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

PaGouass mporpamMma yTBepXkJeHa Ha 3aceqaHuM Kadeapbl SKOHOMHUYECKOTO aHAJIU3a,
CTATUCTUKHU U MPUKJIATHON MaTEMATHKH
(mpotokon Ne 9 ot 15.06.2021 r.)

3aBenyromuii kageapoi W B.A. JIy0xoB

PaGouass mporpaMma peKOMEHJOBaHAa K HCIOJB30BAHUIO B Y4eOHOM Iporiecce
METOMYECKON KOMHCCHEH SKOHOMUYecKoro dakybreta (mpotokon Ne 11 ot 25.06.2021 1.).

G 5 o
IIpeacenarenb MeTOAHYECKOH KOMHCCHH // (E.b. ®aabkoBHuY)

Peuensent paboueii mporpammbl: QuHaHCOBBIA aupektop AO VYmpapnstomas KOMIaHUS

O®KO, Me3enos I1.B.
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1. O0mas xapakTepucTMKa JUCUMILIMHBI
1.1. Heanb AucUMNJIUHbBI

Heab0 u3ydyeHUs OUCHUIUIMHBI SIBISETCS IOCJIEIOBATEILHOE H3JI0KEHHE OCHOBHBIX
METOJIOB M PE3YyJIbTATOB JIMHEHHOU anreOpbl, KOTOPbIe OynyT HEOOXOAMMBI B JaJbHEUIIIEM IS
OCBOCHMSI MAaTEMaTUYeCKMX M CTAaTUCTUYECKUX METOJOB B YIPABICHUU H OKOHOMHKE;
BOCIIUTaHUE y OOYYAIOMIUXCS HABBIKOB JIOTHYECKOTO MBINUICHUS U (POpPMATHHOI0 00OCHOBAHHS
penieHust MOCTaBIEHHBIX 3aJ1ay.

1.2. 3agaum AMCHMIIMHDBI

3agayaMu JTMCHUILIMHBI ABJIAIOTCS

— copMHUpPOBATH YMEHHE W HABBIKM PabOTHI ¢ MATEMATHYCCKUM ammapaToM pa3ieiioB
JTUHEHHOW anreOphl AT pENICHHS MTPUKIIAIHBIX 3a7a4 B 9KOHOMUYECKOHN eI TEIbHOCTH;

— ONpeIeNeHne U yIopsaaodeHue HeoOX0aAuMOoro oobemMa HHPOPMAIIUU MIPH MOCTAHOBKE,
peanuzanuu U 00pabOTKE HMTOTOBBIX PE3YJbTATOB MATEMATHYECKOW MOJIENTH HKOHOMHYECKOU
3a/1a4u;

— ¢dopMUpOBaHWE TMPAKTUYECKUX HABBIKOB, KOTOpBIC IIO3BOJIAT B JaJIbHEHIIIEM
npuHUMAaTh 3PGEKTUBHBIE pelIeHUs B TPOPECCHOHAIBHON e TEIbHOCTH.

1.3. IIpeaMeT AUCUUNIMHBI
IIpenmer - MmaTemaTuuyecKkue OOBEKTHI JIMHEHHOW MPUPOJBI: CUCTEMBbl JIMHEHHBIX
yYpaBHEHUH, JIMHEHHbIE MHOro0oOpa3usi, BEKTOPHbIE MPOCTPAHCTBA, JIMHEHHbIE OTOOpaKEHUs U

T.1.

1.4. MecTo 1MCUMILIMHBI B 00pa30BaTeJIbHOM NporpaMme
JlanHasi TUCHUIUTMHA OTHOCUTCA K 00si3arenbHbM aucuumuimHaMm OIl. Ona u3yuaercs B
MEPBOM CEMECTpE.
1.5. B3aumocBs3b ¢ IpYyruMH JUCHUILINHAMHA
Hucuurmumnaa b1.0.13 JluneitHas anreOpa cBsi3aHa CO CIEAYIOIIMMH TUCIUTUIMHAMUA
y4eOHOro 1nJjaHa:

— b1.0.15 MaremaTn4eckuii aHaJns;
— b1.0.17 Teopus BepoaTHOCTEH U MaTeMaTUUYECKasi CTATUCTUKA;
— b1.0.21 DxkoHOMeTpHKA.

2. Ilnanupyemble pe3yJibTaThl 00y4eHHUsl 0 THCIUILIHHE

Komnerennus NHanKaTOp 10CTHKEHUS] KOMIETEeHIHI
Kon Coaepxanue Kon Coaepxxanue
OIIK-2 |Cnocoben ocyiecTBisATh| 33 |3HaATh METOI0JIOTUIO HUCIIOJIL30BaHUS
coop, 00paboTKy u WHCTPYMEHTOB JIMHEHHOM anreOpbl IPH aHaIM3e
CTaTHCTUYCCKHIMA aHaIM3 HKOHOMHYECKHUX IMPOILIECCOB U MOJIEJIEH
JAHHBIX, HEOOXOIUMMBIX M| Y4 |YMeTh NPUMEHATh amnmapat JMHCHHOH ayreOpsl
peleHust MOCTaBJICHHBIX JUIE  WCCICOBAaHUS JKOHOMHYECKHX 3a1a4 o
HYKOHOMHUYECKHX 33124 pa3pabOTKK HOBBIX METOJIOB UX PEIICHUS
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3. O0béM IMCUMIIMHBI U BUBI Y4eOHOIl padoThl

3.1. Ounas ¢popma o0y4yeHust

C
IToka3zaresnn eMle cIp Bcero

OO011ast Tpy10EMKOCTB, 3.€./9 3/108 3/108
OO6m1ast KOHTaKTHas padora, U 56,15 56,15
O6murast camocTtosiTenbHast paboTa, 4 51,85 51,85
KonTakTHas pf,6OTa OpU  TPOBEICHHUH 56,00 56,00
y4eOHBIX 3aHATUH, B T.4. (4)

Jlexnun 14 14,00

IIPAKTUYECKU E-BCETO 42 42,00
CaMOCTOﬂTeHBHafI paboTa mpu NpOBENEHUU 43.00 43,00
y4eOHBIX 3aHITUH, U
KonraktHass pabora Tmpu  MPOBEACHUU
MPOMEKYTOYHOM aTTECTAIllMU O0YyYaromuxcs, 0,15 0,15
B T.4. (4)

3auer 0,15 0,15
CaMOCTOﬂTenLvaI pabora npu 8,85 8,85
MIPOMEKYTOYHOM aTTECTAlNH, B T.4. (1)

[TonroToBka k 3a4ety 8,85 8,85
dopMma IpOMEKYTOUHON aTTECTALIUU 3a4er 3a4er

3.2. O4Ho-3204Has ¢popma 00y4eHHsA
Ioxa3arenn CeMle “Ip Bcero

Oo6mmast Tpyn0€MKOCTb, 3.€./d 3/108 3/108
OO6murast koHTaKTHas padora, 4 18,15 18,15
OO6mas camocrosiTensHas padoTa, 4 89,85 89,85
KonTakTHas pfl60Ta OpU  TPOBEICHUH 18,00 18,00
y4eOHBIX 3aHATHH, B T.4. (1)

Jlexkuuun 10 10,00

MIPAKTUYECKH €-BCETO 8 8,00
CaMOCTOﬂTeHBHafI pabota mpHu TMPOBEIACHUU 81,00 81,00
y4eOHbIX 3aHATHH, U
KonraktHass pabora Tmpu  NPOBEACHUU
MIPOMEXKYTOUYHONW aTTecTali O0Yy4arolXcs, 0,15 0,15
B T.4. (1)

3auer 0,15 0,15
CaMOCTO}ITeHBHElH pabora npu 8,35 8,85
MIPOMEKYTOYHOM aTTeCTalllu, B T.4. (1)

MOJITOTOBKA K 3a4eTy 8,85 8,85
Popma NPOMEKYTOUHON aTTECTALIMU 3a4er 3ager
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4. Conep:xanue TUCIHUILIMHBI
4.1. Conep:xxanue TUCHMILIAHBI B pa3pe3e pa3aeioB 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 maTpuiibl. BeraucieHue panra MaTpHIIBL.

Paznen 2. Pemenue cucrem JTUHEHHBIX ajredpanyeckux ypaBHeHMit

ITonpasznen 2.1. Pemenue cucteM ypaBHEHUH MaTPUYHBIM METOJIOM.

Pemenue cucrem ypaBuennit metogom Kpamepa. Pemenue cucrem ypaBHeHui metooM ['aycca.
[Monpaznen 2.2. CTpyKkTypa MHOXKECTBA PEIICHUH CHCTEMBI JIMHEHHBIX ypaBHEHHH.

Teopema Kponekepa-Kanemm.

Pa3znen 3. OcHOBBI BEKTOPHOM ajaredpbl

[Tonpasnen 3.1. [TonsTe BekTopa. JIMHEHHBIE ONepallu HaJl BEKTOpaMu, UX CBOMCTBa. Teopema
0 KOJUIMHEApHBbIX BeKTopax. JlelicTBHS Haja BEKTOpAaMH, 3aJlaHHBIMH CBOMMHU KOOPAMHATAMM.
Monyns BexkTopa. HanpaBnstomue KocuHychl BekTopa. KoopinHaThl MPOM3BOJIBHOIO BEKTOpA B
JEKapTOBOM cHCcTeMe KoopaAuHAT. CKaJsIpHOE IPOU3BEAECHUE BEKTOPOB.

[Monpaznen 3.2. TlonsTHe nMHEHHOro mpocTpaHcTBa. [IpuMepbl JMHEHHBIX HPOCTPAHCTB.
JluneliHas 3aBUCMMOCTb W HE3aBUCHUMOCTh BEKTOpOB. PaHr cucremsbl BekTOpoB. basuc u
pa3MepHOCTh BEKTOPHOTro MpocTpaHcTBa. KoopauHaTe! BekTopa B 6asuce.

Pazgea 4. /InHeiiHbIe MHOT000pa3usi B €BKIMI0BbIX IPOCTPAHCTBAX

[Togpaznen 4.1. YpaBHeHHE TPSMOM Ha IUIOCKOCTU. YpaBHEHUE MPAMOM, MPOXOJSIIEH depes3
3aJlaHHYI0 TOYKY MEpHEHIUKYJISIPHO 3aJaHHOMY BeKTopy. VcciemoBaHue oOIIEro ypaBHEHUS
IpSAMOM. YTosI MeXAy NPAMBIMU. Y CJIOBHS apalICIbHOCTU U NEPIEHIUKYJIIAPHOCTH MPSMBIX.
[Tonpasznen 4.2. YpaBHEHUE MIOCKOCTH, TPOXOIAIIECH yepe3 3aJaHHYI0 TOUKY MEePIEeHIUKYISIPHO
3aJlaHHOMY BekTopy. MccrnenoBanue oOuiero ypasHeHus niockoctd. Kanonudeckoe ypaBHeHHE
NpsAMOM B NIPOCTPAHCTBE. YpPaBHEHUE NPAMON, MPOXOAAIIECH Yepe3 JABE pa3IMYHbIE TOYKU
MIPOCTPAHCTBA. YTOJI MEXIAY IUIOCKOCTSAMHU. YTOJ MEXKAY HPSAMBIMA B IPOCTPAHCTBE. YTOI
MEXAY IPSMOM U INIOCKOCTBIO.

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

Pa3znes 5. MHOro4/jieHbl M KOMILUIEKCHBIE YHCJIA

ITompazmen 5.1. Muorounensl. KommnekcHble unciaa W AeWcTBUS HaJd HUMH. Moaynb U
aApryMEHT KOMILJIEKCHOTO YHCJIa.

[Mompazmen 5.2. ®opmbl 3aMTMCH KOMIUIEKCHBIX ducell. JlelicTBUS HaJl KOMIUIEKCHBIMH YHCIAMH B
TpuroHomerpudeckoil ¢gopme. @opmyna Myaspa. KopeHb N-oif creneHH M3 KOMIUIEKCHOTO
gyucna. [TokazatensHas ¢popma KomruiekcHoro uncia. dopmyia Diinepa.

Pa3nen 6. JInHeiinbie oneparopbl

[Monpasnen 6.1. [TonsaTue imHeliHOrO onepaTopa. [IpuMepsl JIMHEHHBIX orepaTopoB. JlelcTBus
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 MO/IeJM B IKOHOMHYECKHUX 32/1a4aX

[Togpaznen 7.1. Moaens MeXIyHapOAHON TOPrOBJIH.

[Tonpasznen 7.2. CtaTuueckas MoJ1eib JIMHEHHON MHOT00TpaclieBOi SKOHOMUKHU JIeoHTheBa.
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4.2. PacnpeejieHre KOHTAKTHOM U CAMOCTOATEJIbHON Pad0ThHI IPH MOATOTOBKE K
3aHATHUAM 10 NOApa3aeaam

4.2.1. Ounas ¢popma 00yyeHuUs

KonrtakTHas
abora
Pasnensl, moapasnensl AU CHUIUIMHBL P CP
JI 113
Pa3znen 1. Marpuunas anreopa 2 4 4

[Toppasnen 1.1. Matpuisl. Onepanun Haa MatpuiiaMu. OCHOBHBIE
CBOMCTBa onepanuii Hajg MatpuaMu. Onpeaenurens. Beraucienue 1 2 2
o0paTHO#1 MaTpuiisl. CBOMcTBa 00pAaTHOW MAaTPHIIBI.

[Moxpasnen 1.2. Panr maTpuiibl. Beraucienune panra MaTpHIIBL. 1 2 2

Pasnen 2. PemeHue cucTteM JMHEHHBIX ajredOpamveckKux
YPaBHEHHM U

[Monpaznen 2.1. Pemenwe cucteM YypaBHEHHH MaTpHYHBIM
MerofoM. Pemenue cucrem ypaBHeHH wmerogoM Kpamepa. 1 5 3
Pemenue cucrem ypasHeHuit meronom I'aycca.

IMompazmen 2.2. CTpykTypa MHOXECTBA PEIICHUH CHCTEMBI
nuHenHbIX ypaBHeHul. Teopema Kponekepa-Kanemm.

Pa3nen 3. OcHOBBI BEKTOPHOM ajredpsl 2 8 8

[Moppasznen 3.1. Ilomstre BekrTopa. JluHeiHBIE omepamuu Hax
BEKTOpaMH, HX CBOMCTBA. Teopema O KOJIMHEApHBIX BEKTOpax.
JleiicTBUs Haj BEKTOpaMH, 3aJaHHBIMM CBOMMH KOOpAMHATAMM.
Monynes  BekTopa.  HampaBmsromme — KOCHHYCBI  BEKTOPA.
KoopanHatsl NpoW3BOJIBHOTO BEKTOpa B JIEKAPTOBOM CHUCTEME
koopanHatT. CKaJsspHOE IPOU3BEIEHUE BEKTOPOB.

