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1. Hesan u 320244 0CBOCHUSA AMCHUIIIUHBI

Heab aucuununnsbl «JInHelHas anrebpay:

- (opmupoBaHUe 3HAHWN TIO JMHEWHOH ajareOpe HEOOXOAMMBIX I PEIIeHUs 3aaad,
BO3HHUKAIOIMX B MPAKTUYECKON S KOHOMUYECKO NesATENbHOCTH,

-pa3BUTHE JOTUYECKOrO MBIIIJIEHUS] U MATEMATHUECKON KyJIbTYPBI,

-popmupoBaHne HEOOXOAMMOIO YPOBHS anre0panveckoll MOATOTOBKU ISl MTOHMMAHUS
OPYTUX MaTeMaTUYeCKUX U MPUKIAJHbIX AUCLUIIINH

3agauyu AMCUHMNINHBI:

- U3yY€HUE OCHOBHBIX MOHITHIA U METOJIOB JIMHEHHON anreOpsr,

-popMHupOBaHHE HABBIKOB W YMEHHH pelnaTb THIOBbIE 3a7aud MU padoTaTb Co
CIIELIMAIBHOMN JIUTEPATYPOH;

-yMEHHE HCIONb30BATh alreOpanveckuil ammapar ajisl PEelIeHUS TEOPETHUYECKUX U
MPUKJIAJHBIX 33724 B MaTEMAaTUKE U SKOHOMUKE

KoMnereHTHOCTHBIH MOAXOoA TNpeArnoiaraeT OBJageHHe O0a30BbIM HaOOpOM 3HAHHA,
YMEHUH U MPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX Ui IOHMMAHUSI OCHOB JIMHEHHOH anreOphl 1
MaTPUYHOIO aHAJIN3A.

2. MecTt0 AUCHUILIMHBI B  CTPYKTYpe OCHOBHOH  MNpo(hecCHOHATbHOMI
o0pa3oBaTe/IbHOMN NPOrpaMMsblI
HucumrmumHa «JluHeliHas — anreOpay nns  HanpasieHuss noarorosku  38.03.01

«IKOHOMHKA», TPOoPIb «IKOHOMHKA M YIPABICHHE HA MPEINPUATHH NPHUPOIOTIONb30BAHUS
OTHOCUTCSI K IOUCHUIUIMHAM O0si3aTenbHON yactu Oyoka 1 mucuurmimH pabodero y4eOHOTO
TJ1aHAa.

[IpenveroM u3yueHHUs] TUCHUILTHHBI «JIMHEHHas anreOpa» COCTOMT B TEOPETHUECKOM U
MIPaKTUYECKOM O3HAKOMJIEHMHM C OCHOBHBIMM METOJAaMH W HMHCTPYMEHTapueM JIMHEHHOMN
anreOpsL.

JuctummHa «JIuHeiHast anreOpa» u3ydaercs:

— B 1 cemecTpe - ouHas popma oOyueHwHs;
— B 1 cemecTpe - ouHO-3a049Hast popma oOyUeHHS;
— Ha 1 kypce - 3a0uHast popma oOyUeHus,

CopepxaHue OUCLUIUIMHBI SIBJSIETCS  JIOTUYECKUMM  NPOAO/DKEHHEM  COIep KaHUs
LIKOJIBHOTO ~ Kypca MaTeMaTHMKH M CIYyXXUT OCHOBOH Ul OCBOGHMSA  AMCLMILINH
«MaremaTtnueckuil aHanu3», «Teopus BEpOSITHOCTEH U MaTeMaTUIECKasi CTATUCTUKAY.

3. llepeyeHb NUIAHUPYEMbIX Pe3yJabTATOB 00y4eHHs
IIpouecc m3ydeHnss TUCLUILIMHBI HampasieH Ha ¢opmupoBaHue komrereHunun YK-1.2;
YK-1.3; OIIK-2.5
Tabauna 1
YHuBepcampHas KOMITCTEHITH

Koa u HaumeHnoBanue

Koa n nanumenoBanue

PesynbraThl 00y4eHus

YHHBEPCAJIbHOM HHAHKATOPA JOCTHKEHHS

KOMIECTCHIHH yHnBepca.anOii KOMIICTCHIIHH

KOMIECTCHUHH KOMIECTCHIIHHU

YK-1 Crocoben | YK-1.2. Onpenensie u 3HATH: OCHOBHBIC MIOHSATHUS H TCOPEMBI
OCYIIECTBJISATh  TOUCK, | pAaHKUPYeT uH(pOPMALMIO, | MATPHIL M OTIPEACTUTEIEH; METOIBI
KPUTHUYECKHH aHamu3 U | TpeOyeMylo Ui pelleHHs | PCLICHUS CHCTCM JIMHCHHBIX YPABHCHHM

CHHTE3 UH(pOpMAaLUH,
MPUMEHATE CHCTEMHBIH
MOAXOA [IJisl pelIeHus
MOCTABJICHHBIX 33724

HOCTABJIEHHOM 3a0aUH.

VYK-1.3. OcyimecTBiseT MOUCK
uHOpMALIMH  JUISL  PELIeHUsS
HOCTABJIEHHOW  3amadyd IO
paSJ'II/IllHI:IM TUITIaM SaHpOCOB.

YMmeThb: NpuUMCEHATh METOABI THHCHHOMH
anareOpbl TCOPSTHUCCKOTO H
IKCIIEPUMEHTAIBHOTO HCCIICI0BAHMS,
JUTS pEIIEHUS SKOHOMHYECKHX 3312,
MIPUMEHATH METOABI MATEMATHIECKOTO
MOJCTHUPOBAHUS TSI PEIICHI
SKOHOMHHYECKHX 3a0a4




Bnagern: HaBBIKAMH PAHXHUPOBAHUS U
MoMcKa HH(pOpMALUK )15 pEIIeHuUs
MOCTABJIEHHOM 33124 IO Pa3JINYHBIM
THIAM 3apPOCOB.

Tabmauma 1.1

ObmenpodeccnoHaTbHAS KOMIETSHIIHS

Koa u HaumeHoBaHHe
o0wenpodeccHOHABLHO
H KOMIETEeHIHH

Koa n HaumeHoBanue
HHIHKATOPA J0CTHIKEHHS
o0wenpodeccHoHATbHOH

PesynbraThl 00y4eHus

KOMIIETCHIIHH
OIIK-2. Criocoben OIIK-2.5 ucnonesyer 6a3oBbie | 3HATB: METOAWKH PabOTHI C TaHHBIMH
OCYILeCTBIIATE COOP, 3HaHMS B obnacty | mst MPOBEIEHHSI CTPYKTYPHOTO,
00paboTKy 1 (yHIAMEHTAIBHBIX ~ PA3AENOB | AMHAMHYECKOTO, CPaBHHUTEJIBHOTO
CHCTEMATHYECKU MATeMaTHKH TPU Peau3aliy | aHAJIM3a TMPH PELIeHHH YKOHOMHYECKHX
aHaJIN3 NaHHBIX, npoeCCHOHANIBHBIX 33/1a4. 3amaq
HEOOXOIUMBIX 1JIs Ymerh: CTPOUTH TEOPETHUECKHE U

pemIcHMA MOCTAaBJIICHHBIX
OKOHOMHYCCKHX 3ada4

JKOHOMETPUYECKHE MOJIETIH,
aHAIM3UPOBATH MOJYyUYEHHBIE Pe3yJIbTaThI
Bnaagers: MeTogamMu KOJMYECTBEHHOTO U
KaueCTBEHHOT0 aHayiu3a HH(pOPMAaLUH
st MMOCTPOEHUS SKOHOMHUYECKUX,
(MHAHCOBBIX MOJENel MpH pelleHUH
SKOHOMHWYECKUX 33424

4, CTpyKTYypa H coaep:KaHHe THCUUILINHBI

4.1. O0beM JUCHHUILIHHBI

O0beM AUCITUILIMHBI COCTABJISIET 3 3a4eTHbIe eAUHUIIbL, 108 akameMHUUecKuX 4acoB.

