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

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

3aBenyromuii kageapoi W B.A. JIy0xoB

PaGoyass mporpamMmma pekOMeHJOBaHAa K HCHOJIb30BaHUIO B Yy4eOHOM MpoIecce
METOAMYECKON KOMHCCHEH SKOHOMUYecKoro dakybrera (mpotokon Ne 11 ot 25.06.2021 1.).

G 5 o
IIpeacenarens MeToaHYeCKOH KOMHCCHH /{ (E.b. ®aabkoBHuY)

Penenzent paGoueit mporpammbl: HayaibHUK MUDHC Poccum Nel7 mo Boponexckoi
00J1aCTH, COBETHHK TOCYJJapCTBEHHON I'pakaaHcKkol ciy>k0b1 Poccuiickoit @enepanun 1 kimacca
Boponosa Omnbsra BsiuecnaBoBHa.
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1. O0mas xapakTepucTUKa JUCUMILIMHBI

1.1. Hean AUCHUNIHHBI

Heapro u3yuyeHus: AMCLUIUIMHBI SBISICTCA IOCJIEAOBATENIbHOE H3JI0KEHHUE OCHOBHBIX
METO/IOB U Pe3yJbTaTOB JMHEHHOW anreOpsl, KOTOpble OyAyT HEOOXOAMMBI B JajbHEHIEM I
OCBOEHHMS MaTeMaTHMYECKMX U CTaTUCTHUYECKUX METOJOB B YIPABICHUM U HSKOHOMHKE;
BOCIIUTaHUE y 00Yy4arOIIMXCS HAaBBIKOB JIOTMYECKOI'0 MBIIIJIEHUS U (POpMabHOIO 000CHOBaHUS
pelleHus MOCTaBJICHHBIX 3a/1ay.

1.2. 3apaum JUCHUIIUHBI

3agayamMu JUCUMIJIMHBI SIBJISIOTCS

— c¢hopMHpPOBATH YMEHHE U HABBIKM pabOThl ¢ MaTEeMaTHYECKUM allapaToM pas/ieioB
JMHEWHOM anreOpbl A1 pelIeHUs IPUKIIAJAHbBIX 3a7]a4 B SKOHOMUYECKON JEeSITEIbHOCTH;

— olpeJeneHne U yrnopsaJjoueHue Heo0X0ouMoro oobeMa HHPOPMaIUH P OCTAHOBKE,
peanu3anuu M 00pabOTKE MTOTOBBIX PE3yJIbTATOB MATEMAaTHYECKOM MOJENN 3KOHOMHYECKOM
3aJauu;

— (QopMmupoBaHHE TPAKTUYECKHMX HABBIKOB, KOTOpPbIE IIO3BOJSIT B JasbHeilIeM
MIPUHUMATB 3PP EKTUBHBIE PElIeHUs B TPO(ECCHOHATBHOM e TENbHOCTH.

1.3. IIpeaMeT AUCUMIIIINHBI
IIpenmer - MaTemaTHuyecKue OOBEKTHl JMHEHHOW MPUPOIBI: CHUCTEMBl JIMHEHHBIX
YPaBHCHHH, JIMHEWHBIC MHOTI'000pa3usi, BEKTOPHBIE MPOCTPAHCTBA, JUHEHHBIC OTOOPaXKCHUS H

T.1.

1.4. MecTo TMCUMIIMHBI B 00pa30BaTeJbHOM NporpamMmme
JlaHHas IMCUUIUIMHA OTHOCUTCS K 00s3aTenbHbIM nucuuiuimHaM OIl. Ona usyuaercs B
IIEPBOM CEMECTPE.
1.5. B3aumocBs3b ¢ IPYruiMH JTHCHUIINHAMHA
Hucuunmuna b1.0.13 Jluneiinas anrebpa cBsi3aHa cO CIEAYIOLMMH JAUCIUIUIMHAMU
y4eOHOro IJjaHa:

— B1.0.15 Marematnueckuii aHaIn3;
— bB1.0.17. Teopust BeposTHOCTEN U MaTeMaTUUECKasl CTaTUCTHKA;
— b1.0.21 DxonomeTtpuka.

2. [lnanupyemble pe3yJibTaThl 00yUeHHUsI 0 THCIUILIHHE

Komnerenuus NHankaTop J0CTHAKEHUS] KOMIIETEHIMH
Kon Conep:xkanue Kon Conep:xkanue
OIIK-2 |Cmocoben OCylIecTBIATH| 33 |3HaATh METOA0JIOTHIO KCMOJIb30BaHUS
coop, 00paboTKy u MHCTPYMEHTOB JIMHEHHON anreOpbl IpH aHalu3e
CTaTUCTUYECKUM aHaIu3 HKOHOMUYECKUX MPOLIECCOB U MOAEIEn
JAHHBIX, HEOOXOMUMBIX Misi| Y4 |YMeTh NPUMEHSATh amnmapart JMHEHHOW anreOpsl
peleHus IIOCTaBJIEHHBIX JUI  WCCIEOBaHUS JKOHOMHYECKHX 3a1ad M
HPKOHOMHUYECKHX 3a]a4 pa3pabOTKH HOBBIX METOJIOB UX PEILICHHS
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3. O0béM IMCUMIIMHBI U BUBI Y4eOHOIl padoThl

3.1. Ounas ¢popma o0y4yeHust

CemecTtp Bcero
IHoka3arenu 3a4.en./
1 cemectp 92COB
OO011ast Tpy10EMKOCTD JTU CIIUTLTHHBI 3/108 3/108
OO611ast koHTaKTHas padora 48,4 48,4
O6mrast camocTtosiTenpHas padoTa (1Mo yaeOHOMY TUIaHYy) 59,6 59,6
KonTtakTHas paborta nmpu mpoBeleHUH Y4eOHBIX 3aHSTHIH, B
P PH TIPOBCACHI ¥4 : 48,5 48,5
T.4.
Jlexuu 16 16
MIPAKTUUYECKUE 3aHIATUS 32 32
nabopaTopHbIE pabOTHI - -
CamocrosiTenbHasg paboTa IpU IMPOBENEHUM y4EOHBIX 50 50
3aHATUN
CamocrosTenbpHas paboTa TEKYIIEro KOHTPOJIS, B T.4. 0,25 0,25
BBINTOJIHEHUE KOHTPOJIBHOM paboThl 0,25 0,25
KonrtaktHass ~ pabora  HpOMEXKYTOYHOW  aTTecTaluu 04 04
00y4JarImXcs, B T.4. ' '
KypcoBas paboTa - -
KyPCOBOM MPOEKT - -
KOHTpOJIbHas paboTa 0,25 0,25
3auer 0,15 0,15
OK3aMeH - -
CamocrosiTenpHas pabota npu MIPOMEXKYTOUHOM 885 885
aTTeCTalyy, B T.4. ' ’
MO/ITOTOBKA K 3a4€Ty 8,85 8,85
MOJITOTOBKA K AK3aMEHY - -
Bung npomexyrouHoi —arrectauu  (3a4€r, AK3aMeEH
A TP Y t ( ’ ’ 3ayer 3auer

KypcOBOi MpoeKT (paboTa))




3.2. OuHo-3204Has popma o0OyueHHsI
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CemecTtp Bcero
IHoka3arenu 3a4.en./

1 cemectp qaCOB
OO6mast Tpy10EMKOCTD T CITUTUINHBI 3/108 3/108
OO611ast KoHTaKTHas padora 32,9 32,9
O6mrast camocTosiTenbHast paboTa (1Mo yaeOHOMY TUIaHYy) 75,1 75,1
KonTakTHas paboTa mpu MpoBeqeHUN y4eOHBIX 3aHSATHH, B 325 325
T.4.
Jlexuu 16 16
MIPAKTUUYECKUE 3aHTUS 16 16
nabopaTopHbIE pabOTHI - -
IPYIIIOBBIE KOHCYJIbTAIIUN 0,5 0,5
CaMOCTvo;ITeanaﬂ paboTa mpH TPOBEACHUU YUEOHBIX 66 66
3aHITUN
CamocrosiTenbHas paboTa TEeKyIniero KOHTPOJIs, B T.4. 0,25 0,25
BBITIOJTHEHNE KOHTPOJILHON paboThI 0,25 0,25
KonrtaktHass =~ paboTta  NpOMEXKYTOYHOH  aTTECTALMU 04 04
o0yyaroumxcs, B T.4. ’ ’
KypcoBasi paboTa - -
KYpPCOBOM IPOEKT - -
KOHTpOJIbHas pabora 0,25 0,25
3auer 0,15 0,15
DK3aMeH - -
CamocrosTenbHas pabota npu IPOMEKYTOUHON 8,85 8,85
aTTecTaluy, B T.4.
BBITIOJITHEHHE KYPCOBOTO TIPOEKTA - -
BBITTOJIHEHHE KYPCOBOI pabOTHI - -
MOJITOTOBKA K 3a4eTy 8,85 8,85
MOJITOTOBKA K AK3aMEHY - -
Bux npomexyTtouHoil arrectanuu  (3a4€T, 9SK3aMEH, Jauer Jauer

KypcoBOii npoekT (paboTta))
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4. Conep:xanue TUCIHUILIMHBI
4.1. Conep:xxanue TUCHMILIAHBI B pa3pe3e pa3aeioB U MoAPa3ieioB

Pa3zjnea 1. Marpuunas ajnreopa

[Mogpaznen 1.1. Matpunpl. Onepauun Hajx matpuniamMd. OCHOBHBIE CBOMCTBA OIepaluii Hal
Matpuniamu. Onpenenurens. Berancienue oOpatHoit MmaTpuiibl. CBoiicTBa 0OpaTHONW MAaTpPULIBL.
[Monpasnen 1.2. Panr maTpuiibl. BeraucieHue panra MaTpHIIBL.

Paznen 2. Pemenue cucrem JTUHEHHBIX ajredpanyeckux ypaBHeHMit

ITonpasznen 2.1. Pemenue cucteM ypaBHEHUH MaTPUYHBIM METOJIOM.

Pemenue cucrem ypaBHenuii metogom Kpamepa. Pemenue cucrem ypaBHeHuil metoom ['aycca.
[Monpaznen 2.2. CTpyKkTypa MHOXKECTBA PEIICHUH CHCTEMBI JIMHEHHBIX ypaBHEHHH.

Teopema Kponekepa-Kanemm.

Pa3znen 3. OcHOBBI BEKTOPHOM ajaredpbl

[Tonpasnen 3.1. [TonsTe BekTopa. JIMHEHHBIE onepaliuy HaJl BEKTOPaMH, KX CBOMCTBa. Teopema
0 KOJUIMHEApHBbIX BeKTopax. JlelicTBHS Haja BEKTOpAaMH, 3aJlaHHBIMH CBOMMHU KOOPAMHATAMM.
Monyns BexkTopa. HanpaBnstomue KocuHychl BekTopa. KoopinHaThl MPOM3BOJIBHOIO BEKTOpA B
JEKapTOBOU cHCcTeMe KoopaAuHaT. CKasIpHOE TPOU3BEAECHUE BEKTOPOB.

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

Pazgea 4. /InHeiiHbIe MHOT000pa3usi B eBKJIMI0BbIX IPOCTPAHCTBAX

[Togpaznen 4.1. YpaBHeHHE TPSMOM Ha IUIOCKOCTU. YpaBHEHUE MPAMOM, MPOXOJSIIEH depes3
3aJlaHHYI0 TOYKY MEpHEHIUKYJISIPHO 3aJaHHOMY BeKTopy. VcciemoBaHue oOIIEro ypaBHEHUS
IpAMOM. YTos MeXAy NPAMBIMU. Y CJIOBHS apaICIIbHOCTU U NEPIEHANKYIIPHOCTH IPSAMBIX.
[Tonpasznen 4.2. YpaBHEHUE MIOCKOCTH, TPOXOIAIIECH yepe3 3aJaHHYI0 TOUKY MEePIEeHIUKYISIPHO
3aJlaHHOMY BekTopy. MccrnenoBanue oOuiero ypasHeHus niockoctd. Kanonudeckoe ypaBHeHHE
NpsAMOM B NIPOCTPAHCTBE. YpPaBHEHUE NPAMON, MPOXOASAIIECH Yepe3 JABE pa3IMYHbIE TOYKU
MPOCTPAHCTBA. YTOJI MEXAY IUIOCKOCTSMHU. YTOJ MEXAY HPSMBIMA B IPOCTPAHCTBE. YTOI
MEXAY IPSMOM U INIOCKOCTBIO.

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

Pa3znes 5. MHOro4/jieHbl M KOMILUIEKCHBIE YHCJIA

[Mompazmen 5.1. Muorounensl. KommekcHble yucna W JIeWCTBUS HaJ HUMUA. Monaynp u
aApryMEHT KOMILJIEKCHOTO YHCJIa.

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

Pa3nen 6. JInHeiinbie oneparopbl

[Monpasnen 6.1. [TonsaTue imHeliHOrO onepaTopa. [IpuMepsl JIMHEHHBIX orepaTopoB. JlelcTBus
HaJl JMHEHHBIMH omepatopamu. OOmMI BHUA JMHEWHOrO OINEpaTopa, MaTpulla JIMHEWHOTO
oreparopa.

[Tonpasznen 6.2. CobcTBEHHBIE YKCla U COOCTBEHHBIE BEKTOPHI MATPUIIbl. XapaKTePUCTUUECKHI
MHOI'OWJIEH MaTpHUIbI.

Pa3znen 7. /InHeiiHbIe MO/IeJM B IKOHOMHYECKHUX 32/1a4aX

[Togpaznen 7.1. Moaens MeXIyHapOAHON TOPrOBJIH.

[Tonpasznen 7.2. CtaTuueckas MoJ1eib JIMHEHHON MHOT00TpaciieBOi SKOHOMUKHU JICOHThEBA.
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4.2. PacnpeaesieHe KOHTAKTHON U CAMOCTOSATEJIbHOM pad0oThI NIPH MOATOTOBKE K
3aHATHUAM 10 NOApa3aeaam

4.2.1. Ounas ¢popma 00yyeHuUs

KonTakTHas pabora

Pasznensl, moapasaensl JUCHATLINHEI CP
1 , IoApasa JAUCI 11 13 3

Pa3znen 1. Marpuunas anredopa 2 2 4

[Mompazmen 1.1. Marpumpsl. Onepanui Haax MaTPUIIAMH.
OcHoBHBIC CBOMCTBa orepanuii Haj matpurnamu. Onpenenutens.| 1 1 2
Brruncnenne obpatHoit MaTpuiibl. CBolicTBa 00paTHOW MaTPHULIBL.

[Tonmpasznen 1.2. Panr maTtpunel. Beruncnenue panra MaTpHIIbL. 1 1 2

Pasnen 2. PemeHue cucremM JIMHEHHBIX ajred0pamyecKux
YPaBHEHHM U

[Monpaznen 2.1. PemeHwe cucreM ypaBHEHHH MaTPUYHBIM
MeronoM. Pemienue cucrem ypaBHeHwit Meromom Kpamepa.| 2 3 3
Pemenue cucrem ypaBHeHuilt meronom I'aycca.