IMonpaznen 3.2. Ilonatne nuHEHHOro mpocTpaHcTBa. [Ipumeps
JIMHENHBIX IIPOCTPAHCTB. JInneiinas 3aBUCHUMOCTh u
HE3aBUCHMOCTh BEKTOpOB. PaHT cucTeMbl BeKTOpoB. basuc u 1 4 4
Pa3MEpHOCTh BEKTOPHOI'O MpOCTpaHcTBA. KoopauHAThl BEKTOpa B
Oasuce.

Pa3nen 4. JInneiinbie MHOT000pa3us B eBKIHI0OBBIX
NMPOCTPAHCTBAX

[Tonpasnen 4.1. YpaBHeHuEe TpsAMOW Ha IUIOCKOCTH. Y PaBHEHHUE
OpsIMOM, NPOXOASIIEH Yepe3 3aJlaHHYI0 TOUYKY HEpHEeHAUKYISIPHO
3alaHHOMYy BekTopy. MccnenoBanue oOuiero ypaBHEHHs MPSIMOM. 1 2 3
Yron Mexay OpAMbIMU.  YCIOBHS — NapaJUIENIbHOCTH U
MEPIICHANKYJIIPHOCTH MPSIMBIX.

Ilonpasnen 4.2. VYpaBHeHHE IUIOCKOCTH, NPOXOJAlLIeH uepes
3aJJaHHYI0  TOYKY [EpPHEeHJUKYJSIPHO 3aJaHHOMY  BEKTOpY.
HccnenoBanme o0miero ypaBHEHHS IUIOCKOCTH. KaHOHHUYecKoe
ypaBHCHHE TMPSAMOM B TPOCTPAHCTBE. YPaBHEHHE MPSMOH, 1 2 3
MPOXOAAILLEH 4Yepe3 JBE PA3JUYHBIE TOUYKM MPOCTPaHCTBA. YTOJ
MEX]y TUIOCKOCTSIMH. YTOJ MEXAY MNPSMBIMU B TNPOCTPAHCTBE.
YTroa Mexay IpsIMOU U INTIOCKOCTBIO.

ITonpasnen 4.3. Kpuble BTOpOro mopsiika: 3JUIMIC, runepdona,
napabona.

Pa3nea 5. MHOTo4JieHbI 1 KOMILICEKCHBIE YHCIA 1 4 5
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[Mompasnen 5.1. Muorounensl. KomnnekcHbie uncna u JACHCTBUS

0,5 2 3
HaJ HUMH. MOJlyJIb ¥ apTyMEHT KOMIUIEKCHOTO YK ClIa.
[Moppaznen 5.2. ®opmbl 3anmucu KOMIUIEKCHBIX yucen. JlelcTBus
HaJ KOMIUIGKCHBIMH YHCJIAMH B TPUTOHOMETPHUECKOW (opme. 05 2 2
H

®opmyna Myaspa. KopeHnb N-0if cTEleHn U3 KOMILJIEKCHOTO UM Ca.
ITokazarenpHast popma KoMmIiekcHOro uncia. @opmyna Ditnepa.

Pa3nen 6. JInHeiiHbIe onepaTopbl 2 4 6
[Mompazmen 6.1. ITlomstue nwmHelHOrO omneparopa. Ilpumeps
JIMHEWHBIX onepaTopoB. JelcTBUs HAJ JIMHEMHBIMU ONEpaTOPAMMU.

. . . 1 2 3
OOmmii  BHI JUHEWHOTO oOmepaTopa, MaTpulla JUHEHHOTro
oreparopa.
IMonpaznen 6.2. CoOCTBeHHBIE YWCIA M COOCTBEHHBIE BEKTOPHI 1 2 3
MaTpHIlbl. XapaKTePUCTUICCKUI MHOTOUJICH MaTPHIIBI.
Pasgen 7. JinHeiHbIe MO B JKOHOMUYECKHUX 32a4aX 2 6 6
IMonpaznen 7.1. Moznens MeXIyHApOJHONW TOPTOBIIH. 1 3 3
ITonpasznen 7.2. CtaTuueckast MOJEIb JMHEHHON MHOIOOTpPACIIEBOM 1 3 3
SKOHOMHKHU JIeOHThEBA.
Bcero 14 42 43
4.2.2. OuHo-3204Has hopMa o0yqeHust
KonrtaktHas
abora
Paznensl, moapasiensl JUCIUTLIMHbBI p CP
JI 113
Pasznen 1. Marpuunas aareopa 1 1 10

[Tompaznmen 1.1. Matpuiel. Onepanun Hag matpunamu. OCHOBHBIC
cBOiicTBa omeparuii Hajg Marpuniamu. Omnpenenurtens. Beraucnenue| 0,5 0,5 5
oOpaTHOM MaTpulbl. CBONCTBA OOPAaTHON MATPHIIBL.

[Tonpaznen 1.2. Panr maTpuiibl. Beraucienne panra MaTpHIlbl. 0,5 0,5 5

Paznen 2. Pemenue cucTeM JIMHEHHBIX ajaredOpamveckux
YPaBHEHM i

[Togpaznen 2.1. Pemenne cucteM ypaBHEHHH MAaTPHUYHBIM METOJOM.
Pemenne cucrem ypaBHenuil meronoMm Kpamepa. Pemenue cucrem| 1 1 6
ypaBHEHUM MmeTojioM ['aycca.

[Mompazmen 2.2. CTpyKTypa MHOXKECTBA PEIICHUH CHCTEMBI JIMHEHHBIX
ypaBHenuil. Teopema Kponekepa-Kanenmu.

Pa3nen 3. OCHOBBI BEeKTOPHOI ajreopsnl 2 1 13

[Mompazmen 3.1. Tlomstme Bekropa. JIMHEWHBIE oOmepamuu HAJ
BEKTOpaMH, HMX CBOWCTBAa. TeopemMa O KOJUIMHEAPHBIX BEKTOpaXx.
HelictBuss HajJ BEKTOpaMH, 3aJaHHBIMA CBOMMH KOOpAMHATaMH.
Monynb BekTopa. Hampasinsitonue KocMHYChl BeKTopa. KoopauHaTsl
MPOM3BOJILBHOIO BEKTOpa B JIGKAPTOBOM CHUCTEME KOOpIUHAT.
CkansipHO€ TpOU3BEIEHUE BEKTOPOB.

[Mogpazmen 3.2. IloHsTHe mnMHEWHOro mpocTpaHcTBa. IIpuMepsl
JMHENHBIX MPOCTPAaHCTB. JIMHEWHAs 3aBUCHMOCTb W HE3aBHUCUMOCTh
BEKTOpOB. PaHr cucremsl BEKTOpOB. ba3uc u pasmMepHOCTh BEKTOPHOIO
npoctpancTBa. KoopanHatel BekTopa B 6asuce.

Pa3nen 4. JInnelinbie MHOT000pa3us B eBKIMI0BBIX
MPOCTPAHCTBAX
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[Monpaznen 4.1. YpaBHeHHE MNpsSMON Ha IJIOCKOCTU. Y paBHEHHE
NpsAMOM, TNPOXOAAIIEH dYepe3 3aJaHHYI TOUKY MEePHEeHAUKYJIPHO
3aJlaHHOMY BeKTopy. McciemoBanue oOmiero ypaBHeHUs npsmoi.| 1 1 4
Yron  Mexay — HOpsSMbIMHU. YcnoBus MapajieIbHOCTH u
MIEePIICHIUKYJIIPHOCTH MPSIMBIX.

[Tonpaznen 4.2. YpaBHEHHE TIIOCKOCTH, MPOXOISIIEH Yepe3 3aJaHHYO
TOUYKY HEPIEHANKYJIIPHO 3alaHHOMY BekTopy. MccnenoBanue obiiero
YpaBHEHMS IUIOCKOCTH. KaHOHMYEeCKoe ypaBHEHHE NpSAMOH B
IPOCTpaHCTBE. YpaBHEHUE TMpsAMOM, mnpoxoxasmend uyepes xase| 0,5 0,5 4
pa3nv4YHbIe TOYKH MPOCTPAHCTBA. YTOJ MEKAY IIOCKOCTIMH. YTOI
MEXAY MpsIMBIMH B IIPOCTPAHCTBE. YIOJI MEXAYy NpsAMOHA U
IIJIOCKOCTBIO.

[Togpasnen 4.3. KpuBble BTOpPOro MoOpsaka: 3JUIMIC, Tumnepoosna,

0,5 0,5 2
napaboia.

Pa3znen 5. MHOro4/1eHbI 1 KOMILIEKCHBIE YHCIA 1 1 12

[Monpaznen 5.1. Muorounensl. KoMiiekcHbie yncina U ASMCTBUS HAL 05 05 6
HUMU. Monlysib M apryMeHT KOMIUIEKCHOIO YHCIIa. ' '

[Moxpazmen 5.2. ®opmbl 3amucH KOMITJICKCHBIX drcen. JleficTBus Haj
KOMIUJIEKCHBIMU YHWCJIaMH B TpUTOHOMeTpudeckoi Qopme. Dopmyna
MyaBpa. KopeHb N-oi cTeneHM U3 KOMIUIEKCHOI'O YHCIA.
[TokazaTenbHas popma komnuekcHoro yucia. opmyna Ditnepa.

Pa3nen 6. JIuneiinbie onepaTopol 1 1 12

[Togpasnen 6.1. Ilonstue muHeiHOoro omepatopa. Ilpumepsr
JUHEHHBIX orepaTtopoB. JlelcTBUS HaJ JHMHEWHBIMH omnepatopamu.| 0,5 0,5 6
OO0muii BuA ITMHEHHOTO ollepaTopa, MaTpHIla JMHEHHOr O orepaTopa.

[Togpasmen 6.2. CoOcTBeHHBIE 4YHCIa U COOCTBEHHBIE BEKTOPHI
MaTpulbl. XapaKTEpUCTUYECKUH MHOTOWIEH MAaTPULIBI.

0,5 0,5 6

Pa3zgea 7. JIuHeliHbIe MOJEJIH B DKOHOMHUYECKHUX 32/124aX 1 - 12

[Tonpaznen 7.1. Monens MEXIyHAPOIHON TOPTOBIIH. 0,5 - 6

IMoapasaen 7.2. CraThueckass MOJEIb JHHEHHONW MHOTOOTPACIEBOM 05 5
3KOHOMUKHU JIeOHTHEBA. ’

Bcero 10 8 81

4.3. IlepeueHb TeM M y4eOHO-MeTOAUYECKOT0 OOecnedeHHs NIl CaMOCTOSITeJbHOMI
padoThI 00y4aroIIUXCH

O0BéM, u
Ne Tema camocTosATENBHON VYuebHO-MeToauuecKoe ¢dopma o0ydeHus
n/n paboThI obecrieueHue OYHas | OYHO-
3a04Has
Hoapazaea 1.1. Marpuusl. Onepauuu Hag mMarpunamu. OCHOBHbIe 2 5
cBolicTBa omnepauuii Haa marpuuamu. Onpeaenurenb. Bbruumcienue
oOpaTrHoii MmaTpunbl. CBoiicTBa 00pPAaTHOI MaTpPHIIbI.
1. | Obmas dbopmyna s | Pxesckuii C. B. Bricmras 2 5
BBIUMCIICHUS OIpenenuTesel, | MateMaTuka [: nuHeliHas anreOpa u
teopema Jlanmaca. aHAJIUTUYECKast TeOMETPHUSL:

yaeoHoe ocobue / C.B. PxeBckuii.
— Mocka: UH®PA-M, 2019. —
211 c. - TekcT: 2JIEKTPOHHBIN. -
URL:
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http://znanium.com/catalog/product
/1065260

Briciag MaTeMaTHhKa IS
SKOHOMHUCTOB: y4eOHUK IS
CTYJICHTOB BY30B, OOy4YarOUMXcs
o SKOHOMHYECKUM
cnermansHoCcTsM / [H. II. Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOnautn, 2010 - 480 c.

Moapasnen 1.2. Panr mMarpuusbl
Boiuucienue paHra MaTpuibl.

BasucHblli MHHOP MaTpHUBI.

2.

ba3ucHbIl MUHOP MaTPUIIBI

Pxesckuii C. B. Briciias
MaTeMaTuka I: nuHelHas anredpa u
aHaJUTHYECKas reoMeTpus
yaeoHoe nocobue / C.B. PxeBckuii.
— MockBa: UTHD®PA-M, 2019. —
211 c. - TeKkcT: 3JIGKTpOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Bericiias MaTeMaTHKa TS
SKOHOMUCTOB: y4eOHUK IS
CTYIEHTOB BY30B, OOyYaromuxcs
o 9KOHOMHUYECKUM
cnermansHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. L. Kpemepa -
M.: FOnautn, 2010 - 480 c.

Hoapazaea 2.1. Pemenne cucteM ypaBHeHUit MATPUYHBIM METOA0OM.
Pemenne cucrem ypaBHenuii Meroaom Kpamepa. Pemenume cucrem

YPaBH

enuii metoaom I'aycca.

3.

Pemenune cucrem ypaBHEHHMU
meronoM JKopnana-I'aycca.

Pxesckuii C. B. Briciras
MaTeMaTuka I: nuHelHas anredpa u
aHaJUTHYECKas reoMeTpus
yaeoHoe ocobue / C.B. PxeBckuii.
— MockBa: UTHD®PA-M, 2019. —
211 c. - TeKkcT: 3JIGKTpOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Briciias MaTeMaTHKa TS
SKOHOMMCTOB: y4eOHHK JUISL
CTYIEHTOB BY30B, OOyYaroluxcs
o 9KOHOMHUYECKUM
cnenuansHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. L. Kpemepa -
M.: FOnautn, 2010 - 480 c.

Hoapazaen 2.2. CTpyKTypa MHOKEeCTBA PelIeHUH CHCTeMbl JHMHEHHBIX

YPaBH

enuii. Teopema Kponekepa-Kanesiu.

4.

Pemenue OJTHOPOJHBIX
CHUCTEM ypaBHCHMM.