Tabmuua 2

O6bem JUCHHUITIINHEBI 110 BUAaM yLIe6HbIX 3aHATUH B AKaACMHYCCKHUX Yacax

O0BbEM AHCUHMILIHHBI

KosungecTBo 4acos

Ounas dopma OuHo-3204HaS 3aounas dopma
o0yueHust ¢opma 00yuenus o0yueHust
O0bEéM AHCUHMILIHHBI 108 108 108
KonrakTHasi padora o0y4yarmuxcst 42 28 12
¢ npenogaBatejsem (10 BuAAM
AyIUTOPHBIX Yy4eOHbIX 3aHATHII) —
BCEro:
B TOM HHCJIC:
JICKIIAU 14 14 4
3aHSITHS] CCMUHAPCKOTO THIIA!
HNPAKTHYCCKUE 3aHSITH 28 14 8
J1a00PATOPHBIC 3AHSITHS
CamocrosiTenibHast padGora 66 80 96
(mamee — CPC) — Bcero:
B TOM HYHCJIC:
KypcoBas pabota

Bua npomeskyTo4YHOI aTTecTAMH

IK3aMeH




4.2. CTpyKTYypa AUCHHUILTHHBI

Tabauma 3
CTpykTypa QUCIUIUIMHBI ISl OYHON (OpMBI OOyUIeHHSI
Ne Paznen / rema Buap1 yueGHoii ®opmbl ®opmupye | UnankaTopbl
AUCHHUILTHHBI padoThI, B T.4. TEKYLEro MbIe AOCTHKEHHS
CAMOCTOSITE/IbHA KOHTPOJIst KOMIIETEHI] [KOMIETEHIH A
s1 padora yCIeBaeMoCTH HH
&| cryaenros, uac.
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1.Matpuis! 1 onpeaeIuTeTH
1 | 1.1 Marpwurrst 1 1 2 5 IpakTaeckas VYK-1 YK-1.2
paborta OI1K-2 YK-1.3
Tect OI1K-2.5
2 | 1.2 Onpeaenurenu 1 1 2 5 IMpaxTraeckas VK-1 VK-1.2
KBAAPATHBIX MATPHI] pabota OIIK-2 VYK-13
Tect OI1K-2.5
3 | 1.3 O6parnas marpura. Panr 1 1 2 5 | Ipakrudaeckas YK-1 YK-1.2
MAaTpPHIIBL. padota OIlK-2 VK-1.3
Tect OI1K-2.5
2. CucreMbl JIHHE HHBIX
YpaABHEeHHIl
4 | 2.1 MeTtoas! perieHu CHCTEM 1 1 2 5 IpakTaeckas VYK-1 YK-1.2
JUHCHHBIX YPABHCHUH. paborta OI1K-2 YK-1.3
Tect OI1K-2.5
5 | 2.2 CucreMa m THHEHHBIX 1 1 2 5 | IlpakTuueckas VYK-1 VK-1.2
VPaBHCHUH C N ICPCMCHHBIMA paboTta OI1K-2 VK-1.3
Tect OI1K-2.5
3. banancoBbIii aHATIH3
6 | 3.1 IlocraHoBKA 3a0a49n 1 2 4 5 Kontpomsras VYK-1 YK-1.2
MEKOTPACICBOro DamaHca paborta OI1K-2 YK-1.3
Tect OI1K-2.5
7 | 3.2 Kpurepuu 1] 2 4 6 | Konrponpnas VYK-1 VK-1.2
MPOIYKTUBHOCTH paboTta OI1K-2 VK-1.3
TEXHOJOTUUECKON MaTPHULIBL. Tect OIIK-2.5
IKOHOMHUUCCKUH CMBIC]T
MATPHLIBI TOJHBIX 3aTPAT
4. MaTpuuHbIi aHAIH3
8 | 4.1 JlumcitHoe POCTPAHCTBO 1 1 2 6 | IlpaxTracckas VYK-1 YK-1.2
paborta OI1K-2 YK-1.3
Tect OI1K-2.5
9 | 4.2 Erknmaoso mipoctpancTeo. | 1 1 2 6 | IlpaxTriacckas VYK-1 YK-1.2
JIunelinsie onepaTopsl. padota OIlK-2 VK-1.3
Ksagparuunas popma Tecr OI1K-2.5
5. AnajiuTHuecKast
reoMeTpus
10 | 5.1 Ananurnueckast 1] 1 2 6 | Ilpaktuueckas YK-1 YK-1.2
TeOMETPHS Ha ITIOCKOCTH padota OIlK-2 VK-1.3




Tecr OI1K-2.5
11 | 5.2 Aranurnueckas 1 1 2 6 | IlpakTuueckas VYK-1 VK-1.2
TCOMCTPUS B MPOCTPAHCTBE paboTta OI1K-2 YK-1.3
Tecr OI1K-2.5
6. KomnnekcHbie uncjia
12 | 6.1 KommuiekcHbie uncna 1 1 2 6 | KonTponpnas VYK-1 VK-1.2
paborta OI1K-2 VYK-1.3
Tecr OI1K-2.5
nToro - | 14 | 28 66 - - -
Tabnuua 4
CTpyKTypa QUCITUILIUHBI JIJIsl OYHO-3a09HON (hOPMbI OOyUEeHHSI
Ne Paznen / rema Buap1 yueGHoii ®opmbl ®opmupye | UnankaTopbl
AUCHHUILTHHBI padoThI, B T.4. TEKYLEro Mble AOCTHKEHHS
CAMOCTOSITE/IbHA KOHTPO0JIst KOMIIETEHI] [KOMIETEHIH A
s1 padora yCIeBaeMoCTH HH
2| crynenros, uac.
o )
s =
Slg|gt
5| £ 8|
& = | A
o] el Q
= | £3
2.
=
1.Martpuip! 1 onpeaeIuTeTH
1 | 1.1 Marpurst 1 1 1 7 IpakTaeckas VYK-1 VYK-1.2
paborta OI1K-2 VYK-1.3
Tecr OI1K-2.5
2 | 1.2 Onpeaenurenu 1 1 1 7 | lpakTuueckas VK-1 VK-1.2
KBAIPATHBIX MATPHI] paboTta OIIK-2 YK-1.3
Tecr OI1K-2.5
3 | 1.3 O6parnas marpuria. Panr 1 1 1 7 | Ipaktuaeckas VYK-1 YK-1.2
MaTPHILHL. paboTta OIIK-2 YK-1.3
Tecr OI1K-2.5
2. CucreMbl JIHHE HHBIX
YpaBHEeHHIl
4 | 2.1 MeTtoas! pereHu CHCTEM 1 1 1 7 IpakTaeckas VYK-1 VYK-1.2
JMHEWHBIX YPaBHCHHH. padota OIlK-2 VK-1.3
Tecr OI1K-2.5
5 | 2.2 Cucrema m THHECHHBIX 1 1 1 7 | IlpakTrueckas VYK-1 VK-1.2
VPaBHCHUH C N ICPCMCHHBIMA paboTta OI1K-2 YK-1.3
Tecr OI1K-2.5
3. banancoBblii anan3
6 | 3.1 IlocraHoBKA 3a0a49n 1 2 2 7 Kontpomsnas VYK-1 VYK-1.2
MEKOTPACICBOro GanaHca padota OIlK-2 YK-1.3
Tecr OI1K-2.5
7 | 3.2 Kpurepuu 1] 2 2 7 | KonTponpnas VYK-1 VK-1.2
MPOIYKTUBHOCTH pabota OI1K-2 VK-1.3
TEXHOJOTUUECKON MaTPHULIBL. Tect OIIK-2.5
IKOHOMHUUCCKUH CMBICIT
MATPHLIBI TOJIHBIX 3aTPAT
4. MaTpuuHbIi aHAIH3




