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Pabouas mporpamma paszpaboTana B cooTBeTcTBUH ¢ DenepanbHbIM TOCYIapPCTBEHHBIM
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DKOHOMUKA, YTBEpXKICHHBIM [IpHKa3oM MHHHCTEPCTBA HAyKH M BBICHIETO 00pa3oBaHUS
Poccuiickoit ®eneparuu Ne 954 ot 12.08.2020 r.

PabGouast mporpaMma yTBep:KJIeHa Ha 3aceHaHUM KadeIpbl SKOHOMHUYECKOTO aHalu3a,
CTaTUCTUKU U MPUKIATHON MaTeMaTUKU

(mpotokon Ne 9 ot 15.06.2021 r.)

3asenyrommii kadenpoii W B.A. JlyokoB

Pabowas mporpamMma peKOMEHIOBaHAa K WCIIOJNB30BaHUI0 B Y4eOHOM Tpolecce
METOIUUECKON KOMHUCCHEH 3KOHOMUYecKoro dakysbrera (mpotokos Ne 11 ot 25.06.2021 1.).
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IIpeacenaresb MeToAMYECKOH KOMHCCHHU // (E.b. ®anbkoBHY)
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O®KO, Mezenos I1.B.
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1. O0mas XapakTepuCTHKA M CUMILTHHbBI
1.1. Heab aucuMnInHbI

Henbro u3ydyeHus AMCLUILIMHBL SABJISETCS IOCIEI0BATENbHOE H3JI0KEHUE OCHOBHBIX
METOJIOB U PE3yJAbTaTOB JIMHEHHON anreOpbl, KOTOpbIe OyayT HEOOXOIUMBI B JalbHEHIIEM s
OCBOEHHUS MAaT€MaTUYeCKUX M CTAaTUCTUYECKMX METOJOB B YIPABICHUHM U OSKOHOMHKE;
BOCIIUTaHHE y 00YYarOIMUXCSl HABBIKOB JIOTHYECKOTO MBIIIJIEHUS U (POPMAIILHOTO 0OO0CHOBAHUS
pelIeHUs TOCTABJIEHHBIX 3ajay.

1.2. 3agaum A CUMIIMHBI

3agayaMu AUCHMILVIMHBI ABJISIIOTCS .

— c¢opMHUpOBaTh YMEHHE W HAaBBIKM PabOTHI ¢ MAaTEeMAaTHYECKUM aIlllapaTOM pa3ZeiioB
JIMHENHON anreOpsl JUIsl pellieHns IPUKIAIHBIX 337a4 B SKOHOMUYECKOM IESATENIbHOCTH;

— OIpeJeNICHHE U YIOpsI0YeHne He00X0JUMOro 0obeMa HHPOPMALIUU [TPHU TIOCTAHOBKE,
peannzanuu U 0OpabOTKE HMTOTOBBIX PE3ylIbTATOB MAaTEMaTHYECKON MOJETN 3KOHOMHYECKON
3a/1a4y;

— (opmupoBaHHE TNPAKTUYECKUX HABBIKOB, KOTOpbIE TMO3BOJSAT B JajbHelmeM
npuHUMaTh 3((PEKTUBHbBIE PELIEHNS B TPOPECCUOHAIBHOMN A€ATEIbHOCTH.

1.3. IIpeamMeT AUCHMIIMHBI
IIpenmer - MaremaTuueckue OOBEKTHl JIMHEMHOW MPHUPOABI: CHUCTEMbI JMHEWHBIX
YpaBHEHUH, JHHEWHbIE MHOr000pa3us, BEKTOPHbIE MPOCTPAHCTBA, JIMHEWHbIE OTOOpa)KeHUs U

T.1.

1.4. MecTo AucHUIIMHBI B 00pa30BaTe/IbLHOM NIporpaMme
JlaHHast TUCIUIIIMHA OTHOCHUTCS K 00s3aTenbHbIM quctuiuinaaMm OIl. Ona u3ydaercs B
IIEPBOM CEMECTPE.
1.5. B3aumMocCBA3b C APYTrUMH JUCHUANIIMHAMM
Huctunmuaa b1.0.13 Jlunelinas anreOpa cBsi3aHa CO CICAYIOIIMMHU JTUCIHUILUIMHAMA
y4eOHOTO TIJIaHa:

— Bb1.0.15 Maremarnueckuii aHaIN3;
— B1.0.17 Teopust BeposTHOCTEN U MaTEMAaTUYECKasl CTATUCTUKA;
— Bb1.0.21 DkoHOMeTpHKA.

2. Ilianupyemble pe3y/abTaThl 00y4eHHs 10 AMCHHUILINHE

KoMmnerennus NuankaTop 10CTHXKEHUS] KOMITEeTeHINH
Kox Conep:xanue Kon Conep:xanue
OIIK-2 |Cnocoben ocymecTBiIsATh| 33 |3HaTh METOOJIOTHUIO HWCHOJIb30BaHU
coop, 00paboTKy u WHCTPYMEHTOB JIMHEHHOUN anreOphl MpU aHalM3e
CTaTUCTHYECKHUI aHaJIN3 SKOHOMHYECKHUX MPOIECCOB U MOJICTICH
JAHHBIX, HEOOXOMUMBIX JUIl| Y4 |YMeTh OpUMEHSTH ammnapaT JUHEWHOM anreOpsl
penieHus IIOCTaBJIEHHBIX U1 HUCCIENOBaHUA DKOHOMHYECKMX 3a7ad H
SKOHOMHYECKHUX 3a7a4 pa3pabOTKH HOBBIX METOJOB MX PEIICHHS
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3. O0béM IMCUUIIMHBI M BUBI Y4eOHOI padoThI

3.1. Ounas ¢popma o0y4eHus

C
Tloka3zaTenu eMle “1p Bcero

Oo0r1ast TpyI0EMKOCTS, 3.€./4 3/108 3/108
OOmas KoHTaKTHas paboTa, 4 56,15 56,15
OO6mas camocrosiTeNbHas padoTa, 4 51,85 51,85
Kourakraas p5160Ta Ipu  TPOBEICHHUH 56,00 56,00
y4eOHBIX 3aHATUH, B T.9. (4)

Jlexun 14 14,00

MPaKTUYECKHE-BCETO 42 42,00
CaMOCTOSITeJ'IBHaf[ paboTa TpU MPOBEICHUU 43,00 43,00
y4€OHBIX 3aHATHH, U
KoHTakTHass pabota Tpu  TPOBEIACHHUH
MIPOMEKYTOYHOM aTTecTali O0OYJarOIINXCS, 0,15 0,15
B T.4. (4)

3auer 0,15 0,15
CaMOCTOﬂTenLHfm paborta npu 8,85 8,85
MIPOMEXYTOYHOM aTTecTauy, B T.4. (1)

[ToaroToBka k 3a4ery 8,85 8,85
dopma MPOMEKYTOUHOU aTTECTAUN 3a4eT 3a4eT

3.2. O4Ho-3a04Hast popMa 00yYeHUs
C
Ioka3zarenu er 1P Bceero

Oo0riast TpyI0EMKOCTB, 3.€./4 3/108 3/108
OO6murast KoHTaKTHas paboTa, 4 18,15 18,15
OO6mrast camocTosTenbHas padoTa, 4 89,85 89,85
KourakrHas pfl6OTa IpH  TPOBEIACHHH 18,00 18,00
y4eOHBIX 3aHSATHH, B T.4. (1)

Jlexkuun 10 10,00

MPaKTHUYECKHUE-BCETO 8 8,00
CaMOCTO}ITeJ'IbHajI paboTa MpH MPOBEICHUU 81,00 81.00
y4eOHBIX 3aHITHH, U
KoHTakTHas pabora 1pH  IPOBEIACHHH
MIPOMEXKYTOYHON aTTecTalluyd OOydaroluxcs, 0,15 0,15
B T.4. (1)

3auer 0,15 0,15
CaMOCTOHTeJ'IbHEl}I pabota npu 8,85 8,85
MIPOMEXKYTOYHOM aTTecTaluy, B T.4. (1)

MOJTrOTOBKA K 3a4eTy 8,85 8,85
dopma IpPOMEKYTOYHON aTTECTAlUN 3a4yer 3auer
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4. Conep:kanue JUCUUIIUHbBI
4.1. Conep:kanue TUCUMILJIMHBI B pa3pe3e pa3aeaoB U MOApa3iesioB

Pa3nes 1. Marpuunas aaredpa

[Mongpazgen 1.1. Marpuupl. Onepaunun Haa matpuniamu. OCHOBHBIE CBOWMCTBA OlEpanuidi HaJ
Marpunamu. Onpenenurens. Berunucnenue oOparHoit marpuiisl. CBoMCTBa 0OpaTHON MaTpPULBL.
[onpasnmen 1.2. Panr matpuiiel. Berarcnenne panra MaTpuIpbl.

Paznen 2. Pemienne cucteM JUHEHHBIX ajredpanyecKux ypaBHeHU

[Monpaznmen 2.1. Pemenne cucreM ypaBHEHHI MaTPUYHBIM METOJIOM.

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

Teopema Kponekepa-Kanemnn.

Pa3nes 3. OcHOBBI BeKTOPHOI aJredpbl

[Moppaznen 3.1. [Nonsitre Bekropa. JIMHEHHBIE Onepaliy HaJl BEKTOpaMH, UX CBOMCTBA. Teopema
0 KOJUIMHEapHbIX BekTopax. [leficTBUS HajJ BeKTOpaMmH, 3aJaHHBIMU CBOMMM KOOpJMHATAMHU.
Monyne BexkTopa. Hanpasmstoniye kocuHychl BekTopa. KoopanHaThl Mpon3BOIBLHOIO BEKTOPA B
JIeKapTOBOH cucteMe koopauHat. CkaliipHOE IPOU3BEIEHUE BEKTOPOB.

[Monpazmen 3.2. TloHsATHEe IMHEWHOTO mPOCTpaHCTBA. I[IpUMepHl JHMHEHHBIX MPOCTPAHCTB.
JIuHeiiHas 3aBHUCHUMOCTh M HE3aBUCUMOCTb BEKTOpOB. PaHr cucrembl BeKTOpoB. baszuc u
pa3MepHOCTh BEKTOPHOTO NpocTpaHcTBa. KoopauHaTel BekTopa B Oazuce.

Paspnen 4. JIuHeiiHble MHOr000pa3us B éBKJINA0OBBIX IPOCTPAHCTBAX

[Tonpaznen 4.1. YpaBHeHHE TPsIMO Ha TUIOCKOCTH. YpaBHEHHE MPSMOHM, MPOXOMSIICH uepe3
3aJJaHHYI0 TOYKY MNEPIEeHIUKYIAPHO 3aJaHHOMY BekTopy. MccrnenoBanue oOImiero ypaBHEHHs
NpSMON. YTOJI MeXAy NPSMBIMU. Y CJIOBHSI apaJlIeIbHOCTH U NEPIEHANKYIIPHOCTH MPSMBIX.
[Tonpaznen 4.2. YpaBHEHHE TUIOCKOCTH, TTPOXOISAIIEH Yepe3 3aJaHHYI0 TOUKY MEePIICHIUKYISIPHO
3alaHHOMY BekTopy. MccnenoBanue ob1iero ypaBHeHus miockoctd. KaHoHnueckoe ypaBHEeHUE
NpSAMOMl B MPOCTPAHCTBE. YPABHEHHE NPSAMOM, MPOXOJSIIEH dYepe3 JBE pa3IuyHbIE TOUKH
MPOCTPAHCTBA. YTOJ MEXIY IUIOCKOCTSMH. YTOJ MEXAy NPSIMBIMH B IPOCTPAHCTBE. YTOI
MEXKy NMPSIMOM U IIJIIOCKOCTBIO.

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

Pa3nesn 5. MHoro4jeHsl 1 KOMILIEKCHBIE YHCJIA

[Mogpazngen 5.1. Mmuorounensl. KomruiekcHble 4ucia W JIEHCTBHS Haa HUMH. Moaynb U
apryMeHT KOMILIEKCHOIO YHCJIa.

[Toapaznen 5.2. @opmbl 3anKucy KOMIUIEKCHBIX uncen. JleficTBUs Ha/l KOMIUIEKCHBIMU YHCIIaMU B
TpuroHoMmerpudeckoir popme. dopmyna MyaBpa. Koperb N-oil cTeneHH U3 KOMIUIEKCHOTO
yucna. [lokazarensHas popma koMIiekcHOro uucia. @opmyna Ditepa.

Pa3nen 6. JIuneiinble onepaTopbl

[Tonpazaen 6.1. IlonsTue nuHeitHOTO omeparopa. [IpuMepsl TMHEHHBIX omepaTtopoB. JleicTBus
HaJ JMHEHHBIMH orepatopamu. OOmM BUA JHWHEHHOrO oOlepaTopa, MaTpulla JIMHEHHOTO
omeparopa.

[Toapaznen 6.2. CoOCTBEHHBIE YMCIA U COOCTBEHHBIE BEKTOPHI MATPHUIIbl. XapaKTEPUCTUUECKUI
MHOT'OYJIEH MaTpPHIIBI.

Pazpen 7. JInHeliHbie MoJeJIM B JKOHOMHYECKHUX 3a1a9aX

ITonpasnen 7.1. Moiens MeXIyHapOAHOM TOPTOBIIH.

[Moapaznen 7.2. CtaTudeckas MOAENb TMHEHHON MHOTOOTPACIEBON IKOHOMUKH JIeOHThEBA.
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4.2. Pacnpeueﬂeﬂne KOHTAKTHOI M CAMOCTOSATEILHOM paGOTbI NP MOAT0OTOBKE K
3aHATUAM 110 IToApasaejiam

4.2.1. Ounas ¢opma o0y4eHus

KonrakrHas
abora
Pa3znensl, nompasaessl TMCUUIUTMHB P CP
J 113
Pasznen 1. MarpuuHnas anareopa 2 4 4

[Monpazgen 1.1. Marpunel. Onepanuu Hag MatpuniaMmu. OCHOBHBIE
CBOMCTBA orepaiuii Haj Matputiamu. OnpenenuTenb. Beraucienne 1 2 2
oOpatHoll MmaTpuel. CBOMCTBa OOpaTHON MaTPHUIIBL.

[Monpasmen 1.2. Panr matpuiiel. Berancnenue panra MaTpuUIbL. 1 2 2

Paznen 2. Pemenue cucTeM JIHMHEHHBIX aJredpamvecKux
YPaBHeHUil

[Mompazmen 2.1. Pemenue cucreM ypaBHEHHWH MaTPUYHBIM
MetoqoM. Pemenue cucrem ypaBHeHuir wmetogoM Kpamepa. 1 5 3
Pemenue cucrem ypaBHeHuit metoaom ['aycca.

IMoppaszmen 2.2. CrTpykTypa MHOXKECTBA pEIICHHA CHCTEMBI
nuHEWHbIX ypaBHeHu. Teopema Kponekepa-Kanemnn.

