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Pabouast mporpamMma cocTaBiieHa C y4€TOM TPeOOBaHHUIA:

e [OpsJKAa OpraHu3aliM ¥  OCYIIECTBJICHUS  OOpa3oBaTENbHOW  JEATEIIBHOCTH  T10
o0Opa3oBaTeNbHBIM IpPOTpaMMaM  BBICHIETO 00pa3oBaHMs — TMporpamMmaM OakajaBpuara,
nporpaMMaM  CIICIUAIUTETa, MpOrpaMMaM  MarucTparypbl, YTBEPXKICHHOTO MPUKA30M
MunucTepcTBa HayKH 1 Bbiciiero oopasosanus Poccuiickoii @eneparun ot 06.04.2021 Ne 245;
e (enepaabHOrO rocyIapcTBEHHOrO 00pa30BaTEIBLHOIO CTaHAApTa BhICHIET0 OOpa30BaHUs IO
HampaBiaeHuto moarotoku 38.03.05 busHec-uHbopMaTHKa, YTBEPKIACHHOTO TMPHUKA30M
MunucTepcTBa HayKH U BbIcIero oopasosanus Poccuiickoit deneparmu ot 29.07.2020 r. Ne 838
(C UI3MEHEHHUSIMH | JIOTIOJIHCHHSIMHU ).

[IpenogaBareny, MOArOTOBUBIIKE PAOOUYIO IIPOTPAMMY:

CTapLIMi MPENoJaBaTellb E.A. PoiouHueBa

Pabowas mporpamma paccMoTpeHa Ha 3acelaHuH Kadeapbl WHPOPMALMOHHBIX TEXHOJOTHIA,
MaTeMatuku U pusuku (mpotokon Ne 11 ot 20 urons 2023 r.).

3aBenyrommii kadgeapou I'.B. KoarakoBa

PaGouas mporpamMMa peKOMEH/I0OBaHa K HCIOJIb30BAHUIO B y4eOHOM Ipoliecce METOIUYECKOH
Komuccueil pakymnprera skoHOMuKH 1 yrpasieHust AIIK (mpotokon Ne 11 ot 26 utons 2023 r.).

IIpeacenaresb MeTOANYECKONH KOMHCCHH A.B. XynoJaei

PykoBoauTesb 0CHOBHOM NMPodecCHOHATbHOMI
o0pa3oBaTe/ibHOI NMPOrpaMMbl I'.B. KosarakoBa




1. IIpeamer. Llesu 1 3a1a44 JMCHUILUIMHBI, €€ MECTO B CTPYKTYpe
o0pa3oBaTeJbHON MPOrpaMMBbI

IIpeamMeToM JUCHMIUVIMHBI SBISIOTCS OCHOBHBIE METOJbl JIMHEHHOW anredpsl u
AQHAJIUTUYECKON T€OMETPUH.

HeasiMu AUCUMIVIMHBI SABISIOTCS: (OpMUpOBaHHE O0a30BBIX 3HAHUNW W H3JIOKCHHE
OCHOBHBIX METOJIOB IO JIMHEHHOW anredpe M aHAIUTUYECKOW MeOMETPUH IS JaJbHEHIIEro UX
OPUMEHEHHU B NPOPECCUOHANBHON JESITEeIbHOCTH; pa3BUTHE HAaBBIKOB JIOTUYECKOTO U
abCTPaKTHOrO MBILIUIEHUS; (POPMUPOBaHNE HEOOXOIMMOIO YPOBHS MaTeMaTHYECKON MMOATOTOBKU
JUIs IOHUMAaHMs IPYruX MaTeMaTHYECKUX M SKOHOMUYECKHUX JUCLHUIIIMH.

OcHOBHBIE 32]a4H U3YUYCHUS TUCIMUILIAHBL

— (opmupoBaHus yHHBEpPCATbHBIX, O0OLIENPOGECCHOHANBHBIX U MpOodecCHnoHATbHBIX
KOMIIETEHIIM ¥ BCECTOPOHHETO pAa3BUTUS JIMYHOCTHBIX KAa4eCTB M CIIOCOOHOCTEH K
CaMOCTOSITENIbHOMY PEIIEHHUIO 3a/1a4 B MPOecCUOHANBHOM cdepe;

— (opMmupoBaHUE TPAKTUYECKHUX MPUEMOB U HABBIKOB PEIICHUS THITOBBIX 3a/1a4 TUHEHHON
anreOpbl U aHATUTUYECKON TEOMETPHH;

— OBJIQJICHUE MMPAKTUUECKUMU IIPHEMaMH U HABBIKAMU PEIICHHS] MAaTeMaTHYECKUX 3a71a4 B
npodeccCuoHaNBHOM NesTeNbHOCTH;

— TpUOOpPETEHHE HABBIKOB CAMOCTOSTEILHOW pPAa0OTHI C JIMTEPATypoH M IPYTUMHU
nH(}OPMALMOHHBIMU UICTOYHUKAMHU T10 BBICIIEH MaTeMaTHKE;

— pa3BUTHE JIOTHYECKOTO U aJITOPUTMUYECKOTO MBIILIJIEHHSI, yMEHHUS CTPOT'O U3JIaraTh CBOU
MBICIIH.

MecTO0 AUCHMIUIMHBI B CTPYKType 00pa3oBaTe/ibHO mnporpammbl. [lucnumiuna
«Jluneitnas anrebpa» otHocuTcs K AucuumiuHam 0OazoBoit uactu (b1.0.19) ocHoBHOM
npoecCHOoHATLHOM 00pa30BaTEIBLHON MpOoTrpaMMBbI BeIcIiero oopasosanus (naitee OITOIT BO).

JucuunnuHa Oa3upyercs Ha 3HAHUAX, MOJYYEHHBIX B paMKax MIKOJIBHOTO Kypca
MaTEMATHKH WJIA COOTBETCTBYIOIIUX TUCIUIUIMH CPETHETO MPOPECCHOHATHHOTO 00pa3oBaHUsl.

JucuumuimHa d4uTtaeTcss B 1 cemecTpe, MOITOMY MNPEAIIECTBYET JAUCLUIIIMHAM
«Maremarnueckuii aHanu3», «Teopus BEpOSATHOCTEM M MaTeMaTH4ecKash CTaTUCTHKAY,
«OKOHOMETPUYECKHUE U MATEMATUYECKUE METObI UCCIIEJOBAHMSI».

2. IlepeyeHb MUIAaHMPYEMBbIX Pe3yJIbTATOB 00yYEeHHUSA 0 AUCHUILINHE,
COOTHECEHHBIX € INIAHUPYEMBIMH Pe3yIbTATAMHU 0CBOCHUS 00pa30BaTe/IbHOM

NMPOrpaMMbI
Konsi ®opmyaupoBka [Angukaropsl noctu:kenus| Ilnanupyemble pe3yiabTaThl

KOMIeTeHInii KOMIIETEeHIINH KOMIIETEHIINU o0y4eHust

YK-1 Criocoben YK-1.1. Ananuzupyer [3HaTh: criocoOBI (hopMaITU3aAIUU
OCYIICCTBIIATDH 3aaa4y, BbIACIIAA €€ M IOCTAaHOBKH 3aJ1auH, ¢
TIOUCK, 5 GasoBbie 0a30BbIE COCTABIISIONINE.
KpATHHCCIH COCTABJIAIONIHE, YMmerb:. aHaMM3UPOBATH 337a4y,
aHaJIU3 U CUHTE3 OCYIIECTBIISET
uHpopmanuu, JEKOMITO3HIIHIO 3amaun | ACHAA €C Gasosbie
TIPUMEHSTH COCTABJISIOLIUE, OCYLIECTBIIATh
CHCTEMHBIN TOAXO/T NIEKOMITO3MLIMIO 331a4H.
JUISL pELIEHUS Baanerb: HaBbIKaMM aHANIW3a U
ITOCTaBJIEHHBIX MAaTEMaTUYECKOTO OIUCAHUS




Koxabi ®opmyanpoBka [MaaumkarTopsl foctuxkenusi Ilimanumpyemsble pe3yabTaThl
KOMIIeTeH LM KOMIIETEHIIMH KOMIIETEeHIIMHT o0yuyeHus1
3a1a4 TUIIOBBIX 3a1a4 U 33134
NIPUKJIIATHOTO CONEPIKAHUS.
YK -1.2. 3HAaTh: OCHOBHEIC IIOHATHUS,
Ocyl1ecTBIISIET IOUCK U | TEPMUHOJIOTHIO U METObI
KPUTHYECKHU BBICILIC MATEMATHKH KaK
AHATU3UPYET cpencTBo (opmMupoBaHUS
nH(pOpMaIHIO, (byHIaMEHTAJIBHBIX U

HEOOXOUMYIO JIJIS
pELIEHHS TOCTAaBJICHHOMN
3a1a4u

NPUKIATHBIX 3HAHUM.

YMerh: caMOCTOSTENBHO
paboTtarh ¢ yueOHON U HAyYHOM
JIUTEPATYyPO, paCIIUPTh CBOU
MaTeMaTU4YeCKue O3HAHMUS,
CaMOCTOSITENILHO BHIOUPATH
METO/IbI PEIlICHUs
po(heCCUOHATBHBIX 3a7a4.
Baapners: HaBbIKAMU
CaMOCTOSATEJILHOTO  OBJIAJICHUS

Ornpeenser u OIeHUBAET
MOCIEACTBHS BO3MOXKHBIX
[pELIEHUI 3a1a4n

HOBBIMH  TEXHOJOTHSMHU  JUIS
pemieHust  3aga4 M KX
BHE/IPCHHEM B
po¢eCCHOHATBHYIO
JIeSITeIIbHOCTb.
YK -1.3. 3HaTh: OCHOBHBIC IOHSTHS,
PaccmarpuBaer ONpENEICHUsT U METOJBI
BO3MOYKHBIC BADHAHTBI | OCHOBHBIX pas3znenos
pelIeHHS 3a/1a4H, JMHEWHOU anreOphl.
OLICHHBAS X YMmeTh: IPUMEHSTh
JIOCTOUHCTBA U MaTeMaTHYECKUH
HEJIOCTaTKH HHCTPYMEHTAPHIA TUTSt
penieHus THUTIOBBIX u
MIPUKIIATHBIX 3a1a4 B
npodeccnoHaNbHOMI
JIeSTEIbHOCTH .
BrnaneTs: nmpakTHuecKuMu
HaBBIKAMH BbIOOpa
ONTUMAJILHBIX METOJIOB
pELICHUS TOCTaBJICHHBIX 3aJ1ay.
YK-1.4. 3HATBH: METO/BI PELICHUS

OCHOBHBIX THITOBBIX U
MPHUKIIQIHBIX 33134 B
npodeccCuoHaIbHOM
NesITeIbHOCTH.

'YMeTh: (hopMann3oBaTh
HPKOHOMHYECKHUE SIBICHUS U
[POIIECCHI B BUJIE
MaTeMaTHYeCKUX JTaHHbIX,
PUMEHSTH Pa3InYHbIC METOIbI
peIIeHHS.




Koxabi ®opmyaupoBka [MuaumkaTopsl noctuxkenusi Ilianumpyemsblie pe3yabTaThl
KOMIIeTeH LM KOMIIETEHIIMH KOMIIETEeHIIMHT o0yuyeHus1

Baanerb: HaBpIKaMU 00pabOTKH,

MUCIIOBBIMU PacuyeTaMH U
OIICHUBaHWEM MH(pOpMaIINH,
MOJIYYCHHOU B pe3ysIbTaTe
[PELICHHS TIOCTABJICHHBIX 3a/1a4.

3. O0béM TUCHUIUIMHBI U BUABI Y4eOHOM padoThI

ouHast popMa | ouyHO-3a0uyHas | 3aouHas Gpopma
o0yuyenuss  |popma oOyueHus oOy4eHUs

00BEM 00BEM 00BEM ua-

Bitet paGot scero 4acoB scero 4acoB scero COB

3au.em./ § 3au.em./ % 3au.ei./ %

4acoB % 4acoB g 4acoB g

3 3 3

OO0mast TpyA0EMKOCTh JUCIUTUINHBI 41144 | 4/144 | 4/144 | 4/144 | 4/144 | 4/144

AynmuTopHas pabora: 48 48 30 30 16 16
Jlekuun 24 24 14 14 8 8
[TpakTrueckue 3aHATHS 24 24 16 16 8 8

JlaboparopHbie pabOTHI — — — — — —
Jlpyrue BUIbI ayJTUTOPHBIX 3aHATHIA - - - - - —
[TpenpK3aMeHAIIMOHHBIC KOHCYIIbTAIHH - - - - - —
CamocTtosTenbpHas pabora oOyyaromuxcs,| 96 96 114 114 128 128
gac

Bua npoMexxyTouHoil arTectanuu (3a4€r, JK3aMeH JK3aMeEH JK3aMeEH
PK3aMEH)




4. Conepxkanue TUCUUILTHHBI

4.1. Pa3feibl AMCHMILJIMHBI M BUABI 3aHATHI (TeMaTUHYeCKHH IJI1aH).

Ne
i Paznen aucuumimHel JI 3 | JIp CPC
Ounas hopma oOydeHHs
Pa3nen 1. JjeMeHTHI BbICIIEH aJredpbl 8 8 - 36
1. Tewma 1. Matpuiibl. [{eficTBust Ha/l MaTpULIAMHU. 1 1 — 4
2. Tema 2. OnipeaenuTteny U X BIUUCICHUE. 1 1 —
3. | Tema 3. OGpaTtHas Marpuiia. Panr maTpuiipl. - - -
4 Tema 4. CucteMbl TMHEHHBIX aNTreOpandecKux 2 2 B 6
" |ypaBHEHHUIA.
5 Tema 5. UccnenoBanue CJIAY Ha COBMECTHOCTD. 2 2 B 6
' DyHIaMEHTAIbHAS CUCTEMA PELLICHUN.
6. |Tema 6. OnHOpOIHBIC CHCTEMBI YPaBHEHUH. — — - 4
7 Tema 7. KommiekcHbie uncia. JlelicTBHS Ha 2 2 B 4
" | KOMIUJIEKCHBIMU YUCJIAMH.
8. |Tema 8. MHOTrO4JICHBI. — — — 4
Pa3nen 2. BekTtopHas aiareopa 4 4 - 12
9 Tema 9. OcHOBHBIE TOHATHS BEKTOPOB. [leiicTBus 2 9 3 5
' HaJl BEKTOPaMHU.
10 Tema 10. CkansipHO€, BEKTOPHOE U CMEIIAHHOE 2 2 B 6
" |mpou3BelieHUE BEKTOPOB, UX MPUIOKECHHUS.
Pa3nes 3. AHanuTnuyeckasi reoMeTpusi Ha 4 4 18
IVIOCKOCTH
11 Tewma 11. OcHOBHBIE 3a7]a41 AHATTUTUYECKON 1 B B 2
" |reoMeTpuHU Ha MIOCKOCTH.
12. |Tema 12. Ilpsimast TUHUS HA TUIOCKOCTH. 1 2 - 6
13. |Tema 13. JIuauM BTOPOTO MOPSIKA. 2 2 - 6
14 Tema 14. TlonsipHble 1 apaMeTpHIECKUE YPABHEHHS B _ _ 4
) JIMHHUH Ha TIOCKOCTH.
Pasznen 4. AnanuTnyeckasi reoMeTpusi B 4 4 16
NMPOCTPAHCTBE
15. |Tema 15. IlnockocTh B MPOCTPAHCTBE. 2 2 —
16. |Tema 16. IIpsimast B mpOCTpaHCTBE. 1 1 —
17 Tema 17. B3auMHO€e pacronoxeHnue npsMon u 1 1 B 4
" | IJIOCKOCTH B IPOCTPAHCTBE
18 Tema 18. IToBepxHOCTH 2-T0 MOPSAAKA B B 3 3 4

IIPOCTPAHCTBE.




Paszgea S. JIuneitHoe N-MepHOEe BEKTOPHOE

2 2 10
NPOCTPAHCTBO U KBaJpaTH4YHbIe (POPMBI
19 Tewma 19. JIuneiinoe N-MepHOE BEKTOPHOE 2 2 4
" | mpoCTpaHCTBO.
20. |Tema 20. KBamparudabie (JOpMBI. — — 6
Pasnea 6. JInneiinag 0aj1aHcoBasi MoaeJab 2 2 4
21 Tewma 21. 3akpbItas GanaHcoBast MOJIEIb TMHEHHOM 9 9 4
" | MHOTOOTpacIeBOM 3KOHOMHUKH.
Bcero 24 24 96
OuHo-3a04Has popma o0yUeHHUsI
Pa3nen 1. JieMeHTHI BbICIIEH aJredpbl 6 6 40
1. |Tema 1. Matpuupl. [leiicTBus HaJl MaTpULIAMHU. 1 1
2. Tewma 2. OnpeaenuTeny U UX BbIUYKCICHUE. 1 1
3. |Tewma 3. O6parHas maTpuiia. Panr MaTpHiis. — — 4
4 Tema 4. Cuctembl IMHEHHBIX aIreOpanvecKux 2 2 6
" | ypaBHEHHIL.
5 Tema 5. UccnenoBanue CJIAY Ha COBMECTHOCTD. 2 2 6
' DyHIaMEHTAIbHAS CUCTEMA PELLICHUN.
6. |Tema 6. OnHOpOIHBIC CHCTEMBI YPaBHEHUH. — — 4
v Tema 7. KommiekcHbie uncia. JlelicTBHS Hax B B 8
" | KOMIUJIEKCHBIMU YUCJIAMH.
8. |Tema 8. MHOTrO4JIECHBI. — — 4
Pasnen 2. Bekropnas anaredpa 2 2 16
9 Tema 9. OcHOBHBIE TOHATHS BEKTOPOB. [leficTBus 1 1 8
" |Hag BEeKTOpamu.
10 Tema 10. CkansspHO€, BEKTOPHOE U CMEIIAaHHOE 1 1 8
" | mpou3BeIeHNE BEKTOPOB, UX MPUITIOKECHHUS.
Pa3nes 3. AHanuTn4yeckasi reoMeTpusi Ha 4 4 18
IUIOCKOCTH
11 Tewma 11. OcHOBHBIE 337]a41 AHATTUTUYECKON 1 B 2
" |reoMeTpuu Ha MIIOCKOCTH.
12. |Tema 12. Ilpsimast TUHUS HA TUIOCKOCTH. 1 2 6
13. |Tema 13. JIunuu BTOpOro nopsiaxa. 2 2 6
14 Tewma 14. TlonsipHbie 1 MapaMeTpUIECKHE YPaBHEHUSI B B 4
" | IMHMIA HA TIOCKOCTH.
Pasznen 4. AnanuTuyeckasi reoMeTpusi B 5 5 20
NMPOCTPAHCTBE
15. |Tewma 15. [110CKOCTH B IPOCTPAHCTRBE. 1 1
16. |Tema 16. IIpsiMasi B mpoCTpaHCTBE. 1 1 4




Tema 17. B3aumHoe pacronoxeHue npsMon u

17. — — 6
IJIOCKOCTH B MPOCTPAHCTBE
18 Tema 18. IToBepxHOCTH 2-TO NIOpsAKA B B 3 4
" | mpocTpaHCTBe.
Paszgea S. JIuneitHoe N-MepHOEe BEKTOPHOE 2 12
NPOCTPAHCTBO U KBaJpaTH4YHbIe (POPMBI
19 Tewma 19. JIuneiinoe N-MepHOE BEKTOPHOE B 2 6
" | mpocTpaHCTBO.
20. |Tewma 20. KBamparudabie (JOpMBL. — — 6
Paznen 6. J/Inneiinas 0aj1ancoBasi MoJaejIb - - 8
21 Tewma 21. 3akppITas 6anaHcoBas MOJEIb JTMHEHHOM B B 8
" | MHOroOTpacseBol SKOHOMUKHU.
Bcero 14 16 114
3aounas ¢popma 00yueHusn
Pa3znes 1. DiieMeHTHI BbICHIEH ajiredpbl 4 4 44
1. |Tema 1. Matpuupl. [leiicTBUS HaJl MaTPULIAMHU. 4
2. Tema 2. Onipenenureny U UX BbIYUCICHUE. 1 1
3. |Tewma 3. O6parnas maTpuua. Panr MaTpuiibl. — —
4 Tema 4. Cuctembl JIMHEHHBIX aJIreOpandyeckux 2 2 6
" | ypaBHEHHIA.
5 Tema 5. UccnenoBanue CJIAY Ha COBMECTHOCTD. B B 10
' DyHIaMEHTAIbHAS CUCTEMA PELLICHUN.
6. |Tema 6. OnHOpOIHBIE CHCTEMBI YPaBHEHUH. — — 4
v Tema 7. KommiekcHble uncia. JlelicTBHS Ha 8
" | KOMITJIEKCHBIMU YUCJIAMH.
8. |Tema 8. MHOTrOUJIEHBI. — — 4
Pasnen 2. Bekropnas anaredpa 2 2 16
9 Tema 9. OcHOBHBIE TOHATHS BEKTOPOB. [leficTBus 1 1 8
' HaJl BEKTOPaMHU.
10 Tema 10. CkanspHoe, BEKTOPHOE U CMEIIaHHOE 1 1 8
" |mpou3Be/ieHUE BEKTOPOB, UX MPUITOKEHHUS.
Pa3nes 3. AHanuTnuyeckasi reoMeTpusi Ha 2 2 29
IUIOCKOCTH
11 Tewma 11. OcHOBHBIE 3a7]a41 AHATTUTUYECKON 1 B 2
" |reoMeTpuHU Ha MIOCKOCTH.
12. |Tema 12. Ilpsimast TUHUS HA TUTOCKOCTH. 1 2 6
13. |Tema 13. JIunuu BTOpOTO MOpsaKa. — — 10
14 Tewma 14. TlonsipHbie U MapaMeTpUIECKHE YPaBHEHUSI B B 4

JIMHUA HA IJIOCKOCTH.