8 | 4.1 JluneiiHoe MPOCTPAHCTBO 1 1 1 7 | IlpakTuueckas VYK-1 VK-1.2
paboTta OI1K-2 YK-1.3
Tect OIIK-2.5
9 | 4.2 EBknuaoso mpoctpancTeo. | 1 1 1 6 | IlpakTracckas VYK-1 YK-1.2
JIuneiinsie onepaTopsl. padota OIlK-2 VYK-1.3
Ksagparuunas popma Tecr OI1K-2.5
5. AnajiaTHuecKast
reoMeTpHs
10 | 5.1 Ananurnueckast 1] 1 1 6 | Ilpaktuueckas YK-1 YK-1.2
TeOMETPHSA Ha ITIOCKOCTH padota OIlK-2 VYK-1.3
Tect OIIK-2.5
11 | 52 Ananurnueckast 1] 1 1 6 | Ilpaktuueckas YK-1 YK-1.2
TCOMCTPUS B MPOCTPAHCTBE paborta OI1K-2 YK-1.3
Tect OIIK-2.5
6. KomnnekcHbie uncjia
12 | 6.1 KoMmuiekCHBIC YuCIa 1] 1 1 6 | Konrponenas YK-1 YK-1.2
paboTta OI1K-2 YK-1.3
Tect OIIK-2.5
HUTOI'O - | 14 14 80 - - -
Tabauma 35
CTpyKTypa QUCIUTUTHHBI JJIs 3204HOM (hopMbl 00yUeHUs
ht Paznen / rema Buap1 yueGHoii ®opmbl ®opmupye | UnankaTopbl
AUCHHUILTHHBI padoThI, B T.4. TEKYLLEro Mble AOCTHIKEHHUS
CaMOCTOSITEJIbHA KOHTPOJIA KOMIIETEHI] [KOMIETEHIH A
s1 padora yCIeBaeMoCTH HH
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1.Marpuus! u onpegeautenu | 1 | 0,5 1 24
1 | 1.1 Marpurst 1 8 IpakTaeckas VYK-1 VYK-1.2
paborta OI1K-2 YK-1.3
Tect OIIK-2.5
2 | 1.2 Onpeaenurenu 1 8 IMpakTuucckas YK-1 YK-1.2
KBAAPATHBIX MATPHI] paboTta OIIK-2 VYK-13
Tect OIIK-2.5
3 | 1.3 Obparnas matpuna. Panr 1 8 | IpakTuuaecckas VYK-1 YK-1.2
MaTPHILHL. paboTta OIIK-2 YK-1.3
Tect OIIK-2.5
2. CucremMbl JIHHEHHBIX 10,5 1 16
YpaBHEeHHIl
4 | 2.1 MeTtoapl peiICHUH CHCTEM 1 8 IpakTaeckas VYK-1 YK-1.2
JTUHCHHBIX VPABHCHUH. pabota OI1K-2 VK-1.3
Tect OIIK-2.5
5 | 2.2 CucreMa m THHEHHBIX 1 8 | IlpaxTrueckas VYK-1 VK-1.2
VPaBHCHUH C N ICPCMCHHBIMA paborta OI1K-2 VK-1.3
Tect OIIK-2.5
3. banaucoBbIii aHAIH3 10,5 1 16




6 | 3.1 IlocraHoBKA 3a0a49n 1 8 Kontpomsras VYK-1 YK-1.2
MEKOTPACICBOro GanaHca padota OIlK-2 YK-1.3
Tect OIIK-2.5
7 | 3.2 Kpurepuu 1 8 | Konrponpnas VYK-1 VK-1.2
MIPOAYKTHBHOCTH padota OIlK-2 VYK-1.3
TEXHOJOTUUECKON MaTPHULIBL. Tect OIIK-2.5
IKOHOMHUUCCKUH CMBICIT
MAaTPHLIBI OJHBIX 3aTPaT
4. MaTpuuHblii aHAIH3 1|05 1 16
8 | 4.1 JlunciiHOe MPOCTPAHCTBO 1 8 | IpakTuuaecckas YK-1 YK-1.2
paborta OI1K-2 VYK-1.3
Tect OIIK-2.5
9 | 4.2 EpkimaoBo nipoctpadcTtso. | 1 8 | IpakTuuaecckas VYK-1 YK-1.2
JIuneiinsie onepaTopsl. padota OIlK-2 VYK-1.3
Keanpatuunas dpopma Tect OIIK-2.5
5. AnanuTu4yeckas 1|1 2 16
reoMeTpus
10 | 5.1 AHaguTUyeckas 1 8 | IpakTuaecckas VYK-1 YK-1.2
TeOMETPHSA Ha ITIOCKOCTH padota OIlK-2 VK-1.3
Tect OIIK-2.5
11 | 5.2 Apanurnueckas 1 8 | IlpaxTrueckas VYK-1 VK-1.2
TCOMCTPUS B MPOCTPAHCTBE paboTta OI1K-2 YK-1.3
Tect OIIK-2.5
6. KommiekcHbIe yncaa 1|1 2
12 | 6.1 KoMIuiekcHbIC uncia 1 8 | KonTpoasHas YK-1 YK-1.2
paborta OI1K-2 VYK-1.3
Tect OIIK-2.5
HUTOIro -| 4 8 96 - - -

4.3. Coaep:kaHue pa3aesioB/TeM JUCHUIIHHBI

1.MaTpuubl 1 onpeaeTuTe "

1.1 MaTtpuusl.

OcHosHblc onpeaencHus. HedicTBus Haa mMaTpunaMu U ux ceolictsa. [IpuveHeHne MaTpun npu
PCHICHUN 5 KOHOMHUYICCKUX 3a1a. YucaoBsie XapPaAKTCPUCTUKU KBAAPATHBIX MATPHULI.

1.2 OnpeaenuTe/in KBaAPATHBIX MATPHIIL.

CBolicTBa onpeacIUTEeICH

1.3 O6paTHass maTpuna. Panr maTpuusl.

JluneiiHas 3aBHCUMOCTD CTPOK MATPHIBL. JIEMCHTApPHBIC mMpeobpazoBanus mMatpuil. OOpaTHas
matpuna. [Ipusenenne Marpurs! k cTyneHdaroMy suny. Panr matpumst

2. CucreMbl JIMHEHHBIX YPABHEHUH

2.1 MeToab! pemIeHHH CHCTEM JJHHEHHBIX YPABHEHHI.

OcHosHble monaTHs. Kputepnii coBMECTUMOCTH HEOAHOPOJHOH CHCTEMBI THHEHHBIX YPABHEHUH.

Teopema Kporekep a - Kanemmu. Meron obpatHoit Matpunsl u popmyasr Kpamepa. [Ipasumno
OTBICKAHHUS PCLICHUH OOWEH CHCTeMBl JIMHCHHBIX ypaBHeHMH. HaxokaeHHe pelieHui MpOU3BOIBHOMN
CHUCTeMBI JHHEHHBIX ypaBHeHHMH. Mertox Taycca. Kpurepmii HETpHBHATBHOH COBMECTHMOCTH
OJHOPOIHOH CUCTEMBI IMHCHHBIX ypaBHEHUH. CBOHCTBA PEIICHHUH.

2.2 Cuctema m JIMHEHHbIX YPAaBHEHMI ¢ N NepeMeHHbIMH

CucteMa JIMHCHHBIX OJHOPOJHBIX ypaBHCHHH. yHaaMeHTanbHAS CHCTEMA  PCLICHHUN
OJHOPOAHON CHCTeMBbI JNUHCHHBIX ypaBHeHuid. CTpykrypa oOmiero pemeHmst. CTpykTypa o0mero
pEIIeHNIT HEOAHOPOAHOM CHCTEMBI IMHEWHBIX. Y PABHEHHUH.




3. banaHcoBbIil aHAIM3

3.1 [locTaHoBKA 327241 MEKOTPACJIEBOro 0ajaHca.

OcHoBHag 3a1a4a MEKOTPACICBOro OanaHca

3.2 Kputepum npoaAyKTHBHOCTH TEXHOJOIHYECKOH MATpPHIbl. JKOHOMHYECKHIl
CMBICJI MATPULIBI OJHBIX 3aTPAT.

3KOHOMI/I‘{CCKI/II\/'I CMBICJI MATPHUIBI MMOJIHBIX 3aTpar. HpI/IMCHeHI/Ie MOOCTIH Jleonrnena.

4. MaTpu4HbIil aHAIH3

4.1 J/IuneiiHOe NPOCTPAHCTBO.

Cuctemel koopaunat. [lonsarue Bekropa . OcHoBHbBIC onpeacncHus. JIMHEHHBIE onmepanmuy Hajg
Bekropamu. KomnmmueapHsle W KOMIUIAHApHBIE BEKTOPHL. lIpaMoyroipHas cuCcTEM a KOOpAWMHAT Ha
IUTOCKOCTH U B IpocTpaHcTee. KoopanHaTel BEKTOpa M TOUKH.

KoopamHatsl cyMMBI BEKTOPOB M IIPOM3BEACHHUE BEKTOPA HA YMCIO. Y CIOBHE KOJIHHEAPHOCTH
JIBYX BEKTOpOB. [nmnHa BexTopa. PaccTosane MeXXay ABYMS TOUKaAMHU.

CkansipHOC TNPOU3BCACHUE ABYX BEKTOPOB. (CHOBHBIC CBOWCTBA. BBIpaeHHE CKaIIPHOTO
MIPOM3BEACHH YePE3 MPSIMOYTOIbHBIE KOOPAUHATEI. BEKTOpHOE MPOM3BEACHUE ABYX BEKTOPOB.