Pa3nen 3. OcHOBBI BEeKTOPHOIi ajredpsl 2 8 8

IMoppaznmen 3.1. Tlomstue BekTopa. JIMHEWHBIC OTEpallUy HAT
BEKTOpaMH, MX CBOMcCTBa. TeopeMa O KOJUIMHEAPHBIX BEKTOpPax.
JleicTBUsL HajJ BEKTOpaMH, 3a/JlaHHBIMM CBOMMH KOOPAWHATaMHU.
Monayne  Bektopa.  Hampapnsiommue — KOCHHYCBI — BEKTOpa.
KoopauHatel mpoM3BOJIBHOTO BEKTOpa B JIEKAPTOBOM CHUCTEME
koopauHaT. CKalsipHOE MPOU3BEACHUE BEKTOPOB.

[Monpazngen 3.2. IloHarue nuHEWHOTO mpocTpaHcTBa. [IpuMepsl
JIMHEMHBIX MPOCTPAHCTB. Jluneiinas 3aBUCHUMOCTh u
HE3aBHCHUMOCTh BEKTOpoB. PaHr cucrembl BekTopoB. basuc u 1 4 4
pa3MepHOCTh BEKTOPHOTO mpocTpaHcTBa. KoopauHaTel BEKTOpa B
Oasuce.

Pa3nen 4. JIuneiliHble MHOT000Pa3usl B eBKJIHJAOBbIX
NMPOCTPAHCTBAX

[Monpazgen 4.1. YpaBHeHHE NpsSMOH Ha IJIOCKOCTH. YpaBHEHHE
MPSIMOM, TMPOXOJAIIEH Yepe3 3alaHHyI0 TOYKY MEPHEHAUKYISIPHO
3alaHHOMY BekTopy. MccrnenoBanue o0Iiero ypaBHEHUS! HPSIMOIL. 1 2 3
Yron Mexay —OpsAMbIMUA.  YCIOBUS — MHapajlieIbHOCTH U
MIEPIEeHIUKYIIPHOCTH MPSMBIX.

IMonpaznen 4.2. VYpaBHeHHE IUIOCKOCTH, MNpOXoismeil uepes
3aJaHHYI0 TOYKY IEPHEHAMKYISIPHO  3aJaHHOMY  BEKTODY.
HccnenoBanue obmero ypaBHeHUs IulockocTu. KaHoHmdeckoe
YpaBHEHHE MPAMOW B IMPOCTPAHCTBE. YPAaBHEHUE MNPIAMOH, 1 2 3
MPOXOJALIEH 4Yepe3 [BE pa3IMYHbIC TOYKHU IPOCTPAHCTBA. YTOI
MEXIYy IUIOCKOCTAMH. YTOJ MEXKIYy IPSMBIMU B IIPOCTPAHCTBE.
YTr0J1 MeX Iy IPAMOH U INIOCKOCTBIO.

ITonpaznen 4.3. KpuBble BTOPOro mopsijika: 3JUIUIC, THiiepOoa,
napaboia.

Paznen 5. MHOro4jieHbl M KOMILIEKCHBIE YHCJIA 1 4 5
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[Mongpazgen 5.1. Muorowiensl. KoMiuiekcHble 4ncia U JEHCTBUS 05 9 3
HaJ HUMHU. MoJlylIb ¥ apryMEHT KOMILIEKCHOTO YHCIa. ’
[Moppaznen 5.2. @opMbl 3amucu KOMIUICKCHBIX yucel. JleiicTBus
Ha/l KOMIUICKCHBIMM YHCJIaMU B TPUTOHOMETPUYECKOH (opme. 05 9 5
®opmyiia Myaspa. KopeHb N-0#1 CTENEHU U3 KOMIUIEKCHOTO YHUCIIA. ’
[TokazarenpHas popma kommekcHoro yucia. Gopmyna Dumepa.
Pasjen 6. Jluneiinble onepaTopsbl 2 4 6
[onpazmen 6.1. Tlonstue nuHeitHOTO oOmepaTtopa. Ilpumepsr
JINHEMHBIX ONepaTtopoB. [[elCcTBUS HAll TMHEWHBIMHU ONEPATOPAMHU. 1 2 3
OOwmuit  BUA JUHEHHOrO omeparopa, MaTpula JHMHEWHOTO
orepaTopa.
IMonpazmen 6.2. CoOcTBeHHBIE 4YHCIa W COOCTBEHHBIE BEKTOPHI 1 9 3
MaTpUIEl. XapaKTepPUCTUIECKHI MHOTOWIEH MATPHIIBI.
Paspnen 7. JIuHeliHble MOAEIM B IKOHOMHYECKHUX 3a/1a4ax 2 6 6
[Monpazmen 7.1. Monienb MeXIyHapOHOM TOPTOBJIH. 1 3 3
[Moppaznen 7.2. Cratudeckast MOJENb JTUHEHHONW MHOTOOTpacIeBOi 1 3 3
SKOHOMUKHM JIEOHThEBA.
Bcero 14 42 43
4.2.2. Ouno-3a04ynas ¢popma o0ydeHust
KonTakrHas
paborta
Paznensl, mompa3aesnsl TMCIUIUTMHBI CP
J I13
Pa3nen 1. MarpuuHnas aaredpa 1 1 10

[Mogpazgen 1.1. Marpunpl. Onepanuu Hajg mMatpuriamMud.  OCHOBHBIS
cBOMcTBa ormepanuii Hang Marpunamu. Omnpenenutenb. Berawcnenne| 0,5 0,5 5
obOpatHo#t maTpuilpl. CBOMCTBA OOpaTHOM MATPHUIIBI.

[Monpazaen 1.2. Panr matpuiiel. BerauciaeHue panra MaTpHILbL. 0,5 0,5 5
Pazpen 2u Pemenne cucrem JIMHEHHBIX aJire0pamyecKHux 2 2 12
YPaBHeHHUii

[Mogpaznen 2.1. Pemienue cucrteM ypaBHEHH MaTPUYHBIM METOJIOM.

Pemenne cucrem ypaBHeHuit merogom Kpamepa. Pemenue cucrem| 1 1 6
ypaBHeHUl MeTo10M ["aycca.

[Tonpazaen 2.2. CTpyKTypa MHOYKECTBA PEIICHUN CUCTEMBI JTMHEHHBIX 1 1 6

ypaBHenuil. Teopema Kponekepa-Kamnemnu.

Pasnen 3. OCHOBBI BEKTOPHOI ajaredpbl 2 1 13

IMogpaznen 3.1. ITlomsatue BekTopa. JlMHeHHBICE oOlepanuu Ha
BEKTOpaMH, HUX CBOHcTBAa. TeopeMa O KOJUIMHEAPHBIX BEKTOpPaX.
JleficTBusl HajJ BEKTOpaMH, 3aJaHHBIMH CBOMMH KOOPJIMHATAMHU. 1 1 8
Monyne BekTopa. Hampasmstoniye kocuHycsl BekTopa. KoopauHaThl
MPOU3BOJBHOTO BEKTOpa B JIEKAPTOBOM CHUCTEME KOOpAMHAT.
CkassipHO€ MPOU3BEJIEHUE BEKTOPOB.

IMonpaznen 3.2. ITlonsatue nuHeHHOro mpocTpaHcTBa. Ilpumepsr
JIMHEWHBIX MPOCTPaHCTB. JIMHEeNHas 3aBUCUMOCTb U HE3aBUCHMOCTH

1 - 5
BEKTOpOB. PaHr cuctembl BeKTOPOB. ba3uc u pa3MepHOCTb BEKTOPHOIO
npoctpancTBa. KoopauHaTel BekTopa B Oasuce.
Pa3nen 4. Jluneiinbie MHOT000pa3usl B eBKJIUA0BbBIX 2 2 10

MPOCTPAHCTBAX
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[Monpaznen 4.1. YpaBHeHue nOpsIMOM HaA IJIOCKOCTH. YpaBHEHUE
OpsIMOM, NPOXOJAIIEH 4Yepe3 3aJaHHYI TOYKY IEPHEHAMKYJIPHO
3amaHHOMY BekTopy. HccrnenoBanme oOmiero ypaBHeHus mnpsiMoi.| 1 1 4
Yron  Mexay — NpSAMBIMH. VYcnoBuss  mapajienbHOCTH U
NIEPIEHIUKYJIIPHOCTH MPSMBIX.

[Toxpaznen 4.2. YpaBHEHHE TUIOCKOCTH, TTPOXOIAIICH Yepe3 3aJaHHYIO
TOYKY NEPIIEHIUKYJIAPHO 3aaHHOMY BekTopy. MccnenoBanue o0iero
ypaBHeHUs IUIOCKOCTH. KaHOHMYecKoe ypaBHEHHE IIpsSMOM B
NPOCTPAaHCTBE. YpaBHEHHE MpsAMOH, mnpoxondmeid uepes ase| 0,5 0,5 4
pa3auyYHbIE TOYKU MPOCTPAHCTBA. YTOJI MEXAY IJIOCKOCTAMHU. YTOI
MEXAY TMpSAMBIMH B IPOCTPAHCTBE. YTOod MeEXAYy MpsAMON U
IJIOCKOCTBIO.

[Monmpazmen 4.3. KpuBble BTOpPOTO MOpSAKA: AIUIMIC, TUNEpOOIa,

0,5 0,5 2
napaboJa.

Pa3zgen 5. MHOro4wieHbl 1 KOMIIEKCHbIE YHCJIA 1 1 12

[Monpazgen 5.1. Muorousnensl. KoMIiekcHbIE unciaa U JSHCTBUS HaT 05 05 6
HUMHU. MOylb M apryMeHT KOMILJIEKCHOTO YHCIa. ’ ’

[Moapaznen 5.2. @opMbl 3aNTUCH KOMIUIEKCHBIX ducell. JlecTBHs Ha
KOMIUIEKCHBIMH YHCJIaMH B TpUTOHOMeTpHueckoir dopme. Dopmyna
MyaBpa. Kopenp N-oif cTenmeHM W3 KOMIUIEKCHOTO  YHCIA.
ITokazarenpHas popma kommekcHoro yucia. Dopmyna Dimepa.

Pa3znea 6. JIuneiinblie oneparopbl 1 1 12

[Mompazmen 6.1. Tlomatme nmHEHHOTO oOmnepaTopa. Ilpumepsr
JUHEHHBIX omeparopoB. [leiicTBus Hajn nuHeHHBIMH omepatopamu.| 0,5 0,5 6
OO6mwmii BU IMHEHHOTO oTiepaTopa, MaTpHIla JUHEHHOTO oneparopa.

[Mogpaznen 6.2. CoOcTBeHHBIE 4YHCIIa W COOCTBEHHBIC BEKTOPHI

. 0,5 0,5 6
MaTpullbl. XapaKTepUCTUYECKUH MHOTOUJIEH MATPHIIBI.

Paszngen 7. JInHeliHbIe MOJ€EJIH B DKOHOMUYECKHUX 321a4aX 1 - 12

[Tonpazgen 7.1. Moaenb MeXTyHapOAHOM TOPTOBJIH. 0,5 - 6

[Mogpazgen 7.2. Cratudeckass MOJCNb JMHEWHONW MHOTOOTPACICBON 05 6
SKOHOMHUKH JIeOHTLEBA. '

Bcero 10 8 81

4.3. IlepeyeHb TeM M y4eOHO-METOJAMYECKOr0 ol0ecnevyeHus JJIsi CaAMOCTOATEIbHOM
padoThI 00yYaArOIIMXCS

O0beM, u
Ne Tema caMOCTOATEILHON Y4eOHO-METOJUYECKOE dbopma oOyueHus
n/m paboThI oOecneueHue oYHas OYHO-
3a04Has
Moapaznen 1.1. Marpuusbl. Onepanun Hag mMarpuuamMu. OCHOBHbBbIE 2 5
cBoiicTBa omepaumii Haa marpunamu. Omnpenenurenb. Bbruucienue
o0paTHoii marpunbl. CBolicTBa 00PaTHOI MAaTPHIIBI.
1. | OGmas dbopmyna s | Pxkesckuii C. B. Boicmas 2 5
BBIYHCIICHUS OIpeaenuTenel, | matemaruka [: muHeitHas anrebpa u
TeopeMa Jlammnaca. aHAJINTHYECKas TeOMETPHS:

yuebHoe nmocobue / C.B. PxeBckuii.
— MockBa: UHOPA-M, 2019. —
211 c. - TeKCT: ANEKTPOHHBIU. -
URL:
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http://znanium.com/catalog/product
/1065260

Bricmas MaTeMaTHKa JUIS
SKOHOMHUCTOB: y4eOHHK VIS
CTYICHTOB BY30B, OOyUYarOIIUXCS
110 9KOHOMHYECKUM
cnenuansHocTsM / [H. 1. Kpemep
[u mp.]; mox pen. H. 1. Kpemepa -
M.: IOnwnTH, 2010 - 480 c.

Hoapa3znen 1.2. Panr
Buluncienne panra MaTpunbl.

MaTpulbl.

basucHbIi MHHOP MAaTpPHUBI.

2. | ba3ucHBII MUHOD MaTPHUIIBI

Pxesckuii C. B. Bricmas
MareMaruka l: nuHeitHas anrebpa u
aHaJTUTUYECKas TeOMETPHUst
yaebHoe nocoo6ue / C.B. PxxeBckuii.
— MockBa:. UTH®PA-M, 2019. —
211 c¢. - TekcT: HNEKTPOHHBIU. -
URL:
http://znanium.com/catalog/product
/1065260

Bricmas MaTeMaTHKa TS
SKOHOMHCTOB: Y4EeOHUK JUTS
CTYJICHTOB BY30B, OOYYarOIINXCS
o SKOHOMHUYECKUM
cnenuansHocTsM / [H. . Kpemep
[u mp.]; mon pen. H. II. Kpemepa -
M.: FOnuTu, 2010 - 480 c.

MMoapa3znen 2.1. Pemenne cucrteM ypaBHeHHI MATPUYHBIM METO0M.
Pemenne cucrem ypaBHeHuii Metonom Kpamepa. Pemenue cucrem

ypaBHeHuii MeTogoM I'aycca.

3. | Pemenne cucrem ypaBHEHUH
metoaoM XKopaana-I“aycca.

Pxesckuii C. B. Beicmas
MareMaruka l: nuHeitHas anrebpa u
aHAJIUTUYeCKas reOMEeTpHs
yaebHoe nocooue / C.B. PxxeBckuii.
— Mocksa: UTH®PA-M, 2019. —
211 c. - TekcT: 2JIEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Bricmias MaTeMaTHKa IS
9KOHOMHCTOB: y4eOHHK TUIS
CTYIEHTOB BY30B, OOydaroluxcs
o 9KOHOMUYECKUM
cnenuansHocTsM / [H. . Kpemep
[u nop.]; mon pen. H. L. Kpemepa -
M.: IOnwnTH, 2010 - 480 c.

