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PabGouast mporpamma pa3paboTaHa B cOOTBETCTBUH ¢ DenepaabHBIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHJAPTOM BBICIIET0 0Opa30BaHMA IO HaIpaBleHHIO nMoaArotoBku 38.03.04
[ocymapcTBeHHOE W MYHHIMIAIBHOE YIpPaBICHHE, YTBEP)KACHHBIM NpUKa3oM MUHHCTpa
oOpazoBanus u Hayku Poccuiickoit @enepannu Ne 1016 ot 13.08.2020 1.

Pabouas nporpamma yTBepkA€Ha Ha 3acelaHUM Kadeapbl SKOHOMHYECKOro aHallu3a,
CTaTUCTUKU U IPUKIaIHON MaTeMaTHKH (mpoTokos Ne 11 ot 21.05.2024 r.)

3aBenyrommii kadeapoi . JI.A. 3anopo:kueBa

Pabouass mporpamMmma peKOMEHJOBaHAa K HCIIOJIb30BAaHMIO B Y4eOHOM Tporecce
METOJMYECKON KOMUCCUEH skoHOMIYecKoro (akynbrera (mpotokon Ne 10 ot 21.06.2023 r.).

Mpeacepatenb meTogUUecKoi KOMUCCUN / Bpaxuesa /1.B.

Peunensent paboueii mporpammbl PykoBoauTenb JenapTaMeHTa arpapHOW MOJMTHUKH
Boponexckoii obnactu, kanauaat skoHomuueckux Hayk A.®D. CanpoHoB
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1. O0masi XxapaKTepUCTUKA TUCUUNIMHBI
1.1. Heanb AUCUMNIIMHBI

Heablo n3ydeHUs TUCHMIUIMHBI SBISETCS MOCIEIOBATENIBHOE H3JIOKEHHE OCHOBHBIX
METO/IOB M Pe3yJbTaTOB JIMHEHHON anreOpsl, KOTOpble OyAyT HEOOXOIUMBI B JalbHEHIIEM s
OCBOCHMSI MAaTeMaTU4YeCKMX M CTaTUCTMYECKUX METOJOB B YIPABICHUMH U SKOHOMHUKE;
BOCIIUTaHHE Y 00YYAIOIUXCsl HABBIKOB JIOTMYECKOT'O MBIIUICHUS U ()OPMAITBHOTO TPHHUMAEMBIX
pelIeHU.

1.2. 3agauu AMCHMIIMHBI

3agayamMu JUCUMILIUHBI SIBJISIIOTCA

— cdopMHpOBaTh YMEHHE M HAaBBIKA pabOTHI ¢ MaTEMATUYECKUM aIlllapaTOM pa3/elioB
JUHENWHON ayreOphl JUIsl peleHUs] IPUKIIAAHBIX 33124 B SKOHOMUYECKOM NesATEIbHOCTH;

—  OmpeesieHHe U ynopsAAoYeHrne HeoOX0IMMOoro o0beMa HHPOPMALIUHU IPU TIOCTAHOBKE,
peanu3anuy U 00pabOTKE UTOrOBBIX PE3yJbTATOB MAaTEMATUYECKOH MOJEIM 3KOHOMMYECKOU
3a]1a4u;

— (QopMmHpoBaHHE IPAKTHUYECKHMX HABBIKOB, KOTOpbIE IIO3BOJAT B JajbHeHIIeMm
npuHuMaTth J(QQEeKTHBHbIE pemieHuss B cdepe TOoCYAApCTBEHHOTO M MYHUIIUIAIBLHOTO
yIpaBJICHUSL.

1.3. IlpeaMeT QM CHUTINHBI
IIpenmer - MaremaTnueckue OOBEKTHl JIMHEWHON MPHUPOABI: CHUCTEMBbl JIMHEWHBIX
YpaBHEHMH, JMHEHHbIE MHOT000pa3us, BEKTOPHbIE NPOCTPAHCTBA, JUHEHHbIE OTOOpa)KeHUs U
T.J.

1.4. MecTo tucuMiIinHbI B 00pa3oBaTe/IbHOI IporpaMmme
JlaHHas AMCUUIUIMHA OTHOCUTCS K o0si3aTenbHbIM aucuumuinHaMm OIl. Ona usywaercs B
IIEPBOM CEMECTpE.
1.5. B3aumocBsI3b ¢ APYTUMH U CHUILTHHAMMA
Hucuunnuna b1.0.30. Jluneitnas anreOpa cBsi3aHa cO CIEAYIOIIUMU JTUCLHUIUIMHAMU
yueOHOro IJIaHa:

— b1.0.07 MaTemaTuuecKkuii aHaJIn3;
— b1.0.31 Teopus BepOATHOCTEN U MAaTEMATUUYECKAsl CTATUCTHKA,
— Bb1.0.17 Metoasl onTUMaIbHBIX PEIICHUIA.

2. [lnanupyemble pe3yabTaThbl 00y4eHUs MO AUCHUIINHE

Komnerenmus WNHnukaTop JOCTHIKEHUS KOMITIETCHITUHI
Kon COJIep)KaHue COJIepKaHue
VK-1 |Crocoben ocymecTBisATs| 34 |3HaTh 0COOEHHOCTH CHUCTEMAaTHU3aIlNU
MOUCK, KPUTHYECKUHN aHATU3 U nHpOpMaInH, MOJTYYeHHOM u3 Pa3HBIX
CHHTE3 uH(pOopMaIuy, UCTOYHMKOB M METOJbl €€ KPHUTHYECKOTO
MIPUMEHSATH CUCTEMHBIH aHanm3a
MoAX0. JUIST pemwenuss| Y4 |YMmeer MNpOBOAWTH OIEHKY HHPOpMAIUH, €e
MOCTABJICHHEIX 3a7a4 JIOCTOBEPHOCTH, CTPOUTH JIOTUYECKHE
YMO3aKJIIOUEHHUs] Ha OCHOBAaHUU MOCTYMAOIIEH
nHpopManuu
H4 |Bnanets HaBbIKaMU aHANM3a U CUHTE3a HAYYHOU
nH(pOpMaIny, HaBBIKAMH JIOTHYECKOH
apryMeHTalli{ BBIBOJIOB U CYKJICHUM B PEIICHUU
MOCTAaBJICHHEIX 3a7a4
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3. O0béM TMCHUIIMHBI M BUAbI Y4eOHOM PadoThI

3.1. Ounas ¢popma 00y4eHus

C
IHoka3arenun er ap Bcero

OOmas TpyaoéMKOCTb, 3.€./4 2172 2172
OO01mast KoHTaKTHas padora, 4 42,15 42,15
OO6mmas camocrosiTenbHas padora, q 29,85 29,85
KOHTaK:[HaH paboTa rmpu MpoBEJCHUN YUEOHBIX 42,00 42,00
3aHATUH, B T.4. (1)

Jleknun 14 14,00

MPaKTHYECKUE-BCETO 28 28,00
CaMOCTO}ITeJ'IBHafI paboTta TpU TPOBEICHUH 21,00 21,00
y4eOHBIX 3aHATHH, 4
KonraktHass  pabota mpu  NPOBEICHUU
MIPOMEKYTOUHOW aTTeCTallMi O0yJaroIuXcs, B 0,15 0,15
T.4. (4)

3auer 0,15 0,15
CaMOCTO}ITeJ'ILHfU[ pabota npu 8,85 8,85
MIPOMEXKYTOUYHON aTTECTAIlMH, B T.4. (1)

MMOJITOTOBKA K 3a4eTy 8,85 8,85
dopma IpOMEKYyTOUHOU aTTeCTAIIU 3a4er 3a4er

3.2. OuHo-3204Has1 (opMa 00yUeHHS
C
IHoka3zarenun eMle ap Bcero

O61mas Tpyn0€MKOCTB, 3.€./4 2172 2172
OO6m1ast KoHTaKTHAs paboTa, 4 18,15 18,15
OO0mmas camocrosTenbHas paboTa, u 53,85 53,85
KOHTaKVTHaﬂ paboTa npu NpPOBEAEHUN YUEOHBIX 18,00 18,00
3aHATUH, B T.4. (1)

Jlexnun 10 10,00

MTPAKTUIECKHE-BCETO 8 8,00
CaMOCTOHTeJ'ILHajI paboTa mpu TPOBEIACHHUU 45,00 45,00
y4eOHBIX 3aHATUH, U
KonTtaktHas  paGora mpu  NpOBEIECHUU
MIPOMEKYTOUHOW aTTeCTallMi 00yJaroIuXcs, B 0,15 0,15
T.4. (4)

3auer 0,15 0,15
CaMOCTOSITeJ'IBHVaSI pabora npu 8,85 8,85
MIPOMEXYTOYHOM aTTecTaluu, B T.4. (1)

MOJITOTOBKA K 3a4eTy 8,85 8,85
dopma MPOMEKYTOUHON aTTeCcTallun 3auer 3auer
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4. Conep:xxanme QU CHUTNIAHBI
4.1. Coaep:kanue TMCOUILUIMHBI B pa3pe3e pa3iesioB U MOAPa3aeI0B

Pazgen 1. MaTpuunas anredpa

[Moapaznen 1.1. Marpuusl. Onepauun Haa marpunamu. OCHOBHBIE CBOWMCTBa OINEpaldid HaJ
Matpuiiamu. Onpeaenurensb. Beraucnenue ooparHoit MaTpuilsl. CBOMCTBAa 00paTHON MaTPHIIBI.
[Monpaznen 1.2. Panr maTpuiibl. Beraucienue panra MaTpHIlbL.

Pa3nen 2. Penenue cucteM JTHHEHHBIX ajredpanyeckKux ypaBHeHH

[Moapasnen 2.1. Pemenue cucteM ypaBHEHHI MAaTPUYHBIM METOJIOM.

Pemenue cucrem ypaBHeHuit metogoMm Kpamepa. Pemienue cucrem ypaBHeHuit metogom ["aycca.
[Tonpaznen 2.2. CTpyKTypa MHOXKECTBA PEIICHUI CUCTEMbI TMHCHHBIX YPaBHCHUN.

Teopema Kponekepa-Kanemnu.

Pa3nes 3. OcHOBBI BeKTOPHOM a/1redpsbl

[Toapaznen 3.1. [lonsTue BekTopa. JInHeitHbIC onepaiuy Hajl BEKTOpaMH, UX cBoicTBa. Teopema
0 KOJUIMHEapHBIX BeKTOpax. JleMCTBUS HaJ BEKTOpaMH, 3aJlaHHBIMA CBOMMH KOOPJIMHATAMHU.
Monyns Bexktopa. Hampasnstomue kocunycsl BekTopa. KoopauHaTel poU3BOIBHOIO BEKTOPA B
JIeKapTOBOH cucteMe KoopAuHat. CKaJlIpHOE [TPOU3BEIEHNE BEKTOPOB.

[Toapaznen 3.2. IloHsTHe JIWMHEHHOTO MPOCTpaHCTBA. [IpuMepsl JMHEWHBIX MPOCTPAHCTB.
JluHeilHas 3aBUCUMOCTb W HE3aBUCUMOCTb BEKTOpPOB. PaHr cucrembl BeKTOpOB. baszuc wu
pa3MEepHOCTh BEKTOPHOTO MpocTpaHcTBa. KoopauHaTsl BekTopa B 6a3uce.

Pa3nes 4. JInneiinble MHOT000pa3usi B eBKJINAOBBIX MPOCTPAHCTBAX

[Toapaznen 4.1. YpaBHeHHE NMpsSAMON HA IUIOCKOCTH. YpaBHEHHUE NPAMOM, MPOXOJAIIeH depe3
3a/laHHYI0 TOYKY IEpHEeHIUKYISIPHO 3aJaHHOMY BekTopy. MccnenoBanue oOuiero ypaBHEHUs
npsAMOM. YTos MEeXy NPSAMBIMU. Y CJIOBUS NAPAIIEIBHOCTH U NMEPIIEHIUKYISIPHOCTH MPSMBIX.
[Tonpaznen 4.2. YpaBHEHUE MIIO0CKOCTH, MPOXOAAIICH Uyepe3 3aJaHHYI0 TOUKY MEePIeHINKYIISIPHO
3alaHHOMY BekTopy. MccnenoBanue oduiero ypaBHeHus miockoctu. KaHoHnueckoe ypaBHEHUE
OpsIMOM B NIPOCTPAHCTBE. YPABHEHUE NPSIMOM, MPOXOIAILIEH 4Yepe3 JIBE pa3IMyHble TOYKHU
IIPOCTPAHCTBA. YTOJ MEXAY IUIOCKOCTSIMH. YTOJI MEXIYy MNPSMBIMH B IPOCTPAHCTBE. YTOI
MEXAY NPSMOM U TUIOCKOCTBIO.

[Monpaznen 4.3. KpuBbie BTOPOTO MOPSIKA: SIUTAIIC, THIIEpOoIIa, mapadoa.

Pa3zpnen S. MHOro4jieHbl 4 KOMILIEKCHbIE YHCJIA

[Tonpaznen 5.1. Mmuorounensl. KommiekcHble uyucina u AeWcTBUA Haj HUMU. Monynb u
apryMeHT KOMILUIEKCHOTO YncIa.

[Tonpaznen 5.2. ®opmbl 3ammucy KOMIUIEKCHBIX dncell. JIelcTBHS Hal KOMIUIEKCHBIMU YHCIIAaMH B
TpuroHomerpuueckoit dopme. @opmyna Myaspa. KopeHnb N-oif cTemneHW U3 KOMIUIEKCHOTO
yucna. [TokazarensHas popma komriekcHoro yucia. @opmyna Diinepa.

Pa3nes 6. JInneiinble onepaTopsbl

[Monpasnen 6.1. IlonsiTre nuHEHHOTO omeparopa. Ilpumepsr TUHEHHBIX onepaTopoB. JlelcTBus
HaJ JUHEWHBIMH oreparopamu. OOmM BUA JIWHEHHOrO olepaTropa, MaTpulla JHHEWHOTO
oreparopa.

Pa3gen 7. /InHeiiHbIe MOJ€JIM B YKOHOMHYECKHUX 3aJadax

[Toapaznen 7.1. Monens MexXayHApOTHOU TOPTOBIIH.

[Tonpaznen 7.2. Cratuueckas MoJieb JIMHEHHOM MHOTOOTpAcIeBOi SKOHOMUKH JIeOHThEBA.
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4.2. PacnipeejieHre KOHTAKTHON U CAMOCTOAATEIbHOI padoThI NPH NMOATOTOBKE K
3aHATHAM M0 NOAPa3aeiam

4.2.1. Ounas ¢opma o0y4eHus

KonraktHas pabora

Pasnensl, moapasnensl JUCIUILIMHBL CP
il , IHoapasz AnC bt 13

Pa3nes 1. Marpuunas aiaredpa 2 4 2

[Togpazmen 1.1. Marpunsl. Omnepariu  HaJa — MaTPUIIAMH.
OcHOBHBIE CBOICTBa ornepauuii Haj MaTpuamu. OnpenenuTenb. 1 2 1
Brruncinenne ooparHoii Matpuiibl. CBOMCTBa 00OpaTHOW MaTPHIIHI.

