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1. O0mas XxapaKTepUCTHKA TUCHHUIINHBI

1.1. Heanb aucuMnaMHbI

Heapro M3yueHUs OUCLMIUIMHBI SIBISETCA MOCIEIOBATENBHOE H3JI0XKEHHE OCHOBHBIX
METOJIOB M pe3yJbTaTOB JIMHEHHOM anreOphl, KOTOpble OyAyT HEOOXOIUMBI B JajJbHEUIIEM IS
OCBOCHMS MAaTE€MaTHMYECKMX U CTATUCTMYECKUX METOJOB B YIPABICHUU U HKOHOMHKE;
BOCIIUTaHHE y O0YYAIOMIUXCSI HABBIKOB JIOTHYECKOTO MBIIIICHUS U (POPMATIBLHOTO 0OOCHOBAHUS
pelLIeHHs TOCTABICHHBIX 3a/1a4.

1.2. 3agaumn AMCHMIVIMHBI

3agauyamMu JUCHMILIUHBI ABJISIOTCS

— chopMHpPOBAaTh YMEHHE W HABBIKM PabOTHI C MAaTEMAaTUYECKUM allapaToM pa3/elioB
JTUHENHHON anreOpbl JUIsl pellieHHs! TPUKIIAJAHBIX 33724 B SKOHOMUYECKOH IesTeIbHOCTH;

— OIpeNesIeHUE U YIIOpAI0UeHHE He00X0AuMOoro o0bemMa HHPOPMAIK IPU TOCTAaHOBKE,
peanu3anuu U 00pabOTKE HTOTOBBIX pE3yJIbTaTOB MATEeMaTHYECKOH MOJENIM 3KOHOMUYECKOH
3a/1a4u;

— (opMHUpOBaHME TPAKTUUECKUX HABBIKOB, KOTOpbIE TIO3BOJIAT B JaJibHEiIIeM
MpUHUMATD 3((HEKTUBHBIE PELICHUS B TPOPECCUOHATBHON AESITENbHOCTH.

1.3. IlpeameT M CUMIIMHBI
IIpeamer - MmareMaTHuecKue OOBEKTHI JIMHEHHOW TPHPOJBI: CHCTEMBl JMHEWHBIX
ypaBHEHHH, JTUHEHHbIE MHOT000pa3ns, BEKTOPHBIC MPOCTPAHCTBA, JIMHEHHBIC OTOOPAKEHUS H

T.AO.

1.4. MecTo 1McuMIJIMHBI B 00pa30BaTe/LHON IPporpaMmme
JlanHas AucUUIUIMHA OTHOCUTCS K oOsi3aTenbHbIM aucuuminHaMm OIL Ona usydaercs B
IIEPBOM CEMECTPE.
1.5. B3aumocBs3b ¢ APYrUMH JHCUUIIHHAMMA
Jucuumuimaa b1.0.13 Jlunelinas anreOpa cBsf3aHa CO CIEAYIOUIMMHU JUCHUILTIHAMUA
y4eOHOTO IJIaHa:

— B1.0.15 MaremaTtuueckuii aHaJIn3;
— B1.0.17. Teopus BeposITHOCTEN U MaTeEMaTUYECKasl CTATUCTUKA;
— b1.0.21 DxonomeTpuka.

2. Ilnanupyemble pe3yJbTaThbl 00y4eHHUs 0 AUCHHIIHHE

Komnerenuus MuuKaTop 10CTHKEHUs KOMIIeTeHIMH
Kon Coaepxanue Kon Coaepxanue
OIIK-2 |Crocoben ocymecTBiIsaTs| 33  |3HaATh METOJIOJIOTHIO WCIIOJIb30BAHUS
coop, 00paboTKy u MHCTPYMEHTOB JIMHEHHOH anreOpbl Mpu aHaIu3e
CTaTUCTHUYECKUI aHam3 HYKOHOMHUYECKHX MPOIIECCOB U MOJIETICH
JAHHBIX, HEOOXOOMMBIX Ul Y4 |YMeTh NPUMEHATHh Aammapar JHHEWHOH anreOpsl
pemeHus MOCTABJICHHBIX JUIS  WCCIIEAOBAHUSA HSKOHOMHYECKUX 3aJad |
HSKOHOMHYECKHUX 3a]a4 pa3paboTKH HOBBIX METO/IOB UX PELICHUS
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3. O0béM QMCHUILVIMHBI M BUbI Y4eOHOH padoThl

3.1. Ounas ¢popma 00y4eHus

Cemectp Bcero
Iloxa3atenu 3a4.ea./
1 cemecTp 4ACOB
OO11ast TPYA0EMKOCTD TUCITUTLTHHBI 3/108 3/108
OO01mas koHTakTHas paboTa 48,9 48,9
OO01mas caMocTosiTeNbHAs padoTa (1o yaeOHOMY TUTaHYy) 59,1 59,1
KonrakTHas paboTta rmpu npoBeIeHUN yIeOHbBIX 3aHSATHH, B T.4. 48,5 48,5
Jlexkuun 16 16
MPaKTUYECKHUE 3aHATHUS 32 32
TPYIIOBBIE KOHCYIbTAIIUN 0,5 0,5
CamocTodaTrenbHas paboTa IpH MPOBEJECHUH YU€OHBIX 3aHATUI 50 50
CamocrosTenbHas padoTa TEKYIIero KOHTPOJIA, B T.4. 0,25 0,25
BBINOJIHEHNE KOHTPOJIHHON pabOThI 0,25 0,25
KonraktHas paborta MPOMEKYTOYHOMN aTTecTaluu 04 04
oOydaromuxcs, B T.U. ’ ’
KOHTpPOJIbHAas paboTa 0,25 0,25
3auer 0,15 0,15
gzl.vIOCTOHTeJ'IBHaH paboTta Tpu MPOMEKYTOUHON aTTECTAIUH, B 8,85 8,85
MOATOTOBKA K 3a4eTy 8,85 8,85
Bua npomexxyTouHOlM aTTecTanuu 3a4eT 3aueT
3.2. O4yHo-3204HasA popMa 00yYeHHHA
IHoka3aTenu Cer 1P Bcero
OO0mas Tpya0EMKOCTb, 3.€./4 3/108 3/108
OO0mmas KOHTaKTHast paboTa, u 32,15 32,15
O6mmas caMmocTosiTenbHas paboTa, 4 75,85 75,85
Ez.flz“ji(THaﬂ paboTa mpu MPOBEACHUU YUEOHBIX 3aHITHH, B 32,00 32,00
Jlextuu 16 16,00
MPaKTUYECKUE-BCETO 16 16,00
Scaé;l\;[[?r;;(jﬁtfeﬂbHaﬁ paboTa TmpU MPOBEACHUU Y4EOHBIX 67.00 67.00
KontakTtHas pabota mpH TPOBENEHUH MPOMEKYTOUHOU
aTTeCTaluyi 00yJaronIuXxcsl, B T.4. (1) 0.15 0.15
3auer 0,15 0,15
Siﬁ?c(flc))ﬂTeanaﬂ paboTa puU MPOMEKYTOYHON aTTECTAIIHH, 8.85 8.85
MOJATOTOBKA K 3a4ETy 8,85 8,85
dopMa NpOMEKYTOUHON aTTECTALUN 3a4eT 3auer
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4. Conep:xanne IMCHUTIIAHBI
4.1. Conep:kaHue TMCOUILIMHBI B pa3pe3e pa3fiesoB U MOAPAa3aeI0B

Paspnen 1. MaTpuunas aaredpa

[Moapaznen 1.1. Marpunbl. Oneparuu Haa MaTpuriamu. OCHOBHBIC CBOMCTBA OINEpalvid HaJ
MaTpunamu. Onpenenurens. Beraucnenue odpatnoit Matpuiisl. CBoWicTBa 0OpaTHON MAaTPHIIBL.
[onpaznen 1.2. Panr Matpuibl. Berunciienne panra MaTpuisL.

Paznen 2. Pemienne cucreM JIMHEHHBIX ajire0panyecKux ypaBHeHU |

[Monpaznen 2.1. Pemienue cucteM ypaBHEHUN MaTPUYHBIM METOJIOM.

Pewenne cucrem ypaaenuit meronoM Kpamepa. Pemenne cucrem ypaBaenui meroaoMm ['aycca.
[onpaznen 2.2. CTpykTypa MHOKECTBA PEIICHUI CUCTEMbI TUHEHHBIX YpaBHEHUH.

Teopema Kponekepa-Kanemm.

Pa3znesn 3. OCHOBBI BeKTOPHOM aJIredpbl

Ionpasznen 3.1. [louarue BekTopa. JInHEiHBIE onepaly HaJl BEKTOpaMH, UX cBoicTBa. Teopema
0 KOJUIMHEapHbIX BeKTOpax. JleHCTBUSA HaJ BEKTOpaMH, 3aJaHHBIMU CBOMMHU KOOpPJHHATAMMU.
Monynb Bexktopa. Hanpasistoniye kocuHychl BekTopa. KoopArHAThl POU3BOJIBLHOTO BEKTOPA B
JIeKapTOBOM cucteMe KoopauHat. CKalasipHOE IPOU3BEIEHUE BEKTOPOB.

Ionpazmen 3.2. TlonsTHEe NMHEWHOTO TMPOCTpaHCTBAa. I[IpUMephl JWHEHHBIX MPOCTPAHCTB.
JluneliHasg 3aBUCMMOCTh M HE3aBHCHUMOCTb BEKTOpOB. PaHr cucrtembl BekTOpoB. basuc u
pa3MepHOCTb BEKTOPHOT0 pocTpaHncTBa. KoopauHaTel BeKTOpa B 6azuce.

Pa3znea 4. JIuHeiiHble MHOT000pa3usi B eBKJINJA0BBIX IPOCTPAHCTBAX

[Toxpaznen 4.1. YpaBHeHHE NPsIMO Ha TUIOCKOCTH. YpaBHEHHE MPSMOU, MPOXOAAIICH udepes
3a/laHHYI0 TOYKY TEPIEeHIUKYISIPHO 3aJaHHOMY BekTopy. MccnemoBanue oOmiero ypaBHEHHS
MPSMOK. YTOJI MEXy MPSIMBIMH. Y CJIOBHS TTAPAUIETLHOCTH U MEPIIEHIUKYISIPHOCTH MPSMBIX.
[Monpaznen 4.2. YpaBHeHHE MIOCKOCTH, MPOXOSINEH Yepe3 3alaHHyI0 TOUKY MEePHIeHAUKYISIPHO
3alaHHOMY BekTopy. MccnenoBanue obmero ypaBHeHus miockoctd. KaHoHMYeckoe ypaBHEHHE
npsIMOM B TPOCTPAHCTBE. YpPaBHEHUE MPSAMOM, MPOXOJAIIECH dYepe3 [ABE pPA3IUUYHbIE TOUYKU
MPOCTPAHCTBA. YTOJI MEXAY IUIOCKOCTSAMHU. YTOJI MEXIy MNPSIMBIMH B IMPOCTPAHCTBE. YTOI
MEXKY MPSMOMN U TNIOCKOCTHIO.

IMonpasznen 4.3. KpuBblie BTOporo MopsaKa: dJUIAIIC, TAIIepOoIta, mapadoa.

Pa3nen 5. MHoro4jieHol 1 KOMIIJIEKCHBIE YHCJIA

[Moapaznen 5.1. Mmuorounensl. KoMmrmiekcHbple 4yucina W JIEUCTBHS Haa HUMH. Moaynb u
apryMEeHT KOMIUIEKCHOTO Yuca.

[Toxpazaen 5.2. opmbl 3anTMcH KOMIUIEKCHBIX Yrcel. [[efcTBUS HaJl KOMIUIEKCHBIMH YHUCIIAMHU B
TpuroHomerpuyeckod opme. @opmyna MyaBpa. Kopenb N-oif cTemnmeHHM U3 KOMIUIEKCHOTO
gyucna. [lokazarensHas popma koMriekcHoro uucia. ®opmyna Diinepa.

Pa3nes 6. JInneiinble onepaTopbl

[Tonpaznen 6.1. IlonsiTre nuHEIHOTO omeparopa. [Ipumepsl TUHEHHBIX onepaTopoB. JleicTBus
HaJl JIMHEWHbIMU onepaTopamu. OOmMHA BUJA JIUHEHHOTO oOlepaTopa, MaTpulla JHUHEWHOTO
omneparopa.

Ionpasnen 6.2. CoOcTBeHHBIE YKCIa U COOCTBEHHBIE BEKTOPHI MAaTPHUIIBL. XapaKTEPUCTUIECCKHINA
MHOTO4WIEH MaTpPHULIbI.

Pa3ges 7. JInHeliHbIE MOEJIH B SJKOHOMHUYECKHX 3a7Ja49ax

[Toxpazaen 7.1. Moaenb MEeXTyHaApOAHOW TOPTOBIIH.

[onpaznen 7.2. Ctatuueckast MOZAEIb JIMHEHHON MHOTOOTpaciIeBOl SKOHOMUKH JIeoHTheBa.
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4.2. Pacnpene/jieHue KOHTAKTHOM U CAaMOCTOSITE/IbHOI padoThl NPU MOATOTOBKE K
3aHATHSIM MO0 MoApa3aeaam

4.2.1. Ounas popma 00y4eHUsI

KonTakTtHas pabota

Paznenbl, mompa3aesisl IUCUUTUIMHbBI CP
JI 113

Pa3nes 1. Marpuunas aiaredpa 2 2 4
[Toxpaznen 1.1. Matpuisl. Oneparnuu Hag MaTpuriamMu. OCHOBHBIS
CBOICcTBa onepauuii Haa Matpunamu. Onpeaenurens. Berancnenue 1 1 2
obOpatHoit maTpuipl. CBOMCTBa OOpaTHOW MAaTPHUIIHI.
Ionpasnen 1.2. Panr Matpuisl. Berauciaenue panra MaTpuibl. 1 1 2
Paspnen 2; Pemenne cucrem JIMHEHHBIX aJredpamyecKux 3 6 6
ypaBHeHHUil
Ilogpasnen 2.1. PemeHue cucteM ypaBHEHHH MaTpUYHBIM
MeTojoM. Pemrenune cuctem ypaBHeHHH MeTojnoMm Kpamepa. 2 3 3
Pemenue cucreM ypaBHenuii merogom l'aycca.
IMompaznen 2.2. CTpyKTypa MHOXECTBAa pEUICHHH CHCTEMBbI 1 3 3

nuHenHbIX ypaBHeHul. Teopema Kponekepa-Kanemnu.

Pazaen 3. OcHOBbI BEKTOPHO# a/1redpbl 2 6 8

Ionmpaznen 3.1. Ilomstue Bekropa. JIuHEWHBIE omepanuu HaJ
BEKTOpaMHM, UX CBOIcTBa. TeopeMa O KOJTMHEApHBIX BEKTOpaXx.
I[CﬁCTBI/I?I Haa BCEKTOpaMM, 3aJaHHBIMHW CBOMMHU KOOpJAWHATAMMH.