[Mompazmen 2.2. CTpykTypa MHOXKECTBA PEIICHUH CHCTEMBI
nvHeWHbIX ypaBHeHU. Teopema Kponekepa-Kanem.

Pa3nen 3. OcHOBBI BEKTOPHOM ajredpsl 2 6 8

[Moppasnen 3.1. Ilonstue BekTopa. JIMHEHHBbIE omeparyu Han
BEKTOpaMH, UX CBOICTBAa. TeopeMa O KOJJIMHEAPHBIX BEKTOpaX.
JelicTBusl HaJl BEKTOpaMH, 3aJaHHBIMU CBOMMH KOOPIMHATaMH.
Monyns  BekTOopa. HampaBnsiomme  KOCHMHYCBI — BEKTOpa.
KoopanHaTsl mpoOH3BOJBHOIO BEKTOpPa B JIEKAPTOBOM CHCTEME
koopauHat. CKaJsipHOE IPOU3BEEHUE BEKTOPOB.

[Monmpazmen 3.2. Ilonstue nuHelHOro mpocTpaHcTBa. [Ipumepsl
JUHENHBIX  MPOCTpPaHCTB. JIMHEWHas  3aBUCUMOCTH U
HE3aBUCUMOCTb BEKTOpOB. PaHr cucrtems! BekTopoB. basuc u| 1 3 4
pa3MepHOCTh BEKTOPHOrO pocTpancTBa. KoopauHaTel BeKTOpa B
6asuce.

Pa3nen 4. JInneiinbie MHOTO00pa3us B eBKIHI0OBBIX
MPOCTPAHCTBAX

[Tonpasnen 4.1. YpaBHeHHE TPSAMOI Ha TUIOCKOCTH. Y paBHEHHE
IpSIMOM, IPOXOJAIIEH Uyepe3 3aJaHHYI0 TOUYKY IEepHEeHANKYISIPHO
3aIaHHOMY BeKTOpy. MccinenoBanue o01iero ypaBHeHus npsiMoit.| 1 2 3
Yron Mexay OpsAMbIMH.  YCIOBHS — NApalIeIbHOCTH U
TIEPIICHANKYJIIPHOCTH MPSIMBIX.

[Monpaznen 4.2. YpaBHeHHE IUIOCKOCTH, HPOXOIALICH dYepes
3aJJaHHYI0 TOYKY MEpPHEeHAUKYJSIPHO 3aJaHHOMY BEKTODY.
UccnenoBanue oOmiero ypaBHeHHS ITOCKOCTH. KaHoHHMueckoe
ypaBHEHHE TpSIMOW B MPOCTpaHCTBE. YpaBHeHUe mpsmMoil,| 1 2 3
MPOXOJISIIEH Yepe3 JIBE pa3IM4YHbIE TOUKU MPOCTPAHCTBA. YTOJ
MEXAY IUIOCKOCTSMHU. YTOJI MEXAY NPSAMBIMU B IPOCTPAHCTBE.
YTroa Mexay IpsIMOU U INTIOCKOCTBIO.

[Monmpaznen 4.3. KpuBbie BTOpOro mopsiaka: 3JUIHIIC, TUIepOoa,
napabona.

Pa3zgen 5. MHOTo4jeHbl H KOMILIEKCHbIE€ YHCJIA 2 4 6
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[Moppaznen 5.1. Muorounensl. KomrmiiekcHbie uncia u JHCTBUS 1 2 3
HaJ HUMU. Moayb U apryMeHT KOMILJIEKCHOIO YU CIIa.

[Moppaznen 5.2. @opMmbl 3anKMcy KOMIUIEKCHBIX dnceln. JleicTBus
HaJ KOMIUICKCHBIMH YHUCIAMH B TPUTOHOMETPHUYECKOW (opMme.

dopmyna MyaBpa. KopeHb N-off cTeneHH W3 KOMIUIEKCHOro| 1 2 3
gyucna. [lokazatensHas gopma komriekcHoro umcina. ®opmyna

Ditnepa.

Pasnen 6. JIuneiiHble onepaTopbl 2 4 8
IMonmpazmen 6.1. Ilonstme nwmHEHHOrOo omneparopa. I[Ipumepst

JUHENHBIX  omeparopoB.  JlelicTBUs ~ HaJ  JIMHEWHBIMU 1 2 4

omeparopamu. OOImMH BUJ JHUHEHHOrO OmepaTtopa, MaTpHIla
JINHEMHOT 0 OnepaTopa.

[Tonmpaznen 6.2. CoOGcTBEeHHBIE YUCIAa M COOCTBEHHBIE BEKTOPHI

MaTpUIlbl. XapaKTEPUCTUUECKUI MHOTOWIEH MaTPHUIIbI. 1 2 4
Pa3nen 7. JInHeHHbIe MOEJIH B DKOHOMHYECKHUX 3a7a4ax 2 4 10
IToxpasnen 7.1. Monens MeXIyHapOIHOW TOPTOBIIH. 1 2 5
[Tongpaznen 7.2 Cratuueckas MOZEJTb JIMHEWH O 1 5 5
MHOI'00TpacjeBOM SKOHOMUKH JIEOHThEBA.

Bcero 16 32 50

4.2.2. OuHo-3204Has hopMa 00yUeHUsI

KonTakTHas pabota

Paznensi, moapasnens TUCIATIIAHE CP
il Apas3g AUCIT it 13 13

Pa3znen 1. Marpuunas anredopa 2 2 6

[Mompazmen 1.1. Marpumsl. Omnepanuu Hax MaTpUIIAMH.
OcHoBHBIE cBOMCTBa ornepanuil Haj matpunamu. Onpenenutens.| 1 1 3
Boruncnenue odpatHoi MaTpulibl. CBolicTBa 00paTHONW MaTPULIBL.

[Tonmpasznen 1.2. Panr matpunel. Beruncnenue panra MaTpHIIbL. 1 1 3
Pazgen 2. Pemenue cucreM JIMHEHHBIX ajaredpamveckux 3 2 9
YPAaBHEHM I

IMonpaznen 2.1. PemeHwe cucreM ypaBHEHHH MaTPUYHBIM
MmeronoM. Pemenue cucrem ypaBHeHuwit Meromom Kpamepa.| 2 1 )
Pemienne cuctem ypaBHeHnit Mmetonom ['aycca.

IMonpaznen 2.2. CrpykTypa MHOXXECTBA PEIICHHHA CHCTEMBI 1 1 4
nuHelHbIX ypaBHeHui. Teopema Kponekepa-Kanemm.
Pa3nen 3. OCHOBBI BEeKTOPHOI ajiredpsl 2 2 9

[Mompazmen 3.1. Tlonstue Bekropa. JIMHEWHBIE omepanuu HaJ
BEKTOpaMH, UX CBOMCTBA. TeopeMa O KOJJIMHEAPHBIX BEKTOpaX.
JelicTBusl HaJl BEKTOpaMH, 3aJaHHBIMU CBOMMH KOOPIMHATaMH.
Moayns  BekTOopa. Hampapisitolye  KOCHHYCHI — BEKTOpA.
KoopauHatsl MPOM3BOJIBHOIO BEKTOpAa B JIEKAPTOBOM CHUCTEME
KoopauHat. CKaJsipHOE IPOU3BEIEHUE BEKTOPOB.

[Monmpazmen 3.2. Ilonstue nuHelHOro mpocTpaHcTBa. [Ipumepsl
JUHENHBIX  MpPOCTpaHCTB. JIMHeWHas  3aBUCUMOCTh 51
HE3aBUCUMOCTb BEKTOpoB. PaHr cuctems! BekTopoB. basuc u| 1 1 3
pa3MepHOCTh BEKTOPHOrO pocTpancTBa. KoopauHaTel BeKTOpa B
6asuce.
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Paznen 4. JIuneiinbie MHOT000pa3usi B eBKJIHIOBBIX
MPOCTPAHCTBAX

10

[Monpasnen 4.1. YpaBHeHue TpsIMOI Ha TUIOCKOCTU. Y paBHEHHE
NPpSIMOM, TPOXOAIIEH Yepe3 3aJaHHYI0 TOUYKY NEepIEHUKYISPHO
3aJIaHHOMY BeKTopy. MccienoBanue o0IIero ypaBHEHHS MPSMOIA.
Yron Mexay OpsAMBIMHA. YCIOBHS — NApPajUICIbBHOCTH U
MEePHEeHIUKYJISIPHOCTH MPSMBIX.

[Mompazmen 4.2. YpaBHeHHE TIIOCKOCTH, ITPOXOMSIIEH depes
3aIaHHYI0 TOYKY [MEpHEHIUKYJSIPHO 3aJaHHOMY BEKTOpY.
HccnenoBanmne ob1iero ypaBHeHHs IUIOCKOCTH. KaHoHMueckoe
YpaBHEHHE TPSIMOM B MPOCTPAHCTBE. YpaBHEHHUE MPSAMOM,
MPOXOISIIEH 4epe3 IBE pa3JIMYHble TOYKH MPOCTPAHCTBA. YTOJ
MEXAY IUIOCKOCTSMHU. YTOJI MEXAY INPSAMBIMU B IIPOCTPAHCTBE.
Yrois Mexay IpsiMOM U INIOCKOCTBIO.

[Monpaznen 4.3. KpuBble BTOpOro mopsijka: 3JUIMIC, THIIEpOoIa,
napaloia.

Pa3sgen 5. MHOro4/1eHbI 1 KOMILICKCHbBIE YHUCJIA

10

[Moppaznen 5.1. Muorounensl. KomrmiiekcHbie uncia u JeHCTBUS
HaJa HUMU. MOI[YJ'IB M apryMmeHT KOMIIJICKCHOI'O 4Yuclia.

[Monmpazmen 5.2. ®opMbl 3anMCH KOMIUJICKCHBIX ducen. JlelcTBus
HaJ| KOMIUJIEKCHBIMH YHUCJIaMU B TPUTOHOMETPHUUYECKOH (opme.
®opmyna Myaspa. KopeHb N-0if cTeneHM M3 KOMILJIEKCHOIO
gyucna. [TokazarenpHas gopma KoMmIiekcHoro uucina. @opmyia
Diinepa.

Pa3nen 6. JInHeiiHbIe onepaTopbl

10

[Monmpazmen 6.1. Ilonsitme nmHeHOro omnepatopa. I[Ipumepsr
JIMHEWHBIX  OINEPATOPOB. HevictBuss ~ Hajg  JUMHEWHBIMHU
oneparopamu. OOWMN BHJ JIUHEWHOro oOlepaTopa, MaTpula
JIMHEWHOT 0 OepaTopa.

IMonpaznen 6.2. CoOcTBEeHHBIE YKCIa U COOCTBEHHBIE BEKTOPHI
MaTpHIIbl. XapaKTePUCTUICCKUH MHOTOUJICH MAaTPHUIIBI.

Pazgea 7. JIuHeliHbIe MOJEJIH B DKOHOMHYECKHUX 32/1a4aX

12

[Tonpasznen 7.1. Mozaenb MeXIyHapOIHOM TOProBJIN.

[Tongpaznen 7.2 Cratuueckas MOZEJTb JIMHEWH O
MHOT0OTPAaCJIEBOM 3KOHOMUKH JICOHThEBA.

[T =1 Y S

= INW| -

Bcero

66

4.3. [lepeyeHb TeM M y4eOHO-METOAUYECKOr0 oOecreyeHHusl ISl CAMOCTOSITeIbHOM

pa6oThI 00y4YaloIMXCH

O0BéM, u
Ne Tema camocToATENHHOM Y4eOHO-MeToInYecKOoe dhopma oOyueHus
n/m paboThI obecrieueHue O4YHas | OYHO-
3a0uHast
Hoapazgen 1.1. Marpuusl. Onepanun Hag marpuuamu. OCHOBHBbIE 2 3
cBolicTBa omnepaumii Haa marpuuamu. Onpeaenurenb. Bbrumciienue
oOpaTHoii MmaTpuubl. CBolicTBa 00paTHON MaTpPpHUUbI.
1. | OGmas dopmyna s | Pxesckuii C. B. Bricmas 2 3
BBIUUCIICHHS OIpe/enTeNel, | MaTeMaTHKa |: quHelHas anreOpa u
Teopema Jlanmaca. AHAUTUIECKAsI TEOMETPHSL:
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yae6Hoe nocodue / C.B. PxeBckuii.
— Mocksa: UTHOPA-M, 2019. —
211 c. - TeKcT: 2JIGKTpOHHBIM. -
URL:
http://znanium.com/catalog/product
/1065260

Bricmias MaTeMaTHKa JUIS
SKOHOMHMCTOB: y4eOHUK JIS
CTY/ICHTOB BY30B, OOyYaromuxcs
no 9KOHOMHUYECKUM
cnermansHocTsM / [H. II. Kpemep
[u np.]; mox pen. H. L. Kpemepa -
M.: FOuutn, 2010 - 480 c.

Hoapaspen 1.2. Panr
Boiuucienne panra MaTpuibl.

MaTpulbl.

basucHblii MHMHOP MaTpHUBbI.

2. basucHbIli MUHOpP MaTpHULIbI

Pxesckuii C. B. Bricmias
MatemaTuka I: nuHeliHas anrebpa u
aHaJTUTHYECKas reOMETpUs
yae6Hoe nocodue / C.B. PxeBckuii.
— MockBa: UHOPA-M, 2019. —
211 c. - TeKkcT: 2JIGKTpOHHBIM. -
URL:
http://znanium.com/catalog/product
/1065260

Briciias MaTeMaThKa JUIS
SKOHOMHUCTOB: y4eOHUK IS
CTY/ICHTOB BY30B, OOyYaromumxcs
no 9KOHOMHUYECKUM
cnermaisHocTAM / [H. . Kpemep
[u np.]; mox pen. H. L. Kpemepa -
M.: FOuutn, 2010 - 480 c.

IMoapasnen 2.1. Pemenne cucremM ypaBHeHH MaTPUYHBIM METOI0M.
Pemienne cucrem ypaBHeHuii meroaom Kpamepa. Pemenue cucrem

ypaBHeHuii metoaom I"aycca.

3. Pemenne cuctem ypaBHEHUH

metonoM JKopnana-I'aycca.

Pxesckuii C. B. Bricmias
MaremaTtuka I: nuHeliHas anrebpa u
aHaJTUTHYECKas reoMeTpus
yaebHoe nocodue / C.B. PxeBckuii.
— Mocka: UHOPA-M, 2019. —
211 c. - TeKkcT: 3JIGKTpOHHBIM. -
URL:
http://znanium.com/catalog/product
/1065260

Briciias MaTeMaThKa JUIS
SKOHOMHUCTOB: y4eOHHK IS
CTY/ICHTOB BY30B, OOyYaromuxcs
no 9KOHOMHUYECKUM
cnermaisHocTaM / [H. . Kpemep
[u np.]; mox pen. H. L. Kpemepa -
M.: FOuutn, 2010 - 480 c.