Pa3nea 4. AHanuTn4yeckasi reomeTpust B o4
NPOCTPAHCTBE
15. |Tewma 15. I110cKOCTH B IPOCTPAHCTBE. — — — 8
16. |Tewma 16. IIpsimas B mpoCTpaHCTBE. — — —
17 Tema 17. B3aumHoe pacronoxeHue npsMon u B B B 6
" |IUIOCKOCTH B MMPOCTPAHCTBE
18 Tema 18. IToBepxHOCTH 2-TO NIOpsAIKA B B 4
" | mpocTpaHCTRBE.
Paszgea S. JIuneitHoe N-MepHOEe BEKTOPHOE 14
NPOCTPAHCTBO U KBaJpaTH4YHbIe ()OPMBI
19 Tewma 19. JIuneiitHoe N-MepHOE BEKTOPHOE B B B 8
" |IIpOCTpPaHCTBO.
20. | Tewma 20. KBagparuunsie (opMBI. — — — 6
Pa3nea 6. JIuneiinas 6anancoBasi MojieJb — - - 8
21 Tewma 21. 3akpbITas 6anaHcoBas MOJIEIb TMHEHHOM 8
" | MHOTOOTpacIeBOI S5KOHOMHKH.
Bcero 8 8 - 128

4.2. Conep:xaHue pa3/iesi0B y4eOHOM M CHUILIHHBI.
Pa3nes 1. DineMeHTBI BbIcHIeH a1redphl.

Tema 1. Matpuupbl. JlelicTBusI HAl MATPUIIAMHU.

Martpuuel. Buasl Matpun. J[elcTBUsA HaJ MATPULIAMU: CIIOKEHUE U BBIYMTAHHE MATPUILL,
YMHOXXEHHE MaTpULbl Ha YHUCIIO, NPOU3BEIACHHE MATpHUL], BO3BEACHUE KBAaJPATHBIX MATpHI] B
CTETeHb. DIIEMEHTapHbIE TPeoOpa30BaHus Hall MATPHUIIAMH.

Tema 2. OnpenennTesiv 4 UX BbIYMCIEHHE.

OcHOBHBIE TIOHATUS W CBOMCTBA ompeaenuTeneii. Beruucienue onpeaenurencit TpeThero
NOpsIIKa METOJIOM TPEyToJIbHMKA, 10 MpaBuity Capproca, pa3iaoKEHUEM IO JIEMEHTAM CTPOKH
uiu ctonoia. OnpeneauTeNH BBICIIUX MOPSIKOB.

Tema 3. O6paTHas maTpuua.

O6parnas matpuna. Haxoxxnenue oOpaTHOM MaTPHIIBI C TTIOMOIIBIO COIO3HOW MaTpPHUIIBI U
¢ momouibo npeodpazoBanuii ['aycca. Panr MaTpuisl.

Tema 4. CucreMbl JUHEHHBIX aJIre0panvecKux ypaBHeHH.

OcHoBuble noHsaTuss u onpeaenenus CJIIAY. Pemenne CJIAY meromamm Kpamepa,
obpartnoit marpunbl, ['aycca. Pemenne CJIAY MeTomoM MOJHOTO HMCKITIOUEHHUS MEPEMEHHBIX
Kopnano-TI'aycca.

Tema S. HcciaenoBanue cuCTeMbl JIMHEHHBIX YPaBHEHHMH Ha COBMECTHOCTD.
dyHaaMeHTAIbHAasA CHCTEMA PeLIeHHI.

UccnenoBanme cucrembl Ha  coBMecTHOCTh. Teopema  Kponekepa-Kamnemnu.
@yHIaMEHTaNIbHAs CUCTEMA PEIICHU.

Tema 6. OnHOpOAHBIE CHCTEMBI JIMHEHHBIX YPABHEHUH.

OAHOPOHBIE CUCTEMBI YPAaBHEHUN U UX PELICHHUE.

Tema 7. KoMiuiekcHble yucaa. JeidcTBusi Hal KOMILUIEKCHBIMHM YHCJIAMH.

[TonaTne KoMIIIeKCHOTO yucna. Anredpandeckas, TPUTOHOMETPHUYECKas U MMOKa3aTelbHas
¢dbopMa KOMIUIEKCHOTO yHcia. ['eomeTprudeckass HHTepIIpeTalys KOMIUIEKCHBIX uncen. Moaynb u
apryMeHT KOMIUIEKCHOro 4ucia. JIeWCTBUS HaJ KOMIUJIEKCHBIMH YHCIAMH B alreOpanyecKkoi,
TPUTOHOMETPUUECKON M Toka3zarenbHoi (opme. Popmyna Myaspa. U3Bneuenue kopHs N-ii
CTENEHH U3 KOMIUIEKCHOTO YUCIIA.



Tema 8. MHOro4JieHbI.

OCHOBHBIE TMOHATUA O MHOrowieHax. Ormnepauuu Haja MHOrowieHamu. Jlenurenu
MHorowieHa. Kopuu mHorousnena. Pa3noxkenne mMHorowiena Ha mHoxurtenu. Cxema ['opaepa.
Teopema be3y. OcHoBHast TeopeMa anreOpsl.

Pa3nen 2. Bekropuasi ajareopa.

Tema 9.0cHoBHBIE NOHATHS BeKTOpPA. /lelicTBUS HaJl BEKTOPaMMH.

OcHoBHblEe TOHATHS CBOOOAHOrO BekTOopa. IIpoeknuum Bektopa Ha ocu. JluHelHble
olepalyu HaJl BEKTOpaMH B KOOpAMHATHOM (opme. basuc B TpexmMepHOM IPOCTPaHCTBE.
Pasnoxxenne Bektopa mno opraMm. Hampasnsaromue kocuHycsl. JlimmHa BekTopa. YcioBue
KOJUIMHEApPHOCTH JIBYX BEKTOPOB.

Tema 10. CkansipHoe, BeKTOPHOe M CMeIIaHHOE NpPOM3BeJdeHHEe BEKTOPOB M HX
NPHJIOKEHHU.

CkanisipHOE TPOM3BEJEHUE IBYX BEKTOPOB U €ro CBOICTBAa. BpIuncieHHME CKaISPHOIO
IIPOM3BECHUS BEKTOPOB B KOOPAMHATHOM hopMme. [IpuioxkeHus cKaisipHOro IpoOu3BEAECHUS.

BektopHoe mpousBeieHUE ABYX BEKTOPOB M €ro CBOWCTBA. BbIUMCIIEHHE BEKTOPHOIO
IPOM3BEACHUS BEKTOPOB B KOOpAMHATHOW Qopme. I['eomerprueckuil CMBICIH BEKTOPHOIO
npousBeeHus. [IpunokeHus BEKTOPHOIO IPOU3BEICHUS.

CMenianHoe NMPOU3BEIACHUE TPEX BEKTOPOB M €r0 CBOMCTBA. BhIuMcieHHE CMEIIaHHOTO
NPOM3BEACHUSI BEKTOPOB B KOOPJAMHATHOW opme. ['eoMeTpuyecKuii CMBICI CMEIaHHOTO
npousBeneHus. 1IpunokeHus cMemanHOro NpoOU3BEACHMUS.

Pa3nen 3. AHaTUTHYECKAsl TeOMeTPHs HA MJIOCKOCTH.

Tema 11. OcHOBHBIE 32124 AHAJIMTHYECKON reOMETPHH HA IVIOCKOCTH.

Cucremsl koopauHar. JlekapToBa cucteMa KOOpAMHAT Ha IiockocTH. [lonspHas cucrema
koopauHaT. OCHOBHBIE 33[]aul aHAJIMTUYECKOW T'€OMETPUHU HA IUIOCKOCTH: PACCTOSIHUE MEXKIY
JBYMsI TOUKAMH, JI€JICHUE OTpE3Ka B JJAHHOM OTHOLICHMH, JEJICHUE OTpe3Ka MOIMojaM, IUIOIIalb
TPEYrOJIbHUKA, 3aIaHHOI0 KOOPAMHATAMY BEPILHH.

Tema 12. IIpsimasi IMHUSA HA TUVIOCKOCTH.

Jlunuu nepBoro nopsiaka. O6miee ypapaenue npsimoit. MccnenoBanue o01iero ypaBHeHHs
npsAMoOil. YpaBHEHHE MPSIMOM € YIJIOBBIM KOA(QQHUIMEHTOM. YpaBHEHHE HPSAMOM, Mpoxosiueit
yepes ABE JaHHbIE TOUKU. Y PaBHEHUE NPSIMOU, MPOXOIALIEH Yepe3 TaHHYIO TOUKY I1apajulesIbHO
HaIpaBJAIOIIEMY BEKTOPY. YPaBHCHUE MPAMOM, MPOXOIAIEH Yepe3 HaHHYH TOYKY
NEPNEHAUKYJISIPHO HOPMAJIbHOMY BEKTOPY. YpPaBHEHHE IPSMOM, IPOXOASIIECH 4Yepe3 AaHHYIO
TOYKY B JAHHOM HAIIpaBJICHHUM. Y pAaBHEHUE ITyYKa MPSAMBIX, IPOXOASIINX YEpPE3 TaHHYIO TOUKY.
HopmanbHoe ypaBHEHHE MpsMOM. YpaBHEHHME ITydKa MPAMBIX, MNPOXOAAIIMX Yepe3 TOUKY
nepeceyeHust IBYX NMPsIMbIX. Y paBHEHUE OMCCEKTPUC YIIIOB MEXKAY IBYMsI IPSIMBIMHU.

B3anMHOe  pacnonoxxkeHne — OBYX ~— IPAMBIX.  YCJIOBMS — MApaUIEIBHOCTH U
NEPINEHIUKYJIAPHOCTU JIBYX IPSMBIX, TAHI'€HC YIJIa MEXIy IOBYyMs INpsMBIMHU. PaccrosHue u
OTKJIOHEHHE OT TOYKH JI0 IIPSIMOIA.

Tema 13. /IunuM BTOPOro nopsiaka.

Kpussie Broporo nopsiaka. Oxpy:xHocts. Diuinc. ['unep6ona. [apadona. MccnenoBanue
dopmsbl. JIupekTpuchl.

Tema 14. IloasipHble H NapaMeTpUYecKHe YPABHEHUS JIMHUM HA IJIOCKOCTH.

[TonsipHble M TapaMETPUUECKUE YPAaBHEHHS HEKOTOPBIX JIMHUN HA MIJIOCKOCTH.

Paznen 4. AHasmTHYecKasi reOMeTpHsl B IPOCTPAHCTBeE.

Tema 15. Il1ockoCTH B MPOCTPaHCTBE.

Paznuunble BUABI ypaBHEHHMs IIJIOCKOCTH B IpocTpaHcTBe. OOliee ypaBHEHHE TUIOCKOCTH.
YpaBHEHHE IUIOCKOCTH, MPOXOIAILIEH Yepe3 NaHHYI0 TOUYKY, IEPIEHIUKYISIPHO HOPMAJIbHOMY
BEKTOpY. YpaBHEHHE INIOCKOCTH, IPOXOISIIEH Yepe3 TPH TaHHbIE TOUKHU. Y PABHEHHUE TUNIOCKOCTH
B OTpe3Kax Ha ocsix. HopmanbHoe ypaBHeHNE Mi1ockocT. OTKIIOHEHHE M PACCTOSIHUE OT TOUKH 10
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IJIOCKOCTH. B3auMHOE pacnosioKeHue [ABYyX INIOCKOCTEH. YCJIOBHsS NapauIeIbHOCTH U
NEePHEHANKYJISIPHOCTH ABYX IIIOCKOCTEH. YTOJ MEXKIY ABYMS IIJIOCKOCTSIMU.

Tema 16. Ilpsamas B npocTpaHcTBe.

Pa3nnunble Buabl ypaBHEHUS IPSIMOU B IPOCTpaHcTBe. KaHOHMYECKHE ypaBHEHHUS IPSIMOM.
YpaBHEHUE TPSMOW, MPOXOJAIICH dYepe3 IBe AaHHbICe TOYkH. OOIIME ypaBHEHHsS MPSIMOM.
[Tapamerpuueckue ypaBHEHHs NpsMOil. B3aumHOe pacnosiokeHue [AByX MpsMBIX. Y CIOBUS
[apAJUIEIILHOCTH U NIEPIIEHIUKYJIAPHOCTU ABYX MPAMBIX. YTOI MEXKAY ABYMs IIPSMBIMHU.

Tema 17. B3aumHoe pacnoJiokeHue NpsiMOil U IJIOCKOCTH B IPOCTPAHCTBE.

VYcnoBus napajuieIbHOCTH U NMEPIEHIUKYISIPHOCTH NPSMON U INIOCKOCTH. YTOJ MEXKIY
NPSIMOM M INIOCKOCThIO. ToYKa mpecedyeHust NpsIMOM U IIIOCKOCTH.

Tema 18. IloBepxHOCTH 2-T0 OPSAAKA B IPOCTPAHCTBE.

[unuuaapuyeckue MOBEPXHOCTHU, MOBEPXHOCTH BpauieHus. KaHOHMYecKue ypaBHEHHUS
IOBEPXHOCTEW BTOPOTO MOPSJIKA.

Paznen 5. JInuneiinoe N-MepHOE€ BEKTOPHOE NMPOCTPAHCTBO U KBaJApaTUYHbIE q)oprI.

Tema 19. JIuHeiiHOe N — MepPHOE BEKTOPHOE MPOCTPAHCTBO.

N-MepHOe BEKTOPHOE MPOCTPaHCTBO. JIMHEHbIE onepaluy HaJ N-MEPHBIMU BEKTOPAMH.
JInneliHoe npocTpaHcTBO. JIMHENHHAsA 3aBUCUMOCTh M HE3aBUCUMOCTh BEKTOPOB. PasmepHOCTh 1
6a3uc BEKTOpHOro mnpocrpaHcTBa. KoopauHaTel BekTopa OTHOcuTelbHO Oasuca. Ilepexon x
HOBOMY 0azucy.

JluHelHbI omepaTop W ero marpuna. JleWcTBus Haja JHWHEHHBIMH ONEpPaATOPaMHU.
CoOcTBeHHBIE YHcIa U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO oOreparopa. XapaKTepUCTUYECKUI
MHOT'OYJIEH MAaTPHIIBL.

Tema 20. KBagpaTtuunsbie opmbl.

OcHOBHBIE TOHATHS U ompeneneHus. IlpuBeneHue KBaapaTHyHOM (QopMbBI K
KaHoHHM4eckoMy Buny. Kpurepuii CunbBecTpa 3HaKOONPEAEIEHHOCTH KBaPATUYHOW (DOPMBI.

Pasnen 6. JInneiinas 0aJ1aHCOBas MOIEJIb.

Tema 21. 3akpbITast IMHeliHasi 0ajIaHCOBasi MO/IeTb MHOT00TPACJIEBOI 3KOHOMUKH.

OcHoBHbIe MOHATUA OanaHcoBoi Monenu JleonteeBa. KoadduumeHTs! moaHbIx 3aTpar.
Koadduumentsr kocBeHHBIX 3aTpat. KoadhumeHTs npsiMpIx 3aTpar.
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4.3. TlepedeHb TeM JieKUMii

n/a

Tema nexkuun

O0beMm, u

dbopma oOyueHus

OYHas

OYHO-
3a04Has1

3a04YHadA

Paszgea 1. DiieMeHTHI BbICHIEH ajaredpbl.

6

Marpunsl. JleiicrBus Haa marpunamu. Onpeneureliu.
Boruuciienne onpenesuresiei.

Onpenenenue matpuibl. Bunsl matpur. JlelictBus Haj
MaTpuliaMu.  JJEMEHTapHble  MpeoOpa3oBaHUS  HAJ
MaTrpuLaMH.

Onpenenenue omnpenenurens 2-ro U 3-T0  MOPSIKOB.
MuHopel U anreOpanyeckue JOMOJIHEHUS 3JIEMEHTOB.
CBolicTBa ONpPEACIIUTENCH.

2

CucreMbl JIMHEHHBIX aJre0pandecKux ypaBHeHH .
OcnoBueble noustust CJIAY. Pemenue CJIAY meromamu
Kpamepa, oOpatHoil MaTpuIibl.

Hccaenosanue CJIAY Ha COBMECTHOCTb.
Teopema Kponekkepa-Kanemnu. @yHnameHTalbHas
CHUCTEMa PEIICHUH.

KommuiexkcHbie yncia. [leiictBusa Haa
KOMILIEKCHBIMH YHCJIAMH.

[ToHsiITHE KOMIUIEKCHOTO 4YHWCia. AnreOpamueckas u
TpUTOHOMETpHYECKast (popMa KOMITJICKCHOTO YHUCIIA.
I'eomeTpuyeckas HHTEpIIPETALUS KOMIUIEKCHBIX YUCEN.
JleficTBus HaJ, KOMIUIEKCHBIMHA YHUCJIAaMU — CJIOKEHHE,
BBIYMTAHHUE, YMHOKECHUE, ACIICHUE, U3BJICUEHUE KOPHS.

Pa3nen 2. BekTopnas anareopa.

BexTopbl. CkajsipHoe Ipou3BeeHHe BEKTOPOB.
OcHOBHBIE TIOHATHSI BEKTOPOB. JIMHEIHBIE omepanuy HaJ
BeKTOpamH. bazuc B TpeXxMepHOM MPOCTPAHCTBE.
Paznoxenue BekTopa 1o opram. Hanpasisromue
KocuHychl. J{nnHa Bektopa. CkalsipHOE NpPOM3BEIECHUE
JIBYX BEKTOPOB U €r0 CBOICTBA. BhIuncienue ckajisspHOro
OpOM3BEACHUST B KOOpAuMHATHOM (opme. [IpunosxeHus
CKaJISIPHOTO IIPOU3BEICHUSI.