4.2 Epknuaoso npocrpancTso. JIuneiinbie oneparopel. KpaapaTuunas ¢gpopma

IlonsTne nmmeiliHOro mpocTpancTBa. JIMHEWHAs 3aBUCHMOCTH 3JIEMEHTOB  JTHHEHHOTO
MPOCTPaHCTBA. basnuc TWHCHHOTO MPOCTPAHCTBA. PasMECpHOCTh NTHHCHHOTO mpoctpaHcTBa. lloHATHE
nuHEHHOro omeparopa. CoOCTBCHHBIE 3HAUEHHS U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO OIEPATOpA.
Mogens MexXAYHAPOIHOHN TOPTOBIH.

5. AHaJIMTHYeCcKasi reoMeTpHsl.

5.1 AHanuTH4YeCKAas reOMeTpHs HA MJIOCKOCTH

Vpasuenune npsamod Ha 1urockoctH. HopmambsHerit Bextop mpsamoii. Pacctognme ot TOUKH 10
mpsiMOH. YTom MeKAy ABYMSA NPSIMBIMH. YCIOBHA TAPAUICTBHOCTH H MEPICHAMKYISPHOCTH JBYX
mpssmerx. Touka mepeceueHus npsambix. OkpyxsHocth. Jmmunc. ['unepOona. [lapaGona. Ompeaencnue
BH,Ia KPUBOH IO YPABHECHUIO.

5.2 AHanuTH4YeCcKas reoMeTpus B IPOCTPAHCTBE

[Mnockoctn B mpocTpaHCTBE. YPaBHEHHE IDIOCKOCTH B HPOCTpaHCTBE. HopmanmbHEIM BEKTOp
IIOCKOCTH. PaccTosiHME TOYKM OO INIOCKOCTH. YTOI MEXKIYy JABYMsS IUIOCKOCTAMH. Y CIIOBHS
MapaUIeTbHOCTH U NIEPIEHINKYIIPHOCTH ABYX IIOCKOCTEH.

6. KomnuiexkcHble yucaa

6.1 KommniekcHble yncjia

Anrebpanyeckas U TPUrOHOMETpUUIecKas gopma 3amucu. Moayne U apryMeHT. DKCIIOHEHTA OT

KOMIUICKCHOTO umcia, ¢opmyna Jinepa. OcHoBHas Tteopema anreOpel. Pasmokenuwe Ha
MHOKHTE/IM MHOTOY/ICHA C BEICCTBEHHBIMHU K03 duimeHTamMu.

4.4. ConepkaHue 3aHSITHH CEMHHAPCKOro THNA

Tabmauua 6
CopeprkaHue MPaKTUIECKHUX 3aHITHH 151 O4HON GOpMbI 00yUEHHSI
Ne TemaTnka npaKTHYeCKHX 3aHATHIA Bcero uacos
pazaesia/TemMbl
AUCLHUIIHHBI
1 1.Marpuub! U onpeaeTuTeTH

1.1 1.1 Marpuript

1.2 1.2 Onpeaenureny KBaAPaTHEIX MATPHUL]
1.3 1.3 OGparnas matpuna. Panr marpuiisr.
2 2. Cucrtembl JINHEHHBIX YPABHEHH I

2.1 2.1 Metonpl pereHNH CHCTEM JIMHEHHBIX YPABHEHHUH. 2




2.2 2.2 CucremMa m JMHEHHBIX YPABHEHUH € N IEPEMCHHBIMH 2
3 3. banaHcoBbIii aHAIH3
3.1 3.1 I'locTaHoBKa 3a1a4u MEKOTPACICBOrO DajgaHca
3.2 3.2 Kpurepun npoAYKTHBHOCTH TCXHOJIOTHICCKON MATPHIIBL.
JKOHOMHUYCCKUH CMBICIT MATPHLIBI MOJTHBIX 3aTpaT
4 4. MaTpuuHbIii aHATIH3
4.1 4.1 JIuneiiHOE TIPOCTPAHCTBO
4.2 4.2 EBkani0BO MPOCTPAHCTBO. JIMHEHHBIE OIIepaTopsI.
Ksagparuunas dpopma
5 5. AHanuTHYeCKas] TeOMeTpHSs
5.1 5.1 AranuTHYeCKas reOMETPHUS HA IIIOCKOCTH
5.2 5.2 AHaTUTHYCCKAS TCOMETPHS B MPOCTPAHCTBE
6 6. KomnuiexkcHble yncia
6.1 6.1 KommekcHsie uncia 2
Tabmauua 7
Copep:kaHrie MPaKTUYECKUX 3aHSITUH JJI1 OYHO-32049HOM (OPMBI O0yUYeHUs
Ne TemaTnka npakTHYeCKHX 3aHATHIA Bcero uacos
pazaesia/TemMbl
AHCIHIITHHBI
1 1.Matpuupl 1 onpegeTuTe
1.1 1.1 Matpuuest 1
1.2 1.2 Onpeaenureny KBaAPaTHEIX MATPHUL] 1
1.3 1.3 OGparnas matpuna. Panr Marpuiisr. 1
2 2. Cucrtembl JIMHEHHBIX YPABHEHH I
2.1 2.1 Metonpt pemeHu CUCTCM IMHCHHBIX YPABHCHHH. 1
2.2 2.2 CucremMa m JUHEHHBIX YPABHEHUH € N IEPEMCHHBIMU 1
3 3. BanancoBblii ananu3
3.1 3.1 I'locranoBKa 3a1a4u MEKOTPACICBOrO DajgaHca
3.2 3.2 Kpurepun npoAYKTHBHOCTH TCXHOJIOTHICCKON MATPHIIBL.
JKOHOMHUYCCKUH CMBICIT MATPULIBI MOTHBIX 3aTpaT
4 4. MaTpuuHbIi aHATH3
4.1 4.1 JIunciiHOC POCTPAHCTBO 1
4.2 4.2 EBkaAnI0BO MPOCTPAHCTBO. JIMHEHHBIE OIIEpaTopHI. 1
Ksagparuunas dpopma
5 5. AHanuTHYeCKas] TeOMeTpHs
5.1 5.1 AranuTHYeCKas TEOMETPHUS HA IIIOCKOCTH 1
5.2 5.2 AnanmuTHdecKas reOMETPUS B IPOCTPAHCTBE 1
6 6. KomnuiexkcHble yncia
6.1 6.1 KommekcHsie uncta 1




Tabauua 8

CopeprkaHne MPaKTHYECKUX 3aHATHH IS 3209HOH popmbl 0OyueHust

Ne TemaTnka npakTHYeCKHX 3aHATHIA Bcero uacos
pazaesia/TemMmbl
AHCIHILIHHBI

1 1.Marpuub! U onpeaeTuTe T H 1
1.1 1.1 Matpuust
1.2 1.2 Onpeaenureny KBaAPaTHBIX MATPHUL]
1.3 1.3 OGparnas matpuna. Panr marpuiisr.

2 2. Cucrtembl JINHEHHBIX YPABHEHH I 1
2.1 2.1 Metonpr pemeHn CUCTCM IMHCHHBIX YPABHCHHH.
2.2 2.2 CucremMa m JUHEHHBIX YPABHEHUH € N IEPEMCHHBIMU

3 3. BanancoBblii aHanu3 1
3.1 3.1 I'locTaHoBKa 3a1auu MEKOTPACICBOrO DajgaHca
3.2 3.2 Kpurepun npoAYKTHBHOCTH TCXHOJIOTHICCKON MATPHIIBL.

JKOHOMHUYCCKUH CMBICIT MATPHLIBI MOJTHBIX 3aTpaT

4 4. MaTpuuHbIii aHATIH3 1
4.1 4.1 JIuneiiHOE TIPOCTPAHCTBO
4.2 4.2 EBkanI0BO MPOCTPAHCTBO. JIMHEHHBIE OIIEpaTopHI.

Ksagparuunas dpopma

5 5. AHanuTHYeCKas] TeOMeTpHSs 2
5.1 5.1 AHaTUTHYCCKAs TCOMETPHSI HA TUTOCKOCTH
5.2 5.2 AHaTUTHYCCKAs TCOMETPHS B MPOCTPAHCTBE

6 6. KomnuiexkcHble yncia 2
6.1 6.1 KommiekcHsie uncia

5. IlepedeHb y4eGHO-METOAHYECKOTO 00ecIeyeH s CAMOCTOSATENLHOH padoThl 00y4aroLHXcs
10 JHCIHILJIHHE
MGTO,Z[I/I‘ICCKI/IC Marcpuaibl 110 AUCLUILIUHC (KOHCHCKT HeKHHﬁ, MCTOOUYICCKUC YKAa3aHU:A I10
CaMOCTOSITCIBHOW paboTe, TECTHI, MPAKTHYCCKUEC pPabOThl, MPE3CHTALMH 01O TEMaM JHUCLUILIHHBL,
pasmerieHsl B moodle.