1 3 4
Monyne  Bekropa.  Hampasnsioniye — KOCMHYCBI  BEKTOpaA.
KoopauHaTtsel npOM3BOJIBHOIO BEKTOpAa B JEKapTOBOM CHUCTEME
KoopauHaT. CKaJsIpHOE IPOU3BEACHUE BEKTOPOB.
Ionpasznen 3.2. IlonsTHe nuHeHHOTro mpocTpaHcTBa. lIpumepsl
JUHEHHBIX  NpOoCTpaHCTB. JIMHENMHas  3aBHCHMOCTH u
HE3aBUCUMOCTb BEKTOpPOB. PaHr cucremsl BEeKTOpOB. basuc u 1 3 4
pa3sMEPHOCTh BEKTOPHOTO MpocTpaHcTBa. KoopanHatel BekTOpa B
Oasuce.
Pa3nen 4. JluneiliHble MHOT000Pa3usl B € BKJINJA0OBBIX 3 6 8
MPOCTPAHCTBAX

[Monpaznen 4.1. YpaBHeHHe MpsIMOM Ha IJIOCKOCTU. YpaBHEHHE
NPAMOM, MPOXOASUIEH Yepe3 3alaHHYI0 TOUYKY MEPIEHAUKYISIPHO
3aJJaHHOMY BekTopy. McciienoBanue oOmmiero ypaBHEHHs MPSMOM. 1 2 3
Yron wMexay OpsAMbIMH.  YCIOBUA — NApajuICIbHOCTH U
NEePIEHUKYISIPHOCTU MPSIMBIX.

Ionpasnen 4.2. YpaBHEHHE IUIOCKOCTH, NPOXOJIAIICH uepes
3alaHHYI0  TOYKY IEPIECHIUKYJISIPHO  3aJaHHOMY  BEKTODY.
HccnenoBanue o0mero ypaBHeHHMsS IUIOCKOCTH. KaHoHmYeckoe
ypaBHEHHE TIPSIMOM B TMPOCTPAHCTBE. YPaBHEHUE TMPSIMOH, 1 2 3
MPOXOAALICH 4Yepe3 JBe Pa3jIu4Hble TOYKHM IIPOCTPAHCTBA. YTIOI
MEXAY IUIOCKOCTSMH. YTOJI MEXKAY HPSIMBIMH B IIPOCTPAHCTBE.
Yroia Mexay IpsiMOM U INIOCKOCTBIO.

Ionpasnen 4.3. KpuBble BTOpOro mopsijka: 3JUIMIC, runepOora,
rapabouia.

Pa3zaesa 5. MHOroueHbl 1 KOMIJIEKCHBIE YHCJIA 2 4 6
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IMonmpaznen 5.1. Muorouiensl. KommekcHble yncna U JeCTBUS

1 2 3
HaJ HUMH. MOZ1ylIb ¥ apI'yMEHT KOMIUIEKCHOTO YHCJIA.
[Toapaznen 5.2. ®opmbl 3amUCH KOMIUIEKCHBIX uuncen. JlercTBus
HaJ KOMIUIEKCHBIMM 4YHCIAMH B TPUTOHOMETPUYECKOH ¢opme. 1 5 3

®opmyna Myaspa. KopeHb N-0i1 cTENeHN U3 KOMIIJIEKCHOTO YHCIa.
ITokazarenpHast popma KomriekcHoro yrcna. Dopmyna Diinepa.

Pa3nes 6. JIuneiiHble onepaTopsl 2 4 8

Ionpasnen 6.1. Tlonstue nuHeitHOTO oOmepaTopa. IIpumepst
JUHEHHBIX onepaTtopoB. JleHcTBU Haj JIMHEHHBIMU ONlEepaTOpaMH.

OOmuii BUJ JIMHEWHOTO oOIepaTopa, MaTpUia JIMHEHHOTO 1 2 4
omneparopa.

Ionmpaznen 6.2. CoOCTBeHHbIE YHUCIIA M COOCTBEHHBIE BEKTOPBI 1 2 4
MaTpulbl. XapaKTEPUCTUYECKUN MHOTOWICH MATPULIBL.

Pa3nes 7. JIuHeiiHble MOJeJIM B IKOHOMHYECKHX 3aa4ax 2 4 10
[onpaznen 7.1. Mogenb MexayHapOIHON TOPTOBIIH. 1 2 5
ITonpaznen 7.2. Cratnyeckas MOJIEb JIMHEITHON 1 2 5
MHOI'00TPACJIeBOM SKOHOMHUKH JIEOHTHEBA.

Bcero 16 32 50

4.2.2. OuHo-3204Hasi (popMa 00yUYeHUsI

KonrtakTHas pabora

Paznenbl, mompaszaessl IUCUUTUTMHBI T 3 CP
Pa3nes 1. Marpuunas aiaredpa 2 2 6
[Toapazaen 1.1. Matpuiel. Onepanuu Hag MaTpuriamMu. OCHOBHBIC
CBOMCTBa onepanuii Hag maTpuriamu. Onpenenurens. Berancnenue 1 1 3
obOpatHoit maTpuibl. CBOMCTBa OOpPaTHOW MATPHUIIBI.
Ionpasnen 1.2. Panr matpuisl. Berauciaenue panra MaTpuisl. 1 1 3
Paspnen 2; Pemenne cucrem JIMHEHHBIX aJredpamyecKux 3 2 9
yYPaBHeHMit
Ilonpasnen 2.1. PemeHne cucreM ypaBHEHHH MaTpUUHBIM
MeronoMm. Pemenwe cucrtem ypaBHeHunl wmeronoM Kpamepa. 2 1 5)
Pewenue cucrem ypasHeHui meronoM I'aycca.
IMogpaznen 2.2. CrpykTypa MHOXECTBAa pELIEHUH CHCTEMBI 1 1 4

nuHenHbIX ypaBHeHul. Teopema Kponekepa-Kanemnn.

Pa3nes 3. OcHOBBI BeKTOPHO# aJ1redpsbl 2 2 10

IMonmpaznen 3.1. Ilomsartwe BekTopa. JIMHEWHBIC oOmepanuu HaL
BEKTOpaMH, UX CBOMCTBa. Teopema O KOJJIMHEAPHBIX BEKTOpax.
JleificTBUsL HajA BEKTOpaMu, 3aJaHHBIMH CBOMMM KOOPJHWHATaMHU.

1 1 6
Mopayne  Bektopa.  Hampasmisromue — KOCHHYCBI  BEKTOpA.
KoopauHatel NpOM3BOJIBHOTO BEKTOpa B JIEKAPTOBOW CHUCTEME
koopauHaT. CKaJsIpHOE IPOU3BEACHUE BEKTOPOB.
Ionpasznen 3.2. IlonsTHe nuHeHHOro mpocTpaHcTBa. lIpumepsl
JUHEWHBIX  MPOCTpaHCTB.  JIMHEHHas  3aBUCUMOCTH u
HE3aBUCHUMOCTb BEKTOpOB. PaHr cucrtembl BekTOpoB. basuc u 1 1 4
Pa3MEPHOCTh BEKTOPHOTO MpocTpaHcTBa. KoopauHaTel BEKTOpa B
6asmuce.
Pasnen 4. JluneiliHble MHOT000pa3usi B € BKJIANJA0OBBIX 3 3 10

MPOCTPAHCTBAX
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IMonpasnen 4.1. YpaBHeHHE NpsSIMON Ha IUIOCKOCTH. YpaBHEHHE
MPSIMOM, MPOXOJAIIEH Yepe3 3aJaHHYI0 TOYKY MEpPIEHIUKYISIPHO
3ajlaHHOMY BekTopy. MccnenoBaHue o0mero ypaBHeHHs MPSMOM. 1
Yron wMexay OpsAMbBIMH.  YCJIOBUS — MNapajuIeIbHOCTH U
NEPIEHIUKYIISIPHOCTH IPSIMBIX.

IMonpaznen 4.2. YpaBHEHHE IUIOCKOCTH, NPOXOJAIIEH uepes
3alaHHYI0  TOYKY IHEPIEHIUKYJISAPHO  3aJaHHOMY  BEKTODY.
HccnenoBanue o0mero ypaBHeHHMs IUIOCKOCTH. KaHoHuYeckoe
ypaBHEHHE TMPSIMONH B TNPOCTPAHCTBE. YpaBHEHUE NPSIMOMH, 1
MPOXOAALIEH 4Yepe3 JBE pa3jIu4Hble TOYKH IPOCTPAHCTBA. YTOJI
MEXAY IUIOCKOCTSMH. YTOJI MEXAY NPSIMBIMH B IPOCTPAHCTBE.
Yrois Mexay IpsIMOH U INIOCKOCTBIO.

Ionpasnen 4.3. KpuBble BTOpOro mopsijka: 3JUIMIC, runepOora,
rapabouia.

Pa3znesa 5. MHoOroueHbl 1 KOMIIEKCHBIE YHMCIa 2

10

[Toxpaznen 5.1. MHorouneHsl. KoMIuiekcHbIe Ynciia ¥ ACHCTBUS
HaJ HUMU. MOyllb ¥ apryMEHT KOMIUIEKCHOTO YHCJIA.

[Toapaznen 5.2. ®opmbl 3amUCcCH KOMIUIEKCHBIX uuncen. JlercTBust
HaJ KOMIUICKCHBIMU YHUCJIaMH B TPHUTOHOMETPUYECKOH (dopMme.
®opmyna Myaspa. KopeHb N-0#i CTENEHU U3 KOMIIJIEKCHOTO YHCIA.
INokazarenpHast popma KomIuiekcHOro yrcna. @opmyna Diinepa.

Pa3ned 6. JInuHeiiHbIe onepaTopsbl 2

10

Ionpaznen 6.1. Tlonstue nuHeitHOTO oOmepaTopa. IIpumepsl
JMHEWHBIX onepaTopoB. [[elcTBUA HaJl TMHEWHBIMU ONEPATOPaAMH.
OOmmii BUA JUHEHHOTO omepaTopa, MaTpuia JHHEHHOTO
omneparopa.

IMonpasznen 6.2. CoOCTBeHHBIE 4YMCIA U COOCTBEHHbBIE BEKTOPHI
MaTpullbl. XapaKTEPUCTHYECKUI MHOTOWICH MATPULIBL.

Paznen 7. JInHedHbIE MOAEJIH B DKOHOMHYECKHX 321a49aX

12

[Toapazaen 7.1. Moaenb MEXTyHaApOAHOW TOPTOBIIH.

[Tonpaznen 7.2. Cratnyeckas MOJIEIIb JIMHEHOU
MHOI'00TPACJIeBOY SKOHOMUKH JIEOHTHEBA.

LI

N w| e

Bcero 16

67

4.3. IlepeyeHb TeM U Y4eOHO-METOAMYECKOr0 odecneveHus JAJs1 CAMOCTOSTEIbHOM

paGoTbl 00y4aouuxcs

O0BéM, u
Ne Tema camocTOSATETEHON Y4eOHO-MeToInYecKoe ¢dopma oOyueHHs
/11 paboThI oOecrieyeHue OYHasi | OYHO-
3a04HasI
Ioapa3nen 1.1. Marpuubl. Onepanuu Hax MatpuuamMu. OCHOBHbIE 2 3
cBoiicTBa omepaunuii Hag marpunamu. Onpenenurtenb. BbrumcieHue
oOpaTHoii MaTpulbl. CBOMCTBA 00PaTHOI MATPHUILbI.
1. | OGmas dbopmyna s | Pxxesckuii C. B. Bricias 2 3
BBIYHMCIICHHS OTpeNenuTeNnel, | MmatemaTuka I: muHeiiHas anrebpa u
Teopema Jlammnaca. aHAUTUYECKast TeOMETPHSI:

yaeOHoe nocooue / C.B. PxxeBckuii.
— Mocksa: UHOPA-M, 2019. —
211 c. - TekcT: SJIEeKTPOHHBIN. -
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URL:
http://znanium.com/catalog/product
/1065260

Briciras MaTeMaTHKa TS
9KOHOMHCTOB: YUeOHUK TUIS
CTYJICHTOB BY30B, OOYYaroniuxcs
no SKOHOMUYECKUM
cneruanbHocTsM / [H. 1II. Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOuutH, 2010 - 480 c.

Honpasmea 1.2. Panr
Boiuuncienne paira MaTpuibl.

MaTpulbl.

basucHblii MHMHOPp MAaTpPHUBI.

2. | bazucHbIif MHHOpP MaTPUIIBI

Pxesckuii C. B. Briciias
MareMartuka l: 1uHeiHas anredpa u
aHaJTUTUYeCKast reoMeTpus
yaeoHoe nocodue / C.B. PxeBckuii.
— Mocksa: UH®PA-M, 2019. —
211 c. - TekcT: SIEeKTPOHHBIM. -
URL:
http://znanium.com/catalog/product
/1065260
Beicias

MaTeMaTHKa st
3KOHOMUCTOB: y4eOHUK JUTS
CTYACHTOB BY30B, OOYYaIOLIMXCS
o SKOHOMHMYECKUM
cnenuanbHocTsM / [H. III. Kpemep
[v ap.]; mox pex. H. III. Kpewmepa -
M.: FOnurn, 2010 - 480 c.

Hoapa3znea 2.1. Pemienne cucreM ypaBHeHHA MATPUYHBIM METOAO0M.
Pemienne cucrem ypaBHeHuit merogom Kpamepa. Pemenune cucrem

ypaBHeHuii MeTonoM ["aycca.

3. | Pemenue cucrem ypaBHEHUI
merogoM XKopaana-I'aycca.

Pxenckuii C. B. Bricmas
MareMaruka l: JIuHeiHas anredpa u
aHaJIUTHYECKAs reOMETpUs
yuebHoe nocobue / C.B. PxxeBckuid.
— Mocksa: UH®PA-M, 2019. —
211 c. - TekcT: >IEeKTPOHHBIM. -
URL:
http://znanium.com/catalog/product
/1065260
Bricmas

MaTeMaTHKa E
3KOHOMUCTOB: y4eOHHK I
CTYJEHTOB BY30B, O0OYy4YarOIIUXCs
o HKOHOMHUYECKUM
cnenuanbHocTsM / [H. 1. Kpemep
[v ap.]; mox pen. H. III. Kpemepa -
M.: FOnurn, 2010 - 480 c.

Honpaszgea 2.2. CTpyKkTypa MHOKECTBA pellieHUH CHCTeMbl JHHENHbIX
ypaBHeHuii. Teopema Kponekepa-Kanesiu.

4, Pemenue OJTHOPOJTHBIX
CUCTEM ypaBHECHMM.

