapabomy;

(1)OKpPY>KHOCTB;

(1) anurc.

OIIK-2

V4

15.

Cpenu BEKTOpOB g = (217—4J_'_]€), b= (f_]_‘_k) u
¢ =(—4i +8/ +2k) xommumeapnsr. ..

OIIK-2

33

16.

U3 BEKTOPOB ¢ = (l_ —2]_'—3]€ ) up= (—l_ +2]_'—3]€ ) KOJUIMHEAPHEI
sextopy AB, rae A=(-3;1;5), B=(-4;3;2)...

OIIK-2

33

17.

C yBenuueHHEeM CKaJIIPHBIX MPOU3BEICHUI Mapbl BEKTOPOB
pacrojararTcs B MOpsIKE:

1. a=0,-1,4)
b =(-1,3,2)
~(5,1,2)
~(-1,5,2)
~(3,1,4)
~(2,2,2)
~(3,1,4)
~(2,2,2)

W [\

IN
SHIQAISTIQRINSTIQNTSIQ

9]

o
98]
[\
>

N

3 3

OIIK-2

V4

18.

Bektop € =d Xl_) HMEET KOOPAWHATEL. .. IIPH YCIOBUH, YTO
& =2, 0,-1), [; =(1, 1, 2)

€=(1,-3,2)

C=(1,2,3)

OIIK-2

V4
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C=(37'27 1)
C=(2a 13 _3)

19.

2 2
X

Y
JlaHo ypaBHEHHE druIHAIICA E + ~—— =1, Bonpmas nomyock 310r0

9
QJIJIMIICA PaBHA...
WE
()25
3
(79

OIIK-2 v4

20.

2
AcumnToTamu runep6onsl X _ Y-
16 9

—1 ABJIOTCA IIPsIMBIC. . .

3
=*—x;
4 4

OIIK-2 v4

21.

2 2
DKCIeHTpUCUTET runepboibl X Y _ 1 paBeH...
4 3

(")l’
D5

9

™)

™)

w5 Gy e

OIIK-2 V4

22.

YpaBHeHHE NpAMON 3x—6y+12=08 OTpE3Kax UMEET BULL. ..

-2 =1,

6 3

Xy
N——==1;
()4 3

Xy
N——+==1,
D473

OIIK-2 33

23.

VYpaBHEeHHE OKPY>KHOCTHU € LIEHTpOM B Touke (1;2) u paguycom R=2
MUMEET BUI...

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

OIIK-2 33

24.

Tonyocu swtunca 3x° +16y% =192 pasms:

?) a=3 b=16;

OIIK-2 V4
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(?)61264 b=12.

25.

Kanonmueckoe YPaBHCHUC SJIMIICA UMECT BU/I:

OIIK-2

v4

26.

YpaBHEeHHUE TUPEKTPUCHI TAPaOOITBI y2 = 8X umeer Bux:
y=-4;

y=8;

y=4,

OIIK-2

V4

27.

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

(!) Panrom matpuiibr;

(?) [TopsakomM MaTpHILLI,

(?) OnpenenureneM MaTpUILbI;

(?) lmaroHaapi0 MaTPHUIIBL.

OIIK-2

33

28.

Ecnu B MaTpuIle 4uCIIo CTPOK PaBHO YHUCITY €€ CTOJIOIOB, TO TaKas
MaTpHIla Ha3bIBACTC:

(?) eqMHUYHOI;

(!) xBagpaTHOIi;

(?) mmaroHaJILHOM.

OIIK-2

33

29.

Ecmu B MaTpule BCC 3JICMCHTLI rJ1aBHOM AraroHajaid paBHbI CAMHUIIC,
a BCC OCTAJIbHBIC 3JIEMCHTBI — HYJICBBIC, TO TaKasl MaTpula
Ha3bIBACTCH. ...

OIIK-2

33

30.

Ecim A m B — 1Ba JMHEHHBIX omepaTopa, IEHCTBYIOIIHMX B
eBKJINJ0BOM mnpoctpaHcTBe E, To omepatop (AB) *, compsibkeHHBII
IIPOU3BEICHUIO ITUX OIIEpaToOpOB, paBeH:
(HB*A*;

(7HA*B*;

(?7)BA;

(DHAB.

OIIK-2

33

31.

Ecnu cymectByroT npousBeaenust AB u BA, npuuem AB = BA, To
Mmatpullsl A 1 B Ha3pIBatoT:

(1) IlepecTaHOBOUHBIMU;

(?) PaBHBIMH;

(?) ObpaTHBIMHU.

OIIK-2

33

32.

Eciu  xapakrepucThueckoe ypaBHEHHE KBAJpPaTHOW MAaTpPHUIIBI
MOps/IKAa N UMEET N TOMAPHO Pa3JIMYHBIX JCHCTBUTEIHHBIX KOPHEH,
TO 3Ta MaTpuIia 110100Ha HEKOTOPOH MaTpHIIe:

(?)eauHUYHOI;

(?) xBagpaTHON;

(!) amaroHaabHOM.

OIIK-2

33

33.

Ecnu  xapakTepucTudeckoe YpaBHEHHME JIMHEHHOIO OIeparopa,
JICHCTBYIOIIETO B N-MEPHOM JIMHEWHOM MPOCTPAHCTBE, HMMEET N

OIIK-2

33
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MOMAPHO PA3JIMYHBIX JCHCTBUTEIBHBIX KOPHEH, TO CYIIECTBYET
0a3uc, B KOTOPOM MaTpHIla 3TOTO olepaTopa SBJISIETCS ...
(?)enuHUYHOM;

(!) xBagpaTHOW;

(?) mmaroHaJIbHOM.

34.

COBOKYIIHOCTh M * N JCHCTBUTEIBHBIX YHCEIN, PACIOJOKECHHBIX B
BUJIE MIPSMOYTOJIBHOM TaOIUIIBI, TJI€ M — YHUCIIO CTPOK, N — YHCIIO
CTOJIOLIOB TAOJINIILI, HA3BIBAETCH. ..

OIIK-2

33

35.

KBamparnunass (gopma KaHOHMYECKOTO BHJa HE HMMEET B CBOCH
3aIuCH:

(?) OTpunaTenbHBIX 3HAUYCHUI;

(1) IMomapHBIX MpOU3BEACHUN IEPEMECHHBIX;

(?) Bexropos.

OIIK-2

33

36.

B nuneitHOM npocTpaHcTBe V7 Jt00BIE IBa KOJTHHEAPHBIX BEKTOpA:
(1) JIuHeitHO 3aBUCUMBI;

(?) JIuneriHO HE3aBUCUMBI,

(?) Komrutanaphsr,

(?) IlepecekaroTcsi.

OIIK-2

33

37.