Hoapazaen 2.2. CTpyKTypa MHOKeCTBA pellleHUH CHCTeMbl JHHEHHBIX
ypaBHeHnuii. Teopema Kponekepa-Kanesain.
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4. | Pemwenue onHoponHbix | Pxesckuit C. B. Beiciias 3 4
CHCTEM YpaBHEHUH. MaremaTuka I: nuHeliHas anredpa u
aHaJUTHYECKas reOMETPUS:
yueoHoe nocobue / C.B. PxxeBckuii.
— MockBa: UHOPA-M, 2019. —
211 c. - TeKcT: 3JIGKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260
Bricmas MaTeMaTHKa ISt
HKOHOMHUCTOB: yu4eOHUK TUTST
CTYIEHTOB BY30B, OOy4aroumxcs
o 9KOHOMHUYECKUM
cnenuansHocTsM / [H. 1. Kpemep
[u ap.]; mox pen. H. . Kpemepa -
M.: FOnutn, 2010 - 480 c.
MHoapasnen 3.1. IlonsTue BekTOopa. JluHeliHbIe oONepauuM HAaJ
BEKTOpaMH, HX cBoiicTBa. TeopemMa 0 KOJUIMHEAPHBIX BEKTOpPax.
JeiicTBusi HaJA BeKTOPaMHU, 3aJIaHHBIMH CBOMMH KOOPAMHATAMHU. 4 6
Moayas Bektopa. HanmpaBiasiiomme kocuHychl BekTopa. Koopamnarsl
NPOM3BOJILHOTO BEeKTOpPa B /AeKAPTOBOW CcHCTeMe KOOpPAMHAT.
CkansipHoe npou3BeJeHHEe BEKTOPOB.
Pxesckuii C. B. Briciias
MatemaTtuka I: muHeliHas anredpa u
aHAJIUTUYECKast reOMETPUS
BexTopHoe npousBenenue | yueoHoe nocodue / C.B. PxxeBckuii.
5. | BEKTOpOB. Cmemannoe | — MockBa: UHOPA-M, 2019. — 4 6
MPOU3BENCHUE BEKTOPOB. 211 c. - TekcT: 2JIEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260
IMoapaznen 3.2. Ilonsitue JuMHeliHOro mnpocrpaHcTBa. Ilpumepsi
JIMHEHHBIX NpocTpPaHcTB. JIMHelHAasi 3aBUCHMMOCTh M HE3aBHCHMMOCTb 4 3
BeKTOPOB. PaHr cucrembl BekTOpoB. Ba3uc u pasMepHOCTb BEKTOPHOTO
npocrpaicTBa. Koopaunarsl BekTopa B 6a3uce.
Pxesckuii C. B. Beicmas
IIpocreiimmue ciencTBus | MatemaTHka l: nmuHeliHas anredpa u
aKCUOM JMHEWHOro | aHaJIUTUYeCcKas TeOMETpUs
MPOCTPAHCTBA. yaeoHoe nocodue / C.B. PxeBckuii.
6. | I[lommpoctpanctBo nuHerHOro | — MockBa: UHOPA-M, 2019. — 4 3
npoctpancTBa. Ilpocreiimme | 211 ¢. - TekcT: 37EKTPOHHBIN. -
CBOICTBa muHernHo | URL:
3aBHCHMBIX BEKTOPOB. http://znanium.com/catalog/product
/1065260
Hoapazgen 4.1. YpaBHeHMe mNpsAMOil Ha IJIOCKOCTH. YpaBHEHHe
NpsiMOi, TNPpoOXoAsilied 4Yepe3 3aJaHHYI0 TOYKY MNepPHeHAUKYISPHO 3 4
3aiaHHOMY BeKTOopy. MccienoBanune 0011ero ypaBHeHust NpsiMmoi.
VYpaBHeHue npsamoii, | Pxxeckuii C. B. Bricmias
MpoXosIel yepe3 3aJaHHyI0 | MaTeMaTuka [: nuHeliHas anreOpa u
7. | TOYKY mapajieIbHO JTAHHOMY | aHAJIUTHYeCKas reoMeTpus 3 4

BEKTOpY. Y PaBHEHHE IPSAMOH,
IMPOXOJAIIEH  4uepe3  JIBe

yuebHroe nocobue / C.B. PxeBckuil.
— Mocka: UH®PA-M, 2019. —
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JaHHbBIC ToukH. | 211 c¢. - TekcT: 3JIEeKTpOHHBIN. -
[TapameTtpuueckue ypaBHenusi | URL:

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

Bricmas MaTeMaThKa ISt
SKOHOMUCTOB: y4eOHHK TUIS
CTYJICHTOB BY30B, OOYYarOUIXCS
o 9KOHOMMYECKUM
cnermansHocTaM / [H. . Kpemep
[u ap.]; mox pen. H. . Kpemepa -
M.: FOuutn, 2010 - 480 c.

Ioapasznen 4.2. YpaBHeHHE IUIOCKOCTH, NMPOXOAsIIEHd Yepe3 3aJaHHYIO
TOYKY NEePHeHAUKYJISIPHO 3aaHHOMY BekTOopy. UcciaenoBanue oduero
ypaBHeHuss 1miaockoctu. KaHoHMuyeckoe ypaBHeHHMe NpsIMOH B 3 4
NPOCTPAHCTBe. YPaBHEeHUE NPAMON, MPOXoAsilIell Yepe3 ABe pa3inyHbIe
TOYKH NPOCTPAHCTBA.

Pxesckuii C. B. Beicmas
MatemaTtuka I: nuHelinas anredpa u
aHaJTUTHYECKas TeOMETpUs
yaeoHoe nocodue / C.B. PxeBckuii.
— Mocksa: UTHOPA-M, 2019. —
211 c. - TeKkcT: 2JIGKTpOHHBIM. -
URL:

[Tapamerpuueckue ypaBuenus | http://znanium.com/catalog/product
PSIMOiA. /1065260

Bricmias MaTeMaTHKa JUIS
SKOHOMHCTOB: y4eOHUK JIS
CTY/ICHTOB BY30B, OOyYaromumxcs
o 9KOHOMHUYECKUM
cnermansHocTsM / [H. II. Kpemep
[u np.]; mox pen. H. L. Kpemepa -
M.: FOuutn, 2010 - 480 c.

IMogpaznen 4.3. KpuBble BTOpPOro mnopsiika: »3JUIMIC, Trunepdo.a,
napatoJia

Pxesckuii C. B. Bricmias
MaremaTtuka I: nuHeliHas anrebpa u
AHAUTUIECKAsT reoMeTpus
yaebHoe nocodue / C.B. PxeBckuii.
— Mocka: UHOPA-M, 2019. —
Brisoxn KaHoHUYeckoro | 211 c¢. - TekcT: 3JIeKTpOHHBIN. -
ypaBHeHus sJummnca. BwiBox | URL:

KaHOHMYECKOro  ypaBHeHus | http://znanium.com/catalog/product
runepooIbI. BeBop | /1065260

KaHOHUYECKOTO0  ypaBHEHHs | Bricias MaTeMaTuKa TSt
napabdobl. YKOHOMHCTOB: y4eOHHK TUTSE
CTY/ICHTOB BY30B, OOyYaromuxcs
no 9KOHOMHUYECKUM
cnermaisHocTaM / [H. . Kpemep
[u np.]; mox pen. H. L. Kpemepa -
M.: FOuutn, 2010 - 480 c.

w
ol

MMoapa3znen 5.1. MHOTo4J1eHbl H KOMILIEKCHbIE YHCJIA

10. | Pasnoxkenne MHorounmena Ha | Pxesckwii C. B. Beicias 3 5
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MHOxuTem. Teopema besy. MaTemaTtuka I: nuHelHas anredpa u
aHaJUTHYECKas reoMeTpus
yuebHoe nocobue / C.B. PxxeBckuii.
— Mocksa: UTHOPA-M, 2019. —
211 c. - TeKcT: 3JIGKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Bricmas MaTeMaTHKa IS
SKOHOMHCTOB! y4eOHUK IS
CTYJICHTOB BY30B, OOYYarOUIHXCS
no SKOHOMHMYECKUM
cnermansHOCTsIM / [H. II. Kpemep
[u ap.]; mox pen. H. . Kpemepa -
M.: FOnautn, 2010 - 480 c.

Moapa3znea 5.2. ®opmbl 3aNMCH KOMILUIEKCHBIX 4uces. JledcTBusi Hax
KOMILUICEKCHBIMH YHCJIaMH B TPHUTOHOMeTpH4YecKou (popme. Dopmyia
MyaBpa. Kopenb N-0ii cTemeHH M3 KOMIUIEKCHOIO  4mHCJIA.
IToka3arenbHas popMa KOMILIEKCHOTO Yncjaa. Popmyna Diljiepa.

Pxescknii C. B. Briciias
MaremaTuka I: nuHeliHas anrebpa u
aHaJUTHYECKas reoMeTpus
yuebnoe nocobue / C.B. PxxeBckuil.
11. | HepaBeHcTBO TpeyroibHUKa — Mocksa: UHOPA-M, 2019. —
211 c. - TeKcT: 3JIGKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Ioapa3nen 6.1. IlonsiTue JuHeiiHOro oneparopa. Ilpumepsl JTUHeHHBIX
oneparopos. JlelicTBMA HaJ JIMHEHHBIMHM omneparopamu. OO0mmii BUJ
JINHEIHOI0 0IepaTopa, MaTPHUIA JIHHEIHOI0 OIepaTopa.

Pxesckuii C. B. Bricias
MaTeMaTuka I: nuHelHas anredpa u
aHaJUTHYECKas reoMeTpus
yaebHoe nocobue / C.B. PxeBckuii.
— MockBa: UTHD®PA-M, 2019. —
211 c. - TekcT: 2JIEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Briciias MaTeMaTHKa TS
SKOHOMUCTOB: y4eOHUK IS
CTYJICHTOB BY30B, OOYYarOUIMXcs
o 9KOHOMHUYECKUM
cnermansHocTsM / [H. 1. Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOnautn, 2010 - 480 c.

[IpeoOpa3oBanre  MaTpPHIIbI
12. | nmuHeliHOTO oOmlepaTopa TpHU
nepexoie K HOBOMy 0a3zucy

Ioapa3nen 6.2. CoOcTBeHHbIe 4YHCIa M COOCTBEHHbIE BEKTOPbI
MATpHIbl. XapaKTePUCTHYECKHII MHOTO4YJICH MaTPHIbI.

WMHBapHaHTHOCTB Pxesckuii C. B. Belcmas
13. | xapakTepucTHYecKOro MaTeMaTuka [: nuHelHas anredpa u
MHOIOYIEHa  OTHOCHUTEIBHO | aHAJIUTUYECKAs rE€OMETpHUs
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BbIOOpa Oa3uca

yae6Hoe nocodue / C.B. PxeBckuii.
— Mocksa: UTHOPA-M, 2019. —
211 c. - TeKcT: 2JIGKTpOHHBIM. -
URL:
http://znanium.com/catalog/product
/1065260

Bricmas MaTeMaTHKa IS
SKOHOMHCTOB: y4eOHUK TUTS
CTY/ICHTOB BY30B, OOyYaromuxcs
1o SKOHOMHYCCKHM

cnermansHocTsM / [H. II. Kpemep
[u np.]; mox pen. H. L. Kpemepa -
M.: IOuutH, 2010 - 480 c.

Hoapazaen 7.1. Moaeab Me:K1YHAPOAHOH TOPrOBJIH. 5 6
Pxesckuii C. B. Bricmias
MatemaTuka I: nuHeliHas anrebpa u
aHaJUTHYECKas reoMeTpus
yaeoHoe nocodue / C.B. PxeBckuii.
Hcnonb3oBanue anredpsl | .. Mocia: HH.q)PA_M’ 2019; o
MaTpHIL, 1 CLLO/E30BAIe l2J 1|:\>1|_-C' - TekcT: 3n€KTpOHHBIN. -
cuetem TMHEHHBIX | s //7nanium.com/catalog/product
14. | anrebpandeckux YypaBHEHMH. 11065260 5 6
Moner . JleonThepa Bhicmmas MaTeMaTuKa TSt
MHOT'OOTPACIEBON 3KOHOMUKH )
(6anancosbiii ananmus). SKOHOMHUCTOB: y4eOHUK IS
CTYJICHTOB BY30B, OOYYarOUIUXCs
no 9KOHOMHUYECKUM
cnermainsHocTaM / [H. 1. Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOuutn, 2010 - 480 c.
IMoapazgen 7.2. Crarudeckasi Moje/db JIMHEHOWl MHOroorpacjeBoii 5 6
3kOHOMUKH JleoHThEBA.
Pxesckuii C. B. Bricias
MatemaTuka I: muHeliHas anrebpa u
aHaJUTHYECKas reoMeTpus
S KOHOMIKO-MATeMATHICCKAS yuebHoe nocobue / C.B. PxeBckuii.
MO/IENb MEKOTPACcIeBOro | . Mocksa: HH.q)PA_M’ 2019L o
SaamCa. TpumeHeHue 6 1|:\>1|_-C' - TekcT: P1EeKTPOHHBIA. -
Oanancosoro Merona ® | http://znanium.com/catalog/product
15. | ananmse KOHOMHYECKHX | 10 oroan 5 6
MOKa3aTesen. Juueiinas | 5
MOTEID —— Briciag MaTeMaThKa IS
CrpykTypHas MaTpHIa SKOHOMHUCTOB: y4eOHHK IS
TOProBAM. CTYJICHTOB BY30B, OOYYarOUIMXcs
o 9KOHOMHUYECKUM
cnermansHocTaM / [H. . Kpemep
[u ap.]; mox pen. H. 1. Kpemepa -
M.: FOautn, 2010 - 480 c.
Bcero 50 66
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S. ®oHA OLEHOYHBIX CPEACTB AJIsl MPOBEACHHS MPOMEKYTOYHOMU aTTeCTAlMU