Pxescknii C. B. Bricmias
MaTeMaTuka [: nuHelHas anredpa u
aHaJUTHYECKas rEOMETpPHUS:
yuebHoe nocobue / C.B. PxeBckuil.
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— Mocka: UHOPA-M, 2019. —
211 c. - TeKkcT: 2JIGKTpOHHBIM. -
URL:
http://znanium.com/catalog/product
/1065260
Bricmias MaTeMaTHKa JUIS
SKOHOMHUCTOB: y4eOHUK IS
CTY/ICHTOB BY30B, OOyYaromumxcs
o 9KOHOMHUYECKUM
cnenuansHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. L. Kpemepa -
M.: FOuutn, 2010 - 480 c.
Hoapazgen 3.1. IlouaTtume BekTOopa. JlUHeliHble omnmepanuM Hajg
BeKTOpaMH, HX cBoilicTBa. TeopeMa 0 KOJ/UIMHeapHBIX BEKTOpAax.
JeiicTBuUsI HaJg BeKTOpPaMH, 33JaHHBIMH CBOMMH KOOPJAUHATAMM. 4 8
Moayab BekTopa. Hampapasilnmme KocMHYchl BeKTopa. KoopamHarsi
NPOM3BOJIBHOIO BEKTOpPa B JAEKAPTOBOW CHCTeMe KOOpPAMHAT.
CkajsipHoe npou3BeJeHNe BEKTOPOB.
Pxescknii C. B. Briciias
MatemaTtuka I: nuHelinas anredpa u
aHaJUTHYECKas reoMeTpus
BekTopHoe npousBeneHue | yueoHoe mocodue / C.B. PxxeBckuid.
5. | BEKTOpOB. Cmemannoe | — MockBa: UH®PA-M, 2019. — 4 8
IIPOU3BENCHUE BEKTOPOB. 211 c. - TekcT: 2JIEKTPOHHBINA. -
URL:
http://znanium.com/catalog/product
/1065260
Hoapazgen 3.2. IlonsitTue JuHeiHOro mnpocrpancTBa. Ilpumepsl
JIMHEHHBIX NPOCTPaHCTB. JIMHeHHAs 3aBUCHMMOCTL M HE3aBHCHUMOCTb 4 5
BeKTOPOB. PaHr cucrembl BekTopoB. bazuc u pasMepHOCTh BEKTOPHOTO
npoctpancTBa. Koopannarsl BekTopa B 6a3uce.
Pxesckuii C. B. Briciras
IIpocreiimme ciencTBUs | MatemaTHKa [: nmuHeliHas anredpa u
aKCHOM JIMHENHOIO | aHAJIUTUYeCcKast reoMeTpus
MPOCTPAHCTRBA. yaebHoe nocobue / C.B. PxeBckuii.
6. | [lommpoctpanctBo nuHeHOro | — MockBa: UHOPA-M, 2019. — 4 5
npoctpaHctBa. Ilpocreiimme | 211 c. - TekcT: 3JIeKTpOHHBIHA. -
CBOICTBA muHenno | URL:
3aBHCHUMBIX BEKTOPOB. http://znanium.com/catalog/product
/1065260
Moapa3nen 4.1. YpaBHeHHe NpPSAMOH HA IUIOCKOCTH. YpPaBHeHHeE
NpsAIMOM, NPOXOAsAIeH 4Yepe3 3aJaHHYI0 TOYKY MEpPHEHAUKYISPHO 3 4
3agaHHOMY BeKTOpY. McciienoBanue o01ero ypaBHeHusi NpsiMoii.
. | Pxesckuii C. B. Briciias
VYpaBHeHuE MPSIMOMH, . .
HpoxonAmel Sepes saTaHmyIo Marematuka [: nuHelinas anredpa u
aHaJUTHYECKas reoMeTpus
;(e)xgp;?l?g}g:;;e T;:;gﬁy yaeoHoe mocobue / C.B. PxeBckuii.
7. DOXORSIIEH  de > | — MockBa: UHO®PA-M, 2019. — 3 4
POXOILAML Pe3 ABCIa11 ¢ - Texer: JJIEKTPOHHBIN. -
JTAHHBIE TOUKH. | o) .
ESE;Z‘;TPH%CK% YPABHEHIT | hith://znanium.com/catalog/product
/1065260
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Bricmras MaTeMaThKa OIS
SKOHOMUCTOB: y4eOHUK IS
CTYJICHTOB BY30B, OOYYaroIIuXcs
o SKOHOMHYCCKHM
cnenuansHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. L. Kpemepa -
M.: FOuutn, 2010 - 480 c.

Hoapazaen 4.2. YpaBHeHHe IJIOCKOCTH, MPOXOAsilie 4Yepe3 3alaHHYIO
TOYKY NEePHeHAUKYJISIPHO 3alaHHOMY BekTOpy. UcciaenoBanue o0uiero

YPaBHeHMS

IJIOCKOCTH.

Kanouunueckoe

YPaBHeHMe TNpSIMOH B

NMPOCTPaHCTBe. YPaBHEeHUE NMPAMOI, MPOXoAsilIeli Yepe3 IBe pa3inyHbIe
TOYKH MPOCTPAHCTBA.

[TapameTprueckue ypaBHEHMS
pSAMOH.

Pxesckuii C. B. Bricias
MaTeMaTuka I: nuHelHas anredpa u
aHaJUTHYECKas reoMeTpus
yaeoHoe ocobue / C.B. PxeBckuii.
— MockBa: UTHD®PA-M, 2019. —
211 c. - TeKCT: 3JIGKTpOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Briciag MaTeMaTHhKa IS
SKOHOMHUCTOB: y4eOHUK IS
CTYJICHTOB BY30B, OOYYaroUIMXcs
no 9KOHOMHUYECKUM
cnermansHoCcTsM / [H. II. Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOnautn, 2010 - 480 c.

Hoapasnen 4.3. Kpusbie BTOpPOro

napao

o0Jia

NOpSAAKA: IMIIC, TrumnepodoJia,

BeiBoz KaHOHHUYECKOI0
ypaBHEeHHUs1 3Juthnca. BrBox
KaHOHHYECKOTO  YPaBHEHUS
rUnepooIbI. BeiBOI
KaHOHHYECKOT0  YPaBHEHUS
napadoIbl.

Pxesckuii C. B. Briciras
MaTeMaTuka I: nuHelHas anredpa u
aHaJUTHYECKas reoMeTpus
yaeoHoe ocobue / C.B. PxeBckuii.
— MockBa: UTHD®PA-M, 2019. —
211 c. - TeKkcT: 3JIGKTpOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Briciias MaTeMaTHKa TS
SKOHOMMCTOB: y4eOHHK JUISL
CTYIEHTOB BY30B, OOyYaroluxcs
o 9KOHOMHUYECKUM
cnenuansHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. L. Kpemepa -
M.: FOnautn, 2010 - 480 c.

Moapa3znen 5.1. MHOTO4YJ1eHbl U KOMILJIEKCHbIE YHCJIA

10.

Pa3znoxeHne MHOrousieHa Ha
MHOxUTenu. Teopema besy.

Pxescknii C. B. Bricmias
MatemaTtuka I: muHeliHas anredpa u
aAHAUTUYECKAsT TEOMETPHSL:
yuebnoe nocodue / C.B. PxxeBckuii.
— Mocka: UH®PA-M, 2019. —
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211 c. - TeKCT: 3JIGKTpOHHBIN. -
URL.:
http://znanium.com/catalog/product
/1065260

Bricmas MaTeMaTHhKa IS
SKOHOMHUCTOB: y4eOHUK IS
CTYJICHTOB BY30B, OOYYarOUIXCS
o 9KOHOMHYCCKUM
cnermansHocTaM / [H. . Kpemep
[u ap.]; mox pen. H. . Kpemepa -
M.: FOuutn, 2010 - 480 c.

Moapaznen 5.2. @opMbl 3anMUCH KOMILIEKCHBIX umce. [deiictBus Hajg
KOMILUIEKCHBIMH YHMCJIaMH B TPUIOHOMeTpu4Yeckoil ¢opme. dopmyiia
Myaspa. KopeHp N-0ii CTemeHM M3 KOMILUIEKCHOIO  4HCJIA.
IToka3arenbHasi popma KoMILIEKCHOTO uyncaa. @opmyaia Jiiaepa.

Pxesckuii C. B. Beicmas
MatemaTuka I: nuHeliHas anrebpa u
aHaJTUTHYECKas reOMETpUs
yae6Hoe nocodue / C.B. PxeBckuii.
11. | HepaBeHcTBO TpeyroibHUKA — Mocksa: UH®PA-M, 2019. —
211 c. - TeKkcT: 2JIGKTpOHHBIM. -
URL:
http://znanium.com/catalog/product
/1065260

IMoapa3nea 6.1. IlonsiTue JuHeiliHOro oneparopa. Ilpumepsbl TUHEHHBIX
oneparopoB. [leiictBust Hax JuHeldHbIMUH omneparopamu. O0mmii Bujg
JIMHEHOI0 Oneparopa, MaTpMLa JUHEIHOr0 oneparopa.

Pxescknii C. B. Bricmias
MatemaTtuka I: muHeliHas anredpa u
aHaJMTHYeCKas TeOMETPUS
yuebHoe nmocobue / C.B. PxeBckuii.
— MockBa: UH®PA-M, 2019. —
211 c. - TekcT: 2JIEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Bricmas MaTeMaTHKa ISt
SKOHOMHUCTOB!: y4eOHUK IS
CTYJICHTOB BY30B, OOYYarOUIMXcs
o 9KOHOMUYECKUM
cnermansHocTsaM / [H. II. Kpemep
[u np.]; mox pen. H. L. Kpemepa -
M.: FOuutn, 2010 - 480 c.

[Ipeobpa3zoBanue  MaTpUIIbI
12. | nmuHeliHOro omepaTopa IIpH
nepexoyie K HOBOMYy 0asucy

IMoapaznen 6.2. CoOcTBeHHbIe 4YHCIa M COOCTBEHHble BEKTOPBI
MaTpHIbl. XapaKTepHCTHYeCKU MHOTOYJIeH MATPHIIbI.

Pxesckuii C. B. Bricmras
MatemaTtuka l: nmuHeliHas anredpa u
aHaJTUTHYeCKas TeOMEeTpHS
yaeoHoe mocobue / C.B. PxeBckuii.
— Mocka: UH®PA-M, 2019. —
211 c. - TekcT: PNEKTPOHHBIN. -
URL:

NHBapnaHTHOCTH
XapaKTepuCTUYECKOT 0
MHOTOYJICHa  OTHOCHUTEIHHO
BBIOOpa Oa3uca

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

Briciag MaTeMaTHhKa IS
SKOHOMHUCTOB: y4eOHUK IS
CTYJICHTOB BY30B, OOYYarOUIMXcs
I10 DKOHOMUYECKUM

cnermansHoCcTsM / [H. II. Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOnautn, 2010 - 480 c.

IMoapa3zaen 7.1. Moaeab MeKIYHAPOIHOI TOProOBJIH. 3 6
PxeBckuii C. B. Bricmas
MaTeMaTuka I: nuHelHas anredpa u
aHaJIUTUYCCKASL reoMeTpus
yae6Hoe nocodue / C.B. PxeBckuii.
Hcnonp30BaHme anredpsl | .. Mocksa: I/IH_CDPA_M’ 2019L o
MaTPHIL 1 CIIOb30BANME l2J 1R1|_-Q - TekcT: 3MEKTpPOHHBIN. -
cHeTeM HHHGHHHVX http://znanium.com/catalog/product
14. | anrebpanyeckux ypaBHEHHI. 11065260 3 6
Morens . Jleontnesa Bricmas MaTeMaTHKa JUIS
MHOTOOTPACIEBON IKOHOMHUKH
(6anancosbiii aHamis). SKOHOMHCTOB: y4eOHHK IS
CTYJICHTOB BY30B, OOYYaroIIUXcs
o SKOHOMHYECKUM
cnermansHocTsM / [H. 1. Kpemep
[u np.]; mox pen. H. L. Kpemepa -
M.: FOuutn, 2010 - 480 c.
Hoapazgen 7.2. Crarnyeckasi Mojesb JHHEHHON MHOroorTpac/jeBoi 3 6
3KOHOMMKH JIeoHTBHEBA.
P>xeBckuii C. B. Bricmas
MatemaTtuka I: nmuHeliHas anrebpa u
aHaJIUTUYCCKAS reoMeTpus
K OHOMUKO-MATEMATHIECKAs yuebHoe nmocobue / C.B. PxeBckuii.
MOJIENb MEXOTPAclIeBoro | . Mockaa: HH_CDPA_M’ 2019L o
SaaHCa. TpumeHeHue l2J 1R1|_-Q - TekcT: 3MEKTpPOHHBIN. -
Oanancosoro Merora i http://znanium.com/catalog/product
15. | ananmse OKOHOMUYECKHX | 110 ocoe 3 6
MoKa3aTeseH. Jlmueitnas | 5
MOJIEID TOproBm. Bricmas MaTeMaTHKa ISt
CrpyKrypHas MaTpHIE SKOHOMHCTOB: y4eOHUK TUTSE
TOProBII. CTYJICHTOB BY30B, OOYYarolIMXcs
o SKOHOMHYECKUM
cnermaisHocTaM / [H. . Kpemep
[u np.]; mox pen. H. L. Kpemepa -
M.: FOuutn, 2010 - 480 c.
Bceero 43 81
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S. ®oHA OLEHOYHBIX CPEACTB A5 NPOBEACHUS NMPOMEKYTOUYHON ATTECTANUN