6. OueHouHble CpeACTBA AJS TEKYLIEro KOHTPOJIS YCNEBAEMOCTH H INPOMEKYTOYHOH
arTTeCTAlHH IO HTOIraM O0CBOCHHUS AHCHHUIIJIHHDBI
Vyer ycneBacMOCTH 00YHAOIIETOCS MO AUCHHUIUTHHE OCyIIecTBIsieTes mo 100-0amipHOH miKase.
MaxkcuManbsHOE KOTHIECTBO OANIOB MO TUCLIMILIHHE 3a oguH cemectp — 100:
- MAaKCHUMAIBHOE KOMYCCTBO OANNIOB 32 BHIIIOJHCHUE BCEX BUAOB TCKYILETO KOHTPOI — 70;

- MAKCHMAJIbHOE KOJIHICSCTBO OAILIOB 32 MOCCIICHUS JICKITHOHHBIX 3aHsaThi - 10;

- MAKCHUMATBHOC KOIMYECTBO OANNIOB 32 MPOXOXKACHHUE MPOMEKYTOUHOH arTecTanud - 20;
- MAaKCHUMATBHOC KOMUYECTBO JOMOIHUTEIBHBIX 0a1noB - 10

6.1. Texyuuii KOHTPOJIbL
Tunosele 3amaHMg, METOJWKA BBHITIOTHEHHA W KPUTCPHH OLECHHBAHUA TEKYIIETO KOHTPOIA IIO
pazaenaM AUCHUIUTMHEI TIPEeACTaBIeHb B DOHAE ONEHOYHBIX CPEACTB 10 AAHHOM AVCIHITINHE.

6.2. IIpomeskyTOYHAS ATTECTANHSA

®dopma MpoMeKyTOUHON aTTECTaINH 110 JUCITUTLTHHE —3IK3aMeH
dopma npoBeICHIS IK3aMeHa — YCTHO 1o GHIIeTy

IlepeyeHs BONPOCOB AJISI MOATOTOBKH K IK3aMEHY:

YK-1.2; YK-1.3; OIIK-2.5




1. Marpuiisl (OCHOBHBIC OTPEACICHUS, BUIbI MATPHILI).

2. JleHicTBHA HaJ MaTpPHULAMH (CIIOXKCHUE, BEIYUTAHUE MATPHL, YMHOXKCHHE MaTPULBI Ha uncio). Mx
CBOMCTBA.

. HeticTBus Hag MaTpunaMu (YMHOXKEHHE, TPAaHCIIOHUpoBaHue Matpun). Mx ceolicTga.

. Onpenenurenu (OCHOBHBIC IOHATHS). BeruncieHue onpeaenureneii BTOPOro U TPEThEro MOPSIKOB.
. CBoMCTBa ONPEACTUTE ICH.

. JlonoTHUTEIBHBIH MHHOP. ATreOpandecKoe JOMOTHCHIUE .

. Beranciiene onpeneanTenae YeTBEPTOrO U BBIIIE MTOPAIKOB.

. DNEeMEHTapHBIC NPeOOPA30BAHUS MATPHILI.

9. ObparHas MaTpuLa, €€ BEIYUCICHNUC U CBOHCTBA.

10. bazucHBIN MUHOP MATPHIHL.

11. Paar matpunest. Ero csoticTsa.

12. JxeuBaneHTHBIC MaTpULbl. CIocOOBI BEIYUCICHHS PAHTA MATPHLIEL.

13. Cuctembl THMHEHHBIX anreOpanuecKuX YPaBHCHHN (OCHOBHBIC TOHSATHS).

14. Pemenne HEBBIPOKACHHBIX JTHHEWHBIX CUCTEM. MaTPUIHBIA METO PEIIEHUS CHCTEM YPABHEHHH.
15. Pemenne HEBBIPOKACHHBIX JTHHEHHBIX crcteM. MeTton Kpamepa.

16. Pemenne nmpon3eoapHEIX cucTeM ypaBHeHHH. Teopema Kponekepa - Kamemnm.

17. JnemeHTapHbBIC MPEOOPA30BAHMS CUCTEM VPABHCHUH.

18. MeTtox 'aycca permenns THHEWHBIX CUCTEM.

19. Pemenne cncteMsl OJHOPOAHBIX JTHHEWHBIX YPaBHEHHH.

20. Bexropsl (OCHOBHBIC OMPEICICHUS).

21. JIuueiHpIC Onepalvi HaJ BEKTOpaMH (CIOKCHHE, BRIYUTAHUE, YMHOKCHUE BEKTOPA HA YnCio). Ux
CBOMCTBA.

22. Ilpoex1us BEKTOpa HA OCh, CBOMCTBA IPOSKITHH.

23. Cuctema KoopAWHArT B mOpocTpaHcTtee. JlelicTBHS Hax BEKTOpaMH, 33JaHHBIMH CBOMMH
KOOpAMHATAMH.

24. CxasipHOE POU3BEACHHE BEKTOPOB U €T0 CBOMCTBA. BhIpaskeHHE CKaNTSIPHOTO MPOU3BEACHHS Yepe3
KOOPAUHATHI, IPUMCHEHHE K PEIICHHUIO 33a4.

25. BexTopHOE NpOU3BCACHNEC BCKTOPOB U €TI0 CBOMCTBA. BRIPAXKCHHUE BCKTOPHOTO NPOU3BCIACHUS UCPC3
KOOPAWUHATHI BEKTOPOB, MPHUMCHEHHE K PEIICHHIO 3a1a4.

26. CmeImaHHOE NPOU3BEACHUEC BEKTOPOB M €r0 CBOMCTBA. BhIpaeHHE CMEIIAHHOTO MPOU3BEACHHS
4yepe3 KOOPAMHATEI BEKTOPOB, IIPUMEHEHHE K PEIIECHUIO 3a4a4.

28. Cuctema KOOPAWHAT HA TIOCKOCTH.

29. IpunoxeHns METOAa KOOPAUHAT HA IUTOCKOCTH (PACCTOSHUEC MEXKIY ABYMS TOUKAMH, ACTICHHE
OTPE3Ka B JAHHOM OTHOLICHUH, TUTOIIAIb TPEYTONBHUKA).

30. Jluauu Ha iockoct. OcHOBHBIE OHATH. CrocoOBI 3a1aHUs JIMHUM HA IIJIOCKOCTH.

31. YpaBHeHHE NpsAMOH HA MIIOCKOCTHU C YITIOBBIM KO3(hHIEHTOM. BO3MOXKHBIC YACTHBIC CIYYaH.
32. Obmiee ypaBHEHHE MPIMON Ha ITOCKOCTH. BO3MOXKHBIC YACTHBIC CITyYaH.

33. YpaBHCHHE TTPSIMOU TI0 TOUKE U YTIIOBOMY KO3(DDHUIIHCHTY.

34. YpasHeHue IpIMOH, IPOXOIAIMEH Yepe3 NBE TOUKH.

35. YpaBHeHHe TIPSIMOI B OTpe3KaxX Ha INIOCKOCTH.

36. YpasHeHHE TIPSIMOH 110 TOUKE H BEKTOPY HOPMAJIH HA TUTOCKOCTH.

37. HopmanpHOE ypaBHEHHE MTPSIMO HA ITIOCKOCTH.

38. OcHOBHBIC 32241 O IPAMOH Ha IIIOCKOCTH (YTOJ MEKAY MPSIMBIMH, YCIOBHS MapaICIbHOCTH U
MEPIICHAUKYISIPHOCTH JBYX MPSIMBIX, PACCTOSHUC OT TOUKH J0 HPSMOK).

39. YpaBHenue muHud B pocTpaHcTBe. OCHOBHEIC TOHSTHL.

40. YpaBHEHHE IITIOCKOCTH, MPOXOAAIICH Uepe3 JaHHYIO TOUKY ITEPIEHINKYIAPHO JaHHOMY BEKTOPY.
41. O01iee ypaBHEHHUE MIIOCKOCTH. BO3MOXKHBIC YaCTHBIC CyYaH.

42. YpaBHEHHE TIIOCKOCTH, IPOXOISIIIECH YePe3 TPH TOUKH.

43. YpaBHEHHE IIIIOCKOCTH B OTPE3KAX.

44. HopmanbHOE YPaBHECHUC TUIOCKOCTH.

45. OcHOBHEIC 33a4H O TUIOCKOCTH (VIO MEXKAY ILTOCKOCTSAMH, YCIOBHS MapaIIcIbHOCTH U
MEPIICHIUKYISPHOCTH IJIOCKOCTEH, PACCTOSIHHE OT TOUYKH J0 MIOCKOCTH).