Pxesckuii C. B. Briciias
MaTemaTHka [: muHeiHast anredpa u
aAHATUTHYECKAs TCOMETPHSL:
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yuebHoe nocobue / C.B. PxeBckuii.
— Mocksa: UH®PA-M, 2019. —
211 c. - TekcT: 2NEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260
Boicmas MaTeMaTHKa ISt
3KOHOMUCTOB: y4eOHHK U1
CTYACHTOB BY30B, OOY4YalOUIMXCS
o SKOHOMUYECKHM
cnenuansHocTsM / [H. III. Kpemep
[v ap.]; mox pen. H. III. Kpemepa -
M.: FOnurn, 2010 - 480 c.
Hoapa3znen 3.1. IlonsaTme BexkTOpa. JIMHeiiHbIe omnmepanmuM Hajg
BeKTOpamMH, HX cBoiictBa. Teopema 0 KoUIMHeapHBIX BeKTOpaXx.
JlelicTBUSI HAJA BeKTOPaMH, 33JaHHBIMM CBOMMH KOOPAWHATAMM. 4 6
Monyab BekTopa. Hampapiasiomme kocuHycbl BekTopa. KoopamHarsbl
NMPOM3BOJBLHOI0 BEKTOPa B JIeKapTOBOil cHUCTeMe KOOPAUHAT.
CkansipHoe npousBeJieHHe BEKTOPOB.
Pxesckuii C. B. Bricmas
MareMmartuka l: 1uHeiHas anredpa u
aHaJUTUYECKas TEOMETPHUS
BexTopnoe npousBeneHue | yaeonoe nmocooue / C.B. PxxeBckuid.
5. | BEKTOpOB. Cmemannoe | — Mocksa: UH®PA-M, 2019. — 4 6
IIPOU3BECHHUE BEKTOPOB. 211 c. - TekcT: 2JIEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260
IMonpasznen 3.2. Ilonsitme JuHeliHOro mnpocrpancrBa. Ilpumepsl
JIMHEHHBIX MPOCTPaHCTB. JIMHelHAsA 3aBHCHUMOCTH W HE3aBHCHMMOCThb 4 4
BeKTOpOB. PaHr cucrembl BekTopoB. ba3uc u pa3mepHOCTh BEKTOPHOTO
npocrpanctBa. Koopaunarel BekTopa B 6a3uce.
Pxesckuii C. B. Briciias
[Ipocreiimne clelCcTBUA | MaTeMaTuka l: nuHeliHas anreOpa u
aKCHOM JUHEIHOTO | aHATUTUYEeCKas reoMeTpHUs
MIPOCTPAHCTBA. yuebHoe mocobue / C.B. PxeBckuii.
6. | [logmpocTtpancTBo nauHelHoro | — MockBa: UH®OPA-M, 2019. — 4 4
npoctpanctBa. [Ipocreiimme | 211 c. - TekcT: 3JIEKTPOHHBIN. -
CBOIICTBa muHeitHo | URL:
3aBUCHMBIX BEKTOPOB. http://znanium.com/catalog/product
/1065260
Honpasgen 4.1. YpaBHeHHe MNpsIMOl HAa IJIOCKOCTH. YpaBHeHHE
NpsAMoi, NpoxoAsiieil uYepe3 3aJaHHYI0 TOYKY MepPHEeHINKYJISAPHO 3 4
3aJaHHOMY BeKTOpy. MccienoBanue o01mero ypaBHeHusi NpsiMoil.
YpaBHeHue npsimoid, | Pxkesckuii C. B. Bricmas
MPOXOAIICH Yepe3 3alaHHyr0 | MaTemaTuka I: muHeliHas anrebpa u
TOYKY NapajuiebHO JAHHOMY | aHAJIUTHYECKas reoMeTpus
7 BEKTOpYy. YpaBHEHHE MpsMoi, | yaeoHoe nocodue / C.B. PxkeBckuii. 3 4
" | npoxoasieir  yepe3  1aBe | — Mocksa: UH®PA-M, 2019. —
JAHHBIE ToukH. | 211 c¢. - TeKCT: AIEeKTPOHHBIN. -
[Tapamerpuueckue ypaBHenusi | URL:
MIPSIMOMA. http://znanium.com/catalog/product
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http://znanium.com/catalog/product/1065260
https://znanium.com/catalog.php?item=author&code=157251
http://znanium.com/catalog/product/1065260
http://znanium.com/catalog/product/1065260
https://znanium.com/catalog.php?item=author&code=157251
http://znanium.com/catalog/product/1065260

Crpannna 11 u3 37

/1065260

Briciras MaTeMaTHKa TS
9KOHOMHCTOB: YUeOHUK TUIS
CTYJICHTOB BY30B, OOYYaroniuxcs
o SKOHOMHYECKUM
cnermanbsaocTsM / [H. III. Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.

Honpasagen 4.2. YpaBHeHHe IJIOCKOCTH, MPOXOAsiIeH 4yepe3 3aJIaHHYIO
TOYKY NePHeHINKYJAPHO 3aJaHHOMY BekTopy. HMcciaenoBanue oduiero

YpPaBHEHUA

IJIOCKOCTH.

Kanonunueckoe

ypaBHeHHe TNIpsiMOii B

NMPOCTPAHCTBE. Y PaBHEHUE NPSAMOM, IPOXOAALLEH Yepe3 ABe pasInYHbIe
TOYKH MPOCTPAHCTBA.

[lapamerpudeckue ypaBHEHUS
IIPSAMON.

Pxesckuii C. B. Beicmas
MaTemaTHka [: muHeiHasr anredpa u
aHaIUTHYeCKas reoMeTpHUs
yueOHoe mocobue / C.B. PxeBckuid.
— Mocksa: UTHOPA-M, 2019. —
211 c. - TekcT: 2JIEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Briciras MaTeMaTHKa TS
SKOHOMUCTOB: YUeOHUK TUIS
CTYJICHTOB BY30B, OOYJaromIuxcs
o HKOHOMUYECKUM
cneruanbHocTsM / [H. 1. Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.

Hoapa3znen 4.3. Kpusble BTOpOro
napaboJia

NopsiIKA: JJUIMIC, Tunepoosa,

BeiBog KaHOHMYECKOTO
ypaBHEHHUs >JuMIca. BriBoj
KaHOHUYECKOIO  ypaBHEHUS
rUNepOOJIbL. BeiBog
KaHOHUYECKOTO0  YPaBHEHMS
napadoJIbI.

Pxenckuii C. B. Bricmas
MareMaruka l: JIuHeiHas anredpa u
aHaJIUTHYECKAs reOMETpUs
yuebHoe nocobue / C.B. PxxeBckuid.
— Mocksa: UH®PA-M, 2019. —
211 c. - Tekcr: SMEKTPOHHBINA. -
URL:
http://znanium.com/catalog/product
/1065260
Bricmas

MaTeMaTHKa E
3KOHOMUCTOB: y4eOHHK I
CTYJEHTOB BY30B, O0OYy4YarOIIUXCs
o HKOHOMHUYECKUM
cnenuanbHocTsM / [H. 1II. Kpemep
[v ap.]; mox pen. H. III. Kpemepa -
M.: FOnurn, 2010 - 480 c.

Honpaszaea 5.1. MHOro4wieHbl 1 KOMILJIEKCHbIE YN CJIA

10.

Pa3znoxxeHne MHOrowicHa Ha
MHO)HUTeNU. Teopema besy.

Pxesckuii C. B. Briciras
MareMaruka l: IuHeiHas anredpa u
aHaJTUTUYECKast reoMeTpus

yaeOHoe nmocodue / C.B. PxkeBckuid.
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— Mocksa: UH®PA-M, 2019. —
211 c. - TekcT: 2JIEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Briciras MaTeMaTHKa TS
SKOHOMUCTOB: YUeOHUK JUTSt
CTYJICHTOB BY30B, OOYYarouiuxcs
no HKOHOMUYECKUM
crienmanbHocTsIM / [H. 1. Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOuutH, 2010 - 480 c.

Honpaszgea 5.2. ®opMbl 3anMCH KOMIUIEKCHBIX 4Hces. JleidicTBUS HajX
KOMILIEKCHBIMH 4YHMCJIaMH B TPUIOHOMeTpHYecKoil dopme. Popmyna
Myaspa. KopeHns N-0ii cTemeHM M3 KOMILUIEKCHOIO  YHCJA.
IToka3aTenbHas gopmMa KOMILIEKCHOT0 yncja. Popmyna Jiiiepa.

Pxxesckuii C. B. Beicmas
MareMaruka l: TuHeiHas anredpa u
aHaJIUTHYECKas reoOMeTpus
yaeOHoe nmocooue / C.B. PxxeBckuid.
11. | HepaBeHCTBO TpeyrojbHUKA — Mocksa: UH®PA-M, 2019. —
211 c. - TekcT: 2NEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Monpaszaen 6.1. [lousitue JuHeiiHOro oneparopa. Ilpumepsl JHUHEHHBIX
oneparopos. JleiicTBus Hax JHHEHHBIMH omeparopamu. OOmmil BUJ
JIMHEHHOr0 oneparopa, MaTpULA JTHHEIHHOr0 oneparopa.

Pxesckuii C. B. Bricmias
MaTemaTHka [: muHeiHast anredpa u
aHaIUTHYeCKas reoMeTpHUs
yuebHoe mocobue / C.B. PxeBckuid.
— Mocksa: UTHOPA-M, 2019. —
211 c. - TekcT: 2JIEKTPOHHBIN. -
URL:
http://znanium.com/catalog/product
/1065260

Briciias MaTeMaTHKa TS
9KOHOMHMCTOB: YUeOHUK TUIS
CTYJICHTOB BY30B, OOYYarouIuxcs
o SKOHOMHYECKUM
cneruanbHocTsM / [H. 1II. Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOnutn, 2010 - 480 c.

IIpeoOpa3oBanue  MaTpUIbI
12. | nuHeiiHOTO oOmeparopa TpHU
nepexojie K HoBoMy 06asucy

Monpasaen 6.2. CoGcTBeHHbIe YHCJIA M COOCTBEHHbIE BEKTOPBI
MaTpHullbl. XapaKTePUCTUYECKNil MHOTOYJIEH MAaTPHUIIbI.

Pxesckuii C. B. Bricas
HNuBapuaHTHOCTH MareMaruka l: 1uHeiHas anredpa u
XapaKTePUCTHIECKOTO aHAIMTUYECKas TeOMETPHS

MHOTOYJI€HAa  OTHOCHTENBHO | yueOHoe mocobue / C.B. PkeBckmii.
BbIOOpa Oa3uca — Mocksa: UTHOPA-M, 2019. —
211 c. - TekcT: SJIEeKTPOHHBIN. -

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

Briciras MaTeMaTHKa TS
9KOHOMHCTOB: YUeOHUK TUIS
CTYJICHTOB BY30B, OOYYaroniuxcs
no SKOHOMUYECKUM
cneruanbHocTsM / [H. 1II. Kpemep
[u ap.]; mox pen. H. III. Kpemepa -
M.: FOuuTtH, 2010 - 480 c.

Ioapaznea 7.1. Moaeab Me:KTYHAPOAHOWH TOPTOBJIH. 5 6
Pxesckuii C. B. Beicmas
MaTemaTHka [: muHeiHast anredpa u
aHaIUTHYeCKas reoMeTpHUs
yuebHoe mocobue / C.B. PxeBckuii.
— Mocksa: UH®PA-M, 2019. —
Hcnonp3zoBanue anreOpsl .
211 c. - TekcT: 2JIEKTPOHHBIN. -
MaTpuL. Hcnonb3oBanune URL:
CHUCTEM JIMHEWHBIX ' .
.. | http://znanium.com/catalog/product
14. | anreOpandyecKkux ypaBHCHHM. 5 6
/1065260
Mopens JleonTheBa
N Briciras MaTeMaTHKa IS
MHOTOOTPACJIeBON 3KOHOMMKH )
. 9KOHOMMCTOB: y4eOHUK JUIS
(6amaHCOBBII aHaTU3).
CTYJICHTOB BY30B, OOYYarouIuxcs
o SKOHOMUYECKUM
cneruanbHocTsM / [H. 1II. Kpemep
[u ap.]; mox pen. H. L. Kpemepa -
M.: FOnutn, 2010 - 480 c.
Hoapa3nen 7.2. CraTuyeckas Mojedb JHHEHHOW MHOrooTpacsjeBoi 5 6
JKOHOMMKH JIeoHTHeBA.
Pxesckuii C. B. Briciras
MareMartuka l: InHeiHas anredpa u
aHaJTUTUYECKast reoMeTpus
S KOHOMIKO-MATEMATHICCKas yuebHoe nocobue / C.B. PxxeBckuid.
— Mocksa: UH®PA-M, 2019. —
MOJIEJTh MEKOTPACIEBOTO . .
211 c. - TekcT: SJIEeKTPOHHBIN. -
Oananca. [Ipumenenue URL:
0aJlaHCOBOIO MeToaa B ) .
A http://znanium.com/catalog/product
15. | ananmze SKOHOMHUYECKUX 5 6
. . /1065260
MOKAa3aTeNeH. Jluneitnas
Bricmias MaTeMaTHKa IE
MOJEJb TOPrOBIIN. )
HKOHOMUCTOB: y4eOHUK TUIst
CrpykrypHas MaTpuna
CTYJIEHTOB BY30B, O0OY4YarOIIUXCS
TOPrOBIIN.
o HKOHOMHUYECKUM
cnenuanbHocTsM / [H. 1II. Kpemep
[v ap.]; mox pen. H. III. Kpemepa -
M.: FOnurn, 2010 - 480 c.
Bcero 50 67
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5. ®oHx OLIEHOYHBIX CPEACTB AJIsl IPOBEICHUs MPOMEKYTOUHOM aTTeCTAlUN