[Toapaznen 1.2. Panr maTpuibl. Berauciienne panra MaTpHUIlbl. 1 2 1
Pasznen 2.“ Pemienne cucreM JIMHEHHBIX aJredpamyecKux 5 6 4
YPaBHeHMIt

[Mogpazmen 2.1. PemeHwe cucreM ypaBHEHHH MaTpUYHBIM

meronoM. Pemenue cucrem ypaBHeHuil Mmeromom Kpamepa. 1 3 2
Pemenne cucrem ypaBHeHui Merogom ['aycca.

[Mompaznen 2.2. CTpykTypa MHOXKECTBA PCIICHUH CHCTEMBI 1 3 5

nuHenHbIX ypaBHeHui. Teopema Kponekepa-Kanemnu.

Pa3nes 3. OcHOBBI BEeKTOPHO# aj1redpsbl 2 4 4

[Mogpaznen 3.1. Ilonstue BekTOpa. JIMHEeNHBIE omepauuu Haj
BEKTOPaMH, UX CBOWCTBA. Teopema O KOJUIMHEAPHBIX BEKTOpax.
JleiicTBUs HaJ BEKTOpaMH, 3aJaHHBIMH CBOUMH KOOPAMHATAMHU.
Mopayne  Bekropa. Hampasisromue  KOCHHYCBI  BEKTOpA.
Koopaunatsl IpOM3BOJBHOIO BEKTOpPA B JEKApTOBOM CHCTEME
KoopauHat. CKaJIIpHOE IPOU3BEIEHUE BEKTOPOB.

[Mogpaznen 3.2. IlonsTue nuHeiHOro mpocrpancTBa. lpumepsr
JUHEHUHBIX  NPOCTpPaHCTB. JIMHEHHas  3aBUCHMOCTH U
HE3aBUCUMOCTb BeKTOpoB. PaHr cucreMsl BekTtOopoB. basuc u 1 2 2
Pa3MEPHOCTb BEKTOPHOTO IpocTpaHcTBa. KoopauHaTel BEKTOpa B
Oazuce.

Pa3nen 4. JInneiiHble MHOT000pa3usi B eBKJINA0BbBIX
NPOCTPAHCTBAX

[Toapaznen 4.1. YpaBHeHHe TIPsSMOI Ha TIJIOCKOCTH. Y paBHEHUE
MPSIMOM, MIPOXOIAIIECH Yepe3 3a/laHHYI0 TOUKY MePHeHAUKYISIPHO
3aJlaHHOMY BekTOpy. MccnenoBanue o0iero ypaBHeHHs TIPSIMOiA. 1 2 2
Yron Mexay TOpsSMbIMA.  YCIOBUS — MapaielbHOCTH U
NEPHEHINKYIAPHOCTH NPSIMBIX.

[Togpaznen 4.2. YpaBHeHHE IUIOCKOCTH, TpPOXOAsIIell uepes
3alaHHYI0  TOYKY MEpHEeHAUKYISIPHO 3aJlaHHOMY BEKTOpY.
HccnenoBanue obuiero ypaBHeHUs IulockocTH. KaHoHuudeckoe
YpaBHEHUE TMPSAMOM B IPOCTPAHCTBE. YPAaBHEHUE NPSIMOM, 1 2 1
IIPOXOJAIIEH Yepe3 ABE pa3IMuHble TOUKHM IPOCTPAHCTBA. YTOJ
MEXy TJIOCKOCTSMH. YTOJ MEXIY NMPSMBIMH B MPOCTPAHCTBE.
YroJ1 MeXay NPSMOH U INIOCKOCTBIO.

[Monpasnen 4.3. KpuBble BTOPOTO MOPSIKA: AIUIUIIC, THIIEPOOIa,
napabouia.

Paszaen 5. MHOro4j1eHbl 1 KOMILIEKCHBIE YHCJIA 2 3 2
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[Toapaznen 5.1. Muorowiensl. KoMruiekcHbIC Ynciia U ACHCTBUS 1 2 1
HaJ HUMU. MOJlyllb U apryMeHT KOMILIEKCHOTO YHCJIa.

[Toapaznen 5.2. @opMbl 3anMcu KOMIUICKCHBIX 4ncel. JlercTBus

HaJ KOMIUIEKCHBIMH YHUCJIaMHA B TPUTOHOMETPHUYECKOH ¢opme.

®dopmyna Myaspa. Koperb N-oif cTeneHHM U3 KOMILIEKCHOTO 1 1 1
yrcna. [lokazarensHas gopma xomriekcHoro yucia. @opmyna

Ditnepa.

Pasnen 6. JIuneiinblie onepaTopsbl 1 2 2
[Togpaznen 6.1. Ilomstue nuueiHOrOo omneparopa. IIpumepsl

JMHEMHBIX  OMNEPATOPOB. [elictBuss ~ Hajg  JMHEUHBIMHU 1 2 2
onepatopamu. OOmMIl BUA JIUHEHHOro omepaTopa, MaTpuia

JIMHEMHOTO oreparopa.

Paszgea 7. JInHelHBIEe MOAEJIM B JKOHOMUYECKHUX 321a4aX 2 4 3
[Toapaznen 7.1. Monenb MexXAyHapOAHOU TOPTOBIIH. 1 2 2
[Toapaznen 1.2. Craruueckast MOJIEJIb JMHEUHON 1 5 1
MHOT00TpAacieBOi S5KOHOMUKH JIeOHThEBa.

Bcero 14 28 21

4.2.2. OuHo-3a04Has ¢opma o0yueHust

KonrakTtHas padora

Pa3nenbl, moapasaensl JUCIUILINHEI CP
il , HoApa3 g Anucn i 13

Pa3znen 1. Marpuunas ajaredpa 1 1 4

[Mogpazmen 1.1. Marpunsl. Onepanuu  HaJa — MaTPUILIAMH.
OcCHOBHBIE CBOMCTBaA omneparuii HaJ Matpuriamu. OnpenenuTenb. 0,5 0,5 2
Boruncnenue o6parnoil marpuiisl. CBOMCTBAa OOpaTHON MaTpPUILBL.

[Toapaznen 1.2. Panr maTpuisl. BerauciieHne panra MaTpHIIb. 0,5 0,5 2
Pasznen 2L Pemienne cucreM JIMHEHHBIX aJredpamyecKux 9 1 3
yYpPaBHeHMii

[Mogpazmen 2.1. PemieHue cucreM YpaBHEHUH MaTpUYHBIM

metonoM. Pemenune cucrem ypaBHeHuil MeronoM Kpamepa. 1 0,5 4
Pemienne cucrem ypaBHeHnit metogom [aycca.

[Mompaznen 2.2. CTpyKkTypa MHOXECTBA PEIICHUN CHCTEMBI 1 05 4

nuHeNHbIX ypaBHeHHH. Teopema Kponekepa-Kanemnu.

Pa3nes 3. OcHOBBI BEeKTOPHO# aj1redpsbl 1 1 4

[Tompaznen 3.1. Ilonsitue Bektopa. JluHeiitHble omepanuu Han
BEKTOpaMH, UX CBOMCTBAa. Teopema O KOJUIMHEAPHBIX BEKTOpPAX.
JelicTBusa Hax BEKTOpaMH, 3aJJaHHBIMHU CBOMMM KOOpPIAMHATAMHU.
Mopayne  Bekropa. Hampasisromue  KOCHHYCBI — BEKTOpA.
Koopaunatsl mpou3BOJBHOTO BEKTOpa B JEKApTOBOM CHUCTEME
koopauHat. CKaJsipHOE MPOU3BE/ICHUE BEKTOPOB.

0,5 0,5 2

[Mogpaznen 3.2. IlonsTue nuHeHOro mpoctpaHcTBa. IIpumepsr
JUHEUHBIX  TPOCTPAHCTB. JluHeitHas  3aBUCHUMOCTH 5
HE3aBUCUMOCTh BeKTOpoB. PaHr cucrembl BekTtopoB. basuc u 0,5 0,5 2
pPa3sMEpHOCTh BEKTOPHOIO MPOCTpaHcTBa. KoopanHaTel BEKTOpa B
6azmuce.

Pa3nen 4. JInuneiiHble MHOT000pa3usi B eBKJINI0BbBIX
NPOCTPAHCTBAX
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[Toapaznen 4.1. YpaBHeHHE TIPSMOI Ha TIJIOCKOCTH. YpaBHEHHUE
IIPSAMOM, ITPOXOMSILEH Yepe3 3aJaHHYIO0 TOUKY IEPIIEHIUKYIISIPHO
3aJlaHHOMY BekTopy. MccnenoBanue o0miero ypaBHeHUs IPSIMO. 1 1 4
Yron wmexay OpAMBIMU.  YCJIOBUS  MAPAJUICIBHOCTH U
NEePHEHAUKYIISIPHOCTH NPSMBIX.

[Mogpaznen 4.2. YpaBHeHHE IUIOCKOCTH, MPOXOISIIEH uepes
3aIaHHYI0 TOYKY [EpPHEeHIUKYISIPHO 3aJaHHOMY BEKTOpY.
HccnenoBanne oO0IIero ypaBHEHHS IUIOCKOCTH. KaHoHHMUYECKoe
ypaBHEHHE TIPSAMOH B TMPOCTPAHCTBE. YPaBHEHUE MPSIMOH, 0,5 0,5 3
IIPOXOMAIIEH Yepe3 IBE pPa3/IMUHbIE TOYKU IIPOCTPAHCTBA. YTOJI
MEXAY IUIOCKOCTSAMHU. YTOJI MEXKIY HPSIMBIMH B MPOCTPAHCTBE.
YroJs1 Mexy NpsIMOM U IUIOCKOCTBIO.

[Tonpaznen 4.3. Kpusble BTOpOro mnopsijika: 3JUIMIC, runepOoa,
napabora.

Paszaesa 5. MHOro4j1eHbl 1 KOMILIEKCHBIE YHCJIA 1 1 8
[Moapaznen 5.1. Muorowiensl. KomrmiekcHbie uncia u AeUCTBUS 05 05 4
HaJ HUMU. MOJlyllb U apryMeHT KOMILIEKCHOTO YHCIA. ' ’
[Tonpaznen 5.2. @opMbI 3aNTUCH KOMILUIEKCHBIX dncen. [leiicTBus
HaJl KOMIUIEKCHBIMH YHUCJIaMHd B TPUTOHOMETPHUYECKOH ¢opme.
@®opmyna Myaspa. Kopenb N-0il creneHH W3 KOMIUIEKCHOTO 0,5 0,5 4
yrcna. [lokazarenbHas gopma xomruiekcHoro umcia. @opmyna
Diinepa.

Pa3nen 6. JIuneiinblie onepaTopsbl 1 1 4
[Tompaznen 6.1. Ilonstue nuHeitHOro omneparopa. I[Ipumepst
JIMHEMHBIX  OMNEPATOPOB. HevictBuss ~ Hajg  JMHEUHBIMHU 1 1 4
ornepatopamu. OOmMI BUA JTUHEHHOrO omepaTopa, MaTpuia
JIMHEMHOTO orneparopa.

Paszgea 7. JIuHelHBIEC MOJEJIM B IKOHOMHUYECKHUX 321a4aX 2 1
ITonpaznen 7.1. Mozaens MeXJ1lyHaApOJIHON TOPTOBIIH. 1 0,5
IToxpaznen 7.2. Craruueckas MOJENb JINHENHON
MHOT'OOTPACIEBOM YKOHOMUKH JI€OHThEBA.

Bcero 10 8 45

0,5 0,5 2

A (b~

4.3. Ilepeyenp TeM M y4eOHO-METOAMYECKOr0 oOecnevyeHUs JIsi CAMOCTOATEIbHOM
padoThI 00yUaIOIIUXCS

O0BéM, u
Ne | Tema camocTosiTenbHOM ¢dbopma oOyueHus
VY4ebHO-MeTo1n4ecKoe obecreueHue
n/n paboThI O4YHas | O4HO-
3a04Has
IMoppasnen 1.1. Marpuubl. Onepanun Hax marpunamMu. OCHOBHBIE 1 2
cBOMcTBa omepanuii Haag marpuuamu. Omnpenenurenb. Bbruuciaenue
o0paTHoii Mmarpuubl. CBolicTBa 00PaTHOM MAaTPHIIbI.
1. | O6mas dopmyna s | Pxxeckmii C. B. Bricmas matematuka [: 1 2
BBIUUCIICHUS JUHeWHas anredbpa W aHAIWTUYECKas
onpeaenuTeNel, Teopema | reomerpusi: yueOnoe mnocobue / C.B.
Jlamnaca. PxxeBcknii. — Mocksa: UTHOPA-M, 2019.

— 211 c. - Tekcrt: anexTponHsi. - URL:
http://znanium.com/catalog/product/10652
60
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Kpemep H. III. Beictias maremaTuka ajist
SKOHOMHUCTOB  [3JIEKTPOHHBIM  pecypc]:
VueOHuK IS CTYJICHTOB BY30B,
o0yJaromuxcs 1o SKOHOMUYCCKUM
cnenuailbHOCTIM: YueOnuxk / H. 1I.
Kpewmep, b. A. Ilyrko, 1. M. Tpumus, M.
H. ®puaman - MockBa: M3narenbcTBO
"FOHUTU-JAHA", 2017 - 479 c. [OU]
[DBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261

IMoagpaznen 1.2.

BblunciieHHe paHTra MATPHLBI.

Panr mMarpuubl. ba3ucHbIii MHHOP MAaTpHUBbI.

2. | basucHsblil
MaTpPHIIBI

MUHOD

Pxesckuii C. B. Bricmasgs maremaruka I:
JUHEWHas anrebpa W aHaJTUTHYECKas
reomerpusi: ydeOnoe mocobue / C.B.
PxxeBckmii. — Mocksa: UTHOPA-M, 2019.
— 211 c. - Tekcrt: anexTponHsi. - URL:
http://znanium.com/catalog/product/10652
60

Kpemep H. III. Beiciias maremaTuka ajist
SKOHOMHUCTOB  [3JIEKTPOHHBIM  pecypcl:
YueOHHK TS CTYJICHTOB BY30B,
00yJaromuxcs 1o 9KOHOMHYECKHUM
cnenyaimbHocTaM: Yueonuk / H. 1l
Kpewmep, b. A. Ilytko, . M. Tpummun, M.
H. ®puaman - MockBa: H3znmarenscTBO
"FOHUTU-JAHA", 2017 - 479 c. [DU]
[OBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261

IMoapasnen 2.1. Pemenne cucreM ypapHeHH i MATPUYHBIM METOI0M.
Pemenne cucrem ypaBHenuii meronom Kpamepa. Pemenume cucrem
ypaBHeHuii meroaom I'aycca.

3. | Pemenne
YpaBHEHUU

CHUCTEM
METOJ0M

XKopnana-I'aycca.