46. ITapaveTpudeckoe ypaBHEHHE IPAMOI B IIPOCTPAHCTBE.

47. KanoHn4eCcKoe YpaBHEHHE TIPSIMOI B IPOCTPAHCTEE.

48. YpaBHeHHE IPIMOU B IPOCTPAHCTEE, MPOXOAAINCH Yepe3 ABE TOUKH.

49. O01ice ypaBHCHUE MPSIMOM B IPOCTPAHCTBE.

01NN W



50. OCHOBHbIe 3aa4u 0 NPSIMOIA B NPOCTPAHCTBE (Yron MeXay NpsAMbIMYA, YCI0BUS NapasiieNlHOCTU U
nepreHavKyApHOCTM NPAMbIX B MPOCTPAHCTBE).

51. OcHOBHbIe 3aia4¥ 0 NPSIMOIA 1 MIOCKOCTM B MPOCTPaHCTBE (Yron Mexxay npsiMoit 1 N0CKOCTbIO,
YC/IOBWA Napa/I/IeNlbHOCTU U NePneHANKYNAPHOCTN NPSIMOI 1 N/I0CKOCTH).

52. OCHOBHbIe 337341 0 MPSIMOIA M NIOCKOCTY B MPOCTPaHCTBe (NepeceyeHne npsiMoii ¢ MAOCKOCTbIO,
YC/10BME MPUHALMEXHOCTI NMPSIMOIA M/I0CKOCTH).

58. MoHATHE NMHEAHOrO BEKTOPHOrO NPOCTPaHCTBA.

59. BekTop B N -MepHOM MPOCTPAHCTBE.

60. JIHeliHas 3aB1CKMMOCTb M HE3aBMCKMOCTb BEKTOPOB.

61. CBOICTBA /IMHEHOW 3aBUCUMOCTY BEKTOPOB.

62. Pa3MepHOCTb BEKTOPHOIO MPOCTPaHCTBa.

63. basnc BEKTOPHOro MpocTpaHcTBa.

64. Pa3nioxeHWe BeKTOpa Mo 6asucy.

65. Matpuua nepexofa K HoBoMy 6asucy.

66. EBKMA0BbI NpocTpaHCTBa. OCHOBHbIE MOHATUSA.

67. CBolicTBa [/IMHbI BEKTOPA B €BKMAOBOM MPOCTPAHCTBE.

68. OpTOHOPMKMPOBaHHasA CUCTEMA BEKTOPOB.

69. OpTOroHa/IbHOE LOMNOJHEHNE.

70. JInHeliHble ornepaTopbl 1 1X CBOMCTBA.

71. CobCTBEHHbIE BEKTOPbI M COBCTBEHHbIE 3HAYEHWS IMHENHOTO OrnepaTopa.

72. ToHATVE KBALPATUYHOMN (DOPMBI.

73. MpriBeaeHVe KBaLpaTUYHON (HOPMbI K KAHOHWYECKOMY BULY.

92. KomnnekcHble uncna. OCHOBHbIE MOHATUA.

93. MeOMeTPUYECKOE 1306paXKeHME KOMMIEKCHbIX YMCEST.

94. ®opMbl 3aMnCK KOMMNEKCHbIX YMCen.

95. [leicTBYA Haf, KOMMIEKCHBIMU YMCaMu (CNIOKEHE, BblUMTaHKe, YMHOXEHWE).

96. [leincTBrs Haf KOMMIEKCHLIMM YnciamMi (feneHue, BO3BeEeHME B CTEMeHb, U3B/1eYeHe KOpPHS N-i
cTene

97. PelueHve KBafpaTHbIX ypaBHEHWIA B M0/1e KOMNIEKCHBIX YMCeN.

MpyMepHble 3afaum BXoAsLLME B 9K3aMeHaLUMOHHbIA 6UeT
1 Bblumcnutb onpegenutens a) no qopmyne Capptoca M 6) nyTem pasnokeHus Mo

3NeMeHTaM CTPOKN:

2. [aHbl aBe maTpuubl \~ ' ~In
Tpe6yetca Haitn matpuyy C =A + 4B,

3. Pewwntb CNTAY, ucnonb3ys gopmynbl Kpamepa:

4. 0b6paTHOW MaTpuLbl:
5. Bbluncnntb 06paTHyt0 matpuuy. MpoBepuTs.



1 1 0 1 2 3
o1 1 ;6 -1 2z -1 2 4 21 COS o —sinnv. a b
2) 1 01 ) o -1 2 B) 01 1 ) S ¥ COS Y ' B) c dl

6. Pemnts MatpuuHble ypasHeHus. [ IpoBepuTh NPaBUIIBHOCTL PELICHUS

11 0 1 00
o1 1pA=|0 1 0f A |-1 2 -1=0 -120
2) 1 01 00 1 5) 1.

7 IlpuBectn MaTpuLly K AUArOHAJIBHOMY BUNY.

3 1 11
-3 5 o2 11
5) B) 00 3

8. HccrnenoBaTh CUCTEMBI JUHEHHBIX aNreOpandeckux ypaBHEHHH (YCTaHOBUTH COBMECTHOCTD,
HaiTH o0Iee permeHue, MPOBEPUTD):

X tixng +3x;-x, =0, x tix, +3x, - x, =0, x tixn, +3x =2
dx; —xy v t2x, =4 X ox, tx tixn =4, xnox trg =0,
1 k2x1+xz+4x3+x4=4;2. 3x2+2x3—x4=—4;3. dxptx, tdx =2
F
XX +ix, =2, XX, tx 2k, tx, =0, +x, =3
dx +tix, +3x; - x, =1, Xt iZx —x tix, =10, =1,
4. L —3x2—3x3+3x4=3;5 2x - ox —3x, +3xj—|:| +J':2+21f:3 xy =4
mtr, trtxn tx, =1, It txtr tx =1, +x =73
7 xl—x2+x3—x4+xj=[];8. 2x,  tix +2x5—19 2x1 4x2+2x3 = -6
X tixng +3x,-x, =0, - X +2x4—2 +x3 x4+;{5=1
XX tx tix, =4, x tEx, +3x, - +xg x, tix, =2
10 Ex ti3xn vz, =4 11 2x1+xg+3;{3+x4—1 xy t3x, =3
9. Brraucauts OIPENENUTEND
-1 0

L]
I 2=
L e B 0 SR 08



10. JInHeinHoe npespaLleHne B 6asunce

r:el=(8,-6,7)> N =(-16,7,-13 e3=(9, -3 7)
obpasyet marpuly
Haiitn N ero N maTpuly B 6asuce
11. PelwnTb cuctemy NNHERHbIX ypaBHEHWI MeTO4OM laycca.
MeTOAOM YXopgaHa-laycca cuctemy YPaBHEHUN:

+ 12x

13.  Pewutb ¢ nomouwbk  Teopembl  KpoHekepa-Kanmennum — cuctemy  ypaBHEHWIA:

14. C  nomoWbi0O  3MEMEHTapHbIX  Mpeobpa3oBaHWA  HATM  paHr  MaTpuLbl

15. N3BecTHbI KoopauHatbl Tpex BepwwuH A, B, D napannenorpamma ABCO. Cpeactsamu

BEKTOPHOV anreépsl TpebyeTcs HalTw:
1 KoopanHaTbl TOYKMU C - yeTBepPTON BEPLUMHbI napannenorpamma,
2.  Hantnm npoekumn BekTopa AB Ha Bektop AD wu Bektopa AO Ha BekTop AB,;
3. Haintn yron MexXay AnaroHansmu napannenorpamma,
4. Haintn naowanb napasnenorpamMmma,;
5. Halitn 06beM nmMpamuibl, OCHOBaHMEM KOTOpoW aenseTca JABC, a BepluvHa pacnonoxeHa
B Hayane KoopAuHart.

A(3;,-7,0),B(-9; -8 -5),D (0; -3; 4)

16. B opTOHOpPMMpOBaHHOM 6a3uce 3aflaHbl BEKTOpbl a M ”~ . Hopma BeKTopa a paBHa 2,
X

HOpMa BEKTopa ™ paBHa 3, a yron mexay sektopamn ~ n ™ paseH 3 Torga nx ckanspHoe
npounssefeHne byaeT paBHO.