5.1. ITtanbl popMUPOBAHUS KOMIIETEHIIHI

Nuaaukarop
IMoapasaes AUCHMIIMHBI KoMnereHuusi | 10CTHKEHUS
KOMIETEeHIIUH
[onpaznen 1.1. Marpuubl. Onepanuu HaJ MaTpHUIlaMU. 33
OcHOBHBIE  CBOWMCTBa  OmepalMii  HaJ  MaTpPUIIAMU. OIIK-2
Onpenenurens.  Bpluncinenne  oOpaTHOM — MaTpUIBL V4
CBolicTBa 0OPAaTHOW MaTPHIIHI.
[Mompazmen 1.2. Panr wmatpunsl. Beruaucrnenue panra OIIK-2 33
MaTpULbI. V4
ITonpasnen 2.1. Pemenne cucreM ypaBHEHUN MaTpPUYHBIM OIIK-2 33
MeTonoM. Pemenune cucreM — ypaBHEHUH  METOAOM va
Kpamepa. Pemenune cucrem ypaBHeHHi meTogoM ["aycca.
[Togpaznen 2.2. CrTpykTypa MHOXECTBAa pEUICHUN OIIK-2 33
cucTeMbl JIMHEWHbIX ypaBHeHuil. Teopema Kponekepa- va
Kanenmm.
[Togpaznen 3.1. [loustue BekTopa. JluHeiHble onepauu OIIK-2 33
HaJ| BEKTOpaMu, UX CBOMCTBa. TeopeMa O KOJUIMHEapHBIX
BekTopax. JlelicTBUs HaJl BEKTOpaMH, 3aIaHHBIMU CBOMMH
KoopauHataMu. Monynes  BekTopa.  Hanpasnsromue V4
KOCHHYCHI BeKTOpa. KoopauHaTel TporU3BOIBHOTO BEKTOpa
B  JekapToBoM  cucreme koopauHar. CkansipHoe
IIPOU3BEJICHHE BEKTOPOB.
[onpaznen 3.2. IloHATHe NMHEWHOrO0 MPOCTPAHCTBA. OIIK-2 33
[Tpumepsl JIMH EUHBIX IIPOCTPAHCTB. JIunelinas
3aBUCUMOCTh U HE3aBUCHUMOCTb BEKTOpPOB. PaHT cucteMbl va
BEKTOpoB.  basuc 1 pasmMepHOCTb  BEKTOPHOIO
npoctpaHcTBa. KoopanHatel BekTopa B 0azuce.
[Togpaznen 4.1. VYpaBHeHue mnpsAMOil Ha IJIOCKOCTH. OIIK-2 33
VYpaBHeHUE NPAMON, MPOXOSIIEH Yepe3 3aJaHHYI0 TOUKY
NEpPIEeHIUKYJIIPHO 3aJaHHOMY Bektopy. MccnenoBanue
o0I1ero ypaBHEHMsI MNpsAMOM. Yrosl Mexay HOpsIMbIMU. V4
VYcnoBusi  mapayuieNbHOCTH UM MEPHEHAMKYIISIPHOCTH
MPSIMBIX.
[Togpaznen 4.2. VYpaBHEHHE IUIOCKOCTH, MPOXOSIIECH OIIK-2 33
yepe3 3aJaHHYK TOYKY MEpPHEeHIUKYISIPHO 3aJaHHOMY
BekTOopy. MccnenoBanue oOIiero ypaBHEHUS IMIOCKOCTH.
KanoHnnyeckoe ypaBHEHHUE TMpSIMOW B IPOCTPAHCTBE.
YpaBHEeHME MPAMON, NPOXOASAIIEH 4Yepe3 ABE pas3lInyHbIC V4
TOYKHM IIPOCTPAHCTBA. YTOJ MEXKIAY IUIOCKOCTAMHU. YTOJ
MEXIY NMPSIMBIMU B TIPOCTPAHCTBE. YTOI MEXIY MPIMOUN U
MJIOCKOCTBIO.
IMompazmen 4.3. KpuBbie BTOpPOro mopsiaka: 3JUIMIIC, OIIK-2 33
runepbosa, mapadona. V4
[Togpaznen 5.1. Mmuorounensl. KommiekcHble duciaa u OIIK-2 33
NENCTBUS HAaJl HUMH. MOAYyNb U apryMeHT KOMILIEKCHOTO va
qucla.
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IToppasznen 5.2. @opMBlI 3anMCH KOMIUIEKCHBIX YHCEIL
JeicTBus HaJl KOMILIEKCHBIMU YHCIIaMHU B
TpuroHomerpuueckor popme. @opmymna Myaspa. Kopenn
N-oi1 cTermeHu M3 KOMILIEKCHOro uucia. IlokaszarenmbHas

OIIK-2

33

(dhopma komriekcHoro uncia. opmyna Ditnepa.

[ompaznen 6.1. IlonaTtue JsMHEWHOro omepaTopa. OIIK-2 33
[Ipumepsl  nuHEHHBIX omepaTopoB. JlelcTBHS  Han
JUHEHHBIMH  ONEPaTOPAMM.
olepaTopa, MaTpHIla JUHEHHOI 0 OIepaTopa.

OOwmmii BUL JHUHEHHOIO V4

[Moppaszmen 6.2. CoOCTBeHHBIE YMCIIa W COOCTBEHHBIC OIIK-2 33
BEKTOPhl MAaTPHUIbl. XapaKTEPUCTHUCCKUH MHOTOWICH

V4

MaTpPHIIBI.
[Tonpasznen 7.1. Monens MeXayHapOIHOM TOProBIIH. OIIK-2 Y4
[Mogpaznen 7.2. Cratuueckas MoOH€Nb  JIMHEHHOMN OIIK-2 V4
MHOT0OTPAaCJIEBOM 3KOHOMUKH JICOHThEBA.

5.2. llIkanbl M KPpUTEPHUH OLEHUBAHUS TOCTUKEHHUS KOMIIETeHIH I

Bunrer onenok Onenku

AxanemMuueckas olleHKa 10 2-X
o He 3auTeno 3auTeHo
0abHOM 1mIKase (3a4eT)

5.2.2. KpuTepuu OlleHUBAHUSA J0CTHKEHUSI KOMIIETEeHIU

Kpurepuu onneHku Ha 3aUueTe

OneHka 3K3amMeHaTopa, Kpurepun
YpoBeHb
3a4TeHO OOyuaromuiics Mmoka3an 3HaHHE OCHOBHBIX IMOJIOKEHUH y4ueOHOM
JUCLMIUIMHBI, YMEHHE IIOJYyYUTh C IOMOIIBIO IpenojaBaTes
[IPaBUJILHOE PEIICHUE KOHKPETHON MPAaKTUYECKOM 3a1auu U3 YHCIIa
IPEAyCMOTPEHHBIX  paboueil  MporpaMMoil, 3HAaKOMCTBO C
PEKOMEHJOBAHHOU CIIPaBOYHOU
He 3auteno ITpu oTBeTe 00yYaroOmIErocs BEISIBIIIMCH CYIIECTBEHHBIE MPOOEIHI B

3HAHUSX OCHOBHBIX MOJOXKEHUN Yy4eOHOW AMCUMILTMHBI, HEYMEHUE
C TIOMOILIBI0 NpenojaBareis MOJYyYUTh IIPABUIIBHOE pEeLIEeHUE
KOHKPETHOM MpaKkTHUYECKOW 3aJaud U3 4Hucia MPEeayCMOTPEHHBIX
paboueit mporpaMMoi y4eOHON AU CITUTUITMHBI

KpuTepnu OICHKMU TECTOB

OrueHka, ypoBeHb
JIOCTUKEHUS
KOMIIE€TEHIIHI

Ornucanue KpuTepues

OTINYHO, BEICOKUH

CopeprxaHue MpaBUIIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopol1i1o, TpOABUHY ThII

CopeprxaHue MpaBUIIbHBIX OTBETOB B TecTe HE MeHee 75%

Y 10BIETBOPUTETHLHO,
MOPOTOBBII

CopeprxaHue MpaBUIIBHBIX OTBETOB B TecTe HE MeHee 50%

HeynoBneTBopuTensHO,
KOMIIETEHIINS HE OCBOCHA

CopepxaHue MpaBUIIbHBIX OTBETOB B TecTe MeHee 50%




Crpannna 16 u3 36

Kpurtepum oueHKH ycTHOro onpoca

OrueHka, ypoBeHb
JIOCTHIKCHHUS
KOMIIETEHIIUN

Onucanue KpuTepueB

3a4TeHO, BHICOKUI

CTyneHT AeMOHCTpUpYET YBEPEHHOE 3HAaHHUE Marepuaja, YeTKO
BBIPAJKA€T CBOIO TO4YY 3pEHHUsA II0 PacCMaTpPUBAEMOMY BOIPOCY,
IIPUBO/IL COOTBETCTBYIOIIME TPUMEPBI

3auTeHo, MPOABUHYThIN

CTyneHT JEeMOHCTpUPYET YBEpPEHHOE 3HAaHUE MaTepuasga, HO
JIOTTYCKAET OTAENbHbIE MOTPEUTHOCTH B OTBETE

3auTeHo, MOPOroBbII

CTyIeHT JIeMOHCTPUPYET CYUIECTBEHHBIE MPOOENbl B 3HAHUSX
MaTepHaa, J0MyCKaeT OITMOKH B OTBETaX

He 3aureno,
KOMITETCHIIMS HE
OCBOCHA

CTyneHT IeMOHCTpUpPYET He3HaHHE MaTepuaa, J0ImycKaeT rpyobie
OUIMOKH B OTBETAX

Kpurtepuu ouleHKH penieHus 3a1a4

OueHka, ypoBeHb
JIOCTHKCHHS
KOMIIE€TEHLIHI

Onuncanue KpuTepues

3a4TeHO, BEICOKHI

CTyZneHT yBEpEHHO 3HAE€T METOAMKY M aJIFOPUTM PELICHUs 3a7a4H,
HE JI0ITyCKaeT OMOOK MPU €€ BHIOJHEHUH.

3a4TeHo, MPOABUHYTHIN

CTyIeHT B IIEJIOM 3HACT METOJIUKY M JITOPUTM PEIICHUS 3aauu, He
JIOITYCKAEeT rpyObIX OMMOOK P €€ BHIMOJHCHUU.

3a4TEeHO, MOPOTOBBII

CTyneHT B 11eJIOM 3HAeT METOAUKY M aJIrOpUTM pEelIeHUs 3aJauH,
JIOTTYCKAET OIMOOK MPH €€ BBHIMOJHEHUH, HO CIOCOOEH HCIPABHUTH
WX MPU TTOMOIIY TTPENOIaBATEIS.

He 3aureno,
KOMIICTCHIIUA HE
OCBO€HA

CTyneHT He 3HaeT METOAMKY M QIrOpUTM pEUICHWs 3a1add,
JonycKkaeT TpyOble OIIMOKM HpU €€ BBINOJHEHUHU, HE CHOCOoOeH
VCIIPABUTH UX MPU NOMOIIY NPENOIaBaTels.

5.3. MarepuaJjibl 1Ji1 OUEHKH JOCTHKEHUS KOMIIETECHIM I

«He npegycmoTpeHb»

«He npenycMoTpeHbI»

«He npenycMoTpeHb»

5.3.1.1. Bonipochkl K 3K3aMeHY

5.3.1.2. 3agauu Kk IK3aMeHy

5.3.1.3. Bonipochl K 3a4eTy ¢ OLeHKOM

5.3.1.4. Bonipochl k 3auery

Kowmre-
No Conepxanue TeHms NJAK
1 Marpunpsl. Oneparnuu Hajx Matpuiiamu. OCHOBHBIE CBOMCTBA OIIK-2 V4
olepaunuii HaJ MaTpUuLaMH.
Omnpenenurenn KBagpaTHBIX MaTpull: onpeaerneHue u | OIIK-2
2. OCHOBHBIE  cBOMicTBa. MmuHOpsl W  anreOpanueckue V4
JIOTIOJIHEHUSI.
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3 Oo6mas popmyrna anst BEIMHCIEHUS onpenenurTened, teopema | OIIK-2 33
' Jlanmaca. OOpatHas MaTpuIa. V4

4 Breruncnenne oOpatHoii Martpunbl. CBoiictBa obOpatHou |  OIIK-2 va
MaTpHIIBI.

5 Panr matpunel. basucHeii MuHOp Martpuubl. Beruucienue OIIK-2 3
paHra MaTpUIbI.

6. Pemenue cucrem ypaBaenuit metogom Kpamepa. OIIK-2 V4

7. Pemenne cucrem ypaBHeHui MeToioM [aycca. OIIK-2 V4

8 Pemenne cucreMsl IMHEWHBIX YPABHEHU B MATPUYHOM OIIK-2 V4

' dopme.

9. Pemenue cucteM ypaBHeHHH MeToaoMm ["aycca. OIIK-2 Y4

10. | Teopema Kponexepa-Kamnemnmu. OIIK-2 33

11. | Ilousatue BexTopa. JluHeitHble onepauuu Haja BekTopamu, ux | OIIK-2 33
cBoiicTBa. Teopema 0 KOJUIMHEapHBIX BEKTOpax.

12. | Tlpoekmus BekTopa Ha och. OCHOBHBIC CBOWCTBA IMPOCKIIHH. OIIK-2 33
Yron Mexay BEKTOpaMH. YToJd BEKTOpa ¢ ocblo. IloHsTHe
0a3uca BEKTOPHOI'O0 IPOCTPAHCTBA.

13. | HdeiictBus  HaaA  BEKTOpaMHu,  3agaHHbiMH  cBommHu | OIIK-2 33
KoopauHatamu. Monyinb Bektopa. Hampasistonye KOCHHYChI
BeKkTOpa. KOoOpanHaTel MPOM3BOJIIBHOIO BEKTOPA B J€KAPTOBOU V4
cHCTeMe KOOpAHHAT.

14. | CkansgpHoe npou3BeeHNE IBYX BEKTOPOB. OIIK-2 33

15. | YpaBHeHue npsMoil Ha IJOCKOCTU. YpaBHEHHE MPsSMOMH, OIIK-2 33
OpOXOMsmiell uepe3 3aJaHHYI0 TOYKY MEepHeHANKYISIPHO
3aJlaHHOMY BekTopy. MccrnegoBanue oOuIero ypaBHEHUS v4
IIPSIMOIA.

16. | VYpaBHeHue mnpsmMoii, mpoxozsmied depe3 3agaHHyo Touky | OIIK-2 33
napajuieIbHO JaHHOMY BEKTODY.

YpaBHeHUE NPsAMOM, MPOXOAAIICH dyepe3 IABE JaHHBIE TOYKH. v4
[TapameTpH4yecKUe YpaBHEHHUs PSIMOM.

17. | Yron wmexnay mnpsMmbiMH. YcnoBus mapamwiensHoctH u | OITK-2 33
NEPIEHIUKY I PHOCTH TPSIMBIX. v4

18. | YpaBHeHHE IUIOCKOCTH, MPOXOASIIEH uepe3 3aannyo Touky | OIIK-2 33
HNepHeHANKYJISIpHO 3aJaHHOMY BeKTopy. VccienoBanue va
00111er0 ypaBHEHUS IIIOCKOCTH.

19. | Kanonunueckoe ypaBHeHHe TpsiMoi B  mpoctpancTtBe. | OIIK-2 33
VYpaBHeHuE MpsIMOH, MPOXOASIIEH dYepe3 OBE pa3IHuYHbIC va
TOYKHU IpocTpaHcTBa. [lapamerpuyeckue ypaBHEHUS MPSIMOU.

20. | Yron Mexay IUIOCKOCTSAMHU. Yron Mexay npsMmbeiMa B | OIIK-2 33
IPOCTPAHCTBE. YTOJ MEKIY MPSAMOMN U MIOCKOCTHIO.

21. | Dnnunc. BB KAHOHMYECKOTO YPaBHEHHsI SJUIUIICA. OIIK-2 V4

22. | UccnenoBanue (opMbl diumnca mo ero kaHoHuyeckomy | OIIK-2 V4
ypaBHEHHUIO.

23. | l'umep6ona. BeIBOJI KAHOHMYECKOTO ypaBHEHUS TUIEPOOIIBL. OIIK-2 V4

24. MmHorounensl. Pasnoxkenune MHorowieHa Ha MHOxuTenu. | OITK-2 V4
Teopema be3sy.

25. | KommuiekcHple ymcna W AedcTBus Hajn HuMH. Moxayns u | OIIK-2 33
apryMeHT KOMIIJIEKCHOTO YHCIIa.

26. @opmbl  3amUCH  KOMIUJIEKCHBIX uuncen. JledictBus Hax | OIIK-2 33
KOMIIJICKCHBIMH YHCJIAMH B TPUTOHOMETPHUECKON hopme.