Pxesckuit C. B. Bricimas maremaruka I:
NUHEWHas anrebpa W aHaJTUTHYECKas
reomerpus: ydeOHoe mocobue / C.B.
PxxeBckuii. — Mocksa: MTHOPA-M, 2019.
— 211 c. - Tekcr: anexTponHbii. - URL:
http://znanium.com/catalog/product/10652
60

Kpemep H. L. Beicias matremaTuka s
SKOHOMHUCTOB  [3JIEKTPOHHBIM  pecypcl:
YuebHuk TUTST CTYJICHTOB BY30B,
oOyJaromuxcs o SKOHOMUYECKUM
cnenraimpbHocTaM: Yueonuk / H. 1L
Kpewmep, b. A. Ilytko, . M. Tpummn, M.
H. ®puaman - MockBa: HM3narenbcTBO
"IOHUTU-AAHA", 2017 - 479 c. [DU]
[9BC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261
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Hoapaznen 2.2. CTpyKTypa MHOKeCTBA pelIeHHH CUCTEMbl JIMHEHHbIX 2 4

ypaBHeHuii. Teopema Kponekepa-Kaneain.

4, | Pemenue omHoponmubiX | PxxeBckuit C. B. Bricuras maremartuka I: 2 4
CUCTEM YpaBHEHUU. JVHEWHAs anredpa W aHATUTHYeCKas

reometrpus : yudeOHoe mocobue / C.B.
PxxeBckuii. — Mocksa: UTHOPA-M, 2019.
— 211 c. - Tekcr: anexktponHsid. - URL:
http://znanium.com/catalog/product/10652
60

Kpemep H. L. Beiciias maremaTuka aJist
SKOHOMHUCTOB  [3JIEKTPOHHBIA  pecypc]:
VYyebuuk s CTYJICHTOB BY30B,
oOyuaromuxcs 1o SKOHOMHYECKUM
cnenmanbHocTsiIM:  YueOonuk / H. 1L
Kpemep, b. A. Ilytko, U. M. Tpumun, M.
H. ®pugman - Mocksa: M3parenbcTBo
"IOHUTU-AAHA", 2017 - 479 c. [DU]

[DBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261

Hoapa3nen 3.1. Ilousitue BekTOpa. JlMHeliHble omepamuM HaJ
BEKTOpaMH, HX cBoiicTBa. Teopema 0 KO/LUIMHeAPHBIX BeEKTOPax.
JelicTBMST HaJA BeKTOpPaMH, 3aJaHHBIMH CBOMMH KOOpPAHHATAMHU.
Moayabs Bektopa. Hampapisilomme kocuHychl BekTopa. KoopamHartbl
NMPOM3BOJILHOIO BEeKTOpPa B [JIeKapTOBOW cHcTeMe KOOPJAUHAT.
CkaJsipHOe Ipou3Be/leHHe BEKTOPOB.

PxeBckuit C. B. Bricirag maremarnka [:
JWHCWHAs anredpa ¥ aHATUTHYeCKas

BekropHoe )
HIPOM3BE/ICHHE BEKTOPOB reomerpust : ydeOHoe mocobue / C.B.

5. | P | Pxescuii. — Mocksa: UIHDPA-M, 2019. | 2 2
CmemanHoe

— 211 c. - Tekcr: anexTponHbii. - URL:
http://znanium.com/catalog/product/10652
60

IMPOU3BCACHUC BEKTOPOB.

IMoapasnen 3.2. Ilonsitue JiMHeliHOro mpocrpaHcTBa. IlpuMmepsl
JIMHENHBIX MPOCTPAHCTB. JIMHeHHAsA 3aBHCHUMOCTL M HE3aBHCHMOCTH
BeKTOpOB. PaHr cucreMmbl BekTOpoB. ba3nc u pa3mepHoOCTh BEKTOPHOTO
npocrpancrea. Koopaunarsl BekTopa B 0a3uce.

[Ipocreiimme cneacTBus
aKCHOM nuHenHoro | Pxxesckuii C. B. Boicmias maremaruka [
MPOCTPAHCTBA. JTUHEWHas anrebpa W aHaJTUTHYECKas
ITonnpocTpaHcTBO reomerpus: ydeOHoe mocobue / C.B.
6. | TMHEHHOrO PxeBckuii. — Mocksa: MH®PA-M, 2019. 2 2
MIPOCTPAHCTBA. — 211 c. - Tekct: snexTponHsni. - URL:
[Mpocreitmme  cBoiicTBa | hitp://znanium.com/catalog/product/10652
JMHEWHO 3aBUCUMBIX | 60

BEKTOPOB.

Ilogpasnen 4.1. YpaBHeHHe nNpsAMOH Ha IUIOCKOCTH. YpaBHEHHe
NpsAMoOi, NpoXoaflleil 4Yepe3 3aJaHHYI0 TOYKY MNEPHEHAUKYJISIPHO 2 4
3apaHHOMY BeKkTopy. MccaenoBanue o01mero ypaBHeHusi NpsMoi.

YpaBHeHue npsmoii, | PxxeBckuii C. B. Beicmas matemaruka [:
7. | mpoxoasmiei gyepes | MuHeHHas anreOpa W aHAJIUTHYECKas 2 4
3a/TaHHYIO TOYKY | TeoMeTpus: ydeOHoe mocooue / C.B.
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MapajuieIbHO
BEKTODY. YpaBHeHue
MPSMOW, MIPOXOIAIICH
yepes JB€ JaHHbIE TOUKU.
[TapameTpuyeckue
YPaBHEHUs NIPSMOM.

JTAHHOMY

PxeBcknit. — Mocksa: MHOPA-M, 2019.
— 211 c. - Tekcrt: anexTponHsid. - URL:
http://znanium.com/catalog/product/10652
60

Kpemep H. III. Beiciias maremaTuka ajist

SKOHOMHUCTOB  [3JIEKTPOHHBIM  pecypc]:
YyeOuuk s CTYJCHTOB BY30B,
o0yJaromuxcs o SKOHOMUYECKUM

cnenuailbHOCTIM: YueOnuxk / H. 1I.
Kpewmep, b. A. Ilytko, . M. Tpumun, M.
H. ®puaman - MockBa: M3narenbcTBO
"FOHUTU-JAHA", 2017 - 479 c. [OU]
[DBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261

Ioapa3nen 4.2. YpaBHeHHe IJIOCKOCTH, MPOXOAsIIe Yepe3 3aJaHHYIO
TOYKY NepPHeHIHKYJIAPHO 3aJaHHOMY BekTopy. HUccienoBanue o01iero

YPABHEHHUS ILIOCKOCTH.

Kanonunueckoe

ypaBHeHUe MNpsAMOi B

NMPOCTPAHCTBE. YpaBHeHHE NMPSIMOii, MPOXOAsIIei Yepe3 IBe pa3HdYHbIe

TOYKH ITPOCTPAHCTBA.

8 [Tapamerpuueckue
" | ypaBHEHUS PSIMOH.

Pxesckuii C. B. Bpicias maremaruka I:
TUHEHHas ~anreOpa W aHAIUTHYCCKas
reomeTrpust : ydebHoe mnocobue / C.B.
P:xxeBckuii. — Mocksa: UTHOPA-M, 2019.
— 211 c. - Tekcr: anektponHsid. - URL:
http://znanium.com/catalog/product/10652
60

Kpemep H. III. Beiciias maremaTuka mjist
SKOHOMHUCTOB  [3JIEKTPOHHBIM  pecypcl:
Yuyebuuk s CTYJICHTOB BY30B,
oOyJaromuxcs o SKOHOMUYECKUM
cnenuainpHoCcTsIM: Yuebnuk / H. I
Kpewmep, b. A. Ilytko, . M. Tpummn, M.
H. ®puaman - MockBa: HM3narenbcTBO
"IOHUTU-AAHA", 2017 - 479 c. [DU]
[9BC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261

IToppasnen 4.3. Kpusble BTOpOro mnopsiaka:

napaboJia

3JUIMIIC, THunepodoJia,

BrBom  KaHOHHMYECKOTO
YpaBHEHUS SJUTUTICA.
BrBom  KaHOHWYECKOTO
ypaBHEHUs TUIEPOOIBL.
BrBom  KaHOHHWYECKOTO
ypaBHEHUs MapadoIbI.

Pxesckuit C. B. Briciias maremaruka I:
NUHEWHas anrebpa W aHaJTUTHYECKas
reomeTrpust : ydebHoe mnocobue / C.B.
PxeBcknit. — Mocksa: MHOPA-M, 2019.
— 211 c. - Tekcr: anexTponsbii. - URL:
http://znanium.com/catalog/product/10652
60

Kpemep H. L. Beicias matemaTuka s
SKOHOMHUCTOB  [3JIEKTPOHHBIM  pecypc]:
YuebHuk TUTST CTYJICHTOB BY30B,
oOyJaromuxcs mno SKOHOMUYECKUM
cnenyaimbHocTsaM: Yueonuk / H. 1L
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Kpemep, b. A. Ilytko, . M. Tpumun, M.
H. ®puaman - MockBa: HM3narenscTBO
"IOHUTU-JAHA", 2017 - 479 c. [DU]
[9BC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261

IMoapa3znen 5.1. MHoro4jieHbl 1 KOMILIEKCHEBIE YUCJIA

Pxesckuii C. B. Bricmasgs maremaruxa I:
JUHEWHas anrebpa W aHaTUTHYECKas
reomerpust : ydebnoe mocobue / C.B.
PxeBckmii. — Mocksa: UTHOPA-M, 2019.
— 211 c. - Tekcrt: anexrponHsii. - URL:
http://znanium.com/catalog/product/10652
60

Kpemep H. III. Beiciias maremaTuka ajist
Paznoxxenne MHOrouaeHa -

SKOHOMHUCTOB  [3JIEKTPOHHBIM  pecypc]:

10. | ma mHOXUTeIU. Teopema
Besy. YueOHHK JUISt CTYJCHTOB BY30B,

00yJarmuxcs 1o 9KOHOMHYECKUM
cnenyaimbHocTAM: Yueounuk / H. 1l
Kpewmep, b. A. Ilytko, . M. Tpummun, M.
H. ®puaman - MockBa: H3znmarenscTBO
"FOHUTU-JAHA", 2017 - 479 c. [DU]
[OBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261

Moapa3nen 5.2. @opmbl 3aNHCH KOMILUIEKCHBIX 4uces. JlelicTBUsi Hajg
KOMIUIEKCHBIMM 4HCJIAaMH B TPpUroHoMerpuueckoil ¢opme. ®opmyaa
Myaspa. KopeHb N-0ii cTemeHM M3 KOMILUIEKCHOIO  4HcJIA.
Iloka3aTenbHasi popma KOMILIEKCHOTO ynciaa. Popmya Jidiepa.

Pxesckuii C. B. Bricmmas maremartuka I:
nuHelHas anreOpa W aHATUTHYecKas
reomerpust : ydeOHoe mocobue / C.B.
PxeBckuii. — Mocksa: TH®PA-M, 2019.
— 211 c. - Tekcrt: anexTponHsii. - URL:
http://znanium.com/catalog/product/10652
60

HepasenctBO
TPEYroJbHUKA

11.

Ioapazaen 6.1. Ilonsitue uHeiiHOro oneparopa. IlpuMeps! JHHeHHBIX
oneparopos. [lelicTBusi HajJ JUHeHHbIMU omneparopamMu. OOwmmii BHI
JIMHENHOI0 onepaTropa, MaTpHLA JTHHEHHOI0 oneparopa.

Pxeckuii C. B. Bricimas maremaruka I
nuHelHas anreOpa W aHATUTHYecKas
reomerpust : ydeOHoe mnocobue / C.B.
PxeBckuii. — Mocksa: TH®PA-M, 2019.
— 211 c. - Tekct: anextponHsi. - URL:
http://znanium.com/catalog/product/10652
60

Kpemep H. II. Briciias matemaTuka amst
SKOHOMHUCTOB  [3JIEKTPOHHBIM  pecypc:
Y4eOHuk JUTSt CTYJICHTOB BY30B,
00yJaroImxcst o SKOHOMUYECKUM
cnenuaimpHocTaM: YueOnuk / H. Il
Kpewmep, b. A. Ilytko, . M. Tpummun, M.

[Ipeo6pa3zoBanue
MaTpPHIIBI JUHEHHOTO
oreparopa Ipy Nepexoe
K HOBOMY 0a3ucy

12.
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H. ®puaman - MockBa: HM3narenbcTBO
"FOHUTU-OAAHA", 2017 - 479 c. [DU]
[DBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261

Hoapa3nen 7.1. Moaeab Me:KTYHAPOIHOM TOPTrOBJIM. 2 4
Pxesckmii C. B. Bricimas maremaruka I
nuHEelHas anreOpa W aHAIMTHYECKas
TEOMETpHUS yueOHoe mocooue / C.B.
P:xxeBckuii. — Mocksa: MTHOPA-M, 2019.
Vcriomb3oanue anredpst | 211 c. - Tekcr: anextponnsid. - URL:
http://znanium.com/catalog/product/10652
MaTpHuIl. I/ICHOJ'IBSOBLaHI/IC 60
cnetem JTHHCHHBIX Kpemep H. L. Beiciias maremaTuka uist
anredpanyecKux - i
14. | ypaHenuii. Mosers SKOHOMHUCTOB  [3JIEKTPOHHBIM  pecypc: 9 4
TeonThena VYueOHuk JUIST CTYJICHTOB BY30B,
. oOyJaromuxcs 1o YKOHOMHYECKUM
MHOT'00TpPAcIeBOM
5KOHOMHKH (6a1aHCOBBII crenranpbHoCcTAM: YueOnmk / H. 1L
anams) Kpemep, b. A. Ilytko, . M. Tpumun, M.
) H. ®puaman - Mocksa: M3parenbcTBo
"IOHUTU-OJAHA", 2017 - 479 c. [DU]
[DBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261
Hoapa3nen 7.2. Cratuyeckasi Mojejb JHHEHHOW MHOrooTpacieBoit 1 4
IKOHOMMKH JleoHTBHEBA.
Pxxesckmii C. B. Bricimas maremaruka I:
TUHEHHas anreOpa W aHAIMTHYCCKas
reomeTrpust : ydebHoe mnocobue / C.B.
PxxeBckuii. — Mocksa: UTHOPA-M, 2019.
OKOHOMUKO- — 211 c. - Tekcr: anexTponHbii. - URL:
MaTemaTtuueckas mozenb | http://znanium.com/catalog/product/10652
MEXKOTPaCcIEBOI0 60
O6ananca. [Ipumenenue | Kpemep H. III. Beicmias matemaruka st
15 0amaHCOBOTO MeETO/a B | DKOHOMHUCTOB  [3JIEKTPOHHBIM  pecypc]: 1 4
" | aHAIU3e PKOHOMHYECKHX | YUCOHHK JUIS CTYJICHTOB BY30B,
nokasareneil. JluneitHas | oOyuaronmxcs o SKOHOMHYECKUM
MOJIEIIh TOPrOBIH. | crienuanpHocTsIM:  Yuebnuk / H. I
CrpykrypHas Marpuna | Kpemep, b. A. Ilytko, . M. Tpumun, M.
TOPTOBIIH. H. ®puaman - MockBa: HM3narenbcTBO
"IOHUTU-JAHA", 2017 - 479 c. [DU]
[9BC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=
341261
Bceero 21 45
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5. ®oHa OLIEHOYHBIX CPEACTB AJIA MPOBEACHUS MPOMEKYTOYHOM aTTeCTallMu

5.1. dtansl popMUpOBaHKS KOMIIETEHIM I

Nunukarop
[Tonpazaen qUCHUILINHEL KomnereHuus | AOCTHXKEHUA
KOMIIETCHIIMH
[Mogpaznen 1.1. Matpuupl. Onepanuu HaJl MaTpULIAMH. 34
OcHOBHBIE  CBOWCTBa ONEpaluid HAJ  MaTpUIlaMHU. VK-1 V4
Onpenenurens.  Bbluncienue  oOpaTHOM — MaTpUIBL.
CBoiicTBa 00paTHON MaTPHIIHI. H4
34
[Tonpaznen 1.2. Panr wmatpuubl. Beluucinenue panra
MaTpPHLIBL. VKL va
H4
[Tonpaznen 2.1. Pemenue cucteM ypaBHEHUH MaTpUYHBIM 34
metonoM. Pemenwe cucrteM  ypaBHEHHMH  METOAOM VK-1 v4
Kpamepa. Pemienue cucrem ypaBHeHuit metoiom I 'aycca. H4
[logpazmen 2.2. CTpykKTypa MHOXECTBAa pELICHUU 34
CUCTEMBI JIMHEMHBIX ypaBHeHuM. Teopema Kponekepa- VK-1 V4
Kanemnu. H4
[Tonpaznen 3.1. [lonstue BekTopa. JIuHEHHbIE onepanuu 34
HaJl BEKTOpPaMH, UX CBOMCTBAa. TeopeMa O KOJUIMHEApHBIX
BEKTOpax. JefcTBUSA Hal BEKTOpPaMH, 3aJaHHBIMU CBOUMU V4
KoopauHaramu. Mopayne  BekTopa.  Hampasmisromue YVK-1
KOCUHYCHI BekTopa. KoopauHaTs! IPONU3BOJIBHOTO BEKTOpA
B JeKapToBOM  cucteme  KkoopauHar.  CkaispHoe H4
IIPOU3BENICHUE BEKTOPOB.
[Mogpaznen 3.2. TloHsTHe JNMHEHHOTrO MPOCTPAHCTBA. 34
ITpumepsl JIMHEUHBIX IIPOCTPAHCTB. JInnennas
3aBUCHMOCTb M HE3aBUCHMOCTb BEKTOpOB. PaHr cuctemsl VK-1 va
BEKTOpPOB.  bazuc W pasMEpHOCTb  BEKTOPHOIO Ha
npoctpancTBa. KoopanHatel BekTopa B 0azuce.
[Tonpaznen 4.1. VYpaBHeHHME TpSIMONM Ha IUIOCKOCTH. 34
YpaBHEHHE NMPSAMOM, MPOXOJALIEN Yepe3 3aJaHHYI0 TOUKY
NEPNEHIUKYISIPHO 3aJaHHOMY BekTopy. MccimenoBanue VK-1 V4
o0uiero ypaBHEHHUS HOPSIMOH. YTOJI MEXAY HPSMBIMU.
VYcnoBud  mapaienbHOCTH U NEPHEHAUKYISIPHOCTH H4
IPSIMBIX.
[Tonpasznen 4.2. YpaBHeHHE IUIOCKOCTH, NPOXOZSAIIEH 34
yepe3 3aJaHHYI0 TOYKY NEpIEeHIUKYISIPHO 3aJaHHOMY
BekTopy. MccnenoBanue oOIIero ypaBHEHUS IIOCKOCTH.
KanoHnueckoe ypaBHEHHME NIPSIMOM B IIPOCTPAHCTBE. VK-1 va
VYpaBHEeHHE NPSAMOI, MPOXOIAILIEH Uepe3 ABE pa3IudHbIE
TOYKM IPOCTPAHCTBA. YTOJ MEXAY IUIOCKOCTSAMH. YTOI Ha
MEXy IPSIMBIMU B IIPOCTPAHCTBE. YTOJ MEXAY IPSIMON U
MJIOCKOCTBIO.
34
ITongpasnen 4.3. KpuBble BTOpOro mnoOpsaKa: 3JUINIC, VK-1 7
runepboa, napadoma.
H4
[logpaznen 5.1. Mmuorounensl. KommiekcHble uncia u YK-1 34
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JIEUCTBUA HaJ HUMH. MOayJb U apryMEeHT KOMIUIEKCHOTO V4

Yyuca. H4

[Tonpaznen 5.2. ®opmbl 3anmMCH KOMIUIEKCHBIX YHCEN. 34

HeiictBus HaJ KOMIUIEKCHBIMU YHCIIaMU B

Tpuronomerpuueckoi popme. @opmyna Myaspa. Kopenn YK-1 va

N-oii cTemeHW W3 KOMIUIeKCHOTo uucia. [lokazarenbHas H4

dbopma KomruiekcHoro uncia. Gopmyna Diinepa.

[logpaznen 6.1. Ilonstue nuMHEHHOrO  oOmeparopa. 34

[Ipumepbl  NTUHEWHBIX  omeparopoB. [lelcTBus  Hajg VK-1 V4

JMHEWHBIMU  omeparopamu. OOWMI BHI JIMHEHHOTO

orepaTopa, MaTpHIla JUHEHHOro ornepaTopa. H4
34

[Toapaznen 7.1. Monens MexXAyHApOAHOU TOPTOBIIH. YVK-1 V4
H4
34

[Tonpaznen 7.2. Crarudeckass MOJA€Nb  JIMHEHHOU VK-1 7

MHOT00TpacieBOi SKOHOMUKH JIeOHThEBA. a

5.2. lllkanpl ¥ KPUTEPUH OLIEHUBAHUS JOCTHKEHUSI KOMIeTEeHIHii
5.2.1. lllkanabl oleHUBAHUS JOCTHXKEHUS KOMIIETEHIUii
Buarr onenok OueHkn
AkazemMuyeckas OlEeHKa Mo
2-x OaJTbHOM 1IKase (3a4der) HE 3ATTCHO 3auteno

5.2.2. Kpurepuu oueHUBAHNS JOCTHKEHUS KOMIETEHIUM

Kpurepun oneHku Ha 3a4yere

OueHka 3K3amMeHaTopa, Kpurepun
YpoBeHb
«3auTeHO» OOyuaronuiics ToKas3ajl 3HaAaHME OCHOBHBIX MOJOXEHUH ydeOHOMH

IIOPOTOBBIM YPOBEHB

JTUCHUIIIMHBI, YMEHHE TMOJYyYUTh C TOMOINIBIO TpEernogaBaTes
MPaBUIILHOE PEUICHUE KOHKPETHOM MPaKTUYECKOW 3aJa4l U3 Yucia
MPEeNyCMOTPEHHbIX ~ pabouell  MporpamMmol, 3HAKOMCTBO  C
PEKOMEHIOBAHHOM CIIPaBOYHOMN

«He 3aureno»

[Ipu oTBeTe oOyyarolerocs BhISIBUINCH CYIIECTBEHHBIE MPOOEIHI B
3HAHUSAX OCHOBHBIX MOJOXEHUH yueOHOHM AMCIUIUIMHBI, HEYMEHHE
C TOMONIbIO TMpenojaBaTeNss IMOJYYUTh MPABUIBHOE pEIIEHUE
KOHKPETHOW IPAaKTUYECKOW 3aJaud W3 YUCIAa NPESyCMOTPEHHBIX
paboyeil mporpaMMoi y4eOHON AUCIUTIIIMHBI

KpnTepml OICHKH TECTOB

Onenka, ypoBeHb
OCTHIKEHUS
KOMIIETCHIINHI

Onuncanne KpUTEprEB

OTIM4YHO, BEICOKUM

CopepxaHue MpaBUIIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopo1o, NpOABUHYTHIN

CopepxaHue MpaBUIbHBIX OTBETOB B TECTE HE MeHee 75%

VY 10OBIETBOPUTEIBHO,
IIOPOTOBBIN

CopepxaHue MpaBUIIbHBIX OTBETOB B TecTe He MeHee 50%

HeynosnersopurensHo,
KOMIIETEHIIUSI HE OCBOEHA

Copepxanuie paBUIIbHBIX OTBETOB B TecTe MeHee 50%
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Kpurtepnu o1ieHKH YCTHOT0 onpoca

OneHka, ypoBeHb
JOCTHKEHUS
KOMIIETEHII I

Onucanuie KpUTEpUEB

3auTeHo, BEICOKHI

OOyuyaromuiics JIeMOHCTpUPYET YyBEpEHHOE 3HAaHUE MaTepuaia,
YETKO BBIPAXAET CBOIO TOUYYy 3pEHUS II0 paccMaTpUBaEMOMY
BONIPOCY, IPUBOJISI COOTBETCTBYIONIUE MPUMEPHI

3auTeHo, IPOABUHYTHIN

OOyuaromuiics 1eMOHCTPUPYET YBEpEHHOE 3HAaHWE MaTepuasa, HO
JIOTYCKAeT OTJEIbHBIC MOTPEIIHOCTH B OTBETE

3auTeHO, IOPOTOBBIN

OOyyarommiicss JEMOHCTPHPYET CYIIECTBEHHBICE TPOOEITHI B

3HAaHUAX MaTCpuraia, JO0IIyCKacT OIIMOKHU B OTBETAX

He 3auteno,
KOMIICTCHITUS HE
OCBOCHA

OOyuaronuiicss IeMOHCTPUPYET HE3HAHHE MaTepHaja, JOIMYCKaeT
rpyObIe OITMOKY B OTBETaX

KpnTepml OIICHKH PCIICHUA 3a1a1

Onenka, ypoBeHb
JOCTUKEHUS
KOMIIETEHIINH

Onucanue KpUTepUEB

3auTeHo, BEICOKHUH

O6y11a}0m1/117105[ YBEPCHHO 3HACT MCTOAUKY U AJITOPUTM PCLICHUSA
3aa4u, HC OOIIYyCKacCT omnboK IIpu €€ BBIITIOJIHCHHUH.

3auTeHo, TPOABUHYTHIH

OOyyaromuiics B LIEJIOM 3HAET METOAMKY U aJITOPUTM PELICHUS
3a7a4yM, He JOIYCKaeT rpyObIX OIMOOK MPH €€ BHIOJTHEHUH.

3auTeHo, MOPOrOBbIi

OOyyaromuiics B LIEJIOM 3HAeT METOAMKY U aJITOPUTM PELICHUS
3a7a4yM, JOIYCKaeT OMHMOOK NpH €€ BBITOJHEHUH, HO CIOCOOCH
WCIPABUTh UX MPH MOMOIIY PENnoJaBaTersl.

He 3auteno,
KOMIICTCHIIMS HE OCBOCHA

OOyuaromuiics HE 3Ha€T METOAUKY U aJTOPUTM PELIEHUS 3a/1ayH,
JOIyCKaeT rpyOble OUIMOKM TPU €€ BBINOJIHEHWH, HE CIOCOOCH
WCTPABUTh WX MPH MOMOIIN TPEnoaBaTersl.

5.3. MaTepuaJibl AJ151 OHEHKH J0CTUKEHUSI KOMIIeTeHIM I

He npenycMoTpeHsl

He npenycmorpensl

He npenycMoTpeHsl

5.3.1.1. Bonpocsl K 3K3aMeHy

5.3.1.2. 3apaum Kk IK3amMeHy

5.3.1.3. Bonpochl K 3a4eTy ¢ OLEHKOM

5.3.1.4. Bonpochl K 3a4eTy

Kowmre-
No Conepxanue S UK
1 Marpuuel. Onepaunn Hajg MaTpuiaMu. OCHOBHBIE CBOMCTBA YK-1 V4
orepanuii HaJl MaTpUIAMHU.
Onpenenurend KBaApaTHBIX MATPHUIl:  ONPEICICHUE U YK-1
2. OCHOBHBIE  CBOMCTBa. MUHOpPHI UM  anreOpanyeckue V4
JIOTIOJTHEHUS.
3 O6mas Gopmyna /Uis BBIYUCICHUS OIpeneiuTeneii, TeopemMa YK-1 34
' Jlarmaca. OOpaTHas maTpuIa. V4
4. Boruncnenne ob6patHoit Marpunbl. CBoiicTBa 00paTHOM YK-1 V4
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MaTpUIIbL.

5 Panr marpunsl. basucHbli MUHOp Marpuubl. Beraucienue YK-1 34
paHra MaTpHULbL.

6. Pemenue cucrem ypaBHeHuit metogom Kpamepa. YK-1 y4

1. Peuienue cucrem ypaBHeHU meToaoM ['aycca. YK-1 y4

8 Pewenne cucreMsl IMHEMHBIX YPAaBHEHUN B MAaTPUYHOU YK-1 V4

' dbopwme.

9. Pemenue cucrem ypaBHeHuit merogom ["aycca. YK-1 Y4

10. | Teopema Kponekepa-Kanemm. YK-1 34

11. | IlonsTue Bektopa. JInHeliHbIe onepanny HajJ BEKTOpaMH, MX YK-1 34
cBoiicTBa. Teopema 0 KOJJIMHEAPHBIX BEKTOpaXx.

12. | Ilpoekuust BekTopa Ha ocb. OCHOBHBIE CBOMCTBA MPOEKIUH. YK-1 34
VYron mexay BeKTOpaMH. YTOJ BEKTOpa ¢ ochio. [loHsiThe
0a3uca BEKTOPHOT'O POCTPAHCTBA.

13. | JeiicTBus HaJl BEKTOpaMH, 3aJaHHBIMU CBOUMH YK-1 34
KoopauHaramu. Monyns BekTopa. Hanpasisronue KOCUHYChI
BekTopa. KoopauHaTel poM3BOJILHOIO BEKTOPA B I€KAPTOBOM V4
CUCTEME KOOpPJUHAT.

14. | CxanspHoe npou3BeJCHHUE IBYX BEKTOPOB. VYK-1 34

15. | YpaBHeHue npsMod Ha IUIOCKOCTH. YpaBHEHUE MPSIMOH, YK-1 34
Opoxojsuled uepe3 3aJaHHYK0 TOUYKY MEepleHIUKYISIPHO
3aJaHHOMY BekTopy. MccrmemoBanue oOImIero ypaBHEHUS v4
TIPSIMOH.

16. | YpaBHeHHE TpsAMOM, MPOXOIIIEH dYepe3 3aJaHHYI0 TOYKY YK-1 34
napaiesibHO JAHHOMY BEKTOPY.

YpaBHEHHE NPSIMON, MPOXOIALIEN Yepe3 JBE aHHBIC TOYKHU. v4
[Tapamerpuyeckue ypaBHEHUs IPSMOH.

17. | Yron Mexnay mpsSMbIMU. YCJIOBHUS NapalieIbHOCTH U YK-1 34
HEePIEHIUKYISAPHOCTH MPSIMBIX. V4

18. | YpaBHeHME IUIOCKOCTH, MPOXOASIICH yepe3 3aJaHHYI0 TOUKY YK-1 34
NEPNEeHIUKYIIPHO 3aJaHHOMY BekTopy. MccnenoBanue Va
00I11ero ypaBHEHHUs INIOCKOCTH.

19. | KanoHnyeckoe ypaBHEHHE TPSIMOH B  TPOCTPAHCTBE. YK-1 34
YpaBHeHHE MNpsAMON, NPOXOIALIEH Yepe3 JABE paszIudHbIE va
TOYKM ITpocTpaHcTBa. [lapamerpudeckue ypaBHEHUS IPSIMOIL.

20. | Yronm Mexay IUIOCKOCTAMH. YTON MeEXIy TNpsSMBIMU B YK-1 34
IIPOCTPAHCTBE. YTOJ MEXAY MPSIMOM M TUNIOCKOCTBIO.

21. | Dmunc. BeIBoJ KaHOHUYECKOTO YpaBHEHHsI SJUTUIICA. YK-1 Y4

22. | UccnenoBanue (GOpMBI DJUIMICA 10 €ro KaHOHHYECKOMY YK-1 v4
YPaBHEHHIO.

23. | 'mmep6omna. BEIBO KAaHOHUYECKOTO YpaBHEHHSI THIIEPOOITBI. YK-1 V4

24, MHuorounensl. Pa3noxkeHne MHOrowieHa Ha MHOMKHUTEIH. YK-1 V4
Teopema besy.

25. KomnexkcHpie wucna W JOEWCTBUA Haal HUMH. Mopayinbs u YK-1 34
apryMeHT KOMIUIEKCHOTO YHUCIIA.

26. @opMBl  3allUCH  KOMIUIEKCHBIX uMcen. JledcTBus Haj YK-1 34
KOMIIJIEKCHBIMHU YUCJIAMH B TPUTOHOMETPHUECKON (hopMe.

27. | ®opmyna Myaspa. KopeHb N-oif cTeneHH M3 KOMIUIEKCHOTO YK-1 34
quCIIa.

28. | IlokazarenmpHass ¢(opma KomIuiekcHOro uucia. Dopmyna YK-1 34

Olinepa.
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29. | [lonarue numHEHHOTrO mpocTpaHCTBA. [IpuMepsl TUHEHHBIX VK-1 34
IPOCTPAHCTB.

30. | JIuneitHast 3aBUCUMOCTh M HE3aBUCHUMOCTb BEKTOPOB. YK-1 34

31. | Panr cucremsl BekTOpOB. basuc u pazmepHOCTh BEKTOPHOTO YK-1 34
npoctpancTBa. Koopannatel BekTopa B 0asuce.

32. | lonstue nuHeWHOrOo omnepatopa. Ilpumepsl JTUHEHHBIX YK-1 V4
onepaTopoB. JlelcTBUs HaJ JIMHEHHBIMU ONEPATOPAMH.

33. | O0muii BHA JMHEWHOTO OIEepaTopa, MaTpulla JIMHEHHOTo YK-1 v4
orepaTopa.

34. | CobcTBeHHBIE uHMClIa M COOCTBEHHBIE BEKTOPHI MAaTPHIBL. YK-1 34
XapakTepuCTUYECKUl MHOTOUYIEH MaTPUIIBL.

35. Mopenb MeXTyHapOAHOW TOPTOBIIH. YK-1 V4

36. | Cratmueckass  Mozenb  JIMHEHHOM  MHOTOOTpPACIEBOM YK-1 v4
9KOHOMHKH JIeOHThEBA.

5.3.1.5. IlepeueHb TeM KYPCOBBIX IPOEKTOB (pador)
He npemycMoTpeHbl

5.3.1.6. Bonpocs! K 3a1umMTe KypcoBOIro npoexra (padorsl)
He npenycmorpensl

5.3.2. OneHo4YHBIEe MaTepPHAJIbI TEKYIIEr0 KOHTPOJIS
5.3.2.1. Bonpochl TeCTOB

Ne Copnepxanue Kowre- NaK
TEHIHS

1. 1 0 3 YK-1 V4

Onpenenurens 0O 1 0] paseH...
0 31

- ]_,
- 0,
- 4,
- 3,

2. | [lonMHOXecTBO JAaHHOTO JIMHEHHOro MpocTpaHcTBa, 3aMkHyToe | YK-1 34
OTHOCHUTEJIBHO JIMHEHHBIX OIEpanuii, BBEIEHHBIX B JAHHOM
JUHEHHOM IPOCTPAHCTBE, SIBJISCTCS:
- HEJIMHEHHBIM MTOATIPOCTPAHCTBOM;
- CUCTE€MOH;
- TMHEHHBIM TOJIPOCTPAHCTBOM.

3. | Bce kopHU XapakTepUCTUUECKOT0 YPAaBHEHHSI CAMOCOTIPSKEHHOTO YK-1 34
orepaTopa
- IeVCTBUTENBHBIE;
- MHUMBIE;
- IOJIOKUTEIbHBIE;
- OTpHUIIATEIbHEIE.

4. | Matpuna nuHelHoro oneparopa A, AeWCTBYIOLIETO B HEKOTOPOM YK-1 34
JMHEHHOM IPOCTPAHCTBE, SIBJISIETCSA B JAHHOM Oa3uce uaroHaibHON
TOT/Ia ¥ TOJIBKO TOTJIa, KOTJIa BCe BEKTOPBI ATOT0 0azuca sIBISIOTCS ...
- COOCTBEHHBLIMH 1A A
- MaTpULIEU-CTPOKOM;
- MaTpHUIIEH CTOJIOIIOM;
- BBIPOKJICHHON MaTPULIEH.
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Pacrionokenune mpsAMBIX B MOPSAAKE YBEINYCHUS YIila HX HAKJIOHA K
ocu adcIuce

1: X-5Y+20=0

2: X-3Y+18=0

3:2Y-8+X=0

4:5Y +X-16=0

YK-1

34

C yBennueHneM pacCcTOSHUM 10 Hayajga KOOPAUHAT MpsiMble
pacroaratTcs:

1:6X+ Y- 6=0

2:6X+2Y-12=0

3:6X+3Y-18 =0

4.6X+4Y -24=0

YK-1

34

[Tapbr mpsiMBIX:
Y-6X-10=0, Y- 11X+2=0 mnepecekarorcs
Y-5X-8=0, Y-5X+8=0 TapajuieIbHbI
Y-4X-7=0, 4Y + X+20=0 mnepneHIuKyIsipHbI
Y-3X-4=0, 3Y-9X-12=0 coBmamarT

YK-1

34

-1 0 1

3 1 —4)HB:

Haiinute npoussenenue Matpui A = (

1 0
(_1 )
2 -1
D55 )

(2 7)

2 0 3
3 (—4 4 —4) '
4) Jlannas onepanus He BBIIOJIHUMA.

YK-1

34

MakcumanbHOE YKCII0 JTUHEWHO HE3aBUCUMBIX BEKTOP-CTOJIOIOB
(cTpOK) Ha3bIBaETCS:

1. Panrom matpuiibl;

2. [TopsiakoM MaTpHIIBL;

3. OnpenenureneM MaTPHUIIBL;

4. JlnaroHanbio MaTPHIIbL.

YK-1

34

10.

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

- 45;

- 30;

- 90;

- 0.

YK-1

V4

11.

KoopMHaTh! BepiinHa mapa6oisr Y- — 4y — 4x —8 = 0 HMeroT BUJ
- (-3,2);

- (3!2)1

- (23);

- (-2,-3).

YK-1

V4

12.

Kpupast X° — y* —4X +6Yy = 9 uMeeT LeHTP B TOUKE C KOOPAUHATAMH
- (2! 3)1
- (4! 9)1
- (41 6)1
- (4, -6).

YK-1

V4

13.

Beren mapabons Y- — 4y + 2X + 8 = 0 HAIIPABICHHI ...

YK-1

Y4
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— BJIEBO;
— BIIPaBo;
— BHMB3;
— BBEpX.

14.

Vpasrenne 4x° —5y” +20x +30y + 10 =0 omnpexnenser:
- TurepooIy;

- mapabomy;

- OKPYXXKHOCTb;

YK-1

V4

15.

- QILIHIIC. - _
Cpenv BEKTOPOB 3 = (2?—4j—k ), b= (i — j—k) 1
C =(—4i +8] +2K) xommmeapHsr. ..

YK-1

34

16.

BepHno 1nu  yTBepxkIeHWE: OIHOPOJAHAs CHUCTeMa JIMHEHHBIX
ypaBHEHUH ABJISIETCA HECOBMECTHOM?

1. da;

2. Her;

3. He Bcerga.

YK-1

34

17.

C yBesnMuYeHUEM CKaJIIPHBIX POU3BEIEHUI ITapbl BEKTOPOB
pacroJiararoTCs B MOpsIKE:

1. a=@3 -1,4)

b =(-1,3,2)
(5,1, 2)
=(-1,5,2)
(-3, 1, 4)
~2,2.2)

[T T | T |
|

YK-1

V4

18.

Bexkrop E = 5 X 6 HMMEET KOOPAUHATEL. .. [IPH YCIOBUH, YTO
. a =2 0,-1), b =112

C=(1,-32);

C=(123);

C=3-2,1)

C=2,1,-3).

YK-1

V4

19.

%2 yz
JlaHo ypaBHEHME duIHIICa 2—5 + ? =1, Bonbmias IOJIYOCh 3TOTO
AJUIMIICA PABHA. ..
- 5’
- 25;
- 3’
- 9.

YK-1

V4
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20. | Acumnroramu runep6onsl X© _ Y® _ | ABAIOTCS MPAMBIE. .. YK-1 y4
16 9
3
=t—X;
y 4
4
=+_X;
y 3
16
=+—X
J 9
21. DKCHEHTPUCHUTET THITEPOOITHI X2 _yr 1 PaBeH... YK-1 va
3
1.
2 ]
2 .
\/7 7
N
5
22. | JlanHBIE O TPOM3BOJCTBE CEIHCKOXO3SHCTBEHHBIX NPOXyKTOB Tpex | YK-1 34
BUJIOB, 3€pHO, MOJOKO M MsCO B JBYX (EpMEpPCKHX XO3iHCTBaX
NPECTaBICHbl B YCIOBHBIX €IMHUIAX B BHJE CICIYIOIIUX MaTpPHI]
209 316 271 212 236 401
A = : A, =
1= (412 360 425) 2 = (235 338 408) MTPHI
CPEIHEr0I0BOTO MPUPOCTA MPOAYKTOB BBITIISINT. . .
1 (421 552 6?2)_
" \p47 718 833/’
2 (21&5 276 13&5)_
" \323,5 359 2125
3 (—3 80 130).
' 177 2 17 /°
( 3 —80 —130 )
—177 —2 —17/
23. | YpaBHEHHE OKPYKHOCTH C IEHTpOoM B Touke (1;2) u pamuycom R=2 YK-1 34
UMeeT BUJ. ..
(x+1) +(y+2)* =2;
(x-1 +(y-2)° =4;
(x+1)° +(y+2)° =4.
24. | 'eomerprueckoe MECTO TOYEK TUIOCKOCTH, JUIs Kaxaoi u3 kotophix | YK-1 V4
MOJIyJIb Pa3HOCTH PACCTOSHUM 10 ABYX JAaHHBIX To4YekK ((PpoKycoB) Toil
e TIOCKOCTH €CTh TIOCTOSIHHAS BEJTMYMHA, HA3bIBAIOT. ..
1. Dmumncowm;
2. ITapabomoii;
3. T'unepbomnoii.
4. Tlpsamon.
25. | KaHoHMueckoe ypaBHEHHUE JUINIICA UMEET BUI: YK-1 V4
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T
2
Y 1

a’ b?

XZ y2
=1
2

26.

2
YpasHenue xupekTprch mapabons Y = 8X nmeer ux:

YK-1

v4

27.

MakcuManbHOE YKCII0 JTUHEWHO HE3aBUCUMBIX BEKTOP-CTOJIOLOB
(cTpoK) Ha3BIBACTCS:

-Panrom marpuiipl;

-IlopsinkoM MaTpuisl;

-OnpenenuresneM MaTpULIbI;

-JlnaroHanb0 MaTPUIbI.

YK-1

34

28.

Ecin B MaTpuIle 9MCIIO CTPOK PABHO YUCITY €€ CTOJIOIOB, TO TaKas
MaTpuiia Ha3bIBaCTCs:

- eJUHUYHOMU,

- KBaJIpaTHOW;

- TMaroHaJILHOM.

YK-1

34

29.

Ecau B MaTpuie BCC 3JICMCHTLI IJ1aBHOM JAruaroHajivi paBHbI CIWMHUIIC,
a BCC OCTAJIBHBIC 3JICMCHTBI — HYJICBBIC, TO TaKas MaTpuLa
Ha3bIBACTCA. ...

YK-1

34

30.

Ecim A u B — [1Ba JuHeWHBIX omneparopa, ACUCTBYIOUIMX B
eBKJIMI0BOM npocTpaHcTBe E, To omepatop (AB) *, compsbkeHHbIH
IIPOU3BEICHUIO ITUX OIIEpaToOpOB, paBeH:
- B*A*,

- A*B*;

- BA;

- AB.

YK-1

34

31.

Ecnu cymectByroT npoussencHust AB u BA, npuuem AB = BA, To
Matpuilbl A 1 B Ha3bIBaIOT:

- [IepecTranoBOYHBIMY;

- PaBHBIMU;

- OOGpaTHBIMH.

YK-1

34

32.

Ecnu  xapakTepucTHdecKO€ ypaBHEHHE KBAJpPAaTHOW  MATPHIIBI
MopsKa N UMEET N MONAPHO Pa3JIMYHBIX JIEUCTBUTENIBHBIX KOPHEW,
TO 2Ta MaTpuIla MOA00HA HEKOTOPOH MaTpHIIE:

-eIMHUYIHOM;

- KBaJpaTHOW;

- IMarOHaJILHOM.

YK-1

34

33.

Ecnu  xapakrepuctuueckoe ypaBHEHUE JIMHEMHOIO —OMEpaTopa,
JIEUCTBYIOLIETO B N-MEPHOM JIMHEWHOM NPOCTPAHCTBE, HUMEET N
MOMAPHO PA3JIMYHBIX JEHCTBUTENBHBIX KOPHEH, TO CYIIECTBYET
0a3uc, B KOTOPOM MaTpHIla 3TOTO OfepaTopa SBISETCS ...

- JUHUYHOMU,

- KBaJIpaTHOW;

- TNaroHAJILHOM.

YK-1

34
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34.

COBOKYITHOCT, M * N JCHCTBUTEIBHBIX YHCEN, PACIOJIOKCHHBIX B
BUJIE MPSMOYTOIBHONW TaOJUIIBI, T/I€ M — YUCIO CTPOK, N — YHCIIO
CTOJIOLIOB TAaOJINIILI, HA3BIBAETCH. ..

YK-1

34

35.

KBagpatnunas ¢opMa KaHOHMUYECKOTO BHJAa HE HMMEET B CBOCH
3aIlUCH!

- OTpHULaTENbHBIX 3HAYECHUH;

- [lonapHBIX TPOU3BENECHUI IEPEMEHHBIX;

- BexTopos.

YK-1

34

36.

B nunelinoM mpoctpancTBe V) M00BIC /1Ba KOJUTMHEAPHBIX BEKTOpA!
- JImHEeHHO 3aBUCHMBI,

- JInHeliHO HE3aBUCUMEI,

- KoMIutanapHsr;

- [lepecekarorcs.

YK-1

34

37.

Onpenenurens NPOU3BEACHUS IBYX KBaJApPaTHBIX MaTPHUL OJJHOTO
MOpSJIKA PABEH:

- [IpousBeneHnIo onpenenuTeneii 3TuX MaTpuil,

- CyMMe ompeaenuTenei;

- YIBOEHHOMY IIPOU3BEACHUIO ONIPENIEIUTENECH 3TUX MATPHII.

YK-1

34

38.

Matpuia TOXIECTBEHHOTO OIlleparopa HE3aBUCUMO OT BbIOOpa
0a3uca B TMHEWHOM ITPOCTPAHCTBE SIBIIACTCS:

- Enuanunoi;

- O6parHoit,

- TpaHCHOHUPOBAHHOM.

YK-1

34

39.

B eBknuMmoBOM MpOCTpaHCTBE MaTpula MEpexoJa OT OJHOrO
OPTOHOPMHPOBAHHOTO 0a3uca K APYromy sBIsSETCS:

- Enuananoi;

- O6parHoii;

- OpTOTrOHAJIBHOM,

- TpaHCIOHMPOBAHHOM.

YK-1

34

40.

IIpy TpaHCOHUPOBAHWUU MATPHUIIBI €€ ONPEIECTUTEIb
- He mensercs;

- MeHnsieT 3HaK Ha MPOTUBOMOJIOKHBIN;

- YMeHbIIaeTcs,

- YBenmnuuBaeTcs.

YK-1

34

41.

HopMupoBanHO€ TpOCTPaHCTBO — 3TO JUHEMHOE MPOCTPAHCTBO, B
KOTOpPOM 3a/1aHa HOpMa ...

- Bekropa;

- Marpuiisr;

- MHo>xecTBa.

YK-1

34

42.

Ecnmu B Kkakoi-HUOYAb CTPOKE MATpPHUIBI TPUOABUTH JPYTYIO €€
CTPOKY, YMHOXXE€HHYIO HAa YHMCJIO, TO OMNPEACIIUTENIb dTON MATPHIIbI
- He mensercs;

- MeHnsieT 3HaK Ha POTUBOMOJIOKHBIN;

- YMeHbIIaeTCs;

- YBenuuuBaeTcs.

YK-1

34

43.

Marpurieii auHEWHHOro omeparopa, OOpaTHOrO omeparopy A,
JEHCTBYIOIIEMY B JIMHEMHOM mpocTpaHcTBe L M umMermemy B
HEKOTOpoM ©Oasuce MaTpuily A, OyJder B TOM e 0Oa3uce MaTpuua
- A'l;

- E,

- A"

YK-1

34

44,

Pasmep matpunsl C = Ay, - By paBeHn:

YK-1

34
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- Ci3;
- Coz;
- Cas.

45.

Marpuiia, TpaHCIOHHUPOBAHHAS K OPTOTOHAJILHOM MaTpUIIE, SBISAETCS
MaTpuiiei

- Enuananoi;

- O6patHoii;

- OpTOTrOHAIBHOM;

- TpancnoHUpOBaHHOM.

YK-1

34

46.

Uucno coOCTBEHHBIX 3HAUEHUN CUMMETPUYECKON MATPUILI MOPSAKA
N C Y4ETOM MX KPAaTHOCTH K paBHO 4HCITy

-n;

- k’

- n*k.

YK-1

34

47.

ITycTh B IPOM3BOJIBLHOM JIMHEWHOM TPOCTPAHCTBE JIaHBI JIBA BEKTOpa
C1 M C2 U MYCTh BEKTOPHI a = 2¢1 + 3¢z, € = ¢1 + 5¢p, y = 3¢1 — 2c¢a.
Toraa cuctema BEKTOPOB a, €, Y:

- JImHneliHO 3aBHCHMA,

- JInHeiHO He3aBUCHMA.

YK-1

34

48.

[TycTh B IpOU3BOIBHOM JTUHEHHOM IIPOCTPAHCTBE JaHbI BA BEKTOPa
C1 M C2 U ITYCTh BEKTOPBI a = 5¢1 + 3¢y, € = -c1 + 2¢2, y = 7¢1 — 3¢y,
Torma cucrema BEKTOPOB a, €, V:

- JInHeiHo 3aBHCUMA;

- JIuaeHO HEe3aBHCHMA.

YK-1

34

49,

CkanspHoe Mpou3BeieHne BEKTOpoB a (4, 2, -5), b (2, 6, 4) paBHO...
1. O;
2. 2;
3. 3
4, 1.

YK-1

34

50.

[Ipy yMHOXEHHH BCEX JIEMEHTOB HEKOTOPOU CTPOKM MATPHUIIbI HA
YHUCJIO OINPEIEIIUTENb UCXOHON MATPHULIBI

- VYMHOXKaeTcsd Ha 3TO YHCJIO,

- He mensercs;

- MeHsieT 3HaK Ha NPOTUBONOJIOKHBIN.

YK-1

34

51.

I[Ba BCKTOpa B €BKIIMJOBOM IIPOCTPAHCTBE OPTOrOHAJIBHBI, €CJIN UX
CKaJIIpHOC MMPOU3BCACHUC PABHO:

- O’

- 1.

YK-1

34

52.

Hanbl Toukn A(S; -2), B(-3;-10) Opannata cepenunsl otpe3ka AB
paBHa:

- (-’6);
- O’

YK-1

V4

53.

Hanst Toukn A(S; -2), B(-3;-10) AGcmucca cepennHbl oTpe3ka AB
paBHa:

-4,

YK-1

V4

54.

[Tpsimast 3x+ Sy -5=0 nepecekaeT ock OY B TOUKE C KOOPIAUHATAMH. ..
- (1,0);

YK-1

34
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- (-6;2);
- (0;1);
- (4:-3).

55.

Eci Konr4uecTBO CTPOK MaTPHIIBl HE PAaBHO KOJIMYECTBY CTOJIOIIOB,
TO Takasi MaTpuila Ha3bIBACTCHI. .

- KBagparnas;

- [IpsmoyronbHas;

- TpeyronbHas;

- JlnaronanpHas,

YK-1

34

56.

Marpureii Ha3bIBaeTCA:
- TaOJIMIIA 2JIEMEHTOB,

- BEKTOp;

- pyHKIHUSA;

- YUCJIO.

YK-1

34

S7.

Pewiennem ypaBaenust XA = B, roe A, B — kBagpatHbie MaTpULIbL
OJIHOTO U TOTO K€ MOpsiIKa, MpruueM A — HEBBIPOKJICHHAS] MAaTPHIIA,
SIBJISIETCS] MaTpua X:

- X=BA™;

- X=A"B;

- X=B/A;

- X=A-B.

YK-1

34

58.

Kak u3MeHHTCS onpeAesTuTeNIb MaTPHUIIbI YETBEPTOTO MOPSIKA, SCIIN
KaKJIbIM €€ 2JIeMEHT YMHOXHUTh Ha 27

- yBenuuuTCs B 4 pasa;

- HE U3MEHUTCS,;

- yBenuuuTCs B 16 pas;

- YBEJIMYUTCS B 8 pas.

YK-1

34

59.

Kak M3MeHHUTCS ONpeeTuTeNb €CIu U3 €ro NepPBOil CTPOKU BHIYECTh
TPETHI0 YMHOXXEHHYIO Ha TpHU?

- U3MEHUT CBOH 3HAK;

- HE U3MEHUTCS;

- yBeIU4MTCS B 3 pasa;

- CTAHET PaBHBIM HYIIIO.

YK-1

34

60.

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

-2x =3y +8=0;

-3x+2y—9=0;

-2x—3y—9=0;

-3x—2y+9=0;

-3x—2y—9=0.

YK-1

V4

61.

YrioBoii koapurmeHt npsamoit Sy — 2x + 7 =0 paBeH...
-0,4;

-2,5;

- (-2);

- 7.

YK-1

V4

62.

ITpu xakom 3HadeHnu k npsmble y = 5x — 2 n y = kx + 5 napannensHbI?

YK-1

V4

63.

[Tpu xakom 3HadeHuu k npsimple y = 2x + 4 my = kx — 3
NEPIEHIUKYJIISPHBI?

YK-1

V4
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- 2,

- (-2);
-0,5;
-4,

64.

Kaxkue miockocTr napauieabHbl
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.
-1u2;

-1m3;

-2u4;

-3u4;

-3us.

YK-1

V4

65.

Boraucnuts: (2-1)(7+31)-(1+i)(3-2i)
1. -3-5i;

2. 12+2i;

3. 12-2i;

4. 12,

YK-1

34

66.

BepHno 1u  yTBepXKIeHWE: OIHOPOJAHAs CHUCTeMa JIMHEHHBIX
YpaBHEHUH SIBIISIETCS HECOBMECTHOM?

- Ja;

- HET;

- HE BCeTJa.

YK-1

34

67.

['eomeTpryeckoe MECTO TOYEK IIIOCKOCTH, AJISl KaXJAOH U3 KOTOPBIX
CyMMa pAacCTOSHHM JIO ABYX HaHHBIX TO4YeK ((OKyCcOB) TOH xe
IUIOCKOCTH €CTh MOCTOSTHHAS BEIMYMHA, HA3bIBAIOT. . .

- JUIUIICOM,;

- mapaboJIoii;

- TUepOoJIoii.

YK-1

34

68.

['eomeTpryeckoe MECTO TOYEK IIIIOCKOCTH, ISl KaXA0H M3 KOTOPBIX
MOJ1yJIb Pa3HOCTH PAcCTOSIHUM 0 ABYX JIaHHBIX ToueK ((hOKycOB) TOU
K€ IUIOCKOCTH €CTh MIOCTOSIHHASL BEJIMYMHA, HA3bIBAIOT. . .

- IIJIUIICOM,;

- napaboIoi;

- TUepOoJIoii.

YK-1

34

69.

Kakoe ypaBHeHHE OINHUCBHIBAET TE€OMETPHUYECKOE MECTO TOUYEK,
paBHOYJalIeHHBIX OT Touku F(-2, 0), x=2?

- HIUINIIC;

- mapabona;

- ruriep0Oora.

YK-1

V4

70.

CkansipHOe Mpom3BeIcHHE BEKTOPOB a (4, 2, -5), b (2, 6, 4) pasHo...

YK-1

V4

71.

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

- (-413);

- 4/15;

- 4.

YK-1

V4
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72. | O6beM napayienenunesaa, MOCTPOCHHOTo Ha BekTopax a(3;1;2), VK-1 Y4
b(2;7;4), c(1;2;1) paBeH...
-12;
- 7’
- 4’
- 5.
73. | [IBa BekTOpa Bceraa. .. YK-1 34
- KOMIJIAaHApHBI;
- KOJJIMHEAPHBI;
- HET BEPHOI'0 OTBETA.
74. | IlepumeTp TpeyrojbpHHKa ¢ BepinrHamu B Toukax A (1, 3), B (-2, 3), YK-1 Y4
C (-2, -1) paBesH...
-12;
- 7’
- 4’
- 5.
75. | OnpenenuTh BUI 3aBUCUMOCTH JIJISI CHCTEMBI IBYX BEKTOpPOB: Aj (-4, YK-1 34
2,8); Az (14, -7, -28).
- IMHENHO 3aBUCUMA;
- JIMHEWHO HE3aBUCHUMA.
5.3.2.2. Bonipocsl AJ1s1 YCTHOTO ONpoca
No Coneprxkanue Komnerenmusa | MK
1 | IlonsTue marpunsl. HekoTopble cienianbHble BUbI MAaTPHIL. YK-1 34
2 | [eiicTBus HaJl MaTPHUIIAMHU M UX CBOICTBA. YK-1 34
3 | Panr marpurpl. PaBeHCTBO CTpOUYEHHOTO M CTOJNOIEBOIO paHra YK-1 34
MaTpHil.
4 | Crynenuatsie MaTpullbl. HaxoxaeHune paHra MaTpuIlbI. VK-1 34
5 | DnmeMmeHTapHble  mpeoOpa3oBaHuss ~ Marpuil. Teopema o0 YK-1 34
NPUBEJICHUN MATPHIIBI K CTYIIEHYaTOMY BHITY.
6 | Boruucnenue onpenenuteneit 2 —ro u 3- ro nopska. YK-1 34
7 | Pa3noxxeHue onpenenutens mo nNepBoil CTpoke. YK-1 34
8 | CaoiicTBa onpenenurenci. VK-1 34
9 | Kputepuil HeBBIpOXKAEHHOCTH KBAJAPATHON MaTPHULIBI. YK-1 34
10 | Munopel u anreOpanueckue JONONHEHHsA. Pa3snoskeHue VK-1 34
OTIpEAENUTEINS 10 CTPOKE UIIU CTOJOLLY.
11 | Onpenenutenb CyMMbI M IPOU3BEACHHS KBAAPATHBIX MaTPULI. YK-1 34
12 | CriocoObl BEIYKCIIEHUS ONpeaenuTeNneil n-ro nopsaka. YK-1 34
13 | Cuctembl nuHelHbIX YypaBHeHuil. PaBHocuibHble CIIY YK-1 34
aneMeHTapHbie peodpazoBanus CJIIV.
14 | Kputepuit coBmectHoctu CJIY. Teopema Kponekepa — YK-1 34
Kanennu.
15 | Pemenne cucteMbl JUHEHHBIX ypaBHEHUH MeroaoMm [aycca. YK-1 34
Uccnenosanue CIIY.
16 | Omnoponnas CJIY. ®yHIaMeHTaJlbHas CHCTEMa pPeIICHUN VK-1 34
OIHOPOJHOM CUCTEMBI.
17 | ObparHass maTpuma U CIOcOObl ee HaxoxJaeHus. Perienue YK-1 34
MaTpU4HOTO ypaBHeHUs AX = B.
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18 | Pemenue CJIY B MmatpuuHoOii hopme. YK-1 34

19 | Pemenue cucTem n JTUHEWHBIX YPaBHEHUN C 7 HEM3BECTHBIMH T10 YK-1 34
npasuiny Kpamepa.

20 | Cucrema akCMOM JIMHEHHOTO BEKTOPHOT'O MPOCTPAHCTBA. YK-1 34

21 | Apudmernueckue BEKTOpPHbIE TPOCTPAHCTBA. YK-1 34

22 | CoiicTBa JIMHEWHO 3aBUCUMBIX W JMHEWHO HE3aBHCHMBIX YK-1 34
BEKTOPOB. PaHT cucTeMbl BEKTOPOB.

23 | bazuc BEKTOPHOTO MPOCTpaHCTBA. Pa3sMepHOCTh BEKTOPHOIO YK-1 34
IPOCTPAHCTBA.