BekTopHOe 1 cMelIaHHOE IPOU3BEACHHE BEKTOPOB.
BekTopHOe TmpoM3BelEeHHE [JBYX BEKTOPOB M €r0
CBOMCTBA.

Boruucnenune BEKTOPHOI'O MIPOU3BEICHNUS B
KoopauHaTHOM  ¢opme. ['eomerpuueckuil  cMBbICH
BEKTOPHOIO IpousBeleHusd. [IpuioxkeHus BEKTOPHOIO
IIPOU3BEICHNUS.
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CMeniaHHoe TPOU3BEACHHE TPEX BEKTOPOB U €ro
cBoiicTBa. Brbumcnenne B KoopAWMHATHOH  (opme.
['eomeTpuyeckuil CMBICI CMEIMIAHHOTO MPOU3BEICHUS.
[IpunoxeHust CMEIAaHHOTO IPOU3BEACHUS.

Pa3znen 3. AHasiuTHYeCcKAas reoMeTpusa Ha IJI0OCKOCTH.

OcHoBHBIE 321241 AHAJMTHYECKOI reOMeTPHHU Ha
IUIOCKOCTH. JINHNHU epBoro nopsjaka.

CucrtemMbl KOOPAUHAT HA IJIOCKOCTH.

OCHOBHBIE 33/1auM  AHAIUTUYECKOW TE€OMETPUM Ha
IUIOCKOCTH — PAacCTOSIHUE MEXIY JABYMS TOYKaMHU,
JIeJIeHue OTpe3Ka B JaHHOM OTHOUIEHUM, IUIOIIA/lb
TPEYrOJIbHUKA.

OOmee ypaBHeHuE MNpsAMOH. YpaBHEHHE MpsAMOM ¢
VJIJIOBBIM  KOO(PQOUIIUEHTOM.  YpaBHEHHE  TPSIMOM,
MPOXOJIALLIEH Yepe3 BE JAHHBIEC TOYKU. Y paBHEHUE NPSAMOMU,
IpOXOJAIIe 4Yepe3 JaHHYyI0 TOYKY B JaHHOM
HaIpaBJICHUU. YPaBHEHUE NPSIMOM, NMPOXOIAILIEH depes
JAHHYIO0 TOUKY NapaJljIeIbHO HAIPaBISAIOIIEMY BEKTOPY.
VYpaBHeHHE NPsAMOH, MPOXOALIEH Yepe3 JaHHYIO TOUKY
NEePHEHANKYIISIPHO HOPMAIIbHOMY BEKTODY.

HopMmanbnoe ypaBHeHue nipsimMoid. PaccTosiHre OT TOUKH
J10 NpsIMOM. B3anMMHOE pacnoyioKEHUE IBYX MPAMBIX —
yCIIOBUE  MApajUIeNIbHOCTH,  MEPHIEHIUKYISIPHOCTH,
TaHT'€HC yrila MEXKAY ABYMsI IPSMBIMH.

JIMHUM BTOPOrO MOPSAKA.
OxpyskHoctb. Dmurc. ['unepbona. [Tapabona.

Pa3nes 4. AHasuTH4eckas reoMeTpus B
NPOCTPAHCTBE.

[Li10cKOCTH B IPOCTPAHCTBeE.

OO01iee ypaBHEHUE IIOCKOCTU. YPaBHEHME IUIOCKOCTH,
MIPOXOJSIIEH Yepe3 JaHHYH TOYKY, NEPHEHAUKYJISIPHO
HOPMaJIbHOMY  BEKTOpY.  YpaBHEHHE  IUIOCKOCTH,
IpOXOALIeH yepe3 TpU TOUKU. Y paBHEHHUE IJIOCKOCTH B
oTpe3Kax Ha ocsix. HopmalibHOE ypaBHEHME IIOCKOCTH.
PaccrostHue oOT TOYKM JI0 IUIOCKOCTH. B3ammuoe
pAacMoJIOKEHUE JIBYX TIIOCKOCTEM.

10.

IIpsimasi B mpocTpaHcTBe.

KanoHnueckue ypaBHeHHUs NPSMOM. Y paBHEHUE NPSAMOMN,
IpoXoJsIie depe3 JBe JaHHble TOukd. OOmiue
ypaBHeHus mpsaMoi. Ilapamerpuueckue ypaBHEHUs
npsMoi. B3aMMHOE paclonoKeHHEe [ABYX MPSIMBIX.
B3anMHOe pacnonokeHue MNpsMOM M IIJIOCKOCTH B
IIPOCTPAHCTBE.

Pa3zgea S. JIuneitHoe N-MepHOE BEKTOPHOE
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MPOCTPAHCTBO M KBA/IpaTH4HbIe (GOPMBI.

11.

JIuHeiiHOe N-MepHOe BEKTOPHOE NMPOCTPAHCTBO.
Onpenenenre N-MepHOro BekTopa. JInHeitHbIe onepauu
HaJ N-MEpHBIMU BEKTOpaMHU U UX CBOMCTBa. BekTopHOE
npoctpadctBo R". JIMHEHHO 3aBHCHMbIE M JIMHECHHO
HE3aBUCHMBbIE  CHCTEMbl  BeKTOpoB.  CkaispHoe
YMHOX€EHHE, HepaBeHCTBO Ko, HOopMa N-MepHOro
BeKTOpa. basuc B N-mepHoM npoctpanctse. KoopauHarsl
BEKTOpa OTHOCHUTEJILHO 0azmuca. JIuneitnoe
npeoOpazoBanue u ero marpuia. CoOCTBEHHbIE BEKTOPHI
U COOCTBEHHbBIE 3HAYCHHUSI TUHEHHOIO MPeoOpa3oBaHus.

Pazgen 6. JIuneitnas 6aj1ancoBasi MoaeIb.

12.

3akpsbiTas JuHelHas 6aJaHCcOBas MOJeb.

OcHoBHble TOHATUA OanaHcoBOW Mojenu JleoHTbeBa.
Koodpduuumentsr monabix 3arpar. KoadduumeHTst
KOCBEHHBIX 3aTpaT. KoaduuueHTs! npsmMbIX 3aTpar.

18.

Mopaenb MeKIyHAPOIHOI TOPTOBJIN.

Bcero

24

14

4.4. [lepeyeHb TeM NPAKTHYECKUX 3aHATHI (CEMUHAPOB)

/a

Tema npakTU4ecKoro 3aHATHs (CEMUHApa)

O0beMm, u

dbopma oOyueHus

O4yHasa

OYHO-
3a04YHa
s

3a049Has

Pa3nes 1. DiieMeHTHI BbICIEH aaredpbl.

Marpuupl. [eiictBus Han marputamu. OnpeaesTuTeny.

Perenne cucrem TMHEHHBIX areOpanvyecKrx ypaBHEHUI.

HccnenoBanue  cUCTEMbl  JIMHEHHBIX — anreOpandecKux
YPaBHEHUI HA COBMECTHOCTb.

N N N ©

6
2
2
2

KommekcHrie uncna.

Paznea 2. BekropHas aiaredpa.

Bekropsl. [lelicTBus Hax BekTopamu. CKasipHOe
IIPOU3BEJICHNE BEKTOPOB.

BCKTOpHOC U CMCIIAHHOC IIPOU3BCIACHUC BCKTOPOB U HX
TMPUIIOXKCHU.

Pa3znen 3. AHanmuTuyeckasi reoMeTpHsi Ha MJIOCKOCTH.

Hp}IMaH JJMHUA Ha IIJIOCKOCTH.

JIvHumM BTOpOro nmopsiaka.

Pa3znen 4. AHasmmTHyeckasi reoOMeTpHUsi B IPOCTPAHCTBeE.

BN NS

N | N N D
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9. | IImockocTk B MPOCTPAHCTBE. 2 1 -
10 [Ipsimast B mpocTpancTBe. B3anmHoe pacnosioxkenue 2 1 -
" | TOpsIMOM U MJIOCKOCTH B IPOCTPAHCTBE.
Pasnea S. JInneitHoe N-MepHOE BEKTOPHOE MPOCTPAHCTBO 2 2
U KBa/IpaTHYHbIE (DOPMBL.
11. | N-mepHble BekTOpHI U Oasuc B mpoctpancTse R". 2 2 -
Paznen 6. JIuneiinas 6ajiancoBasi MojieJIb. 2 - -
12 3akpbliTas JIMHEeHHas 6amaHcoBas MOJIeTb MHOIOOTPACIIEBOM 2
" | PKOHOMHKHU.
Bcero 24 16 8

4.5. IlepeyeHb TeM J1a00PATOPHBIX PadoT.
He npenycMoTpeHsl.

4.6. Buabl caMOCTOATEIbHON PadOThI CTY/ICHTOB H NepedYeHb y4eOHO-
METOINYECKOro obecnevyeHus 1JIs CAMOCTOSATEIbHOM PadoThl 00y4aIOIIHXCSH.

4.6.1. TloaAroTroBKa K ayAMTOPHbIM 3aHATHIM

OcHoBHOW (hopMOii yd4eOHOH pPadOTHI CTYJEHTOB OYHOW ()OpMBI OOYUEHUS SIBISIETCS
U3y4eHHE JIEKIUH, B YCJIOBUAX 3a04HOM (opMbl OOy4yeHMsS — caMOCTOsATENIbHAs paboTa Hax
y4eOHBIM MaTEPUATIOM.

AyIUTOpHBIE 3aHATUS POBOAATCS B BUJIE JIGKLUN U IPAKTUUECKUX 3aHATHH.

Matepuansl JIEKIMH SABISIOTCA OCHOBOHM JUIsl MOATOTOBKHM CTYJEHTa K MPAaKTUYECKUM
3aHATHSM.

[Ipu moAroTOBKE K ayAUTOPHBIM 3aHATUSAM CTYJCHT JIOJIKEH:

— U3Y4YUTh MaTe€pHaJIbl JIEKIUN U IPAKTUYECKUX 3aHATUH;

— opaboTaTh HaJl OCHOBHOM U JIOMIOJIHUTEIILHON JINTEPATYpOH M0 U3y4aeMOU TeMe;

— 3aKOHCIIEKTHUPOBaTh HEOOXOAMMBIH MaTepHaj, BBIHOCHUMBI Ha CaMOCTOSITENbHOE

U3YYEHHUE;

— MOATOTOBUTHCS K ONMPOCY Ha MPAKTHUYECKUX 3aHATHIX — BBIYYUTh OCHOBHBIE (DOPMYJIbI

U OTIpe/ieNIeHus;

— IpopelaTh 3a/1a4y, 3a/JaHHbIE B KAYE€CTBE JOMAIIHETO 3a1aHHUS;

— BBINOJIHUTh UHAUBHUAYAJIbHOE JIOMAIIIHEE 3aJJaHHeE.

OCHOBHOH LIENIBI0 MPAKTUYECKUX 3aHATUHN SIBIISIETCS PELICHHE OCHOBHBIX THUIIOBBIX 3aJa4
o JMHEWHOW anrebpe, a TakKe KOHTPOJIb 33 YCBOEGHHEM IPOWUIEHHOTO TEOPETHUECKOro U
MPAKTUYECKOI0 MaTepHaa, XOJOM BBIIOJHEHUS CTYJEHTaMH CaMOCTOSITEIbHOM paboThl U
VHAVBUAYAJIBHOTO JTOMAIIHETO 3a/1aHus.

CamocrosiTenbHass padoTa MOXKET BBIINOJHATHCS B OOBIYHBIX YYEOHBIX AyAUTOPUSX, B
ayaUTOpUsX 00OpPYJOBAHHBIX KOMIBIOTEpAMH C BBIXOJOM B MHTEpHET, a Takke B UMTAIbHBIX
3ajax OWONMOTEKH, TJ€ MOXKHO TOJYYUTh HEOOXOAMMbIE METOJUYECKHE YKa3aHUs |
CIEUAJIBHYIO JINTEPATYpPy MO JUCLUILINHE.

Jig  dydimiero ycBOeHMsT Marepuana no gucuumiinHe JluHeiiHas  anreOpa”
IIPEYyCMOTPEHO BBIINOJIHEHUE KaXKABIM CTYIAEHTOM HWHAMBUAYAJIBHOIO JOMAIIHETO 3a/JaHusl.
Yacel, BblesieMble Ha BBINOJHEHUE WHIAUBUAYAIBHOTO 33JaHUS, BXOAST B CAMOCTOSITEIBHYIO
paboTy cTyIeHTa.

TeMbl MHIUBUYAJIBHBIX 3aJaHUMN:

1. DneMeHTHI BBICIIEH anreOpshl.
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Bekropnas anre6pa.

AHaJIUTHYECKAsT TCOMETPHS Ha TJIOCKOCTH.

AHaJIMTHYECKAs TEOMETPHS B IPOCTPAHCTBE.

JIuHeiHOe N-MEepHOE BEKTOPHOE MPOCTPAHCTBO U KBaIpaTHYHBIC (DOPMEI.
Jluneiinas 6anaHcoBast MOJCIb.

ok wn

4.6.2. IlepeyeHb TeM KypCOBBIX padoT (IPOEKTOB).
He npenycmoTpeHsl.
4.6.3. Ilepeuenn Tem pedepaToB, pacueTHO-TpadpuyecKUux padoT.
He npenycmotrpeHsl.

4.6.4. IlepeyeHb TeM M Y4eOHO-METOIHYECKOT0 o0ecriedeH s IJIsl CAMOCTOSITeILHOI
padoThI 00y4aromuxcs.

O0BéMm, U
Tema camocToSTEIHLHONU opMa 00y4YeHUs
Ne i/ Y4eOHO-MeTOANUECKOE 00ECIIEUEHHUE (bop i
padoThI OYHO- [3a0YHas
OoYyHas
3a04yHas
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: yueOHoe nocobue A By30B / I'. N\
bynnpik. — 2-e u3n., crep. — CaHk
[letepOypr: Jlawp, 2022. — 332 ¢.| 12 18 16
ISBN 978-5-8114-9473-6. — Tekcr
ANEeKTPOHHBINA // JlaHb: 31EKTpPOHH
oubmoteunas cucrema. — UR
ttps://e.lanbook.com/book/195479
(mata obpamenus: 20.04.2023).
Pexxum  noctyma:  nmns aBTOpH
T10JIb30BATEIIEN.

36 40 44

Paznen 2. BekropHasi
aareopa.
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Kpemep H.II. Beiciias maTemaTuka)
Pasznea 3. g DKOHOMHUCTOB.— M.: banku mu
3 AHaJIuTHYECKAS bupxu, 20040. 18 34 29
reoMeTpus Ha Kupnuesckuii B.B., Komnbsuiosa)
IJIOCKOCTH. H.A. Kypc BbICHIEl MaTEeMaTHKH.
K.: Hayk. [lymka, 1998.
Kpemep H.ILI. Beiciias maTeMaTuka
Pasznea 4. UIT DKOHOMHCTOB.— M.: banku u
4 AHAIMTHYECKASA bupxu, 2004. 16 26 24
©  |reomertpusi B Kupunuesckuii B.B., Konbuioa H.A.
MPOCTPAHCTBE. Kypc Beicmieit matematuku. K.
Hayxk. lymka, 1998.
Kpemep H.ILI. Briciias maTeMaTukal
Pa3nean 5. JIluneiinoe | miua skoHOMUCTOB.— M.: baHku
N-mepHoe BekTopHoe | bupxu, 2004.
5. |mpocTpaHCTBO U Manyrua. B.A. Marematuka s 10 20 14
KBa/IpaTHYHbIE HSKOHOMHUCTOB: JluHeltHas anreOpa.
¢hopmbI. Kypc nexuit. — M.: — Dxemo, 2006.
—224c.
Kpemep H.III. Beicmias MareMaTuka
U1 OKOHOMHUCTOB.— M.: banku #
6. |Pa3znmen 6. Jluneiinasi | bupxu, 2004. 4 26 8
oaJ1aHcoBasi MOeJIb. Kupuuesckuii B.B., KonbsuioBa H.A.
Kypc BbeiclIEW wmatematuku. K.:
Hayk. [lymka, 1998.
Bcero 96 114 128
4.6.5. JIpyrue BHIbI CAMOCTOSITEILHOW PadOTHI CTY/IEHTOB.
JUia  nydimiero ycBOEHMsI Marepuana Mmoo AucuumiuHe JluHelHas —anreOpa”

npeaAyCMOTPCHO BBIIIOJIHCHHUE KaXKABIM CTYACHTOM HWHAWBUAYAJIBHOTO AOMAIIHETO 3aJlaHUs.
‘—Iacm, BBIACIISICMBIC Ha BBINIOJIHCHUC WHAWBUAYAJIBHOI'O 3aJJaHHA, BXOAAT B CaAMOCTOATCIBbHYIO

paboTy cTyIeHTa.

Tembl uHAMBHUAYaNIbHOTO 3a0aHus Nel:

1. JIuneiinas anreOpa.
2. BexTopnas anrebpa.

3. AHanmuTHuecKasi FTeOMETpUs Ha IIOCKOCTH.

4. AHanuTU4YecKasi TeOMETPHS B IPOCTPAHCTBE.

5. JInHenHoEe N-MEPHOE MPOCTPAHCTBO.

6. JIuneiinas 6anaHcoBast MOJENb.

Tembl nHAMBUTyaTbHOTO 3a1aHUs No2:

1. Ilpenen u HENPEPBHIBHOCTh (PYHKIIMH.

2. [luddepennmanbHoe UCUUCIeHne QyHKIMH OJHOM epeMeHHOH.
3. IuddepenunanbHoe ucunciaeHne QyHKINUN ABYX MepEeMEHHBIX.
3. NHTerpanbHoe ncunciaeHne GyHKIUU OAHOM epeMeHHOH.
4. TuddepeHumanbHble ypaBHEHUS.

4.7. IlepeyeHb TeM H BHI0OB 3aHATHI, IPOBOAMMbIX B HHTEPAKTHBHOM (popme.

He npenycMmoTtpeHsl.

5. @OH/1 OLIEHOYHBIX CPEACTB JIsl IPOBeeHUs POMEKYTOYHON aTTecTAUM
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ITonmHoe onucanue (poHAa OIEHOUYHBIX CPEICTB TEKYIIEH U MPOMEXYTOUYHOU aTTeCTalluu
00y4aroIuxcs ¢ MepeyHeM KOMIIETEHLIUH, ONMCaHUEM IOKa3aTelel U KPUTEpUEB OLICHUBAHUS
KOMIIETECHIIMM, IIKaJI OLICHUBAHMS, TUIIOBbIE KOHTPOJIBHBIE 3aJjaHUSI U METOANYECKUE MaTEpPUaJIbl
IIPEJICTaBJICHBI B IPUJIOKEHUH K JaHHOM IporpaMmme.

6. Y4eOHO-MeTOAMUYECKOE O0ecIeYeHue JUCIHMIIINHEI.

6.1. PexoMeHnayemasi Jquteparypa.

Ne n/mn ABTOp, Ha3BaHUE, MECTO U3JaHUs, U3/1-BO, IOl U3/IaHUS, Kon-Bo 3k3. B
KOJIMYECTBO CTPAHUI] ouoI.