17. MoTpebuTenb TpaTUT Becb CBON [0Xx0f Ha MoTpebneHme Asyx 6nar A n B. B Tabnuue
NnpuBefeHbl eXXeMecAYHble AaHHble 06 06bemax MoTpebneHns 1 AMHaMWKe U3MEHeHUs [oXofa



noTpebuTens no OTHOLLEHWIO K npeablayLiemy MecsiLy:

MoTpebneHve [oxon notpebutens
Mecsy,
Bnaro A (en.) bnaro B (en.) (Y-e)
AHBapb 20 45
eBpaThb 30 15 yMeHbLUNTCA Ha 20%
MapT 24 39 yBemuuTca Ha 25%

Toraa OTHOLLIEHWE CTOMMOCTU eUHMLbI 6nara A K CTOMMOCTY eAnHNLbI 6nara B paBHo ...

18. [laHHble 06 MCNONMHEHMW GHOAKETA 3a OTUETHbLIV Nepuof NPUBeAEHbI B TabiuLe, B KOTOPOI
3afiaHbl  KO3(hMUMEHTbI  MpAMbIX — 3aTpaT M KOHeYHas  MpoAyKuus  oTpacneii:

MoTpebneHne KoHeuHas npo-
Otpacnb
V1 Tk 2 aykums (y.e.)
Ne 1 0,20 0,10 130
Ne 2 0,30 0,15 195

Torpga maTpuua KO3(h@ULMEHTOB MOMHbIX 3aTpaT UMeeT BUS, ...

19. HallTu xapakTepucTUYecKne ymcna U COO6CTBEHHbIE BEKTOPbI JIMHENHOro npeobpa3oBaHus
AA, 3aaHHOr0 ypaBHEHUAMN X'=5X+4y,y'=8X+9yX'=5x+4y,y'=8x+9y.

20. HaiiTn cobCTBEHHbIE 3HAYEHNS 1 COBCTBEHHbIE BEKTOPA NMHENHOIO onepaTopa, 3afaHHOro B
HeKOTOpOM 6asuce matpuuei AA.

21. CocTaBUTb  ypaBHEHMS  MpAMOM, NPOXOAALLENd  4epe3  TOUKY
X1 y+5 2

- N )
NEPMEHAVKYNIPHO ABYM NPAMbIM ™ 3 : 4ry 3 &
22. HaiiTn co6CTBEHHbIE 3HAYEHNS 1 COBCTBEHHbIE BEKTOPbI IMHEHOTO
r-17 6 r

onepartopa A, 3aflaHHOro MaTpuuei A=
v 6 -22y
23. OnpeaennTb BMA 1 pacrnofioXeHne KpyBO BTOPOro nopsigka x2+4x —2y +10 = 0, npueeas

ee ypaBHeHMe K KaHOHWYeckoMy Buay. COCTaBUTb ypaBHEHWS MPAMON, MPOXOAALLENn yepes
(hoKyC 3TOI KPUBOI 1 TOUKY C OPAMHATOW, paBHOi 5.

6.3. BanbHO-PeNTUHIoBasi cMcTeMa OLIEHVBaHNS

Tabnmua 10
Bup, y4ebHol paboThbl, 3a KOTOPYHO CTaBATCS b6asiibl Bannbl
MoceLLeHVe NeKLMOHHBIX 3aHATUI 10
TecTbl 25
[MpaKTnyeckme paboTbl 25
KOHTpO/bHbIe paboThbl 20
IMpomMeXxyTouHas aTTecTaums 20

NTOIMo 100



Tabnuma 11
PacnpenencHue JOMOTHUTEIBPHBIX OATIOB

JonosiHuTe/IbHBIE 0AJLIbI Banbl
(Oanbl, koTOpBIe MOTYT OBITH JoOaBacHbI 10 100)

Yuactue 8 HUPC 5
AKTHUBHOCTb Ha YUCOHBIX 3aHITHAX 5
UTOI'O 10

MuHHUMAaTEHOE KOJUYSCTBO OATOB AJIs JOMYCKA A0 MPOMEKYTOUHOM aTTecTanuu coctaBmsiet 40
0aJII0B MIPH YCJIOBHH BBITIOJTHCHUS BCEX BHIOB TEKYIIETO KOHTPOJIS.

Tabmuna 12
BbanipHas mikana UTOroBOU OICHKH HA DK3aMCHE
OreHka babt
OTnuaHO 85-100
Xopomo 65-84
Y 10BACTBOPUTCIBHO 40-64
HeyaosnerBopurenbsao 0-39

7. MeToanuecKHe PEKOMEHAALHH JJ1s1 00YYAILIHXCS M0 OCBOEHHI) JHCIHILTHHBI

MeToauueckue PEKOMEHAAIMH KO BCEM BHAAM ayAUTOPHBIX 3AHITHH, a TAKKEC METOIUYCCKHC
PEKOMCHIAIMH 10 OPTaHU3AIMH CAMOCTOSTSIBHOW PAabOThl, B TOM YHC/IC IO MOATOTOBKE K TCKYIIEMY
KOHTPOIIO M MPOMEIKYTOYHOH aTTSCTAlMKM MPCACTABICHBI B METOAUYCCKUX PCKOMCHIAIMH SIS
00y4aOIUXCS [0 OCBOSHUIO AucCIUIUIHHbL «JIuHeiHas anreOpay.

8. YueOHo-MeTOAMYECKOE H HH(POPMALHMOHHOE 00eCTIeUeHHE JUCIHIITHHBI

8.1. IlepeueHb 0CHOBHOII H JONOJIHHUTENLHOH YueOHOMH JTUTEPATYPbI

OcHoBHas auTeparypa:

1.Pynbix, b. M. Jluneiinas anrebpa : yueOHoe mocobme / b. M. Pynbik. - Mocksa:
HNHOPA-M, 2019. - 318 c. - (Bricuiee obpasosanue: bakanaspuar). - ISBN 978-5-16-004533-7.
- Texct : anexktponHsbiii. - URL: https://znanium.com/catalog/product/1010102

2 Munesckuii, A. C. Jluneitnas anrebpa: xoncrekt jgekumuid / A. C. Munesckuii. -
Mocksa: PYT (MUUT), 2018. - 89 «c¢ - Tekcr: osnekrponssiii. - URL:
https://znanium.com/catalog/product/1896898

JonmosHuTEeILHAS JIUTEPATYpA:
1.3abonorckuii, B. C. JluneliHas anreOpa WU aHanmuTH4eckass reoMerpusi (y4eOHBIN
KoMIutekC): yuebHoe nocodue / B.C. 3abonorckmii. — 2-e m3a., crep. — Mocksa: THOPA-M,
2022. — 309 c. — (Briciiee obpa3osanue: bakanaspuart). - ISBN 978-5-16-110519-1. - Tekcr:
snexktponHbiid. - URL: https://znanium.com/catalog/product/1872461

Iepeuens pecypcos HH(POPMALHOHHO-TEIEKOMMYHUKALIHOHHOF ceTH '"UuTepHeT"

1. http://highermath.ru - caiit mocsimmeH Bbicmied MatemaTuke st BY30B, a Takke
conepkuT ONOINOTEKY MO MaTeMAaTHKE JJIsl CTYIEHTOB, aDUTYPHUETOB M IIKOJIbHUKOB.

2. http://allsummary.ru - KoHCHEKTbl JeKIUHA MO TEXHUYECKHM, SKOHOMHYECKUM W
opuandeckuM  npenmeraM. [lpoekt allsummary co3maH B TOMOIIb  CTYZEHTaM,
ofOyuaromumcsi B poccuiickmx BY3ax, a Takke BCEM TeM, KTO HYXKIAETCS B
JOTIOJTHUTEIbHOM UCTOYHUKE 3HAHUN.