24 | KoopauHathl BeKTOpa B 0a3uce U X €IMHCTBEHHOCTD. VK-1 34

25 | [IpeoOpa3zoBanre KOOpAMHAT BEKTOPA MPHU MEPEXOE OT OJHOTO YK-1 34
Oa3uca K 1pyromy.

26 | JIuneliHbIie omepaTOPhI U UX CBOMCTBA. YK-1 34

27 | Slmpo u oOpa3 JMHEHHOro omeparopa. Marpuma JHWHEHHOTO YK-1 34
oreparopa.

28 | CoOcTBEeHHBbIE 3HAYEHUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO YK-1 34
oreparopa. XapaKTepuCTUIECKOE YpaBHEHHE.

29 | OnpeneneHue KBaapaTHIHON (HOPMBI. YK-1 34

30 | JIuneitHoe mpeoOpa3oBaHKE IEPEMEHHBIX. YK-1 34

31 | KanoHnueckuii 1 HOPMaJbHBIM BUJIBI KBAAPATUIHON (POPMBI. YK-1 34

32 | Teopema O TpUBEACHHUH  KBaAPATHYHOH  (QOpPMBI K YK-1 34
KaHOHHUYECKOMY BH]LY.

33 | CrocoObl puBeIeHUs KBaIPATUUHON (OPMBI K KAHOHUUYECKOMY YK-1 34
¥ HOPMAJILHOMY BHITY.

34 | 3aKoH MHEPIMH KBAJPATHUHBIX (OPM. YK-1 34

35 | Panr ¥ TONOXUTENbHBI WHAEKC KBAaAPaTHYHOU (OPMBI. YK-1 34
[TonoXHUTETBHO  ONpENeNeHHbIE  KBaJpaTUYHBIE  (OPMBI.
Kpurepuit CunbBectpa.

36 | OproroHanbHOE MPeoOpa3OBaHKUE IEPEMECHHBIX. YK-1 34

37 | Crioco6 npuBeAeHUsT KBaIPaTUIHON (HOPMBI K KAHOHHYECKOMY YK-1 34
BUY C OMOIIBI0 OPTOTOHAIBHOTO MTPE0Opa30BaHUS.

38 | JIuneiiHble O0TOOpaKEHHS E€BKIMIOBBIX MpOCTpaHCTB. [loHATHE YK-1 34
n30Mop(dH3Ma eBKIIHIOBBIX TIPOCTPAHCTB.

39 | CamoconpsikeHHbIe omepaTopbl U UX Marpuilbl. CoOCTBEHHBIE YK-1 34
BEKTOPBl M COOCTBEHHBIC 3HAYCHHS CaMOCOMPSIKEHHBIX
OTIepaTOpOB.

40 | Addpunabie u ToueuHO-ah(PUHHBIEC TPOCTPAHCTBA PA3MEPHOCTH OIIK-2 34
1,2, 3.

41 | N-mepHble appuHHbIE U TOUeUHO-aQPHUHHBIE TPOCTPAHCTBA. YK-1 34

42 | [InockocTr B TOYEYHO-aQPUHHBIX MPOCTPAHCTBAX, MX B3aUMHOE YK-1 34
pacIooKeHHe.

43 | Beinmykiibie MHOXKECTBA B TOUCYHO-aQPUHHBIX POCTPAHCTBAX. YK-1 34

44 | TIpeobpazoBaHue KOOPAMHAT TOYKA B TOYECUHO-ap(HUHHBIX YK-1 34
IPOCTPAHCTBAX.

45 | 'eomerpuueckue CBOMCTBA JIMHEWHBIX 0TOOpaXKeHHI YK-1 34

appuHHBIX TpocTpaHCTB. AdduUHHBIE M HU30METpUYECKHE
OTOOpaKCHHSI.
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49

[TocTanoBka 3amaum MexoTpaciieBoro Oanmanca. Kpurepuit
MPOJYKTUBHOCTU TEXHOJIOTMUECKOW MATPHULIbI. DKOHOMUYECKUM
CMBICJT MaTPUIIBI MTOJIHBIX 3aTParT.

VK-1

34, V4

47

[Toustue BekTopa. JluHeiliHbIEe oOlepalMu HaJ BEKTOPAMH:
CIOKEHHE W BBIYMTAHUE BEKTOPOB, YMHOXXEHHUE BEKTOpa Ha
ymcio. KoymHeapHbie U KOMIUIAHAPHBIE BEKTOPHI.

VK-1

34

48

[IpsmMoyrosnbHas cuUCTEMa KOOPAMHAT Ha IUIOCKOCTU U B
npoctpancTBe. KoopauHatel BekTopa M TOUkd. KoopauHaTbl
CyMMBbI BEKTOPOB M IIPOU3BEJEHUS BEKTOpa HA YHCIIO. Y CIOBUE
KOJUIMHEAPHOCTH JIByX BEKTOPOB.

VK-1

34

49

Jnuna Bektopa. PaccrosiHme Mexay IByMS  TOYKaMH.
CkansipHoe mnpousBeieHHe BeKTOpOB. (OCHOBHBIE CBOMCTBA.
BripaxkeHue cKajIsipHOTO MPOU3BEACHUS Yepe3 MPsIMOYTOJIbHbBIE
KOODPJIMHATBHI.

VK-1

34

50

BekropHoe M cMemIaHHOE MPOM3BEICHMS BEKTOpoB. Mx
CBOMCTBA U BBIPAXKECHUS Yepe3 NPAMOYTOJIbHbIE KOOPAUHATHI.

VK-1

34

51

IlonsiTe nuHEHHOro mpocTpaHcTBa. JIMHEHHas 3aBUCHMOCTH
JJIEMEHTOB JIMHEWHOTO IIPOCTPaHCTBA. baszuc auHEMHOro
IIpOCTpaHCTBA.  Pa3MepHOCTH  JIMHEHMHOIO  IPOCTPAHCTBA.
Nzomopduzm.

YK-1

34

52

Moenb MEXIYHapOAHON TOPTOBIIN.

YK-1

34,V3

53

VYpaBHEHMsT IpsAMOM Ha IUIOCKOCTH. HopManpHBI BEKTOD
npsAMou. PaccTostHue OT TOYKM 10 HPSIMOM. YTOJ MEXKAY ABYMS
NPSAMBIMHU. Y CIIOBHS MapaJUIEIbHOCTH W NEPHNEHIUKYISIPHOCTH
JBYX NpsAMbIX. ToUka nepecedeHus AByX NpsIMBbIX.

YK-1

34

54

Ilmockoct B IPOCTpAaHCTBE. YPaBHEHUS IUIOCKOCTH B
npoctpaHcTBe. HopmanbHBIN BEKTOP IIIOCKOCTH. PaccTrosiHue oT
TOYKM JO IUIOCKOCTH. YTOJN MEXAY JABYMS IUIOCKOCTSIMHU.
VYcioBus mapayuieNlbHOCTH W NMEPHEHAUKYISPHOCTH  JIBYX
IIJIOCKOCTEM.

YK-1

34

55

VYros Mexay npsMOR U INIOCKOCTBIO B MPOCTPAHCTBE. Y CIOBUS
NapaJuIeIbHOCTH U MEPIEHIUKYISAPHOCTH MPSAMOHN U IUIOCKOCTH
B IIPOCTPAHCTBE.

YK-1

34

56

JIuHMM BTOPOTO MOpPS/AKA Ha IUIOCKOCTH: JJUIMIIC, TUrepooa,
napabosia. DKCLIEHTPUCHUTET, JUPEKTPUCHI U (POKYCHI KPHUBBIX
BTOPOT'O MOPsI/IKA Ha MJIOCKOCTH.

YK-1

34

5.3.2.3. 3agauu 119 NpOBepPKH YMEHUI 1 HABBIKOB

Conepxanmne

Komnerenmms

UJIK

Pemuth cucremy nuHeiHbIX ypaBHeHU MeToioM Kpamepa:

5x+8y+3z=-18
3X—-2y+6z2=7
2X+y—-2=-5

YK-1

H4

Pemuts cucreMy nuHeENHBIX ypaBHEHHM MeTooM Kpamepa
MaTPUYHBIM METO/IOM:

YK-1

H4
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X—4y—-272=-7
3X+y+z2=5
3X—-5y—-6z=-7

Pemmnth cuctemy TMHEMHBIX ypaBHeHUH MeToIoM ["aycca
X, +3X, —3X; +4X, =9

3 X, + X, — X5 +2X, =5 YK-1 H4

3%, +2X, = X3 =9

X, +3%X; —5%, =9

Janbl koopauHaTel Bepmud mupaMuabl A1(0,2,7), Ax(4,2,5),
A3(0,7,1), A4 (1,5,0). HaiiTu:

1. Jnuny pedbpa A1Az;

2. Yron mexay pedpamu A1Ar n A1Ay,
4 3. YpaBHenue pedbpa A1A4, ypaBHEHHUE TUIOCKOCTH A1A2A3 U VK-1 H4
yroa Mexay peopom AjAs 1 NIOCKOCTBIO A1A2As3;

4. YpaBHEHHE BBICOTHI, OMYIIEHHOU U3 BEepIINHBI A4 Ha
rpadb A1A2As3;

5. Ilmomanp rpanu A1AAz 1 00bEM TUPAMHUIBL;

Crenatp 4epTex.

5 | Onpenenute, Kak B3aUMHO PacIoJIOKEHBI JABE MPSMBbIe, 3a/1aHHbIE VK-1 H4
oOumu ypaBHeHusMu L1: {2x—3y—4= 0} u L2: {-4x+6y+6=0}.

CocTaBpTe KAHOHUYECKOE YpaBHEHME MpsiMoi L, mpoxoasuieit
6 | uepe3 Touky M u neprneHuKyIIpHON IIIOCKOCTH [3. VK-1 H4
a) M (1;,-3;2), B: {2x+5y+3z= 4}
06) M (2;-5;7), B: {3x—7z=5}.

5.3.2.4. Ilepeyenn Tem pedepaToB, KOHTPOJIbHBIX, pacueTHO-TpaduyecKkux pador
He npenycmorpensl
5.3.2.5. Bonpochl 1J1s1 KOHTPOJIbHOM (Pac4eTHO-rpau4ecKoii) padoThl
He npenycmorpensr
5.4. CucreMa oueHUBaHUS JOCTHKEHUS] KOMIIETEHIIUI
5.4.1. Onenka 1ocTHKEHHS KOMIIETEHIMI B X0/1e POMEKYTOUYHOI aTTecTALMU

YK-1

WuaukaTopsl qocTxkeHus komrereHmn Y K-1 Howmepa BonpocoB u 3a1au

Kon Copnepxanue BOIPOCHI K 3a4UETy

3HaThb 0COOEHHOCTH CHCTEeMaTH3alluN
nH(popManuy, MOJIYYEHHOW M3 pa3HBIX
UCTOYHUKOB M METOAbl €€ KPUTHUUYECKOTO
aHaIM3a

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

YMeer NpoOBOAMTH OLEHKY HH(pOpMaLuHU, ee
JOCTOBEPHOCTb, CTPOUTD JIOTUYECKHE
YMO3aKJIIOYEHHsI HAa OCHOBAaHUM IOCTYHAKOLIEH
nHpopManuu

v4 1-4, 6-9,13, 15-19,21-24,32-33,35-36

Biiagers HaBpIKaMU aHaAJIM3a U CUHTE3a HAYYHOU
nH(popMaLnu; HaBBIKAMH JIOTUYECKON
apryMeHTaluU BBIBOJOB U CYXKACHUH B PELLICHUU
ITOCTABJICHHBIX 3a/1a4

H4
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5.4.2. OueHka J0CTH:KEeHHs] KOMIETEHIUI B X0/1e TeKYIIero KOHTPOJIs

YK-1
NuaukaTopsl nocTrxeHus: komrereHnun Y K-1 Howmepa BomnpocoB u 3a1au
BOIIPOCHI ST AU
Kon Conepxxanue BOTIPOCHT YCTHOT'O HPOBEPIH
TECTOB YMEHH U
onpoca
HABBIKOB
3HaTh 0COOEHHOCTH cucremarmsanuu | 2-9, 15,16,
uHpoOpMaluK, TOJNYYeHHOHM U3 pasHbiX | 22,23, 27-
34 | ICTOYHUKOB W METOABl €€ KPUTHYECKOTO 51,54- 1-56
a”aian3a 59,65-68,
73,75.
Ymeer mpoBoauTh OLEHKY MHpopmanuu, ee | 1,10-14, 17-
Y4 | 10CTOBEpHOCTD, CTPOUTH sjoruueckue | 21, 24-26,
49,52
YMO3aKTIOYCHHUS Ha ocHoBaunu | 52,53,60-
nocrynaroniei naopmanuu 64,69-72,74.
Brnaners HaBbIKaMM aHalM3a W CUHTE3a
4 HAy4YHOU § uHbOopMaIuy; HaBbIKAMU 1-6
JIOTUYECKOW apryMEHTallud BBIBOJIOB U
CYXKICHHI B pEIICHUH MOCTABICHHBIX 3a7a4
6. YueOHO-MeTOAuYecKoe 1 MH(OPMAIITUOHHOE 00ecTiedyeHHue U CIIUTIITUHbI
6.1. Pexomenyemas qureparypa
KoimnuecTBo
Tun IlepeyeHb U peKBU3UTHI JTUTEPATYPHI (ABTOP, HA3BaHHE, IO/ K. B
peKoMeH1anuil U MeCTO U3JaHMS) ou 6JII/I;)TeKe
1 2 3
l'opnau b. A. Jluneiinas anredpa [DnexkTpoHHBIH pecypc] /
I'opnau b. A. - Cankr-IlerepOypr: Jlans, 2022 - 480 c. [DU] -
[2BC Jlann] URL: https://e.lanbook.com/book/210983
Kpemep H. III. Beicmias MaremaTuka AJ1s1 3KOHOMHCTOB
[anexTpoHHBIN pecypc]: YUeOHUK AJis CTYJEHTOB BY30B,
00yJaronuXxcs M0 SKOHOMUYECKUM CIICIIMAIBHOCTSM: Y UeOHUK
/ H. III. Kpemep, b. A. ITytko, . M. Tpumun, M. H. ®punman -
2.1. YueOnbie |- Mocksa: U3natenscTBo "FOHUTU-TAHA", 2017 - 479 c.
U3JaHus [OU] [9BC 3nannym| URL:
https://znanium.com/catalog/document?id=341261
PxxeBckuii C. B. Bricias maremaruka I: nuneitnas anrebpa u
aHaIMTUYeCcKas TeOMETPHs [PNEKTPOHHBIN pecypc]: YueOHoe
nocobue / C. B. Pxesckuii - Mocksa: OOO "HayuHo-
m3narensckuit neHtp MHOPA-M", 2019 - 211 c. [DU] [OBC )
3nanuym| URL:
https://znanium.com/catalog/document?id=350950
29 JIuneitnast anredpa [ DJIeKTPOHHBIN pecypc]: MEeTOJuUecKue
MeTomHeckie yKasaHHs 1 MHAMBHIyaIbHbIE 32/1aHHA 110 IUCLUILIAHE 1
- JIuneitnas anre6pa juis Hanpasienus 38.03.04

l'ocynapcTBeHHOE M MyHUIIMIIAIIBHOE YIIpaBlieHue /
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Tun

peKoMeHIanuil

IlepeyeHb U peKBU3HUTHI JJUTEPATYPbI (ABTOP, HA3BAHME, IO/
H MECTO U31aHMs)

KoanuyecTBO
JK3. B
ouoJIHOTEKE

1

2

3

Boponexckuii rocyaapCTBEHHBIN arpapHblii yHUBEPCUTET ;
[coct. JI. A. lllnmkuna] - Boponex: Boponexckuit
rocylapCTBEHHbIN arpapHbliil yausepcurert, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164723.pdf

2.3.

Ilepuoauueckue

U3JaHus

IMA Journal of Applied Mathematics [Dnektponnsiii pecypce] /
Oxford University Press - Oxford: Oxford University Press,
1965 - [BDU] URL:
http://archive.neicon.ru/xmlui/browse?type=source

BectHrk BOpoHEX)CKOro rocy1apcTBEHHOIO arpapHoro
YHUBEPCUTETA: TEOPETUUECKUI U HAYYHO-TIPAKTUYECKU I
KypHai / Boponex. roc. arpap. yu-T - Boponex: BIAY, 1998-

DKOHOMHKA M MATEMaTUYCCKHE METOJIBI: )KYPHAJ / YIpEAUTEIH
: AKaieMUYeCKU HayYHO-U3AaTeNIbCKUM, IPOU3BOICTBEHHO-
MOJUTpaQUUECKUI U KHUTOPACTIPOCTPAHUTEIBCKUAN IICHTP
Poccuiickoii akagemun Hayk "M3narensctBo Hayka " - MockBa:
Hayxka, 1965-

6.2. Pecypcnl cetu UntepHer

6.2.1. DjekTpoHHbIE OMOIMOTEYHbIE CHCTEMBI

IlepeyeHb NOKYMEHTOB, HOATBEPKIAOINX HAJIHYHE/TIPABO UCIOJIb30BAHNSA HMPPOBBIX (3JIEKTPOHHBIX)
oudanorex, I6C (3a nepnoj, COOTBETCTBYIOLINIA CPOKY MoayueHusi oopazopanus no OIl)

YueOHbI Ne .
i ron i HanmeHoBaHMe TOKyMeHTa C yKa3aHUEM PEKBH3UTOB Cpok neicTBus
1 Kontpakt Ne 656/11Y ot 30.12.2022. (OBC «ZNANOUM.COMy) | 01.01.2023 — 31.12.2023
2 Kontpakt Ne 411-TY ot 10.10.2022. (3BC «JIAHb») 12.10.2022 — 11.10.2023
3 JIunensuonnsiit koHTpakT Ne 62//1Y ot 23.03.2023. (3bC HOb 01.01.2023 — 31.12.2023
eLIBRARY)
2023/20 4 Konrpakt Ne 493/1Y ot 11.11.2022. (OnekrponHble HOpMbI 11.11.2022 - 11.11.2023
24 yuebHukoB st CI10)
Horosop Nel01/H3B5/2097 ot 28.03.2017. (HaunonansHas 28.03.2017 - 28.03.2022
5 anexkTpoHHast oudnuoreka (HOB)) (mposioHTanUs A0
28.03.2027)
6 AKT BBOJIa B 9KCIUTyaTaluio JIeKTpoHHOH oubauorexku BI'AY Ne | Beccpouno
33 01 19.01.2016
6.2.2. Ilpodeccnonanbubie 0a3bl JAHHBIX M1 HHPOPMALMOHHbIE CHCTEMBbI
Ne Ha3Banue Pasmenienune

1 |CnpaBoynas npaBoBas cucrteMa [ 'apanar

http://www.consultant.ru/

2 |CnpaBounas mpaBoBas cuctema Koncymnerant [Troc | http://ivo.garant.ru

3 |[Ipodeccronansubie cripaBoYHbIe cucTeMBI «Komeke»

kodeks

https://Texakcnept.caift/sistema-



http://www.consultant.ru/
http://ivo.garant.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
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6.2.3. CaiiTbl 1 MH(pOPMALHOHHBIE OPTAJIbI

Ne Haspanue Pa3zmemienue
1 OO0pazoBaTenbHbBIE PECYpPCHI 110 WWw.math.ru
MaTeMaTHKe ' '
WNuTepner 6umbIMoTeKa MomysipHO -
2 P OTyJIAD http://ilib.mccme.ru/
(hU3UKO-MaTEMAaTHUIECKON JTUTEPATYPHI
CaiT 0 pa3Jiesie BbICIIECH MaTEMAaTUKHU —
3 O pasi http://procmem.ru/
JTUHEIHON anreope.
4 «Pe3onbpBeHTaY https://www.resolventa.ru/index.php/lineinaya-
y4eOHbIe MaTepPHAIIBL. algebra -
7. MaTepuajJbHO-TeXHHYECKOe U MPOrpaMMHoOe obecneyeHue
JTHCIUILINHBI
7.1. llomemieHus 1JIs1 BeJleHUs1 00pa30BaTeJIbHOI0 Mpouecca u 000pyA0BaHue
HanmMenoBaHue MOMEIICHHUN TSI IIPOBEICHUS BCEX BUIOB yIeOHOM Anpec(MecTOmoNoKeHNe) HOMEIICHHUI
JESITEeNbHOCTH, [IPSAYCMOTPEHHOM yIeOHBIM IUIAHOM, B TOM YHCIIC IUISL TIPOBEJICHUSL BCEX BUIOB yIeOHOI
HOMEIICHNUS IJIsSI CAMOCTOSATENBHON paboThl, ¢ yKa3aHHEM MepPedHs IESTeNbHOCTH, [IPEIYCMOTPEHHOM
OCHOBHOTO 000pyZOBaHUSA, y4eOHO-HATILIIHBIX IOCOOUN U y4eOHBIM TUTaHOM ( B CITydae
HCIOJIB3YEMOTO POrPaMMHOTO 00ECIIeUeHH S peanu3anuu 06pa3oBaTENbHON
[POrpaMMEI B ceTeBOH hopme
JIOTIONTHUTENBHO YKa3bIBACTCSI
HaUMEHOBAHHE OPraHU3aIUH, C
KOTOPO# 3aKIIFOYCH TIOTOBOD)
Y4eOHble ayAUTOpUN Poccuiickas @enepanus,
KomruiekT yueOHO#H Meben, IEeMOHCTPAIIMOHHOE 000pYyTI0OBaHUE U Boponexkckas 061acTh, rOpOICKOM
y4eOHO-HaTJIsJHbIE TOCOOHSI, KOMITBIOTEPHASI TEXHUKA C BO3MOYKHOCTBIO OKpyT ropoAa Boponex, ropon
moIKJIroueHus k cetu "VMIHTepHeT" u obecrieueHneM 10CTyna B Boponex, ynuiia Muuypusa, aom 1

3NIEKTPOHHYIO HH()OPMALIMOHHO-00Pa30BaTEIBHYIO CPEay,
UCTIONB3yeMoe porpammHoe obecriederne MS Windows / Linux (ALT
Linux)/ Pen OC, Office MS Windows / OpenOffice / LibreOffice, Adobe
Reader / DjVu Reader, Annexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic

Y4eOHbIe ayIuTOPHH Poccuiickas ®enepanus,
KowMmrekTt yuebHol Mebernu, 1eMOHCTPAIIHOHHOE 000pYI0BaHNHE U Boponexckas 061acTh, TOPOJCKOMH
y4eOHO-HaTJIsHbIe TOCOOHSI, KOMITBIOTEPHASI TEXHUKA C BO3MOYKHOCTBIO OKpyT ropoAa Boponex, ropon
moIKJroueHus k cetu "VMIHTepHeT" u obecreueHneM 10CTyna B Boponex, ynuiia Muuypusa, 1om 1

ANIEKTPOHHYIO MH(POPMAIIHOHHO-00pa30BaTeIbHYIO Cpeay,
HCIOJIb3yeMoe porpammHuoe obecriedenne MS Windows / Linux (ALT
Linux)/ Peg OC, Office MS Windows / OpenOffice / LibreOffice, Adobe
Reader / DjVu Reader, Sunexc bpaysep / Mozilla Firefox / Internet
Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, «["apanT»,
«Koncynprant [Tnrocy, THIK AnammTuk, Statistica, AST Test

YuebHble aynuropuu (B T.4. Jlaboparopust «Y4eOHbIH OaHK») Poccuiickas ®enepanus,
Komrutekt yueOHOl MebenH, IeMOHCTPAlMOHHOE 000pyI0BaHUE U Boponesxckast 0651acTh, FOpoJICKOH
yueOHO-HarJsIIHbIE TOCOOHS: KOMMYTaTop, cTeHa-kapra MUHDB, crenn oKpyr ropox Boponex, ropon
[Mapyc-2,1a6710 KOTUPOBOK BAIIOT, KaccoBast kabuHa, pabouee MecTo Boponex, yniua Muuaypusa, 1om 1-
Kaccupa, 0aHKOBCKas CTOWKa, 0aHKOBCKUI Oaphep; UCIIOIb3yeMOe ayn. 374

nporpamMHoe obecrieuerne MS Windows / Linux (ALT Linux)/ Pex

OC, Office MS Windows / OpenOffice / LibreOffice, Adobe Reader /

DjVu Reader, Sanexc bpaysep / Mozilla Firefox / Internet Explorer,
DrWeb ES, 7-Zip, MediaPlayer Classic
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Kommuiekt y4yeOHOI Mebenn, 1eMOHCTpallMOHHOE 000py/I0BaHUE U

VYueOHble ayJuTOpun

y4eOHO-HATJISTHBIC TTOCOOVS

Poccuiickas ®@enepanus,
Boponesxckast 0651acTh, FOpoJICKOH
OoKpyT ropoAa Boponex, ropon
Boponex, ynuua Muuypusa, gom 1

Kommekt yuebHO# Mebemny, AeMOHCTPallMOHHOE 000PYIOBaHUE U
y4eOHO-HATTIITHBIE TOCOONS, KOMIIBIOTEpHAs TEXHHKA C BO3MOXHOCTEIO
monKIroueHus K cetn "MHTepHEeT" M 00eceyeHneM 10CTya B

UCTOJNIb3yeMoe porpammHoe obecriedenne MS Windows / Linux (ALT
Linux)/ Peg OC, Office MS Windows / OpenOffice / LibreOffice, Adobe
Reader / DjVu Reader, SInaexc Bpaysep / Mozilla Firefox / Internet

[TomemieHns 711 CAaMOCTOATENBHOM PabOTHI

ANEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIBHYIO CPEY,

Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic, «I'apant,
«Koncynpranr [lmrocy

Poccuiickas ®@enepanus,
Boponesxkckas 06macts, ropoacKoi
oKpyr ropoa Boponex, ropon
Boponex, ynmuia Mudypusa, nom 1
(aym. 113, 115, 116, 119 120, 122,
123a, 126, 219, 220, 224, 241,273 - ¢
16.00 no 20.00), 232a

7.2. IlporpaMmmMHoOe obecrnieyeHue
7.2.1. llporpaMmmHoe obecnieueHne 001ero Ha3HAYEHUs

No HazBanue Pasmemenne
1 | Onepammonnsie cuctemsl MS Windows /Linux /Penq OC | TIK B nokansHoii cetn BTAY
[MakeTs! oducHbix npunoxkeruii MS Office / .
2 OpenOffice/LibreOffice [IK B nokanbHoO# cetn BI'AY
3 HporpaMMLI 11t mpocMoTpa daitnoB Adobe Reader / K B tokatstoii cetu BLAY
DjVu Reader
4 EISZZSCPH Snnexc bpaysep / Mozilla Firefox / Microsoft K B tokatstoii cetu BLAY
5 | AntuBupycnas nporpamma DrWeb ES I1K B nokanbHoOM cetnu B'AY
6 | IIporpamma-apxusarop 7-Zip I1K B nokanbnoM cetn BIAY
7 | Mynsrumenna npourpsiatens MediaPlayer Classic I1K B nokanbHoM cetu BTAY
8 | Ilnatdopma onnaitH-o0yuenus el.earning server I1K B nokanbHo# cetu BITAY
9 | Cucrema kommbproTepHoro tectupoBanus AST Test I1K B nokanbnoM cetn BIAY
7.2.2. Cieunajau3upoBaHHOEe NPOrPaMMHOe obecreyeHmne
No HaszBanue Pa3zmemienue
1 | Cucrema kommnbroTepHoi anredpsl Mathcad I1K B nokanbHoM cetn BIAY
2 | Cucrema koMmIblOTepHOM anredbpsl Maxima ITK ayn. 116, 120 (K1)

8. MesxkaucunninHAPHbIE CBA3H

Jucuuriaa, ¢ KOTopoit Kadenpa, na xotopoit ®.1.0., noanuck 3aBeayomero
HE00XOIMMO COTJIaCOBAaHHE MIPENoIaeTCsl AUCHUIUIMHA Kaceapoi
b1.0. 07 Marematudeckuii | DKOHOMHYECKOTO aHaym3a, JLLA. 3anopoxiieBa
aHaInu3 CTaTUCTUKM W TNPUKIAAHON = _{_f,'
MaTeMaTUKH ‘:‘:'-"'Z'{
b1.0.31. Teopust | DKOHOMHUYECKOTO aHaIM3a, JILA. 3anopoxueBa
BEPOSATHOCTEMN W | CTATUCTUKA W TPUKJIAJIHON i
MaTeMaTUYecKasi CTATUCTHKA | MAaTEMaTUKU '_"':'—'"Z':
b1.0.17 MeTonpl | DKOHOMHUYECKOTO aHaIm3a, JLA. 3anopoxiiea
ONTUMAJILHBIX PEIICHUH CTAaTUCTUKU U TNIPHUKJIAJHOU B
MaTeMaTUKH ‘:‘:'-"'Z':
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JIMCT nepuoanvecKux MpPoBepoK padoyei NMporpaMmbl
U MH(OPMAIHS 0 BHECEHHBIX H3MEHEHHUAX

[ToTpebHOCTH
JloJKHOCTHOE UL, B KOPPEKTUPOBKE
MIPOBO/IUBIIICE Jlata yKa3aHueM WNudopmanvs 0 BHECEHHBIX
npoBepky: ©.1.0., COOTBETCTBYIOLIUX W3MEHECHUSX
JIOJKHOCTh pa3zenoB paboueit
IPOrpaMMbl
M.0.3aB.Kao. MpoTtokon Ne
9KOHOMMYECKOTO 12 ot Pabouaa nporpamma
aHanu3a, CTaTUCTUKMU U 26.05.2025 . | 2aKTyaqnsmnposaHa Ha

ﬂpMKﬂaﬂ,HOVI MaTeEMaATUKN

[MaHuHa E.B.

2025-2026 y4yebHbli
rog

obHoBneH n.6.1
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