5.1. dransl GopMuUpPoOBaHKMS KOMIIETEHIM I

HNuauxkarop
IToapasaen puCHUNITHHBI Komnerenuust | 1ocTuxeHus
KOMIIEeTeHIIUH
ITogpaznen 1.1. Matpunpl. Onepanu HaJl MaTpUILIAMMU. 33
OcHOBHBIE  CBOMCTBAa ONEpalMid HAJ  MaTpULAMHU. OIIK-2
Onpenenurens.  Boruncnenne  oOpaTHOW — MaTpUIBL V4
CBoiicTBa 00paTHOW MATPHIIBI.
ITogpaznen 1.2. Panr wmatpuusl. Beiunciienue panra OITK-2 33
MATPHIIBL. V4
Ilonpaznen 2.1. Pemenue cucreM ypaBHEHHM MaTpUYHBIM OIIK-2 33
MeToAoM. PemieHue cucTeM  ypaBHEHHUHM  METOAOM va
Kpamepa. Pemenue cucreM ypaBHeHuit MetonoM ['aycca.
Ilompaznen 2.2. CrpykTypa MHOXECTBAa pELIEHUI OIIK-2 33
CHUCTEMBbI JIMHEHHBbIX ypaBHeHHU. Teopema Kponekepa- va
Kanemnu.
[Moxpaznen 3.1. Tlonstue Bektopa. JIuHeliHble onepanuu OIlK-2 33
HaJ BEKTOpPAaMHM, UX CBOMCTBAa. Teopema 0 KOJUIMHEApHbIX
BeKTOpax. /[elicTBHs Hal BEKTOpaMM, 3alaHHBIMUA CBOMMU
KoopauHatamMu.  Moaynbe  BekTopa.  Hampabinstoiiue V4
KOCHHYCHI BekTopa. KoopauHaTsl Mpor3BOJIBHOTO BEKTOPA
B JeKapToBOM  cucteme  koopauHar.  CkaisspHOe
MIPOU3BEICHUE BEKTOPOB.
[onpaznen 3.2. Ilonstue aMHEHHOrOo MPOCTPAHCTBA. OIIK-2 33
[Ipumepsl JIMHEUHBIX MIPOCTPAHCTB. JInneinas
3aBUCHUMOCTb U HE3aBUCHMOCTb BEKTOpPOB. PaHr cucremsl va
BEKTOpPOB.  bazuc ¥ pa3MepHOCTb  BEKTOPHOI'O
npoctpancTBa. KoopauHaTsl BekTopa B 6asuce.
ITogpaznen 4.1. VYpaBHeHWe TpsSMOM Ha IUIOCKOCTH. OIIK-2 33
YpaBHeHHE IIPSAMOH, NPOXOAALICH Yyepe3 3aJaHHYI0 TOUKY
NEPIEHINKYIIPHO 3alaHHOMY BekTopy. MccnenoBanue
o0IIero ypaBHEHUS NPAMOH. YTol MEXIy HpPSIMbBIMH. V4
YcnoBus  mapajienbHOCTH U NEPHEHAHUKYISIPHOCTH
IPSIMBIX.
Ilonpaznen 4.2. VYpaBHEHHE IUIOCKOCTH, HPOXOIALIEH OIIK-2 33
4yepe3 3aJaHHYK0 TOYKY NEPIEHIUKYJIIPHO 3aJaHHOMY
BekTopy. MccrnenoBanue oOIIero ypaBHEHUS IUIOCKOCTH.
Kanonndeckoe ypaBHEHHE TIpSAMOl B IPOCTPAHCTBE.
YpaBHeHHE NPSIMOM, MPOXOIAIICH Yepe3 JABE pa3IUUYHbIE V4
TOYKHM MPOCTPAHCTBA. YTOJI MEXAY IUIOCKOCTAMH. YTOI
MEKIy NPSMBIMU B IIPOCTPAHCTBE. YTOJI MEXAY IIPSIMOH U
IJIOCKOCTBIO.
IMompaznen 4.3. KpuBbie BTOpPOro MOpSAKA: 3JUIHIIC, OIIK-2 33
runep6oia, napabdona. V4
[Moppaznen 5.1. Mmuorowiensl. KoMiiekcHble yuciaa u OIIK-2 33
JNEUCTBUS HaJ HUMU. MOIynb U apryMeHT KOMIUIEKCHOIO va
quClIa.
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[loppaznen 5.2. @opmbl 3amUCU KOMIUIEKCHBIX YHCEIl.
HencTBus Haj KOMIIJICKCHBIMU qucjIaMu B
TpuroHoMmerpuyecko popme. @opmyna Myaspa. Kopenb
N-oi1 cTeneHW W3 KoMILIeKCcHOro umcia. Iloka3arempHas

OIIK-2

33

¢dopma KoMIuIeKCHOro yncia. Popmyna Dilnepa.

[lopgpaznen 6.1. Ilonstue nuHEtHOro omeparopa. OIIK-2 33
[Ipumepsl  nUHEWHBIX  omeparopoB. [lelcTBug Haj
JUHEWHBIMU ~ OTepaTOpaMHu.
oreparopa, MaTpHuIla JIMHEHHOTO omepaTopa.

OO0mmii  BUA JTUHEWHOIO V4

[Toxpaznen 6.2. CoOCTBEHHBIE 4YHCIIa W COOCTBEHHBIC OIlIK-2 33
BEKTOpPbl MaTpHlbl. XapaKTepUCTUYECKUH MHOTOWICH 7
MaTpHIIbI.

[Toapazaen 7.1. Moaenb MEeXTyHapOAHOU TOPTOBIIH. OIIK-2 V4
[Mogpazmen 7.2. Craruueckas MoJeidb  JIMHEWHOU OIlK-2 V4

MHOFOOTpaCHeBOﬁ SKOHOMUKHM JI€OHThEBA.

5.2. llIkaJbl 1 KPUTEPUH OLIEHMBAHUS JOCTHKEHUSI KOMIIEeTeH M I

Bunbl oneHok

Onenku

AxageMuueckas OlleHKa I10 2-X
OayuTbHOM MIKaJIe (3a4eT)

He 3aureno 3adTeHo

5.2.2. Kputepuu onleHUBAHUS TOCTHKEHUS KOMIIETEHIU

Kpurepun ouenku Ha 3auere

OneHka sK3aMeHaTopa,
YPOBEHb

Kpurepun

3auTeHo

OOyyaromuiics MokKa3all 3HaHHWE OCHOBHBIX IOJIOKEHUHN y4eOHOM
JUCLUHUILIMHBI, YMEHHE I[IOJYy4UTh C IIOMOLIBIO IIpErnojaBaTess
MIPaBUJIBHOE PEUIEHUE KOHKPETHOM MPAKTUYECKOW 3aJa4i U3 4ucia
NPEeIyCMOTPEHHBIX  paboyeil  mporpaMMoif, 3HAKOMCTBO ¢
PEKOMEHIOBAHHOM CITPAaBOYHOM

He 3aureno

[Tpu oTBeTe 0OYUAIOIIETOCS BBIABHINCH CYIIECTBEHHBIE MTPOOETBI B
3HAHUSAX OCHOBHBIX MOJOKEHUM y4eOHON TUCIUILUIMHBI, HEYMEHHE
C TOMOUIbIO TMpenojaBaTeNisi IMOJYYUTh MPABHIBHOE pELICHUE
KOHKPETHOM MPaKTHUUECKOW 3aJayd W3 4YHClia MPEeyCMOTPEHHBIX
paboueii mporpaMMoi y4eOHOM TUCIIMILTAHBI

Kpurepuii permieHusi KOHTPOJIbLHOI PadoThI

Ornenka

Kpurepun

3auteHo

CocTaBiieH TpaBWIBHBIA  aNrOpUTM  pelleHHs 3a7ad, B
JIOTUYECKOM PACCY)KIICHHH, B BBIOOpE (OPMYNT M PEIICHUU HET
OomMOOK, TMOJydYeH  BEpPHbIM  OTBET, 3aJaydl  PELICHBI
panoHaIbHBIM CIIOCOOOM

HC 3a4TCHO

3amaHusg KOHTPOJBHOM pabOThl HE PEIHICHbl WU PEeLICHBI
HETPABUIIbHO; UMEIOTCS YITYIIEHUS B 0()OPMIICHUH.

Kpurepuu onieHku TecTOB

Onenka, ypoBeHb
TOCTHIKEHUSA
KOMIIETCHIINH

Onncanne KpuTepuen

OTINYHO, BBICOKHI

ConeprxaHue paBUIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopo1o, NPOABUHYTHIN

CopeprxaHue NpaBUIbHBIX OTBETOB B TECTE HE MeHee 75%
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Y 10BIE€TBOPUTEIIBHO,
MTOPOTOBBIN

ConeprxaHue paBUIbHBIX OTBETOB B TecTe HE MeHee 50%

HeynoBneTBopuTenbHO,
KOMIIETEHIIUSI HE OCBOCHA

ConeprxkaHue mpaBUWIbHBIX OTBETOB B TecTe MeHee 50%

Kpurepun oneHKH yCTHOr0 onpoca

OueHka, ypoBeHb
JIOCTHXKCHHUSI
KOMIIETEHIIUH

Onucanue KpUTEpHUEB

3auTeHo, BEICOKHIA

CTyneHT AEMOHCTpPHUpPYET YBEpPEHHOE 3HAHHME MarepHala, 4eTKO
BBIPAaXKaeT CBOIO TOYY 3pEHHUS 110 paccMaTpUBAEMOMY BOIPOCY,
MPUBOJISl COOTBETCTBYIONINE PUMEPHI

3auTeHo, NPOABUHYTHIH

CTylIeHT JEMOHCTPUpPYET YBEpPEHHOE 3HAHME MaTepuaia, Ho

AOITYCKACT OTACJIbHBIC ITOTI'PCIITHOCTHU B OTBETC

3auTeHO, TOPOTOBBIN

CTylneHT JeMOHCTPUPYET CYIIECTBEHHbIE MNpOOeabl B 3HAHUAX
MaTepHaa, JOIMyCcKaeT OIIMOKU B OTBETaxX

He 3auteno,
KOMIICTCHIIMA HE
OCBOCHA

CTyIeHT TeMOHCTpUPYET He3HaHHE MaTepuaja, JOMyCKaeT rpyobie
OIIMOKU B OTBETAX

Kpurepun oneHkH pemieHus 3a1a4

OneHka, ypoBeHb
JOCTH)KEHUS
KOMIIETCHIIUI

OnucaHnue KpUTEpUEB

3a4TeHO, BHICOKHIA

CTyneHT yBepeHHO 3HA€T METOJIUKY M alTOPUTM pEIleHHUs 3aJadH,
HE JIOMYCKAeT OINOOK MPH €€ BBHITIOJHEHUU.

3auTeHo, IPOABUHYTHIN

CTyaeHT B LIeJIOM 3HAaeT METOJIUKY U aITOPUTM PEILICHU 3aa4l, HE
JIOTTyCKaeT TPYObIX OIMIMOOK MPHU €€ BHITTOJTHCHHUH.

3auTeHO, TOPOTOBBIN

CTyaeHT B LIEJIOM 3HA€T METOJMKY M aJrOPUTM PEILICHUs 3a/Jauu,
JOTyCKaeT OMMOOK MPU €€ BBIMOJHEHUH, HO CITIOCOOEH MCTIPABUTH
UX MPU MOMOIIY MPENOIaBaTeNsl.

He 3auteno,
KOMIIETCHIIUS HE
OCBOCHA

CTyneHT He 3HaeT METOAMKY M aJrOpuUTM peUIeHMs 3aJadH,
JOTyCKaeT TpyOble OMMUOKM TPHU €€ BHITIOJIHEHHH, HE CIOCOOCH
HCIIPABUTH UX IMMPU MOMOIIHN MTPETIOAABATCIIA.

5.3. MaTepuaJbl 1Jisl OLEHKH JOCTHKEHHSI KOMITeTeH M i

«He mpegycmoTpeHb»

«He npenycMOTpeHbI»

«He mpegycmMoTpeHb»

5.3.1.1. Bonipochl K 3K3aMeHy

5.3.1.2. 3aga4u K IK3aMeHy

5.3.1.3. Bonpochl k 3a4eTy ¢ OLEHKOI




5.3.1.4. Bonpocsl Kk 3a4eTy
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Komme-

Ne Conepxxanue TeHmus NIAK

1 Marpuipl. Onepanuu Hajg MaTpuiiaMu. OCHOBHBIE CBOKCTBA OIIK-2 v4
olepanui HaJl MaTpHILIaMHU.

Omnpenenuteny KBaapaTHbIX Matpuil: onpeaeienue u | OIIK-2

2. OCHOBHBIC  CBOMCTBa. MwuHOpPHI W  aiareOpanveckue V4
JIOTIOJTHEHHS.

3 OO6mas ¢popmyra s BBIYUCICHUS omnpenenurenei, Teopema | OIIK-2 33

' Jlanmaca. OOpatHas MaTpuua. V4

4 Bbruucnenne ob6patHoit Matpuibl. CpoiictBa oOpatHo#t | OIIK-2 V4
MaTPHIIBL

5 Panr wmatpunpl. basucHeni muHOp Matpunpl. Beraucnenue | OIIK-2 33
paHra MaTpHIIbI.

6. Pemenne cucrem ypaBHenuit metogom Kpamepa. OIIK-2 V4

7. Pemenue cucteM ypaBHeHuit metogom ["aycca. OIIK-2 V4

8 Pewrenne cucteMsl TMHENHBIX YPABHEHUI B MATPUYHON OIIK-2 Va4

' dhopwme.

9. Pemenue cucreM ypaBHeHuit Merosom ['aycca. OIIK-2 Y4

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

11. | [lonstue BexTopa. JIuHeiHbIe onepanuu Haa BekTopamu, ux |  OIIK-2 33
cBoMcTBa. Teopema 0 KOJUIMHEAPHBIX BEKTOPaXx.

12. | IIpoekmnus BekTopa Ha ocb. OCHOBHBIE cBOMcTBa mpoekuuu. | OIIK-2 33
VYron Mexay BeKTOpaMmH. YToid BeKkTropa ¢ ocbio. IlonsTue
0a3nca BEKTOPHOTO MPOCTPAHCTBA.

13. | HetictBHs HaJ BEKTOpaMHU, 3aJaHHBIMU CBOUMU OIIK-2 33
KoopauHaTamMu. Mojaynb BekTopa. Hampasisione KOCUHYCHI
BeKTOpa. KOOpIMHATEI IPOU3BOJIBHOTO BEKTOPA B JEKAPTOBOM V4
cucTeMe KOOpIUHAT.

14. | CkansgpHoe NIpOU3BEIEHUE IBYX BEKTOPOB. OIIK-2 33

15. | YpaBHeHue mnpsMON Ha TIUIOCKOCTH. YpaBHeHue mpsmoH, | OIIK-2 33
NpoXoJsdlled uepe3 3aJaHHyI0 TOUYKY MNEpIEeHIUKYISPHO
3aJaHHOMY BekTopy. McciemoBanue oOIIEro ypaBHEHHS va
MIPSIMOM.

16. | YpaBHeHue mpsiMOH, mpoxojsmed depe3 3amaHHyro Touky | OIIK-2 33
napajuleIbHO JaHHOMY BEKTOPY.

VYpaBHeHue NPsAMOM, MPOXOASIIEH yepe3 JABE JaHHBIE TOUYKH. Y4
[TapameTpuyeckre ypaBHEHUS IPSIMOM.

17. | Yron wmexmy mpsMbIMH. YcioBus mnapamiensHoctd u | OIIK-2 33
HEepHEeHIUKYISAPHOCTH NPSMBIX. V4

18. | YpaBHeHHE TUIOCKOCTH, IPOXOJIAIICH depe3 3aaanHyro Touky | OIIK-2 33
NEPIEeHANKYIIIPHO  33JaHHOMY BEKTOpy. MccrnenoBaHue Va4
00111ero ypaBHEHUs IMIIOCKOCTH.

19. | Kanonnueckoe ypaBHeHHEe mpsMod B  mpocrtpanctBe. | OIIK-2 33
YpaBHeHHE MNpPAMOW, NPOXOIALICH dYepe3 ABE pPa3IudHbIC va
TOYKHM NpocTpaHcTBa. [lapameTprdeckue ypaBHEHUS IPSIMOI.

20. | Yrom wMexay IUIOCKOCTAMH. Yron Mexay npsameiMa B | OIIK-2 33
IIPOCTPAHCTBE. YTOJ MEXAY IPSIMOM M INIOCKOCTBIO.