5.1. ITtanbl popMUPOBAHUS KOMIIETEHIIHI

Nuaaukarop
IMoapasaes AUCHMIIMHBI KoMnereHuusi | 10CTHKEHUS
KOMIETEeHIIUH
[onpaznen 1.1. Marpuubl. Onepanuu HaJ MaTpHUIlaMU. 33
OcHOBHBIE  CBOWMCTBa  OmepalMii  HaJ  MaTpPUIIAMU. OIIK-2
Onpenenurens.  Bplunciaenne  oOpaTHOM — MaTpHIIbL. V4
CBolicTBa 00PAaTHOW MaTPUITHI.
[Mompazmen 1.2. Panr wmatpunsl. Beruaucrnenue panra OIIK-2 33
MaTpULbI. V4
ITonpasnen 2.1. Pemenne cucreM ypaBHEHUN MaTpPUYHBIM OIIK-2 33
MeTonoM. Pemenune cucreM — ypaBHEHUH  METOAOM va
Kpamepa. Pemenune cucrem ypaBHenuil Merogom ["aycca.
[Togpaznen 2.2. CrTpykTypa MHOXECTBAa pEUICHUN OIIK-2 33
cucTeMbl JIMHEWHbIX ypaBHeHuil. Teopema Kponekepa- va
Kanenmm.
[Togpaznen 3.1. [loustue BekTopa. JluHeiHble onepauu OIIK-2 33
HaJ| BEKTOpaMu, UX CBOMCTBa. TeopeMa O KOJUIMHEapHBIX
BekTopax. JlelicTBUs Hall BEKTOpaMH, 3aJlaHHBIMH CBOMMU
KoopauHataMu. Monynes  BekTopa.  Hanpasnsromue V4
KOCHHYCHI BeKTOpa. KoopauHaTel TporU3BOIBHOTO BEKTOpa
B  JekapToBoM  cucreme koopauHar. CkansipHoe
IIPOU3BEJICHHE BEKTOPOB.
[onpaznen 3.2. IloHsTHe /AMHEWHOrO MPOCTPAHCTBA. OIIK-2 33
[Tpumepsl JIMH EUHBIX IIPOCTPAHCTB. JInneiinas
3aBUCUMOCTh U HE3aBUCHUMOCTb BEKTOpPOB. PaHT cucteMbl va
BEKTOpoB.  basuc 1 pasmMepHOCTb  BEKTOPHOIO
npoctpaHcTBa. KoopanHatel BekTopa B 0azuce.
[Togpaznen 4.1. VYpaBHeHue mnpsAMOil Ha IJIOCKOCTH. OIIK-2 33
VYpaBHeHUE NpSAMON, TPOXOISIIEH Yepe3 3aJaHHYIO0 TOUKY
NEpPIEeHIUKYJIIPHO 3aJaHHOMY Bektopy. MccnenoBanue
o0I1ero ypaBHEHMsI MNpsAMOM. Yrosl Mexay HOpsIMbIMU. V4
VYcnoBusi  mapayuieNbHOCTH UM MEPHEHAMKYIISIPHOCTH
MPSIMBIX.
[Togpaznen 4.2. VYpaBHEHHE IUIOCKOCTH, MPOXOSIIECH OIIK-2 33
yepe3 3aJaHHYK TOYKY HEpPHeHANKYISIPHO 3aJaHHOMY
BekTOopy. MccnenoBanue oOIiero ypaBHEHUS IMIOCKOCTH.
KanoHnnyeckoe ypaBHEHHUE TMpSIMOW B IPOCTPAHCTBE.
YpaBHEeHME MPAMON, NPOXOASAIIEH 4Yepe3 ABE pas3lInyHbIC V4
TOYKHM IIPOCTPAHCTBA. YTOJ MEXKIAY IUIOCKOCTAMHU. YTOJ
MEXIY NMPSIMBIMU B IPOCTPAHCTBE. YTOJI MEXKY TPSIMOA 1
MJIOCKOCTHIO.
IMompazmen 4.3. KpuBbie BTOpPOro mopsiaka: 3JUIMIIC, OIIK-2 33
runepbosa, mapadona. V4
[Togpaznen 5.1. Mmuorounensl. KommiekcHble duciaa u OIIK-2 33
NENCTBUS HAaJl HUMH. MOAYyNb U apryMeHT KOMILIEKCHOTO va
qucla.
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IToppaznen 5.2. @opMBl 3anUCH KOMIUIEKCHBIX YHCEIL
JeicTBus HaJl KOMILIEKCHBIMU YHCIIaMHU B
TpuroHomerpuueckor popme. @opmymna Myaspa. Kopenn
N-oi1 cTermeHu M3 KOMILIEKCHOro uucia. IlokaszarenmbHas

OIIK-2

33

(dhopma komriekcHoro uncia. opmyna Ditnepa.

[onpaznen 6.1. Ilowatue nuHEWHOro ormepartopa. OIIK-2 33
[Ipumepsl  nUHEWHBIX omepaTtopoB. JledcTBUS  Han
JUHEHHBIMH  ONEPaTOPAMM.
olepaTopa, MaTpHIla JUHEHHOI 0 OIepaTopa.

OOwmmii BUL JHUHEHHOIO V4

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

V4

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

5.2. llIkanbl M KPpUTEPHUH OLEHUBAHUS TOCTUKEHHUS KOMIIETeHIH I

Bunrer onenok Onenku

AxanemMuueckas oIeHKa 1o 2-X
. He 3auteno 3auTeHo
OabpHON mIKase (3a4er)

5.2.2. KpuTepuu OlleHUBAHUSA J0CTHKEHUSI KOMIIETEeHIU

Kpurepuu oneHKH Ha 3a4eTe

O1neHka sK3aMeHaTopa,
YPOBEHb

Kpurepun

3aqyTeHo

OOyuaromuiics Mmoka3an 3HaHHE OCHOBHBIX IMOJIOKEHUH y4ueOHOM
JUCLUIUIMHBI, yMEHHE IIOJy4YUTh C IIOMOILBIO IIPENoJaBaTels
[IPaBUJILHOE PEIICHUE KOHKPETHON MPAaKTUYECKOM 3a1auu U3 YHCIIa
IPEAyCMOTPEHHBIX  paboueil  MporpaMMoil, 3HAaKOMCTBO C
PEKOMEHJOBAHHOU CIIPaBOYHOU

He 3auteno

[Tpu oTBeTEe 00YUAIOMIETrOCs BBISBHIIUCH CYIIECTBEHHBIE MTPOOEIHI B
3HAHUSX OCHOBHBIX IMOJIOKEHUN y4eOHOW AMCIUIUIMHBI, HEYMEHHE
C TIOMOILIBI0 NpenojaBareis MOJYyYUTh IIPABUIIBHOE pEeLIEeHUE
KOHKPETHOM MpaKkTHUYECKOW 3aJaud U3 4Hucia MPEeayCMOTPEHHBIX
paboueit mporpaMMoi y4eOHON AU CITUTUITMHBI

Kpurepuii pemieHusi KOHTPOJIbHOI padoThI

OrneHka

Kpurepun

3a4yTeHo

CocraBiieH TNpaBWIbHBIA  QJITOPUTM  PCHICHUS 33134, B
JIOTUYECKOM PaCCyKJCHUU, B BbIOOpe (HOPMYI M PEIICHUH HET
OomMOOK,  TOJY4YeH  BEpHBIH  OTBET, 3aJauyd  pCIICHBI
panMoHAIILHBIM CITOCOO0M

HEC 3a4YTCHO

3agaHusi KOHTPOJBHOM pabOThl HE pELIEeHbl WM PELICHBI
HEMPaBUJIHLHO; UMEIOTCS YIYIICHHs B 0)OpMIICHHH.
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KpuTepnu OICHKH TE€CTOB

OrueHka, ypoBeHb
JIOCTHIKCHHUS
KOMI ETEHIIN I

Onucanue KpuTepueB

OTINYHO, BEICOKUH

CopeprxaHue paBUIIbHBIX OTBETOB B TecTe HEe MeHee 90%

XOpo11o, NTPOJBUHYTHII

CopeprxaHue MpaBUIIbHBIX OTBETOB B TecTe HE MeHee 75%

Y 10BIETBOPUTEIBHO,
MOPOTOBBII

CopeprxaHue MpaBUIIBHBIX OTBETOB B TecTe HE MeHee 50%

HeynosneTBopurensHo,
KOMIIETEHIIUs HE OCBOEHA

CopepxaHue MpaBUIIBHBIX OTBETOB B TecTe MeHee 50%

KpuTepuu oieHKH YCTHOTO Onpoca

OneHka, ypoBEeHb
JOCTHKEHHUSA
KOMIIETEHIIU I

Omnucanue KpuTepueB

3a4TeHO, BBICOKHUI

CTyneHT AEMOHCTpPUPYET YBEpPEHHOE 3HAaHHME MaTepuaia, 4YeTKO
BBIpaXKaeT CBOIO TOYY 3pPEHHsI [0 paccMaTpUBAEMOMY BOMPOCY,
MPUBOAS COOTBETCTBYIOUIHE TPUMEPHI

3auTeHo, MPOJABUHY TN

CTyaeHT JOeMOHCTpUpPYET YBEpEHHOE 3HAHME MaTepuala,
JIOITyCKaeT OT/AENbHbIE NOTPEIIHOCTH B OTBETE

HO

3a4TeHO, MOPOTOBbIH

CTyneHT JeMOHCTPUPYET CYUIECTBEHHBbIE MpOOeNnbl B 3HAHUSIX
MaTepuaa, JoMyCKaeT OIIMOKH B OTBETaX

He 3aureno,
KOMIICTCHIIHS HE
OCBOCHA

CTyneHT NeMOHCTpUpPYEeT HE3HAHUE MaTepHaa, JOMyCKaeT rpyobie
OIIMOKM B OTBETAX

Kpurtepuu ouleHKH penieHus 3aj1a4

OrneHka, ypoBeHb
JIOCTHK EHHS
KOMIICTCHIIUH

Onuncanue KpuTepuen

3a4TeHO0, BEICOKHI

CTyneHT yBepeHHO 3HAET METOAUKY U aJrOPUTM pPELIEHMs 3aJauH,
HE JIOMyCKaeT OIMOOK MPH €€ BBHIIOJTHEHHH.

3auTeHo, MPOJABUHY TN

CTyzneHT B 11eJIOM 3HaeT METOAMKY U aJITOPUTM PELICHHS 3a]]a4H, HE
JIOMYCKAET rpyObIX OMIMOOK MPHU €€ BBIMOJIHEHUH.

3auTeHo, MOPOrOBbIi

CTyI[CHT B ICJIOM 3HACT MCTOJAUKY H AJT'OPUTM PCIICHUA 3aJa4Hu,
A0IIyCKacT OIIINOOK IIpu €€ BBIITOJIHCHHUHU, HO CIIOCOOEH HCIIPABUTDH
HX IIPU MOMOIIU IMPCIoaaBaTCIisd.

He 3aureno,
KOMIICTCHIIMS HE
OCBOCHA

CTyaeHT He 3HaeT METOAUKY M QJIrOPUTM pelleHHus 3ajauu,
Jonyckaer rpyObple OmMOKM NpU €€ BBIIOJHEHUH, HE CIIOCO0EH
WCIPABUTh UX IPU TOMOIIM TPENOo1aBaTesl.

5.3. MarepuaJjibl 111 OUEHKH JOCTUKEHHUS KOMIIeTeHIH I

«He mpenycMoTpeHb»

«He npenycmoTpeHbD)

«He npegycmoTpeHb»

5.3.1.1. Bonpochl K 3K3aMeHY

5.3.1.2. 3agaum Kk IK3aMeHy

5.3.1.3. Bonnpochl K 3a4eTy ¢ OLleHKOMH
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Kowmre-

Ne Conepxanue TeHms NIK

1 Marpunpl. Onepamnuu Haj Matpuiiami. OCHOBHbBIE CBOMCTBA OIIK-2 V4
orepaluii HaJl MaTpHUIIAMHU.

Onpenenurenu KBajpaTHBIX MaTpuil: ompenenenune u | OIIK-2

2. OCHOBHbIE  CBOWCTBA.  MuUHOpPEI U  airedpanyeckue V4
JIOTIOJIHEHUSI.

3 Oobmas popmyrna ans BeIMHCIEHUS omnpenenurtened, teopema | OIIK-2 33

' Jlarumaca. O6paTHas MaTpuIIa. V4

4 Beuncnenne oOpatHoit Matpuiel. CBoiictBa oOpatHoi |  OIIK-2 V4
MaTpPHIIBI.

5 Panr marpunbl. basucHblii muHOp Matpuubl. Beraucinenwe | OITK-2 3
paHra MaTpUIlbI.

6. Pemenne cucrem ypaBHeHuit MmetogoM Kpamepa. OIIK-2 V4

7. Pemenne cucrem ypaBHeHui MetosioM ["aycca. OIIK-2 Y4

8 Pemenne cuctembl TMHENHBIX YPABHEHUN B MATPUYHOU OIIK-2 V4

' dhopme.

9. Pemenne cucrem ypaBHeHui MeTosioM [aycca. OIIK-2 Y4

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

11. | Ilousatue BexTopa. JluHeitHble onepauuu Hajx BekTopamu, ux | OIIK-2 33
cBoiicTBa. TeopeMa 0 KOJUIMHE€apHbIX BEKTOPAaX.

12. | Ilpoeknus BekTtopa Ha ock. OcHOBHbIE cBoWcTBa mpoekuuu. | OIIK-2 33
Yron Mexay BeKTOpaMH. YTOJ BeKTOpa ¢ ocbro. [loHsTue
0a3nca BEeKTOPHOTO IPOCTPAHCTBA.

13. | HeiictBus HaJ BEKTOpaMHU, 3aJaHHBIMU CBOUMH OIIK-2 33
KoopauHaTtaMu. Mopyiie Bektopa. Hampasisronme KOCHHYCbl
BekTOpa. KoopanHaTel MPOHU3BOJIBHOIO BEKTOPA B IEKaPTOBOM V4
cHCTeMe KOOpAMHAT.

14. | CkanspHoe Npou3BeAEHUE JBYX BEKTOPOB. OIIK-2 33

15. | VpaBHeHue mnpsMoi Ha MJIOCKOCTH. YpaBHeHue mpsmoi, | OIIK-2 33
MPOXOAsIIEeNd Yepe3 3aJaHHYI0 TOUKY IEpIEeHIUKYJISIPHO
3aJlaHHOMY BekTopy. McciegoBaHue oOuLIero ypaBHEHUs v4
IPSIMOIA.

16. | YpaBHeHHe npsMoOW, Mpoxoismied uepe3 3amaHHyl0 Touky | OIIK-2 33
apajulebHO JaHHOMY BEKTOPY.

YpaBHEeHUE MPAMOIA, MPOXOAIICH Uepe3 NBe JaHHbIE TOUKH. v4
[TapameTpuueckue ypaBHEHUS IPSIMOI.

17. | Yron wmexny npsMbIMUA. YcioBus mnapamienpbHoctd u | OIIK-2 33
NEepIEeHANKYISIPHOCTHU MPSIMBIX. V4

18. | VpaBHeHHE IUIOCKOCTH, IPOXOASIICH yepe3 3aaannyto Touky | OIIK-2 33
MEPIEeHANKYJIIPHO  3aJaHHOMY BekTtopy. MccinenoBanue Va4
00111er0 ypaBHEHUS IIIIOCKOCTH.

19. | Kanonuueckoe ypaBHeHHe mpsMoil B  mpocrtpaHctBe. | OIIK-2 33
VYpaBHeHuEe mpsAMOH, MPOXOIAINEH dYepe3 JBE pas3JInyHbIe va
TOUYKM IIpocTpaHcTBa. [lapamerpuueckue ypaBHEHHS IPSMON.

20. | Yron Mexny IJIOCKOCTAMHU. Yron Mexay npsMmeimu B | OIIK-2 33
IIPOCTPAHCTBE. YTOJ MEXKIY IPSIMOU U IJIOCKOCTBIO.