27. | ®opmyna Myaspa. Kopenb N-oif crenenu u3 kommiekcHoro | OIIK-2 33
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qycla.
28. | [lokazarenbHast Qopma KomruiekcHoro uwucia. @Popmyma |  OIIK-2 33
Ditnepa.
29. | lonsarue nuueliHoro mnpocrpaHcTtBa. [Ipumepsr nunednbix | OIIK-2 33
IIPOCTPAHCTB.
30. | JluneliHas 3aBUCUMOCTb M HE3aBUCHMOCTh BEKTOPOB. OIIK-2 33
31. | Panr cucrems! BekTopoB. basuc u pasmepHocts BekTopHoro | OIIK-2 33
npoctpaHcTBa. KoopanHatel BekTOpa B 6asuce.
32. | llonstue mnuHeliHoro omneparopa. Ilpumepst nuHelnsix |  OIIK-2 V4
oneparopos. [[ecTBUs Ha/l IMHEHHBIMU OllEpaTOpPaMHU.
33. | O6mumii BuJ JUHEHHOro omepatopa, Mmarpuna jauHeiiHoro | OIIK-2 v4
oreparopa.
34. | CobcTBeHHbIE uucaa W cOoOCTBEHHBIE BekTopbl MaTpuubl. | OIIK-2 33
XapaKkTepuCTHYECKHI MHOIOWIEH MAaTPUILbI.
35. Mogens MeXIyHapOIHONH TOPTOBJIH. OIIK-2 V4
36. Cratnueckas MO EJIb JINHENHON MHOT'OOTpAacIeBOI OIIK-2 V4
9KOHOMMKH JIeoHThEBA.
5.3.1.5. [lepeyeHb TeM KYPCOBBIX IPOEKTOB (padoT)
«He mpexycMoTpeHbI»
5.3.1.6. Bonipockl K 3a1uTe KypcoBOro npoexkra (padornl)
«He npexycmoTpeHbI»
5.3.2. OneHo4YHbIe MAaTEPHAJIBI TEKYIIEr0 KOHTPOJIS
5.3.2.1. Bonpochbl TeCTOB
Ne Coaep:xanue Komne- NAK
TeHUIHSA
1. 1 0 3 OIIK-2 V4
Ompenenurens (0 1 0 paseH...
0 31
MLy
(?0;
(?) 4;
(3,
2. | [lonMHOXeECTBO JaHHOTO JIMHEHHOro TmpocTpaHcTBa, 3amkHyToe | OITK-2 33
OTHOCUTENIBHO JIMHEWHBIX OMNepaluii, BBEACHHBIX B JaHHOM
JIMHEHHOM NPOCTPAHCTBE, ABIACTCS:
(?) HEeNMHENHBIM MOANIPOCTPAHCTBOM;
(?) cucremoii;
(1) muHEWHBIM MOIIPOCTPAHCTBOM.
3. | Bce kopHU XapakTepUCTUUYECKOIO YPaBHEHUS CAaMOCOM PSKEHHOT O OIIK-2 33
oreparopa
(1) nelicTBUTEIBHBIE;
(?) MHMMBIE;
(?) moNOXUTENbHBIE;
(?) oTpuniatenbHbIE.
4. | Marpuna nuHeiHoro onepatopa A, AeCTBYIOIIEr0 B HEKOTOPOM OIIK-2 33

JINHEHHOM MMPOCTPAHCTBC, ABJKICTCA B JJTAHHOM basuce JMaroHanabHOM
TOIr'Ia U TOJIBKO TOr'Zld, KOraa BCC BEKTOPLI 3TOI'O 0asuca SBJIAIOTCA ...




Crpannna 19 u3 36

(NcobcTBeHHBIME I A

(?) maTpuIIEii-CTPOKOIL;

(?) matpuiieit crondIoM;

(?) BBIpOXKACHHON MaTpPHUIIEH.

5. | Pacnonoxenue npsmMbIxX B MOPsIKE YBEIUUYEHUS YIJIa UX HAKJIOHA K OIIK-2 33
ocu abcuuce
1: X-5Y +20=0
2:X-3Y+18=0
3:2Y-8+X=0
4:5Y +X-16=0
6. | C yBenuueHueM pacCTOSIHUIM 10 Hayasla KOOpAUHAT MpsIMble OIIK-2 33
pacronararoTcs:
1:6X+ Y- 6=0
2:6X+2Y-12=0
3:6X+3Y-18 =0
4:6X+4Y -24=0
7. | ITapsl npsAMBIX: OIIK-2 33
Y-6X-10=0, Y- 11X+2=0 [Tepecekarorcs
Y-5X-8=0, Y-5X+8=0 [TapannenpHbI
Y-4X-7=0,4Y + X+20=0 [IlepnenauxyasipHbI
Y-3X-4=0, 3Y-9X-12=0 CoBnagamoT
8. | BrpaxkeHnue, COOTBETCTBYIOLIEE TPAPUKY: OIIK-2 33
Ay
L~
3
X
-6 0
) y=05x+3;
() y=x-3;
(? y=05x-3;
(?) y=-6x+3.
9. | YraoBoii koadduuueHt K mpsiMoi paBeH... OIIK-2 33
y A
2/
X
73 0 "
(3
(?) -2;
(" 2/3;
(?) 3/2.
10. | Yron mexnay npsiMbIMH X -2y +3 =0 u 3x +y -5=0 paBeH ... OIIK-2 V4
rpagycam.
(?) 45;

(?) 30;
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(?) 90;
" 0.

11.

KoopauHats! BepiiHa mapa6oisl Y- — 4y — 4x —8 = 0 HMeroT BUL
(-3,2);

3.2);

(2,3);

(-2,-3).

OIIK-2

V4

12.

Kpugast X° — y* —4X +6Yy = 9 uMeer eHTp B TOUKE C KOOPANHATAM
(2, 3);
(4,9);
(4,6);
(4, -6).

OIIK-2

V4

13.

Beteu mapaGonbr y° — 4y + 2X + 8 = 0 HAIPABICHHI ...
BIIEBO;

BIIPaBo;

BHU3;

BBEPX.

OIIK-2

v4

14.

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

(1) mapabouy;

("okpy>XHOCTH;

(1) smmurc.

OIIK-2

V4

15.

Cpenu BEKTOPOB 3 = (27—417_[2), b= (|__ I_R) u
C=(-4i+8j+ ZIZ) KOJUIMHEAPHEI. ..

OIIK-2

33

16.

U3 BEKTOpOB g = (i_—2 JT—3|Z) ub = (—i_+2 JT—BIZ) KOJIJINHEAPHBI
sextropy AB, rie A=(-3;1;5), B=(-4;3;2)...

OIIK-2

33

17.

C yBenMueHHeM CKaJsIpHBIX MIPOU3BEACHUIN Mapbl BEKTOPOB
pacnonararoTcs B HOPSAKE:

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

5. 2=(1,2,3)
b =(3,2,1)

OIIK-2

v4

18.

Bektop C = a X b uveer KOOP/IMHATHI. .. IPU YCIOBHH, YTO
) a=(2 0,-1),b=112

C=(1,3,2)

C=(1,23)

OIIK-2

v4
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?4&24)
C=2,1,-3)

19.

2 2
XY
JlaHO ypaBHEHUE diuIMIICa E + ~=— =1, Bonpmas noxyocsk 3T0ro

9
AILTUTICA paBHA...
()5
(?) 25
(?)3
9

OIIK-2

V4

20.

2 2
AcuMnToTaMu l"I/Il'Iep6OJ'II)I x Yy 1 SBJISIIOTCS IIPAMBIC. ..

16 9

y=t>x;

y=t-X;

P wldhbdw

6
=+
i

OIIK-2

v4

21.

2 2
DkcuenTpucuteT runepoonsl X Y _ 1 paseH...
4 3

1-
(?)E’

2
7 -
Y F

J7
) -

OIIK-2

V4

22.

Ypasuenne npsvoit IX — 0y +12 =0 g orpeskax umeer su. ..

Xy
22 .
(?)6 3=
Xy

2_2_1.
(?)4 3=
X .y

AN A |
O, +5=L

OIIK-2

33

23.

YpaBHEHUE OKPYKHOCTH € LIeHTpoM B Touke (1;2) u paguycom R=2
MMeeT BH/I. ..

@ (x+1)" +(y+2)°

@ (x=1) +(y—-2)°
@ (x+1)° +(y+2)°

2;
4,
4

OIIK-2

33

24.

Tonyocu smmnica 3X° +16Yy? =192 pasnmr:
(?) a= 3 b 216;

OIIK-2

V4
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®) a=28 b=2\/§;
?) a=064 b=12.

25.

Kanonndeckoe YPaBHCHHUE DJUIMIICA UMECT BU:

2 2

Xy :
(?)g—b—2=1,
2 2

.y :
O3+ y =1
2 2

Xy
(') ?-i'b—z:l.

OIIK-2

V4

26.

2
YpaBHenue aupekrprcs mapabomst Y- = 8X mmeer Bun:

OIIK-2

V4

27.

MakcruMaibHOE YUCIIO JIMHEHHO He3aBUCUMBIX BEKTOP-CTOJIOLOB
(cTpoK) Ha3bIBACTCS:

() Panrom MaTpHIIbL;

(?) MopsiakoM MaTpUILb;

(?) OnpenenureneM MaTPUIIbI;

(?) AnaroHasapio MaTPHUIBL.

OIIK-2

33

28.

Eciu B MaTpHIle YMCIIO CTPOK PABHO YMCITY €€ CTOJIOIOB, TO TaKast
MaTpHIila Ha3bIBACTCS:

(?) enuHUYHOM;

(") xBampaTHoO¥;

(?) nuaroHanbpHOM.

OIIK-2

33

29.

Ecmu B MaTpule BCC 3JICMCHTBI TJIaBHOM AuaroHaljii paBHbl CAUHUIIC,
ad BCC OCTAJIbHBIC 3JIECMCHTBI — HYJICBBIC, TO TaKasA MaTpUlla
Ha3bIBACTCA. . ..

OIIK-2

33

30.

Ecm A m B — nBa JMHEHHBIX omneparopa, IEHCTBYIOIIUMX B
eBKINI0BOM mpocrpaHcTBe E, To onmepatop (AB) *, compsikeHHBIH
IIPOU3BEICHUIO 3TUX OIIEpaToOpPOB, paBeH:
(DB*A*,

(?7)A*B*;

(?)BA;

(?)AB.

OIIK-2

33

31.

Ecnu cymectByrot npoussenenus AB u BA, npuuem AB = BA, To
MmaTpulpl A u B Ha3piBaloT:

(M) IepecTaHOBOYHBIMH;

(?) PaBubIMH;

(?) ObpatHbIMH.

OIIK-2

33

32.

Eciu  xapakTepucTUYeCcKO€ ypaBHEHHWE KBAJPAaTHOM MaTpHIIbI
MopsiIKa N UMEET N MOMApPHO PA3IMYHBIX JIEHCTBUTEIHHBIX KOPHEH,
TO 3Ta MaTpHIla Mo00Ha HEKOTOPOIl MaTpHIIE:

(?)enuuu4HOM;

(?) xBampaTHOIi;

(1) nuaroHanbHOIA.

OIIK-2

33

33.

Ecau  xapakTepuCTHYECKOE YpPaBHEHHE JIMHEHMHOrO oOlepaTropa,
JCMCTBYIOIErO B N-MEPHOM JIMHEHHOM IIPOCTPAHCTBE, MMEET n

OIIK-2

33
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MONApHO PAa3IMYHBIX JCHCTBUTENBHBIX KOpPHEH, TO CYILIECTBYET
6a3uc, B KOTOPOM MaTpHIIA 3TOTO OIepaTopa SBJISETC ...
(?)enuHUYHOI;

(M) kBagpaTHOIA;

(?) auaroHanbHOM.

34.

COBOKYHHOCTB m - - n HeﬁCTBHTCHBHLIX YHUCCJI, PACIIOJI0XCHHBIX B
BHJIE TIPMOYTOJIBHON TaOJMIIBI, [€ M — YHUCIO CTPOK, N — YHUCIO
CTOJIOLIOB TaOJIUIILI, HA3BIBAETCH. . .

OIIK-2

33

35.

KBanpatnunass ¢opma KaHOHMYECKOTO BMJa HE HMMEET B CBOEH
3aIUCH:

(?) OTpHiaTenbHBIX 3HAYCHUIA;

(1) IMomapHbIX IPOU3BEACHUN TTEPEM CHHBIX;

(?) BexTopos.

OIIK-2

33

36.

B nuneiinom npoctpaHcTBe V7 NI00BIE ABA KOJIJIMHEAPHBIX BEKTOPA:
(") JIuneitHO 3aBUCHMBI,

(?) JluneiiHo HE3aBUCHMBI,

(?) KomrianapHsr,

(?) Iepecekarotcsl.

OIIK-2

33

37.

OrnpesienuTesb MPOU3BEICHHS IBYX KBaJIPATHBIX MATPHL] OJJHOTO
MOPSIIKA PABEH:

() Mpoussenennto onpenenuTencii STHX MATPHIL;

(?) Cymme onpenenureneii;

(?) YnBoeHHOMY MPOU3BEACHUIO OMPEICIUTEICH ITUX MATPHII.

OIIK-2

33

38.

Marpuna TOXIECTBEHHOrO OIepaTopa HE3aBHCUMO OT BbIOOpa
0a3uca B INHEHHOM MPOCTPAHCTBE SBIISICTCS:

() EnuanvsOi;

(?) O6parHoii;

(?)TpaHCTIOHUPOBAHHOM.

OIIK-2

33

39.

B eBKIMIOBOM MPOCTPAaHCTBE MATpHIlA [EPEeXoia OT OIHOrO
OPTOHOPMHPOBAHHOTO 0a3uca K APyroMy SBIISETCS:

(?) EauanyHoOiA;

(?) O6patHoii;

(") OproronanbHOIA;

(?)TpaHCIIOHUPOBAHHOM.

OIIK-2

33

40.

ITpu TpaHCIOHUPOBAHUU MATPHUIIBI €€ OIPEIEIUTEIb
(") He mensiercs;

(?) Memnsier 3HaK Ha MPOTHUBOIOJIOKHBIN;

(?) Ymenbmaeres;

(?) YBenuuuBaercsi.

OIIK-2

33

41.

HopmupoBaHHOE MPOCTPAHCTBO — 3TO JIMHEHHOE MPOCTPAHCTBO, B
KOTOPOM 3aJ]aHa HOpMa ...

(?)BekTopa;

(?)Martpuirsr,

(?)MHuoxecTtsa.

OIIK-2

33

42.

Ecom B Kkakoi-HMOyIb CTPOKE MATpHUIBI NPUOABUTH JPYIyHO €¢
CTPOKY, YMHOKCHHYIO Ha YHUCIJIO, TO ONPEACIHUTETh dTOH MaTPHIIbI
(!) He mensiercs;

(?) Mensiet 3HaK Ha POTUBOMOIOKHBI;

(?) YmenbmaeTes;

(?) YBenuuuBaercsi.