21. | Dnunc. BeiBo KaHOHUYECKOTO YpaBHEHUS JUTUTICA. OIIK-2 Y4

22. | UccrnenoBanme ¢Gopmbl dmumnca mo ero kaHoHudeckomy | OIIK-2 v4




Crpannna 18 u3z 37

YpaBHEHHIO.
23. | 'umepOosa. BeIBOJT KAHOHHYECKOTO YpaBHEHHsI TUIIEPOOIIBI. OIIK-2 Y4
24, Muorounensl. Pa3noxxenue wmHorowieHa Ha MHoxutenu. | OIIK-2 v4
Teopema besy.
25. | KommiekcHble 4ucia W JEWCTBHS HaJl HUMH. Monynb u OIIK-2 33
apryMeHT KOMIUIEKCHOTO YHCJIA.
26. @opmbl  3anmucH  KOMIUIEKCHBIX uuncen. JleiictBus wnag | OIIK-2 33
KOMILJICKCHBIMHU YUCJIAMU B TPUTOHOMETPHUYECKOH (hopMe.
27. | ®opmyna Myaspa. Kopenp Nn-oii crenenu u3 xomiiekcHoro | OIIK-2 33
qrca.
28. | llokazatenmpHast Qopma komruiekcHoro uucma. @opmyna | OIIK-2 33
Olinepa.
29. | llonatue nuueliHOro mpoctpanctBa. [Ipumepst nuHelHbIx |  OIIK-2 33
IPOCTPAHCTB.
30. | JIuneiiHasi 3aBUCIMOCTh M HE3aBUCHMOCTH BEKTOPOB. OIIK-2 33
31. | Panr cuctemsl BekTopoB. basuc u pazmepHocts BekTopHOoro | OIIK-2 33
npoctpancTBa. KoopauHaTel BekTopa B 6a3uce.
32. | lonatne nmueitHoro omepatopa. Ilpumepsr muHelHBIX |  OIIK-2 V4
orneparopoB. JlelicTBUS HAJl IMHEHHBIMH OllepaToOpaMu.
33. | O0mwuit BuA JMHEHHOrO omneparopa, MmaTpuia juneiHoro | OIIK-2 V4
oreparopa.
34. | CobcTtBeHHBIE uHncaa W COOCTBEHHBIE BeKTOpbl Matpuipl. | OIIK-2 33
XapaKTepUCTUYECKUI MHOTOYJICH MAaTPHULIBL.
35. Mogenb MEeXTyHapOHOM TOPTOBIIH. OI1K-2 Y4
36. | Cratmueckass  Monenb  JIMHEHHOH  MHOroorpacieBoi | OIIK-2 v4
H9KOHOMHKH JIeOHTheBA.
5.3.1.5. IlepedyeHnn TeM KypCOBBIX POEKTOB (padoT)
«He mpenycmMoTpeHb»
5.3.1.6. Bonipocsl K 3a11UTe KypPCOBOIr0 NMpoeKkTa (padorsl)
«He npexycMoTpeHb»
5.3.2. OneHo4HbIe MATEPHAJIBI TEKYIIEr0 KOHTPOJIS
5.3.2.1. Bonpocsl TecToB
Komme-
Ne Conep:xkanue - HIK
1. 1 0 3 OIlK-2 V4
Omnpenenutens (0 1 0] paseH...
0 31
ML
(?) 0;
(?) 4
(?)3;
2. | IloaMHOXXECTBO JaHHOTO JIMHEHHOTO mpocTpaHcTBa, 3aMmkHyToe | OIIK-2 33

OTHOCHTEIIFHO JIMHEHHBIX Olepanui, BBEICHHBIX B JIAHHOM
JTMHEHHOM TPOCTPAHCTBE, SIBJIICTCS:

(?) HEMMHEWHBIM TTOATPOCTPAHCTBOM;

(?) cucremoii;

(1) nMHEHHBIM TOAIPOCTPAHCTBOM.
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Bce kopHH XapaKTepUCTUYECKOTO YPaBHEHHUS CaMOCOIIPSKEHHOT O OIIK-2 33
orepaTopa

(!) melicTBUTENBHEIE;
(?) MHUMBIE;

(?) MONOKUTETBHBIC;
(?) oTpuaTeNbHEIE.

Marpuiia TMHEHHOTO oneparopa A, JEUCTBYIOIIETO B HEKOTOPOM OIIK-2 33
JIMHEHHOM TIPOCTPAHCTBE, SIBJSETCS B JAHHOM 0a3uce AMaroHajIbHOM
TOT'JIa ¥ TOJIBKO TOT/Ia, KOTJIa BCE BEKTOPBI 3TOr0 0a3uca sBJISFOTCA ...
(cobcTBEeHHBIMU TS A,

(?) maTpuIEii-CTPOKOIA;

(?) matpuieit cTono10M;

(?) BBIPOKICHHON MaTPHIIEH.

Pacnionoxxenune npsiMbIX B MOPSIJIKE YBEJIMYEHHUS YIJIa UX HAKIIOHA K OIIK-2 33
ocu abcIuce

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

C yBennyeHHeM pacCTOSHUN 0 Hadyasla KOOPJAUHAT NpsSIMble OIIK-2 33
pacroyiaratoTcs:

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

[Mape! mpsiMBIX: OIIK-2 33
Y-6X-10=0, Y- 11X+2=0 MepeCceKaroTCs
Y-5X-8=0, Y-5X+8=0 napaiyieIbHbI
Y-4X-7=0, 4Y + X+20=0 mnepneHauKyJIsIpHbI
Y-3X-4=0, 3Y-9X-12=0 coBmagaroT

BripakeHue, COOTBETCTBYIOIIEE TPAPUKY: OIIK-2 33
Ay
/
3
X
-6 0
M) y=0.5x+3;
(?) y=x-3;
(? y=0.5x-3;
(?) y=-6x+3.

YrnoBoii kodhdunimeHT K npsMoi paBeH... OI1K-2 33
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V><

73 0

(?) 3;

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

10.

VYron mexay npsiMeiMu X -2y +3=0 u 3x+y-5=0 paBeH ...
rpagycam.

(?) 45;

(?) 30;

(?) 90;

" 0.

OIIK-2

V4

11.

KoopauHaTh! BepinnHa mapabonsl Y — 4y — 4X —8 = 0 UMeloT BHI
(-3,2);

(3.2);

(2.3);

(-2,-3).

OIIK-2

V4

12.

KpuBas X2 — yz —4X +6y = 9 uMeeT eHTP B TOYKE C KOOPAUHATAMHU
2, 3);

(4,9);

(4, 6);

(4, -6).

OIIK-2

v4

13.

BerBu mapaGonbl Y- — 4y + 2X + 8 = () HanpaBIICHS ...
BJIEBO;

BIIPABO;

BHU3;

BBEPX.

OIIK-2

v4

14.

Vparenne 4x° —5y” +20x +30y + 10 = 0 onpexernser:
(1) runepOouty;

() mapabomy;

(NoxpyKHOCTB;

() snurc.

OIIK-2

V4

15.

Cpenu BEKTOpOB J = (27_4 j_IZ), b = (i__ ]—E) u
C =(—4i +8]+2k) xommmeapsr...

OIIK-2

33

16.

U3 BekTopoB 3 = (i_—2 I—BIZ) ub= (—i_+2 j—3IZ) KOJUTMHEapHBI
BEKTOPY E, rae A=(-3;1;5), B=(-4:3;2)...

OIIK-2

33

17.

C yBenn4YeHHeM CKaJIIPHBIX MPOU3BECHUI MMapbl BEKTOPOB
pacnojiaratoTcs B MopsIKe:

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

OIIK-2

v4
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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 =321

18.

Bextop C = aXx 5 UMEET KOOPAUHATEI. .. IIPA YCIOBUH, UTO
. a=20-1).b=112

C=(1,-3,2)

C=(123

C=3-21

C=(2,1,-3)

OIIK-2 V4

19.

2 2
W
JlaHO ypaBHEHME IIUICa g +—— =1 Bonpmas momyock 310r0

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

OIIK-2 v4

20.

2 2
AcumnToramu runep6onsr X° Y

16 9

1 ABJIIIOTCA IIPSIMBIC. . .

OIIK-2 V4

21.

=+—X
y 9
DKCIEHTPUCUTET TUIEPOOITBI ﬁ — y_2 —1 paBeH...
4 3

1
?) =,
@) >

2

? —=;

J7

V7

) -

OIIK-2 v4

22.

YpaBHeHHE MpsAMO 3X—06y+12=04g OTpE3KaxX UMEET BULL. ..

Xy
2_Y_1.
('-’)6 3

OIIK-2 33
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23.

YpaBHEHHE OKPY)KHOCTH C IIeHTpoM B Touke (1;2) u pagumycom R=2
UMEET BH/I. ..

@ (x+2) +(y+2)°

@ (x=1)* +(y-2)°
@ (x+2) +(y+2)

2;
4;
4.

OIIK-2

33

24,

Tonyocu swtunca 3X° +16y% =192 pasmu:
®) a=3b 216;

() @a=8Db=23.

?) a=>64 b=12

OIIK-2

v4

25.

Kanonunueckoe YPaBHCHUC 3JIJIUIICA UMCCT BUI:

XZ 2
Oz =1
XZ 2
O+ =1
2 2

X2y
(') ?+b—2:1.

OIIK-2

V4

26.

YpaBHEHHE TUPEKTPUCHI MAPaOOIIbI y2 =8X nmeer ux:
y=-4;

y=8;

y=4,

OIIK-2

V4

217.

MakcuMalibHOE YUCIIO0 JIMHEWHO HE3aBUCHUMBIX BEKTOP-CTOJIOIOB
(cTpoK) Ha3BIBaCTCS:

() Panrom mMatpuiisi;

(?) TlopsiiKOM MATpPHIIBL;

(?) OmpenenureneM MaTpPHIIbI,

(?) lnaroHaabio MaTPHIIbL.

33

28.

Ecnu B MaTpuiie 4ruciIo CTPOK paBHO YKCIY €€ CTOJOIOB, TO TaKas
MaTpHIla Ha3bIBACTCS:

(?) enuHUYHOM;

(1) xBagpatHoI;

(?) muaroHaIBHOM.

OIIK-2

33

29.

Eciu B MaTpune BCC 3JICMEHTBI IJIaBHOM JyaroHalIn PpaBHBI CIUHUIIC,
a BCC OCTAJIbHBIC 3JICMCHTBI — HYJICBBIC, TO TaKad MaTpula
Ha3bIBACTCA. ...

OIIK-2

33

30.

Ecom A m B — 1Ba nuHEHHBIX omepaTopa, IEHCTBYIOIUX B
eBKJINA0BOM mnpoctpaHcTBe E, To omepatop (AB) *, compsbkeHHBIN
IIPOU3BEICHUIO 9TUX OIIEPaTOPOB, paBeH:

OIIK-2

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

31.

Ecnu cymectByrot npoussenenusi AB u BA, npuuem AB = BA, To
Matpuisl A 1 B Ha3pIBaroT:

(M) TlepecTaHOBOYHBIMHU;

(?) PaBHBIMH;

(?) O6patHBIMU.

OIIK-2

33

32.

Ecnu  xapakTepucThyeckoe ypaBHEHHE KBAJpaTHOM MATPHIIbI
NOpsI/IKa N UMEET N MOIMAPHO PA3IUYHBIX JEHCTBUTEIBHBIX KOPHEH,
TO 3Ta MaTpuIla N0J00Ha HEKOTOPOI MaTpHIle:

(?)enuHMYHOI;

(?) xBagparTHOIi;

(1) nuaronasbHOIA.

OIIK-2

33

33.

Ecmum  xapakTepucTHYeCKOe ypaBHEHHE JIMHEHHOIo —olepaTopa,
JCWCTBYIOILIETO B N-MEPHOM JIMHEHHOM NPOCTPAaHCTBE, MMEET n
NONApHO PA3JINYHBIX JCHCTBUTENIBLHBIX KOPHEH, TO CYIIECTBYET
0a3muc, B KOTOPOM MaTpHlia 3TOro oneparopa sBIsieTcs ...
(?)enuHnYHONM;

(") xkBampatHo¥;

(?) nuaroHaIBHOIA.

OIIK-2

33

34.

COBOKYIMTHOCTh M * N JEHCTBUTEIBHBIX YHUCEN, PACIOJIOKECHHBIX B
BUJIE MPSMOYTOJIBHON TaOIUIIBI, TJ€ M — YUCIO CTPOK, N — YHCIIO
CTOJIOLIOB TAaOJIMIIBI, HA3LIBAETCA. . .

OIIK-2

33

35.

KBanparnunas ¢opmMa KaHOHHYECKOrO BHMJa HE HMEET B CBOEH
3aITUCH:

(?) OrpunaTenbHBIX 3HAYCHHIA;

(") TomapHbIX IPOU3BEACHUI TIEPEMECHHBIX;

(?) BekTopos.

OIIK-2

33

36.

B nuneiinoM mpocTpaHcTBe V) 00bIe ABa KOJUIMHEAPHBIX BEKTOpa:
(1) JIuneiino 3aBUCHMBI;

(?) Jluneiino He3aBUCUMBI;

(?) KomrianapHsr;

(?) Mepecekarotcsl.

OIIK-2

33

37.

OmnpenenuTenb MPOU3BEACHHUS IBYX KBaIPATHBIX MATPHUI[ OJTHOTO
MOPSIIKA PABEH:

(1) MpowusBeaeHUIO ONpEACTUTENEH STHX MATPHII;

(?) Cymme ompenenurenei;

(?) YiBoeHHOMY POM3BEICHUIO ONPEACTUTENCH ITUX MATPHIL.

OIIK-2

33

38.

Marpuiia TOXKISCTBEHHOTO OINEpaTopa HE3aBUCHMMO OT BbIOOpa
0asuca B IMHEHHOM MTPOCTPAHCTBE SBIISCTCSL:

(1) EnnanyHoii;

(?) O6parHoi;

(?)TpaHCTIOHMPOBAHHOIA.

OIIK-2

33

39.

B eBKIMIOBOM MPOCTPAHCTBE MAaTpHIlA IEpexoJa OT OIHOrO
OPTOHOPMHUPOBAHHOTO 0a3uca K APYroMy SIBISCTCS:

(?) Enuanunoii;

(?) O6parnoi;

(1) OproronasnbHOI;

(?)TpaHCIIOHMPOBAHHOM.

OIIK-2

33

40.

HpI/I TPAHCIIOHUPOBAHWHU MATPUIIBI €€ ONIPCACTIUTCIIb

OIIK-2

33
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() He menstercs;

(?) MensieT 3HaK Ha TPOTHUBOTIOJIOKHBIH;
(?) YmenbImaercs;

(?) YBenmuuBaercs.

41.

HopmupoBaHHOE IPOCTPAHCTBO — 3TO JIMHEHHOE MPOCTPAHCTBO, B
KOTOpPOM 3ajiaHa HOpMA ...

(?)Bexkropa;

(?)Matpuiisr;

(?)MHoskecTBa.

OIIK-2

33

42.

Ecmu B Kkakoi-HHOYIb CTpOKE MAaTpHIBI NMPHOABUTH IPYTYIO e
CTPOKY, YMHOXXCHHYIO Ha YHCIJIO, TO OMPEACIUTENh 3TOW MaTPHUIIbI
(1) He mensietcs;

(?) MensieT 3HaK Ha POTUBOTIOIOKHBIIA;

(?) YMmenbmaeres;

(?) YBenuuupaercs.

OIIK-2

33

43.

Matpuueii J1MHEHHOro omeparopa, oOOpaTHOro ormepaTopy A,
JeiicTByOlIeMy B JIMHEHHOM MpocTpaHcTBe L M umeromemy B
HEeKOoTOpoM Oaszuce Matpuily A, OyZeT B TOM ke 0Oa3uce marpuia
M A™
(?) E;
(?) A

OIIK-2

33

44,

Pazmep matpuisl C = Az, - Bys paBen:
(") Cuz;
(?) Cas;
(?) Cas.

OIIK-2

33

45.