21. | Dnnunc. BbiBoJ KaHOHMYECKOTO YpaBHEHHsI SJUIUIICA. OIIK-2 V4

22. | UccnenoBanue QopMbl ssumnca mo ero kaHoHuueckomy | OITK-2 V4
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YpaBHEHHUIO.
23. | 'unepOona. BbIBOJI KAHOHMYECKOIO ypaBHEHUS rUnepOoibl. OIIK-2 Y4
24. MHuorouwiensl. Pa3nokeHrue MHOroudjieHa Ha MHOMXHUTEIH. OIIK-2 V4
Teopema be3sy.
25. | KommiekcHbie yucna u naedctBus Hajg Humu. Monyms u | OIIK-2 33
apryMeHT KOMILIEKCHOTO YHca.
26. @opMbl  3amUCH  KOMIUIEKCHBIX uucen. [ledictBus wnHan | OIIK-2 33
KOMIUIEKCHBIMU YHCJIaMH B TPUTOHOMETpUYecKol opme.
27. | ®opmyna Myaspa. Kopenb n-oit crenenu u3 xomiiekcHoro | OIIK-2 33
qucra.
28. | [lokazarenbHast Qopma KomIuiekcHoro uucina. QPopmyna | OIIK-2 33
Ditnepa.
29. | [lonsatue mnuueliHoro mnpoctpaHcTBa. Ilpumepsr mmuelHbix |  OIIK-2 33
IPOCTPAHCTB.
30. | JIuneliHasi 3aBUCMOCTh U HE3aBUCHMOCTh BEKTOPOB. OIIK-2 33
31. | Panr cucremsl BekTopoB. basuc u pasmepHocth BekTopHOro | OIIK-2 33
npocTtpancTBa. KoopnunaTel BekTopa B 6asuce.
32. | IlonsaTne JuHEWHOro omneparopa. IIpuMepsl JUHEHHBIX OIIK-2 V4
ornepatopoB. JlelicTBUs HAJ TMHEHHBIMU ONepaTOpaMHu.
33. OOmmii BUA JUHEHHOrO olepaTopa, MaTpHUIla JIMHEHHOIO OIIK-2 V4
oreparopa.
34. | CobcTtBeHHbIE uucaa W CcOOCTBEHHBIE BeKTOpbl Marpuibl. | OIIK-2 33
XapaKTEepuCTUUECKUI MHOI'OUJIEH MATPHUILbI.
35. Mogaenb MeXyHapOAHOW TOPTOBJIH. OIIK-2 V4
36. Craruueckas MO b JIMHENHON MHOTI'00TPaCJIeBOM OIIK-2 V4
SKOHOMMKHU JIEOHTHEBA.
5.3.1.5. [lepeyeHb TeM KYPCOBBIX NPOEKTOB (padoT)
«He npegycmMoTpeHbI»
5.3.1.6. Bonipocsl K 3a1uTe KypcoBoro npoexkrta (padors)
«He npexycmorpeHs»
5.3.2. OueHouyHble MaTePUAJIbI TEKYIIEr0 KOHTPOJIS
5.3.2.1. Bonipochbl TeCTOB
Komme-
Ne Conep:xkanue TeHHs NJAK
1. 1 0 3 OIIK-2 V4
Omnpenenurens (0 1 0] pasen...
0 31
MLy
() 0;
(?) 4;
(?)3;
2. | [lonMHOXeECTBO JaHHOTO JIMHEHHOTrO TMpocTpaHcTBa, 3amkHyTOoe | OIIK-2 33

OTHOCHTEIIHO JIMHEHHBIX ONepauuii, BBEJICHHBIX B JIaHHOM
JIMHEWHOM TIPOCTPAHCTBE, SBIISCTCS:

(?) HenMHENHBIM MTOANIPOCTPAHCTBOM;

(?) cucremoi;

(1) muHEHHBIM MOAIPOCTPAHCTBOM.
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Bce kopHE XapakTepUCTHYECKOr0 YPaBHEHHS CAMOCOIPSIKEHHOT O OIIK-2 33
orepaTopa

(!) nericTBUTEIBHBIC;
(?) MmEUMBIE;

(?) monOXUTENBHBIE;
(?) oTpuniarenbHbIE.

Martpuna JmHeHoro oneparopa A, 1eHCTBYIOIIET0 B HEKOTOPOM OIIK-2 33
JUHEWHOM MPOCTPAHCTBE, SABJISETCS B JaHHOM 0a3uce AMaroHaabHOM
TOT/1a U TOJILKO TOT'/1a, KOT/la BCE BEKTOPHI 3TOr0 0asuca sSBISIOTCA ...
(NcobcTBeHHBIME 1T A

(?) maTpuneii-cTpoKoii;

(?) matpwuiieit cTonoIoM;

(?) BBIpOXKICHHOW MATpPHUIICH.

PacrionoxeHune npsambIX B OPSAKE YBEIMYCHHS YIUIa UX HAKJIOHA K OIIK-2 33
ocu adcrucce

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

C yBenn4eHMeM pacCTOSHUM 10 Hadajaa KOOpAWHAT MPsSMbIE OIIK-2 33
pacIonararTCs:

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

[Tape! npsMBbIX: OIIK-2 33
Y-6X-10=0, Y- 11X+2=0 nepeceKarTCs
Y-5X-8=0, Y-5X+8=0 napaieIbHbI
Y-4X-7=0,4Y + X+20=0 mnepneHAuKyJISPHbI
Y-3X-4=0, 3Y-9X-12=0 coBmazamoT

BripaxkeHue, cOOTBETCTBYIOIIEE TpaduKy: OIIK-2 33
Ay
_~~
3
X
-6 0
M y=0.5x+ 3;
() y=x-3;
(? y=05x-3;
(?) y=-6x+3.

YrnoBoit koadduienT K npsMoii paBeH. .. OIIK-2 33
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V><

73 0

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

10.

VYron Mmexay npambiMu X -2y +3=0 u 3x +y -5=0 paBeH ...
rpazmycam.

(?) 45;

(?) 30;

(?) 90;

M 0.

OIIK-2

V4

11.

KoopauHaTs! Bepiiza napabomsl y° — 4y — 4x —8 = 0 uMeroT Bz
(-3.2);

3.2);

(2,3);

(_2’_3)'

OIIK-2

V4

12.

Kpugast X* — y* —4X +6Yy = 9 uMeer HeHTp B TOUYKE C KOOPANHATAMK
(2, 3);
(4,9);
(4,6);
(4, -6).

OIIK-2

V4

13.

Betsu mapaGonbr y° — 4y + 2X + 8 = 0 HAPABICHHI ...
BJIEBO;

BIIPABO;

BHU3,;

BBEpX.

OIIK-2

v4

14.

Vpasuenne 4x° — 5y +20x +30y + 10 =0 ompexemser:
(1) rumepbomy;

() mapabouy;

("oKkpy>KXHOCTB;

(1) snmwmmc.

OIIK-2

V4

15.

C =(—4i +8]+2k) xommueapusr...

OIIK-2

33

16.

U3 BEKTOpPOB g = (| -2 j—3|2) ub = (—i_+2 I—SIZ) KOJIJINHEAPHBI
BEKTOPY ﬁ, rae A=(-3;1;5), B=(-4;3;2)...

OIIK-2

33

17.

C yBenMueHHeM CKaJsIPHBIX MPOU3BEAEHUIN Mapbl BEKTOPOB
pacrnosararorcs B MOpsAKe:

1. a=(3,-1,4)
b=(1372
2.a=(5,1,2)

OIIK-2

v4




Crpannna 22 u3 38

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

18.

Bektop C = a X B UMeeT KOOPAUHATEI. .. IPH YCIOBHH, YTO
) a =2 0,-1),b=112

€=1,3,2)

C=(1,23

C=@3-2,1)

C=2,1,-3)

OIIK-2 V4

19.

X2 y?
Jlano ypasuenue >mwmnca —— +~— =1 Borsmas nomyocs 3toro

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

OIIK-2 V4

20.

2 2
AcuMmritotamu ranepoonsr X° Y

16 9

1 SBJISIIOTCS IIPSAMBIC. ..

+—X;

y

+—X;

y

P wlds p|w

6
=+
y 9

OIIK-2 V4

21.

2 2
Dkcuentpucuter runepbonsr X Y _ 1 paseH...
4 3

1.
(?)E’

2
2\ _— -
N2
NT

() >

OIIK-2 V4

22.

Ypasnenne npsmoit 3X —0Y +12 =0 orpeskax umeer Bus. ..

X_y
R A
('-’)6 37

OIIK-2 33
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X_y
2_Y 1.
(?)4 375

0> +2=1.

—4 3

23.

VYpaBHEHUE OKPYKHOCTH C LIeHTpoM B Touke (1;2) u panguycom R=2
UMEET BU]I. ..

@ (x+1)* +(y+2)°
@ (x-1)° +(y-2)
@) (x+1)° +(y+2)

2;
4,
4.

OIIK-2

33

24,

Tonyocu smmnca 3X° +16y? =192 pasub:
®) a=3b 216;

() a=8 b=2V3.

?) a=064 b=12

OIIK-2

V4

25.

Kanonnuyeckoe YPAaBHCHHC 3JIJIMIICA UMECT BU!:

2 2

Xy .
05~z =1;
XZ 2
O 5+ iz =1
2 2

Xy
(') ¥+b—2:1.

OIIK-2

V4

26.

2
YpaBuenne aupekrpucsl napaboms Y =8X nmeer Bu:

OIIK-2

v4

27.

MakcuMaabHOE YUCIIO JIMHEHHO HE3aBUCUMBIX BEKTOP-CTOJIOIOB
(cTpok) Ha3bIBaeTCS:

() Panrom MaTpHIIbI;

(?) TopsiikoM MaTpHUIIBI;

(?) OnpenenuTeneM MaTPHUIIbI;

(?) lnaroHaspio MaTPHUIIBL.

OIIK-2

33

28.

Ecnu B MaTpuile 4UCI0 CTPOK PAaBHO YHCITY €€ CTOJIOOB, TO TaKas
MaTpuIla Ha3bIBACTCS:

(?) enuHMYHOIA;

(1) xBagpatHoi#;

(?) mnaroHaJbHOI.

OIIK-2

33

29.

Ecmm B MaTpul e BCC 3JICMCHTHI TJIaBHOU JuaroHaljii paBHbI CIWHUIIC,
a BCC OCTAJIBHBIC DJICMCHTBI — HYJICBBIC, TO TaKasA MaTpHulla
Ha3bIBACTCA. . ..

OIIK-2

33

30.

Ecom A u B — 1Ba smHeEHHBIX omepaTopa, JCHCTBYIOLIMX B
eBKJIMI0BOM mpocTpanctBe E, To omepatop (AB) *, compsukeHHBIN
IIPOU3BEJICHUIO ITHX OIIEpPaTOPOB, paBeH:

OIIK-2

33
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(B*A*;
(?)A*B*;
(?)BA;
(?)AB.

31.

Ecnu cymectByroT mpousBenenuss AB u BA, npuuem AB = BA, T0o
MaTpullbl A u B Ha3pIBaloT:

(1) IMepecranoBOYHBIMY;

(?) PaBHBIMH;

(?) ObpatHbIMH.

OIIK-2

33

32.

Ecnu  XapakTepHCTHYECKOE YpaBHEHHUE KBAJPaTHOW MAaTPHIIBI
HOPSJKa N UMEET N TOMAPHO Pa3IuYHBIX JCHCTBUTECIHLHBIX KOPHEH,
TO 3Ta MaTPHIIA OJ00HA HEKOTOPOK MaTpHIIE:

(?)enuHMUHOI;

(?) xBampaTHOIi;

(1) muaronanbpHOM.

OIIK-2

33

33.

Ecim  xapakTepuCTH4ECKOE YpPaBHEHHE JIMHEHMHOrO olepaTropa,
JNEUCTBYIOIETO0 B N-MEPHOM JIMHEHHOM IIPOCTPAaHCTBE, MMEET n
IONApHO pa3jIM4YHBIX JEHCTBUTEIBHBIX KOpPHEH, TO CYLIECTBYET
6a3uc, B KOTOPOM MaTpULa 3TOT0 OepaTopa ABISIETCH ...
(?)enuHMUHOI;

(") xBampaTHOM;

(?) nuaroHanbHOM.

OIIK-2

33

34.

COBOKYITHOCTh M * N JCHCTBHTEIBHBIX YHCEN, PACIIOJIOKECHHBIX B
BHJIC MPSAMOYTOJIBHON TAOJHIIBI, TJ€ M — YUCJIO CTPOK, N — YHCIIO
CTOJIOIIOB TaOIMIIEI, HA3bIBAETCH. . .

OIIK-2

33

35.

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

(?) OrpunaTenbHBIX 3HAYCHUH;

(1) [MonmapHbIX POU3BEACHH TEPEMEHHBIX;

(?) Bekropos.

OIIK-2

33

36.

B nuneiiHoM npocTpaHcTBe V) M00BIE ABA KOJIMHEAPHBIX BEKTOPA!
(1) JTuneiino 3aBUCUMBI;

(?) JIuneliHO HE3aBUCHMBI,

(?) KomrianapHsr,

(?) Mepecekarorcs.

OIIK-2

33

37.

Ompenenureb MPOU3BEACHUS IBYX KBAAPATHBIX MATPHIL OHOTO
MOpsiZIKa PaBeH:

() [MpousBeaeHUIO OMPEAETUTENCH 3TUX MATPHII;

(?) Cymme onpenenureneii;

(?) YaBoeHHOMY ITPOM3BENEHHIO ONPEIETUTENECH YTUX MATPHIL.

OIIK-2

33

38.

Matpuia TOXAECTBEHHOrO oOrepaTopa HE3aBUCUMO OT BbIOOpa
0azuca B IMHEHHOM HPOCTPAHCTBE SBJISICTCS:

(M) Eauau4Hoi;

(?) ObpatHoii;

(?)TpaHCIOHUPOBAHHOM.

OIIK-2

33

39.

B eBKIMIOBOM MPOCTPaHCTBE MATpPHUIlA [EPEeXoja OT OJHOrO
OPTOHOPMHPOBAHHOTO Oa3uca K APYroMy SBISETCS:

(?) Enunnunoii;

(?) O6patHO¥;

() OproronasnpHOIi;

(?)TpancriOHUpPOBaHHOM.

OIIK-2

33

40.

IIpu TpaHCIIOHMPOBAHUU MATPHUILIBI €€ ONPEIEIUTEIID

OIIK-2

33
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(") He mensiercs;

(?) MeHsieT 3HaK Ha IPOTHUBOIMOIOMKHBIN
(?) YMmenbmaercs;

(?) VBenmnuuBaercs.

41.

HopmupoBaHHOE IPOCTPAHCTBO — 3TO JIMHEHHOE MPOCTPAHCTBO, B
KOTOPOM 3aJjaHa HopMa ...

(?)Bekropa;

(?)Marpuibr;

(?)MHuoxectna.

OIIK-2

33

42.

Eciu B Kakoi-HHOyIb CTpOKE MaTpHUIbl MPHOABUTH APYIYIO €€
CTPOKY, YMHOXKEHHYIO Ha YHCJIO, TO OMPEAEIUTENb dTOH MaTPHIIBI
() He mensiercs;

(?) Mensier 3HaK Ha MPOTHUBOIOJIOXKHBIN;

(?) YmenbmaeTes;

(?) YBenmmuuBaercs.

OIIK-2

33

43.

Martpuneii JsumHeilHoro omnepatopa, 0O0OpaTHOro omneparopy A,
JNEUCTBYIOIIEMY B JIMHEMHOM I©pocTpaHcTBe L M umeromeMy B
HEKOTOpoM Oa3uce MaTpully A, Oyaer B TOM ke 0a3uce mMaTpula
(HA™
(?) E;
(?) A"

OIIK-2

33

44,

Pa3mep matpunbl C = App - By paBeH:
(") Cus;
(?) Cas;
(?) Cau.

OIIK-2

33

45.

Marpunia, TpaHCIOHMPOBAaHHAs K OPTOTOHAJIBHOM  MaTpule,
SIBJIIETCS MaTpUILIe

(?) EnuanyHoOiA;

(?) O6patHO¥;

(") OproronanbHON;

(?)TpaHCIOHHPOBAHHOM.

OIIK-2

33

46.

Yucno CO6CTB€HHBIX 3HaUYEeHUN CI/IMMCTPI/I‘ICCKOﬁ MaTpUulbI IOpAAKA
n C YUCTOM UX KPAaTHOCTH k PaBHO YHUCITY

(M n;

() k;

(?) n*k.

OIIK-2

33

47.

[Tycth B MPOM3BOIILHOM JTMHEHHOM MPOCTPAHCTBE IaHbI JIBa BEKTOpPA
C1 U C2 U IYCTh BEKTOPBI @ = 2¢1 + 3¢y, € = ¢1 + S¢2, y = 3¢1 — 2ca.
Tornma cucrema BEKTOpPOB a, €, y:

() JTuneitHo 3aBucuMa;

(?) JIuneitno He3aBHCHMA.

OIIK-2

33

48.

[TycTh B pOM3BOJIHLHOM JTMHEWHOM MPOCTPAHCTBE JJAHBI BA BEKTOPA
C1 U C2 M ITyCTh BEKTOPHI a = 5¢1 + 3¢y, € = -1 + 2¢2, y = 7¢1 — 3.
Torpa cucrema BEeKTOpPOB a, €, y:

(1) JIuneiino 3aBucuma;

(?) JIuneiino He3aBHCUMA.

OIIK-2

33

49.

XapakTepUCTUYECKUM YpaBHEHHEM MaTpullbl A Ha3bpIBaeTcs
YpaBHEHHE. ..

OIIK-2

33

50.

[Ipn yMHOXXEHUHU BCEX DJIIEMEHTOB HEKOTOPOU CTPOKH MaTPHUIIbI Ha
YUCJIO OMPECITUTENb UCXOTHON MaTPHIIBI

(1) YMHOXaeTCcst Ha 3TO YUCIIO;

(?) He mensercs;

OIIK-2

33
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(?) Memnsier 3HaK Ha IPOTHBOIOIOKHBIH.

51.

ILBa BGKTOpa B €BKJIN0BOM HpOCTpaHCTBe OpTOFOHaJ'II)HI)I, €CJIN UX
CKaJIAPHOC NPOU3BECACHUEC PABHO!

(" 0;

) 1.

OIIK-2

33

52.

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

(ML

(! -6;

(?) 0;

(?) 4.

OIIK-2

v4

53.

Hanst Touku A(S; -2), B(-3;-10) A6cuucca cepenunsl otpeska AB
paBHa:

M1

(?) -6;

(?) 0;

(?) 4.

OIIK-2

V4

54.

IIpsmas 3x+ 5y -5=0 nepecekaer oce OV B Touke ¢
KOOPJMHATAMH. ..

(?) (1,0);

(?) (-6:2);

(1) (01);

(?) (4:-3).

OIIK-2

33

55.

Eciu KoJIM4ecTBO CTPOK MATPHUIIBI HE PABHO KOJMYECTBY CTOJOLIOB,
TO TaKasi MaTpHUIla Ha3bIBACTCSL..

(?) Keagparnasi;

(1) MpsimoyrosbHas;

(?) TpeyronbHas;

(?) AunaronanbHasi;

OIIK-2

33

56.

Marpurieil Ha3pIBaeTCs:
(") TabimIa 2IIEMEHTOB;
(?) BexTOP;

(?) dynxkus;

(?) umcno.

OIIK-2

33

57.

Pemennem ypasaenust XA = B, rne A, B — kBajipaTHbie MATPUIIBI
OJIHOTO U TOTO € MOpsJIKa, IpUuueM A — HEBBIPOXKICHHAS MaTpHULIa,
ABJSETCA MaTpuIa X:

() X=BA™;

(?) X=A"B;

(?) X=B/A,;

(?) X=A-B.

OIIK-2

33

58.

Kak #3MeHHTCS OMpeaeTiTeNlh MATPHUIIBI YETBEPTOTO MOPSIKA, €CIIN
KaXIbI{ €€ 2JIEeMEHT YMHOXHUTh Ha 27

(?) yBenmuurcs B 4 pasa;

(?) He u3menwmTCS;

(1) yBenmuurcs B 16 pas;

(?) yBenmumrcs B 8 pas.

OIIK-2

33

59.

Kak U3MEHUTCSI OIPEICITUTENb SCITH U3 €ro MEPBOil CTPOKU BBIYECTh
TPETHIO YMHOKEHHYIO Ha TPH?

(?) u3menuT CcBOM 3HAK;

(1) He uzmenurcs;

(?) yBenmuurcs B 3 pasa;

OIIK-2

33




Crpannna 27 u3 38

(?) craner paBHBIM HYIIIO.

60.

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

(?)2x—-3y+8=0;

(?)3x+2y—9=0;

(?)2x—3y—-9=0;

M3x—2y+9=0;

(?)3x—2y—9=0.

OIIK-2

V4

61.

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

(?) 2.5;

(?)-2;

(?7.

OIIK-2

V4

62.

[Tpu kakom 3HaueHuu k npsiMbie y = 5X — 2 n y = kx + 5 mapauienbHb1?
() 5;

(?) -2,

(ML

(?) -5.

OIIK-2

V4

63.

[Ipu xakom 3Hauenuu k npsampie y =2x+4ny=kx—3
MePIEHAUKYISPHBI?

(?) 2

(?)-2;

(1 -0,5;

(?) 4.

OIIK-2

V4

64.

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

() 1u3;

(M 2u4

(?)3u4;

M 3us.

OIIK-2

V4

65.

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

(N)7+17i;

(?) 9-i;

(?) -7+17i.

OIIK-2

33

66.

BepHo m  yTBepkAeHue: OAHOpPOAHAs CHCTeMa JIMHEHMHBIX
YpaBHEHUM SBIISETCS HECOBMECTHOM?

(?) na;

(1) mer;

(?) He Bcerna.

OIIK-2

33

67.

I'eomerpudeckoe MecTo TOYEK MIOCKOCTH, JUISl KAKIOW U3 KOTOPBIX
CyMMa pacCTOSHUIM /10 JABYX JAaHHBIX ToueK ((OKycoB) ToW ke
IJIOCKOCTH €CTh MOCTOSIHHAS BEJIMYMHA, HA3bIBAIOT . . .

(1) snmmicom;

(?) mapabouoi;

(?) runepOooii.

OIIK-2

33

68.

FCOMeTpI/I‘-IeCKOG MECCTO TOYCK ITIJIOCKOCTH, OJIA Ka)KHOﬁ N3 KOTOPBIX

OIIK-2

33
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MOJlyJIb Pa3HOCTH PACCTOSHUM 10 JABYX AaHHBIX TouyeK ((okycos)
TOH K€ TNIOCKOCTH €CTh ITOCTOSIHHASI BEJIMYMHA, Ha3bIBAIOT. . .

(?) snnurcom;

(?) mapa6ooii;

(1) runep6o.10ii.

69.

Kakoe ypaBHEHHE OIMCBIBAET TE€OMETPUYECKOE MECTO TOYeK,
paBHOYyAaJIeHHBIX OT ToukH F(-2, 0), x=27

(?) smumurc;

(") mapabona;

(?) runepboua.

OIIK-2

V4

70.

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

(?) 2

(?) -2,

(?) 1.

OIIK-2

V4

71.

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

(1) -4/3;

(1) 4/15;

(M 4.

OIIK-2

V4

72.

O0bBeM napasienenuesaa, MToOCTPOSHHOro Ha BeKkTopax a(3;1;2),
b(2;7;4), c(1;2;1) paBeH...

(?) 12;

7

(?) 4;

(?) 5.

OIIK-2

V4

73.

/IBa BekTOpa BCeraa. ..
(1) kommIaHapHBIL;

(?) KosTMHEAPHBI;

(?) HeT BepHOTO OTBETA.

OIIK-2

33

74.

[MepumeTp TpeyronpHHKa ¢ BepmmHamu B Toukax A (1, 3), B (-2, 3),
C (-2, -1) pagemH...

(" 12;

7,

(?) 4;

(?) 5.

OIIK-2

V1

75.

OmnpenenauTts BUI 3aBUCHMOCTH JIJIsSi CHCTEMBI JIBYX BEeKTOpoB: A1 (-4,
2,8); Ay (14, -7, -28).

(?) nuHElHO 3aBUCHMA;

(") nuHelHO He3aBHUCUMA.

OIIK-2

33
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Ne Conep:xkanue Kovnerennmusa | UJIK
1 | Ilonstue matpunsl. HekoTopble criennanbHble BUABI MATPULL. OIIK-2 33
2 | JleiicTBus HaJ MaTpULIAMU U UX CBOMCTBA. OIIK-2 33
3 | Panr matpuiuel. PaBeHCTBO CTpPOYEUHOro M CTOJOLEBOTO paHra OIIK-2 33

MaTpHII.

4 | CrynenuaTsle MaTpulbl. HaxoxaeHrne panra MaTpHIlbI. OIIK-2 33

5 | DnemeHTapHbBIe IpeoOpa3oBaHus MATPUIl. TeopeMa O MPUBEACHUH OIlK-2 33
MaTPUIBI K CTYIICHYATOMY BUTY.

6 | Beiuucienue onpenenureneid 2 —ro U 3- ro mopsika. OIIK-2 33

7 | PaznoxeHue onpeaeauTens 1o nepBoi CTpoke. OIlIK-2 33

8 | CpoiicTBa onpenenuTeneii. OIIK-2 33

9 | Kpurepuii HEBBIPOXKAESHHOCTHA KBAJIPATHOW MaTPHIIBI. OIIK-2 33

10 | Munopsl u  ainreOpandeckue  JIOMOJHEHHUs.  PasnoxeHue OIlIK-2 33
OIpENENUTENS IO CTPOKE UM CTOJIOLY.

11 | OnpenenuTenb CYMMBI M TIPOU3BEICHHS KBaJAPATHBIX MATPHII. OIIK-2 33
12 | CriocoObI BIUKCICHUS ONPEICTUTENCH N-To MopsiIKa. OIIK-2 33
13 | Cucrembl InMHEHHBIX ypaBHeHHWH. PaBHocumpable CJIY U OIIK-2 33

arieMeHTapHble peodpazoBanus CJIY.
14 | Kpurepuii coBmectHoctu CJIY. Teopema Kponekepa — Kanesnmu. OIIK-2 33
15 | Pemenne cucrembl JIMHEHHBIX YypaBHeHMM Merogom [‘aycca. OIIK-2 33
Hccnenosanue CIIY.

16 | Ognopomgnass CJIY. @yHnaMeHTanbHas CHCTEMa  pEIICHHH OI1K-2 33
OAHOPOJIHOM CUCTEMBI.

17 | O6patHass MaTpulia U CHOCOOBl €e HaxoxjaeHus. Pemienue OIIK-2 33
MaTpU4YHOr 0 ypaBHeHUs1 AX = B.

18 | Pemenne CJIY B maTpudHO# Gopme . OIIK-2 33
19 | Pemienne cucteM n JTUHEHHBIX YpaBHEHHH C # HEU3BECTHBIMH I10 OIIK-2 33

npasuiy Kpamepa.

20 | Cucrema akCHOM JIMHEHHOTO BEKTOPHOTO MTPOCTPAHCTBA. OIIK-2 33
21 | Apudpmernueckre BEKTOpPHbIE IPOCTPAHCTBA. OIIK-2 33
22 | CpoiicTBa JHMHEHHO 3aBUCHUMBIX M JHHEHHO HE3aBUCHUMBIX OIIK-2 33

BEKTOPOB. PaHT cucTemMbl BEKTOPOB.
23 | bazuc BEKTOpPHOrO TmpocTpaHCTBa. Pa3MepHOCTh BEKTOPHOTO OIIK-2 33
MPOCTpPaHCTBA.

24 | KoopauHaThl BEeKTOpa B 0a3uce U UX CIUHCTBEHHOCTbD. OIIK-2 33
25 | [Ipeobpa3oBanre KOOPIMHAT BEKTOpa MpPU TEPEXOoie OT OIHOTO OIIK-2 33

6asuca K Jpyromy.

26 | JluneiiHple onepaTophbl M UX CBOWCTBA. OIIK-2 33
27 | Slapo u o00pa3 nuHeHHOro omepatopa. MaTpuua JHHEHHOro OIIK-2 33

oreparopa.

28 | CoOcTBEeHHBIC 3HAYEHUST M COOCTBEHHBIE BEKTOPHI IJHMHEHHOTO OIlK-2 33

oreparopa. XapakTepUCTUIECKOE YpaBHEHUE.

29 | Onpenenenue KBaApaTHUHON (OPMBI. OIIK-2 33
30 | JIuneitHoe peoOpa3zoBaHKE TEPEMEHHBIX. OIIK-2 33
31 | KanoHn4eckuii 1 HOpMaJIbHBIA BUIbI KBAAPATHYHON (HOPMBI. OIIK-2 33
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32 | Teopema 0 MpHUBENCHUH KBAIPATUYHON (OPMBI K KaHOHHUYECKOMY OIIK-2 33
BUTTY.

33 | CnocoObl npuBeAEHUS KBaJAPATUYHON (POPMBI K KAHOHHUUYECKOMY U OIIK-2 33
HOpPMaJIbHOMY BUJLY.

34 | 3akoH MHEPINH KBAAPATHYHBIX (HOpM. OIIK-2 33

35 | PaHr ® TMONMOXUTENbHBIM HMHAEKC KBaJAPAaTUYHON  (OPMBI. OIIK-2 33
[TonoxuTenbHO ompeaeneHHble KBaapaTHaHble GpopMmbl. Kpurepwii
CuibBecTpa.

36 | OproronanbpHOE TPeOOpPa30BaHKE MTEPEMEHHBIX. OIIK-2 33

37 | Crioco® mpuBeneHHS KBaJpaTUYHOM (OPMBI K KAaHOHHYECKOMY OIlIK-2 33
BUJTy C TIOMOIIIbIO OPTOTOHAJIBHOTO Mpeo0pa3oBaHuUs.

38 | JIuneitHple OTOOpa)KEHMS EBKJIMIOBBIX MPOCTpaHCTB. I[loHsATHE OIlIK-2 33
n30MOp(r3Ma eBKINOBBIX IPOCTPAHCTB.

39 | CamoconpspkeHHBIE omepatopbl W UX Matpuilbl. CoOCTBEHHBIC OIIK-2 33
BEKTOPbl U COOCTBEHHBbIE  3HAYEHUS  CaMOCONPSKEHHBIX
OIepaTopOB.

40 | Apdunnbie U TodueuHO-ah(PUHHBIC MPOCTPAHCTBA PA3MEPHOCTH 1, OIIK-2 33
2,3.

41 | N-mepHble ap(puHHBIE U TOUEUHO-a((PUHHBIE TPOCTPAHCTBA. OIIK-2 33

42 | Ilnockoctu B TouedHO-a)PUHHBIX MPOCTPAHCTBAX, MX B3aUMHOE OIIK-2 33
pacronoxeHue.

43 | Beimykiibie MHOXKECTBA B TOYEYHO-a(h(OUHHBIX MTPOCTPAHCTBAX. OIIK-2 33

44 | IlpeoOpa3oBaHue KOOpPAMHAT TOYKM B TOYEYHO-aPUHHBIX OIIK-2 33
IIPOCTPAHCTBAX.

45 | 'eomeTprueckue CBOMCTBA JIMHEHHBIX OTOOpakeHHH aduHHBIX OIIK-2 33
npocTpaHcTB. AQPUHHBIC U N30METPUUECKHE OTOOPAKECHHUS .

49 | IlocranoBka 3amayum  MexoTpacieBoro Oamanca. Kpurepuit OIlK-2 33, V4
MPOAYKTUBHOCTH TEXHOJOTMYECKOM MAaTpHUIbl. DKOHOMHYECKH
CMBICJT MAaTPHIIBI TIOJHBIX 3aTparT.

47 | Ilonsatne BekTopa. JIMHeEWHbIE oOmnepanMM HaJ BEKTOpaMHu: OIlIK-2 33
CIIO)KEHHE U BBIYUTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIIO.
KoJmnHeapHble 1 KOMIUIAaHApHBIE BEKTOPBI.

48 | [IpsmoyronpHass CcHCTeMa KOOpPAWHAT Ha IUIOCKOCTH M B OIIK-2 33
npocrpanctBe. Koopaunatsl BexkTOopa M Touku. KoopaunHatsl
CYMMbI BEKTOPOB U IPOM3BEICHMsI BEKTOpa Ha 4YHCIO. Y CIOBHE
KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

49 | lnmuHa Bektopa. PacctosiHue mMexay aBymst Toukamu. CKamsipHOe OIIK-2 33
npousBeneHUe BEKTOpPoB. (OCHOBHBIE CBOiCTBA. BripaxkeHue
CKaJIIPHOT'O MPOU3BEEHHS Yepe3 MPSIMOYTOJIbHbIE KOOPIUHATBHI.

50 | BekTopHOe U cMelIaHHOE NPOU3BEAEHUs BEKTOPOB. VX cBoiicTBa 1 OIIK-2 33
BBIPAXKEHUS Yepe3 MPSMOYT0JIbHbIE KOOPAUHATHI.

51 | IlonsiTe nuHENHHOro mpocTpaHcTBa. JIMHEHHas 3aBUCHUMOCTh OIIK-2 33
AIEMEHTOB  JMHEMHOro  MpocTpaHcTBa. basuc  nuHEHHOro
MPOCTPAHCTBA. PazmepHoCTh JIMHEHOrO MPOCTpPaHCTBA.
H3omophusm.

52 | Mopens MeXTyHapOIHON TOPT OBJIH. OIIK-2 33, V4
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53

YpaBHeHus NpsMoil Ha IuIockocTH. HopMmanbHbIN BEKTOP NPSAMOI.
PaccrosHue oT TOUKM 10 NpsAMON. YOI MEXAy ABYMs IPSMBIMU.
VYcnoBust napaienbHOCTA U MEPIEHIUKYIISIPHOCTH ABYX MPSMBIX.
Touka nepeceyeHus: ABYX MPSMBIX.

OIIK-2

33

o4

[lnockocth B TpOCTpaHCTBE. YpPaBHEHUS  IUIOCKOCTH B
pocTpancTBe. HopMasibHBI BEKTOpP IUIOCKOCTH. PaccrosiHMe oT
TOYKHU JI0 TUIOCKOCTHU. YTOJ MEXIY ABYMS MIJIOCKOCTSIMU. Y CJIOBUS
MapaJuIeIbHOCTH U MEPHEHIUKYIISIPHOCTH JIBYX IIOCKOCTEM.

OIIK-2

33

55

Yron Mexay npsMOM M IUIOCKOCTBIO B MPOCTPAHCTBE. Y CIOBHS
MmapauiCJIbHOCTU U MCPIHCHAUKYIIAPHOCTU HpSIMOﬁ 1 TIJIOCKOCTHU B
IIPOCTPAHCTBE.

OIIK-2

33

56

JIuHUM BTOPOro MOpsKa HAa MJIOCKOCTH: 3JUIUIIC, TUnepodora,
napabona. DKCIEHTPUCHUTET, ITUPEKTPUCHI U (OKYCHl KPUBBIX
BTOPOT O NOPsAIKa HA INIOCKOCTH.

OIlIK-2

33

5.3.2.3. 3agauu 1)1 NPOBEPKH YMEHU A M HABBIKOB

Conep:xkanue

KoMmnerenuus

UK

PemmTe cuctemy IMHEHHBIX ypaBHeHUN MeTonoM Kpamepa:

5x+8y+3z=-18
3X—-2y+6z=7
2X+y—-2=-5

OIIK-2

V4

PemuTh cucremy JIMHENHBIX ypaBHEHU MeTojioM Kpamepa
MaTPUYHBIM METOJIOM:

X—4y—-27=-7
3X+y+z=5
3X-5y-6z=-7

OIIK-2

v4

Pemmmte cuctemy JIMHEHHBIX YpaBHEHUN MeTonoM [aycca
X, +3X, —3X; +4x, =9
X, +X, = X3 +2X, =5
3%, +2X, —X; =9
X; +3X; —5X, =9

OIIK-2

V4

Jlansl koopauHaThl BepiiuH nupamusl A1(0,2,7), Az(4,2,5),
A3(0,7,1), A4(1,5,0). Haiitu:

1. lnuny pedbpa A1Az;

2. Yroun mexnay pedpamu AjAr u AjAs;

3. VpaBuenue pedpa AjAs, ypaBHEHUE TUIOCKOCTH A1A2A3 U
yroJl MeXKIy peOpoM A1As M TNIOCKOCTHIO A1A2As3;

4. YpaBHEHHUE BBICOTHI, OIYIIEHHOW W3 BEPIIMHBI A4 Ha I'PaHb
A1A7Asz;

5. [Mnomans rpanu A1AzAz 1 00BEM TUPAMUIBL;

Crenatp yepTex.

OIIK-2

V4

Onpenenure, Kak B3aMMHO PACIIOJIOKEHBI JIBE MPSIMbIC, 33 JAHHBIC
obmumu ypasaenusimu L1 : {2x—3y—4=0} u L2 : {—4x+6y+6=0}.

OIIK-2

V4

CocTaBbTe KAHOHHYECKOE YpaBHEHHE MPSIMOM L, mpoxoasieit
uepe3 TOYKy M U MepreH UK YIAPHO IOCKOCTH f3.

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

06) M (2;-5;7), B: {3x—7z=5}.

OIIK-2

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

3agaumM KOHTPOJIbHOM PadoThI

Ne Conep:kanue Komnerennus | UK
PemuTh cuctemy JIMHENHBIX ypaBHEHU MeTojioM Kpamepa,
MeTozioM ["aycca, MaTpUUHBIM METOJIOM.
1 2X+y-z=1 OIIK-2 Y4
3X—-2y+2z=5
S5Xx+2y-z=-1
ITpsamble 2x + y =0 u 4x - y - 11=0 sBustroTcs cTOpOHaAMHU
2 | TpeyronbHuka, a Touka P (1;2) — Toukol mepecedeHus: TpeTheit OIIK-2 V4
CTOPOHBI C BBICOTOM, omylieHHOW Ha Hee. COCTaBUTh ypaBHEHHE
TpeThell cTopoHbl. ClienaTh YepTex.
Jlunus 3amaHa ypaBHEHMEM I = —————— B IMOJSIPHON CUCTEME
5+4cos¢p
KOOpJMHAT.
Tpebyercs:
1) mOCTpOHTH JIMHUIO TIO TOYKaM, HaunHast OT @ =0 10 ¢ =27 u
3 | mpuaaBas ¢ 3HAYEHHSA Yepe3 NPOMEKYTOK 77/8; OIIK-2 Y4
2) HalTM  ypaBHEHHE JIaHHOM JIMHUUM B  JICKApTOBOM
NpsAMOYTOJIbHOM CcUCTEeME KOOpJMHAT, Yy KOTOpPOM Hadajio
COBIIAJIAeT C MOJIFOCOM, a MOJIOKUTENbHAs MONyoch abcuuce — ¢
IIOJIIPHOM OCBIO;
3) Ha3BaThb JMHHUIO, HaWTH  KOOpAMHATHI  (OKYCOB U
sKcIeHTpucuTeT. CaenaTh 4epTex.
Jlausl Bektopsr a(1;2;3), b (-1;3;2), ¢€(7;-3;5), d (6;10;17)
4 s Hekotopom Oasmce. Ilokaszats, uTo BekTopsl &8,0,C o6pasyroT OIK-2 V4
0a3uc; HAaWTH KOOPJIMHATHI BEKTOpa d B sTOM Gasuce.
- Z+2i
5 | Beraucmuts wWz)= 22 +(Z-i%)(z+2)- — OITK-2 V4
z-5i
npu z=4-7i.
. ) )
6 | Haiitu Bce 3HaueHMsI KOpHS. 6\/; X 4\/\/5 +1 OIIK-2 V4

5.3.2.5. Bonipochl 11l KOHTPOJIBHOM (pacyeTHO-rpau4ecKoii) padoThl

«He npenycMoTpeHb»
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5.4. CucreMa oleHUBaHUA JOCTHKEHHUS KOMIIeTEHIIUH

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

OIIK-2
WNHauKkaTops! TOCTHXKCHUS KOMIICTCHITHH
Howmepa BonpocoB u 3aj1au
OIIK-2
Kon ConepxaHnue BOIIPOCHI K 3a4€Ty | 337a4u K 3a4eTy
3HaThb METOIOIOT U0 HCIIOJIB30BAHUS
AOTOTHE 3,5, 10-20, 25-31,
33 | HUHCTPYMEHTOB JIMHEHHON anredphl MpH aHAIN3e 34
YKOHOMHUYECKHX MPOIECCOB U MOZENIeH
YMeeT mIpuMeEHATh armapaT JUHEWHOU aJreOpsl 1-4,6-9,13, 15-
V4 | mig uccaemoBaHWA DJKOHOMHUYECKHX 3a7ad U 19,21-24,32- 1-6
pa3pabOTKN HOBBIX METOJIOB UX PEIICHUS 33,35-36

5.4.2. OueHka J0CTHKEHHS KOMIETEHIUH B X0/Ie TEKYIIero KOHTPOJIs

OIIK-2
Wumukatops! goctmkenus: komrereHmu OITK-2 Howmepa Bompocos u 3amau
BOITPOCHI SN A
BOITPOCHI HPOBEPKH
Kon Conepxanue YCTHOTO 9
TECTOB YMCHHU U
ompoca
HAaBBIKOB
3Hartb METO/I0JIOT U0 UCIOJNB30BaHus | 2-9 1516,
WHCTPYMEHTOB JIMHEHHOW anreOpsl mipu | 22,23, 27-
33 1-56
aHamM3e HSKOHOMHYECKMX TmpomeccoB u | 51,54-59,65-
Mozenei 68, 73,75.
YMeeT NpUMEHATH anrnapaTr JIMHEWHOW | 1,10-14, 17-
V4 | anreOpsl I KCCIIETOBAHUS YKOHOMHYECKUX 21, 24-26,
49,52 1-6
3a7a4 W Pa3pabOTKU HOBBIX METOAOB HX 52,53,60-
pemeHust 64,69-72,74.
6. YueOHO-MeTOAMYeCKOe U MHGOPMALMOHHOE 00ecriedyeHHne TN CIUIINHBI
6.1. Pexomenayemasi sureparypa
KommuectBo
Tun [lepeueHb U PEKBU3UTHI JIUTEPATYPBI K3, B
peKoMeH A (aBTOp, Ha3BaHUE, TOJl U MECTO U3JAHUS) o1 6J‘II/I;)TGK€
1 2 3
boprakoBckuii A. C. Jluneiinas anrebpa B mpumepax M 3ajadax
[PnmekTpoHHBIT  pecypc]:  YuebHoe mocobme / A, C.
boprakoBckuii, A. B. IlanteneeB - MockBa: OOO "Hayuno- )
YaebHbIe | arempeknit nentp MHOPA-M", 2020 - 592 c. [OU] [OBC
H3naHud 3HaHUYM | URL:
http://znanium.com/catalog/document?id=356020
Briciias matemaTrka B ynpaxHeHUsX W 3agavax. Y. 1: [yueOHoe 41
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KomunuectBo
Tun IlepedeHb U pEKBU3HUTHI IUTEPATY PbI K3, B
€KOMEHalui aBTOp, Ha3BaHUE, r0J U MECTO U3AAHUS ’
P Aat ( P, - T4 A ) 6ubamnorexe
1 2 3

nocodbue anst By3oB]: B 2 u / I1. E. lanko [u ap.] - M.: OHUKC,
[2009] - 368 c.

Briciiasi MmaTemaTuka B ynpakHeHUsX U 3aj1adax. Y. 2: [yuebHoe
nocobue anst By3oB]: B 2 u / I1. E. lanko [u ap.] - M.: OHUKC,
[2009] - 448 c.

43

Briciias MmaTeMaTuka AJ1si 5KOHOMHCTOB: Y4€OHUK JIJISl CTYJICHTOB
BY30B, O0YYArOIIMXCS O IKOHOMHUYECKUM crienuraibHocTsM / [H.
. Kpemep [u ap.]; mox pen. H. LLI. Kpemepa - M.: FOnutu, 2010
-480 c.

151

l'opnau b. A. Jluneiinas anre6pa [DnekTpoHHbIil pecype] / B. A.
I'opnau - Cankrt-IletepOypr: Jlanp, 2021 - 480 c. [DU] [DBC
Jlans] URL: https://e.lanbook.com/book/168442

l'opnau b.A. Jluneiinas anrebpa: ydeOHoe mocobue / B.A.
I'opnayu - Cankr-IletepOypr: Jlans, 2012 - 476 ¢

30

Hemunosuu b. I1. KpaTkuii kypc BbICIIel MaTeMaTHKHU: Y4eOHOE
nocobue s By3oB / b. I1. lemunouy, B. A. Kyapssues - M.:
Acrpens, 2008 - 656 c.