Hoapa3nen 2.2. CTpyKTypa MHOKeCTBA PelIeHUIl CHCTEeMbI JIMHEHHBbIX
ypaBHenuii. Teopema Kponekepa-Kanemnn.

4. | Pemenue OJHOPOJHBIX
CUCTEM ypaBHECHMIA.

Pxescknii C. B. Bricmias
maTteMatuka [: nuHeliHas anrebpa u
aHAJINTUYECKAs TEOMETPHUSL:
yuebHoe nmocobue / C.B. PxeBckuii.
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— MockBa: UHOPA-M, 2019. —
211 c. - TekcT: 37AEKTPOHHBIMA. -
URL:
http://znanium.com/catalog/product
/1065260
Bricmas MaTeMaTHKa TS
3KOHOMHUCTOB: Y4eOHHK VIS
CTYICHTOB BY30B, OOYyUYarOIUXCS
o SKOHOMUYECKUM
cnenuansHocTsM / [H. 1. Kpemep
[u mp.]; mox pen. H. 1. Kpemepa -
M.: IOnwnTH, 2010 - 480 c.
Moapa3znen 3.1. Ilousitue BexkTOpa. JluHeliHble omepamuu Hajg
BeKTOpaMH, HX cBoiicTBa. Teopema 0 KO/UVIMHEAPHBIX BEKTOpax.
JeiicTBUST HaJA BeKTOpPaMH, 3aJaHHLIMH CBOMMH KOOPAMHATAMHU. 4 8
Moayas BekTOpa. HampaBJsilonmme KOCHHYChI BekTOopa. KoopauHarsi
NPOM3BOJILHOTO BeKTOPa B [eKapTOBOil cucTeMe KOOPAMHAT.
CkaJjisipHoe npou3Be/iecHHe BEKTOPOB.
Pxesckuii C. B. Bricuras
Maremartuka [: muHelHas anredpa u
aHAJTUTHYECKas TeOMETPHSI
BekropHoe npousBeneHue | yaeonoe nocodue / C.B. PxkeBckmii.
5. | BEKTOpOB. Cwmemannoe | — MockBa: UH®OPA-M, 2019. — 4 8
IIPOU3BEICHUE BEKTOPOB. 211 c. - TekCT: HSNEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260
Monpaznen 3.2. Ilonsitue JMHeiHOro mnpocrpancrBa. Ilpumepst
JIMHEMHBIX NMPOCTPAHCTB. JIuHelHAasi 3aBUCUMOCTL M HE3aBHCHUMOCTH 4 5
BeKTOpOB. PaHr cucremMbl BekTOpPoB. ba3uc u pa3mepHoOCTh BEKTOPHOI0
npocrpancTrea. Koopaumnarsl BeKTOpa B 0a3uce.
Pxesckuii C. B. Bricmias
[Ipocreitmme CJIeICTBHS | MaTeMaTukKa l: nuHeitHas anredpa u
aKCUOM JUHEHHOTO | aHAIUTHYeCKas reOMETpHs
MPOCTPAHCTBA. yaebHoe nocooue / C.B. PxxeBckuii.
6. | [lomnpocrpancTBo JmHelHOTO | — MockBa: UH®PA-M, 2019. — 4 5
npoctpanctBa. IIpocteiimme | 211 ¢. - TekcT: 3IEKTPOHHBINA. -
CBOMCTBa nunerino | URL:
3aBHUCHUMBIX BEKTOPOB. http://znanium.com/catalog/product
/1065260
Hoapa3znen 4.1. YpaBHeHHe mnNpsiMO HAa IUIOCKOCTH. YpaBHeHHe
NpsiMoii, mnpoxoJsimieil d4epe3 3aJaHHYI0 TOYKY NepPHEeHIMKYJISIPHO 3 4
3aaHHOMY BeKTOopy. UccienoBanue 001ero ypaBHeHusi NpsiMoii.
.. | Pxesckuii C. B. Bricras
VYpaBHeHue npsIMOii, . .
HPOXOIAIICH Hepes 3a1aHHYIo MaTemaTHka [: nuHeiinas anreOpa u
TOUKY MAPALIETHHO JAHHOMY aHAJIUTUYeCKas reoMeTpus
BeKTOpY. VpaBHEHHE pAMOii yuebHoe nocobue / C.B. PxeBckuii.
7. MpoXonAmeH  4epes Be’ — Mocksa: UHOPA-M, 2019. — 3 4
P P A 211 c. - Tekcr: 2IEKTPOHHBIMA. -
TTaHHbBIE TOUKH. | o) .
Eggﬁfgpmecme YPABHEHIA | 1nttp://znanium.comycatalog/product
/1065260
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Bricmas MaTeMaTHKa IS
SKOHOMUCTOB: y4eOHHK VIS
CTYICHTOB BY30B, OOYyUYarOIUXCS
o IKOHOMHYECKUM
cnenuansHocTsM / [H. 1. Kpemep
[u mp.]; mox pen. H. 1. Kpemepa -
M.: IOnwnTH, 2010 - 480 c.

IMonpa3nen 4.2. YpaBHeHHe IUIOCKOCTH, NMPOXOAsIIel 4yepe3 3aJaHHYIO
TOYKY NMePNeHIHKYJISIPHO 3aJaHHOMY BekTopy. McciaenoBanue oduero
ypaBHeHHsi TJIOcKocTH. KaHoHMYeckoe ypaBHeHHe TIpsIMOi B
NPOCTPAHCTBE. YpaBHEHHE MPSMOii, IPOXOAsIIei Yepe3 IBe pa3iHYHbIe

TOYKH NIPOCTPAHCTBA.

[Tapamerpudeckue ypaBHEHUS
MPSIMOM.

Pxescxkuii C. B. Bricmas
MareMaruka l: nuHeitHas anrebpa u
aHaJTUTHYECKas TeOMETPHUsI
yaeOHoe nocooue / C.B. PxxeBckuii.
— MockBa:. UTHOPA-M, 2019. —
211 c¢. - TekCT: HNEeKTPOHHBIU. -
URL:
http://znanium.com/catalog/product
/1065260

Bricmas MaTeMaTHKa TS
SKOHOMHCTOB: Y4EeOHUK JUTS
CTYJICHTOB BY30B, OOYYarOIINXCS
o SKOHOMUYECKUM
cnenuansHocTsM / [H. . Kpemep
[u mp.]; mon pen. H. II. Kpemepa -
M.: FOnuTu, 2010 - 480 c.

MMonpasnen 4.3. Kpusble BTOPOro
napaboJia

NMopsiAKAa: JJUIMIC, TunepooJa,

BriBon KaHOHUYECKOTO
ypaBHEHHsI 3JUTUICAa. BBIBOA
KaHOHHMYECKOTO  ypaBHEHUS
TUIEepPOOJIBI. BeiBonx
KaHOHHMYECKOTO  ypaBHEHUS
1apadoJIbI.

Pxesckuii C. B. Beicmas
MareMaruka l: nuHeitHas anrebpa u
aHAJIUTUYeCKas reOMEeTpHs
yaebHoe nocooue / C.B. PxxeBckuii.
— Mocksa: UTH®PA-M, 2019. —
211 c. - TekcT: 2JIEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Bricmias MaTeMaTHKa IS
9KOHOMHCTOB: y4eOHHK TUIS
CTYIEHTOB BY30B, OOydaroluxcs
o 9KOHOMUYECKUM
cnenuansHocTsM / [H. . Kpemep
[u nop.]; mon pen. H. L. Kpemepa -
M.: IOnwnTH, 2010 - 480 c.

Hoapa3nea 5.1. MHOro4/ieHbl 1 KOMILIEKCHbIE YHCJIA

Paznoxxenne MHOro4wieHa Ha

10. MHOXuTeu. Teopema be3y.

Pxesckuii C. B. Bricmias
maTtematuka [: nuHelHas anrebpa u
aHaJIUTUYECKas TEOMETPHSL:
yuebHoe mocobue / C.B. PxeBckuii.
— MockBa: UHOPA-M, 2019. —
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211 c. - TekcT: 37AEKTPOHHBINA. -
URL:
http://znanium.com/catalog/product
/1065260

Bricmas MaTeMaTHKa JUIS
3KOHOMHUCTOB: Y4eOHHK VIS
CTYICHTOB BY30B, OOYyUYarOIUXCS
o 9KOHOMHUYECKUM
cnenuansHocTsM / [H. 1. Kpemep
[u nmp.]; mox pen. H. 1. Kpemepa -
M.: IOnwnTH, 2010 - 480 c.

Moapa3nen 5.2. @opmbl 3anMCUH KOMILUIEKCHBIX 4yMces. JleiicTBusi Haj
KOMILIEKCHBIMU YMCJIaMHM B TPUroOHOMeTpu4yeckoi ¢opme. @opmya
Myaspa. KopeHb N-0H CcTemeHM M3 KOMILUIEKCHOIO  4HcJIA.
Iloka3aTenbHasi popma KoMIIeKCHOT0 uyncaa. Dopmyaa Dilsepa.

Pxesckuii C. B. Bricmas
MareMaruka l: nuHeitHas anrebpa u
aHaJTUTUYECKas TeOMETPHUsI
yaebHoe nocooue / C.B. PxxeBckuii.
11. | HepaBeHCTBO TpeyroibHHKA — Mocksa: UHOPA-M, 2019. —
211 c. - TekcT: 3JIEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Ioapa3nen 6.1. IlonsaTue JuHeiiHoro oneparopa. IlpuMepsbl JHMHEHHBIX
omeparopoB. JleiicTBUSI HaJ JHHEHHbIMHM omnepaTopamMu. OOmumii BUI
JIMHEIHOTr 0 ONepaTopa, MATPHULA JUHEHHOr0 oneparopa.

Pxesckuii C. B. Beicmas
MareMaruka l: nuHeitHas anrebpa u
aHAJIUTUYeCKas reOMEeTpHs
yaebHoe nmocooue / C.B. PxxeBckuii.
— Mocksa: UTH®PA-M, 2019. —
211 c. - TekcT: 2JIEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Bricmias MaTeMaTHKa Ui
SKOHOMHCTOB: y4eOHHK TUIS
CTYIEHTOB BY30B, OOydaroluxcs
o 9KOHOMUYECKUM
cnenuansHocTsM / [H. . Kpemep
[u mp.]; mox pen. H. 1. Kpemepa -
M.: IOnwnTh, 2010 - 480 c.

[IpeoOpa3oBanne  MaTpPHUIIBI
12. | nuHeitHOrO oOmeparopa IpHU
nepexoje K HOBOMY 0a3ucy

IMoapa3nen 6.2. CoOCTBeHHBbIE 4YHCJIA M COOCTBEHHbIE BEKTOPbI
MaTpHIbl. XapaKTePUCTHYECKH I MHOTO4IeH MATPHIbIL.

Pxesckuii C. B. Bricmias
marteMaTuka [: nmuHeliHas anrebpa u
aHaJIUTUYeCKas reoMeTpHUst
yuebHoe nmocobue / C.B. PxeBckuii.
— MockBa: UHOPA-M, 2019. —
211 c. - TeKCT: ANEKTPOHHBIU. -
URL:

VHBapHaHTHOCTD
XapaKTepUCTUYECKOTO
MHOTO4WJIEHAa  OTHOCUTEIIBHO
BbIOOpa Oazuca

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

Bricmas MaTeMaTuKa JUIS
SKOHOMHUCTOB: y4eOHHK VIS
CTYICHTOB BY30B, OOYyUYaOIUXCS
110 9KOHOMHYECKUM
cnenuansHocTsM / [H. 1. Kpemep
[u mp.]; mox pen. H. 1. Kpemepa -
M.: IOnwnTH, 2010 - 480 c.

Moapa3nen 7.1. Moaeab MeKITYHAPOAHOH TOPTOBJIM. 3 6
Pxesckuii C. B. Bricmas
MareMartuka l: nuHeitHas anrebpa u
aHaJTUTUYECKas TeOMETPHUst
yaebOHoe nocoo6ue / C.B. PxxeBckuii.
— MockBa:. UTHO®PA-M, 2019. —
Hcnonb3zoBanue anreOpsl N
211 c¢. - TekcT: HSNEKTPOHHBIU. -
MaTpHII. Hcnonp3oBanne URL:
CHUCTEM JIMHEWHBIX : i
.. | http://znanium.com/catalog/product
14. | anreOpandeckux ypaBHEHUH. 3 6
/1065260
Monenb JleonTheBa
. Bricmas MaTeMaTHKa TS
MHOTOOTPACJICBON AKOHOMUKH )
. SKOHOMHCTOB: Y4EOHHK JUTS
(6amaHCOBBIN aHATH3).
CTYJICHTOB BY30B, OOYYarOIINXCS
o SKOHOMHUYECKUM
cnenuansHocTsM / [H. 1. Kpemep
[u mp.]; mon pen. H. II. Kpemepa -
M.: FOnutn, 2010 - 480 c.
IMoapa3znen 7.2. Cratuyeckass Mojesib JIMHEHHOW MHOrooTpacjeBoii 3 6
3KOHOMMKHM JIeoHTHeBA.
Pxesckuii C. B. Beicmas
MareMaruka l: nuHeitHas anrebpa u
aHAJIUTUYeCKas reOMEeTpHs
S KOHOMIKO-MATeMATHIECKAS yaebHoe nocoo6ue / C.B. PxxeBckuii.
— Mocksa: UTH®PA-M, 2019. —
MOJEIb MEXO0TPacieBOro .
211 c. - TekcT: 2JIEKTPOHHBIN. -
OanaHca. [Ipumenenue URL:
0anaHCcOBOTO MeToJ1a B : .
A http://znanium.com/catalog/product
15. | ananuze AKOHOMHUYECKUX 3 6
. . /1065260
MoKasaresei. Jluneiinas
Bricmias MaTeMaTHKa IS
MOJEIb TOPTOBIIH. .
SKOHOMHCTOB: y4eOHHK TUIS
CrpyrypHas MaTpuia | o NEHTOB BY30B, OOyuaroluxcs
TOPrOBJIH. Y Y308, i
o SKOHOMUYECKUM
cnenuansHocTsM / [H. . Kpemep
[u mp.]; mon pen. H. I1I. Kpemepa -
M.: IOnwnTh, 2010 - 480 c.
Bcero 43 81