1. Kpemep H.III. Bricuias maremaTuka Jijisg 3KOHOMUCTOB.— M.: baHku u 11
Bupsxu, 2004.

2. OBunnaukoB I[1.dD. Bricas maremaruka. — K.: Buma mk., 1991. 25

3. Hanko ILE. u np. Beiciiast MmatemaTuka B ynpakKHEHUSAX U 3a7a4ax (B 2- 100
X gacTax).— M.: Beicimas mkoa, 1986.

4. Kupunuesckuii B.B., KonsutoBa H.A. Kypc Bbicieii maremaruku. K.: 76
Hayk. Jlymxka, 1998.

5. [lunauyes B.C. Bricias marematuka. M.: Beicmi. mk., 1990. 75

6. IMunaues B.C. 3agauynnk mo BeIcmied maremaruke. M.: Bricmr. k., 24
2001.

7. Mumnopckuii B.I1. Coopauk 3agau no Beicuieil MatemaTtuke M.: Hayka, 121
1987.

8. Bbynneik, I'. M. CO0pHHK 337124 U yIpa)XHEHUH 10 BBICIIEH MaTEMaTHKE : ONeKTPOHHBI
yuebHoe nocodbue ais By30B / I'. M. bynabik. — 2-e u3z., crep. — CaHkT- pecype
[TerepOypr: Jlanp, 2022. — 332 c. — ISBN 978-5-8114-9473-6. — Tekcr :

ANEeKTPOHHBIN // JlaHb: anekTpoHHO-OMOMMoTeyHas cucrtema. — URL:

ttps://e.lanbook.com/book/195479 (mata obOpamenus: 20.04.2023). —
Pexxum AO0CTyHa: IJjist aBTOPpU3. 0JIb30BaTeNe.

6.1.2. JlomoJiIHUTebHAS JIUTEPATYpA.

Ne n/nn ABTOp, Ha3BaHHE, MECTO U3JaHMsl, U3/1-BO, T'OJ1 U3JJaHUS, KOJIMYECTBO CTPAHUIL
1. Kpacc M.C., UynpsiHoB b.I1. OcHOBBI MaTEMaTHKU U €€ NPUIOKEHHUS B SKOHOMHUECKOM
o0Opa3oBaHUM: yueOHUK. — 6-€ u3a., ucnp. — M.: M3natensctBo «/lenmo» AHX, 2008. —
720 c.
2. ITucemennsnii [[.T. Koncnekt nekuuii mo Beicuieir maremaruke / JI.T. [TucbmMeHHBIN. —
10-e uzn., ucrp. —M.: Aiipuc-Ilpecc, 2011. — 608c.
3. Beicias Marematyka As1st SKOHOMHUCTOB: [IpakTHKyM JUIS CTY/IEHTOB BY30B, 00y4arOIIUXCS

no 3koHomuueckuM crerransHocTsm / [H.I. Kpemep. u np.]; mox pen. mpod. H.ILIL
Kpemepa. — 2-e u3z., nepepad u non. — M.: JOHUTU-JIAHA, 2007. —479 c.

4, I'eBopksn I1.C. Bricias matemaTtuka. JInnelinas anrebpa v aHaTUTAYECKAsI TEOMETPHSI.
— M.: ®DU3MATIINT, 2011. — 208c.

S. Manyrun. B.A. Maremartuka 1ij1st 5)koHOMUCTOB: JInHeitHas anrebpa. Kypce nekmuit. — M.:
— Dxemo, 2006. — 224c.

6. Mansixun B.W. Beicias maremarnka: YueOHoe mocobue. 2-e usg, nepepad. u gom.— M:

NH®PA-M, 2009. — 365¢c
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7. COopHUK 3a/1a4 10 BBICIICH MaTemMaTHke st SkoHoMHuCcTOB / ['eBopksiH I1.C. u np.; [lox
pen. I1.C. T'eBopksina. — M.: 3AO «M3narenbcTBo «xKoHOMUKaY, 2010. — 384 c.

8. Coopnuk 3amau no Beicmied matematuke. 1 kype / K.H. Jlynary, JI.T. ITucemennsiii, C.H.
®equn, F0.A. llleBuenko. — 7-e uza. — M.: Aiipuc-nipecc, 2008. — 576 c.
9. Coopnuk 3amau no Beicied matematuke. 1 kype / K.H. Jlynary, JI.T. ITucemennsiii, C.H.

®equn, H0.A. llleBuenko. — 7-e uza. — M.: Aiipuc-nipecc, 2008. — 576 c.

10.

6.1.3. Ilepuoguyeckue U3IaAHUSI.

He npenycMmoTpeHsl.

6.1.4. Metoanueckue yKazaHusi JJIsi 00y4arOIIHUXCS M0 OCBOEHHIO THCHHUILIHHBI.

ABTOp, Ha3BaHUEC, MECTO U3JJaHUA, U3-BO, I'OJ U3JaHUs, KOJIUYCCTBO CTPAHUI]

Maremarnyeckuii aHanu3. MeToquyeckue yKa3aHMs K TMPAKTUYECKUM 3aHATUAM U
1 | camocrosTenbHON paboTe ¢ BapHaHTaMH WHIMBHIYaJbHBIX 3amaHuid./ PeiomnneBa E.A.
Jlyranck, y3n-so JI'AY, 2022. —124 c.

Jlunelinas anrebpa. Meronuueckue yKa3aHusl K  [PAKTMYECKUM  3aHATUSIM U

CaMOCTOSITEIILHOM pa60Te C BapHaHTaMHW HWHIAWBUAYAJIbHBIX 3aI[aHI/II7I JJIs1 IIOATIOTOBKU

2 OakaaBpoB 3a04HOM (hopMbI 00yUeHHMs HampaBiieHus moAToToBKH 38.03.01 «OkoHOMUKAY.
Peibunnesa E.A. — Jlyranck, U3n-Bo JITAY, 2021. - 62 c.
Maremarrka. MeToan4ecKue yKa3aHust ISl PAKTUIECKUX 3aHITUI U CAMOCTOSTEIIbHON

3 paboTHI ¢ 3aJaHUsIMU JUTS1 pAaCYETHO-TPahUUECcKOi pabOoThI I TIOATOTOBKH CTICIIAAICTOB

3a04HOI (hopMBbI 00yUeHHsI HarpaBieHus « IKoHOMUUecKast 6e3onacHocTh» / ['opbenko E.E.
— Jlyranck: Mzn-so JIHAY, 2019.—- 48 c.

6.2. Ilepeuenr pecypcoB HH(POPMALHOHHO-TEIEKOMMYHHKAIIMOHHOH  CeTH
«HHTepHeT» (Hasee - ceTb «AHTEpPHET»), HEOOXOAMMBIX JJIs1 OCBOCHHS JMCIUIIIHHbI

Ne n/n Ha3BaHue nHTepHeT pecypca, afpec U peKUM JOCTyIa

OOmepoccuiickuii ~ MareMaTH4eckuil  mopran  (MHQOpMAalMOHHAs  CHUCTEMA)
http://www.mathnet.ru/ (mara obpamenus: 20.04.2023).

Hayunast osnextponnas Oubmuoreka eLIBRARY.RU — Pexum nocryma:
http://elibrary.ru/defaultx.asp (mara obpamenus: 20.04.2023).

Mathcad-crpaBounuk o BBICIIICH MaTeMaTHKe —
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp (nara oopamenus: 20.04.2023).
DBbC «3nanmym» — http://znanium.com (nata obpamenus: 20.04.2023).

DbC «Jlaub» — http://e.lanbook.com (mara obpamenus: 20.04.2023).

DBbC«AgriLiby — http://ebs.rgazu.ru (mara obpamenus: 20.04.2023).

1

o0~ W
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http://www.mathnet.ru/
http://elibrary.ru/defaultx.asp
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

6.3. CpeacTBa ob0ecnieuyeHHsl OCBOECHUS TUCIHUTIUHBI.

6.3.1. KomnbioTepHble 00yYawiye i KOHTPOJIUPYIOIIHe NPOrpaMMbl.
@DyHKIUS TPOTPAMMHOI0 00eCTIeYeHUs
Ne | Bux yueOHoro |HanmeHoBaHHE IPOrpaMMHOIO YHEH porp
n/m 3aHATUS obecrieueHus MOJEIUPY
KOHTPOJIb oOyu4aromas
fo1as
1 | Jlekuun Microsoft Office 2010 Std - - +
2 | Ilpaktuueckue |http://moodle.lnau.su + + +
6.3.2. Ayamo- ¥ BHIe0NOCOOus.
He npengycmorpensl.
6.3.3. KomnbioTepHble Mpe3eHTAIMN Y4eOHBIX KYPCOB.
He npenycmorpensl.
7. Onucanue MaTepHAJbHO-TEXHMYeCKON 0a3bl, He00XOAMMON Il OCYLIeCTBJICHHSA

00pa30BaTeJILHOIO MPoIecca Mo THCIIAIIHHE

HaumenoBanue o6opynoBas-

Ne | HBIX yueOHBIX KAOMHETOB, [Tepeuenb 0CHOBHOTO 00OpYI0BaHUS, IPUOOPOB U
n/n | 00BEKTOB AJISt IPOBEICHHS MaTepUajoB
3aHATHN

1. |I-316 — aymwmropus s |Crom aya. — 17 mr., ckameiika — 16 mT., CTyn yuyeHud. — | mT., CTya
MIPOBEICHUS MPaKTUYECKUX | TI/MATKUEH — 1 1T., JOCKa JI/TEX.MOK. —1 MIT., IEeMOHCTPALMOHHBIE
3aHSATHN MaTepHaJIbl HA CTEHE

2. |I'-317 — aymuropuss  mua|Crox aya. —10 wr., cron — 9 mr., mkad ang npud. — 3 1WT., CTyI
NPOBEACHUS TPAKTUYECKUX M |ydeHWd. — 31 mT., JocKa J/TexXmok. —1 mT., o0opyaoBaHue IUist
nabopaTopHBIX 3aHATHI nabopaTopHBIX pabor TO MONEKYJSIpHOH  (QU3NKE W

TEPMOJIUHAMUKN (3. IIUT, MPOOUPKH, TEXHUYECKUE BECHI,
MTUTIETKH, TPYIIA)

3. |I-322 - aymuropus  juis | llkad c 3/ nB. — 6 wT., cetih-2 mT., Kpecio — 2 miT., ¢Toit 1 TymO.
CaMoCTOSITeNIbHOM  paboTel ¥ |— 13 mwiT., cron AByxTyMO. — 1 10T., cTON aya. — 5 IWT., mKag Juis
WHMBUTYaJIbHBIX on. — 1 mr., cryn 1ab. — 1 mr., cTyn y4eHWd. — 6 IOT., CTYI
KOHCYJIbTaIAH n/MSrkuid. — 17 mwr., komnetorep — 2 mwr., ¢p/pesak — 1 mr., MOY —

1 mT., npuHTEp — 2 WT.
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8. MexaucuunIuHAPHbIe CBA3H

IIpoTokoJ

COTJIaCOBaHUS paboyvell MpOrpaMMBl € IPYTHUMHU AUCHUTUIMHAMH

HanmeHOBaHME AMCLUILINHEL,
€ KOTOPO# IPOBOAMIIOCH

Kadenpa, ¢ xoTopoii npoBoaUIOCH

[Ipemoxenus 00 U3BMEHEHUSX B
paboueit mporpaMme.

corjlacoBaHHe 3akirouenre 00 uTorax
corjlacoBaHHe
COTJIacOBaHUA
Kadenpa nabopManimoHHBIX
«MaTtemMaTHYeCKHUI aHaIN3» ¢ IZ Gop CormnacoBaHo
TEXHOJIOTUH, MATEMATHKU U (PUIUKH
«Teopust BePOATHOCTEH U Kadeapa nHMOPMALHOHHBIX
MaTeMaTH4decKas - CormacoBaHo
CTATHCTHKAY TEXHOJIOTUH, MATEMATUKH U (PU3UKH
«IKOHOMETPUUECKHE U K
adenpa nHGOPMAIITOHHBIX
(benp (bopma CormnacoBaHo

MaTeEMATUYECKHUE METOIBI
HUCCIIEIOBAHN

TCXHOHOFHﬁ, MATEMATHUKU U (I)I/I3I/IKI/I
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JIncr u3mMeHeHuii padoyeii nporpaMmsl

IIpuaoxenne 1

Homep
W3MEHEHUS

Howmep
IIPOTOKOJIA
U J1ata

Crtpanuisl ¢
A3MEHEHUSIMU

[Tepeuenn
OTKOPPEKTHUPOBAHHBIX
MTYHKTOB

IToanuck
3aBEyIOIIETO
kadempoit

22



puioxenne 2

JIner nmeprnoanvecKux NpoBepok padoyeii NporpaMmmsbl

JIoIKHOCTHOE JIHIIO,
MIPOBO/IUBIIIEE TPOBEPKY:
®.1.0., 101KHOCTB,
ITOJIITUCH

Hara

[ToTpebHOCTH B
KOPPEKTHPOBKE

Ilepedyens nyHKTOB, CTp.,
pa3zesnos, TpeOyYOMHX
U3MEHEHUN
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IIpuaoxenne 3

MUWHHUCTEPCTBO CEJIbCKOI'O XO35MCTBA POCCUIMCKON ®EJIEPALIMNA
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJILHOE
YYPEX/IEHUE BBICILIEI'O OFPASOBAHUS «JIYTAHCKUI F'OCYJIAPCTBEHHbIN
ATPAPHBIM YHUBEPCUTET UMEHU K.E. BOPOILIMJIOBA»

®OH/I OHEHOYHBIX CPEJICTB
1o nucuuiuinHae (Moaynio) «Jluneitnas anreGpa»

Hamnpasnenue nonrorosku: 38.03.05 busnec nndopmaruka

Hamnpasnennocts (mpoduis): busnec-unpopmarnka

YpoBeHb npodeccuoHanbHOro 00pazoBaHus: OakaiaBpuaT

I'ox mauanma moaroroBku: 2023

Jlyranck, 2023
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1. IEPEYEHb KOMIIETEHIWI1, COOTHECEHHBIX C THINKATOPAMH JOCTUXXKEHUS KOMIIETEHIUI, C YKASAHUEM JTAIIOB X
®OPMHUPOBAHUSA B TIPOIIECCE OCBOEHUS OBPA3OBATEJBHOM ITPOT'PAMMBI

COCTABJISIONINE,
OCYUIECTBIISIET
JIEKOMITO3HIIHIO
3a/1a41

TeOMETpHS B Ha TIOCKOCTH
Pasnen 4. Ananmutraeckas
TFC€OMETPHUS B IPOCTPAHCTBE.
Paznen 5. JInuneitHoe N-
MEPHOE BEKTOPHOE
MPOCTPAHCTBO U
KBaJIpaTH4HbIe (POPMBI.
Paznen 6. JIuneiinas
OanaHcoBas MOJEb.

Kon dopmynrpoBKa Wnnnkatopsl Otan [Tnanupyemsie HaumenoBanue mopnynei u HaunmMenoBaHue 011eHOYHOTO
KOHTPO- | KOHTPOJHPYEMOI JIOCTIKCHUS (ypoBeHbB) pe3yIbTaThl (Wr) pa3aesioB AUCITUTUTHHB CpencTBa
TUPYyEeMO KOMIIETeHIIUN KOMIIETEHIINN OCBOEHUS oOydeHust Texyrmmii [Ipomexyroun
i KoMrIe- KOMIICTCHIIUN KOHTPOJIb as aTTecTalys
TEHITUN
YK-1 CnocobeH VK-1.1. [lepBblii 3Tan | 3HaTBL: CIOCOOBI Pazpen 1. DneMeHTHI BrICIIECH TecTor JK3aMeH

OCYLIECTBIIATH AHanu3upyet (TIOpOTOBBIi dopManuzanuu u anreopsl 3aKPBITOTO
TTOWCK, 3aj1a4y, BBIIEASL YPOBEHb) OCTAHOBKI Pasnen 2. BekTopHas anreOpa THIIA
KPUTUYECKUM ee 0a30BbIe s, oo Pasnen 3 AHanurudeckas
AHATH3 1 COCTABIIAIONIIIE, ) ;eOMele‘I/I;fA B Ha TIOCKOCTH
. AHanuTHYeCKas

CHUHTE3 OCYILECTBIISET 6asoBbie a3cel alTiHccka

TE€OMETpPHS B IPOCTPAHCTBE.
nHbOpMaIuu JIEKOMITO3ULIHAIO COCTAaBJISIOLIHE. S

(opmarum, Pasznen 5. JIunerinoe n-
NIPUMEHSATH 3a1a4u
9 MEPHOE BEKTOPHOE

CHCTEMHBIN

MPOCTPAHCTBO U
MOAXOX 1A

KBaJIpaTH4HbIe (POPMBI.
PENICHUS Pa3nen 6. JIuueiinasa
HOCTaBJICHHBIX GaaHCcoBast MOJIEJb.
3anaqd Bropoii aTann | Ymers: Pasnen 1. Dnementsl Beicuieit | TecTsl 3K3aMeH

(TpOBUHYTHI | aHAJIM3UPOBATh anreopsl OTKPBITOTO
i ypOBEHB) 3anmavy, Beienss ee | Pasmen 2. BextopHas anreOpa THIIA
6a3oBbie Paznen 3 Anmanutrueckas (Botpochl

JUIS OTIpoca)




Tperuit stan Baagers: Pacuernas JK3aMeH
(BBICOKHI HaBBIKAMH aHAIN3a pabora
YPOBEHB) u
MaTEeMaTHUYECKOIr 0
ONHCAHUS TUIOBBIX
3aJa4 M 3a1a4
MPUKJIATHOTO
COZICPKAHUS.
YK-1.2. [TepBsrii aTan 3HATHL: OCHOBHBIC Pasnen 1. DneMeHTHI BEICIIEH TecTrl SK3aM€EH
OcymiecTBiseT (TIOpOTOBBIit HOHSATHS, anreopsl 3aKPBITOTO
TIOMCK H YPOBEHB) TepMHHOIOrHIO 1 | Pasnen 2. BekropHas anredpa | tina
KPUTUYECKU METOJIBI BBICIIICH Pazpen 3 Ananutuyeckas
aHAIHM3UPYET MATEMATHKH KAK TC€OMETpPHUS B Ha IJIOCKOCTH
nH(pOpPMAITHIO, CDEICTEO Pazpen 4. Ananutnueckas
HEOOXOINMYIO ISt (bp a Te€OMETPHS B IPOCTPAHCTBE.
OpMHMPOBaAHUS .
pelieHus pMHD Pasnen 5. JImgeitnoe N-
& aMEHTaJIbHbBI
ITOCTaBJIEHHOM bynn MEPHOE BEKTOPHOE
X ¥ OPUKIaJHBIX
sajaqn PHIIa IIPOCTPAHCTBO U
3HaHUMH.
KBaJIpaTUUHbIE (POPMBI.
Paznen 6. JIuneiinas
OaylaHCcoBas MOJIEITb.
Bropoii sTan YMeTh: Pasnen 1. DneMeHTHI BEICIIEH TecThl 3K3aMeH
(IpOBHHYTHI | CAaMOCTOATEIBLHO anreopsl OTKPBITOTO
1 ypOBEHB) paboTaTh ¢ Paznen 2. Bexropnas anre6pa THIIA
yaeGHO# 1 Pasnen 3 Ananutnyeckas (BoTIpOCHI
Hay4HOI ;eOMeTp:IﬁA B Ha IIOCKOCTH JUTSL OTIPOCa)
. aszzgen 4. Anamutrdeckast
JIATEPATYPOH, a
rEOMETPHUS B IPOCTPAHCTBE.
pacmmpsATh CBOU .
Pasnen 5. JImaeitHOE N-
MaTeMaTH4YeCKHe
MEPHOE BEKTOPHOE
HO3HaHUs,
MPOCTPAHCTBO U
CaMOCTOSITEJILHO

BBIOMpATh METOBI
peleHus

KBaJIpaTH4HbIe (POPMBI.
Pasnen 6. Jluneinas
OasraHcoBast MOZIENb.
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npodeCCHOHAIIbH

BbIX 3aJ1a4.
Tpetuii sTan Baagern: Paznen 1. DaeMeHTHI BBICILIEH PacueTHas DK3aMeH
(BBICOKUIT HaBBIKAMH anreopsl pabota
YPOBEHb) camocTosTebHOro | Pasnen 2. BexkropHas anredpa
OBJIAJICHUS Pasnen 3 Ananurtnueckas
HOBLIMH Te€OMETpPHS B Ha IIOCKOCTH
P 4. Ananutndeckas
TEXHOJIOTUSIMH I asnel an ceKa
TE€OMETPHS B IPOCTPAHCTBE.
pewenus 3ana4d u 9
Pasnen 5. JInaeiHoe N-
WX BHEJIPEHUEM B
MEPHOE BEKTOPHOE
npodeccnoHabHY
[IPOCTPAHCTBO U
10 JICSITCIIBHOCTD.
KBaJpaTUYHbIC (OPMBI.
Pazgen 6. JInneitnas
OaaHcoBast MOJEb.
YK-1.3. [TepBbriii 3Tan 3HaTL: OCHOBHBIE Pasnern 1. DneMeHTHI BBICIIEH Tectnl 3K3aMeH
PaccmarpuBaer (TIOpOTOBBIi TIOHSATHS, anreopsl 3aKpPBITOTO
BO3MO>KHBIE YPOBEHB) Paznen 2. BexTopHas anredpa THIIA
BapUAHTHI OTIPEICIICHIT u Pasnen 3 Aganutnyeckas
peLIEHHUs 3a1a4H, METOABI OCHOBHBIX | reomeTpusi B HA IUIOCKOCTH
OIICHMBAs UX paszenoB Pasnen 4. Ananmutnueckas
JIOCTOMHCTBA U THHeHHoM TEOMETPHS B IPOCTPAHCTBE.
HENOCTATKHU Pasnen 5. JInmgeiinoe N-
anreOpsl.
MEPHOE BEKTOPHOE
IIPOCTPAHCTBO U
KBaJIpaTUUHbIE (POPMBI.
Paznen 6. JIuneiinas
OayaHcOBas MOJIEb.
Bropoii sTan YMeTh: Pasnen 1. DneMeHTHI BEICIIEH TecThl 3K3aMEH
(IpoBUHYTHI IIPHMEHSTH anreopsl OTKPBITOTO
i ypOBEHbB) o Paznen 2. Bekrophast anrebpa THIIA
MaTeMaTUYECKUU
Pasnen 3 Ananutnyeckas (BotIpOCHI
MHCTPYMCHTApHUN TeOMeTpHS B Ha TNIOCKOCTH JUISL OTIIpOCa)
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ISt pelnieHus
THUTIOBBIX u
MIPUKJIATHBIX

3aga4 B
po¢eCCHOHAIIbH
Ol IeATEIILHOCTH.

Pasnen 4. Ananutnueckas
TEOMETPHSI B IPOCTPAHCTRBE.
Paznen 5. JInaeitnoe N-
MEPHOE BEKTOPHOE
MPOCTPAHCTBO U
KBaJpaTUYHbIC (POPMBI.
Pasnmen 6. Jluneiinas
OasaHcoBast MOJCIIb.

Tperuii 3Tan Baagern: Paznen 1. DnemeHTHI BbICIIEH Pacyernas 9K3aMEH
(BLICOKI/Iﬁ MIPAKTUYECKUMU anre6p1,1 pa60Ta
YPOBEHB) HABBIKAMH BBIOOpA Paznen 2. Bekrophast anrebpa
O THMATLHELX Pasnen 3 Ananutnyeckas
TEOMETpPHS B Ha TIOCKOCTH
METOJIOB PELIECHUS p
Pazpen 4. Ananutnueckas
MOCTABJICHHBIX
TEOMETPHS B IPOCTPAHCTBE.
3aj1a4. 9
Pasznen 5. JIunennoe n-
MEPHOE BEKTOPHOE
IIPOCTPAHCTBO U
KBaJIpaTUUHbIE (POPMBI.
Pa3nen 6. JIuueiinasa
OaylaHcOBast MOJIEIb.
YK-1.4. [lepBsiii 3Tan | 3HATH: METOIBI Paznen 1. DneMeHTHI BBICIIICH Tectbl 3K3aMeH
Omnpenensier u (TIOpOTOBBII pelweHus ajreopsl 3aKPBITOTO
OIICHUBAET YPOBEHB) Paznen 2. BexTopHas anredpa THIA
HOBHBIX
HOCIIEICTBUS OCHO Pasnen 3 Ananutnyeckas
TUIOBBIX U
BO3MOKHEIX TEOMETPHS B Ha TNIOCKOCTH

pEeLIeHN 3a1aun

MPUKIIAJHBIX 337134
B
npodeccroHaibHO
H eI TEeIbHOCTH.

Pasgen 4. Ananutrdeckast
reoMEeTpHs B TIPOCTPAHCTBE.
Paznen 5. JInneiinoe n-
MEpPHOE BEKTOPHOE
MPOCTPAHCTBO U
KBaJIpaTH4HbIe (POPMBI.
Paznen 6. JIuneiinas
OaslaHcoBast MOJEb.
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Bropoii sTan YMerTh: Pasgen 1. D1eMeHTHI BBICIIEH TecTol 9K3aMEH
(TIpOIBUHYTHI hOpMaIH30BaTh anreOpsI OTKPBITOTO
i ypOBEHB) Paznen 2. BekropHas anreopa THITA
3KOHOMHUYECKHUE P
aznen 3 AHanuTH4ecKas (Bompochl
SIBJICHUA U TFEeOMETpUS B HA INIOCKOCTU IUTSL OTIpoca)
IIPOIIECCHI B BUJIE Pasnern 4. Ananmutuyeckas
MaTeMATHUECKIX TEOMETPHA B IPOCTPAHCTBE.
Paznen 5. JIuneitHoe N-
JIAaHHBIX,
MEPHOE BEKTOPHOE
TIPUMCHATE IPOCTPAHCTBO U
PasIN4HBIC KBaJpaTHIHBIC (POPMBI.
MeTobl perieHus. | Pasnen 6. JIuneitnas
OaylaHcOBas MOJIENb.
Tpertwuii sTan Baaners: Pasnen 1. ODnemeHTH! BBICIIEH Pacuernas 3K3aMEH
(BI)ICOKI/Iﬁ HaBbIKAMU anrerbl pa60Ta
YPOBEHb) 06paboTKH, Paznen 2. BektopHas anre6pa
UHCIOBEIMH Pasnen 3 Aganutnyeckas
TC€OMETpPHS B Ha IJIOCKOCTH
pacuetamu p
Paznen 4. Ananutudeckas
OLICHUBAHUEM
FS—— Te€OMETPHUS B IPOCTPAHCTBE.
WH .
pMan L Pasnen 5. JIuneitHnoe Nn-
MOJIyYEHHOU
ya MEPHOE BEKTOPHOE
€3yJbTaTe
pesy MPOCTPAHCTBO U
peleHus
KBaJIpaTHUHbIe (POPMBI.
HOCTaBJICHHBIX Pasnen 6. Jluneinas
3aj1a4.

OayraHCOBast MOAEb.
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2. OMIUCAHUE MMOKA3ATEJIEN U KPUTEPUEB OLIEHUBAHUSI KOMIETEHIUS
HA PA3/IMYHBIX 9TAITAX UX ®OPMHUPOBAHUS, OITMCAHUE HIKAJI

OLEHUBAHUSA
Ne | Hammeno Kparkas [pexncrasne- Kpurepuu oneHuBaHuS [kana
1/ BaHUE XapaKTepUCTHKA HUE OIICHUBaHUSA
Il | ONEHOYHO | OIICHOYHOTO CPEICTBa OILICHOYHOTO
TO CpencTBa B
cpencTaa doHze
1. Tect Cucrema TecToBrIe B tecte BeImomaeno 90-100% OreHka
CTaHIAPTU3UPOBAHHBIX | 3aJaHUSL 3aJaHA’ «Omauunoy (5)
3aJaHMH, TTO3BOJIAIONIAS B Tecre BhImONMHEHO OONee 75- | Ouenka
WU3MEpPUTh YPOBEHb 89% 3amanmit «Xopowoy (4)
3HAHUH. B Ttecre BhmonHeHo 60-74% | Ouenka
3aJJaHui «¥Yoosnemsopum
envHo» (3)
B Tecre BeimonHeHo MeHee 60% | Ornenka
3ajaHui «Heyoosnemesopu
menvHo» (2)
Boneirasg gacts onpenenenuit He | OreHka
MpecTaBieHa, 6o | «Heyoosnemeopu
mpeAcTaBlIcHa C  TpyOBIMH | menvHo» (2)
OINOKAMHU.
2. | Ompoc ®dopma paboTsI, Bompocs! k ITponeMoHCTpHUPOBaHBI Ouenka
KOTOpAst IO3BOJISIET ompocy TpeIoiaracMbIe otBeThl;, | «Omauuno» (5)
OIICHUTH KPYT030D, TIPaBUIIBHO HCTIOJTB30BaH
YMEHHE JIOTHIECKU anroput™M  OOOCHOBAaHUH  BO
MOCTPOUTH OTBET, BpeMsl  pacCyXIeHWH; ecTh
YMEHHUE JIOTHKA PacCyKJIEHUH.
MPOJIEMOHCTPHPOBATh [TponeMoHCTPUPOBAHBI Orenka
MOHOJIOTHYECKYIO PEYb MpearnoiaraeMble OTBETHI; €CTh | «Xopowioy» (4)
U WHBIC JOTMKa  PacCyXIEHWH,  HO
KOMMYHHKATHBHBIC HETOYHO UCIIOJIb30BaH aJITOPUTM
HaBBIKU. Y CTHBINA OIIPOC obocHOBaHMIA BO BpeMsl
obnagaet OONBIIIMUA paccykIeHUil U He BCE OTBETHI
BO3MOKHOCTSIMH TIOJTHEIE.
BOCIIUTATEIHHOTO [IpoxeMoHCTpHUPOBAHBI Onenka
BO3ACUCTBHS, CO3/IaBas mpeJroiaraeMele  OTBETHI, HO | «Yoogremeopum
yCIOBUS ISt HETPaBUWIEHO HCTOJNB30BaH | envHo» (3)
HePOPMAaTHLHOTO anroput™M  0OOCHOBaHWUH  BO
oO01IeHus. BpeMs paccyXIeHU;
OTCYTCTBYET JIOTHKa
paccyxaeHui; OTBETHI HE
MIOJIHBIE.
OTBeTHI HE NPEJICTABJICHBI. Orenka
«Heydoeremeopu
menvro» (2)
3. Pacuerna | CpelncTBo MpoOBEpKH [Tepeuens [IpopemoncTpupoBaHO Ornenka
sl padoTa | BIIaJ€HUS HaBBIKAMU 3aJJaHui, MOHAMAaHKUE METOIUKU peieHus | «Omauuno» (5)
(peureHue | MpUMEHEHUS BXOJSIIMX B | 3aJjaudl M ee HIpUMEHEHHE.
3aaayv) MOJIyYEHHBIX 3HAHUH 110 | PpacyeTHO- Pemenue KaueCTBEHHO
3apaHee onpeieNeHHoH | rpadudecky | opopMIIEHO (aKKypaTHOCTB,
METOAMKE IS peIIeHusl | 1o paboTy JIOTHYHOCTB). Hcnonb3oBan
3ajad. TpaIUIIMOHHEII WA
HETPAJUIUOHHBIA  TOIXON K
pelIeHuIo  3ajaud.  3ajada
pelieHa MpaBUIbHO.
IIponeMoHCcTpHUpPOBAaHO Onenka
MOHUMAaHHUE METOAUKH pemeHue | «Xopouwioy (4)

U ee nmpumeHeHue. Peuienue
3a/1a4d MPaBWIFHO O(OPMIIECHO.
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MIPOBOJIUATCS T10
OKOHYaHUU U3Y4YEHUs
JUCIUIIIINHEL.

TEPMHHOJIOTMYECKOT0 arnmapara
JCIUIIMHBL; YMEHHE
aHaJIM3MPOBATh IPOOIIEMY,
COJIEPKATEIBHO U
CTHJIUCTUYCCKH IPAMOTHO
u3JaraTh CyTh BOIPOCA,;
rI1yOOKO TIOHUMATh MaTEpHa;
BIIaJIEHHE aHATUTHYECKUAM
CHOCOOOM H3JIOKEHHUS BOTIPOCA,
HAYYHBIX U], HABBIKAMU
apryMeHTAIlUH U aHAJK3a
(aKTOB, COOBITHIA, SIBICHUH,

Ne | Haumeno Kpatxkas IIpencrasne- Kpurepuu ouennBanus Mkana
/ BaHHE XapaKTEepUCTHKA HHE OLICHUBAHHMS
I | OIEHOYHO | OIICHOYHOTO CPEICTBA OLIEHOYHOTO
TO CpencTBa B
cpencTaa doHze
3amadya pemeHa IMPaBUIBHO.
EcTp oTnETBHBIE 3aMETaHUS.
IIpozemoHCTpHUPOBAaHO Ornenka
MOHMMaHUE METOAMKHU pemeHus | «Yoosremeopum
U YacTUYHOE €€ TpHUMEHeHHe. | envHo» (3)
3amada pernieHa YaCTHIHO.
3amada He peleHa. OreHka
«Heyooenemsopu
menvHo» (2)
4 Ox3amen | KoHnrtponsHoe Bompocs! k [Toxazano 3HaHUE TEOPUHU Omenka
MEPOIIPUSTHE, KOTOPOE | IK3aMEHY BOIIPOCA, TIOHATHHHO- «Omauunoy (5)

MPOLIECCOB.

BricTaBnsercs

o0yuJaromemycs, TIOJTHO,
nopoOHO U TPaMOTHO
OTBETHBIIEMY Ha  BOIPOCHI

6mera u BOIIPOCHI
9K3aMeHaTopa.

ITokazaHo 3HaHme OCHOBHBIX | OueHka
TEOPETUYECKUX noJoxeHu#t | «Xopouwio» (4)
BOIIPOCA; yMeHHe
aHATM3UPOBATH SIBJICHUS,

(dakThl, OEWCTBHS B paMKax
BOTIPOCA;  COACPKATEIHHO W
CTHIIMCTHYCCKHN rpaMOTHO
u3jgaraTb CyTh BOIPOCa, HO
HMEEeT MECTO HEeI0CTaTOYHAs
MOJTHOTA OTBETOB 1o
U3J1aracMoOMY BOIPOCY.
[IpopemoncTpupoBaHO
BIIaJICHUE AHATUTHYECKIM
croco0oM H3IIOKEHHS BOIIPOCA H
HaBBIKAMU apTyMEHTAIUH.
BricTaBisiercst
o0ydJarmeMycsi, HOJHOCTHIO
OTBCTUBIIEMY Ha BOITPOCHI

Owmrera u BOIIPOCHI
9K3aMEHaTopa, HO
JIONyCTUBIIEMY IpH OTBETax
HEe3HAYUTENbHbIC OLINOKH,

YKa3bIBaOMInue Ha HaJIHU4YUuc
HECCHUCTCMHOCTH H HpO6CJ’IOB B
3HaHUAX.
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Hanmeno
BaHHE
OLIEHOYHO
ro
cpencTaa

Kparkas
XapaKTEepUCTHKA
OLIEHOYHOTO CPEJCTBA

IIpencrasne-
HHE
OIICHOYHOTO
CpencTaa B
doHze

Kpurepun onennBanus

[kana
OLICHMBAHMS

[lokazaHo  3HaHHME  Teopuu
BOTIpOCa (hparmeHTapHO
(HemoHOTA H3JI0KCHHUS
nHdopmanuy;  OnepHUpOBaHHE
MOHATHSAMH Ha OBITOBOM
YPOBHE); yMEHHE BBIJICIUTH
TJIaBHOE, copMyHupoBaTh
BBIBOJIBI, IIOKa3aTh CBS3b B
MOCTPOCHUHU oTBETa HE
MPOJIEMOHCTPHPOBAHO.
Bnagenune AHAJIUTHYECKUM
CIOCOO0M M3JI0XKEHHS BOTIPOCA U
BIIafICHUE HaBBIKAMHA
apryMEHTALUH HE
MPOJIEMOHCTPHPOBAHO.
OO0yuatouuiics JOTYCTHI
CYIIECTBEHHbIE OIIMOKH TpHU
OTBE€TaX Ha BOIIPOCHI OMJIETOB U
BOIIPOCHl JK3aMeHaTopa.

OreHka

«Yooeremeopum

envHo» (3)

3HaHKe MOHITUIHOTO ammnapara,

TEOpHUH BOIIPOCA, HE
MPOJICMOHCTPHUPOBAHO; yMEHHE
aHATM3UPOBATH yueOHBII
Mmarepuan HE
MPOJIEMOHCTPHPOBAHO;

BIIafICHUE AHATTUTHIECKIM
CIOCOOOM H3JI0XKEHHS BOTIPOCA U
BJIafICHUE HaBBIKAMHU
apryMeHTaluu HE
MIPOAEMOHCTPUPOBAHO.

OOyuyaronuiicss He OTBETHJI Ha
OJIH WJIM JiBa Bompoca OuieTa
U JOMOJHUTEIbHBIE BOMPOCHI
9K3aMEHATOPA.

Ornenka

«Heyoosnemsopu

menvroy» (2)
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3. TUTIOBBIE KOHTPOJIBHBIE 3AIAHUA NJIN UHBIE MATEPUAJIBI,
HEOBXO/IUMBIE U151 OIIEHKHW 3HAHWI, YMEHUIA, HABBIKOB ¥ (MJIN)
OIIBITA AEATEJIBHOCTHU, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMUPOBAHUSA
KOMIIETEHIIAM B IPOIIECCE OCBOEHMS OBPA3OBATEJILHOM
ITPOI'PAMMBbI

OueHo4HbIe cpecTBa AJ1s NPOBEJAeHUs TeKYIero KOHTPOJIsA
Tekymuii KOHTPOJb OCYIIECTBISIETCS MPENoJaBaTesieM JUCHUIUIMHBI TPH TPOBEACHUN
3aHATUH B (pOpMe TECTOBBIX 3aJaHU, YCTHOTO OIPOCA U pacueTHON pabOTHI.

YK-1 Cnoco0eH oCymiecTBJIATh MOUCK, KPUTHYECKMH aHAJIM3 M CHHTe3 HMHPopManuu,
NPUMEHATH CHCTEMHBII MOIXO0/ /ISl pellieHNsl MOCTABJEHHBIX 32/124.

YK-1.1. Anaau3supyer 3ajady, Bbllejsisi ee 0a30Bble COCTABJSIIONIHE, OCYIECTBJISIET
AeKOMIIO3ULMIO 32/1a4H.

IlepBbiii 3Tan (HOPOroBOil YPOBEeHb) — MOKA3bIBaeT ¢(hOPMUPOBAHHOCTH NOKAa3aTeIsl
KOMIIeTEeHIIHH «3HATh»: cN0co0bl GopMaTU3alUM M MOCTAHOBKH 32/1a4H, ee 6a30Bble
cocTaBJIsIOINeE.

TecToBblE 3aJaHUA 3aKpPbITOI'o THIIA

1. IlepeMHOKATH MOKHO MATPHLbI:

(BpIOpaTh OJIMH BapUAHT OTBETA)

a) A KOTOPBIX KOJMYECTBO CTPOK TEPBOW MATPHIBI PAaBHO KOJHYECTBY CTOJIOIIOB BTOPOM
MaTpHUIIbI;

0) 11 KOTOPBIX KOJMYECTBO CTOJIOIIOB TEPBOWM MATPHIBI PAaBHO KOJHYECTBY CTPOK BTOPOM
MaTpHUIIbI;

B) OJJMHAKOBOM Pa3MEpHOCTH;

I') IPOU3BOJIbHBIE;

1) TOJIBKO KBaJIpaTHBIE.

2. 3amuch yncaa B Buae Z = X+ Yi Ha3pIBaKOT

(BbIOpaTh O/IMH BapUaHT OTBETA)

a) anredpanyeckoi popmMoil KOMIIIIEKCHOTO YUCIIA;

0) nokazareiabHON (POPMOI KOMIUIEKCHOTO YHCIIa;

B) KCIIOHEHUMAIbHON (POPMOI1 KOMIIJIEKCHOTO YHCIIa;
I') TPUTOHOMETPUYECKON (POPMOIT KOMITIIEKCHOTO YHUCIIa;
1) TPOCTOM POPMOI KOMILIIEKCHOTO YHCIIA.

3. Tpu BeKTOpa KOMIJIAHAPHBI, €CJIH HX
(BbIOpaTh O/IMH BapuaHT OTBETA)

a) CKaJIsIPHOE MPOU3BEAECHUE PABHO HYIIIO;

0) cKayIpHOE MPOU3BEIEHIE HE PAaBHO HYJIIO;
B) CMEIIAHHOE TIPON3BEACHNE PABHO HYIIIO;
I') BEKTOPHOE MPOU3BEICHUE PABHO HYIIIO;

1) BEKTOPHOE TIPON3BEJICHUE HE PABHO HYJIIO.

4. Teomerpuyeckoe MeCTO TOYEK, /sl KOTOPbIX CyYMMa pAacCTOSIHHI [0 JABYX
(PMKCHPOBAHHBIX TOYEK, Ha3bIBaeMbIX (POKYyCaMM, eCTh BeJIMYUHA OCTOSIHHASI M paBHasi 2a,
Ha3bIBaeTcs
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(BbIOpaTh O/IMH BapUaHT OTBETA)
a) OKPYXHOCTBIO;

0) 2JTUTICOM;

B) TUIIEpOOIION;

r) napaboJioi;

1) TUTIEPOOJIOUIOM.

5. Panrom MaTpuusl Ha3bIBAIOT

(BBIOpaTh O/IMH BapuaHT OTBETA)

a) MUHMMAaJIbHOE YMCJIO JMHEHHO HEe3aBUCUMBIX CTPOK MJIM CTOJIOLIOB MAaTPUIIbI;
0) MaKCHUMaJIbHOE YUCIIO JTUHEHHO 3aBUCUMBIX CTPOK MJIM CTOJIOIIOB MAaTPHUIIBL;
B) MUHUMAJILHOE YHCJIO JIMHEHHO 3aBUCUMBIX CTPOK MJIM CTOJOLOB MAaTPUIIBL;

') MAaKCUMaJIbHOE YMCIIO JIMHEHHO HE3aBUCUMBIX CTPOK WJIM CTOJIOIIOB MaTPHIIb;
1) MAaKCUMAaJIbHOE YUCJIO 3JIEMEHTOB MaTPUIIBL.

Karoun
1. b
2. A
3. B
4, b
5. A

6. Hpoqumaﬁme meKcm u yCmaHosume coomeemcmeue
OnpeueﬂnTe COOTBETCTBHUEC MEK1Y YPABHCHHEM JIMHUMA BTOPOI0 NMOPHAJIKA U €€ HA3BAHUEM:

Ypasuenue nunuu émopoeo nopsaoxka Ha3zeanue nunuu 6mopozo nopsoxka
1. x2 —4y=0 a) JIUTUIIC
2 x2 4 y2 — 25 0) runiepboma
2 2 B) mapaboJa
X
3 24y
25 16
4. 4x? _9y2 -36 I') OKPYXHOCTb
PesynbTatel 0popMuTh B TAOIHIE
1 2 3 4
Kiroun
1 2 3 4
B r a 0

Bropoii 3Tran (NIpoABHHYTHIN YPOBEHB) — MOKA3bIBAET C(POPMUPOBAHHOCTH MIOKA3ATEJIS
KOMIIETEHIIHHN «YMETh»: aHAJIM3MPOBAaTh 3a/1a4y, Bbl/Ae/sis ee 0a30BbIe COCTABJISAIOIIHE,
OCYILECTBJIACT AeKOMIIO3HIHIO 3a/1a4H.

3aaHus OTKPBITOrO THIIA (BONPOCHI LISl OIIPOCA):
1. Chopmynupyiite ycnoBHe NepreHAUKYIIPHOCTH JBYX BEKTOPOB.
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2 2 4

2. lana matpunia A=|—-3 3 —2|. Uemy paBHAa CyMMa BIIEMEHTOB ai2t+azstasi STOM
1 -1 5
MaTpHIbI?
3. Kakoii BeKTOp Ha3bIBa€TCsI HOPMAIBHBIM K TUIOCKOCTH?
4. Yro Ha3bpIBAETCS OKPYKHOCTBIO U KAKOW BUJ UMEET YPAaBHEHUE OKPY>KHOCTH?
5. UTo Ha3pIBAIOT MPABOM TPONUKOH BEKTOPOB?
Kiroun

1. JIBa HEHYJIEBBIX BEKTOpA EPIEHAUKYIISIPHBI, €CIIM UX CKAJIIPHOE POU3BEICHUE PABHO
HYIIIO.

2. CyMMa 2IIEMEHTOB a12+azs+as1 MaTpullpl paBHa 2+(—2) + 1 =1,

3. Besxuil (He paBHBIM HYJI0) BEKTOp, NEPIEHIMKYJISAPHBIM K JaHHOM IJIOCKOCTH,
Ha3bIBAECTCS €€ HOPMAJIbHBIM BEKTOPOM.

4. OKpy’KHOCTbIO ~ Ha3bIBaeTCsl  TIEOMETPUYECKOE  MECTO  TOYEK  IIJIOCKOCTH,
PaBHOYJAJIEHHBIX OT OJIHOM M TOM K€ TOYKH, Ha3bIBAEMOU €€ LICHTPOM. Y paBHEHHE

2 2 2
okpyxHocTH umeet BuI: (X—Xp)  —(Y—Yo)° =R".

5 Tpu NpOM3BOJIBHBIX HEKOMIUIAHAPHBIX BEKTOpa a, D, ¢, B3aThie B yKazaHHOM
HopsaKe, 00pasylT npasyilo mMpouKy, €CId C KOHIIa TpeThero Bekropa ©
KpaT4ailliuii MOBOPOT OT IIEPBOrO BEKTOpa a KO BTOpPOMY BekTopy D Bumen
COBEPILIAIOUIMMCS IPOTUB YaCOBOW CTPEJIKU U J1eg)r0, €CIIN 10 YaCOBOU CTPEJIKE.

Tperuii 3ranm (BBICOKHUII YPOBeHb) — IOKa3bIBaeT C(POPMHPOBAHHOCTH IOKA3aTe/s

KOMIIETECHIMU «BJIAaA€Th»: HABbIKAMH aHAJIN3a U MAaTEMaATH4YE€CKOIo OIMMCAaHHUA THUIIOBBIX
3ajlav 1 3a/1a4 NPUKJIAAHOTO COACPKAHUSA.

Pacuernas padora:

1. BbuuciuTh 00bEM NapajlIeNenuIIeia, TOCTPOSHHOTO Ha BEKTOPax a=—4i+ 5] :
b=7i+6j-6k uc=j—2k.
2. Jlanbl BepmmHbl Tpeyronbauka ABC: A(3; 5), B(6; 8) u C(~1; —5). CocTaBUTh ypaBHEHHE

npsIMOH, TipoxoAsiel yepe3 BepiinHy C napamienabHo cTOpoHe AB.

3. CocraButh ypaBHEHHE MPsIMOiL, ipoxosiieii uepen ase Touku 4(0; 0; 1) u C(6; 2; 3)

1-2 1
4. Haiiti oOpatHyro Marpuity juist Matpuisl 4 =|2 3 -1/.
1-1 2

5. CocraBuTh ypaBHeHue OKpyxkHocTH ¢ ieHTpoM B Touke O, (—3; 4) v pagnyca R=5 .

Knroun

1.

OGBEM Mapaiesenue/a, TOCTPOCHHOTO Ha BEKTOPAX @ = {ax ,a,,8, } b= {bx by bz} "
c= {CX 1CyiCy } ompezensercs mno ¢popmyie : V = ‘(ax 6) E‘ .
Bextoper @ = {~450}; b={7:6:-6}; c={01-2}.

nap-oa
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a, a, a,
HaiiieM cMeIIaHHOE NPOU3BEIECHHE BEKTOPOB 10 (popMyJIe (5 X 5)6 =by b, b,
c, Cy C
-4 5 0
(axb)c=|7 6 —6/=48+0+0-0-24—(-70)=94.
0o 1 -2
Torma V,,, ,, = |04 = 94(e0?).

Tak kak npsiMas rmapauienabna cropone AB, To oHa mapasuiesibHa U BEKTOPY
AB ={-1-38-5}={-43}.

VpaBHEHHUE PAMOI, TIPOXOIAIICH yepe3 qanHyio T. M O(XO; yo) napajuieIbHO BEKTOPY

X=X _ y_yO.

S = {l : m} UMEET BUI;

I m
[ToxcTaBUM KOOPAMHATHI TOUKH C(— 1;—5)H KOOPIHUHATHI BEKTOpA AB = {— 4;3}:
x=(-1) _y-(-5).
—4 3

X+1 y+5

ITpeoOpa3yem ypaBHEHUE:

; 3(x+1)=—4-(y+5);

3X+3=-4y—-20; 3Xx+4y+23=0 — uckomoe ypaBHECHHE MTPIMOH.

YpaBHEHHUE MPSIMOK B MPOCTPAHCTBE, IPOXOIAIICH Yepe3 B 3adaHHbie TOYKU M1(x1, y1,
Z1) u M> (x2, y2, 22), onpenenisieTcs 1o popMmyIie:

Xop=Xp Yo—=V1 11

X=X _ V=0 _I-4

[ToacTaBuB kKoopaAuHaThI TOuek 4 u C, nonyunM ypaBHeHue npsimoii (4C):

= NN

0_»=0_ y_z-1
0 2-0 1 1

N
W=

xX— z-1 x
6— " 3-1" 6

Berunciaum onpeaenutess MaTpuibl A(A):

| |
=W N

1 1
AA) =12 -1/ =10=0.
1 2

-1
Tax kax A # 0, To MaTpula A HEBBIPOKIEHHAA U UMeeT oOpaTHyio MaTpuiy A
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An An Ay
Ao Ay Ay,
Az A Ag)

a1
AN

Berancianm anre6panqecxne JOITIOJIHECHU A” OJIEMEHTOB MaTpPHIIbI A.

A _(1)1+1_ 3_1_5. A _(1)1+2_ 2_1_ 5
1= _12—,12— 1 2|
2 3
Ajs = (_1)1+3 . 1.1 ‘: -5;
-2 1 1 1
A21:(—1)2+1' 4 2‘:3; A22:(—1)2+2"1 2‘: :
1-2
Az = (-1)?3- =_1:
=07 —1‘
-2 1 1 1
Az = (1) 3—1‘:_1; A= (D™ 2—1‘:3;
1-2
Asz = (-1)3*3- =
33 =(-1) 5 3‘
1 5 3 -1
Tornma obpaTHas Matpuna umeeT Bu: A 1= —| -5 1 3.
-5 -1 7

5. | Ilpumennm GpopMyty ypaBHEHHs OKpy:kHOCTH ¢ ienTpoM B Touke O)(Xq; Vo) 1 paaunyca
: 2 2 _p2
R: (X=X0)" +(Y—Y¥o)" =R".

[Moxcrasum koopaunarel nertpa O, (—3; 4) u paquyc R =5:
(x=(-3))* +(y-4)° =5";

(x+3)2+(y—4)*=25.

YK-1.2. OcymecTBisieT MOMCK H KPUTHYECKH AHAJIU3HPYeT HHPOPMALHIO, HEOOXOTUMYIO
JJIS pellleHUs MOCTABJIEHHOM 3a1a4u.
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IlepBbIii 3Tan (MIOPOroBOi YpOBeHb) — OCHOBHBbIE TMOHSTHS, TEPMUHOJOTHMI0 U METOIbI
BbICIIIEl MAaTEeMATHKH KaK cpeAcTBO (JOpMUPOBAHUS (PYHIAMEHTAIbHBIX M NMPHUKJIATHBIX
3HAHUI.

TecToBblE 3aHaHUA 3aKpPbITOIo TUIIA

1. s okpyxkuoctn (X—2)° +(y +4)? =4 uentp u panuyc HMeloT BH:
(BBIOpaTh OJIMH BapUAHT OTBETA)

a) 0,(2,-4), R=2;
6) 0,(-2;4), R=2;
B) 0,(2,—-4), R=4;
r) 0,(2,4), R=4.

X
2. B ypaBHenun npsimoii Y =E—3 3HAYCHHUs YII0BOro koduuueHta K H BeIHUHHBI

orpe3ka b Ha ocu Oy paBHbI:
(BBIOpATh OJIMH BapHaHT OTBETA)

a) k=2,b=-3;
0) kzl;b:?);
2
B) k=-3,b=2;
r) kzl;b=—3.
2

3. B ypaenennu miockocru X —2Y —6=0 nopmanbublii BekTop nmeer Bux:
(BBIOpATh OJIMH BapHaHT OTBETA)

a) N =1{3,—2,-6};
6) N =1{3; 2,0};
B) N=1{3; 2,-6};
r) N =1{3,-2;0}.
2 2 -4
4. B maTpuie A=l4 3 -2 npou3BeeHNne 3J1eMeHTOB @12 a23'a31 PABHO:
1 -1 5
(BbIOpaTh OJIMH BapuaHT OTBETA)
a) -1,
0)—4,
B) 16;
r) 1.
2 2

W
5. B ypaBHeHHH dJLIHIICA 2_5 + ? =1 vanan 10JIyOCh PaBHA
(BBIOpATh OJIMH BapHaHT OTBETA)
a)5;
0) 3;
B) 25;
r)9;
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Kiroun
1. A
2 r
3 r
4 b
5 b

6. IIpouumaiime mexcm u ycmanogume coomeemcmeue
Omnpenesnre COOTBETCTBHE MEXKIY YPABHEHHEM JIMHHMHU MEPBOro MOPSAKA U ee YIJI0BbIM
k03¢ PuueHTOM:

Ypasuenue nunuu 6mopozo nopsaoka Ha3zeanue nunuu 6mopozo nopsoxka
1. 2x-3y=6 3
a) —
2
2.3(x—=3)-2(y-1) =0 3
0) ——
2
3. -+ Y_ 1 B) 2
3
2 2
4.y-2=——(x+3 ——
y 3 x+3) -3
PesynbTatel 0popMuTh B TAOIHIE
1 2 3 4
Kiroun
1 2 3 4
B a 0 r

Bropoii 3Tan (MpOABHHYTHIH YPOBeHb) — IMOKa3biBaeT C(POPMHPOBAHHOCTH IMOKAa3aTeJsi
KOMIIETEHIIUM «YMeTb»: CaMOCTOSITeJIbHO padoTaTh ¢ yueOHON M HAYYHOM JHMTEpPaTypoii,
paclIUpsATH CBOM MaTeMaTH4YeCKHe IO3HAHHS, CAMOCTOSATEJbHO BbLIOMPATHL MeETOAbI
peuieHus NpogecCHOHANBHBIX 3a/1a4.

3agaHuA OTKPBITOrO THIA (BONPOCHI AJIsl OIIPOCA):

UTto Ha3bIBatOT BEKTOPHBIM IIPOU3BEACHUEM BEKTOPOB?

Yro Ha3bIBaIOT rUnepoos1oit?

Uto Ha3bIBaOT HAMPABJISIOIIMMHI KOCHHYCAaMU BEKTOpa?

Yo Ha3bIBaOT KOA(UIMEHTH! NPSIMBIX 3aTpaT, KO3()PHUIIMEHTHI MOJIHBIX 3aTpart,
K03 (HHUIIMEHTHI KOCBEHHBIX 3aTpat?

5. Uto Ha3bIBAIOT apryMEHTOM KOMIUIEKCHOTO YHuciia?

el oA
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Kitroun

BeKTOpHBIM TPOM3BEICHUEM JIByX BEKTOpoB ¢ n b hasemaercs Bektop €,

06o3nauaempiii 4% D , KOTOPBII YAOBIETBOPSET CIECAYIOIIUM YCIOBUSIM:

—
—

1) Bektop € mepHeHIMKYIAPEH ILIOCKOCTH, B KOTOPOM JIEKAT BEKTOPE & b ;

2) Bexktop € wWMeeT MIMHY, YHCIEHHO PaBHYIO IUIOIIAAN Iapajljiesiorpamma,

IMOCTPOCHHOI'O Ha BEKTOpax é: u b KaK Ha CTOPpOHAax:
IG|=|d]-|b]|sina 5.
nu

Q,

, TJIe 0. — YTOJI MEKIy BEKTOpaMH

—

3) BEKTOpbI é, b , c 00pa3yroT MPaBYIO TPOUKY.

2. ['unepOomnol Ha3BIBACTCA T€OMETPUUYECKOE MECTO TOYEK, Ui KOTOPBIX pa3HOCTh
paccTosHuM OT ABYX (PMKCHPOBAHHBIX TOUEK, HA3BIBAEMbBIX (POKYCAMHU, €CTh BEIUYMHA
IIOCTOSIHHAs!, paBHas 2d.

3. Ecnu o, B, Y — yriibl, KOTOpBIE COCTABISIET BEKTOP ( C KOOPAWHATHBIMU OCSIMH, TO
BEJIMYHMHBI COSO,, COS3, COSY HAa3bIBAIOTCSI HANPAGAAIOWUMU KOCUHYCAMU BEKTOpa .
4. Koodpduumentsl npsMbIX W TOJMHBIX 3arTpar, HSKOHOMHYECKHE TIOKa3aTelH,
OTpa’karollye NPOU3BOJICTBEHHBIE CBA3U MEXKIY OTPACISIMH.

KoadduumeHTs! npsMBIX 3aTpaT XapaKTePU3YyIOT MPSIMbIE 3aTPaThl IPOIAYKIIH OTHOMI
OTpaciy Ha MPOU3BOJCTBO €AMHUIIBI IPOAYKLIUHU APYTON OTPACIIU U OTPAXKAIOT MPSIMbIE
NPOM3BOJICTBEHHBIE CBS3M MEXIy oTpaciusiMu CBS3M MEXKIy BCEMH OTpaciisiMU
IPECTABISAIOT B BUJIE MAaTPULIbI KOAP(PHUIIMEHTOB IPSMBIX 3aTpaT.

KoadduumeHTs! MOMHBIX 3aTpaT XapaKTepHU3YIOT IOJIHBIC 3aTpaThl MPOAYKIUH i-U
OTpaciy Ha HPOM3BOJCTBO EIUHMIIBI NPOAYKUMM j-i oTpaciu. IlonHble 3aTpaThl
BKITIOYAIOT KaK MpsIMbIE, TAK U KOCBEHHBIE 3aTparhl. KOoCBEeHHBIE 3aTpaThl BXOASAT B
COCTaB IOJIHBIX 3aTpaT OIOCPEI0BAHHO, Yepe3 MPOIYKIIHIO APYTUX OTpaciel, KoTopas
3aTeM HCIIOJIb3YeTCs B j-i OTpaciu.

S. Benuuuna yria B paguanax Mex.y [MOJOKUTEIbHBIM HAIIPABIECHUEM AW CTBUTEIIbHON

OCHh U BCKTOPOM r , 1/1306pa>1<a101ueM KOMIIJICKCHOC YMCJI0, HA3BIBACTCA AapryMEeHTOM

ATOT0 KOMILJICKCHOTO Yhcia U 0003HaYaeTCs Arg z

WIH Q.

Tpernit 3Tan (BBICOKMH YpPOBeHb) — IMOKa3bIiBaeT C(OPMHPOBAHHOCTH MOKAa3aTeJsl
KOMIIETEHIIUM  «BJIAJAeTh»: HABBIKAMHM  CaMOCTOSITEJBHOIO  OBJIAJCHUS  HOBBIMH
TEXHOJIOTUSIMH /IJISl pEeLIeHUs 32124 ¥ MX BHeIPeHHEM B IIPO(eCCHOHAIBHYIO 1eATeIbHOCTD.

Pacuyernas padora:

1. [ausl BepinHbl Tpeyroibauka ABC: A (—4; 8), B (5: —4), C (10; 6). Haiitu 1yiuHy CTOpOHBI AB;
Xx+3 y+4 z-1 "
-1 3 5

2. Haiitu xoopaunatel Toukn M (X, Y, Z) [IepECCUCHUs NIPSIMON

mwiockoctn 6 X —2y+72+26=0.

3. Jaubl xoopauHathl BepiuH nupamuabl ABCD: A(0; 0; 1), B(2; 3; 5), C(6; 2; 3), D(3; 7; 2).
CocraButhb ypaBHenue rpaau ABC.

3
4. HaiiTu yroi Mexy AByMs MPSIMBIMH Y = — 2 X+8u y=—7Xx+45,

2 .2
Y

5. HailTu 3KCIIEHTPUCUTET AIITUIICA E +—=

9

40



Knroun

1.

Paccrosinue d mexay Toukamu M1(x1; y1) u Ma(x2; y2) onpexaensiercs o popmysie:

d = (% = x)2 + (Y, = V1)? .

[Toncrapiisisi KOOpAUHATHI TOUYEK A U B, TOTy4UM:

AB =/(5— (—4))? + (-4 —8)2 = /811144 =15 (en)

3anuiemM ypaBHEHHE MPSMOU B MapamMeTpudeckoii hopme:
x+3_t y+4_t z—1_t

-1 3 5
Orkyma X=—1-3, y=3t—4, z=5t+1.

[TonyuyenHsble 3HaUEHUA X, Y , £ MOJICTaBUM B YpaBHEHHE INIOCKOCTH Y HAIEM apaMeTp
l.

6-(—t—3)—2-(3t—4)+7-(5t+1) +26 =0,

1M

23t+23=0 = t=-1

CJICZ[OB&TCJH)HO, KOOpPAWHATBI TOUYKH NCPECCUCHUSA HpHMOfI C IINIOCKOCTBIO

x=—(-1)-3=-2, y=3:(-1)-4=-7, z=5-(-1)+1=-4.

YpaBHEeHHE IOCKOCTH, MPOXOAIICH yepe3 TpH 3afanHble TOuku A(x1, y1, Z1), B(x2, y2, 22),
C(x3, y3, 23), UMEET BUI:

X=X Y=y I-17;
X=X Ya=Y1 Z,-7|=0.
X3—=X Ys—Y1 Z3— 74

[Moncrasnss koopauHaThl Touek 4, B u C, mony4yuM ypaBHeHue miockoctu (ABC):

DN =
S o o
N W<
O(|DO
w O1 N

1 y
-1/=0; |2 3
-1 6 2

x(-2) —y(-20) + (z—1) (-14) =0; —2x+20y—14z+14=0; x— 10y +72-7=0.

TaHreHc yria ¢ Mexay IByMsl IPSIMBIMH, YTJIOBbIe KO3(PPHUIIUEHTHI KOTOPBIX,
Ko~k
1+kq ks

HUckomeiii £ B o6pasosan npsmeivu AB u BC, yrioBsie k03 uImenTs KOTOPHIX

cooTBeTcTBeHHO paBHbl K, u K, , Beraucnsiercs mo popmyse tgp =

Hainensl: K o5 =—0,75 Kgc=—7.TloxacTaBus 5TH 3HaYeHHs YIIOBBIX KOO(DYHUIMEHTOB,
TOJTYyIUM

{gB - Kag —Kge = —0,75-(=7) _625_,

1+Kugkge 1+(-0,75)-(-7) 6,25
/B~45°
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Bosbrast momyocs smmmnca @ =+/25 =5, manas monyocs b = V9 =3.
Toraa paccTosiHEEe OT Havajla KOOpAUHAT 10 GoKyca ¢ =/ a’-b? =.25-9=4.

c 4
DKCIEHTPHUCHUTET HJUTUIICA BEIYUCITUM 110 opmyine £ = —<1: g = T =0_8.
a

YK-1.3. PaccmaTrpuBaer BO3MOKHbI€ BapHUAHThl pelIeHWs] 3aJa4d, OIEHUBasE MX
AOCTOMHCTBA U HEIOCTATKH

IlepBblii 3Tan (MOPOroBoii ypoBeHb) — NOKa3biBaeT C(POPMHUPOBAHHOCTH MOKA3ATEJs
KOMIIETEHIIHH «3HATh»: OCHOBHbIE MOHATHS, ONPe/ieIeHNs] U METO/Ibl OCHOBHBIX Pa3/1eJioB
JIMHEHHOM ajredpbl.

TecToBblE 3aJaHUA 3aKpPbBITOI'0 THIIA

1. Ilpu TpaHCIOHMPOBAHUH MATPHUIIBI €€ ONpeIeIuTeb
(BpIOpaTh OJIMH BapUAHT OTBETA)
a) MEHsIET 3HaK Ha MPOTUBOIIOJIOKHBII;
0) yMHOXaeTcsl Ha IPOU3BOJIBHOE YHCIIO;
B) HE MEHSETCS;
T') HE CYIIECTBYET;
1) paBEeH HYIIIO.

2. [Tnomane mapaienorpaMma omnpeesercs mo Gopmyse
(BeIOpaTh OJIMH BapUAHT OTBETA)

a) S=%‘5X6‘,
S ==[abd]
B) 32‘556‘;
r) SZ‘EXB‘;

0 S = [al[Bl-sing

3. B ypaBuenuu npsimoii A(x — xo) + B(y —yo) = 0 3navenusi A u B onpenensiior:
(BBIOpATh OJIMH BapHaHT OTBETA)
a) BEJIMYMHBI OTPE3KOB, OTCEKAEMBIX MPSIMOI Ha KOOPJIMHATHBIX OCSX;
0) KoOpAMHATHl HOPMAJILHOTO BEKTOPA;
B) KOOPJIMHATHI HAIPABJISIONIETO BEKTOPA;
I') IapaMeTpbl YpaBHEHUS;
1) KOOPAWMHATHI TOUKH, Yepe3 KOTOPYIO MPOXOAUT MpsiMast.

4. VYcaoBue mnapajiieIbHOCTH JABYX MNPSAMBIX, €cCJIH MNpsiMble 3aJaHbl OOIMMU
YPABHEHUSIMU, HMeeT BH/:

(BbIOpaTh O/IMH BapuaHT OTBETA)
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5 Kk =1,

B) A142 + B1B2 = 0;
r) A1A2 — B1B2 = 0;

A_B
) fe B
5. YpaBHeHHe NPSMOii, MPOX0/sileii Yepe3 JaHHYI0 TOUKY NapaJlieIbHO HANPABJISIIOLIEMY

BEKTOPY, UMECT BU/L:

(BBIOpaTh OJIMH BapUAHT OTBETA)
X+X _Y+Y

Y I m /
6) X_Xo_y_yo,
I m
B) A(X_Xo) _ B(y_yo).

| m

r) A(x — x0) + B(y — y0) = 0;
1) A(x —x0) = B(y — y0) = 0.

Kiroun

glh|w|Nf-
>p )=zl lanlivo]

6. Ilpouumaiime mexcm u ycmanogume coomeemcmaeue
Onpenesnre COOTBETCTBHE MEXKIY YPABHEHMSIMH MNPSIMbIX M HMX  B3aHMHBIM
PacCIoJIOKEeHUEeM

Vpasnenue nunuu 6mopozo nopsoka Haszeanue nunuu 6mopozo nopsoxa
1.4x—y+2=0u x+5y-2=0 a) IpsIMbIE MapalIeIbHbI
2.2X+Y—-3=0wu 2x+y+1=0 0) npsIMbIE MIEPTIECH UK YIISPHBI
3. 3X+4y-1=0 u 6x+8y—-2=0 B) MIPSIMbBIC TIEPECEKAIOTCS
4, X—5y+4=0u 5x+y+3=0 I) OpsSIMBIE COBITAIAI0T

Pesynpratsl oopMuth B Tabnmie

1 2 3 4
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Knroun

1 2 3 4
B a r 0
Bropoii 3Ttanm (MpOABHMHYTBHIH YPOBeHb) — IOKa3biBaeT C(HOPMHPOBAHHOCTH

nmoxKasarejsd KOMIETCHINU «YMETb»: IPUMEHATDH MaTeMaTHYeCKHuii I/IHCprMeHTapHﬁ AJIA
pe€lICHUA TUIIOBLIX U IIPUKJIAIHBIX 3a/1a4 B HpO(l)eCCHOHaJILHOﬁ JACATCJIbHOCTH .

a b~ e

3agaHusl OTKPBHITOrO THIA (BONPOCHI VISl ONPOCA):

Kakwue neiicTBus HaJ MaTpullaMu MOKHO TIPOU3BOJUTH?

UTo Ha3bIBAIOT 3JUTMIICOM U KAKUM YPaBHEHHEM OH 3aJ1aeTcCsi?

VYcnoBue napajyieIbHOCTH JIBYX IJIOCKOCTEM.

JaiiTe onpeneneHne CKaasIpHOro MPOU3BEICHUS JBYX BEKTOPOB.

Kakue npeoOpa3oBaHusi OTHOCATCS K 3JIEMEHTAPHBIM MTPE0OPa30BAHUSIM MATPHIIBI
CUCTEMBI JINHEWHBIX YpPaBHEHUIN?

Kroun

K neiicTBusIM HaJl MaTpuliaMu OTHOCST:

CJIO’KEHHE Y BBIYMTaHUE MaTpHIl (OAMHAKOBON Pa3MEPHOCTH ),
YMHOKE€HHE MaTPHULIbl HA OTJIMYHOE OT HYJISL YUCIIO,

MIPOM3BEICHNE MaTPHIL (TOJIBKO COTJIACOBAHHBIX ),

BO3BE/ICHUE B HATYPAJIbHYIO CTENEHB (TOJBKO KBAPATHBIX MATPHII).

FeOMeTquecxoe MCECTO TOUYCK, I KOTOPBIX CyMMa paCCTOHHI/Iﬁ OT JIBYX

q)HKCI/IpOBaHHBIX TOYCK, HAa3bIBACMbIX Q)OKycaMI/I, €CTh BCJIMYMHA IIOCTOSAHHAsA
XZ y2

Ha3bIBACTCS 3JIJIUIICOM. YPaBHCHI/Ie SJIIUIICa UMECT BHU ! +—=1.

a2 b

N N
I110CKOCTH MapayIeabHbl, €CIM HOPMalbHbIe BEKTOPBI  + (A1) B, C1)u 2 (A1 By,

A_B_G

C1) KOJUIMHEApPHBI, T.€. UX KOOPIAMHATHI IPOMOPLUOHATIBHbI A, N B, N C,

CKaJlspHBIM TIPOU3BENEHUEM JBYX BEKTOPOB a M D HasbIBaeTcs 4MCIO, PaBHOE
IIPOU3BEICHUIO MOAYJIEH 3TUX BEKTOPOB HA KOCHUHYC YIJIa MEK]1y HUMU:

ab =|a| b |cose,

TJIe () — YTOJI MEXIy BEKTOpaMH d | b.

K anemMeHTapHBIM NpeoOpa3oBaHUAM OTHOCSTCS:

1) YMHOXEHUE CTPOKH Ha YUCIIO0, OTIIMYHOE OT HYJIS.

2) [IpubaBneHue Kk OJHOM CTPOKE APYroi, yMHOKEHHON Ha JIF000€ YUCIIo.
3) IlepemeHna MecTaMu JIByX CTpPOK.

Tpernii 3Tan (BbICOKHI YPOBeHb) — NOKa3bIBaeT COPMHMPOBAHHOCTb NOKa3aTess
KOMIICTCHIUUHA «BJIAAECTH»: NMPAKTUYC€CKUMU HABBIKAMM BblﬁOpa OIITUMAJIBHBIX METOAO0B
peleHNs MOCTaBJIEHHBIX 3a1a4.

Pacuyernas padora:

1. Pemuts cucteMy nuHEHHBIX ypaBHeHHH MeTo10M Kpamepa:
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X +3%Xy; +X3 =0
Xg +2X3 =95

. CocraBUTh ypaBHEHHUE TIOCKOCTH, TPOXOIAIICH Yepe3 TOUKY A(2;1;3) MEPIEeHIUKYIISIPHO

X—4 y+1 z+4
2 -3 1

pAMO

. Hanbl Bepmuusl TpeyroiapHuka ABC: A (-5; =7), B (7; 2), C (-6; 8). Haiitu ypaBHEeHUE

Mmenuadbl AE?

. Manbl koopauHatel 4eThipex Touek A(1; —1; 1), B(-2; 1; 3), C(4; -5; -2), D(-1; 1; -2).

HeoOxoaumo HaillTH ypaBHEHHE IIJIOCKOCTH, MPOXo el yepes Touku 4, B, C.

. B tpeyronsuuke ABC ¢ 3a1aHHBIMU KOOPAMHATAMH BEPIIUH A(2;5); B(G;—3); C(— 4;—2)

HaliTH ypaBHeHHE BbICOTHI CD.

Knroun

1.

Haiinem onpeznenurens cUCTeMbl A M OIpeeanTensIMu Heu3BecTHbIX Aq,A,, A3 1o

MpaBUIly TPCYIrOJIbHUKOB!:

1 3 1
A=l 0 2=0+2+6-0-4-9=-5=0;
1 2 3
0 31
A=5 0 2/=0+10+30-0-0-45=-5
5 2 3
1 01
A,=1 5 2/=15+5+0-5-10-0=5;
1 5 3
1 3 0
A;=1 0 5=0+0+15-0-10-15=-10.
1 2 5

Pemienue cuctembl TMHEHHBIX ypaBHEHHH Haitaem o hopmynam Kpamepa
Ay =5 A 5 A -10
A -5 A =5 A =5

OTBeT: (1;—1;2).

I[Mpsimast ¥ MIIOCKOCTh MEPIICHIUKYIISPHBI, €CIIH HOPMATIbHBIA BEKTOP TIOCKOCTH
N = {A; B; C} 1 HaIMPaBIIAIOIHIA BEKTOP MPAMOM S = {l 'm; n} KOJJTHHEAPHBI:
Njs: A-B_C
Il m n
Hanpasisromuii BEKTOp NpsMon S= {2;—3;1}.
A B C

Tornja —=—=—=1=A=2,B=-3,C =1.
2 -3 1
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HopManbHbBIN BEKTOP MJIOCKOCTH : N = {2;—3;1}.

CocraBuM ypaBHEHHE TIOCKOCTH, IPOXOIAIICH Yepe3 TOUKY A(Z;l; 3) HEPIEHIUKYIISPHO
BexTopy N = {2,-3.1} no popmysne: A(x—x,)+B-(y—y,)+Cl(z—2):
2(x—2)+(-3)-(y-1)+1-(z—3)=0; 2x—4-3y+3+2z-3=0;

2x—-3y+z—-4=0.

YroObl HaliTH ypaBHEHHE Meauanbl (AF), HalileM KOOPAMHATHI TOUKHU E, KOTOpast ABIsSeTCs
cepenuHoii ctoponbl BC. Jliis 3TOro mpuMeHuM GOopMyJIbl IeTICHUS OTPe3Ka Ha JBE PaBHBIC
X +X;. = YitYo
2 2
Xg+Xc 7-6 + 2+8
Torma Xg = —2——C = —05 yg=28"Yc_ =
2 2 2 2
CnenoBarenbHo, Touka E umeet koopaunatel: £(0,5; 5).
[ToncraBisis B ypaBHEHHE MPSIMOM, MPOXOASIIEH yepe3 IBe TOUYKU, KOOPAUHATHI TOUEK A U
E, Haxomum ypaBHeHHE Meauansbl (AE):

X=(-5) _y—-(-7).x+5 y+7
05-(-5) 5-(-7)' 55 12
24x—11y+43=0 (4E).

qacTu. X =

5.

; 12x+60 =55y +38,5

YpaBHEHHUE IIJIOCKOCTH, MPOXOIAINEH uepe3 Tpu AaHHbie TOUKU M1 (x1; y1; Z1), M2 (x2; y2;
22), M3 (x3; y3; 23), IMEET BUI:

X=X Y=Y -4
X=X Yo—Y1 Z,—7=0
X3=% Ys— Y1 Zg—7n|
CocraBuM ypaBHEHHUE MIOCKOCTH Q, mpoxosieit uepes Touku 4, B, C:
x-1 y-(-1) z-1
~2-1 1-(-1) 3-1|=0
4-1 -5-(-1) -2-
[Ipeobpa3yem ypaBHEHHE IIOCKOCTH, PA3JI0KUB OIPEICIUTENH 110 IEPBOH CTPOKE:
x-1 y+1 z-
-3 2 2 |=0
3 -4 -3

;(x—1) =0;

2 2 ‘1 . .
5 o -,

3 -3 —4‘
2(x— 1) 3(y+1) +6(z—1) = 0.

Toraa ypaBHEHHE TUIOCKOCTH UMeeT Bu: 2x — 3y + 62 — 11 = 0.

Beicora CD neprnenaukyspHa cTopone AB, a ce10BaTeIbHO U BEKTOPY AB .

Bextop AB={6—2; —3-5}={4,-8}.

Haiinem ypaBrenue BoicoTsl CD, kak ypaBHEeHUE NPSMOH, MPOXOIAIIEH Uyepe3 JTaHHYIO
Touky M (XO; yo) MIEPIICHIUKYIIIPHO BEKTOPY N= {A; B} o popmyie:
A-(x=x,)+B-(y—y,)=0.

[ToncraBum koopauHaThl Touku C (— 4;—2)1/1 KOOPJIMHATHI BEKTOPA AB = {4;—8}:
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4-(x+4)+(-8)y+2)=0[4
X+4-2(y+2)=0;
X+4-2y-4=0;
x—2y=0.

Vpasuenue Bbicothl CD umeer Bua: X—2y =0.

YK-1.4. OnpenensieT  OlleHUBAET MOCJIEICTBHS BO3MOKHBIX PellIeHUIi 3a1a4u.

IlepBblii 3Tanm (NMOPOroBOil YPOBEeHb) — METOAbI pelIeHH OCHOBHBIX THIOBBIX M
NMPHUKJIAJTHBIX 32/124 B NPO(eCCHOHAILHOI e TeJIbHOCTH.

TecToBblE 3aHaHUA 3aKpPbITOIo TUIIA

2 -4 3 3 1 -
1. Beipaxkenne 4-3 -1 5/ —-2:(1 2 3| paBHO

1 -2 4 2 4 6

(BpIOpaTh OJIMH BapUAHT OTBETA)

a) —20;

0) 25;

B) —120;

r) 100;

n) 24.
2. YpaBHeHHe IJIOCKOCTH, NPoxo/siieil yepe3 Tpu Touku A(5; —-2; —4), B(1; 4; -6) u
C(3; 6; —5) umeeT BUJ

(BpIOpaTh OJIMH BapUAHT OTBETA)

aA)x—y+22+1=0;

0)x—y+22+3=0;

B)x—2z—-13=0;

r)x—2z+3=0;

n)2x+y-2z+1=0.
3. Paccrosinne ot Touku M(2; —1) 10 npsiMoii, KOTOpPasi 0TCeKaeT HA KOOPAMHATHBIX OCAX
orpe3ku a = 8, b = 6 paBHoO

(BbIOpaTh O/IMH BapUaHT OTBETA)

a) 4,4;

0) 2,5;

B) 4;

r) 2;

n) 4,5.
4. Touka M(-9; 2; —2) oTK/IOHEHA OT MJI0CKOCTH 12X — 5y + 14 = 0 Ha BeJMYMHY
(BBIOpATh OJIMH BapHaHT OTBETA)

a) —8;

0) 8;

3
R
3
DITY
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46+/365
M 365

X+2 y-1 z+4
-1 1 -1

5. Touka nepeceyeHus NPAMOI U IJI0CKOCTH 2x —y + 37 + 23 = () umeeT

KOOPIAMHATHI:
(BBIOpaTh OJIMH BapUAHT OTBETA)
a) M(-1; 0; -3);
0) M(1; 05 3);
B) M(-3; 2; -5);
r) M(-3; -2, 5);
1) M(3; -2; 5).