8.2. llepeueHnb mporpaMmMHoOroe odecnedeHus

1. Oneparmonnast cuctema Windows XP, Microsoft Office 2007
2. IIporpaMmel 3eKTpOHHBIX Ta0nuil Excel

3. TekcroBeiii penaktop Word

4. TIporpamma auist co3manus npeseHranuii Power Point

5. Ilporpamma pacro3Hasanus Tekcta FineReader



https://znanium.com/catalog/product/1010102
https://znanium
https://znanium.com/catalog/product/1872461
http://highermath.ru/
http://allsummary.ru/

8.3. NepeyeHb MHMOPMALMOHHBIX CPaBOYHbIX CUCTEM
1 KoHcynbTaHT lMntoc.

8.4. DNeKTPOHHbIe 6MBMOTEYHBIE PeCcYPChbl:

1 SneKTpoHHO-6MGnoTeuHas cuctema MapoMeTteoOHnaliH- http://elib.rshu.ru/
2. VHhopmaums aneKTPOHHOR 61bnMoTeuHoi cuctemsbl http://znanium.com/

3. DNeKTPOHHbI KaTanor 6nénuotekn PITMY http://lib.rshu.ru/jirbis2/index.php?
option=com_irbis&view=irbis&Itemid=108

4. N3gatensctBo KOPAUT https://biblio-online.ru/

8.5. MepeyeHb NpodeccoHarbHbIX 6a3 faHHbIX

1 HayuHas anekTpoHHas 6ubnmoteka eLIBRARY.RU https://elibrary.ru/defaultx.asp

2 ®efepanibHas rocyaapcTBeHHas MHOPMaLIMOHHasA cUcTeMa HalmoHa bHas 3neKTPOHHas
oubnuoteka (H3B). https://rusneb.ru/

3. MynbTugucumnInHapHas pedepatrBHas U HayKOMeTpuueckas 6as3a [aHHbIX Srapus
KomnaHun Elsevier https://mww.scopus.com/search/form.uri?display=basic#basic

4. MonutemaTtnyeckas pethepaTMBHO-6MOGMOr pachinyeckas n HayKOMeTpUYeckas
(bubnmomeTpuyeckas) 6asa paHHbIX Web of Science komnaHum Clarivate  Analytics
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=
GeneralSearch&SID=F4DWwm8nvkgneH3Gu7t&preferencesSaved=

9. MaTepua/ibHO-TEXHNYECKOe 06ecrieveHne AUCUMM/INHDI

MartepuasbHO-TEXHUYECKOe  ObecrieyeHVie  Mporpammbl — COOTBETCTBYET — [AeMCTBYHOLLMM
CaHUTapPHO-TEXHUYECKUM 1 MPOTMBOMNOXKapHbIM MpaBuiam 1 HopMaMm 1 0becriedmBaeT NpoBeaeHne BCexX
BUZOB NIEKLMOHHBIX, NPaKTUYECKMX 3aHATWIA 1 CaMOCTOSATE/IbHON paboThbl GakasiaBpoB.

Y4yebHbIA NpoLecc 0becrneyveH ayauTopUsMM, KOMMIEKTOM JIMLEH3MOHHOTO MPOrpamMMHOro
06ecreyeHns, OCTYNOM K 3/1eKTPOHHO-O6MBIMOTEUYHbIM CUCTEMAM.

YuebHas ayauTopus LS MNPOBEAEHWS 3aHATWIA MPaKTUYECKOro Tuma - YKOMMIEKTOBaHa
creLmaM3vpoBaHHON Mebenblo (YYeHUUECKME CTO/bl, CTY/IbS, KOMMbIOTEPHbIE CTO/bI), KOMMbIOTEPHAs
TEXHVKA C MOAK/IHOYEHNEM K MH(OPMALIOHHO-KOMMYHUKALMOHHON CeTU «/HTepHEeT» 1 JOCTYNOM B
9NEKTPOHHYI0  MH(OPMaLMOHHO-00pa3oBaTelbHyl0  Cpedy — 0Opa3oBaTe/lbHOM — opraHusauum,
KOMMYHVKaUMOHHOE  060pydoBaHMe, obecrneyvBatollee [JOCTYN K CETM  WHTepHeT (MPOBOAHOe
coefHeHVe 1 6ecnpoBOAHOE coeauHeHue Mo TexHosormu Wi-Fi), [OCKOM MenoBoi, My/nbTUMeama
MPOEKTOPOM, ayAVMOKOIOHKaMK, Y4e6HO-Har1sAHbIMM NOCOBMSMM, MPOrpaMMHbIM 06eCTIeYeHNEM.

YuebHas ayautopus Ans rpynmnoBbiX W WHAMBUAYaSbHBIX KOHCY/bTaUWil- YKOMIMIEKTOBaHa
CreLmann3vpoBaHHOM Mebesbio (YYeHUYecKre  CTOfbl, CTY/bs), [OCKOWA MENOBOMW, KOMMbHOTEPOM C
[OCTYNoM B CeTb VHTEpHeT, My/bTUMeAMa MPOEKTOPOM, ayavOKONMOHKaMK, Y4e6HO-HarfsaHbIMK
nocobUsaMM.

YuebHas ayauTopus ais TeKyLLEero KOHTPO/A 1 NMPOMEXYTOUHOW aTTecTalmmn- YKOMMIEKTOBaHa
creLmaIM3vpoBaHHON Mebenblo (YYeHUYeCcKe  CTOMbl, CTY/bs), JOCKOM MENOBOW, KOMMbIOTEPOM C
[OCTYNOM B CeTb VIHTEpPHET, My/bTUMEAMa MNPOEKTOPOM, ayAMOKOMOHKaMK, Y4YeOHO-HarnsgHbIMU
nocobusaMM.

MomeLLeHWe 419 CamMOCTOSATENIbHOM PaboThbl YKOMI/IEKTOBAHO CreLyan3upoBaHHON Mebenbio
(yyeHUYeCKMe CTOMbl, CTY/bSl, KOMMbIOTEPHbIE CTO/bI), KOMMbIOTEPHAA TEXHUKA C MOAK/IHOUYEHMEM K
VH(OPMALIOHHO-KOMMYHUKALIMOHHOMN CETU «VIHTEPHET» 1 AOCTYMNOM B 3/IEKTPOHHYIO MH(OPMALIOHHO-
obpa3oBaTe/lbHYHO  Cpedy 00pa3oBaTefibHOW  OpraHu3aumy,  KOMMYHMKaLWMOHHOE — 060pyaoBaHue,
obecneuvBatoLLiee AOCTYN K CETU MHTEPHET (MPOBOAHOE COeAvHeHMe W 6ecrpoBOAHOE COeAWHEHVE MO
TexHonorum Wi-Fi), [OCKOM MenoBoi, My/fbTUMeAMa MPOEKTOPOM, —ayAVOKO/IOHKaMK, YyebHo-
Har IS 4HbIMM MOCOBUAMM, NPOrPaMMHbIM 0BecrieHeHVeM.

10. OC06EHHOCTM OCBOEHUS AVCUMM/IMHBI 4711 VHB/IMAOB W /AL, C OrPaHMYeHHbIMA
BO3MOXXHOCTSIMW 30POBbS

O6yyeHre 06YYaOLLMXCS C OrPaHUYEHHbIMW BOMOXHOCTSMU 3[0POBbS MPU HEOBXOAMMOCTY
OCYLLIECTB/ISIETCS Ha OCHOBE afanTPOBaHHOM paboyeil MporpaMMbl C KCMOMb30BAHWEM CreLarbHbIX
METOf0B O06YYeHVs W [OWAAKTUYECKMX MaTepuasio, COCTaBMEHHbIX C YYeTOM OCOGEHHOCTEN
MCUXO(PU3NYECKOTO  PasBUTKS, WUHAMBUAYabHbIX BO3MOXHOCTEA 1 COCTOSIHUS  3[0POBbS  TakuX


http://elib.rshu.ru/
http://znanium.com/
http://lib.rshu.ru/jirbis2/index.php
https://biblio-online.ru/
https://elibrary.ru/defaultx.asp
https://rusneb.ru/
https://www.scopus.com/search/form.uri?display=basic%23basic
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=

o0y4aroImuxcs (00YJIaroIIerocs).

[Ipu ompenencHum GOPMBI MPOBSACHHUS 3aHATHH ¢ OOVUAIOMIMMCSI-UHBATHAOM YUHTBIBAKOTCS
PEKOMCHIAITNH, COACPIKAIMUECS B HHINBHIYATBHON MporpaMMe peabuIuTaIiiy HHBAINUAA, OTHOCHTCIBHO
PCKOMCHIOBAHHBIX YCJ'IOBI/II\/'I " BUOOB TPpyAad.

IMpu HeoOXOAMMOCTH Ui OOYYAMOIUXCS W3 YKCAA HWHBATHAOB W JIMI[ C OTPAHUYCHHBIMH
BO3MOYKHOCTSAMH 310POBbS CO3JAKOTCS CICITHATBHBIC PabOUNe MECTa ¢ YUCTOM HAPYIICHHBIX (DYHKITHH U
OI‘paHI/I‘ICHI/II\/'I KU3HCACATCIIBHOCTH.

11. Bo3mokHOCTH NpPHMEHEHHsI JJEKTPOHHOr0 O0y4YeHHS M  AHCTAHLHOHHBIX
00pa30BaTE/ILHBIX TEXHOJIOTHIA

JucrunnuHa MOMKET —PCANHM30BBIBATECS € MPHUMCHCHHEM 3JCKTPOHHOTO OOVUCHHS H
JUCTAHIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH