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

Crpannna 14 u3 36

S. ®oHa OLIEHOYHBIX CPEACTB IJISl POBEACHU S IPOMEKYTOYHOM aTTeCTALUMN

5.1. Dransl popMUpPOBAHUS KOMIIETEHIUI

Nuauxkarop
Ioapa3zaen nMCHUNITHHBI KomnereHnnusi | 10CTH:KeHUSs
KOMIIeTEeHIIUH
[Mogpazgen 1.1. Marpunpsl. Onepanuu HaJa MaTpPUIIAMH. 33
OcHOBHBIE  CBOWCTBa oOmepauuid HaJ  MaTpULIAMH. OIIK-2
Ompenenurens.  Beruncienne  0OpaTHOW — MaTPHIBI. V4
CaoiicTBa 0OpaTHON MaTpPHULIBL.
[Mogpaznen 1.2. Panr wmartpunbl. Breruucnenwe panra OIIK-2 33
MAaTPHIIBI. V4
[Toppaznen 2.1. Pemenue cucremM ypaBHEHUN MaTpUYHBIM OIIK-2 33
METOJIOM. PelieHne CHUCTEM  ypaBHEHHH  METOJIOM va
Kpamepa. Pemenne cucreM ypaBHeHuil metooM ['aycca.
[Moppaznen 2.2. CrpyKkTypa MHOXECTBAa pEILICHHU OIIK-2 33
CHUCTEeMBbl JIMHEHHBIX ypaBHeHHil. Teopema KpoHekepa- Va4
Kanemnm.
ITonpasznen 3.1. Ilonsitue Bekropa. JImHelHbIle onepanuu OIIK-2 33
HaJl BEKTOPAMH, UX CBOMCTBa. Teopema O KOJIMHEAPHBIX
BekTOpax. JlelcTBUs HaJ BEKTOPAMH, 33 JaHHBIMH CBOUMH
KoopauHatamMu. Moxaynes  BekTopa.  Hampasmsromue V4
KOCHHYCHI BekTopa. KoopanHaThl MpOM3BOJILHOTO BEKTOPA
B  JIEKapTOBOM  cucrteme  koopauHaT.  CkalsipHOE
MIPOU3BEICHUE BEKTOPOB.
[Tonpazpnen 3.2. IloHsiTHE JAMHEWHOrO MPOCTPAHCTBA. OIIK-2 33
[Tpumepsr JIMHEMHBIX MIPOCTPAHCTB. JIuneitnas
3aBUCHUMOCTb U HE3aBUCUMOCTb BEKTOpPOB. PaHT cucTembl va
BeKTOpoB.  basuc u  pa3MepHOCTH  BEKTOPHOTO
npoctpancTBa. KoopauHarel BekTopa B 6asuce.
[Tonpaznen 4.1. VYpaBHeHwe nOpsIMOM Ha IIJIOCKOCTH. OIIK-2 33
YpaBHeHHEe TPSIMON, MPOXOAAIIEH Yyepe3 3aJaHHYI0 TOUKY
MEPIeHIUKYIAPHO 3aJlaHHOMYy BekTopy. MccnenoBanue
oOuiero ypaBHEHHS NPSAMON. YTOJI MEXKIY HPSIMBIMH. Y4
VYcinoBus mapamieNbHOCTH W MEPHEHIUKYISIPHOCTH
MPSIMBIX.
[Tonpaznen 4.2. YpaBHEHHE IUIOCKOCTH, MPOXOISIICH OIIK-2 33
yepe3 3aJlaHHYI0 TOYKY NEpPIEeHIUKYISIPHO 3aJaHHOMY
BekTopy. MccnenoBanue oO1ero ypaBHEHHUS TIOCKOCTH.
KaHonnyeckoe ypaBHeHHE TPSMOl B TMPOCTPAHCTBE.
YpaBHeHHE MPSAMOM, MPOXOIAIEH Yepe3 ABE pa3INdHbIC V4
TOYKH TMPOCTPAHCTBA. YTOJ MEXAY IUIOCKOCTSIMH. YTOJ
MEXy NPSIMBIMH B MPOCTPAHCTBE. YTOJ MEXKIY NMPIMOUA 1
MIJIOCKOCTBIO.
IMonpaznen 4.3. KpuBble BTOpOro mnopsaka: 3JUIMIC, OIIK-2 33
runepOoJia, napadoa. V4
[Mogpazgen 5.1. Mmuorounensl. KoMmiekcHble uncia u OIIK-2 33
NEeNCTBUS HaJ HUMU. MOJyJlb U apryMEeHT KOMIIJIEKCHOTO va
YyHUCIa.
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[Monpazgen 5.2. @opmbl 3amucu KOMIUIEKCHBIX YHCEIL. OIIK-2 33
HerictBus HaJ KOMIUIEKCHBIMU YHCIaMU B
Tpuronomerpuyeckor popme. Popmyna Myaspa. Kopens
N-ofl cTeneHuW U3 KOMIUIEKCHOTO uucia. [lokazarenbHas
dhopma koMmIuiekcHoro yucia. Gopmya Diinepa.

Ilogpaznen 6.1. Ilonstue snuHEHHOro omeparopa. OIlIK-2 33
[Ipumepsl  JMHENHBIX  omeparopoB. [lelictBus Hax
JIMHEWHBIMU  OIIEpaTOPaAMH.
oneparopa, MaTpHLA JUHEHHOTO ONepaTopa.

OO0mmi BHUI JHUHEHHOIO V4

[Mogpazgen 6.2. CoOcTBeHHbIE 4YHClIa W COOCTBEHHBIC OIIK-2 33
BEKTOPBl MAaTpUlbl. XapaKTEepUCTUYECKUM MHOIOYIEH

V4

MaTpHIIBL.
[Tonpaznen 7.1. Monens MeXAyHapOIHON TOPTOBIIH. OIIK-2 V4
[Mogpazgen 7.2. Craruueckass MOJeidb  JIMHEHHOU OIIK-2 V4
MHOT0OTPacJI€BON SKOHOMHKH JI€OHThEBA.

5.2. lIkaabl 1 KPUTEPUHN OLEHUBAHUS TOCTUKEHUSI KOMIETEHUH

Bunsr ontenok OneHkn

AxaneMuueckas OlleHKa 110 2-X
o He 3ayreno 3a4yTeHo
OanbHOM 1IKase (3ader)

5.2.2. Kpurepuu ouieHUBAHUS TO0CTHKEHUS KOMIIETEHIUM

Kpurtepun oneHku Ha 3a4ere

OneHka sK3aMeHaropa, Kpurepun
YpoBeHb
3adTeHo OOyuaromuiicsi MoKaszajl 3HAHUE OCHOBHBIX TOJIOKCHHH Yy4eOHOM
JUCHUIUIMHBI, YMEHHE IMOJY4YUTh C IOMOUIBIO IIpernojaBaTens
MPAaBWJIbHOE pelIeHNEe KOHKPETHOM MPaKTHUUeCKOl 3a/1auu U3 4ucia
MpPEIYyCMOTPEHHBIX  pabodeil  MporpaMMoi, 3HAKOMCTBO  C
PEKOMEHIOBAaHHOM CITPABOYHOM
He 3auteno [Tpu oTBeTe 0OyyaroIerocs: BRISIBIIIUCH CYIIECTBEHHbIE MPOOETbl B

3HAHMUSIX OCHOBHBIX MOJIOKEHUH y4eOHOW MUCIUIUIMHBI, HEYMEHUE
C TOMOUIBIO TMpernojaBaTelis IMOJIYYUTh [PaBHWIbHOE pEIICHUE
KOHKPETHOW MPaKTUYECKOW 3aJayll U3 YUCiIa MNPeAyCMOTPEHHBIX
paboueili mporpaMMoi y4eOHOM TUCIUILTNHBI

Kpurepun oueHku TecToB

OueHka, ypoBeHb
TOCTHIKEHUSI
KOMIIETEHIINH

Onucanue KpuTepuen

OTIUYHO, BEICOKHI

Coneprkanue mpaBUIbHBIX OTBETOB B TecTe HE MeHee 90%

X0po1Io, MPOIBUHYTHIN

CO,Z[ep)KaHI/IC IIPpaBUJIbHBIX OTBETOB B TCCTC HC MCHEC 75%

Y 10BIIETBOPUTEIBHO,
IIOPOTOBBINI

Coz[epn(aHI/Ie MpaBUJIbHBIX OTBECTOB B TECTC HC MCHEC 50%

HeynosnerBopurensHo,
KOMIIETEHIIUS] HE OCBOECHA

Conep;xaHI/Ie MpaBUJIBHBIX OTBECTOB B TECTC MCHECC 50%
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Kpurepuu oieHKH yCTHOr0 onpoca

Onenka, ypoBeHb
ITOCTHKEHUSI
KOMIETEHIINHN

Onucanue KpUuTepUeB

3auTeHo, BHICOKHUH

CTyzneHT JEMOHCTPUPYET YBEPEHHOE 3HAHME Marepualla, 4eTKO
BBIPAYKAET CBOIO TOUY 3pEHHUS IO PACCMaTPUBAEMOMY BOIIPOCY,
IPUBOJIS COOTBETCTBYIOUIUE NPUMEPHI

3auTeHo, MPOIBUHYTHIN

CTyneHT JeMOHCTPUPYET YBEPEHHOE 3HAaHHME MaTepuana, HO
JIOTIYCKAeT OT/IEIbHBIC MOTPEIIHOCTH B OTBETE

3auTeHo, MOPOTOBbIH

CTyneHT JeMOHCTPUPYET CYIIECTBEHHBIE MPOOENbl B 3HAHUSIX
Marepuaa, oMycKaeT OIMUOKHA B OTBETAX

He 3auteno,
KOMIICTCHIIUS HE
OCBOCHA

CTyneHT IeMOHCTpUPYET HE3HaHWE MaTepuana, JOIMycKaeT rpyobie
OLINOKA B OTBETAX

KpnTepml OICHKHU pEIICHUSA 3a1a4

OreHka, ypoBeHb
OCTHIKEHUSI
KOMIIETEHITNI

Onncanne KpUTEprEB

3a4TeHO, BEICOKHHU

CTyneHT yBepeHHO 3HAeT METOJMKY U aIrOPUTM PEIIeHUs 3aJauu,
HE J0IyCKaeT OMMOOK MU €€ BBIIOJIHEHUH.

3auTeHo, ITPOIBUHYTHIN

CTyaeHT B 11€JI0M 3HAET METOJIUKY U aITOPUTM PEIICHUS 3a/1a4u, HEe
JIOTTyCKaeT TPyObIX OMTHOOK TIPU €€ BBHITIOJTHCHHH.

3a4TeHO, MOPOTrOBBII

CTyneHT B LIeJIOM 3HAeT METOJIWKY M aJTOPUTM PEIICHHUs 3aJlauyH,
JOTyCKaeT OmMMUOOK MPU €€ BBIMOJIHEHUH, HO CIIOCOOCH MCIPABUThH
WX TIPU TIOMOIIIH IPETIoAaBaTENsl.

He 3aureno,
KOMITICTCHITUS HE
OCBOCHA

CTyneHT He 3HAeT METOJWKY M QJITOPUTM pEIICHUs 3alaud,
JOTIyCKaeT TpyOble OMMOKH TPH €€ BBIMOJHCHHH, HE CIOCOOeH
WCTPABUTh UX MPH MOMOIIN MPENOIaBaTeIIsl.

5.3. MaTtepuaJbl AJis1 OLEHKH JOCTHKEHUSI KOMIIeTeH Uil

«He mpenycMoTpeHbI»

«He npeaAyCMOTPCHBID»

«He npeaAyCMOTPCHBD

5.3.1.1. Bonpochl Kk 3K3aMeHy

5.3.1.2. 3agauu K 3K3aMeHy

5.3.1.3. Bonpocel K 3a4eTy ¢ OLEHKOM

5.3.1.4. Bonpocsl K 3a4eTy

Komre-
No Conepxxanue S NJAK
1 Martpuusl. Onepauyu Hajg Matpuami. OCHOBHBIE CBOMCTBA OIIK-2 V4
onepanuii HaJl MaTpULIAMHU.
Omnpenenurenu  KBaJapaTHBIX Marpuil: omnpenenenue u | OIIK-2
2. OCHOBHBIE  CBOMCTBAa. MuHOpHI U  anredpanyeckue V4
JIOTIOJTHEHHS.
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3 Oo6mas popmyna anst BeIYMCIEHUs onpenenurencii, Teopema |  OIIK-2 33

' Jlanmaca. O6patHast MaTpuIa. V4

4 Boruucnenne oOpatHoit Matpunsl. CpoiictBa oOpatnoit | OIIK-2 V4
MaTpPHUIIBL

5 Panr wmatpunpl. basucublii muHOp Matpunbl. Beruucnenwe | OIIK-2 3
paHra MaTpHIIbI.

6. Pemenue cucreM ypaBHeHuit merogom Kpamepa. OIIK-2 V4

7. Pemenue cucreM ypaBHenuit merogom ["aycca. OIIK-2 V4

8 Pemrenne cucremsl TMHENHBIX YPAaBHEHHUI B MAaTPUYHON OIIK-2 V4

' dopme.

9. Pemenue cucreMm ypaBHeHuit meronom ["aycca. OIIK-2 V4

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

11. | [lonstue Bekropa. JInHeitHble oneparuu Hax Bekropamu, ux | OIIK-2 33
cBoiicTBa. TeopeMa 0 KOJUIMHEAPHBIX BEKTOpaX.

12. | IIpoekuust BekTOopa Ha och. OCHOBHBIE cBoiicTBa mpoekmuu. | OITK-2 33
Yron mexnay BEKTOpaMH. YTOJ BEKTOpa ¢ ochio. [loHsiTne
0a3nca BEKTOPHOTO MPOCTPAHCTBA.

13. | HeiictBust ~ Haxg  BekTopamu,  3amaHHBIMH  cBouMmH | OIIK-2 33
KoopanHaTamu. Motynb BekTopa. Hampasisironue KOCHHYCHI
BekTOpa. KoopanHaTBI MPOU3BOIBLHOIO BEKTOPA B IEKAPTOBOM V4
crcTeMe KOOPIMHAT.

14. | CkanspHoe mpou3Be/ieHUE IBYX BEKTOPOB. OIIK-2 33

15. | YpaBHeHue mpsMOi Ha IUIOCKOCTH. YpaBHeHHe mpsimoi, | OIIK-2 33
MPOXOSIIeH dYepe3 3aJaHHYI0 TOYKY TEPIECHIUKYISIPHO
3alaHHOMY BekTopy. MccrnenoBanme oOmero ypaBHEHHUS v4
MPSMOIA.

16. | YpaBHeHHE mnpsMON, Tpoxonsmield dyepe3 3amaHHyl Touky | OIIK-2 33
napajuiesbHO TaHHOMY BEKTODY.

YpaBHeHue NpsSMOM, TPOXOASAUIEH yepe3 JBE AaHHBIE TOYKH. 4
[TapameTpuyeckne ypaBHEHUS IPSIMOM.

17. | Yron wmexnay mnpsaMmbiMH. YcioBus mnapawieasHoctd u | OIIK-2 33
MEePIEHANKYIISIPHOCTH MPAMBIX. V4

18. | YpaBHeHHE TUIOCKOCTH, MIPOXOASIEH uepe3 3amanHyro Touky | OIIK-2 33
NEpHeHIUKYIApHO  33JlaHHOMYy BekTtopy. HccrnenoBanue 7
0011ero ypaBHEHHUsI IJIOCKOCTH.