Marpuita, TpaHCIOHMPOBaHHAs K OPTOTOHAJIBHOW  MAaTpHIIE,
SIBJISICTCSI MaTpUIIEH

(?) Equanunoi;

(?) O6parHoii;

(1) OproronanbHON;

(?)TpaHCTIOHHPOBAHHOM.

OIIK-2

33

46.

Umcno coOOCTBEHHBIX 3HAYSHH CUMMETPHUYECKON MAaTPHUIIBI TIOPSIKA
n ¢ y4€TOM UX KPpaTHOCTU k PaBHO YHCITY

M n;

() k;

(?) n*k.

OIIK-2

33

47.

[TycTh B MPOU3BOJILHOM JTMHEHHOM MPOCTPAHCTBE JaHbI IBa BEKTOpa
C1 M C2 U IyCTh BEKTOpHI a = 2¢1 + 3¢y, € = ¢1 + 5S¢z, y = 3¢1 — 2c¢y.
Torma cuctema BEKTOPOB a, €, y:

(1) JIuneiino 3aBucuma,

(?) JTuneiino HezaBHCHMA.

OIIK-2

33

48.

[TycTh B MPOM3BOJIHHOM JTMHEHHOM MTPOCTPAHCTBE JaHBI JIBa BEKTOpa
C1 M C2 U ITYCTh BEKTOPBI @ = 5¢1 + 3¢y, € = -1 + 2¢y, y = 7¢1 — 3c¢o.
Torna cucrema BEKTOPOB a, €, Y:

(1) JIuneiino 3aBucuMa;

(?) JTuneiino HezaBHcuMa.

OIIK-2

33

49.

XapakTepUCTUYECKUM  ypaBHEHHEM MaTpUIbl A  Ha3bIBaeTCs
ypaBHEHHUE. ..

OIIK-2

33

50.

[Tpu yMHOKEHUU BCEX JIIEMEHTOB HEKOTOPOH CTPOKH MAaTPHIIHI Ha
YHCIIO0 ONPEETUTENh HCXOIHON MaTPHIIBI

(1) YMHOXaeTcst Ha 3TO YUCIIO;

(?) He mensiercs;

OIIK-2

33
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(?) MeHsieT 3HaK Ha MMPOTHUBOIOJIOKHBIH.

51.

I[Ba BCI(TOpa B €BKJIINJOBOM HpOCTpaHCTBC OpTOPOHaJILHBI, €CJIN ux
CKaJISIpHOE IIPOU3BEICHUE PABHO:

(" 0

) 1.

OIIK-2

33

52.

Hanb Toukn A(S; -2), B(-3;-10) Opaunara cepennabl otpe3ka AB
paBHa:

(1,

() -6;

(?) 0;

(?) 4.

OIIK-2

V4

53.

Hanb Touku A(5; -2), B(-3;-10) AGcrucca cepeaunsl otpeska AB
paBHa:

(OFS

(?) -6;

(0

(?) 4.

OIIK-2

V4

54,

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

(?) (1,0);

(?) (-6;2);

(1) (0;2);

(?) (4:-3).

OIIK-2

33

55.

Ecnu KOM4ecTBO CTPOK MATPHIIBI HE PABHO KOJIMYECTBY CTOJIOIIOB,
TO TaKasi MATPUIA HA3BIBACTCS. .

(?) KBagparHas;

(1) HpsmoyronbHas;

(?) TpeyronbHhas;

(?) dunaronanbHas;

OIIK-2

33

56.

Martpuuei Ha3bIBaeTCs:
(1) Tabuia >1€eMEHTOB;
(?) BekToOp;

(?) ynkuus;

(?) umcno.

OIIK-2

33

S7.

Pemennem ypaBuenus XA = B, rae A, B — kBagpaTHbie MaTPHUIIBI
OJIHOT'O M TOT'O K€ MOpPsI/IKa, IpHUYeM A — HEBBIPOKICHHAS MAaTPHILIA,
SIBISICTCS MaTpua X:

() X=BA™;

(?) X=A"B;

(?) X=B/A,;

(?) X=A-B.

OIIK-2

33

58.

Kak u3MeHHUTCS ONpeIeNuTeN b MATPHILBI YETBEPTOTO TTOPSIIKA, €CIIN
KaXK[IbIi €€ 3JIEMEHT YMHOXHUTD Ha 27

(?) yBenmuuntes B 4 pasa;

(?) He usmenurcs;

(") yBenuuurcs B 16 pas;

(?) yBenmuntes B 8 pas.

OIIK-2

33

59.

Kax n3MeHUTCs ONpeesuTellb €CIIH U3 €r0 IEPBON CTPOKH BBIYECTh
TPETHIO YMHOKEHHYIO Ha TpU?

(?) u3MeHuT CBOI 3HAK;

(") ve usmenwures;

(?) yBenmuntes B 3 pasa;

OIIK-2

33
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(?) craneT paBHBIM HYJIIO.

60.

Han tpeyronsauk ABC ¢ Bepmmnamu 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 koapduuueHT npsiMoit Sy — 2x + 7 = 0 paBeH. ..
(1) 04

(?) 2.5;

(?) -2,

”7.

OIIK-2

V4

62.

HpI/I KAaKOM 3HAUCHUU k HpHMLIC y = SX - 2 Hu y = kX + 5 HapaJ'IJ'IeJ'ILHBI?
M 5;

(? -2,

1

(?) -5.

V4

63.

[Tpu xaxom 3HaueHnu k mpsimpie y =2x +4my =kx — 3
TIePIIEHUKYISIPHBI?

(2

(?) -2;

(1) -0.5;

(?) 4.

OIIK-2

V4

64.

Kaxkue mockocty napaienbHbl
1.4x—6y+3z+5=0;
2.2x 3y+z-5=0;
3.6x+8y—4z—6=0;
4. 3x—6y + 3z2-6=0;
5.3x+4y—2z+3=0.
M 1u2;

(M 1u3;

(?”)2u4;

(M 3u4;

M3wus.

V4

65.

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

(N7+17i;

(?) 9-i;

(?) -7+17i.

OIIK-2

33

66.

BepHo 1M yTBepXKIEHHE: OJHOPOIHAs CHCTEMa JIMHEWHBIX
yYpaBHEHHIA SBJIAETCS HECOBMECTHOM?

(?) ma;

(1) mer;

(?) me Bcerna.

33

67.

I'eoMeTprueckoe MECTO TOYEK IIOCKOCTH, TSl KaXIOW U3 KOTOPBIX
CymMMa pacCTOSIHUM 10 NBYX JMaHHBIX TO4YeK ((OKYyCOB) TOU ke
IJIOCKOCTH €CTh MTOCTOSIHHASL BEJIMYMHA, Ha3bIBAIOT. ..

() smmuncowm;

(?) mapabouoii;

(?) runep60J10i§.

OIIK-2

33

68.

FGOMCTpI/ILIeCKOC MECTO TOYCK IIJIOCKOCTH, AJIA K&)K,I[Oﬁ M3 KOTOPBIX

OIIK-2

33
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MOyJib Pa3HOCTH PACCTOSHHU 10 JBYX MAHHBIX TOYeK ((OKYCOB)
TOM K€ IUIOCKOCTH €CTh TIOCTOSIHHAS BEJIMYHMHA, HA3BIBAIOT. . .

(?) snmnicom;

(?) mapabouoii;

(1) runepb6onOii.

69.

Kakoe ypaBHeHHE OMUCHIBAET TE€OMETPUUYECKOE MECTO TOYEK,
paBHOyHalIeHHBIX OT ToukH F(-2, 0), x=27

(?) smmunc;

(") mapabomna;

(?) runepboa.

OIIK-2

V4

70.

CkansipHoe Mpou3BeIeHHe BEeKTOpoB a (4, 2, -5), b (2, 6, 4) paBHO...
" 0;

(? 2;

(?) -2,

(?) 1.

OIIK-2

V4

71.

[poexmust Bekropa 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.

O06bem napaienenuneaa, MOCTPOSHHOTro Ha BekTopax a(3;1;2),
b(2;7;4), c(1;2;1) paBeH...

(?) 12;

ORF

(?) 4,

(?) 5.

OIIK-2

V4

73.

/IBa BekTOpa BCeraa. ..
(1) koMIUTaHAPHBL,

(?) xomIMHEApHBI;

(?) Het BepHOrO OTBETA.

OIIK-2

33

74.

IMepumeTp TpeyroiabHKKa ¢ BepiuHamu B Toukax A (1, 3), B (-2, 3),
C (-2, -1) pagemH...

() 12;

7

(7)) 4;

(?) 5.

OIIK-2

V1

75.

OmnpenenuTh BUI 3aBUCHMOCTH ISl CHCTEMBI JIBYX BEKTOpPOB: Aj (-4,
2, 8); Ay (14, -7, -28).

(?) nuneitHO 3aBUCUMA;

(1) nuHelHO HEe3aBUCUMA.

OIIK-2

33
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Ne Conep:xkanue Komnerennust | UK
1 | INonsTne MaTpuisl. HekoTopsle criennanbHble BUABI MATPHLL. OIIK-2 33
2 | JlelicTBUS HAJ MAaTPHIIAMH U UX CBOMCTRBA. OIIK-2 33
3 | Paar matpunpl. PaBeHCTBO CTpPOYEYHOrO M CTOJIOIIEBOTO paHra OIIK-2 33

MAaTpHIL.
4 | Crynenuatsle MaTpulibl. HaxoxaeHue panra MaTpULIbI. OIIK-2 33
5 | DnemeHTtapHble peodpa3oBaHus MaTpHil. TeopeMa O MPUBEICHUU OIIK-2 33
MaTPHIIBI K CTYIIEHYaTOMY BUJLY.
6 | Beruucnenue onpenenureneit 2 —ro U 3- ro nopsIKa. OIIK-2 33
7 | Pa3noxxeHue onpeneauTets o MepBoi CTPOKe. OIIK-2 33
8 | CpoiicTBa omnpenenuTeNeH. OIIK-2 33
9 | Kpurepuii HeBBIPOXKACHHOCTH KBAAPATHON MaTPHIIBI. OIIK-2 33
10 | MuHOope W anreOpawyueckue  JONONHEHWsA.  PasnokeHue OIIK-2 33
OIpEeNIEeUTENS [0 CTPOKE WU CTOJIOLLY.

11 | Onpenenurens CyMMBbI U TPOU3BEICHUS KBAIPATHBIX MATPHII. OIIK-2 33
12 | CriocoOb! BEIYMCIICHHUS ONIPEIEIUTENEH N-TO MOPSIKA. OIIK-2 33
13 | Cucrembl nuHEHHBIX ypaBHeHMH. PaBHocuipHbie CIIY n OIIK-2 33

aneMeHTapHbie peodpaszoBanus CIIVY.
14 | Kpurepuii copmectHocTH CJIY. Teopema Kponekepa — Kanemnn. OIIK-2 33
15 | Pewienue cucteMbl JUHEHHBIX ypaBHEeHUH MeTtojgoMm ['aycca. OIIK-2 33
Uccnenosanue CIIY.

16 | Ognopomnast CJIY. @yHnameHTanpHas CHUCTEMa  pEIICHHUH OIIK-2 33
OJHOPOJHOW CHCTEMBI.

17 | O6patHas Marpuiia M CHOCOOBI €€ HaxOoXJeHus. PermieHue OIIK-2 33
MaTpU4HOro ypaBHeHus AX = B.

18 | Pemenue CJIY B MmaTtpuunoii popme . OIIK-2 33
19 | Pemienue cucteM n JTUHEWHBIX YPaBHEHHU C # HEM3BECTHBIMHU IO OIIK-2 33

npasuity Kpamepa.

20 | Cucrema akCHMOM JIMHEHHOTO BEKTOPHOTO MPOCTPAHCTBA. OIIK-2 33

21 | ApudpmeTnueckue BEKTOpPHbIE IPOCTPAHCTBA. OIIK-2 33

22 | CBoiicTBa JIMHEHHO 3aBUCHUMBIX M JIMHEHHO HE3aBHCHUMBIX OIIK-2 33

BEKTOpOB. PaHT cCTEMBI BEKTOPOB.
23 | bazuc BEKTOPHOrO MpOCTpaHCTBAa. Pa3MepHOCT, BEKTOPHOTO OIIK-2 33
MIPOCTPAHCTBA.

24 | KoopauHAThl BEKTOpa B 0a3HMCe U UX CAMHCTBEHHOCTb. OIIK-2 33

25 | [IpeoOpa3zoBaHre KOOpJAWHAT BEKTOpa IPH TEPEXOAe OT OIHOTO OIIK-2 33

6asuca K Apyromy.

26 | JluneliHnble orepaToOphl M X CBOMCTBA. OIIK-2 33

27 | Sloapo wm o00pa3 InwmHEHHOro omeparopa. Marpumna JHWHEHHOTO OIIK-2 33

orepaTopa.

28 | CoOcTBeHHBIC 3HAYECHUST W COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIIK-2 33

onepaTtopa. XapaKTepHUCTUYECKOE YpaBHEHHUE.

29 | OnpeneneHue KBaapaTUIHON (HOPMBI. OIIK-2 33

30 | JIuneitHoe mpeoOpa3oBaHUE MTEPEMEHHBIX. OIIK-2 33

31 | KanoHnueckuii 1 HOpMaabHBIM BUIBI KBAAPATHUYHON (POPMBI. OIIK-2 33
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32 | Teopema 0 MpUBEIECHUHN KBaJApaTUUHON (POPMBI K KAHOHHUYECKOMY OIIK-2 33
BUJTY.

33 | CriocoObl npuBeeHUs KBaipaTUUYHON (POPMbI K KAHOHUYECKOMY U OIIK-2 33
HOPMaJIbHOMY BH]TY.

34 | 3akoH MHEPILUHU KBaIPATUYHBIX POPM. OIIK-2 33

35 | Panr W TONOXWTENBHBIA WHIEKC KBaJpaTHYHOW  (HOPMBL OIIK-2 33
[TonoxurenbHO oOmpeneneHHble KBaapatuunble Gopmel. Kputepuii
CunbBecTpa.

36 | OproronansHoOe MpeoOpa3zoBaHUE IEPEMEHHBIX. OIIK-2 33

37 | Cioco6 mpuBeneHus KBaApaTHYHOH (OPMBI K KaHOHUYECKOMY OIIK-2 33
BUJY C [TIOMOIIIBIO OPTOrOHAJIBHOTO MIPe0Opa3oBaHuUs.

38 | JluneiiHple OTOOpakKeHUSI EBKIUIOBBIX TNpocTpaHcTB. [loHsiTHe OIIK-2 33
U30MOp(H3Ma €BKIUIO0BBIX IPOCTPAHCTB.

39 | CamoconpspkeHHbIE orepatopbl M uX Marpuibl. CoOCTBEHHBIE OIIK-2 33
BEKTOPbl M  COOCTBEHHBIE  3HAYCHHsS  CaMOCOIPSDKEHHBIX
OIIepaToOpPOB.

40 | Apdunnbie n ToueuHo-ahPUHHBIE TPOCTPAHCTBA Pa3MEPHOCTH 1, OIIK-2 33
2, 3.

41 | N-mepubie adduHHBIE U TOYCUHO-aPPUHHBIE TPOCTPAHCTBRA. OIIK-2 33

42 | Ilnockoctd B TOYEYHO-a((UHHBIX MPOCTPAHCTBAX, UX B3aUMHOE OIIK-2 33
pacroioKeHHe.