Onpenenurens NPOU3BEICHUS IBYX KBAAPATHBIX MATPHUI] OJTHOTO
TOpPSI/IKA PABEH:

(1) IIpousBeneHuto onpeaenauTeneit ITUX MaTPHIL;

(?) Cymme omnpenenurenei;

(?7) YaBoeHHOMY NPOU3BEICHUIO ONPECITUTENICH STUX MATPHII.

OIIK-2

33

38.

Marpuia TOXIECTBEHHOTO OIlepaTopa HE3aBHCHMO OT BbIOOpa
0asuca B JIMHEITHOM MPOCTPAHCTBE SBIISETCS:

() EnuHn4HOIM;

(?) O6parHoii;

(?)TpaHCIOHMPOBAHHOM.

OIIK-2

33

39.

B eBKIMIOBOM MPOCTpAaHCTBE MaTpHIa Iepexona OT OJHOTO
OPTOHOPMHUPOBAHHOTO 0a3uca K Jpyromy sIBISETCS:

(?) EnvanyHoI;

(?) ObpatHO¥;

() OpToronajibHOM;

(?)TpaHCIIOHMPOBAHHOM.

OIIK-2

33

40.

[Tpu TpaHCTIOHUPOBAHUU MATPUIIBI €€ ONPEACTUTEND
(!) He mensiercs;

(?) MensieT 3HaK Ha MPOTHUBOIOJIOKHBIN;

(?) YMmeHnbIaercs;

(?) YBennuuBaercs.

OIIK-2

33

41.

HopmupoBarHOE TIPOCTPAHCTBO — ATO JTUHEHHOE IPOCTPAHCTBO, B
KOTOPOM 3a/iaHa HopMa ...

(?)Bexkropa;

(?)Martpuirsr,

(?)MHoOXxecTBa.

OIIK-2

33

42.

Ecnmu B kako#-HUOYAb CTpPOKE MATPHIIBI TMPUOABUTH JPYTYIO €€
CTPOKY, YMHOXKEHHYIO Ha YHUCJIO, TO OINPEACTUTENh dTOH MaTpPHUIIBI
(!) He mensiercs;

(?) MensieT 3HaK Ha MPOTHBOTIOIOXKHBIN;

(?) YMeHbIaercs,

(?) YBennuuBaercs.

OIIK-2

33

43.

Marpurieit nuHEHHOro omepaTtopa, OOpaTHOro omepaTtopy A,
JICHCTBYIOIIEMY B JIMHEWHOM IpocTpaHcTBe L M mMmeroniemy B

OIIK-2

33
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HEeKOTOpoM Oasmce marpuily A, OyneT B TOM ke 0Oaszuce Marpuiia
(A

(?) E;

(7) A"

44.

Pasmep matpuisl C = Ajz - Bos paBeH:
(1) Cis;
(?7) Cas;
(7) Csi.

OIIK-2

33

45.

Marpuna, TpaHCIOHUpPOBaHHAs K OPTONOHAJIBHOW  MaTpule,
ABIIIETCS. MaTpULIeH

(?) Enunnynoii;

(?) O6parHoii;

() OpTroronajibHOM;

(?)TpanCcrIOHUPOBAHHOM.

OIIK-2

33

46.

Uucno coOCTBEHHBIX 3HAUYEHUI CUMMETPUUECKON MaTPULbI TOPsIIKa
N C YY4ETOM MX KPAaTHOCTH K paBHO 4HCITy

() n;

Mk

(?) n*k.

OIIK-2

33

47.

[TycTh B MPOU3BOJILHOM JIMHEHHOM IPOCTPAHCTBE JIaHBI J[BA BEKTOpa
C1 M C2 U TIyCTh BEKTOPHI @ = 2¢1 + 3¢z, € = ¢1 + 5¢2, y = 3¢1 — 2ca.
Tornma cucrtema BEKTOpOB a, €, y:

(1) JIuneiino 3aBucuma;

(?) JIunelriHo HE3aBHCHMA.

OIIK-2

33

48.

[IycTph B IpoM3BOIBLHOM JIMHEMHOM MTPOCTPAHCTBE JIaHKI IBa BEKTOPA
C1 M C2 M ITyCTh BEKTOPHI a = 5c1 + 3C2, € =-C1 + 2C2, y = 7¢1 — 3c¢a.
Torma cucrema BEKTOPOB a, €, y:

(1) JIuneitno 3aBUCHMA,

(?) JIuneiino He3aBHCHMA.

OIIK-2

33

49.

XapakTepUCTUYECKUM ypaBHEHHUEM MaTpUIbl A  Ha3bIBaeTCs
ypaBHEHHUE. ..

OIIK-2

33

50.

[Ipu yMHOXXEHHUH BCEX JIEMEHTOB HEKOTOPOM CTPOKH MAaTPHUIIBI Ha
YHCIIO OMPEIEIUTENh HCXOIHON MaTPHUIIBI

() YMHOXaeTcst Ha 9TO YHCIIO;

(?) He mensiercs;

(?) MeHsieT 3HaK Ha MPOTHBOMOJIOKHBIN.

OIIK-2

33

51.

I[Ba BCKTOpaA B €BKIIMJOBOM IIPOCTPAHCTBE OPTOTOHAJIbHBI, €CIIN UX
CKaJIIpHOC MPOU3BCACHUC paBHO:

() 0;

?) 1.

OIIK-2

33

52.

Hanst Touku A(S5; -2), B(-3;-10) Opaunara cepenunsl oTpe3ka AB
paBHa:

1

(1) -6;

(?) 05

(?7) 4.

OIIK-2

V4

53.

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

ML

(?) -6;

(?) 05

(?7) 4.

OIIK-2

V4
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54.

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

() (1;0);

(?) (-6:2);

(1) (0:1);

(?) (4:-3).

OIIK-2

33

55.

Ecnu KonMuecTBO CTPOK MaTPHUIBl HE PaBHO KOJIMYECTBY CTOJIOIOB,
TO TaKasi MaTPHIIa Ha3bIBACTCHL..

(?) Kagparnas;

(1) IIpssmoyrosbHas;

(?) TpeyrosbHas;

(?) AnaronanpHas,

OIIK-2

33

56.

Marpuneii Ha3bIBaeTCA:
(!) TabnuIia >JIEMEHTOB;
(?) BexroOD;

(?) bynkIms;

(?) gmco.

OIIK-2

33

57.

Pemennem ypaBuenuss XA = B, riae A, B — kBagpatHbie MaTpHIIbI
OIHOI'O M TOI'O K€ IIOpsAKa, IIPpUICM A — HCBBIPOKACHHAA MaTpula,
ABJIICTCA MaTpula X:

(1) X=BA™;

(7) X=A"'B;

(?) X=B/A;

(?) X=A-B.

OIIK-2

33

58.

Kak M3MEHHTCS OMpe/IeTUTEN b MATPHUIIBI YETBEPTOTO MOPSAKA, €CITH
KaX bl €€ 2JIEMEHT YMHOXXUTH Ha 27

(?) yBenmmuurces B 4 pasa;

(?) HEe U3MeHHTCS;

(!) yBemmuurcs B 16 pas;

(?) yBenmuutcs B 8 pas.

OIIK-2

33

59.

Kax u3MEHHUTCsI OMPE/ICITUTEIb €CITH U3 €r0 MEPBOil CTPOKH BHIYECTh
TPETHI0 YMHOXKEHHYIO Ha TpU?

(?) U3MEHHT CBOM 3HAK;

(!) HEe u3mMeHwuTCH;

(?) yBenuuuTcs B 3 pasa;

(?) craner paBHBIM HYJIIO.

OIIK-2

33

60.

Han tpeyronsauk ABC ¢ Bepmmnamu A (— 3; 0), B (-5; -3) u C (3; 0).
CoctaBbTe ypaBHEHUE CTOPOHBI AB.

(7)2x—3y+8=0;

(M 3x+2y—9=0;

(7)2x—3y—-9=0;

(MN3x—-2y+9=0;

(7)3x—-2y—-9=0.

OIIK-2

V4

61.

YrnoBoii koaddurment npsmoit Sy — 2x + 7 =0 paBeH...
(1) 0,4;

(?) 2.5;

(?) -2

(N 7.

OIIK-2

V4

62.

[Ipu xaxom 3Hauenuu k npsmeie y = 5x —2 u 'y = kx + 5 napasmienbab1?
(1) 5;

(?)-2;

™ 1

OIIK-2

V4
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(7) 5.

63.

[Tpu kaxom 3HaueHNM k mpsimpie y =2x +4my =kx — 3
MEePIEHANKYJISIPHBI?

() 2;

(7 -2;

(1)-0,5;

(7) 4.

OIIK-2

V4

64.

Kakwue miockocTH mapaiesbHbI
1.4x — 6y +3z+5=0;
2.2x 3y+z-5=0;
3.6x 8y —4z— 6 =0;
4. 3x—6y + 3z—6=0;
5.3x+4y—2z+3=0.
MH1lu2;

(7)1 u3;

(MH2u4,

(7MH3u4;

(3wus.

OIIK-2

V4

65.

Beruucnouts Beipakenue: (4+i)(5+3i)-(3+i)(3-i)
(N7-17i;

("H7+17i,

(?) 9-;

(?) -7+17i.

OIIK-2

33

66.

BepHo 1 yTBepKIEHHE: OJIHOPOJIHAS CUCTEMa JIMHEHHBIX
YPaBHEHUH SIBIIIETCS HECOBMECTHOM?

(?) na;

(1) uer;

(?) He Bcerna.

OIIK-2

33

67.

['eomeTpruyecKoe MECTO TOYEK IUIOCKOCTH, JIJISl KaXIO0H M3 KOTOPBIX
CyMMa pacCTOSHUW 1O JBYX MaHHBIX To4eK ((POKycoB) TOH xe
TUTOCKOCTH €CTh MTOCTOSTHHAS BEJIMYMHA, HA3BIBAIOT. . .

(1) snnumncowm;

(?) mapabomoii;

(?) runep6010H.

OIIK-2

33

68.

['eomeTpryecKkoe MEeCTO TOYEK IUIOCKOCTH, JIISl KaXJI0H M3 KOTOPBIX
MOJyJIb PAa3HOCTH PACCTOSHHIM JIO JBYX JaHHBIX ToueK ((pokycom)
TOM K€ TUIOCKOCTH €CTh TIOCTOSIHHASI BEJIMIMHA, Ha3bIBAIOT. . .

(?) snuncom;

(?) mapabomoii;

(!) runepbonoii.

OIIK-2

33

69.

Kakoe ypaBHeHHE ONUCBHIBAET TEOMETPUUYECKOE MECTO TOUYEK,
paBHOYJaJIeHHBIX OT Touku F(-2, 0), x=2?

(?) snuurc;

(!) mapabomna;

(?) runepOona.

OIIK-2

V4

70.

CxkansipHoe mpou3BeieHne BEeKTopoB a (4, 2, -5), b (2, 6, 4) paBHo...
() 0;

(?2;

?-2;

(1.

OIIK-2

V4

71.

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

OIIK-2

V4
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(1) -4/3;
(1) 4/15;
(4.
72. | O6beM mapasuienenureia, IoCTPOeHHOTo Ha BekTopax a(3;1;2), OIIK-2 v4
b(2;7;4), ¢(1;2;1) paBeH...
(?) 12;
M7
(?) 4
(7 5.
73. | JBa BekTOpa Bceraa. .. OIIK-2 33
(!) KoMILTaHAPHBI;
(?) KOoTMHEApPHBI;
(?) HEeT BepHOTO OTBETA.
74. | IlepumeTp TpeyrosbHUKA ¢ BepmmHamMu B Toukax A (1, 3), B (-2, 3), | OIIK-2 Vi
C (-2, -1) paBeH...
(1 12;
M7
(?) 4
(7)5S.
75. | OnpenenuTs BUA 3aBUCUMOCTH JIJIsl CHCTEMBI IByX BeKTOpoB: A (-4, | OIIK-2 33
2,8); A2(14, -7, -28).
(?) nuHEHHO 3aBHCHMA;
(!) nMHEIHO HEe3aBUCHUMA.
5.3.2.2. Bonipocsl J1s1 YCTHOT'O 0lipoca
Ne Conep:xxanue Komnerenuust | UK
1 | Ilonarue maTpuubl. HekoTopsle crieriuaibHbIE BUIbI MATPULI. OIIK-2 33
2 | elicTBUd HaJ MaTpULlaMH U UX CBOWCTBA. OIIK-2 33
3 | Panr marpunpl. PaBeHCTBO CTPOUYEUHOTO M CTOJIOIEBOTO paHTa OIIK-2 33
MaTpHLI.
4 | Crynenuarsie MaTpuibl. HaxoxaeHue paHra MaTpHIIbl. OIIK-2 33
5 | DnmeMeHTapHble  mpeoOpa3oBaHUs ~— Marpuil. leopema O OIIK-2 33
IIPUBEIECHNN MaTPULBI K CTYIIEHYaTOMY BUIY.
6 | Beiuucnenue onpenenurenei 2 —ro u 3- ro nopsjaxa. OIIK-2 33
7 | PaznoxeHue onpenenurens 1o nepBou CTpoKe. OIIK-2 33
8 | CBoiicTBa onpeaennuTeneH. OIIK-2 33
9 | Kpurepuil HeBBIPOKACHHOCTH KBAaJPAaTHOW MaTPHIIBI. OIIK-2 33
10 | MuHopsl u  anrebpanueckue JOMOJHEHUs. Pa3znoxeHue OIIK-2 33
OTIpEeAENUTEINS 10 CTPOKE UITU CTOJIOLY.
11 | Onpenenurenb CyMMBbI M IPOU3BEACHHS KBaIPATHBIX MaTPHLI. OIIK-2 33
12 | CiocoObl BBIYHMCICHUS ONIPeIeUTENeN N-ro MOpsIKa. OIIK-2 33
13 | Cucrembl nuHeWHbIX ypaBHeHMH. PaBHocunbHble CIIY u OIIK-2 33
anemeHTapHsbIe peodpazoBanus CJIY.
14 | Kputepuii coBmectHoctu CJIIY. Teopema Kponekepa — OIIK-2 33
Kanemnnu.
15 | PemieHne cuctemsl JMHEWHBIX ypaBHEHMH MeronoMm ['aycca. OIIK-2 33
Hccnenosanne CIIY.
16 | Omgnopomuass CJIY. @yHmaameHTaJbHAs CHCTEMa PEIICHHUM OIIK-2 33
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OIHOPOJHOM CUCTEMBI.

17 | ObpatHas MaTpula W CIOCOOBI €€ HaxoxJceHus. PerieHue OIIK-2 33
MAaTpUYHOIrO ypaBHeHUs AX = B.

18 | Pemenue CJIY B maTpuuHOil hopme . OIIK-2 33

19 | Pemienue cucteM n TMHEUHBIX YPAaBHEHUH C 77 HEU3BECTHBIMU T10 OIIK-2 33
npaswiry Kpamepa.

20 | Cucrema akCMOM JIMHEMHOIO BEKTOPHOI'O IIPOCTPAHCTBA. OIIK-2 33

21 | Apudmerndeckrue BEKTOPHBIE IPOCTPAHCTBA. OIIK-2 33

22 | CBOICTBAa JIMHEWHO 3aBUCUMBIX M JIMHEHHO HE3aBUCUMBIX OIIK-2 33
BEKTOPOB. PaHT cucTemMbl BEKTOPOB.

23 | bazuc BEKTOPHOro MpPOCTPaHCTBA. Pa3MepHOCTH BEKTOPHOTO OIIK-2 33
MIPOCTPAHCTBA.

24 | KoopauHaThl BEKTOpa B 0a3KMce U UX €AMHCTBEHHOCTD. OIIK-2 33

25 | [IpeobpazoBaHue KOOPAUHAT BEKTOPA MPHU MEPEX0JE OT OJHOTO OIIK-2 33
0azuca K Ipyromy.

26 | JIunelinble oniepaTophl U UX CBOMCTBA. OIIK-2 33

27 | Slapo m oOpa3 nuHEHHOro orneparopa. MaTpuia JHMHEHHOTO OIIK-2 33
oreparopa.

28 | CoOcTBeHHBIC 3HAYCHHSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIIK-2 33
orepaTopa. XapakTepUCTUYECKOE YpaBHEHUE.

29 | Onpenenenue KBaipaTUUIHON (POPMBL. OIIK-2 33

30 | JIuneitHoe mpeoOpa3oBaHUE IEPEMEHHBIX. OIIK-2 33

31 | KanoHnueckuii 1 HOpMaJIbHBIM BUJIBI KBAAPATUIHON (POPMBI. OIIK-2 33

32 | Teopema O TpUBEACHHHM  KBaJApaTH4YHOH  QOpMBI K OIIK-2 33
KaHOHHUYECKOMY BHUJLY.

33 | CriocoOb! mpuBeAeHUS KBaAPATHUHON (POPMBI K KAHOHHYECKOMY OIIK-2 33
Y HOPMAJIbBHOMY BUTY.

34 | 3akOH MHEpPLUUHU KBAAPATUYHBIX (GOPM. OIIK-2 33

35 | Panr M TOJIOKUTENBHBIA WHAEKC KBaJApaTUYHON (OpPMBIL. OIIK-2 33
[TonoxuTenbHO  OMpEAENIEHHbIE  KBaJpaTU4YHBIE  (HOPMBI.
Kpurepuii CunbBectpa.

36 | OproronanabHOE NMpeodpazoBaHUE NEPEMEHHBIX. OIIK-2 33

37 | Cnocob mpuBeneHUs: KBapaTUYHONW (OPMBI K KAHOHUYECKOMY OIIK-2 33
BUJIY C ITOMOIIIBIO OPTOTOHAIBHOTO MTPe0Opa3oBaHus.

38 | JIuneiinble oTOOpa’keHHsI €BKJIMJOBBIX MpocTpaHCTB. [loHATHE OIIK-2 33
n3oMop(hu3Ma eBKJINIOBBIX IPOCTPAHCTB.

39 | CamoconpspbkeHHBIE onepaTtopbl M UX Marpuibl. CoOCTBEHHBIE OIIK-2 33
BEKTOpPbl M  COOCTBEHHBIE 3HAYEHMsS] CaMOCONPSIKEHHBIX
OIIepaTOpOB.

40 | Addunnbie u ToueyHo-a(PUHHBIE TPOCTPAHCTBA PA3MEPHOCTH OIIK-2 33
1,2,3.

41 | N-mepHble appHuHHbBIE U TOUeUHO-aQPUHHBIE TPOCTPAHCTBA. OIIK-2 33

42 | Ilnockoctu B ToueyHO-a()(GUHHBIX TPOCTPAHCTBAX, UX B3aUMHOE OIIK-2 33
pacIoIoXKeHHE.

43 | BolmykJible MHOXECTBA B TOUEYHO-a(PPUHHBIX IPOCTPAHCTBAX. OIIK-2 33

44 | IlpeobpazoBaHue KOOPJIMHAT TOYKH B TOYEUHO-aP(PUHHBIX OIlK-2 33

IMPOCTPAHCTBAX.
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45

I'eomerpuyeckue CBOMCTBA JIMHEUHBIX 0TOOpaKeHHI
adhuHHBIX TIpocTpaHCTB. AQQOUHHBIE W HU30METPUYECKHE
0TOOpaXeHMSI.

OIIK-2

33

49

[TocranoBka 3amaun MexoTpacieBoro Oananca. Kpurepuit
MPOJYKTUBHOCTH TEXHOJIOTMUECKOW MATPHULIBI. DKOHOMUYECKUI
CMBICJI MATPULIBI IOJIHBIX 3aTpar.

OIIK-2

33, V4

47

[TousitTue BekTopa. JIuHelHBIE oOlepalMy HaJ BEKTOPAMH:
CJIOKEHHE U BBIYMTAHUE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yncio. KommHeapHbie U KOMILIaHAPHBIE BEKTOPHI.

OIIK-2

33

48

[IpssmMoyrosnbHas cucTEMa KOOPAMHAT Ha IUIOCKOCTHU U B
npoctpancTBe. KoopauHatel BekTopa M TOUKU. KoopauHaThbl
CyMMBbI BEKTOPOB U IIPOU3BEJCHUS BEKTOpa HA YMCIIO. Y CIIOBUE
KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

OIIK-2

33

49

Jnmuaa Bektopa. PaccrosHume Mexmy JABYMs  TOYKaMu.
CkangpHoe mpousBerieHHE BEKTOpOB. (OCHOBHBIE CBOMCTBA.
BeipaykeHne CKalsipHOTO MPOM3BECHUS Yepe3 MPSIMOYTOJIbHbBIE
KOOPAMUHATHI.

OIIK-2

33

50

BekropHoe ¥ cMelIaHHOE IPOU3BEIEHUS BeKTOpoB. MXx
CBOMCTBA U BBIPAKEHUS 4epe3 NPSAMOYTOJIbHBIE KOOPAUHATHI.

OIIK-2

33

51

IlonsiTne nuHEHHOro IpocTpaHcTBa. JIMHENHHas 3aBUCHMOCTH
JJIEMEHTOB JIMHEWHOTO IIPOCTPaHCTBA. baszuc naMHENHOro
IIPOCTpaHCTBA.  Pa3MepHOCTH  JIMHEHMHOTO  IPOCTPAHCTBA.
N3omopdusm.

OIIK-2

33

52

Monenb MeXIyHapOIHON TOPTOBIIH.

OIIK-2

33, V4

53

VYpaBHEHMsT MpsAMOM Ha IUIOCKOCTH. HopManpHBI BEKTOD
npsAMol. PaccTositHue OT TOYKM 10 IPSAMOM. YTOJ MEXAY ABYMS
IPSAMBIMHU. Y CIOBHUS NMAapauIEIbBHOCTH M MEPHEHIUKYISIPHOCTH
JIBYX NpAMbIX. Touka nepeceueHus AByX MpsIMbIX.

OIIK-2

33

54

[InockocT B  TPOCTpaHCTBE. YpaBHEHUS ITUIOCKOCTH B
npoctpancTBe. HopmanbHbIi BekTop miockoctu. PaccrosiHue ot
TOYKH OO0 IIJIOCKOCTH. YFOJ'I MG)KI[y JABYMsI IIJIOCKOCTSMMU.
VcnoBuss mapalieIbHOCTH M MEPHEHIUKYJISPHOCTH  JIBYX
TIIIOCKOCTEH.

OIIK-2

33

55

Yron Mexay npsMON M IUIOCKOCTBIO B IIPOCTPAHCTBE. Y CIIOBUS
NapajuIeIbHOCTU U MEePIEHANKYISIPHOCTH MPSIMOIN U MJIOCKOCTH
B IIPOCTPAHCTBE.

OIIK-2

33

56

JIuHMM BTOPOTO MOpPS/AKAa Ha IUIOCKOCTH: JJIIMIIC, rHrepooa,
napabosia. DKCLEHTPUCHUTET, JUPEKTPUCHI U (POKYChl KPHUBBIX
BTOPOT'O MOPsI/IKA Ha MJIOCKOCTH.

OIIK-2

33

5.3.2.3. 3agauu A9 NPOBEPKH YMEHUI M HABBIKOB

Conep:xanue

KoMnerenuus

WK

PemnTe cucreMy TMHENHBIX ypaBHEHHU MeTo1oM Kpamepa:

Sx+8y+3z=-18
3x-2y+6z=7
2x+y—z=-5

OIIK-2

V4
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Pemnts cucreMy nuHENHBIX ypaBHEHUM MeTonoM Kpamepa
MaTpPUYHBIM METOOM:
x—4y-2z=-7
2 OIIK-2 V4
3x+y+z=5
3x-5y—6z=-7
Pemmnth cuctemy NTMHEMHBIX ypaBHeHUM MeTo1oM ["aycca
x, +3x, =3x,+4x, =9
3 X +x,—x;+2x, =5
3x,+2x, —x; =9 OTIK-2 va
x, +3x; —5x, =9
Hanbl koopauHaTel BepiuH nupamuasl A1(0,2,7), A2(4,2,5),
A3(0,7,1), A4 (1,5,0). HaitTu:
1. JJmuny pebpa A1Az;
2. Yron mexay pedpamu A1Az u A1A4;
4 3. YpaBHenue pedpa A1A4, ypaBHEHHUE MITOCKOCTU A1A2A3 1 OIIK-2 V4
yroa Mexay peopom AjAs v IIOCKOCTRI0 A1A2A3;
4. YpaBHEHHUE BBICOTHI, ONYIIEHHOW U3 BEPILIUHBI A4 HA
T'paHb A1A2A3;
5. IInomane rpann A1A2A3 1 00beM MUPAMU/IBI;
Chenatpb 4epTex.
5 | Ompenenure, Kak B3aMMHO PacIIOIOKEHBI IBE MPsIMbIE, 3aJaHHbIE OIIK-2 V4
obnmu ypaBaeHusMu L1 : {2x—3y—4=0} u L2 : {—4x+6y+6=0}.
CocTaBbTe KAHOHMYECKOE YpaBHEHHE MPAMoii L, mpoxoasieit
6 | 4epe3 Touky M u neprneHauKyIsIpHOM IIIOCKOCTH f. OIIK-2 V4
a) M (1;-3;2), B: {2x+5y+3z=4}
0) M (2;-5;7), B: {3x—7z=5}.

5.3.2.4. Ilepeuenn Tem pedepaToB, KOHTPOJIBHBIX, pacueTHO-TpaduuecKux pador
«He npexgycmoTpeHb»

5.3.2.5. Bonpochl 1Ji1si KOHTPOJIbHOM (pacdyeTHO-rpadgu4ecKoil) padoTsl

«He npexycMoTpeHbI»

5.4. Cucrema OIlEHMBAHUSA JOCTHKEHHUSI KOMIIeTeHIU M

5.4.1. Onenka 1ocTHKeHUs KOMIIETeHIIMI B X0/1e IPOMeKYTOYHOI aTTecTauuu

OIIK-2
WNHaukaTophl JOCTUKEHHSI KOMITETEHIIUN HoMena BOIhOCOB 1 3aa
OIIK-2 pa potip 8
Kon Conepxanue BOIPOCHI K 3a4€Ty | 3a7a4M K 3a4eTy
3Harb METOZ0JIOTHIO UCHONB3OBAHUA | 3 & 11y 5 55 3]
33 | HHCTPYMEHTOB JIMHEHHOW anredphl npu aHanuze | 3 4’ ’
HSKOHOMHMYECKHX IIPOLECCOB M MOJIETIEH
YMeeT npuMeHATh anmnapar JuHenHou anreOps! | 1-4, 6-9,13, 15-
V4 | nng wucclegoBaHMs HKOHOMHUYECKHX 3adad M 19,21-24,32- 1-6

pa3pabOTKU HOBBIX METOJIOB MX pEIIeHUs 33,35-36
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5.4.2. OueHka 10CTHKEHHS KOMIIETEHIMH B X0/1e TeKylIero KOHTPOJIs

OIIK-2
Wunukatopsl noctmwkenns komrrerenmn OITK-2 Homepa Bonpocos u 3aiau
3aJ1a49d U1
BOTIPOCHI
BOIPOCHI MIPOBEPKHU
Kon Copepxanue YCTHOTO N
TCCTOB YMEHUU U
orpoca
HAaBBbIKOB
3HaTh METOIOJIOTHIO UCIIONB30BaHusA | 2-9, 15,16,
WHCTPYMEHTOB JIMHEHHOW anrebpel mpu | 22,23, 27-
33 1-56
aHaIM3e DKOHOMHYECKHMX mpomeccoB u | 51,54-59,65-
Mozeien 68, 73,75.
YMeeT NpUMEHATH anmnapar JMHEWHOH | 1,10-14, 17-
V4 | anreOpsl I UCCIIEIOBaHMS SKOHOMUYECKHUX 21, 24-26,
49,52 1-6
3a7a4 ¥ Ppa3pabOTKU HOBBIX METOJOB HX 52,53,60-
peuieHust 64,69-72,74.

6. YueOHO-MeTOAuYecKOe U MH(OPMAIMOHHOE o0ecredyeHHue TUCIIUTIUHbI

6.1. Pekomenyemasi qureparypa

KomanuectBo
o [lepedyeHb U peKBU3UTHI TUTEPATYPHI
Tun pexkomenganuin 3K3. B
(aBTOp, HA3BaHUE, TOJ M MECTO HU3/IaHHS)
onbanoreke
1 2 3

boprakoBckuii A. C. Jluneiinas anreOpa B mpuMepax H
3a/a4ax [3eKTpoHHBIN pecypc]: YaeOHoe mocobue / A. C.
boprakosckuii, A. B. ITantenees - Mocksa: OOO "HayuHo-
m3narensckuii meHtp UHOPA-M", 2020 - 592 c. [DU]
[OBC 3HaHUYM ]
http://znanium.com/catalog/document?id=356020

Bricmas Maremarnka B ynpaXHeHUsX M 3agadax. Y. I:
[yuebHOe mocobue ans By3oB]: B 2 u /1. E. Jlanko [u ap.] - 41
M.: OHUKC, [2009] - 368 c.

Breiciiass MaTemaTHka B yHOpaXHEHMsSX M 3azadax. Y. 2:
[yuebHOe mocobue ans By3oB]: B 2 u / I1. E. lanko [u ap.] - 43
6.1.1. Vyeorsre |M.: OHMKC, [2009] - 448 c.

U3JIaHUS Beicias maremaTHka A7 SKOHOMHCTOB: YYEOHHK s
CTYJEHTOB BY30B, OOyyarolmuxcs IO 3KOHOMHYECKUM
cneunanbHocTsM / [H. L. Kpemep [u np.]; mox pex. H. HI.
Kpewmepa - M.: FOnutu, 2010 - 480 c.

151

I'opmau b. A. Jluneitnas anreOpa [DnekTpoHHBIN pecypc] /
b. A. Topnau - Cankr-IlerepOypr: Jlans, 2021 - 480 c. [DH] -
[DBC Jlans] URL: https://e.lanbook.com/book/168442

I'opnau Bb.A. Jluneitnas anreOpa: yuebHoe nmocobue / B.A.

l'opnau - Cankr-IlerepOypr: Jlans, 2012 - 476 ¢ 30

Hemunosnu b. II. Kparkuii Kypc BbICIIEH MaTeMaTHKU:
yueOHoe mocobue mns By3oB / b. Il. JlemumoBuu, B. A. 158
Kynpssues - M.: Actpens, 2008 - 656 c.



http://znanium.com/catalog/document?id=356020
https://e.lanbook.com/book/168442
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Konuuectso
. [lepedyeHb U peKBU3UTHI TUTEPATYPHI
Tun pekomeHaanuii 3K3. B
(aBTOp, HA3BaHUE, TOJ M MECTO HU3/IaHHS)
ouobmoreke
1 2 3

OcCHOBBI JIMHEWHOW anreOpel: ydyeOHOe TmocolOue Jist
CTYJIeHTOB (haKyibTeTa OyXrajrepckoro yuéra u (pMHAHCOB,
NPOXOJAIIMX MOAroTOBKY 10 HampasieHuto 080100.62
(38.03.01) "DOxonomumka" / A. TI. byxomen [um 1p.];
BopoHexckuii TocyJapCTBEHHBIN arpapHblii YHUBEPCHUTET ; 34
nox pex. A. I'. byxoBua - Boponex: Boponexckuit
roCyIapCTBEHHBIA arpapHblii yHuBepcutet, 2015 - 137 c.
[T 12845] [IIT] URL:
http://catalog.vsau.ru/elib/books/b107264.pdf

PxeBckuii C. B. Bricmas matematuka I: nunelinas anreopa
M aHaJUTUYEeCKas TeOMETPHUs [3JIeKTPOHHBINM pecypc:
Yyebnoe mocobue / C. B. Pxesckmii - MockBa: OO0
"Hayuno-uznarensckuii uentp MHOPA-M", 2019 - 211 c.
[OU] [9BC 3HaHUYyM | URL:
http://znanium.com/catalog/document?1d=350950

Pyneix b. M. Jluneitnas anrebpa [37eKTpOHHBIA pecypc:
VYuyebHoe nocobue / b. M. Pyabik - Mocksa: OOO "HayuHo-
m3narensckuii nentp UH®OPA-M", 2019 - 318 c. [DU] -
[OBC 3HaHUYM ] URL:
http://znanium.com/catalog/document?1d=354894

[esmnoB I'. C. Jluneitnas anrebpa: TeOpus ¥ MPUKIIATHBIE
aCMeKThI [ANIEeKTPOHHBIN pecypc]: YuebHoe mocobdue / I'. C.
[IeBmoB - MockBa: U3parensctBo "Maructp”, 2019 - 544 c. -
[OU] [9BC 3HaHUYyM | URL:
http://znanium.com/catalog/document?id=355793

[epmne B. T'. Jluneiinas anredpa. Yacte I. OcHOBBHI
JTUHEHHON anreOpbl: YueOHO-METOIUYecKoe MOocoOue s
cTyneHtoB | Kypca [97ekTpoHHBIA pecypc]: YdeOHOo-
meroauueckass juteparypa / B. I'. IllepmneB - Mockga: -
MzpatensctBo "Menemxkep”, 2007 - 128 c. [DU] [OBC
3HaHUYM | URL:
http://znanium.com/catalog/document?id=274321

Jluneitnast anreOpa [DIEeKTPOHHBIN pecypc|: METOIUYECKUE
yKa3aHUs W WHIUBUAyaJbHbIE 3aJaHMsI MO JUCLMILIUHE
Jluneiinas anre6pa juist HanpasiaeHus 38.03.01 OxkoHomuka /
Boponexcknil ToCy1apCTBEHHBIA arpapHbli YHUBEPCUTET ; 1
[coct. JI. A. Illmmukuna] - Boponex: Boponexcknii
rocy/1apCTBEHHBIH arpapHbiii yHuBepcuteT, 2021 [IIT]
URL: http://catalog.vsau.ru/elib/metod/m164722.pdf

6.1.2. Meroanueckue
W30aHUS

BectHuk BoOpOHEXCKOro TroCyIapCTBEHHOIO —arpapHoro

YHUBEpPCUTETA: TEOPETHYECKUM M HAyYHO-IPAKTUYECKUN

6.1.3.Ilepuoanueckue [’KypHal / Boponex. roc. arpap. yH-T - Boponex: BI'AY,
W3 IaHUs 1998-

OKOHOMHKAa ¥ MaTE€MaTUYeCKHe€ METOJbl: JKypHaT /
yupeauTenb :  AKaAEeMUYECKUH HAyYHO-U3JATEeNIbCKUU,



http://catalog.vsau.ru/elib/books/b107264.pdf
http://znanium.com/catalog/document?id=350950
http://znanium.com/catalog/document?id=354894
http://znanium.com/catalog/document?id=355793
http://znanium.com/catalog/document?id=274321
http://catalog.vsau.ru/elib/metod/m164722.pdf
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KonuuectBo
. [lepedyeHb U peKBU3UTHI TUTEPATYPHI
Tun pekomeHaanuii 3K3. B
(aBTOp, HA3BaHME, TOJ U MECTO W3/IaHUs)
o6ubnuoreke
1 2 3

MIPOU3BOJICTBEHHO-MTOIUTpadUIECKUi u
KHUTOPacIpOCTPaHUTENbCKUN LIEHTp Poccuiickon akaneMuun
Hayk "M3narensctBo Hayka " - MockBa: Hayka, 1965-

6.2. Pecypcol ceTn

HNurepHuer

6.2.1. DjeKTpOHHbIEe OMOIMOTEYHbIE CHCTEMBI

Ne HaszBanue Pasmenienue
1 | Jlanp https://e.lanbook.com

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

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

6 | Dnexrponnas 6ubmmoreka BIAY http://library.vsau.ru/

6.2.2. IlpodeccuonasibHbie 6a3bl JAHHBIX H MHPOPMAIIMOHHBbIEC CHCTEMBbI

Ne HasBaunue

Pasmertienue

1 |CnopaBouHas mpaBoBasi cucreMa ['apaHt

http://ivo.garant.ru

CnpaBquaﬂ IIpaBoOBasA CUCTCMaA KOHCYJ'IBT&HT

2 http://www.consultant.ru
ITaroc
[IpodeccuonanpHple  CIPABOYHLIE CUCTEMBI o .
3 pog p https://Texokcnepr.caiit/sistema-kodeks
«Konexe»
6.2.3. CaiiTbl 1 HHGOPMAIIMOHHBbIE MOPTAJIBI
No HasBanne Pasmenienne

1 |ObpazoBaTenbHble PeCypChl 10 MATEMATUKE

www.math.ru

WNutepHer OubnmoTeka MOMyJsIpHON (PU3HMKO-

2 . http://ilib.mccme.ru/
MaTEeMaTHYECKOH JINTEPATyPhI
caiT o0 pazzele cuied marema
3 HTV Vp JICIIC BBICIICH - MATCMATHKH http://procmem.ru/
JUHEHHOH anredpe.
4 «Pe3onpBeHTa» https://www.resolventa.ru/index.php/lineina

y‘le6HLIe MaTCpHraJIbl.

ya-algebra -

7. MaTtepuaJibHO-TEXHUYECKOE U MPOrpaMMHoOe odecrnedyeHne JUCHUIINHbI

7.1. IlomemieHus 1Jis1 BeJleHUs1 00pa30BaTeJIbHOI0 Mpouecca u 000pyAoBaHue

HaumeHoBaHue nmoMeleHUi 1Ji POBeIeHNs BCeX

BH/I0B Y4eOHOI1 1esiTeIbHOCTH, NPe1yCMOTPEHHOM Anpec (MeCTONOI0KeHUE)

y‘lCﬁHI)IM IVIAHOM, B TOM YMCJI€ TIOMCIICHUSA 1A HOMeIIIeHI/Iﬁ AJIA MPOBEACHUS BCEX

CaMOCTOSITEIbHOI PadoThl, ¢ YKa3aHUEM IepeyHs BHU/I0B Y4eOHOIi 1eATeIbHOCTH,
OCHOBHOT'O 000PY/A0BAHMSA, YUeOHO-HATJISIAHBIX Npe1yCMOTPEHHOH Y4eOHbIM

NocoOMii M UCIOJIb3YeMOTI0 POrPAMMHOI0
o0ecneyeHus

IJIAHOM

VYyeOnass ayautopus Uil TPOBEACHHS  3aHATUI
JEKIIMOHHOTO THWIA: KOMIUIEKT yd4eOHOW MmeOenH,
JIEMOHCTPAIIMOHHOE 000py/I0BaHUe, Y4eOHO-HATJISIIHBIE

394087, BopoHnexckas 001acTs, T.
Boponex, yn. Muuypuna, 1.1



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://ivo.garant.ru/
https://техэксперт.сайт/sistema-kodeks
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nocoOuss B BUAEC MPE3CHTAIHIA, MPOTrPaMMHOE
obecmreuenne: MS Windows, MS Office

VYyeOHast ayauTopus JUIS TPOBEICHHS  MPAKTHYECKHX
3aHATHH, TEKYINero KOHTPOJS M  MPOMEKYTOYHOMH
aTTeCTalUu: KOMILJIEKT yueOHOM Mebenu,
JIEMOHCTpAIIMOHHOE 000PY/I0BaHUE U Y4eOHO-HATJISITHBIC
nocoOusi B JJIGKTPOHHOM  BHUie, KommbioTepbl ¢ | 394087, Boponexckas 001acTh, T.
BO3MOXKHOCTBIO MOJKIIIOYCHUsI K IHTepHeT U nmoctynom | Boponex, yin. MudypuHa, .1

B DUOC; mporpammuoe obecrieuenue: MS Windows,
MS Office , DrWeb ES, 7-Zip, MediaPlayer Classic,
Sunexc bpaysep / Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice, AST Test, BPWin

YyeOHass ayautopusi ISl TPOBEIACHUS TPAKTHUYECKUX
3aHATUH, MTHAUBUAYAJTBHBIX U TPYIIIIOBBIX KOHCYJIbTAIIUMN:
KOMIUIEKT  y4eOHOH  Me0enu,  KOMIBIOTEPHl  C
BO3MOKHOCThIO  ToAkitoueHuss k  "Hurepuer" wu
obecneuenueM goctyna B OWOC; mnporpammuHoe
obecneuenne: MS Windows, MS Office, DrWeb ES, 7-
Zip, MediaPlayer Classic, fAnmekc bpayszep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice,
AST Test, BPWin

394087, BopoHexckas 001acTh, T.
Boponex, yin. Muuypuna, .1

[ToMemienne i XpaHeHHsT W TPOPHIAKTHYICCKOTO
oOcmyxuBaHusi yuyeOHOro oOopymoBanus: MmeOenb s | 394087, Boponexckas o0macts, T.
XpaHeHHsT W OOCHy)XKMBaHHs ydeOHOro oOopynoBanus, | Boponex, yin. MwuuypunHa, a.1, a.:
crenuaiu3upoBaHHoe oOopyaoBaHue s pemonTta | 117,118, 380, 351

KOMITHIOTEPOB

[Tomerenue a1 CaMOCTOSTEIBHOW PaOOTHI: KOMILICKT
yueOHOM MeOenu, KOMIIBIOTEPhl C€  BO3MOYKHOCTHIO
nonkitoueHus K "Murepuer" u obecrieueHneM J10CTymna B
OUOC; nporpammuoe obecnieuenue: MS Windows, MS
Office, DrWeb ES, 7-Zip, MediaPlayer Classic, SInnekc
bpaysep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test, BPWin

394087, BopoHexckas 001acTh, T.
Boponex, yn. Muuypuna, 1.1, a.:

113,115,116, 119, 120, 122, 122a,
126,219 (c 16.00 mo 20.00), 232a

7.2. IIporpamMHoOe obecnieyeHue

7.2.1. IlporpaMmMHoOe o0ecnieyeHre 001Iero Ha3HAYeHUs

Ne HasBanue Pasmemenue

1 | Onepanuonnsie cucreMsl MS Windows /Linux /Pex OC 1K s HO];(?X);OH et
) [Takets! opucHbIx npunoxennit MS Office / IIK B noxanbHOM ceTn

OpenOffice/LibreOffice BI'AY
3 [Tporpammel Ui mpocmoTpa daitnos Adobe Reader / DjVu IIK B noxanbHOM ceTn

Reader BT'AY
4 | Bpayseps! SAunekc bpaysep / Mozilla Firefox / Microsoft Edge K HO];(?X’;OH cetn
[IK B nokanbHOM ceTn

5 | AutuBHpycHas nporpamma Drweb ES BIAY
. [IK B nokanbHOM ceTn

6 | IIporpamma-apxusarop 7-Zip BFAY
7 | Mynstumenua npourpsiBarenab MediaPlayer Classic [IK B 1OKaJIBHOM CETH
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BIr'AY
. . IIK B nOKaNbHOM ceTH
8 | [lnmardopma onnaitH-o0yuenus eLearning server
BIr'AY
[IK B nokasnbHOM ceTn
9 | Cucrema komnbroTepHoro tectupoBanus AST Test
BIr'AY
7.2.2. Cnenmaan3npoBaHHoOe IPOrpaMMHoe odecrieyeHne
Ne HasBanue Pasmemenue

1 | Monynp penieHus ONTUMU3AIMOHHBIX 3a1a4 Open Solver

11K B nokajibpHOI ceTH
BI'AY

2 | OGnaunas mporpamma ajis ynpasieHus npoektamu Trello

IIK, ayn. 20 (K2), aya.
104, 321 (K3)

3 | Ilaker cTaTucTHYECKON 00pabOTKHU JaHHBIX Statistica

TIK B nokajgbpHOI ceTu

BI'AY
. [IK B nokasnbHOM ceTn
4 | Cucrema komnbroTepHO# anredper Mathcad
BI'AY
. . [IK ayn. 116, 120
5 | Cucrema komnproTepHOU anredpel Maxima Y?Kl) ’
[IK B nokasnbHOM ceTn
6 | Cucrema TpexmepHoro mojenupoBanus Kompas 3D
BI'AY
8. MexkaucuuninHaApHbIe CBA3H
JIMCUUIUTMHA, C KOTOPOM Kadenpa, Ha koTopoii npenogaercs Ioamnuce
HEOOXOMMO COTJIACOBAaHHE JUCUUILTNHA 3aBEYIOIIETO
kadeapoit
b1.0.15 MaremaTnueckuii ananu3 | OKOHOMHUYECKOI'O aHajIM3a, CTAaTUCTUKU yOkoB B.A.

n HpHKHaI[HOﬁ MaTCMaTHKH

= 4
b1.0.17. Teopust BeposSTHOCTEH W | DKOHOMHUYECKOTO aHAIM3a, CTATUCTUKU 7 yokoB B.A.

MaTeMaTH4YeCcKasl CTaTUCTHKA U NIPUKJITHON MAaTEMATHKU
b1.0.21 DxoHoMeTpuKa DKOHOMHUYECKOTO aHAIH3a, CTATHCTHKH |~ JIyOKoB B.A.
U IPUKJIAJHOW MaTEMaTUKU %/
——
JIner neprnoanvecKux nNpoBepok padoyeii nporpaMmmbl
1 MH(opManusi 0 BHECEHHBIX M3MEHECHHUAX
[ToTpebHOCTH
JIOJDKHOCTHOE JIULIO, B KOPPEKTUPOBKE
IIPOBOJIMBIIIEE yKa3aHHEeM WHupopmariys 0 BHECEHHBIX
nposepky: ©.1.0., Hlara COOTBETCTBYIOIIUX WU3MEHEHUAX
JOJIKHOCTh paznenoB paboueit
IPOrpPaMMBbI
Her
u.0. 3aB. Kadenpoit | 20.06.2022 r.,
JILA. 3anopoxuesa MIPOTOKOJI Pabouas nporpamma HET
Ne 11 aKTyaJu3upOBaHa Ha
2022-2023 yu. rog.
3aBeyromuii MIPOTOKOJ Her Her
Kadenpoi Ne 11 ot 19
JI.A. 3amoposxiieBa utoHsa 2023 . Pabouas mporpamma
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aKTyaJIu3UpOBaHa Ha
2023-2024 y4geOHbIit

Trox
3aBeayrouui MIPOTOKOJI Her Her
kadeapou Ne 11 or 21
JILA. 3anopoxuesa Mas 2024 r. Pabouas nporpamma
aKTyaJIu3upoBaHa Ha
2024-2025 yuebHblii
roj
N.0. 3aBenytomero MIPOTOKOJI Her Her
kadeapou Ne 12 or 26 | PabGouas mporpamma
E.b. [lanuna Mmas 2025 . aKTyaJu3UpOBaHA Ha

2025-2026 y4eOHbIit
roj
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