19. | Kanonmyeckoe ypaBHeHMEe TipsMod B  mpoctpaHctBe. |  OIIK-2 33
VYpaBHeHHe MpsMOH, NPOXOJLICH uepe3 JBe pa3iIUyHbIC va
TOYKH NpocTpaHcTBa. [lapamerpuueckrie ypaBHEHUS MPSMOi.

20. | Yron Mexay IUIOCKOCTAMU. YTON MEXKIy TMpPSIMBIMU B OIIK-2 33
IIPOCTPAHCTBE. YTOJ MEXAY NPSIMOHN U IJIOCKOCTBIO.

21. Onunc. BeIBo KAHOHMYECKOT0 YpaBHEHHUSI SJUIMIICA. OIIK-2 V4

22. | UccnenoBanue (opmbl siuica mo ero kaHoHumdeckomy |  OIIK-2 V4
ypaBHEHHUIO.

23. | 'unep6ona. BeIBoJ KAHOHWYECKOTO YpaBHEHUsI TUTIEPOOIIBIL. OIIK-2 V4

24, MHorounensl. Pa3noxkeHune MHOro4JieHa HAa MHOXKHUTEINH. OIIK-2 V4
Teopema besy.

25. | KommiekcHble uucna u JeiictBus Haa Humu. Moayns u | OIIK-2 33
apryMeHT KOMIUIEKCHOTO YHCIIa.

26. @opMbl  3amucH  KOMIUIEKCHBIX uucen. JledictBus Hag | OIIK-2 33
KOMIUIEKCHBIMU YMCJIaMU B TPUTOHOMETPUUECKOi hopme.

27. | ®opmyna Myaspa. Kopenb n-oit crenenn u3 kommiekcHoro | OIIK-2 33
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qHca.

28. | IlokazarenpHast ¢opma KomIiuiekcHoro umcia. Popmyna | OIIK-2 33
Ditnepa.

29. | Ilonstue nuHeiHoro mnpocTpaHcTBa. I[Ilpumepsr nuneinbix | OIIK-2 33
MIPOCTPAHCTB.

30. | Jluneiinasi 3aBUCIMOCTD U HE3aBHCHMOCTH BEKTOPOB. OIIK-2 33

31. | Panr cucrtemsr BekTopoB. basuc u pasmepHocTts BekTopHoro | OIIK-2 33
npoctpancTta. Koopaunatel Bektopa B 6asuce.

32. | Ilonstue nuHeiitHoro omeparopa. Ilpumepsr mmueinsix | OIIK-2 V4
oneparopos. JleHCcTBYS HaJl TMHEWHBIMU ONIEPATOPAMM.

33. | OOmuii BUJ JIWMHEWHOTO oreparopa, Mmartpuma JuHedHoro | OIIK-2 V4
oreparopa.

34. | CoOGcTtBeHHBIE 4YHMCIa W CcOOCTBEHHBIE BEeKTOphl Matpuipl | OIIK-2 33
XapakTepUCTUYECKU MHOTOYJIEH MATPHUIIBI.

35. Mo 1e1b MEeXKTyHAPOTHOW TOPTOBIIH. OI1K-2 Y4

36. | Cratmdeckass  Mojenb  JIMHEHHOW  MHorootrpacieBout | OIIK-2 Y4
SKOHOMHUKH JI€OHThEBA.

5.3.1.5. Ilepeyenb TeM KypCOBbIX IPOEKTOB (PadoT)
«He npexycMoTpeHbD»

5.3.1.6. Bonpocsl K 3a1iuTe KYpcoOBOIro npoexTa (padorsl)
«He npexycMoTpeHbD)

5.3.2. OueHo4YHbIe MATEPHUAJIbI TEKYLIET0 KOHTPOJIS
5.3.2.1. Bonnpochbl TeCTOB

Komme-
Ne Conep:xanue S— NJAK

1. 1 0 3 OIIK-2 V4

Onpenenutens (0 1 0| paBeH...
0 31

OFS

(?) 0;

(?) 4;

(?) 3

2. [ToagmHOXECTBO JaHHOTO JUHEMHOro MpocTpaHcTBa, 3amkHyToe | OIIK-2 33
OTHOCHTEJILHO JIMHEHHBIX OIEpalii, BBEJACHHBIX B JIAHHOM
JIMHEWHOM IIPOCTPAHCTBE, SBJISCTCS:

(?) HEMMHEWHBIM MTOANPOCTPAHCTBOM;

(?) cucremoti;

(") mHHEWHBIM IO AIPOCTPAHCTBOM.

3. | Bce kopHU XapaKTepUCTUYECKOTO YPAaBHEHHUS CaMOCOMPSKEHHOTO OIIK-2 33
omepartopa

(!) melicTBUTEBHBIE;
(?) MHUMBIE;

(?) monoxxuTENHHBIE;
(?) oTpUnIaTENBHEIE.

4. | Marpuua auHeiHoro oneparopa A, AeHCTBYIOIIETO B HEKOTOPOM OIIK-2 33
JMHEWHOM MPOCTPAHCTBE, SBJIAETCS B JAaHHOM 0a3uce TUaroHajabHOMN
TOT/Ia ¥ TOJIBKO TOTJIa, KOTJIa BCE BEKTOPHI ATOTO Oa3uca sBIISIOTC ...
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(cobcTBeHHBIMU TS A,

(?) maTpuILIEH-CTPOKOH;

(?) marpurieit cToIOHOM;

(?) BBIPOXKICHHON MaTpHIICH.

Pacnonoxenue MPAMBIX B IIOPAAKEC YBCIUUYCHUA YIJlIa KX HAKJIOHA K

ocu adcIuce

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

OIIK-2

33

C yBennyeHHeM pacCTOSIHUN JI0 Havajia KOOPAUHAT IpsMbIe

pacmoJjararoTcs:

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

OIIK-2

33

[Tape! 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
Y-3X-4=0, 3Y- 9X-12=0

ITepecekarorcs
[TapannenbHbI
[lepnenauKyIApHBI
CoBnamaror

OIIK-2

33

Bripaxenue, cooTBeTcTBYIOIIEE TpaduKy:
Ay

_~

3

\ A

M) y=0.5x+3;
(?) y=x-3;

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

OIIK-2

33

VYrnooii kodddurment K npsMon paBeH. ..
A
y

~

2

V><

73 0

(?) 3;

(?) -2;
(1) 2/3;
(?) 3/2.

OIIK-2

33

10.

Yron mexay npsambeIMA X -2y +3=0 u 3x+y-5=0 paBeH ...
rpagycam.

(?) 45;

(?) 30;

OIIK-2

V4
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(?) 90;
(1) 0.

11.

KoopauHate! BepiunHa napaGoist Y — 4y — 4X —8 = 0 uMeroT BuJ
(-3.2);

3.2);

(2.3);

(-2,-3).

OIIK-2 V4

12.

Kpupas X° — y* —4X +6Y = 9 uMeeT [eHTp B TOUKE C KOOPIHHATAMH
(2, 3);
(4,9);
(4,6);
(4, -6).

OIIK-2 V4

13.

BetBu mapa6omsr Y- — 4y + 2X + 8 = 0 HANPABJICHEI . ..
BJIEBO;

BIIPABO;

BHU3;

BBEpX.

OIIK-2 V4

14.

Vpasrenne 4x° — 5y +20x +30y + 10 =0 ompezenser:
(1) runepOouty;

(1) mapaboury;

(oxpyKHOCTB;

(") snurc.

OIIK-2 V4

15.

Cpenu BEKTOPOB 3 = (2i_—4 j_k_), b = (|__ j_—IZ) u
€ = (—4i +8] +2k) xommneapHEr. ..

OIIK-2 33

16.

U3 BEKTOPOB J = (| ) JT_3IZ) nh = (_i_+2 JT—SIZ) KOJLTHHEAPHBI
BEKTOPY E, rae A=(-3;1,5), B=(-4;3;2)...

OIIK-2 33

17.

C yBennyeHHeM CKaJIIpHBIX MPOU3BEICHHI Mapbl BEKTOPOB
pacrojiaraiorcs B MopsiJike:

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

| T | T |To |

OIIK-2 V4

18.

BCKTOp E = a X 6 HMCECT KOOPAUHATHI. .. ITPU YCIIOBHUU, YTO
a =2 0,-1), b =112

€=(1,-3,2

C=0,273)

OIIK-2 V4
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§ =(3,-2, 1)
C=2,1,-3)

19.

2 2
JlaHO ypaBHEHME IuTHICca ;—5 + y? =1. BonbInas momayock 3Toro
AIIIUIICA PaBHA. ..
(?)5
(? 25
(?)3
(9

OIIK-2 V4

20.

Acumnroramu runep6onst X° Y’

16 9

1 ABJISIIOTCA IIPSAMBIC. ..

+

<
Il
b

<
Il
I+

w|lh M w
=

y=+=—x

OIIK-2 V4

21.

9
X 2 2
DKcleHTpucuTeT runepbonsl X Y _ 4 pasen...
4 3

l.
(?)E’

)

)

OIIK-2 V4

22.

OIIK-2 33

23.

YpaBHEHHE OKPYXKHOCTHU C IIEHTpOM B Touke (1;2) u paauycom R=2
MUMEEeT BU]I. ..

@ (x+1)° +(y+2)" =
@ (x=1)" +(y-2)°
@) (x+1) +(y+2)

2;
4;
4

OIIK-2 33

24,

TMonyocu smmnca 3X° +16y* =192 papusr:

(?)3.:3 b=16;

OIIK-2 V4
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(7 a=8b=2V3,
(?)a:64 b=12_

25.

Kanonuueckoe YPaBHCHUC SJIJIUIICA UMCCT BU:

2

x>y
(?)a—z—b—2=1;
2 2

X y .
(?)—a—2+b—2=1,
2 2

x>y
(') a—2+b—2=1.

OIIK-2

V4

26.

YpaBHeHHE TUPEKTPUCH TapadoIbl Y ? = 8X mnmeer BH/I:
y=-4;

y=38;

y=4.

OIIK-2

V4

27.

MakcumanbHOE YHCIIO TUHEHHO HE3aBUCHUMBIX BEKTOP-CTOJIOIOB
(CcTpoK) Ha3BIBAETCS:

(1) Panrom matpuirs;

(?) HopsiikoM MaTPHIIBI;

(?) OnpenenureneM MaTPHIIbI;

(?) AmnaroHanbio MaTPHIIBL.

OIIK-2

33

28.

Eciu B MaTpHIle 9HCIIO0 CTPOK PaBHO YKCITY €€ CTOJIONOB, TO TaKas
MaTpuIla Ha3bIBaCTCS:

(?) equHMYHOI;

() kBampatHoOIf;

(?) mnaroHambHOM.

OIIK-2

33

29.

Ecou B MaTpule BCC JICMCHTEI TJIaBHOM JraroHajv paBHbBI CAUHUIIC,
a BCC OCTAJIBHBIC 3JICMCHTBI — HYJICBBIC, TO TaKasd MaTpula
Ha3bIBACTCA. . ..

OIIK-2

33

30.

Ecniu A u B — n1Ba iMHEHHBIX omepaTopa, ICHCTBYIOUIUX B
€BKJIMJIOBOM TIpocTpaHcTBe E, To omeparop (AB) *, conpspkeHHBIN
MIPOU3BEACHUIO ATHX OTIepaToOpOB, paBeH:
(DB*A*;

(9 A*B*;

(?)BA;

(?)AB.

OIIK-2

33

31.

Ecnu cymectByror npoussenenust AB u BA, npuuem AB = BA, 0
MaTpulsl A 1 B Ha3biBatoOT:

(M) IepecTaHOBOYHBIMHU;

(?) PaBHBIMY;

(?) O6patHbIMHU.

OIIK-2

33

32.

Ecnu  XapakTepHCTHYECKOE YpaBHEHHE KBAJApPATHOW MAaTPHIIbI
MOPSI/IKa N UMEET N MOMAPHO PA3IMYHBIX JCHCTBUTEIBHBIX KOPHEH,
TO 3Ta MaTpHUIla MOJ00HA HEKOTOPOU MATpPHUIIE:

(?)enuuuynoiL;

(?) xBagpartHoIii;

(1) mnaronaapHOM.

OIIK-2

33

33.

Ecau XapaKTCPUCTUUICCKOC YpPABHCHUC JIMHEMHOTO oreparopa,
I[eﬁCTBYIOHICFO B N-MCPHOM JIMHEMHOM MMPOCTPAHCTBE, HMMCCT 1N

OIIK-2

33
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MOTIAPHO PA3JIMYHBIX JICUCTBUTEIBHBIX KOPHEH, TO CYIIECTBYET
0azuc, B KOTOPOM MaTpuIia 3TOT0 OTepaTopa SBISETCS ...
(?)emuHMUHOI;

(") xBampatHoIf;

(?) mnaroHasbHOM.

34.

COBOKYHHOCTI) m- - n HCﬁCTBHTCHLHLIX YHUCCII, pacnonomeHme B
BHJIE NPSMOYIOJILHOM TaOIUIBl, TJI€ M — YUCIIO CTPOK, N — YHUCIIO
CT0JIOLOB TaOIUIIBI, HA3BIBAETCA. ..

OIIK-2

33

35.

KBagparuunas ¢opmMa KaHOHHUYECKOTO BHJA HE HMEET B CBOECH
3aICH:

(?) OTpunarebHBIX 3HAUCHUIA,

(1) MomapHbIX TPOMU3BEICHUI TEPEMEHHBIX;

(?) Bekropos.

OIIK-2

33

36.

B nuneitHoM npocTpaHncTBe V3 Nt00BIE 1BA KOJIJTMHEAPHBIX BEKTOPA:
(1) JIuneitHO 3aBUCHMBI;

(?) JIuneitHO HE3aBUCHUMBI,

(?) KommianapHsi;

(?) Tlepecekarorcsi.

OIIK-2

33

37.

OrmpeienuTenb MPOU3BEICHUS IBYX KBaJAPATHBIX MATPHIL OTHOTO
MOPSIJIKA PABCH:

(M) TIpousBeneHMIO OTIPEACTUTENEH ITUX MATPHIL;

(?) Cymme ompenenuTeneii;

(?) YaBoeHHOMY POM3BEICHUIO ONPEACITUTEIICH ITHX MATPHIL.

OIIK-2

33

38.

Marpuiia TOXIECTBEHHOTO OIepaTopa HE3aBUCHMO OT BhIOOpa
0asuca B JMHEHHOM ITPOCTPAHCTBE SBIISICTCSL:

(") EquanuHoii;

(?) O6partHoif;

(?) TpaHCIIOHMPOBAHHOM.

OIIK-2

33

39.

B eBKIMZIOBOM MPOCTpPAaHCTBE MaTpHila TE€pexoja OT OJIHOTO
OPTOHOPMHUPOBAHHOTO Gas3uca K APYroMy SIBIISICTCSL:

(?) EquanuHoi;

(?) O6partHoii;

(") OproronansHON;

(?)TparCIIOHMPOBAHHOM.

OIIK-2

33

40.

Ipu TpaHCIIOHMPOBAHUH MATPHUIIBI €€ ONPEICITUTENb
(") He menstercs;

(?) Mensier 3HaK Ha IPOTHUBOTIOJIOKHBIN;]

(?) Ymenbiaeres;

(?) YBenuuuBaercsi.

OIIK-2

33

41.

HopmupoBanHO€ MPOCTPaHCTBO — 3TO JIMHEHHOE IIPOCTPAHCTBO, B
KOTOPOM 3ajiaHa HopMa ...

(?)Bekropa;

(?)Martpuirsr;

(?)YMHoskecTBa.

OIIK-2

33

42.

Ecin B kakoi-HUOY/Ab CTpOKE MaTpUIlbl NPUOABUTH JAPYIYIO €€
CTPOKY, YMHOXXCHHYIO Ha YHCJIO, TO ONPEICITUTENh 3TOH MaTpPHUIIbI
() He mensiercs;

(?) MeHsieT 3HaK Ha MPOTHUBOTIOJIOKHBIIA;

(?) YmenbInaeres;

(?) YBennuuBaercs.

OIIK-2

33

43.

Marpuueid JuHEHHOTO omepaTopa, OOpaTHOro omepaTtopy A,
JEUCTBYIOLIEMY B JIMHEMHOM IpocTpaHcTtBe L u mMmeromemy B

OIIK-2

33
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HEKOTOpOM 0aszuce marpuily A, OyJZeT B TOM e 0Oa3zuce Marpuiia
(H A%

(?) E;

(?) A"

44,

Pa3mep matpunsl C = A1, - B3 paBeH:
(") Cus;
(?) Cas;
(?) Ca1.

OIIK-2

33

45.

Marpuna, TpaHCIIOHHpPOBaHHAs K OPTOrOHAIBHOM  MAaTpHIIE,
SIBJISIETCSI MaTPUILICH

(?) EnuanuHOM;

(?) O6paTtHoii;

() OpToronanbHOM;

(?) TpaHCTIOHMPOBAHHOM.

OIIK-2

33

46.

Uucno coOCTBEHHBIX 3HAYEHUI CUMMETPHUUECKON MaTpHUIIbl OPSIKa
N ¢ y4eTOM MX KpaTHOCTH Kk paBHO 4uciy

ON

() k;

(?) n*k.

OIIK-2

33

47.

[TycTh B MPOM3BOJIHLHOM JIMHEWHOM TMPOCTPAHCTBE JIAHbI 1B BEKTOPA
C1 M C2 M TTyCTh BEKTOPHI a = 2¢1 + 3¢y, € = ¢1 + 5¢o, y = 3¢1 — 2c¢o.
Torma cuctema BEKTOpOB a, €, V:

(1) JIuneitno 3aBucHMa,;

(?) JluneitHo He3aBUCHMA.

OIIK-2

33

48.

[TycTh B IPOM3BOJILHOM JIMHEHHOM MPOCTPAHCTBE JIaHbI B BEKTOpa
C1 M C2 M IIYCTh BEKTOPHI a = 5C1 + 3¢z, € = -1 + 2¢, y = 7¢1 — 3c¢o.
Torna cucrema BEKTOPOB a, €, V:

(") JTuneiino 3aBucuMma;

(?) JTuneitno HezaBHCHMA.

OIIK-2

33

49,

XapakTepuCTUYECKUM  ypaBHEHHMEM MaTpuibl A  Ha3bIBaeTcs
ypaBHEHHUE. ..

OIIK-2

33

50.

[Tpu yMHOKEHHH BCEX JIEMEHTOB HEKOTOPOH CTPOKH MAaTPHIIbI HA
YHCIIO OMPEIEIUTEIb UCXOTHONH MATPHIIBI

(1) YMHOXaeTcst Ha 3TO YHUCIIO;

(?) He mensiercs;

(?) Mensier 3HaK Ha IPOTHBOIIOIOKHBIH.

OIIK-2

33

51,

Z[Ba BCKTOpPa B €BKIIMJOBOM IIPOCTPAHCTBE OPTOIrOHAJIbHBI, €CJIIN UX
CKAJIAAPHOC ITPOU3BCIACHUC PABHO!

M 0o

(?) 1.

OIIK-2

33

52.

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

(?) 1,

() -6;

(7 0;

(?) 4.

OIIK-2

V4

53.

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

M1

(?) -6;

(?0;

(?) 4.

OIIK-2

V4




Crpannra 25 u3 36

54.

[Ipsmas 3x+ Sy -5=0 nepecekaet ocb OV B TOUKe C
KOOPJIMHATAMH. . .

(?) (1,0);

(?) (-6;2);

(1) (0;1);

(?) (4:-3).

OIIK-2

33

55.

Ecnu KoJIM4ecTBO CTPOK MATPHIIBI HE PAaBHO KOJIMYECTBY CTOJIOIOB,
TO TaKasi MaTPHILA HA3bIBACTCHL..

(?) Kagparhas;

() HpsmoyronbHas;

(?) TpeyronbHas;

(?) AuaronanbHasi,

OIIK-2

33

56.

Marpunei Ha3bIBaeTcs:
(") TabmuIia 21€MEHTOB;
(?) BekToOp;

(?) pynxums;

(?) umcno.

OIIK-2

33

S7.

Pemennem ypaBuenus XA = B, roe A, B — kBazpaTHble MaTpULIbI
OJHOT'0 U TOr0 XK€ MOpsAJIKa, IpUYeM A — HEBBIPOXKICHHAs MaTpULa,
ABJISAETCA MaTpuna X:

(1) X=BA™;

(?) X=A"B;

(?) X=B/A;

(?) X=A-B.

OIIK-2

33

58.

Kak M3MEHUTCsI ONPEIETUTENh MATPUIIBI YETBEPTOTO MOPSIKA, SCITH
KaXKJIbI €€ 3JIEMEHT YMHOXUTH Ha 27

(?) yBenuuurcs B 4 pasa;

(?) ve uzmenwurcs;

(") yBenuuures B 16 pas;

(?) yBenmuurcs B 8 pas.

OIIK-2

33

59.

Kak M3MEHHUTCsI OTpEIENUTENh E€CITU U3 €r0 TIEPBOI CTPOKU BBIYECTh
TPEThIO YMHOXCHHYIO Ha TP ?

(?) usmenwur cBoii 3HaK;

(") ve uzmenwurcs;

(?) yBenuuures B 3 pasa;

(?) craner paBHBIM HYIIIO.

OIIK-2

33

60.

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

(?)2x -3y +8=0;

(?) 3x +2y—9=0;

(M) 2x-3y—-9=0;

M 3x—2y+9=0;

(?) 3x—2y—9=0.

OIIK-2

V4

61.

VYrioBo#t koaddurmeHt npsamon Sy — 2x + 7 = 0 paBeH...
(1) 0.4;

(?9) 2.5;

(?)-2;

(? 7.

OIIK-2

V4

62.

[Tpu kakom 3HaueHUH k mpsimbie y = 5X — 2 u y = kx + 5 napanenbHb1?
("5

(?) -2;

(M1

OIIK-2

V4
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(?) -5.

63.

[Ipu xaxom 3Hayenuu k npsimpie y =2x +4 uy =kx — 3
MepHeH UK YJISIPHbI?

() 2;

(?) -2;

(M -0,5;

(?) 4.

OIIK-2

V4

64.

Kakue ninockocT napaiieibHbl
1l.4x—-6y+3z+5=0;
2.2x 3y+z-5=0;
3.6x +8y—4z—6=0;
4. 3x—6y + 32-6=0;
5.3x+4y—-2z+3=0.
(M 1u2;

() 1u3;

() 2u4;

(M 3u4;

M 3wus.

OIIK-2

V4

65.

Boruncnuts Beipaskenwue: (4+1)(5+3i)-(3+i)(3-1)
(?)7-17i;

(N7+17i;

(?) 9i;

(?) -7+17i.

OIIK-2

33

66.

BepHo 1w  yTBepKIeHHE: OIHOpPOIHAs CHUCTEMa JIMHEWHBIX
YPAaBHEHUH ABIISIETCS HECOBMECTHOM?

(?) na;

(1) mer;

(?) e Bcerna.

OIIK-2

33

67.

I'eomeTpuyeckoe MECTO TOYEK TUIOCKOCTH, JUIsl KaKIOW U3 KOTOPBIX
CyMMa PAacCTOSHHMH J0 JBYX NaHHBIX ToueK ((POKycOB) TOU Ke
TUTOCKOCTH €CTh TIOCTOSIHHAS BEJTMUNHA, HA3bIBAIOT ...

() smmuncom;

(?) mapabouoit;

(?) runep6oI0§i.

OIIK-2

33

68.

I'eoMeTprYecKOe MECTO TOYEK IUIOCKOCTH, [UIS KaXKIOM U3 KOTOPBIX
MOJIy/JIb Pa3HOCTH PACCTOSHUM 10 IBYX JaHHBIX TOUYeK ((HPOKycOB)
TOM K€ TUIOCKOCTH €CTh IIOCTOSIHHAS BEJIMYMHA, HA3BIBAIOT . . .

(?) smmuncom;

(?) mapabouoii;

(") runep6o10ii.

OIIK-2

33

69.

Kakoe ypaBHEHHE ONHCBHIBAET T'€OMETPUYECKOE MECTO TOYCK,
paBHOyHaneHHbIX OoT Touku F(-2, 0), x=27

(?) smmuc;

(") mapaboua;

(?) rumepbona.

OIIK-2

V4

70.

CkansipHO€ Mpou3BeieHne BEeKTOPoB a (4, 2, -5), b (2, 6, 4) paBHo...
" 0;

(?) 2,

(?) -2,

(” 1.

OIIK-2

V4

71.

IIpoexuus Bextopa a (1, -2, 2) Ha ocb BekTopa b (2, 10, 11) paBHa...
() 4/3;

OIIK-2

V4
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M -4/3;
(M) 4/15;
(" 4.
72. | O0beM mapaieNnenuriea, MoCTPOSHHOTo Ha BekTopax a(3;1;2), OIIK-2 V4
b(2;7;4), c(1;2;1) paBeH...
(?) 12;
ONF
(?) 4,
(?) 5.
73. | JIBa BeKkTOpa Bceraa. .. OIIK-2 33
(1) xomIIaHAPHBL;
(?) koMHEapHBI;
(?) HeT BepHOTO OTBETA.
74. | Ilepumetp TpeyrosibHUKa ¢ BepiinHaMu B Toukax A (1, 3), B (-2, 3), | OIIK-2 Vi
C (-2, -1) paBeH...
() 12;
7
(?) 4,
(?) 5.
75. | OnpenenauTth BUJ 3aBUCUMOCTH JIJISI CHCTEMBI IBYX BeKTOpOB: Aj (-4, | OIIK-2 33
2, 8); Az (14, -7, -28).
(?) nuHeitHO 3aBHCUMA;
(1) nuHeitHO He3aBHCHMA.
5.3.2.2. Bonpocsl 1Jis1 YCTHOIO ONpoca
Ne Conep:xxaHue Komnerennus | MK
1 | [lonarue marpunel. HekoTopeie ciennaibHble BUJII MATPHULL. OIIK-2 33
2 | JleficTBUs HaJl MaTpUIIAMU U UX CBOWCTBA. OIIK-2 33
3 | Panr matpuupl. PaBeHCTBO CTpodedHOro M CTOIOLEBOrO paHra OIIK-2 33
MaTpHil.
4 | Crynenuarsie MaTpulbl. HaxoxneHue panra MaTpHILIbl. OIIK-2 33
5 | DnemenTtapuble  mpeoOpa3oBaHMs ~ MaTpuil. Teopema o0 OIIK-2 33
MPUBEACHUN MATPULIbI K CTYIICHUATOMY BUJTY.
6 | Boiuucnenue onpenenureneit 2 —To v 3- ro nopsijaka. OIIK-2 33
7 | PaznoxxeHue onpeaenuTens o nepBor CTPOKE. OIIK-2 33
8 | CaoiicTBa onpeneauTeiei. OIIK-2 33
9 | Kpurepuii HEBBIPOKIEHHOCTH KBaIpaTHON MaTpPHULIBI. OIIK-2 33
10 | MuHopsl ¥  anreOpaumdeckue JomnojHeHus. PasnoxxeHue OIIK-2 33
OTIPEIIENIUTEINSI [0 CTPOKE HIIU CTOJIOILY.
11 | Onpenenuresnb CyMMBbI M IPOU3BEACHUS KBaJIPATHBIX MATPUL. OIIK-2 33
12 | CnocoObl BBIUMCACHUS OTIPEICTUTEIICH N-TO MOPSIIKA. OIIK-2 33
13 | Cucremsl nuHelHbIX ypaBHeHUU. PaBHocuipHble CIIY 1 OIIK-2 33
aneMeHTapHbie peodpazoBanus CIIVY.
14 | Kputepuit comectHoctn CJIY. Teopema Kponekepa — OIIK-2 33
Kanemnu.
15 | Pemenue cuctembl JMHEHHBIX ypaBHeHMH MeTojoM [‘aycca. OIIK-2 33
Hccnenosanue CIIY.
16 | Omnopomnas CJIY. @DyHnameHTanbHas CHCTEMa pELICHUH OIIK-2 33
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OJHOPOJIHOM CHCTEMBI.

17 | OOpatHass Marpuma M crocoObl ee HaxoxaeHus. Perienue OIIK-2 33
MaTpUYHOTO ypaBHeHU AX = B.

18 | Pemenue CJIY B maTpuuHOi opme . OIIK-2 33

19 | Pemenue cucrem n TMHEHHBIX YPAaBHEHUHN C 71 HEM3BECTHBIMU TI0 OIIK-2 33
npasuity Kpamepa.

20 | Cucrema akCMOM JIMHEHHOIO BEKTOPHOIO ITPOCTPAHCTBA. OIIK-2 33

21 | Apudmerndeckre BEKTOPHBIE TIPOCTPAHCTBA. OIIK-2 33

22 | CpoiicTBa JMHEWHO 3aBUCHMBIX W JIMHEHHO HE3aBUCHUMBIX OIIK-2 33
BEKTOPOB. PaHT CHCTEMBI BEKTOPOB.

23 | basuc BEKTOPHOrO MPOCTpaHCTBA. Pa3MepHOCTH BEKTOPHOTO OIIK-2 33
MPOCTPAHCTBA.

24 | KoopauHaTel BeKTOpa B 0a3uce M UX €JMHCTBEHHOCTD. OIlK-2 33

25 | IIpeoOpazoBaHre KOOPAMHAT BEKTOPA MPH MEPEX0JIe OT OJHOTO OIlK-2 33
6asuca K Ipyromy.

26 | Jlunelinble omepaTopbl U X CBOMCTBA. OIlK-2 33

27 | Slmpo m o00pa3 nuHEWHOTro oreparopa. MaTpuia JHHEHHOTO OIIK-2 33
oreparopa.

28 | CoOCTBeHHBIC 3HAYEHUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIIK-2 33
oreparopa. XapaKTepHCTHIECKOE YpaBHEHHE.

29 | Onpenenenne KBaIpaTUIHOW (POPMBI. OIIK-2 33

30 | JIuneitnoe mpeoOpa3oBaHUE MEPEMEHHBIX. OIlK-2 33

31 | Kanonnveckuii 1 HOPMAJIbHBIN BUIBI KBAIPATUIHON (DOPMBI. OIIK-2 33

32 | Teopema O mTpHUBEACHUH  KBaJApaTUYHOM  (GOpMBI K OIIK-2 33
KaHOHUYECKOMY BH]Y.

33 | CnocoObI mpuBeACHUS KBAAPATUIHON (OPMBI K KAHOHUYECKOMY OIIK-2 33
Y HOpMaJbHOMY BH]Y.

34 | 3akoH MHEPIMU KBaJAPATUIHBIX (HOPM. OIIK-2 33

35 | Panr W MOJOXWUTENbHBIH WMHIEKC KBAAPATUYHON (POPMBEI. OIIK-2 33
[lonoxurensHO  OmpeAeNcHHbIE  KBaJpaTU4YHbIe  (OPMBL.
Kpurepuit CunbBectpa.

36 | OproroHanpHOE MpeoOpa3oBaHNE NTEPEMEHHBIX. OIIK-2 33

37 | Cnoco0 mpuBeAcHUS KBaIpaTHYHONW (HOPMBI K KAHOHUYECKOMY OIIK-2 33
BH]Iy C TOMOUIBIO OPTOTOHAILHOTO MPE0Opa30BaHuUs.

38 | JIuneiinble 0TOOpakeHMsI eBKIUAOBBIX MpocTpaHcTB. lloHsaTue OIIK-2 33
n3oMop(du3Ma eBKINI0BBIX TPOCTPAHCTB.

39 | CamocomnpsikeHHbIE onepaTopsl U ux Marpuilbl. CoOCTBEHHBIE OIIK-2 33
BEKTOPhl M  COOCTBEHHBIE 3HAYCHHS] CaMOCOMIPSHKEHHBIX
OTIepaTOPOB.

40 | Adbdunnbie u ToueuHo-apUHHBIE MPOCTPAHCTBA PA3MEPHOCTHU OIIK-2 33
1,2, 3.

41 | N-mepusble adduHHBIE ¥ TOUeUHO-a)(PUHHBIE TPOCTPAHCTBA. OIIK-2 33

42 | IlnockocTH B Tou€4HO-a(h(PUHHBIX MPOCTPAHCTBAX, UX B3aUMHOE OIIK-2 33
pacroyioKeHue.

43 | BeinykJible MHOKECTBA B TOUEUHO-a(UHHBIX IPOCTPAHCTBAX. OIIK-2 33

44 | IlpeoOpa3oBaHue KOOpJIMHAT TOYKH B TOue4HO-ah(HUHHBIX OIIK-2 33

IpOCTpaHCTBAX.
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45

I'eomerpuueckue CBOMCTBA JIMHEHUHBIX 0TOOpaKeHUI
appuHHBIX TpocTpaHcTB. AddUHHBIE W HU30METPHUYECKHE
OTOOpaKCHMUSI.

OIIK-2

33

49

IlocTranoBka 3amaunm MexxoTpacieBoro Oananca. Kpurepuit
MPOAYKTUBHOCTH TEXHOJIOTMYECKON MaTpUIlbl. DKOHOMUYECKHUI
CMBICJI MaTpUlbl IMOJIHBIX 3aTpar.

OIIK-2

33, V4

47

[Tonsitue BekTopa. JIMHEWHBIE ONEpalMu HaJ BEKTOPAMMU:
CIOKEHUE M BBIYMTAHUE BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucno. KouimHeapHble 1 KOMIUTAaHAPHBIE BEKTOPHI.

OIIK-2

33

48

[IpsmoyronpHass cucTeMa KOOpAMHAT HA IUIOCKOCTH W B
npoctpanctee. KoopauHaTel BekTopa W TOUKU. KoopauHatel
CYMMBbI BEKTOPOB M IIPOU3BEACHUS BEKTOpPA HA YUCIO. Y CIIOBHE
KOJUIMHEAPHOCTH JIByX BEKTOPOB.

OIIK-2

33

49

Jnvna Bektopa. PaccrosHme Mexay AByMs  TOYKAMM.
CkansipHoe mnpousBereHHe BeKTOpoB. (OCHOBHBIE CBOMCTBA.
BI)Ipa)KeHI/IC CKaJIIPpHOro NpoU3BCACHUA YCPEC3 NPAMOYIOJIbLHBIC
KOOPJIMHATHI.

OIIK-2

33

50

BekTtopHoe UM cMelmIaHHOE MPOU3BEACHMS BEKTOpoB. MXx
CBOMCTBA U BBIPAXKEHUS Yepe3 MPSAMOYrOJIbHbIE KOOPANHATHI.

OIIK-2

33

51

[lonaTne nuHEWHOTO mpoCTpaHcTBA. JIMHENHHas 3aBHCHUMOCTb
JJIEMEHTOB JIMHEHHOTO IIPOCTpaHCTBA. ba3zuc JmHEWHOro
MIPOCTpAaHCTBA.  Pa3MEepHOCTP  JMHEHHOTO  IPOCTPAHCTBA.
N3omopduzm.

OIIK-2

33

52

Moens MeXAYyHApOAHON TOPTOBIIH.

OIIK-2

33, V4

53

VYpaBHeHuss mnpsMoil Ha TUIOCKOCTH. HopManibHbBI  BEKTOP
npsmoil. PaccTosiHue OT TOUKM 10 TPSMOK. YTOJ MEXKIY IBYMSI
MPSMBIMU. Y CJIOBHSI MApajuIENIbHOCTH U TMEPIEHAUKYISIPHOCTH
JBYX NpSMbIX. TOoUKa repeceueHus AByX MPsSMBbIX.

OIIK-2

33

54

IlmockocTn B OPOCTpAHCTBE. YpPaBHEHUS IJIOCKOCTH B
npoctpancTBe. HopmanbHbIN BEKTOp IIOCKOCTH. PaccTosiHue oT
TOYKH [0 IUJIOCKOCTH. YTOJN MEXKIy IBYMS IUIOCKOCTSMH.
VYcnoBus mapajuiebHOCTH M MEPHEHAUKYISIPHOCTH  JIBYX
TJIOCKOCTEH.

OIIK-2

33

55

Yron Mexay npsMOd U IJIOCKOCTBIO B MIPOCTPAHCTBE. Y CIIOBUS
NapajuieIbHOCTH U MEPIEeHIUKYIIPHOCTH MPSAMON U IJIOCKOCTH
B IIPOCTPAHCTBE.

OIIK-2

33

56

JIuHUM BTOPOTO MOPSIKA HAa IUIOCKOCTH: JIUIUIC, Trurepbona,
napabosia. DKCIEHTPUCUTET, TUPEKTPUCHI U (POKYCHI KPUBBIX
BTOPOTO MOPSKA HA IMIIOCKOCTH.

OIIK-2

33

5.3.2.3. 3aga4u 1151 NPOBEPKH YMEHHI U HABBIKOB

Conep:xxanue

Komnerennus

UIK

Pemuth cucreMy nuHEHHBIX ypaBHeHHI MeTo10M Kpamepa:

5x+8y+3z=-18
3IX-2y+6z=7
[2x+ y—-z=-5

OIIK-2

V4
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Pewmnts cucreMy JIMHEMHBIX ypaBHEHMI MeTotoM Kpamepa
MaTpUYHBIM METOIOM:
Jx -4y-27=-7
2 OIIK-2 V4
3X+y+z=5
[3x—5y—62 =-7
Pemnts cucreMy JIMHEMHBIX ypaBHEHHI MeToI0M ['aycca
[X, +3X, —3X, +4x, =9
3 X, + X, =Xz +2X, =5 OITK-2 V4
|3xl+2x2—x3 =9
[xl +3X; —5%x, =9
Jlaubl KoopauHaTHI BepiuH mupamubl A1(0,2,7), Ax(4,2,5),
A3(0,7,1), A4 (1,5,0). Haiitu:
1. Jlnuny pedpa A1Az;
2. Yron mexay pedpamu A1A; u AjAs;
4 3. YpaBHeHnue pedpa A1As, YpaBHEHHE IIIOCKOCTH A1AA3 | OIIK-2 V4
yToJ MeXIay peopom AjAs 1 TUIOCKOCTBIO A1A2As3;
4. YpaBHEHHE BBICOTHI, OMTYIIEHHOM 13 BEpIIMHBI A4 Ha
rpanb A1A2As;
5. Ilmomanp rpanu A1A2As 1 00bEM TUPAMUIBL;
Crenarp 4epTex.
5 | Onpenennre, Kak B3aMMHO PacllONOKEHbI IBE IPSIMbIE, 3a1aHHbIE OIIK-2 V4
obmmmu ypaBHeHusiMu L1 : {2x—3y—4=0} u L2 : {-4x+6y+6=0}.
CocTaBbTe KaHOHUYECKOE YpaBHEHHUE MPAMOH L, mpoxosiieit
6 | 4epe3 Touky M U nepneHAuKyIsIpHOH Mm1ockocTy . 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. Ilepeyenn TeM pedepaToB, KOHTPOJIbHBIX, pacyeTHO-TpaduUecKux padoT
«He mpegycMoTpeHbI»

5.3.2.5. Bonpochl 17isi KOHTPOJILHOM (pacueTHO-TpaduyecKoii) padoThl

«He mpenycMoTpeHb»

5.4. CucTreMa oleHUBAHMS JOCTHKEHHUSI KOMITETEHIN I

5.4.1. OueHka 10CTHKEHNSI KOMIIETEHIIMH B X0/1€ MPOMEKYTOYHOM aTTeCTAIMU

OIIK-2
WNHauKaTophl JOCTHKEHUS KOMITETCHIIUN
Howmepa BonpocoB u 3a1a4
OIIK-2
Kon Conepxanue BOTIPOCHI K 3a4eTy | 3a7ayd K 3aUeTy
3HaTh METO0IOTHIO HCIIOJIL30BaHUS
AOTTOTHE 3,5, 10-20, 25-31,
33 | UHCTPYMEHTOB JIMHEWHOU anreOpbl Mpu aHaln3e 3
HKOHOMHYECKHX MPOIECCOB M MOJIEIeH
YMeeT npuUMeHsATh anmnapaT JUHEHHOU anreOpbl 1-4, 6-9,13, 15-
V4 | nng uccnemoBaHUS SKOHOMHUYECKHX 3aJad U 19,21-24,32- 1-6

pa3pabOTKH HOBBIX METOJIOB UX pelIeHUs 33,35-36
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5.4.2. OIIeHKa JOCTHKEHHSI KOMIIETEHIIMH B X0/1€ TEKYLIEr0o KOHTPOJIsA

OIIK-2

WunukaTtopsl goctkenns kommnerennun OITK-2

HOMepa BOIIPOCOB U 3aa4

Kon

BOIPOCHI
YCTHOTO
orpoca

BOIIPOCHI

Coneprkanue
AP TECTOB

3a1a4y ULl
IIPOBEPKHU

YMEHUH U
HAaBBIKOB

3HaThb

33
aHaIM3e

MoJieaen

MHCTPYMEHTOB

METO10JIOTHIO UCIOJIb30BaHUS
JUHEHHON anreOpbl mpu
SKOHOMHMYECKHX IPOLECCOB U

2-9, 15,16,
22,23, 27-
51,54-59,65-
68, 73,75.

1-56

V4

peleHus

YMeer npUMEHSTh
anreOpsl AJis UCCIeA0BaHUS IKOHOMUYECKUX
3aJa4 M pa3pabOTKM HOBBIX METOJOB UX

anmapar JUHEHHOM | 1,10-14, 17-
21, 24-26,
52,53,60-

64,69-72,74.

49,52

1-6

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

6.1. Pexomenayemasi iureparypa

Tun
PEKOMEH 1Al i

[IepedyeHb U pEKBU3UTHI TUTEPATYPHI
(aBTOp, Ha3BaHME, FOJl U MECTO U3/IaHNSA)

Komnmuectso
JK3. B
ounodmmoTeke

1

2

3

YyebOuble
U3IAHUS

boprakoBckuit A. C. JluneitHas anreOpa B mpuMepax M 3agadax
[onexTponHHBIi  pecypc]: Yuebnoe mocobume / A. C.
boprakoBckuii, A. B. IlanteneeB - MockBa: OOO "HayuHo-
m3patensckui nentp MHOPA-M", 2020 - 592 c. [DU] [OBC
3uanuyMm] http://znanium.com/catalog/document?id=356020

Bricmas maTemaTuka B yrpaxHeHUsX u 3aaadax. Y. 1: [yueOHOe
nocobue g By30B]: B 2 u/ II. E. lanko [u ap.] - M.: OHUKC,
[2009] - 368 c.

41

Bricmas maTemaTuka B yrpaxHEeHUX H 3a1adax. Y. 2: [yueOHOe
nocobue g By30B]: B 2 u/ Il. E. laako [u ap.] - M.: OHUKC,
[2009] - 448 c.

43

Bricnrast MmaTematuka A7l SKOHOMUCTOB: YY€OHUK JIJIs1 CTYICHTOB
BY30B, 00yUaIOIIUXCsA 0 3KOHOMUYECKUM crienuanbHocTsIM / [H.
. Kpemep [u ap.]; nox pen. H. I1. Kpemepa - M.: FOuutu, 2010
- 480 c.

151

l'opnau b. A. Jluneitnas anre6pa [Dnexktponnslit pecypc] / b. A.
l'opnau - Cankrt-IlerepOypr: Jlans, 2021 - 480 c. [OU] [OBC
Jlanp] URL: https://e.lanbook.com/book/168442

I'opnau b.A. Jluneiinas anrebpa: ydeOHoe mnocobue / B.A.
I'opnau - Canxr-IletepOypr: Jlans, 2012 - 476 ¢

30

Hemunosuy b. I1. Kpatkuii kypc BeIcIIel MaTeMaTHKU: yueOHOe
nocodue ans By30B / b. II. lemunosuy, B. A. Kynpssues - M.:
Actpens, 2008 - 656 c.

158

OcHOBBI THMHEWHOU anreOpbl: yueOHOe mocoOue il CTYAEHTOB

34



http://znanium.com/catalog/document?id=356020
https://e.lanbook.com/book/168442
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KomunuecTso
Tun [IepedeHb U PEKBU3UTHI IUTEPATYPHI K3, B
€KOMEHIaLUH aBTOD, Ha3BaHUE, IOl U MECTO U3AAHUS '
P (asTOp, ’ ) oubanoTexe
1 2 3

(akynprera OyXraarepckoro y4éra W (MHAHCOB, MPOXOJISAIIUX
noarotoBky — mo  Hampasienuto  080100.62  (38.03.01)
"Oxonomuka" / A. T. byxoen [um ap.]; Boponexckuii
roCy/lapCTBEHHbIN arpapHblii yHuBepcuTeT ; moxa pea. A. I
byxoBua - BopoHex: BopoHeKCKuil roCcy1apCTBEHHBIN arpapHbIi
yauBepcutetr, 2015 - 137 c¢. [LUUT 12845] [IIT] URL:
http://catalog.vsau.ru/elib/books/b107264.pdf

Pxerckuii C. B. Bricimas maremaruka [: nuHeiiHas anrebpa u
aHAJTMTUYECKass TEOMETPHsl [AIEeKTPOHHBINH pecypc|: YueOHOe
nocobue / C. B. Pxesckuii - MockBa: OOO "HayuHo-
m3parensckuii eHtp MHOPA-M", 2019 - 211 c. [DU] [OBC
3HaHUYM | URL:
http://znanium.com/catalog/document?id=350950

Pymeixk Bb. M. JluneitHas anrebpa [d7eKTpOHHBIM pecypc:
VYyebnoe mocodbue / b. M. Pyapik - MockBa: OOO "Hayuno-
m3parensckuii eatp MHOPA-M", 2019 - 318 c. [BDU] [DBC -
3HaHUYM | URL:
http://znanium.com/catalog/document?id=354894

[eoB I'. C. Jluneitnas anrebpa: TEOpUs W TMPHUKIATHBIE
acCmeKThl [AMEeKTPOHHBIA pecypc]: Yuebnoe mocoome / I'. C.
[lleBuoB - MockBa: M3marensctBo "Maructp”, 2019 - 544 c. -
[BU] [BOBC 3HaHUYM | URL:
http://znanium.com/catalog/document?id=355793

[epmaeB B. I'. Jlunetinas anre6pa. Yacts [. OcHOBBI THMHEHHOM
anreOpel: Y4eOHO-METOIUYECKOe TIMocoOne Juisi CTyIeHTOB [
Kypca [aneKkTpOHHBII pecypc]: YueOHO-MeTOTuYecKas
muteparypa / B. TI. IllepmueB - MockBa: H3nareabcTBo
"Menemxkep", 2007 - 128 c. [OU] [OBC 3nanmmym] URL:
http://znanium.com/catalog/document?id=274321

Jluneiinas anreOpa [DJNEKTPOHHBIH pecypc]: METOAMYECKHE
yKa3aHusT U HMHIUMBUIYyallbHBIE 3aJaHHUsl 10 JUCHUIUIMHE
Jluneitnast anrebpa ans HampaBieHus 38.03.01 Dxonomuka /

Meroanueckue . N o
Boponexckuii rocyapcTBEHHBIN arpapHblii YHUBEPCUTET ; [COCT. 1
W31aHUS 9 .
JI. A. llIumkuna] - Boponex: BopoHexckuil rocyaapcTBEHHBII
arpapHbIit YHUBEPCHUTET, 2021 [IIT] URL:

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

BectHuk ~ BOpoHEXKCKOro  TrOCyJapCTBEHHOTO  arpapHOro
YHHUBEPCUTETA: TEOPETUYECKUIN U HAYYHO-TIPAKTUYECKHM KypHAT 1
/ BopoHne:x. roc. arpap. yH-T - Boponex: BI'AY, 1998-

Ilepuonuueckue| JxoHoMUKa M MaTEMATHYECKHE METOIBL: HKYPHAI / YIPEIUTENbD

H3aHmns AxaneMu4eckuii  Hay4yHO-U3JATEIbCKUN, IMPOU3BOACTBEHHO-
noJIMrpaguueckuii M KHUTOpaclpoCTPAaHUTEIbCKUNA  LIEHTP 1
Poccuiickoil akanemnn Hayk "WsparensctBo Hayka " - Mocksa:
Hayxka, 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. Pecypceol cetu UnTEepHeT
6.2.1. DyeKTpOHHBIE OMOJIMOTEYHbIE CUCTEMBI

Ne Ha3zBanue Pa3zmemenue
1 | Jlans 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 | DnekrponHas oubimorexka BI'AY http://library.vsau.ru/
6.2.2. Ilpodeccnonanbublie 0a3bl JAHHBIX M HHGOPMALMOHHbIE CHCTEMbI
Ne HazBanme Pa3memnienne
1 |CnpaBouHas npaBoBasi cucreMa ['apaHat http://ivo.garant.ru
2 CrpaBouHast mipaBoBasi cuctema KoHCYIbTaHT http://www.consultant.ru
[Tmroc
3 Tpogecenonanyipie  CNpaBoUHbIC  CHCTEMI https://Texakcmepr.caiit/sistema-kodeks
«Konekcy»
6.2.3. CaiiTbl M HHPOPMALIMOHHBbIE OPTAJIBI
No HasBanne Pasmenienne
1 |OGpa3oBarenpHbIC peCypChl IO MaTEMaTHKE www.math.ru
2 HNHuTtepHer 61/16nv1/10Te1<a MOMYNSApHOHN (pu3uKO- http://ilib.mceme. ru/
MaTeMaTH4eCKOM JINTepaTyphl
3 CaliT O pasjaelie BBICIIEH MaTeMaTUKH — htto://orocmem.ru/
JIMHEWHOH anredpe. P-ip '
4 «Pe3obpBeHTaY https://www.resolventa.ru/index.php/lineina
y4eOHbIC MaTepHAIbI. ya-algebra -

7. MaTepuaJibHO-TeXHHYECKOe U MPOrpaMMHOe obecriedeHne TUCHUIITHHbI

7.1. IlomeeHus1 AJis1 BeJleHUs1 00Pa30BaTeJIbHOI0 pouecca u 000pyA0BaHue

HaumeHoBaHue MOMelleHUH /IS IPOBEJEHUsT BCeEX

BH/IOB Y4eOHOM 1eATeJIbLHOCTH, NPeAyCMOTPEHHOI Anpec (MeCcTONMOJIOKEHHE)
Y4eOHBbIM ILUIAHOM, B TOM YK cJIe TIOMeleHusl s NoMelleHU /15l MPoBedeHUus1 Bcex
CaMOCTOSITEJILHOM PadoThl, ¢ YKa3aHUEM IepedHs BHU/IOB Y4eOHOM 1eATeJIbHOCTH,
OCHOBHOI'0 000PY/10BAHUSA, Y1eOHO-HATJISIAHBIX NMPeAyCMOTPEHHOH Y4eOHbIM
NOCcOOMiA M UCIO0JIb3YyEeMOr0 MPOrPAMMHOI0 TUIAHOM
ob0ecrnieyeHust

VYueOHass ayauTopus JUIs  TPOBEACHUS  3aHATUH
JICKIIMOHHOTO ~ THMA: KOMIUIGKT y4eOHOH Mmebenu,
JIEMOHCTpAIIMOHHOE 000py/IOBaHUE, Y4eOHO-HATIISTHbBIC
nmocobuss B BHJAE TPE3CHTAIIMIA, MPOrpaMMHOE
o6ecneuenue: MS Windows, MS Office

394087, BopoHnexckast 001acTh, T.
Boponex, yn. MuuypuHna, 1.1

YueOHast ayautopusi AJis TPOBENCHHUS  MPAKTUYECKHX
3aHATUM, TEKYIIEro KOHTPOJS U MPOMEKYTOYHOU
aTTecTaluu; KOMILIEKT yueOHOU mebenu, | 394087, Boponexckas o0macTs, T.
JEMOHCTpAIIMOHHOE 000pyI0BaHKe U yueOHO-HarsAHbIe | Boponexk, yn. Muuypuna, 1.1

MOoCOOMs B DJEKTPOHHOM BHUOE, KOMIBIOTEPHl C
BO3MOKHOCTBIO MOJKI0UeHUs K UHTepHeT U JoCcTyrnoMm



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

VYuebHass aymuTOpHsl JUIS TMPOBEACHHUS IMPAKTUYECKUX
321H$[TI/II71, HHAUBUAYAJIIbHBIX U I'PYIITOBBIX KOHCYHBTaHHﬁI
KOMIUIEKT  y4eOHOMl ~ MeOenu,  KOMIBIOTEPHl  C
BO3MOXHOCTBIO  mojkiaroueHus K  "HWHrepuer" wu
obGecrieyennem jgocrynma B OWOC; mnporpammHoe
obecneuenue: MS Windows, MS Office, DrWeb ES, 7-
Zip, MediaPlayer Classic, fAumexc Bbpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice,
AST Test, BPWin

394087, Boponexckast 001acTh, T.
Bopounex, yn. Muuypuna, 1.1

[Tomemenne mnsg XpaHeHUss U TPOPUIAKTUYECKOTO

obcnyxkuBaHus ydeOHOTO oOopymoBanus: meOenb ais | 394087, Boponexckas o0061acTh, T.
XpaHeHUsT M OOCHy)XKMBaHHUsl ydyeOHOTO oOopynoBanus, | Boponex, yin. Mwuuypuna, n.1, a.:
CIeIMaIM3upoBaHHOe  oOopymoBanue Juisi  pemonra | 117,118, 380, 351

KOMITBIOTEPOB

[Tomemienne 11 caMOCTOSITETHHOM PAOOTHI: KOMILJIEKT
yueOHOM MeOenu, KOMIbIOTEPhl € BO3MOKHOCTHIO
noakmoueHus K "MurepHer" u obecreyeHreM 10CTyma B
OUOC; nporpammuoe obecnieuenue: MS Windows, MS
Office, DrWeb ES, 7-Zip, MediaPlayer Classic, SIuaexc
bpayzep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test, BPWin

394087, BopoHnexckast 001acTh, T.
Boponex, yn. MuuypuHa, 1.1, a.:

113, 115, 116, 119, 120, 122, 122a,
126, 219 (c 16.00 no 20.00), 232a

7.2. llporpamMMHoOe obecriedeHue

7.2.1. IlporpammHoe o0ecnievyeHre 001ero HAa3HAYECHUSA

Ne HazBanue Pa3smenienne

1 | Onepanuonnsie cucteMbl MS Windows /Linux /Pex OC TK B no};&l):;on cetn
5 [MakeTs! oducHbix npunoxkenuit MS Office / 1K B OKaNbHO# ceTH

OpenOffice/LibreOffice BIr'AY
3 [Iporpammel s npocmortpa ¢aiinoB Adobe Reader / DjVu I1K B oKaybHOM ceTn

Reader BIr'AY
4 | Bpaysepsi Sunexc bpaysep / Mozilla Firefox / Microsoft Edge MK no};(?:;{on cetn
[IK B nokayibHO# ceTn

5 | AutuBupycHas nporpamma DrWeb ES BIAY
. [IK B nokayibHO# ceTn

6 | IIporpamma-apxuBarop 7-ZIip BIAY
7 | Mynsrumenuna npourpsiBatens MediaPlayer Classic MK s HOI;(?X’;OH et
8 | [Inatdopma onnaitH-oOyuenus eLearning server MK s HOI;(?XD;OH cotn

9 | Cucrema komnbroTepHoro tectupoBanus AST Test

[IK B 10KanBbHOM CETH
BTAY
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7.2.2. Cnenna/iu3npoBaHHoOe MPOrpaMMHoe o0ecrieuyeHne

Ne HasBanue Pa3zmerenue

I1IK B nokanbpHOI ceTH

1 | Moayns penieHus: ONTUMU3AMOHHBIX 3a1a4 Open Solver BIAY

[K, ayz. 20 (K2), ayn.

2 | ObnaynHast mporpamma Juis yrpasiieHus npoekramu Trello 104, 321 (K3)

N . [IK B l0KaJIbHOM CETH
3 | [Maker craTucTHyeckoi 0OpabOTKHU NaHHBIX Statistica

BT'AY
N [IK B I0KaJIbHOM CETH
4 | Cucrema KoMnbrOTepHO# anredpsr Mathcad
BT'AY
. . [K ayn. 116, 120
5 | Cucrema KoMIblOTepHOM anredpel Maxima y?Kl) ’
[IK B oKaJIbHOM CeTH
6 | Cucrema TpexmepHOro MoaeaupoBanus Kompas 3D
BT'AY
8. MexaucuunJnHapHble CBSA3HU
JucruruiiHa, ¢ KOTOpor Kadenpa, va koTopoit mpenogaercs [Toanuch
HEOOXOJMMO COTJIacCOBaHKE JUCLATUIMHA 3aBEYIOLIET0
kadeapoit
b1.0.15 MaremaTrnyeckuii aHajin3 | DKOHOMHUYECKOTO aHAJIA3a, CTATUCTUKU Jlyokos B.A.

Y TIPUKJIATHON MaTeMaTUKU

Bb1.0.17. Teopust BeposATHOCTEW U | DKOHOMUYECKOTO aHAJIM3a, CTaTHCTHKA |7 yoxkoB B.A.
MaTeMaTH4eCcKasi CTAaTHCTHKA Y IPUKJIQTHOM MAaTEeMaTHUKU

b1.0.21 DxoHomeTpuKa DKOHOMHYECKOTO aHAIN3a, CTATHCTHKA |~ JIyOKkoB B.A.
Y TIPUKJIATHON MaTeMaTHKH

L,%V
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JIncr nepnoanveckux npoBepok padoyeii NporpaMmsl
U MH(pOpMaIusi 0 BHECEHHBIX H3MEHEHHUAX

[ToTpebHOCTH
JI0JKHOCTHOE JIMLIO, B KOPPEKTHPOBKE
MIPOBOJIUBIIIEE yKa3aHHEeM WNudopmanms o BHECEHHBIX
nposepky: ©.1.0., Hlata COOTBETCTBYIOLIUX M3MEHEHUAX
JOJIKHOCTD pazzaeioB padoueit
IPOTPaMMBbI
1.0. 3aB. Kadeapoii Hporoxon PabGouass mporpamma
JILA. 3anopoxiieBa Ne 11 or aKTyaJIN3UpOBaHa Ha HET
20.06.2022 r, | 2022-2023 yu. ron.
3aBeqyronui [TpoTtokon Ne | PaGouast mporpamma
kadenpoit 11 ot aKTyaJIM3UpOBaHA Ha
3amopoxiesa JLA. | 19.06.2023 r. | 2023-2024 y4eOHbII
roj
3aBeayrommui [IpoTokon Ne | PaGouast mporpamma
kadenpoit 11 ot aKTyaJIN3UpPOBAHA Ha
3amopoxiesa JLA. | 21.05.2024 . | 2024-2025 y4eOHbII
roj
H.o. 3aBenyroniero [IpoTokon PaGouas mporpamma
kadenpoit [Tlannna Nel2 ot aKTyaJIN3UpOBaHa Ha
E.b. 26.05.2025 . | 2025-2026 y4eOHbIii
roa
3aBeyIOMHt [Ipotokon PaGouast mporpamMmma
kadenpoit [Tlannna Nel3 ot aKTyaJM3upoOBaHa Ha
E.b. 16.05.2026 r. | 2026-2027 y4eOHbIit

rona
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