43 | Beimykiible MHOKECTBA B TOUCYHO-a(PPUHHBIX TPOCTPAHCTBAX. OIIK-2 33

44 | TlpeoOpazoBaHue KOOpPAMHAT TOYKH B TOYEHHO-a(HUHHBIX OIIK-2 33
MIPOCTPAHCTBAX.

45 | 'eomeTpruecKue CBOMCTBA JUHEHWHBIX OTOOpakeHWH adUHHBIX OIIK-2 33
npocTpancTB. AGQGUHHBIC U U30METPUIECKUE OTOOPAKCHHSI.

49 | IlocTtaHoBKa 3amaydl MeXoTpaciaeBoro Oamanca. Kpurepuit OIIK-2 33, V4
HNPOAYKTUBHOCTH TEXHOJIOTMYECKOH MaTpHIbl. DKOHOMMYECKHI
CMBICJT MAaTPHUIIHI TIOJTHBIX 3aTpPaT.

47 | llonatue BexkTOpa. JIuHeHHBIE oOmepanuu HaJ  BEKTOPAMHU: OIIK-2 33
CJIO’)KEHUE U BBIYUTAHUE BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO.
KonnrHeapHble 1 KOMITJIaHAPHBIE BEKTOPBI.

48 | [IpsmoyronpHas CUCTeMa KOOpPAMHAT Ha IUIOCKOCTH U B OIIK-2 33
npoctpanctBe. Koopaumnatel BekTopa W TOYkM. KoopauHaTsl
CYMMBI BEKTOPOB M IPOU3BEACHUS BEKTOpa Ha YHCIO. YCIOBHUE
KOJJTAHEAPHOCTH JABYX BEKTOPOB.

49 | ynmua Bektopa. PaccrosiHne Mexmy aBymsi Toukamu. CKalsipHOE OIIK-2 33
npousBefieHHe BekTopoB. OCHOBHBIE CBOicTBa. BrlpakeHue
CKaJISIPHOTO IIPOM3BEICHUS Yepe3 NPSIMOYTOJIbHbIE KOOPAUHATHI.

50 | BektopHoe 1 cMelIaHHOE MPOU3BECHUSI BEKTOPOB. VX CBONCTBA U OIIK-2 33
BBIPa)KEHUS Yepe3 NPSIMOYTrOJIbHbIE KOOPAHHATHIL.

51 | IlonsTne nMHEWHOro mpocTpaHcTBa. JIuHEHHas 3aBUCUMOCTh OIIK-2 33
9JIEMEHTOB  JIMHEHHOro  mpocTpaHcTBa. basuc  nuHEHHOro
IIPOCTPAHCTBA. PasmepHOCTB JIMHENHOT O IIPOCTPAHCTBA.
Nzomopdusm.

52 | Mojenb MeXIyHapOIHOM TOPTOBIIH. OIIK-2 33, V4
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53

YpaBHeHUs NPSAMOM Ha IUIOCKOCTH. HOpMalIbHBIN BEKTOP IPSAMOIA.
PaccrossHME OT TOYKHM 1O IPSIMOM. YTOJI MEXKIAY ABYMsI IIPSIMBIMH.
YcnoBus napauieIbHOCTH U NEPIEHAUKYISPHOCTU IBYX IPSIMBIX.
Touka nepecedyeHust 1ByX NMPSAMBIX.

OIIK-2

33

54

[Inockocth B NpPOCTpaHCTBE.  YpPABHEHUS  IUIOCKOCTU B
npoctpaHcTBe. HopMmanbHBI BEKTOp IUIOCKOCTH. PacctosHue ot
TOYKH /10 IJIOCKOCTH. YTOJI MEXAY ABYMsI INIOCKOCTSIMU. Y CIIOBHS
MapaJuIeIbHOCTU U NEPIICHANKYJISIPHOCTH JBYX IJIOCKOCTEH.

OIIK-2

33

55

Yrosm Mexay OpsSMOM M IUIOCKOCTBIO B IIPOCTPAHCTBE. Y CIOBHS
[apaJUIeIbBHOCTH U NEPHEHIUKYJIIPHOCTH NPSAMON U IUIOCKOCTH B
IIPOCTPAHCTBE.

OIIK-2

33

56

JIvHMM BTOPOTO TMOpSAJKAa HA IUIOCKOCTH: ODJUIMIIC, THUMepoOona,
napabosa. DKCUEHTPUCHUTET, IUPEKTPUCHI U (DOKYCHl KPHUBBIX
BTOPOTO MOPsAKA Ha MJIOCKOCTH.

OIIK-2

33

5.3.2.3. 3aga4u A1 NPOBEePKH YMEHHUIl 1 HABBIKOB

Conep:kanue

Komnerennus

AJIK

Pemmmth cucremy nuHeHbIX ypaBHeHUN MeTosioM Kpamepa:

5x+8y+3z=-18
3X—-2y+62=7
2X+y—-2=-5

OIIK-2

v4

PemuTe cucrteMy JIMHEWHBIX ypaBHEHHI MeTo1oM Kpamepa
MaTpUYHBIM METOOM:

X—4y-27=—7
3X+y+z2=5
3X—-5y—-6z=-7

OIIK-2

V4

Pemute cucteMy JIMHEWHBIX YpaBHEHH MeTO0M [ 'aycca
X, +3X, —3X; +4x, =9
X, + X, = X3 +2X, =5
3%, +2X, =X, =9
X; +3X; —5X, =9

OIIK-2

v4

Janbl KoopauHATHI BepiuH mupaMuabl Ai(0,2,7), Az(4,2,5),
A3(0,7,1), A4 (1,5,0). HaiiTu:

1. Jlnuny pedpa A1Ay;

2. Yron mexnay pedpamu AjA; u AjAg,

3. YpaBHenue pedpa A1A4, ypaBHEHHE IIOCKOCTH A1A2A3 |
yros Mexay pedpom AjAy U TNIOCKOCTBIO A1ALAs3;

4. YpaBHEHHUE BBICOTHI, ONYIICHHON U3 BEPIINHBI A4 HA TPaHb
A1AzAgz;

5. Imomanp rpanu A1ArAs 1 00beM MHUPAMUIBL;

Crenarp yepTex.

OIIK-2

V4

Omnpenenute, Kak B3aUMHO PACIONIOKEHBI JBE NPSMbIE, 3alaHHbIC
obumu ypaBHerusmu L1 : {2x—3y—4=0} u L2 : {—4x+6y+6=0}.

OIIK-2

V4

CocraBbTe KaHOHUYECKOE ypaBHEHUE npsmoii L, mpoxonsieit
gyepe3 TOUKy M U neprneHuKyIsspHON TIOCKOCTH f3.

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

0) M (2;-5;7), B: {3x—7z=5}.

OIIK-2

v4
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5.3.2.4. Ilepeuyens Tem pedepaToB, KOHTPOJIBHBIX, PACYeTHO-TpauIecKuX pador

3aga4u KOHTPOJILHOM PadoThI

Ne Conep:xanue Komnerenuusa | UK
Pemmnth cucremy nuHeHbIX ypaBHeHUN MeTosioM Kpamepa,
MeToIoM ["aycca, MaTpUYHBIM METOJOM.
1 2X+y—-z=1 OIIK-2 V4
3X—2y+2z=5
5X+2y—-z=-1
IIpamele 2x + y =0 m 4x - y - 11=0 sABmsroTca CTOpOHAMH
2 | TpeyroibHuka, a Touka P (1;2) — Toukoil mepecedeHHss TpeTbeH OIIK-2 V4
CTOPOHBI C BBICOTOMH, omnylieHHOH Ha Hee. COCTaBUTh ypaBHEHHE
TpeTbel cTOpoHbl. CHeNaTh YepTEXK.
9 .
Jlunus 3amaHa ypaBHEHMEM I = —————— B IOJSIPHOM cucTeme
S5+4cosg
KOOpJUHAT.
Tpebyercs:
1) moCTPOUTH JIMHUIO TIO TOYKaM, HauuHast oT ¢=0 1m0 ¢ =27 u
3 | mpumaBas ¢ 3HAYEHHA Yepe3 MPOMEKXYTOK 7/8; OIIK-2 V4
2) HaWTH ypaBHEHWE JIAHHOW JIMHUM B  JEKapTOBOM
IPSIMOYTOJIBHOM  CHCTEME KOOpJAMHAT, y KOTOpOH Hauajio
COBIAJIaeT C IOJIOCOM, a MOJOXHTENIbHAs MOIYyoCh aldciuce — ¢
IIOJISIPHOM OCBIO;
3) Ha3BaTb JIMHUIO, HaWTH  KOOpAMHATBI  (OKYCOB U
sKcueHTpucureT. CaenaTh 4epTex.
Jlanst Bextops a(1;2;3), b (-1;3;2), ¢€(7;-3;5), d(6;10;17)
4 1 HekotopoMm Oasuce. Ilokaszate, uro Bektopel a,0,C oOpasyror OIIK-2 V4
0a3uc; HallTW KOOPJIMHATHI BEKTOpa d B sTOM Gasuce.
- zZ+2i
5 | Boraucauts W)= 22+ @Z-i%)(z+2)- 5 OTIK-2 V4
z-5i
mpu Z2=4-Ti.
. 5. 4 -
6 | Haiitu Bce 3HaueHUst KOpHS. & § ; \/E +1 OIIK-2 V4

5.3.2.5. Bonipocsl AJ1s1 KOHTPOJIbHOI (pacuyeTHO-rpadguyeckoii) padorsl

«He npenycmoTpeHb»
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5.4. Cuctema OLEHUBAHMS JOCTHKEHUS KOMIIeTEeHIINIi

54.1. OIIeHKa JOCTHKEHNA KOMIIETEHIIMH B X0/1€e l'[pOMQ)KyTO‘lHOﬁ arTreCcranmu

OIIK-2
WMHauKaTOphl JOCTHKCHHUS KOMITETCHITUN HoMena BOpOcoB i 3aas
OIIK-2 pa BoTIp
Kox Coneprxanne BOIIPOCHI K 3a4€Ty | 3a7a4d K 3a9eTy
3HaTh METOHOJIOTHIO HCIIOJIb30BaHUS
AOTIOTHE 3,5, 10-20, 25-31,
33 | MIHCTPYMEHTOB JMHEWHOHN anreOphl MPU aHATIU3E 34
HYKOHOMHYECKHX MPOIECCOB M MOJIETIeH
YMeeT mpuMeHsTh amnmapart JiMHeWHou anre6psr | 1-4, 6-9,13, 15-
V4 | mig wmccieqoBaHUS DKOHOMHMYECKHX 3amady M 19,21-24,32- 1-6
pa3pabOTKH HOBBIX METOJIOB UX PEIICHUS 33,35-36

5.4.2. OueHka T0CTHKEHHsI KOMIIETEHI[HIi B X0/Ie TeKYIIero KOHTPOJIs

OIIK-2
WNupukarops! noctmxenns komnereHun OITK-2 Howmepa BonpocoB u 3agau
3a1auu IS
BOIIPOCHI BOTpOChl IIPOBEPKHU
Kon Coneprxanue YCTHOTO .
TECTOB onpoca yMCHI/II/I u
p HAaBBIKOB
3HaTh METOJIOJIOTHIO WCIIONB30BaHusA | 2-9, 15 16,
WHCTPYMEHTOB JIMHEHHOW anreOpbl MpH 22,23, 27-
33 1-56
aHajM3e OSKOHOMHUYECKHMX mporeccoB u | 51,54-59,65-
MojeeH 68, 73,75.
YMeeT NnpUMEHATh anmapar JIMHEHHOW | 1,10-14, 17-
V4 | anreOpsl 111 UCCISTOBAHUSA SKOHOMUYECKHUX 21, 24-26,
49,52 1-6
3ama4 M Ppa3pabOTKM HOBBIX METOJOB uX | 52,53,60-
penieHus 64,69-72,74
6. YueOHO-MeTOAMYeCKOEe U MH(OPMAIIMOHHOE oDecTiedeHne U CIUTITIHMHbI
6.1. Pexomenayemasi Jureparypa
KommuectBo
Tun [lepedyeHb ¥ pEKBU3HUTHI TUTEPATYPHI K3, B
PEKOMEHTa1Mi (aBTOp, HA3BaHUE, TOJ M MECTO W3/IaAHHS) SUBILIOTeKE
1 2 3
Bboprakosckuit A. C. Jluneitnas anreOpa B nmpuMepax M 3ajadax
[anekTpoHHBI  pecypc]: VYuebuoe mocobue / A, C.
6.1.1. Bboprakosckuii, A. B. IlanteneeB - Mocka: OOO "Hayuno- i
V4yeOHbIE m3narensckuit neHtp MH®OPA-M", 2020 - 592 c. [DU] [9BC
U31aHusA 3HaHI/IYM] URL
http://znanium.com/catalog/document?id=356020
Beiciias maTemaTuka B yrpakHEHUsX U 3aaadax. Y. 1: [yueOHoe 41



http://znanium.com/catalog/document?id=356020
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KonnuectBo
Tun [TepedyeHb ¥ pEKBU3HUTHI TUTEPATYPHI K3, B
EKOMEHIalui aBTOD, Ha3BaHUE, TOJ U MECTO U3IaHUL ’
p slan ( P, » 1O a ) ouobmoTeke
1 2 3

nocooue 1 By3oB]: B 2 1 / II. E. Jlanko [u ap.] - M.: OHUKC,
[2009] - 368 c.

Bricimias MaTtematuka B yrpakHeHHMAX U 3a1a4ax. Y. 2: [yueOHoe
nocobue miis By30B]: B 2 u / I1. E. JTaako [u ap.] - M.: OHUKC,
[2009] - 448 c.

43

Briciias MateMaTuka Jisi 3KOHOMHUCTOB: YU€OHUK ISl CTY/I€HTOB
BY30B, O0YYAOMIUXCS IO IKOHOMHUYECKUM CIeluanbHoCcTsIM / [H.
III. Kpemep [u np.]; mox pea. H. 1. Kpemepa - M.: FOuutn, 2010
- 480 c.

151

I'opnaua b. A. Jluneiinas anreOpa [DnexTpoHHbIi pecype] / b. A.
['opnau - Cankr-IlerepOypr: Jlans, 2021 - 480 c. [DU] [OBC
Jlans] URL: https://e.lanbook.com/book/168442

I'opnau b.A. Jluneiinas anrebpa: yue6Hoe mnocobue / B.A.
I'opnay - Caukr-IletepOypr: Jlans, 2012 - 476 ¢

30

Hemunosuy b. I1. KpaTkuii kypc BBICIICH MaTeMaTHKU: ydeOHOE
nocobue nns By3oB / b. I1. Demunosudy, B. A. KyapsiBues - M.:
Actpenb, 2008 - 656 c.