OIIK-2

33

43.

Marpuueii JMHEHHOro omepatopa, oOpaTHOro omeparopy A,
JEUCTBYIOIIEMY B JIMHEHHOM IIPOCTpaHCTBe L M uMewmeMmy B

OIIK-2

33
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HEKOTOpoM Oasuce matpuily A, Oyaer B TOM ke 0a3zuce MaTpuia
() A™

(?) E;

(?) A"

44,

Pazmep matpunisl C = Az, - Bos paBeH:
(M Cus;
(?) Cos;
(?) Cs1.

OIIK-2

33

45.

Marpunia, TpaHCIOHMPOBAaHHAs K OPTOTOHAJIBHOM  MaTpule,
SBJIICTCS MaTPUIICH

(?) EnuanuHoif;

(?) O6patHoO¥;

(") OproronanbHO¥;

(?)TpaHCcrIOHUpPOBAHHOM.

OIIK-2

33

46.

UYuncno coOCTBEHHBIX 3HAUEHUHM CUMMETPUYECKOW MaTpHIIbl TOPSAAKA
N C yYE€TOM UX KPaTHOCTHU K paBHO uuciy

(n;

(?) k;

(?) n*k.

OIIK-2

33

47.

[TycTh B IPOM3BOJIBHOM JIMHEWHOM MPOCTPAHCTBE JaHbI IBa BEKTOpa
C1 ¥ C2 M IyCTh BEKTOPHI a = 2¢1 + 3¢z, € = ¢1 + 5cz, y = 3¢1 — 2¢a.
Torpa cucrema BEKTOpPOB a, €, y:

(1) JIuneiino 3aBucuma;

(?) JIuneiino He3aBHCUMA.

OIIK-2

33

48.

[TycTh B IPOU3BOJILHOM JIMHEHHOM MPOCTPAHCTBE JAHbI B BEKTOPA
C1 M C2 M IIyCTh BEKTOPBI @ = 5c1 + 3¢z, € = -c1 + 2¢2, y = 7¢1 — 3co.
Torna cucrema BEKTOPOB a, €, y:

(1) JIuneitHo 3aBuCcHMa;

(?) Jluneitno He3aBUCHMA.

OIIK-2

33

49.

XapakTepUCTUUYECKUM  ypaBHEHHEM MaTpullbl A Has3bIBaeTcs
YpaBHEHHE. ..

OIIK-2

33

50.

IIpn yMHOXEHUU BCEX DJIEMEHTOB HEKOTOPOU CTPOKU MATPHIIBI HA
YHCIIO ONPEENUTENb UCXOTHOW MaTPHULIBI

() YMHOXaeTCs Ha 3TO YHCIIO;

(?) He mensiercs;

(?) Memnsier 3HaK Ha MPOTHBOIOJIOMKHBIH.

OIIK-2

33

51.

,HBa BCKTOpPa B €BKIIMA0OBOM IIPOCTPAHCTBEC OPTOTOHAJIbHBI, €CJIIN UX
CKaJIIPHOE ITPOU3BE/ICHUE PABHO:

(" 0

) 1.

OIIK-2

33

52.

Hanst Touku A(S; -2), B(-3;-10) Opnunata cepenunsl otpeska AB
paBHa:

QN

() -6;

(?)0;

(?) 4.

OIIK-2

V4

53.

Hanst Touku A(S; -2), B(-3;-10) Abcuucca cepenunsl otpeska AB
paBHa:

M1

(?) -6;

(?)0;

(?) 4.

OIIK-2

v4
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54.

[Ipsmas 3x+ 5y -5=0 nepecekaer oce OV B Touke
KOOpIUHATAMU. ..

(?) (1,0);

(?) (-6:2);

(1) (0;1);

(?) (4:-3).

OIIK-2

33

55.

Ecin KoJIM4ecTBO CTPOK MATPHUILBI HE PABHO KOJMYECTBY CTOJOIIOB,
TO TaKasi MaTpHUIla Ha3bIBACTCSL..

(?) Keagparnasi;

(1) IpsmoyronbHas;

(?) TpeyronbHas;

(?) AunaronanbHas;

OIIK-2

33

56.

Martpuneil Ha3pIBaeTcs:
(") Tabnmia >1eMEHTOB;
(?) BekTOp;

(?) dyskms;

(?) uumcno.

OIIK-2

33

57.

Pemennem ypasaenust XA = B, rne A, B — kBajipaTHbie MaTPUIIBI
OIHOTO M TOI'O K€ MopAAKa, IPUIEM A— HEBBIPOKACHHAA MaTpula,
SIBIIIETCS MaTpuia X:

() X=BA™;

(?) X=A"B;

(?) X=B/A,;

(?) X=A-B.

OIIK-2

33

58.

Kak u3MeHHUTCsI ONpeIeUTENh MATPUIIBI YETBEPTOIO MOPSIIKA, €CIIU
KaXIbIH €€ 2JIEeMEHT YMHOXHUTh Ha 27

(?) yBenmumrcs B 4 pasa;

(?) He u3menwmTCS;

(1) yBenmuurcs B 16 pas;

(?) yBenmuurcst B 8 pas.

OIIK-2

33

59.

Kak M3MEHHTCS OTPEIETUTEND €CITH M3 €r0 MEPBOM CTPOKH BHIUECTh
TPETHIO YMHOKCHHYIO Ha TPH?

(?) u3menut cBOM 3HAK;

(") ve uzmenuTes;

(?) yBemmuwmrcs B 3 pasa;

(?) craner paBHBIM HYIIO.

OIIK-2

33

60.

Han tpeyrompank ABC ¢ Bepmmaamu A (— 3; 0), B (-5; -3) u C (3; 0).
CocraBbTe ypaBHEHHE CTOPOHBI AB.

(?)2x—3y+8=0;

(?)3x+2y—9=0;

(?)2x—3y—-9=0;

M3x—2y+9=0;

(?)3x—2y—9=0.

OIIK-2

V4

61.

VYrnoBoit koapduuuent npamoit Sy — 2x + 7 = 0 paseH...
(1)0.4;

(?) 2,5;

(?) -2,

(?7.

OIIK-2

V4

62.

[Tpu kakom 3HaueHuu k npsimMbie y = 5X — 2 u y = kx + 5 mapajuienbHbl?
" 5;

(?)-2;

(? 1

OIIK-2

v4
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(?) 5.

63.

IIpu xakom 3HaueHuu k npsimple y =2x +4 ny =kx — 3
HEePIEHAUKYISPHbI?

(? 2

(?)-2;

(M -0,5;

(?) 4.

OIIK-2

V4

64.

Kakue nnockocty napajienbHbl
1.4x—6y+3z+5=0;
2.2x3y+z-5=0;
3.6x+8y—4z—6=0;
4. 3x—6y + 32-6=0;
5.3x+4y—-2z+3=0.
?)1u2;

() 1u3;

(?)2u4;

(?)3u4;

M 3wus.

OIIK-2

V4

65.

Boruncinuth Beipakenue: (4+1)(5+3i)-(3+i)(3-i)
(?)7-17i;

(N)7+17i;

(?) 9-i;

(?) -7+17i.

OIIK-2

33

66.

BepHo 1m  yTBepkAeHME: OAHOpPOJIHAs CUCTEMa JIMHEHHBIX
YpaBHEHUM SBIISETCS HECOBMECTHOM?

(?) ma;

(") mer;

(?) He Bcerna.

OIIK-2

33

67.

I'eoMeTpryeckoe MECTO TOYEK TIIOCKOCTH, IS KaXKI0M U3 KOTOPBIX
CyMMa pacCTOSHHUM 1O JIBYX IAHHBIX TO4eK ((OKYCOB) TOM IKe
IUIOCKOCTH €CTh IIOCTOSTHHAS BEJIMYMHA, HA3bIBAIOT. ..

(1) smricom;

(?) mapabouoi;

(?) runepOooii.

OIIK-2

33

68.

I'eomeTpryeckoe MECTO TOYEK IIIOCKOCTH, ISl KAKIOH M3 KOTOPBIX
MOJlyJIb Pa3HOCTH PACCTOSHUM 10 JABYX AaHHBIX TouyeK ((okycos)
TOH K€ TUIOCKOCTH €CTh ITOCTOSIHHASI BEJIMYMHA, Ha3BIBAIOT. . .

(?) annurcowm;

(?) mapabooii;

(M) runep6oJIONi.

OIIK-2

33

69.

Kakoe ypaBHEHHE ONHUCBIBAET TIE€OMETPUYECKOE MECTO TOUYeK,
paBHOYyAaJIEHHBIX OT ToukH F(-2, 0), x=27

(?) smmurc;

(") mapabona;

(?) runepboua.

OIIK-2

V4

70.

CkansipHoe mpou3BeieHre BeKTopos a (4, 2, -5), b (2, 6, 4) paBHoO...
(1 0;

(?) 2

(?) -2,

(?) 1.

OIIK-2

V4

71.

ITpoexuus BexkTopa a (1, -2, 2) Ha ock BekTopa b (2, 10, 11) paBHa...
(M 4/3;

OIIK-2

V4
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" -4/3;
(1) 4/15;
M 4.
72. | O0bem nmapaenenumnena, IOCTPOCHHOro Ha BekTopax a(3;1;2), OIIK-2 V4
b(2;7;4), ¢(1;2;1) paBeH...
(?) 12;
7
(?) 4,
(?) 5.
73. | /IBa BekTOpa Bceraa... OIIK-2 33
(1) xoMIuTaHAPHBI;
(?) KosTMHEAPHBI;
(?) HeT BepHOTO OTBETA.
74. | Tlepumetp TpeyronbHUKa ¢ BepiumHamu B Toukax A (1, 3), B (-2, 3), | OIIK-2 V1
C (-2, -1) paBeH...
(1) 12;
7
(?) 4;
(?) 5.
75. | OnpenenuTh BUI 3aBUCUMOCTH JIJIS1 CHCTEMBI IBYX BeKTopoB: A1 (-4, | OIIK-2 33
2,8); Ay (14, -7, -28).
(?) nuHeliHO 3aBUCHMA;
(1) nuHeliHO He3aBHUCHMA.
5.3.2.2. Bonpocsl 1Jis1 yCTHOTO onpoca
Ne Copep:kanue Komnerennus | MAK
1 | Ilouarue marpunbl. HekoTopsie crienriaibHbIe BUIbI MATPULI. OIlK-2 33
2 | JleicTBUS HAJ MaTPUIIAMH M UX CBOMCTBA. OI1K-2 33
3 | Panr marpunpbl. PaBeHCTBO cTpOYEYHOro M CTONOLIEBOrO paHTa OIIK-2 33
MAaTpHIL.
4 | Crynenuatsle MaTpullbl. HaxoxieHue panra MaTpHIIbl. OIlIK-2 33
5 | DnemeHTapHble  mpeoOpa3oBaHWs  MaTtpull. Teopema o OIIK-2 33
IPUBEJEHUH MATPHUIIBI K CTYIIEHYaTOMY BH]LY.
6 | Beruucnenne onpenenureneid 2 —To u 3- ro nopsaka. OIlIK-2 33
7 | PaznokeHue onpeaenuTelis o nmepBoi CTPOKe. OIIK-2 33
8 | CaoiicTBa onpeaenuTenei. OIIK-2 33
9 | Kpurepuii HeBBIpOXKIEHHOCTH KBaIPATHOW MAaTPHIIBI. OIIK-2 33
10 | MuHOpel ®  aireOpaWyeckue JIOMOJHEHUs. PasinoxeHue OIIK-2 33
OIIpENEeTUTENS IO CTPOKE MIIH CTOJIOIY.
11 | Onpenenurenb CyMMBbl M IPOU3BEIEHUS KBAIPATHBIX MaTPULI. OIIK-2 33
12 | CiocoOsl BBIYMCICHUS ONpeaeNuTeNel n-ro nopsaaKa. OIIK-2 33
13 | Cucrembl nuHEWHBIX ypaBHeHui. PaBHocunbHbie CIIY wu OIIK-2 33
aneMeHTapHble IpeodpazoBanus CJIIY .
14 | Kpurtepuit coBmectHoctu CJIY. Teopema Kponekepa — OIIK-2 33
Kanennm.
15 | Pemienue cucreMbl JMHEWHBIX ypaBHEHUH MeTonoM [ aycca. OIIK-2 33
Uccnenosanue CJIY.
16 | Omnoponnass CJIY. ®dyHnmaMmeHTanbHas CHCTEMa pCIICHUH OIIK-2 33
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OJTHOPOJIHOM CHUCTEMBI.

17 | OGpatHas MmaTpulla M CHOCOOBI ee HaxoxJeHus. Pemenue OIIK-2 33
MaTpUYHOT 0 ypaBHeHUSI AX = B.

18 | Pemienue CJIY B matpuuHoil popme . OIIK-2 33

19 | Pemenue cucteM 7 TMHEHHBIX YpaBHEHHI C 77 HEM3BECTHBIMU 110 OIIK-2 33
npasuiny Kpamepa.

20 | Cucrema akCMOM JIMHEITHOTO BEKTOPHOI'O TPOCTPAHCTBA. OIIK-2 33

21 | ApudmeTrueckrue BEKTOPHbIE TPOCTPAHCTBA. OIIK-2 33

22 | CpoiicTBa JIMHEHHO 3aBUCHMBIX M JIMHEHHO HE3aBHUCHMBIX OIlIK-2 33
BEKTOPOB. PaHT CHCTEMBI BEKTOPOB.

23 | bazuc BeKTOpPHOrO MpOCTpaHCTBA. Pa3MepHOCTh BEKTOPHOTO OIIK-2 33
MIPOCTPAHCTBA.

24 | KoopauHaThl BEKTOpa B 0a3nce U UX eIWHCTBEHHOCTb. OIlIK-2 33

25 | IIpeoOpa3oBaHue KOOPAWHAT BEKTOpA MPU MEPEXOAe OT OIHOTO OIIK-2 33
6a3uca K Ipyromy.

26 | JluneiiHbIe OMEepaToOpPhl U KX CBOMCTBA. OIlIK-2 33

27 | Slopo m oOpa3 nuHEHHOro omeparopa. MaTpuma JHUHEHHOTO OIIK-2 33
oreparopa.

28 | CoOcTBeHHBIE 3HAYEHUS W COOCTBEHHBIC BEKTOPHI JHMHEHHOTO OIIK-2 33
orepaTopa. XapakKTepUCTHIECKOE ypaBHEHNE.

29 | Ompenenenue KBaApaTUIHOU (POPMBL. OIIK-2 33

30 | JIunelinoe mpeoOpa3zoBaHUE TEPEMEHHBIX. OIIK-2 33

31 | Kanonnueckuii 1 HOpMasbHbIM BU/IbI KBaAPaTUYHON (HOPMBI. OIIK-2 33

32 | Teopema 0 TmpuUBENEHUH  KBaApaTUYHOW  (OpPMBI K OIlK-2 33
KaHOHUYECKOMY BHUY.

33 | CiocoObI mpuBeAeHUS KBAAPATUIHON (POPMBI K KAHOHHYECKOMY OIlK-2 33
Y HOpMaJIbHOMY BHJLY.

34 | 3aKkoH MHEpLMH KBaJAPATUYHBIX (HOPM. OIIK-2 33

35 | PaHr W TONOXWTENBHBIA WMHIASKC KBaJpaTUYHOH (OpMBI. OIlIK-2 33
[lonoxuTenbHO  ONpeneNeHHble  KBaJpaTHYHbIE  (OPMEI.
Kpurepuit Cunepectpa.

36 | OproroHansHO€E TPeoOpa3oBaHUE MTEPEMEHHBIX. OIIK-2 33

37 | Crioco0 mpuBeneHus] KBaJIpaTHUYHOH (OPMBI K KAHOHHYECKOMY OIIK-2 33
BUJY C IIOMOIIBIO OPTOTOHAJILHOTO Mpeo0pa3zoBaHusl.

38 | JIunelinpie oTOOpakeHUs €BKJIMIOBBIX MpocTpaHCcTB. [loHsATHE OIIK-2 33
U30MOpGhU3Ma eBKINI0BBIX TPOCTPAHCTB.

39 | CamoconpspkeHHBIE onepaTopsl U MX Marpuibl. COOCTBEHHBIE OIIK-2 33
BEKTOPBl W  COOCTBEHHBIE 3HAYEHHsSI CaMOCOIPSHKEHHBIX
OIepaTopOB.

40 | Apdunnbie u ToueuHO-a(pPUHHBIE TPOCTPAHCTBA PA3MEPHOCTU OIIK-2 33
1,2,3.

41 | N-mepubie agduHHBIEC U TOUEUHO-aPPUHHBIC ITPOCTPAHCTBA. OIlK-2 33

42 | IlnockocTtH B TOYEUHO-aQ(PUHHBIX IPOCTPAHCTBAX, X B3AUMHOE OIIK-2 33
pacnookKeHue.

43 | BeimykJible MHOXKECTBA B TOUEYHO-a(PUHHBIX TPOCTPAHCTBAX. OIIK-2 33

44 | TlpeoOpa3oBaHre KOOPAMHAT TOYKH B TOUYEUHO-ahHUHHBIX OIIK-2 33

MPOCTPaHCTBAX.
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45

I'eomerpuueckue CBOMCTBA JMHENHBIX oToOpaxeHu i
adhduHHBIX TpocTpaHCTB. AdQPUHHBIE W H30METPUUCCKHE
OTOOpaKEHUS.

OIIK-2

33

49

ITocTranoBka 3amaum MexoTpacieBoro Oananca. Kpurtepuit
NPOAYKTUBHOCTH TEXHOJOTUYECKOM MATPHUIbl. DKOHOMUYECKUI
CMBICJI MaTPULbI TIOJIHBIX 3aTpaT.

OIIK-2

33,V4

47

[Tonarue BekTopa. JluHelHblEe omepauuu HaJ BEKTOPaAMHU:
CIIO)KEHHE W BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha
yucno. KommHeapHsle 1 KOMIIJIAaHAPHBIE BEKTOPBI.

OIIK-2

33

48

[IpsmoyronbHas cucTeMa KOOPAMHAT HAa IUIOCKOCTH H B
npoctpancTBe. KoopaumnaTel BekTOopa M TOukd. KoopauHaThl
CYMMBI BEKTOPOB M IPOU3BEACHUS BEKTOPA HA YUCIO. Y CIOBHUE
KOJUUIMHEAPHOCTH JIBYX BEKTOPOB.

OIlIK-2

33

49

Jnmuua Bektopa. PaccrosHue Mexay ABYMs — TOYKaMHU.
CkamsipHoe mnpousBeneHue BEKTOpPoB. OCHOBHbBIE CBOWCTBA.
BeIpaskeHne CKaIApHOTO NMPOU3BEACHUS Yepe3 IMPsIMOYTOJIbHbIE
KOOPJAUHATBHI.

OIIK-2

33

50

BekTtopHOoe M cMemiaHHOE€ IPOM3BEACHUS BEKTOpoB. Mx
CBOMCTBA U BBIPAKECHUS YEPE3 MIPSIMOYTOJIBHBIE KOOPIUHATEI.

OIIK-2

33

51

[londaTHE NMHEHHOro IPOCTpaHCTBA. JIMHENHas 3aBUCUMOCTH
JJIEMEHTOB  JIMHEMHOIO NpOCTpaHCTBA. basuc JmHEHHOro
npocTpaHcTBa.  PasMepHOCTH  JIMHEWHOrO0  IPOCTPAHCTBA.
Nzomopdusm.

OIIK-2

33

52

Mopens MeXIyHapOAHOU TOPT OBJIH.

OIIK-2

33, V4

53

VYpaBHeHUsT IpsAMOKM Ha IUIOCKOCTH. HopmanbHBI BEKTOP
npsamoil. PacctossHue OT TOYKHM 10 MPSAMOM. YTOI MEXIAY ABYyMs
NpSAMBIMH. Y CJIOBUS NMapauIeIbHOCTH U NEPIEHANKYJISIPHOCTH
JBYX NpsAMBIX. TOUKa nepecedeHns IByX MPsSMBbIX.

OIIK-2

33

54

Ilnockocth B MPOCTpPAHCTBE. YpPaBHEHUS TIIJIOCKOCTH B
IMPOCTPaHCTBEC. HOpMaHBHBIﬁ BCKTOP IJIOCKOCTH. Paccrossaue ot
TOYKH 0 IIJIOCKOCTH. yFOJI MG)K,ZIy ABYMs1 IIJIOCKOCTSMU.
YcnoBus MmapaleNbHOCTH W NEPHEHIUKYISAPHOCTH  JIBYX
MJIOCKOCTEH.

OIlIK-2

33

55

Yros Mexny npsSMou U IMIOCKOCTBIO B IIPOCTPAHCTBE. Y CIOBUS
MapaJuIeIbHOCTH U NMEPHEHAUKYISIPHOCTU IPSMOM U INTIOCKOCTH
B IIPOCTPaHCTBE.

OIIK-2

33

56

JluHuM BTOpPOrO TOpSAAKAa HAa IUIOCKOCTH: 3JUIMIIC, TUIepOoa,
napabosna. DKCUEHTPUCUTET, AUPEKTPUCHI U (OKYCHl KPUBBIX
BTOPOT'0 MOPSAKA HA TNIOCKOCTH.

OIIK-2

33

5.3.2.3. 3aga4u 115l NPOBEPKH YMEHHU Il U HABBLIKOB

Conep:xkanue

Komnerenuus

WK

Pemmmth cucreMy JMHENHBIX ypaBHEHHH MeTogoM Kpamepa:

5x+8y+3z=-18
3X—-2y+6z2=7
2X+y—-z=-5

OIIK-2

v4
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Pemmuth cucreMy ImHEWHBIX ypaBHEHHM MeTogoM Kpamepa
MaTPUYHBIM METOJIOM:
2 X—4y-22=-1 OIIK-2 V4
3X+y+2=5
3Xx-5y-6z=-7
Pemmnth cucremy nMuHeNHHBIX ypaBHeHUN MeTtonoM [aycca
X, +3X, —3X; +4x, =9
3 X, + X, — X3 +2X, =5 OLK.2 v4
3%, +2X, — X3 =9
X, +3X; —5%X, =9
Jlaubl koopauHaThl BepimH nupamuasl Ai(0,2,7), A2(4,2,5),
A3(0,7,1), A4 (1,5,0). Haiitu:
1. Jlnmuny pedpa A1Az;
2. Yron mexay peOpamu A1A; u AjAg,
4 3. YpaBHenue peodpa A1As, ypaBHEHHE TUIOCKOCTH A1A2A3 1 OIIK-2 V4
yroa Mexay peopom Ai1As 1 IIOCKOCThIO A1A2A3;
4. YpaBHEHUE BbICOTHI, ONYIIIEHHON U3 BEPIIUHBI A4 Ha
rpanb A1A2As;
5. [Mnomans rpanu A1AzAs 1 00beM MUPaAMU/IBI;
Crnenatb yepTex.
5 | Onpenenute, Kak B3aMHO PACIIONIOXKEHBI JIBE MPSIMbIE, 3aJaHHbIE OIIK-2 V4
obmmu ypaBHeHusiMHU L1 @ {2x—3y—4=0} u L2 : {-4x+6y+6=0}.
CocraBbTe KAHOHUYECKOE YpaBHEHHE NpAMON L, npoxoasauieit
6 | uepe3 Touky M u neprieHANKYISPHOH TIIOCKOCTH f3. OIIK-2 V4
a) M (1;,-3;2), p: {2x+5y+3z=4}
6) M (2;-5;7), B: {3x—7z=5}.

5.3.2.4. Ilepedyenb TeM pedepaToB, KOHTPOJIbLHBIX, pac4eTHO-TpadpuuecKux pador
«He npenycMoTpeHbI»

5.3.2.5. Bonipochl i1t KOHTPOJIBHOM (pacyeTHO-rpauueckoii) padoTsl

«He npegycmoTpeHsn»

5.4. Cucrema OllEHMBAHHUA JOCTHKEHHUs] KOMIIEeTEeHIIUMI

5.4.1. Ouenka 10CTH:KEeHHUs] KOMIIETEHIIHIi B X0/1€ IPOMEKYTOUHOM aTTeCcTallul

OIIK-2
MHauKaTops! JOCTHXKCHUS KOMIICTCHITHH Honena BOMbOcoB 1 3a1a4
OIIK-2 pa BOTp A
Kon ConepxaHnue BOIIPOCHI K 3a4€Ty | 337a4d K 3a4eTy
3HaThb METOIOIOTHIO HCIIOJIB30BAHUS
AOTOTHE 3,5, 10-20, 25-31,
33 | HHCTPYMEHTOB JIMHEWHOW anredphl pH aHAIN3e 34
9KOHOMHYECKHX ITPOIIECCOB M MOJIEIICH
YMeeT MpUMEeHSTh armapar JUHEHHON ajare0pbl 1-4,6-9,13, 15-
V4 | g ucciaemoBaHUA DJKOHOMHYECKHX 3a4ad U 19,21-24,32- 1-6

pa3pabOoTK1 HOBBIX METOJIOB UX PELICHUS 33,35-36
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5.4.2. OneHka TO0CTHXKEHHSI KOMIIETEHIIUHA B X0/1€ TEKYLWIEro KOHTPOJIsA

OIIK-2
Wuaukaropsl noctrxenvs komnereHnuu OITK-2 Homepa BonpocoB u 3aaa4
3a/1a4u IS
BOITPOCHI BOTPOChI HPOBEPKH
Kon Coneprxanue YCTHOTO N
TECTOB YME€HUU U
omnpoca
HAaBBIKOB
3Harth METOIOJIOTHIO UCIIONB30BaHMA | 2-9 1516,
WHCTPYMEHTOB JIMHEHHOW anreOpsl MpH 22,23, 21-
33 1-56
aHaJgM3e OSKOHOMHYECKMX mpomeccoB U | 51,54-59,65-
MOJIENIEeN 68, 73,75.
YMeeT npUMEHSTH anmapar JUHEHHOW | 1,10-14, 17-
V4 | anreOpsl Ui UCCIIEIOBAHMS SKOHOMUYECKUX 21, 24-26,
49,52 1-6
3a7a4 W Pa3pabOTKU HOBBIX METOIOB HX 52,53,60-
peLeHus 64,69-72,74.
6. YueOHO-MeTOAMYeCKOe U MHPOPMALMOHHOE 00ecneyeHHue 1 CIUIINHBI
6.1. Pekomenayemasi Jinteparypa
Kommnuectso
Tun IlepedeHb u PEKBU3UTHI JIUTEPATY PBI K3, B
pEeKOMeHaanum (aBTOp, Ha3BaHME, TOJl U MECTO M3JAHUS) 61 6JII/I;)T6KC
1 2 3
boprakoBckuit A. C. Jlunelinas anre6pa B mpuMepax M 3agadax
[@nekTpoHHBIE  pecypc]: YueOHoe mocoome / A, C.
boprakoBckuii, A. B. IlanteneeB - MockBa: OOO "Hayuno- -
m3narensckuii nentp MHOPA-M", 2020 - 592 c. [DU] [DBC
3uannym] http://znanium.com/catalog/document?id=356020
Briciias matemaTrka B ynpaxHeHUsSX W 3agavax. Y. 1: [yueOHOe
nocobue st By3oB]: B 2 u / I1. E. lanko [u np.] - M.: OHUKC, 41
[2009] - 368 c.
Briciias MmaTemaTuka B ynpakHeHUsX U 3ajnadax. Y. 2: [yuebHoe
nocobue aist By3oB]: B 2 u / II. E. lanko [u ap.] - M.: OHUKC, 43
[2009] - 448 c.
Vyebuple |BBICIIas MaTeMaTuKa AT 5)KOHOMUCTOB: Y4€OHUK JIJIsl CTYA€HTOB
H3aHHS BY30B, 00y4YarOIIUXCs MO0 3KOHOMUYECKUM crennansHocTsam / [H. 151
. Kpemep [u ap.]; mox pen. H. III. Kpemepa - M.: FOuutu, 2010
-480 c.
l'opnau b. A. Jluneiinas anre6pa [DnektpoHHsbIit pecype] / B. A.
lopnau - Cankrt-IletepOypr: Jlanp, 2021 - 480 c. [DU] [DBC -
Jlanp] URL: https://e.lanbook.com/book/168442
l'opnau b.A. Jluneiinas anrebpa: ydeOHOoe mocobue / B.A. 30
I'opnau - Caukt-IletepOypr: Jlans, 2012 -476 ¢
Hemunosuu b. I1. KpaTkuit Kypc BeIciIeil MaTeMaTHKU: ydeOHOe
nocobue g By3oB / b. I1. Jlemunosuu, B. A. Kynpssues - M.: 158
Actpens, 2008 - 656 c.
OcHOBBI JIMHEHHON anreOphl: yueOHOe mocoOue ISl CTYJICHTOB 34



http://znanium.com/catalog/document?id=356020
https://e.lanbook.com/book/168442
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KomunuectBo
Tun [IepedeHb U pEKBU3UTHI IUTEPATYPBI K3, B
€KOMEHalui aBTOp, Ha3BaHUE, r0J U MECTO U3AAHUS ’
P Aat ( P, - T4 A ) 6ubamnorexe
1 2 3

¢dakyabTeTa OyXraaTepckoro ydéra ¥ (PMHAHCOB, IPOXOJSIIUX
noArotoBky  mo  Hampasinenuto  080100.62  (38.03.01)
"Oxonomuka" / A. I'. byxoeeu [u np.]; Boponexckuii
TrOCYAApCTBEHHBIM arpapHblii yHuUBepcuTeT ; moj pea. A. I
byxoBua - Boponex: BopoHexckuil rocy1apCTBEHHBIN arpapHbIi
yHuBepcuter, 2015 - 137 c. [LUUT 12845] [IIT] URL:
http://catalog.vsau.ru/elib/books/b107264.pdf

Pxesckuit C. B. Beicmass matematuka [: nuHeiHas anreOpa u
aHAJIMTHYECKass TEeOMETpusl [dAIEeKTPOHHBbIM pecypc]: YueOHoe
nocooue / C. B. PxeBckuit - Mocka: OOO "HayuHo-
m3narensckuii nentp UHOPA-M", 2019 - 211 c. [DU] [DBC
3HaHUYM | URL:
http://znanium.com/catalog/document?id=350950

Pyneik Bb. M. Jlunelinas anreOpa [3JIGKTPOHHBIH pecypc]:
VYuebnoe nocodue / b. M. Pynsik - MockBa: OOO "Hayuho-
m3narensckuii nentp MHO®PA-M", 2019 - 318 c. [DU] [DBC -
3HaHuyM | URL:
http://znanium.com/catalog/document?id=354894

MeunoB I'. C. Jluneitnas anrebpa: Teopus U TNPHUKIAJHBIE
aCmeKThl [3JeKTpOoHHBIN pecypc]: YuebHoe mocodbue / I'. C.
[lleBuoB - MockBa: M3pgatensctBo "Maructp", 2019 - 544 c. -
[OU] [DBC 3HaHUYM URL:
http://znanium.com/catalog/document?id=355793

Hlepurnes B. I'. Jluneitnas anredpa. Yacts 1. OcHOBBI THHENHHOM
anreOppl:  YueOHO-MeToauueckoe MmocoOue s CTyneHTOB [
Kypca [27EeKTpOHHBIN pecypcl: Y4eOHO-MeToANY eCcKast
mutepatypa / B. I'. IlepmHeB - MockBa: M3maTenbcTBoO
"Menemxep", 2007 - 128 c. [DU] [OBC 3nanmym| URL:
http://znanium.com/catalog/document?id=274321

Jluneiinast anrebpa [DJEKTPOHHBIH pecypc]: MeToxuyYecKue
yKa3aHUs M UHAUBUAYAJbHBIC 3aJaHHUsi 10 JUCLHUIUIMHE
Jlunelinas anrebpa ans HanpasiaeHus 38.03.01 Dxonomuka /

MeTtogu4deckue o o o .
S Boponexckuil rocyaapcTBEHHBIN arpapHblii YHUBEPCUTET ; [COCT. 1
JI. A. Ilumkunal - Boponex: BopoHexckuil rocyaapcTBeHHbIN
arpapHbIi YHUBEPCHUTET, 2021 [IIT] URL:

http://catalog.vsau.ru/elib/metod/m164722.pdf

BectHuk ~ BOpOHEXKCKOro  roCyJapCTBEHHOTO  arpapHoro
YHUBEPCUTETA: TEOPETUUECKUN U HAYYHO-TIPAKTUYECKUN Ky pHa 1
/ Boponex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

[TeproanuecKre| IKOHOMUKA U MATEMATHUECKHE METO/IBI: XKypHaj / ydpenuTenp :

U3TaHUsA AKkaneMHYecKMil ~ Hay4yHO-U3JATEIbCKUM,  MPOU3BOJICTBEHHO-
noaurpauYeckuii M KHUTOPacIpOCTPAaHUTENbCKUM  IIEHTp 1
Poccuiickoit akanemun Hayk "M3natensctBo Hayka " - Mocksa:
Hayka, 1965-



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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6.2. Pecypcnl cetu UHTEpHeET
6.2.1. DiieKTpOHHBIE OMOJIMOTEYHbIEe CUCTEMbI

Ne HaszBanue Pazmewenue
1 | Jlans https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | JOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | DnextponHas 6bubmmoreka BIAY http://library.vsau.ru/
6.2.2. IIpogeccuonaibHbie 0a3bl JaHHBIX U HH(POPMALIMOHHBIE CHCTEMBI
Ne Hazpanmue Pasmemenue
1 |CopaBounas nmpaBoBas cucrema ['apaHat http://ivo.garant.ru
2 CrnpaBouHas nmpaBoBasi cucreMa KoHCynbTaHT http://www. consultant.ru
ITmroc
3 IpodeccHoHAMEHEIE  CMPABOTHEIE  CHCTEMEI https://Texakcrepr.caiit/sistema-kodeks
«Komekcy»
6.2.3. CaiiTbl 1 mHGOpPMAINMOHHBIE MOPTAJBI
No HazBanue Pazmenienne
1 |O6pa3oBarenbHbIe PECYPCHI 10 MATEMATHKE www.math.ru
2 WNHtepuer 6I/I6J'IE/IOT€Ka HOMyJApHON (usuKo- http://ilib.mceme.ru/
MaTeMaTHYECKOH JINTepaTypsbl
3 CalT } 0 } paszienie BBICHIEH MaTeMaTHKH http://procmem.ru/
JTMHEWHOU anredpe.
4 «Pe3onbBeHTa» https://www.resolventa.ru/index.php/lineina
y4eOHbIC MaTepUAIbL. ya-algebra -

7. Marepua/IbHO-TeXHUYECKOEe U MPOrpaMMHOe odecriedeHune JUCUUIINHbI

7.1. IlomemeHus1 AJ1s1 BeAeHUs 00pa30BaTeIbLHOIO Npouecca M 000py10BaHHe

HanmMmeHoBaHue moOMeleHUH IJ1s MMpoOBE€IACHUA BCEX

BH/I0B y4e0HOM 1eATeILHOCTH, IPe1yCMOTPEHHOM Anpec (MeCTOIO0JIOKEHHE)
Y4eOHBbIM IJIAHOM, B TOM YHCJIe IOMeLeH s I NMOMeIleH Ui 1715l IPOBe/IeHUs Beex
CaMOCTOSITeJIbHOM padoThl, C YKa3aHHeM IepeyHs BU/I0OB Y4eOHOIi 1esiTeILHOCTH,
OCHOBHOI'0 000PY/10BAHUSA, Y4e0OHO-HATJISITHBIX NpexycMOTPEHHO y4eOHbIM
NMoCcoOHUii M MCI0JIb3YeMOr0 NPOrPaAMMHOI0 IIAHOM
ol0ecrnevyeHust

VYueOHast  aymuTopHs  JUIA  NPOBEICHUS  3aHATHU
JEKIIMOHHOTO  THUIA: KOMIUIEKT Yy4eOHOW meOenu,
JEMOHCTpAIlMOHHOE 000py/I0BaHUE, Y4E€OHO-HATJISIHBIC
mocoouss B  BHJAC IMPE3CHTALNMH, IPOrpaMMHOE
obecrieuenue: MS Windows, MS Office

394087, BopoHexckas 00J1acTh, T.
Boponex, yn. MuuypuHa, a.1

YdaeOHasi ayAuTOpUs A MPOBEACHHUS MPAKTUYCCKHUX
3aHATHM, TEKYLEro KOHTPOJII M IPOMEKYTOYHOH
aTTeCTalluM: KOMILIEKT yaeOHOM mebenn, | 394087, BopoHexckas 001acTh, T.
JIEMOHCTpAIMOHHOE 000pyA0BaHNE U yueOHO-HarsiiHbie | Boponex, yin. Mudypuna, 1.1

MocoOuss B  JJEKTPOHHOM BHJIE, KOMIIBIOTEPHI C
BO3MOXHOCTBIO TTOJAKJIIOUEHUST K IHTepHET U JOCTYIIOM



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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B OUOC; nporpammuoe obecneuenune: MS Windows,
MS Office , DrWeb ES, 7-Zip, MediaPlayer Classic,
SIlunexc bpaysep / Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice, AST Test, BPWin

VYuebHast aynuTopusi Ui TPOBENEHUS HNPAKTUYECKUX
3aHATUN, UHIMBUYaJbHBIX U IPYIIOBBIX KOHCYJIbTAIIU:
KOMIUIEKT  y4eOHOW  MeOenu,  KOMIBIOTEPHl  C
BO3MOXKHOCTbIO — monkmoueHuss kK  "MaTepuer" wu
obecrieuenneM goctynma B OWOC; mnporpamMMHOe
obecrieuenne: MS Windows, MS Office, DrWeb ES, 7-
Zip, MediaPlayer Classic, Sumexc bpayszep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice,
AST Test, BPWin

394087, BopoHexckas 0051acTh, T.
Boponex, yn. MuuypuHa, a.1

[Momemenne st XpaHeHWS ©  TPOPUIAKTHIESCKOTO
oOcnykuBaHusi yuyeOHOro obGopymnoBanus: meOens mis | 394087, BopoHexckas o0jacTh, T.
XpaHeHus: W OOCIyXuBaHUs y4yeOHOro oOopynoBanus, | Boponex, yn. Mwuuypuna, n.l, a.:
crienuaan3upoBaHHOEe oOopymoBaHue s pemonTa | 117,118, 380, 351

KOMITBIOTEPOB

ITomerienne uis CaMOCTOSTENBHOM pPabOTHI: KOMILIEKT
yuyeOHOW MeOenu, KOMIBIOTEPhl C  BO3MOYKHOCTBIO
nojkiatodeHus K "MurepHer" u obecriedeHneM J0cTyna B
OUOC; nporpammuoe obecrieuenne: MS Windows, MS
Office, DrWeb ES, 7-Zip, MediaPlayer Classic, Suaekc
Bpayzep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test, BPWin

394087, Boponexckas 00651acThb, T.
Boponex, yn. Muuypuna, 1.1, a.:
113,115,116, 119,120, 122, 122a,
126,219 (¢ 16.00 no 20.00), 232a

7.2. llporpammHoe o0ecnievyenmne

7.2.1. IlporpaMMHoOe oOecnieyeHHne 00111ero HA3HAYEHHSI

Ne HazBanue Pazmemenne
1 | Onepanuonusie cuctemsl MS Windows /Linux /Peq OC TK B HO];(;J:;OH cet
5 [Makers! opucHbix npunoxenuit MS Office / 1K B mokaypHOM ceTn
OpenOffice/LibreOffice BI'AY
3 [Iporpammel 111 npocmotpa ¢aiinoB Adobe Reader / DjVu 1K B j10KaJIBHOM ceTH
Reader BIr'AY
4 | Bpaysepsl SIuaekc bpaysep / Mozilla Firefox / Microsoft Edge K s HOII;?:;{IOH cetn
[IK B n0KaJIbHOM ceTH
5 | AatuBupychas nporpamma DrWeb ES BLAY
. 1K B s10KaJIBHOM ceTH
6 | IIporpamma-apxuBarop 7-Zip BLAY
7 | Mynstumenua npourpsiBaresib MediaPlayer Classic HK B sroxansnoit cemi
BT'AY
8 | [Inardopma onnaiin-o0yuenus eLearning server TK B nokazbHol cetn
BT'AY
9 | Cucrema komnbrotepHoro tectupoBanust AST Test 1Ks HO};(?X)SHIOH cet
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7.2.2. Cienuaju3MpoBaHHOE IPOrpaMMHOe oOecreyeHmne

No Hazsanue Pasmemenue
IIK B oKajaLHOU ceTH
1 | Monyns pelieHrst ONTUMU3aMOHHBIX 3a1a4 Open Solver BLAY

2 | O6maynas mporpamma Jist yrnpasieHus npoexktamu Trello

[IK, ayn. 20 (K2), ayn.
104, 321 (K3)

3 | [Maker cratucTuyeckoit 00pabOTKM JaHHBIX Statistica

T1K B j10KaBHOM CcETH

BI'AY
. [TIK B nokayibHOM ceTH
4 | Cucrema koMIploTepHOi anredpsr Mathcad
BI'AY
. . K ayx. 116, 120
5 | Cucrema xoMmbrOTepHOH anredpsl Maxima y}(IKl)
[1K B 510KasIbHOH ceTn
6 | Cucrema TpexmepHoro monenupoBanus Kompas 3D
BI'AY
8. MexaucuunjinHapHbie CBA3N
JuciunimHza, ¢ KOTopoid Kadenpa, Ha koTopoii mpenogaercs [Tonnuce
HE0OXO0JMMO COTJIACOBaHUE JMCLUIIIIAHA 3aBEYIOLLETrO
kadeapoit
b1.0.15 Marematuueckuii ananu3 | DKOHOMMUYECKOTO aHajM3a, CTAaTUCTUKU Jlyokos B.A.

U IPUKJIIAHON MaTEMaTUKU

= 4
b1.0.17. Teopus BeposTHOCTEH M | DKOHOMHUYECKOTO aHAJIM3a, CTATUCTUKU

MaTeMaTU4yecKas CTaTUCTUKA Y IPUKJIAJHOW MAaTEMaTHUKU
!
b1.0.21 DxonomeTpuka DKOHOMHYECKOI0 aHaJln3a, CTATUCTUKH ny6 oB B.A.
U TPUKIIAHON MaTEMaTUKU

L,%V
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JIner nepuoanyecKux NpoBepok padoyeil NporpaMmbl
1 HHPOpPMAaLKs 0 BHECEHHbIX H3MEHEHHAX

[TorpeGHOCTH
JlomKkHOCTHOE U0, B KOPPEKTUPOBKE
IIPOBO/IMBIILIEE yYKa3aHHUEM Wupopmarnus o BHECEHHBIX
nposepky: ©.1.0., Hlata COOTBETCTBYIOLIUX M3MEHECHUSX
JOJKHOCTD paszesnoB paboueit
IPOrpamMMBel
1.0. 3aB. Kaeapoi Hpotoko Pabouass mporpamma
JILA. 3anopoxiieBa No 11 oT aKTyaJu3upoBaHa Ha HET
20.06.2022 r. | 20%2-2023 yu. ron.
3aBenyromuii [Iporokon Ne | PaGouas mporpamma
kadenpoit 11or aKTyaJIu3UpOBaHa Ha
3anmopoxueBa JILA. | 19.06.2023 r. | 2023-2024 y4eOHblii

roag

3aBenyromuii [Iporokon Ne | PaGouas nmporpamma

Kadenpoit 11 ot aKTyaJIM3upoBaHa HA

3anopoxiuesa JILA. | 21.05.2024 r. | 2024-2025 yueOHbIii
roj

HN.o. 3aBenyromiero IIporokon Pabouas nporpamma

kadenpoii [lanuna Nel2 ot aKTyaJIM3UpOBaHa HA

E.b. 26.05.2025 . | 2025-2026 yueOHbIii

rong
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