158

OcHOBBI JIMHEHHON anreOpsl: yueOHOe mocoOue it CTYJIEHTOB
¢dakyabTeTa OyXraaTepckoro ydéra ¥ (PMHAHCOB, IPOXOJSIIUX
noaAroroBky — mo  HampasieHuto  080100.62  (38.03.01)
"Jxonommka" / A. I'. byxosen [u gap.]; Boponexckuit
rOCYAApCTBEHHBIM arpapHblii yHuUBepcuTeT ; moj pea. A. I.
BbyxoBua - Boponex: BopoHexckuii rocy1apCTBEHHBIN arpapHbIi
yHuBepcuter, 2015 - 137 c. [UUT 12845] [IIT] URL:
http://catalog.vsau.ru/elib/books/b107264.pdf

34

Pxesckuit C. B. Bricmiasg marematuka [: nuHeiiHas anreOpa u
aHAJMTHYECKas TEOMETPUS [dIEeKTpOHHBIA pecypc|: YueOHoe

nocobue / C. B. PxeBckuéi - MockBa: OOO "HayuHo-
m3patenbckuit eHtp MHO®PA-M", 2019 - 211 c. [DU] [OBC
3HaHUYM | URL:

http://znanium.com/catalog/document?id=350950

Pyneik Bb. M. Jlunelinas anreOpa [3JIGKTPOHHBIH pecypc]:
YueOnoe mocodue / b. M. Pynbik - MockBa: OOO "HayuHo-
m3natenbckuit eHtp MHO®PA-M", 2019 - 318 c. [DU] [OBC
3HaHuyM | URL:
http://znanium.com/catalog/document?id=354894

[leBuop I'. C. JluneitHas anreOpa: Teopuss M TPHKIAIHBIC
aCreKThl [3JIeKTpOHHBIN pecypc]: YueOHoe mnocodue / I'. C.
[leBioB - MockBa: M3patensctBo "Maructp", 2019 - 544 c.
[DU] [DBC 3HaHUYM URL:
http://znanium.com/catalog/document?id=355793

[Mepmues B. I'. Jluneiinas anred6pa. Yacts [. OCHOBBI THHEHHOI
anreOppl:  YueOHO-METOJMYecKoe Ioco0ue i CTYACHTOB |
Kypca [27EeKTpOHHBIN pecypcl: Y4eOHo-MeToAnY ecKast
mutepatypa / B. I'. IlepmmueB - MockBa: HM3maTenbcTBo



https://e.lanbook.com/book/168442
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
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peKoMeHaanui

Tun

[lepedenb u peKBU3HUTHI JTUTEPATY PbI
(aBTOp, Ha3BaHUE, T'OJl U MECTO U3JJAHUS)

KomnuectBo
JK3. B
onobIMoTeKe

1 2

3

"Menemxep", 2007 - 128 c. [OU] [OBC 3unanmym]| URL:
http://znanium.com/catalog/document?id=274321

MeTtognueckue
U31aHus

Jluneitnass anrebpa [DJIEKTPOHHBIM pecypc|: MeTOIUYEcKue
yKa3aHud M UHAMBUAYAJIbHbIE 3aJaHud 10 JUCHMILIMHE
Jluneitnas anreOpa ans HampasieHus 38.03.01 DxonHomuka /
Boponexckuil rocyaapcTBEHHBIN arpapHblil YHUBEPCUTET ; [COCT.
JI. A. lllnmkuna] - Boponex: BopoHeXCKUl rocy1apCTBEHHBIM
arpapHbIi YHUBEPCUTET, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164722.pdf

Ilepuonnueckue

BectHuk ~ BOpOHEXCKOro - roCyJapCTBEHHOTO  arpapHoro
YHUBEPCHUTETA: TEOPETUUCCKUN M HAYYHO-TIPAKTUUECKUN KypHAI
/ Boponex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

OKOHOMHKA U MaTeMaTHYECKHE MCTO/BbI: XXYypHall / YUpCAUTCIIb

U3JaHusA

AKaeMMYEeCKMI  HAy4HO-U3[aTebCKHM,
noaurpapuyeckuii - u

Hayxka, 1965-

KHUTOPaCIPOCTPAHUTENIbCKUI
Poccuiickon akanemnn Hayk "M3pgatensctBo Hayka " - Mocksa:

MPOU3BOJICTBEHHO-
LEHTP 1

6.2. Pecypcnl cetu UnTEpHET

6.2.1. DnexkTpoHHBbIE OMOIHOTEYHBbIE CHCTEMbI

HasBanue

Paszmenienue

Jlanb

https://e.lanbook.com

ZNANIUM.COM

http://znanium.com/

FOPAVT

http://www.biblio-online.ru/

IPRbooks

http://www.iprbookshop.ru/

E-library

https://elibrary.ru/

OnexktpoHHas oubmmoreka BIAY

http://library.vsau.ru/

6.2.2. IlpodeccuonanibHblie 0a3bl JAHHBIX U HHPOPMANMOHHbIE CUCTEMbI

HazBanue

Pa3smenienue

CnpaBounas nmpaBoBasi cuctema [ apanar

http://www.consultant.ru/

CrnpaBounas npasoBas cucrtema Koncynsrant [Liroc

http://ivo.garant.ru

[TpodeccronanpHble cipaBouHbIe ccTeMbI «Komekcy

https://Texakcnepr.cait/sistema-
kodeks

6.2.3. CaiiTpl U MH(pOPMALHOHHBIE MOPTAJIBI

HazBauue

Pasmenienue

O6pa3zoBaTenbHbIE pecypcChl MO
MaT€EMAaTHKEC

www.math.ru

HuTepHeT OubaroTeKa moryJssipHOH
(hbU3HKO-MaTEMATHYECKOM JINTEpaTyphl

http://ilib.mccme.ru/



http://znanium.com/catalog/document?id=274321
http://catalog.vsau.ru/elib/metod/m164722.pdf
https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://www.consultant.ru/
http://ivo.garant.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
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CalT 0 pa3aese BbICIIECH MATEMATUKHU —

3 O pasi http://procmem.ru/
JMHENHHOH anrebpe.

4 «Pe3onpBeHTaY https://www.resolventa.ru/index.php/lineinaya-
y4eOHbBIC MaTepHaIbI. algebra -

7. MaTepuaJIbHO-TEXHHUYECKOE M NPOrpaMMHOe odecrieyeHre TUCHMIIUHbI

7.1. IlomemeHust AJ1s1 BeAeHUs 00pa30BaTeILHOIO Npouecca 1 000py10BaHHue

HanmeHoBaHMe MOMeELICHUH /151 IPOBEIeHUS BCeX
BHU/I0B YUeOHOM 1esiTeJILHOCTH, IPe1yCMOTPEHHOM
y4eOHBIM IJIAHOM, B TOM YHCJIe TIOMeIIeH sl 1JIsl
CAMOCTOSITEJIbHOM padoThl, ¢ yKa3aHHEM NepeYHs
OCHOBHOT'0 000pPYy10BaHUsl, Y4eOHO-HATJISAIHbIX
nocoOuii M MCNOJIb3YeMOr0 NPOrPaMMHOTI0
o0ecneyeHust

Anpec (MeCTONOJIOKEHHE)
NnoMemeHnH ISl MPOBeAeHUs BCex
BH/IOB Y4€eOHOM 1eATeJIbHOCTH,
NpeaycMOTPEHHOI y4eOHbIM
IJIAHOM

VYyeOHnast ayautopust JUisi  TPOBENCHHUS  3aHITHH
JEKIIMOHHOTO THMAa: KOMIUIEKT Yy4yeOHOHl meOenu,
JeMOHCTPAllMOHHOE 000pyAOBaHue, yueOHO-HAIJsAJHbIE
nocobus B BUAE  MPE3CHTALUW, MPOrpaMMHOE
obecneuenue: MS Windows, MS Office

394087, Boponexckas 00651acThb, T.
Boponex, yn. MuuypuHa, a.1

VYueOHasi ayauTOpus AJii MPOBEACHUS MPAKTUYECKHUX
3aHSTUM, TEKYIIEro KOHTPOJsS W  IMPOMEXYTOUHOH
aTTecTaluu: KOMILJIEKT yueOHOI Mmebenuy,
JIEMOHCTPALlMOHHOE 000PY10BaHNE U yueOHO-HAIJIAJHbIE
nocodbuss B  OIEKTPOHHOM BHJE, KOMIIBIOTEPH C
BO3MOKHOCTHIO ITOAKJJIFOUCHUSA K I/IHTepHeT U O0CTylIOM
B OUOC; mporpammuoe obecrneuenune: MS Windows,
MS Office , DrWeb ES, 7-Zip, MediaPlayer Classic,
Slunexc bpaysep / Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice, AST Test, BPWin

394087, BopoHexckas 00J1acTh, T.
Boponex, yn. Muuypuna, .1

VYyeOHast aynutopusi Uisi TPOBENEHUS IMPAKTUYECKUX
3aHSTUH, HHIUBUYaIbHBIX U TPYIIIOBBIX KOHCYJIbTAIUH:
KOMIUIEKT  y4yeOHOH  MeOenu,  KOMIBIOTEpPHl  C
BO3MOKHOCTbIO  mojkiroueHuss K  "MHtepner" wu
obecrieueHueM goctyma B OHWOC; mnporpammHoe
obecrieuenne: MS Windows, MS Office, DrWeb ES, 7-
Zip, MediaPlayer Classic, Sunexc bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice,
AST Test, BPWin

394087, Boponesxckas 0051acTh, T.
Boponex, yn. MuuypuHa, .1

[Tomemenne manst XpaHeHUS W MPOQPHIAKTHIECKOTO
o0ciy:)kxuBaHUsl y4eOHOro o0OpyaoBaHMs: MeOeab s
XpaHCHUs] ¥ OOCIY)KHBaHUs y4eOHOro 00OpyIOBaHWS,
CIeHMaIM3UPOBaHHOE 00OpYyJOBaHUE I  PEMOHTA
KOMIIBIOTEPOB

394087, Boponexckas o0iacTb, T.
Boponex, yn. Mwuuypuna, n.l, a.:
117,118, 380, 351

[Tomenenne st caMOCTOSITENBHON PAaOOTHI: KOMIJIEKT
yueOHON MeOenu,  KOMMBIOTEPhl € BO3MOXKHOCTBIO
nonkimodeHus K "MuTepHer" u o0ecneueHrneM JoCTyna B
OUOC; nporpammHoe obecnieueare: MS Windows, MS
Office , DrWeb ES, 7-Zip, MediaPlayer Classic, Suaexc
Bbpaysep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test, BPWin

394087, BopoHexckast 0051acTh, T.
Boponex, yn. Muuypuna, 1.1, a.:
113,115,116, 119, 120, 122, 122a,
126, 219 (c 16.00 10 20.00), 232a
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7.2.1. IlporpamMHoOe o0ecnieyeHune 0011ero HA3HAYEHUSI

Ne HazsBanue Pazmenienue
1 | Onepanuonusie cuctembl MS Windows /Linux /Peq OC HK s HOEI;?:;OH cet
5 [Makers! opucHbix npunoxennin MS Office / 1K B noKabHOM ceTn
OpenOffice/LibreOffice BT'AY
3 [Iporpammer 1i1st mpocmoTpa ¢aitnoB Adobe Reader / DjVu [1K B nokasibHO# ceTu
Reader BIr'Ay
4 | bpaysepsl SAnnexc bpaysep / Mozilla Firefox / Microsoft Edge K s HO};;JX’;OH cetn
[IK B n0KaJIbHOM CETH
5 | AntuBupycHas nporpamma DrWeb ES BIrAY
. [IK B noKaJIbHOM ceTH
6 | IIporpamma-apxuBarop 7-Zip BIAY
7 | Mynstumenua npourpsiBatesib MediaPlayer Classic K s HO];(;JESI;OH cetn
8 | IInardopma onnaliH-o0yuenus eLearning server HK B sroxansnoit cemi
BT'AY
9 | Cucrema kommbproTeproro rectupoBanus AST Test HK B sroxansnoit ceti
BT'AY
7.2.2. Cienua;JTu3MpoBaHHOEe MPOrpaMMHOe oDecrnevyeHmne
No HazBanune Pazmenienue
[IK B n0KaJIbHOM ceTH
1 | Moaynb pelieHnst ONTUMH3AIMOHHBIX 33124 Open Solver BLAY
IIK, ayx. 20 (K2), ayn.
2 | O6maynas mporpamma JJist yrnpasieHus npoexktamu Trello 104, 321 (K3)
3 | [Maker cratucTryeckoit 00pabOTKU JaHHBIX Statistica TK B noxamsHoit ceTn
BI'AY
N [1IK B nokayibHOM ceTH
4 | Cucrema koMIploTepHOM anredpsr Mathcad BLAY
5 | Cucrema koMnbroTepHOH anredpsl Maxima 1K aYI(lI-<11;6, 120
6 | Cucrema Tpexmepnoro monenupoBanus Kompas 3D TK B nokazbHoi cetn
BT'AY
8. MexaucuunjinHapHbie CBA3M
Jucuunirza, ¢ KOTopoi Kadenpa, Ha KoTOpoii IperogaeTcs ITognuck
HEOOXO0JMMO COTJIACOBaHUE JMCLUITIIMHA 3aBe/YIOILEro
kadempoit

b1.0.15 Marematuueckuii avaan3

n HpPIKJ'IﬁI{HOfI MaTeéMaTHKH

OKOHOMHYECKOI'O aHaJIM3 a, CTaTUCTUKH

Jlyokos B.A.

b1.0.17. Teopus BepoATHOCTENH M
MaTeMaTH4YecKasl CTaTHCTUKA

€
DKOHOMHYECKOr0 aHajIu3a, CTATHCTHKH 7 yokoB B.A.
u HpHKJ’I&I{HOﬁ MaTEMAaTUKN

DKOHOMHYECKOr0 aHajIu3a, CTATUCTHKH | JIyoxos B.A.
u HpHKJ’I&I{HOﬁ MaTEMAaTUKN

b1.0.21 DxonomeTpuka

—ad
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JIncr neproguveckux npoBepox padoyeii nporpamMmsl
U HHpopManKs 0 BHECEHHBIX H3MEHEHHAX

JIOIDKHOCTHOE JIUIIO,

[TorpeGHOCTH

B KOPPEKTUPOBKE

IIPOBOJIMBIILIEE Jlara yKa3aHHeM Nudopmarnus o
nposepky: ®.1N.0., COOTBETCTBYOLIX BHECEHHBIX U3MEHCHUIX
AOCILKHOCTh pasnenoB paboueit
MporpaMMBbl
Bpuo 3aB. kadenpoit CKOppeKkTHpOBaHbI 00bEM
3anopoxuesa JI.A. 132 MUCIUIUINHEI U BUIBI
Hporokon Mo 3,3.1,3. paboT, MaTepuaIbHO-
= No 12 or E'H' 3?’ 3;1’ 3;; TEXHUYECKOE U
=4 I /. L. L.
/ / 20.06.2022 r. ’ > IIporpaMMHOE
obecrieueHue
JUCLUIUIMHBI
Bpwuo 3aB. xadenpoit
3amopoxiieBa JI.A. TpoTokon PabGouas nporpamma
aKTyaJau3upoBaHa Ha
A Ne 12 ot 2022-2023 yueOHblii
—— 20.06.2022 1. rox
P
3aBeayromui
Kadenpon
Penp [IpoTokomn Pabouas nporpamma
3anopoxuesa JI.A Ne 11 or aKTyaJM3HpOBaHa Ha HET
19.06.2023 r | 2023-2024 y4eOHBI TOA
3aBeayronumii
kadenpoit
IIporoxon Pabouvas nporpamma
3amopoxuera JI.A Ne 11 ot aKTyaJIM3upoBaHa Ha HET
21.05.2024 r 2024-2025 y4eOHblid TO1
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