158

OCHOBBI JIMHEWHOU anreOphl: yaeOHOE MOCOOue sl CTYACHTOB
¢bakynbTeTa OyXraaTepckoro ydéta u (UHAHCOB, MPOXOASAIIMX
noarotroBky  no  HampaBienuto  080100.62  (38.03.01)
"Oxonomuka" / A. TI. byxosen [u gp.]; Boponexckuii
roCy/lapCTBEHHBIN arpapHblii yHHBepcuteT ; moxa pea. A. I
byxosua - BopoHe:xx: BopoHEekCKUI TOCY1apCTBEHHBIN arpapHbIil
yauBepcuter, 2015 - 137 c¢. [HUT 12845] [IIT] URL:
http://catalog.vsau.ru/elib/books/b107264.pdf

34

Pxesckuii C. B. Brictias matemaruka I: nuneiinas anreOpa u
aHANIMTUYECKass TeOMETpUsl [dJEKTPOHHBIH pecypc]: YuebHoe
nocobue / C. B. PxeBckmii - MockBa: OOO "HayuHo-
m3natenbckuit nentp MHOPA-M", 2019 - 211 c. [DU] [OBC
3HaHUYM ] URL:
http://znanium.com/catalog/document?id=350950

Pyneik b. M. Jluneiinas anreOpa [dneKTpoHHBIH pecypc:
Yyebnoe mocodue / b. M. Pynpik - MockBa: OOO "HayuHo-
m3narensckuit entp UHOPA-M", 2019 - 318 c. [DU] [IBC
3HaHUYM | URL:
http://znanium.com/catalog/document?id=354894

[leBoB I'. C. JluneitHas anreOpa: TEOpUS U TPHUKIIATHBIC
aCTMEeKThl [3MEKTPOHHBIA pecypc]: YuebHoe mocodbue / I'. C.
[IleBuoB - MockBa: M3narensctBo "Maructp"”, 2019 - 544 c.
[DU] [9BC 3HaHUYM URL:
http://znanium.com/catalog/document?id=355793

Hlepmnes B. I'. Jluneiinas anredpa. Yacts 1. OcHOBBI TUHEHHOM
anreOpel: Y4eOHO-METOAMYECKOEe IocoOue sl CTYyIEeHTOB |
Kypca [1EeKTpOHHBIN pecypc]: Y4uebHOo-MeTondYecKast
mutepatrypa / B. TI'. IllepmeB - Mocksa: H3marenscTBO



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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Tun
PEKOMEH 1AL

[lepedyeHb ¥ peKBU3HUTHI TUTEPATYPHI
(aBTOp, HA3BaHUE, TOJ U MECTO W3/IaHHUS)

KonnuectBo
JK3. B
ouobmoTeke

1

2

3

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

6.1.2.
Metoanueckue
U31aHUSA

Jluneitnast anreOpa [DIIEKTPOHHBIN pecypc]: METOAHYECKHe
yKa3aHWd W MHAMBHUIYyallbHBIE 3aJaHusl 10 JUCUHUIUIMHE
Jluneiinas anreOpa s Hanpasienus 38.03.01 Dxonomwmka /
Boponexckuii rocy1apCTBEHHBIN arpapHblil YHUBEPCUTET ; [COCT.
JI. A. lumkuna] - Boponex: BopoHexkckuil rocyqapCTBEHHBIM
arpapHblIit YHUBEPCUTET, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164722.pdf

6.1.3.
Ilepunonnueckue
W3JIaHUSA

BectHuk ~ BOpOHEXCKOrO  roCyIapCTBEHHOIO  arpapHOro
YHUBEPCUTETA: TEOPETUYECKUNA U HAYYHO-IIPAKTUYECKUN KypHAI
/ BopoHex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

DKOHOMUKA U MaTeMaTUYECKHUE METOJBI: KypHAI / yIpeTUTelb :
AKageMUYEeCKHl ~ Hay4YHO-M3JaTeJIbCKUM,  MPOU3BOJCTBEHHO-
NONUrpaUUecKuii M KHUTOPACIPOCTPAHUTENbCKHA  LIEHTP
Poccuiickoii akanemun Hayk "M3narensctBo Hayka " - Mockga:
Hayxka, 1965-

6.2. Pecypcel cetu UnTEpHET

6.2.1. DJIeKTpPOHHBIE OMOJINOTEYHBIE CHCTEMbI

HazBaunue

Pa3smemienne

Jlaun

https://e.lanbook.com

ZNANIUM.COM

http://znanium.com/

FOPAUT

http://www.biblio-on

line.ru/

IPRbooks

http://www.iprbookshop.ru/

E-library

https://elibrary.ru/

OnekTpoHHas 6udimoreka BIAY

http://library.vsau.ru/

6.2.2. Ilpodeccnonanbubie 0a3bl JAHHBIX U MHGOPMAIIHOHHBIE CHCTEMBI

HazBaunue

Pasmenienue

CnpaBouHas mpaBoBas cuctema ['apanar

http://ivo.garant.ru

CnpaBoynas npaBoBas cucteMa Koncynbrant [lntoc

http://www.consultant.ru/

[TpodeccuonansHbie CIIpaBOYHBIE CHUCTEMBI
«Koneke»

https://Texakcnepr.caift/sistema-
kodeks

6.2.3. CaiiTbl 1 HHGOPMALMOHHBbIE TOPTAJbI

Hassanue

Pa3smemnienne

O6pa3oBaresbHbIE PeCypChl 10 MATEMATHKE

www.math.ru

WuTtepHer  Oubnuoreka  momynspHOM  (U3UKO-

MaTeMaTUYECKOU 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://ivo.garant.ru/
http://www.consultant.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
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3 CalT 0 pa3zelie BhICIIEN MAaTEMATUKH — JIMHEUHOMN

anredpe

http://procmem.ru/

4 | «Pe3onbBeHTa» yuyeOHbIC MaTEPHAIIBI.

https://www.resolventa.ru
/index.php/lineinaya-algebra -

7. MaTepua/IbHO-TeXHHYECKOe U MPOrpaMMHoe obecrevyeHue JUCIUINIHHBI

7.1. [lomemenus AJ1s1 BeleHUsi 00Pa30BaTeJbLHOIO0 Npoiecca u 000py10BaHue

HanmMeHnoBaHue noMelleHUI 111 IPOBeeHUs BCeX
BH/I0B y4eOHOM AeSATeIbHOCTH, NPe1yCMOTPEeHHOI
YueOHBIM IUIAHOM, B TOM YHCJIe MOMelleHusl AJsl
CaMOCTOSITeJIbHOI padoThl, ¢ YKa3aHHEM NepedHs
OCHOBHOI'0 000PYy/10BaHMS, Y4eOHO-HATJISIAHBIX

Anpec (MecTONOI0KEHHE)
NoMelleHuil il IPOBedeHNsl Bcex
BU/IOB y4eOHOM 1eATeIbHOCTH,
NMpeyCMOTPEHHOH Y4eOHbIM

NMoco0OMi M UCIOJIb3YeMOr0 MPOrPAMMHOI0 IJIAHOM
obecneyeHus
VYyebHast ayauTtopusi Il TPOBEJCHUS  3aHATUN
JEKIMOHHOTO THMA: KOMIUIEKT Yy4yeOHOWH wmebenu,

JICMOHCTpAI[MOHHOE 000pYyJ0BaHUE, Y4eOHO-HATIISITHBIC
nocobuss B BHAE  MPE3EHTAIMi, MPOrpaMMHOE
obecneuenne: MS Windows, MS Office

394087, BopoHexckasi 00J1acTh, T.
Boponex, yi. Muuypuna, 1.1

VYuebHast ayauTopus UIs NPOBEICHHUS  MPAKTUYECKHX
3aHATUM, TEKYLIEro KOHTPOJISI W IPOMENKYTOUHOU
aTTeCTallUu: KOMIUIEKT yueOHOI Mmeben,
JIEMOHCTPAIIMOHHOE 000py/I0BaHNE U y4eOHO-HATIISAHbIE
nocobuss B OIEKTPOHHOM BHJE, KOMIIBIOTEPHI C
BO3MOXXHOCTBIO IIOJKJIIFOUECHUA K I/IHTepHeT u JOCTYIIOM
B OUOC; mporpammuoe obecneuenue: MS Windows,
MS Office , DrWeb ES, 7-Zip, MediaPlayer Classic,
Slunexc bpaysep / Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice, AST Test, BPWin

394087, Boponexckasi 00J1acTh, T.
Boponex, yin. MuuypuHa, 1.1

VYyebnast aynutopust Uil NPOBEACHUS MPAKTUYECKHUX
3aHITHIA, UHAUBUIYAJIBHBIX U TPYIIIOBBIX KOHCYIbTAIINN:
KOMIUIEKT  y4eOHOM  MeOenu,  KOMIIBIOTEPHl €
BO3MOXHOCTBIO  moakiItoueHuss K  "HHTepHer" wu
obOecrieuenneM goctyna B OWOC; mnporpammHoe
obecneuenue: MS Windows, MS Office, DrWeb ES, 7-
Zip, MediaPlayer Classic, Slugexc bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice,
AST Test, BPWin

394087, Boponexckasi 00J1acTh, T.
Boponex, yin. Muuypuna, 1.1

[lomemenne Juig XpaHeHUsT W NPOPUIAKTUYECKOTO
oOciy>)kuBaHus ydeOHOTO O00OpyIOBaHMs: MeOeslb s
XpaHeHus U OO0CHy)XMBaHUS y4eOHOro oO0OpyIOBaHUS,
CHCIHATM3UPOBAHHOE  O0OpYAOBaHHE Ui PEMOHTA
KOMIIbIOTEPOB

394087, Boponexckas o00yacth, T.
Boponex, yn. Mwuuypuna, n.l, a.:

117,118, 380, 351

[Tomemienue nansi caMOCTOSITENbHOM PabOThl: KOMIUIEKT
yuyeOHO MeOenu,  KOMIBIOTEPHl C BO3MOXHOCTBIO
noakrodeHus K "MHTepHET" M 00ecneyeHneM 10CTyma B
OUOC; mporpammuoe obecriederne: MS Windows, MS
Office , DrWeb ES, 7-Zip, MediaPlayer Classic, Sugexc
bpay3zep / Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test, BPWin

394087, Boponexckasi 001acTh, T.
Boponex, yn. MuuypuHa, n.1, a.:

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



https://www.resolventa.ru/
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7.2.1. IlporpammHoe ob0ecniedeHre 001Iero HA3HAYEHU s

No Hasganue Pa3zmemenue
1 | Onepammonnsie cuctemMbl MS Windows /Linux /Pex OC 1K 5 no]éc?xgou cetH
5 [Makets! oducHbIx npunoxennit MS Office / [1K B mokanpHOM ceTn
OpenOffice/LibreOffice BI'AY
[Tporpammsl 1t mpocmoTtpa ¢aitnoB Adobe Reader / DjVu 1K B noKaspHOM ceTn
3
Reader BIr'AY
4 | bpayzepsl SAnnexc bpaysep / Mozilla Firefox / Microsoft Edge IK s HO];(?X’;OH cet
[IK B nokanibHOM ceTn
5 | AntuBupycHas nporpamma DrWeb ES BLAY
. I1K B noxanbHOI cetn
6 | [Iporpamma-apxuBarop 7-Zip BLAY
7 | Mynastumenua npourpsiBatens MediaPlayer Classic 1K s HO];(;JX’?,OH cett
8 | [Inardopma onnaitH-oOyuenus eLearning server HK B sroxanbroit cetn
BI'AY
9 | Cucrema xomnbrotepHoro tectupoBanust AST Test TK B noKkabHOH cetH
BIr'AY
7.2.2. Cnennajau3npoBaHHOE POrpaMMHOe o0ecriedeHue
No HaszBanue Pazmemenue
IIK B nokasibHOM ceTH
1 | Moayns pelieHust ONTUMU3ZAIMOHHBIX 3a71a4 Open Solver BLAY
I1K, ayz. 20 (K2), ayx.
2 | Ob6naunas nmporpamma Juis yrpasieHus npoekramu Trello 104, 321 (K3)
3 | [Naker cTaTrcTHYECKOM 00paOOTKH JaHHBIX Statistica HK B noxabHO# ceTu
BI'Ay
4 | Cucrema komnbroTepHOH anredpsr Mathcad ITK B nokanbHoj cetn
BIr'AY
5 | Cucrema koMIbloTepHOH anredpsl Maxima TK ay?k% 6, 120
6 | Cucrema TpexmepHOro mojenupoanus Kompas 3D HK B sroxanbroit cetn
BIr'Avy
8. MexaucunnjinHapHble CBA3HU
Jucuuruiaa, ¢ KoTopoi Kadempa, Ha koTopoii mpemnomgaercs [Toamuce
HEOOXO0/IMMO COrJIacOBaHHE JTUCLUIUIMHA 3aBE/IyIOLIETO
kadenpoi
b1.0.15 Marematnyeckuii aHainu3 | DKOHOMHYECKOIO aHAJIM3a, CTaTUCTUKU yokoB B.A.

Y TIPUKJIATHOM MATEMATUKHU

4
DKOHOMHYECKOTO aHAJIN3a, CTATHCTUKH |7 JIyOKoB B.A.
¥ TIPUKJIQTHONW MaTEMaTUKH

b1.0.17 Teopus BeposTHOCTEH U
MaTeMaTH4ecKasi CTATHCTHKA

b1.0.21 DxoHomeTpuka

DKOHOMHYECKOTO AHANIN3a, CTATHCTHKH |~ JIyoxor B.A.
Y MIPUKJIATHOM MAaTEeMaTUKU

—
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JIner nepnoguvecKux NpoBepoxk padoyeii NporpaMmsbl

H HH(l)OpMaIIHﬂ 0 BHECCHHBIX U3BMCHCHUAX

[ToTpebHOCTH
JI0IKHOCTHOE JIHIIO, B KOPPEKTHPOBKE
MIPOBOIMBIIIEE Jlata yKa3aHHEM HNudopmarius o BHECEHHBIX
nposepky: ®©.1.0., COOTBETCTBYIOIIUX W3MEHEHUAX
JOJIKHOCTh paznenoB paboueit
IPOTPAMMBI
Nwmeetcs CKoppeKTHpOBaHbI 00BEM
m 3,3.1,3.2 4acoB 110 BHJIaM KOHTaKTHOM
m4.2,m4.3 paboTHI, CAMOCTOATEILHON
H.o. 3aBenyromiero o 7.1, m 7.2. paboTeL, U3MEHEH Opay3ep,
Kkaheapoii, mpod. Nell or YTOYHEHO POrPAMMHOE
JLLA. 3anopoxueBa 20.06.2022 . obecIeyeHe

Pabouast mporpamma

aKTyaJIM3MpOBaHA Ha

2022-2023 y4yeOHbIii
rof

3aBenyromuii kadenpoii
3anoposxtesa JLA.

[Ipotoxon Ne
11 ot
19.06.2023 r.

Pabouas mporpamma
aKTyaJM3MpOBaHa Ha
2023-2024 yuebHsbIit

roj

3aBenyromuii kadenpoii

[Ipotoxon Ne

Pabouas mporpamma

3anoposxtena JLA. 11 ot aKTyaJIM3UpOBaHa Ha
21.05.2024 . | 2024-2025 yueOHbII

ToJ
H.o. 3aBenyromero ITpoTtokon Pabouas mporpamma
kadenpoii [lannna E.b. Nel2 ot aKTyaJIM3UpOBAHA Ha
26.05.2025r. | 2025-2026 yueOHbII

rong
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