OB IWIN|F-
|| ||

6. Ilpouumaiime mexcm u ycmanogume coomeemcmeue
Onpeneure COOTBETCTBHE MEKIY YPaBHEHHEM IUIOCKOCTH B NMPOCTPAHCTBE W JJINHON ee
HOPMAJIbHOTO BEKTOpA:

Ypasnenue niockocmu Jlnuna HopmanbHo20 6ekmopa
1. x—4y+2z-5=0 a) 3
2. 2X-y+22-3=0 6) /21
3.4x-32+1=0 B) 5
4. 6y—-8z+7=0 r) 10
Pesynprarel ohopMuTh B TAOIHIIE
1 2 3 4
Kmroun
1 2 3 4
0 a B r

Bropoii 3Tan (NIpoABUHYTHIN YPOBEHB) — MOKA3bIBAET C(POPMUPOBAHHOCTH MOKA3ATEIS
KOMIIETEHIIUH «YMeTh»: (DOPMATH30BATH IKOHOMUYECKHE SIBJICHUS U MPOLECCHI B BH/Ie
MATEeMATHYeCKHUX JAHHBIX, IPUMEHATH PA3JIHYHbIe METO/bI PellICHH .

3agaHus OTKPHITOrO THIA (BONPOCHI IS ONPOCA):
1. Uro Ha3bIBAIOT KOMIUIEKCHBIM YHCIOM?
2. Kakue ObIBatoT BUIBI MAaTPHIL?
3) Uro Ha3BIBAIOT OKPYKHOCTHIO?
4. Yto Ha3wpIBaIOT TUNIEpOOTON?
5. Kakue cymecTByroT (popMbl IpeACTaBICHUS KOMITJIEKCHOTO Ynciia’?
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Kitroun

1. KOMIUICKCHBIM YHCIIOM Z Ha3bIBACTCS BBIpAKEHHWE Bupa Z=X+VYi, rme x u y —
. . 2

JIeWCTBUTEIILHBIC YKMCIA, a | — MHUMas eauHuna, 1 =—1,
Uucno x HasplBaeTcs JAeiliCTBUTENbHOM (BellleCTBEHHOH) YacTbi0 KOMIIJIEKCHOTO
yucna z; X~ Re(2) X
Yucno y — -MHUMO#M 4acThI0 KOMIUIEKCHOTO uncia Z @ Yy = Im(z).
Eciu x =0, To uncna Buga? =0+ Y1 =Yl yaspigarorcs 4MCTO MHMMBIMH YHCIAMH,
ecim y =0, to yncna X + 0l 0TOXKAECTBIAIOTCS ¢ JEHCTBUTENBHBIME YHCIIAMHU.

2. Matpuubl ObIBalOT CHEAYIOUMX BUAOB: MPSAMOYrojibHAs MaTpHIla, KBajpaTHas,
MaTpUIIA-CTPOKA, MAaTPHUIA-CTOJIOEN, TpeyrojbHas  MaTpuila, JAHArOHAIbHAs,
eMHUYHAs, HyJeBasi U 00paTHasi MaTPUIlA MO0 OTHOIICHHUIO K JIAHHOM.

3. ['eomeTpryecKkoe MECTO TOYEK TIOCKOCTH, PABHOYIAJICHHBIX OT IICHTPA Ha3bIBACTCS
OKPYKHOCTBIO.

4. ['eomeTpruyeckoe MECTO TOYEK, ISl KOTOPBIX PAa3HOCTh PACCTOSHHUNA OT JBYX
(bUKCUPOBAaHHBIX TOYEK, Ha3bIBaEMbIX (HOKycamMH, €CTh BeJIMYMHA [OCTOSHHAS
Ha3bIBACTCSI TUIIEPOOJION.

5. KoMIuteKkcHOe 9HCIIo MOKET OBITh TIPEICTABICHO
B aiireOpandeckoi popme: Z =X+ Vi,

TpUrOHOMETpHUUYeCcKor popme Z = r(CoSp +iSing) u
MOKa3aTeNIbHOM (3KCIIOHEHIHANbHON) hopme z =re'’ .
roe r = |Z| — MOJYJb KOMIIJICKCHOT'O YHCJIa, a YToJI @ =algZ.
Tperuii 3ranm (BBICOKHII YPOBE€Hb) — IOKa3bIBaeT C(POPMHPOBAHHOCTL IOKA3aTe/s

KOMIIETCHIIMU «BJaJ€Th»: HABbIKAMH 06p360TKI/I, YUCJI0BBIMH pacdeTaMi U OICHUBAHUEM
I/IH(l)OpMaIII/II/I, HOJIy‘leHHOﬁ B pe3yJjibTaTe PCHICHUA IMOCTABJCHHBIX 3aJa4.

Pacuernas padora:

-2 3 1 -2

1. Dausr matpuisr A = 3 uB= . Haittu matpuiry 2A-B'.

2 3 -1

2. lanbl Bepumnsl Tpeyronsuuka ABC: A (—4; 8), B (5: —4), C (10; 6). Haiitn ypaBHeHue
BeICOTHI CD 1 e€ nuHy.

4. BoMUCIUT 00BEM MapauIeNenuIea, OCTPOEHHOro Ha BekTopax a=—41+5],

b=7i+6j—6k uc=j—2k.

5. [MapaGona 3anana ypapHeHueM 8x + 1° = 0. OnpeaenuTs KOOPAUHATH (OKyCa, ypaBHEHHE

JAUPCKTPHUCHI, BBITIOJIHUTH ITOCTPOCHHC.
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Kitroun

* | o oawp 2a=| F OLg o[t P
aliieM MaTpHIl u : = ; = .
P 6 4 —2 -1
T oA_ BT -4 6 1 3 -5 3
orja MaTpuna - = - = .
b 6 4) (-2 -1) |8 5
2. | YpaBHeHHE IPIMO#i, Tpoxo e yepe3 Touku Mi(x1; y1) u Ma(x2; y2) uMeeT BUIL:
X=h _ V=N
Xp =X Vo= N1
[ToacraBisist KOOPAUHATHI TOYCK A U B, OJIyYHM ypaBHEHHE TpsAMOii (AB):
x—(-4) »-8 x+4 y-8 x+4 y-8
5-(-4) -4-8 9 -12° 3 -4
3y—24=—-4x-16, 4x+3y—8=0(4B).
T HaxoXaeHus yriaoBoro koddouimenta Kag mpsmoii (4B) paspeinM MoTydeHHOe
8 4
YpaBHEHHUE OTHOCUTEIIBHO V. V= —gx + § . Orcroma K = —g .
Tak xak BeicoTa CD mepnennukynspHa cTopoHe AB, TO yrioBble KO3(DPHUIMEHTHI STHUX
MPSIMBIX OOPATHBI IO BEJIMUYMHE U TPOTUBOIIOIOXKHEI 110 3HAKY:
o = 1 1 3
cD="y T 1T,
kAB — ﬂ 4
3
VYpaBHeHHE NPsAMOM, MPOXOSIICH Yepe3 HaHHYO TOukKy Mo(xo; y0) B 3aJaHHOM
HarpapiaeHUH (yrioBoi ko3dduireHT K u3BecTeH) uMeeT BU:
y =0 =K (X = Xo).
[oxcraBus koopauHatsl ToukH C 1 Ky = —, momydnM ypaBHeHue BbicoTsI CD:
4
3
y—6= Z(x— 10), 4y-24=3x-30, 3x—4y-6=0 (CD).
3|z +2,=Q2—-)+@+20))=6—1.
Dz —2z,=2—-1)—(4+2i)=-2-3i.
zy-z,=2—-0)A+2i0) =8—4i+4i—2i*?=8-2(—1) = 10.
4.

Haiiziem KoOpAMHATHI BEKTOPOB: a= {— 4;5; O}, b= {7;6; — 6} uC= {0;1; — 2}_

OO0beM mapasuienenure/a, MOCTPOSHHOTO Ha BEKTOpax a = {ax; ay, a, },
6_ {b ‘b b } - _{ . . } < . 1, - -
- Mxr My Mz ) c= Cx’cy1cz HaI/I):[eMHO(I)OpMyJIe.V:g|(axb)-c|,

ay

aX aZ
rie (axb)-C— cmemannoe npoussenenne sextopos (Axb)-C=| b, b, b,
Cy Cy €
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4 5 0
V=7 6 —6|=[48+0+0-0-24—(-70)|=94 ().
0 1 -2

[TpeoOpasyem ypaBHEHUE MapabOIIbL: y2 = —8X . ITapabona CHMMETPUYHA OTHOCUTEILHO

ocu Ox, BETBY JIaHHOH mapaboIIbl HapaBIeHbI BIEBO, BEPIIMHA B HA4Yae KOOpAUHAT. JlJist

P

HEe CIpaBe BBl HOPMYJIBI : y2 = —2 PX — KAHOHHYECKOE yPaBHEHHE, F(— > ; Oj -
dokyc, X = g — YpaBHEHUE TUPEKTPHCHI.
Haiinem mapamerp p — paccrosiuie ot Gokyca 1o qupektpucel: —2p =-8;p=4.

Torma — % =2, pokyc — F(— 2; O), ypaBHEHHE JMPEKTPHUCH X = 2.

OueHoYHBIE CPeICTBA /sl NPOBeIeHUsI MPOMEKYTOUHOI aTTecTaluu

HpOMe)KYTO‘IHaH aTTeCTaiuAa IIpOBOAUTCA B (bopMe sK3aMeHa B 1 CEMCCTPC.

TecToBbBIC 321aHN K 3a4eTy
Teopernveckasi 4acThb

1) Ilpu TPaHCHOHHPOBAHHH MATPHIIBI €€ ONpeeuTeb
(BBIOpATh OJIMH BapHaHT OTBETA)

1) MeHsIeT 3HaK Ha MPOTHBOIOJIOKHBIN;

2) yMHOXaeTcs Ha IPOU3BOJIBHOE YHCIIO;

3) HE MeHseTCS;

4) HE CYIIECTBYET;

5) paBeH HyIIO.

2) HopmanbHoe ypaBHeHHe IPSIMOI Onpee/isieTcs YDAaBHCHHEM:
(BBIOpATh OJIMH BapHaHT OTBETA)

1) A(x —x0) + B(y — y0) = 0;

2) A(x —x0) — B(y —y0) = 0;

3) X cosa + Y sina + p = 0;

4) X cosa, +y sino—p =1,

5) X cosa +y sina—p = 0.

3) ®oxajibHbIC PAANYCHI JLIHIICA ONPeAeIsIIoTes M0 opMyJIam
(BBIOpATh OJIMH BapHaHT OTBETA)

1) r,=e&ta,
2) r,=atex,
3) =i(a+sx);
2) rlzzgirax;
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5) ,=axte

4) O0beM napaJiesenuinena onpeaeisiercsi no popmyJie
(BBIOpATh OJIMH BapHAHT OTBETA)

1)V:%\555\;
2 2P
3)V:%\ax5\;
4)V:%(&_1><t_));
v D]

5) lTapamerpryecKkue ypaBHeHUsI IPAMON HMEIOT BU/:
(BeIOpaTh OJIMH BapUAHT OTBETA)

X=X, +It
y=Y,+mt

1) z=12,+nt ;
X=X, —It
y=Y,—mt

2) Z=12,—nt :
X=(x, -t
y=(yo—m)t

3) z=(z,—n)t ;
X=(x, 1)/t
y=(y,—m)/t

2) z:(zo—n)/t;
X=Xt
y=Y,t

5) z:zot.

IIpakTH4yeckas 4yacTb
5
2

4

3) (— 2 5}
6) IlpousBenenue maTpuu 3 1 . 3 4 paBHO
(BBIOpATh OJIMH BapHaHT OTBETA)

2 41
11 30
-3 19

1) ;
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2 11 —3)
2) 41 30 19 :
-10 20]
3) 6 20;
10 31
21 26
2) -1 13 ;

10 21 -

5) 31 26 13

7) Jau TpeyroabHuk ABC ¢ Bepummmnamu A(-1; -3), B(4; —5), C(2; 1). [iiuHa BBICOTHI,
NPOBEICHHOM U3 BepIUMHbI B paBHa

(BeIOpaTh OJIMH BapUAHT OTBETA)

1) 5;

2) 4.,8;

3)5,3;

4)5.2,

5)5V2

8) MHuMasi moJ1yoch runepoo.ibl, (POKychbl KOTOPOii pacnoJiozkeHbl Ha ocu OX, IEHTP B
HavaJjie KOOPANHAT, PACCTOSIHUE MeKI1y BepIINHAMM PaBHO 16, a IKCHEHTPUCHTET paBeH 5/4,
paBHa

(BeIOpaTh OJIMH BapUAHT OTBETA)

1) ZM;
2)*/4_1;

3) 10;
4) 6;
5) 4.

9) O0bem TeTpadapa, BePUIMHBI KOTOPOro HAXOAATCS B Toukax A(2; —1; 1), B(5; 5; 4),
C@3;2;-1) u D(4; 1; 3) paBen

(BBIOpATh OJIMH BapHaHT OTBETA)

1) 18;

2) 6;

3) 3;

4) 4,

5) 23/6.

10) YpaBHeHHe MJIOCKOCTH, Mpoxoasimeil yepe3 Touky M(-2; 1; 3) u nmapanjiejbHO#
IVIOCKOCTH 2Xx — y — 4 = () umeeT BUJ

(BBIOpATh OJIMH BapHaHT OTBETA)

1)2x—y+5=0;

2)2x—y+3=0;

3)2x—y—-4z+ 17 =0;

4)2x—y—4z7-17=0;

5 2x+y—-z+3=0.
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Kiroun

10.
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No ok

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Bomnpocel Ha 3k3aMeH
(I cemecTp)

Marpuisl 1 ux BUAsl. JJelicTBUs HAJ MaTPULIAMM.

Omnpenenurenn W WX CBOWCTBA. BpIUMCIIEHHE ONpeaenuTesed BTOPOIO M TPETHErO
nopsakoB. OnpeaenTeNny BhICIINX TOPSAKOB.

O6patnas Matpuna. Haxoxxaenue oOpaTHOM MaTpUIbl C TOMOIIbIO COIO3HOM MaTpHUILIbI U
¢ oMok mpeobdpazosanwuii ['aycca.

Panr maTpuiel. Berunucnenue panra MaTpHIbL.

Pemenue cucrem nunelninbix ypasHeHuii. @opmynsl Kpamepa.

Pemenue cucreM TMHEHHBIX YpaBHEHUH METOIOM 00OpaTHON MaTpPHIIBI.

Pemenne cuctem nMHENHHBIX ypaBHEHHMM MeTonoM ['aycca. MeTon mojgHOro UCKIHYEHUs
nepemeHHbIX JKopnano-I'aycca.

HccnenoBanue cucrteMbl JMHEMHBIX YPaBHEHH Ha COBMECTHOCTh. Teopema Kponekepa-
Kanennu. ®ynnamenTanbHasi cucTemMa pelieHuu.

OnHOpOHBIE CUCTEMBI YPABHEHUH U UX PELICHUE.

KommuiekcHbie uncna. Anredpanyeckasi, TPUTOHOMETpUYECKash U MOKa3aTenbHas (popma
KOMIIJIEKCHOTO 4ncia. I'eoMeTpudeckas HHTepIIpeTanus KOMIUIEKCHBIX Yucesl. Monyns u
apryMeHT KOMILIEKCHOTO YnCIIa.

JleficTBUsL HaJl KOMIUIEKCHBIMM 4YHCIaMH B ainreOpanyeckoil, TPUTOHOMETPUYECKOW U
MoKa3arenbHON opMme.

®opmyna Myaspa. M3BinedeHne KOpHs N-U CTENEHU U3 KOMIUIEKCHOTO YHCIIA.
MHuorounensl. Onepanuu HaJ MHOTOYJIEHAMU.

Paznoxxenue mHorounena Ha MHoxutenu. Teopema besy. Cxema ['opuepa. OcHoBHas
TeopeMa alreOpsl.

Bekropel. JlelicTBus Hajg BEKTOpaMH B KoopauHaTHOW (opme. JlmmHa BeKTOpa.
Hanpagnsitonire KOCUHYCHI. Y ClIOBUE KOJUIMHEAPHOCTHU JBYX BEKTOPOB.

CkanipHOE TPOU3BEJICHUE JBYX BEKTOPOB U €ro CBOWCTBA. BhluuciieHHEe CKaJlspHOTO
MPOU3BENCHUSI BEKTOPOB B KoopauHaTHOW ¢opme. [lpunokeHus CKalIspHOTO
IIPOU3BEICHUS.

BekTopHOe mpousBeAcHUE IBYX BEKTOPOB M €r0 CBOMCTBA. BBIYMCIIEHHE BEKTOPHOIO
MPOU3BE/IEHUSI BEKTOPOB B KOOPAMHATHOHN (opme. ['eoMmeTpruueckuii cMbICI BEKTOPHOTO
npowusBeneHus. [IpunokeHus BEKTOPHOIO IPOU3BEICHUS.

CMmelraHHOE NMPOU3BEICHUE TPEX BEKTOPOB M €ro CBOICTBA. BbruncieHne cMemaHHOro
NPOM3BECHUS BEKTOPOB B KOOPJMHATHON (hopMme. ['eomeTprueckuii CMBICI CMEIIaHHOTO
npousBeeHus. [IpuinokeHns cMEemaHHOro MPOU3BEICHHUS.

OcHoBHBIE 331241 aHATUTUYECKOW I'€OMETPUH HA IUIOCKOCTH: PACCTOSTHUE MEXKIY ABYMS
TOYKaMH, JIeJIEHUE OTpe3Ka B JAHHOM OTHOILEHUH, JIEJIEHUE OTpe3Ka ITONoJIaM, IUIOMAlb
TPEyroJIbHUKA, 3aJaHHOI0 KOOPAUHATAMHU BEPILMH.

Jluauu nepBoro nopsiika. O61ee ypaBHeHue npsaMoil. MccnenoBanue o61iero ypaBHeHus
npsAMoil. YpaBHeHUE HOpPSAMOM C YITIOBBIM KO3(PQHUIMEHTOM. YpaBHEHHE MpPsIMOH B
OTpE3Kax Ha OCsX.

YpaBHeHHE MpsAMOM, MPOXOIAIICH Yepe3 JBE HaHHbIE TOYKU. YPaBHEHUE NPSAMOM,
MIPOXOJAIIEH Yepe3 NaHHYI TOUKY NapajljIeIbHO HAIIPABISIOIIEMY BEKTOPY. Y paBHEHUE
IPSAMOM, MPOXOIAIIEH Yepe3 NaHHYIO TOUKY IEPIICHIUKYIIPHO HOPMaAIbHOMY BEKTODY.
VYpaBHeHHE MNpAMON, MPOXOAANIEH dYepe3 MaHHYI0 TOYKY B JAHHOM HANpaBJICHUH.
YpaBHEeHHE MyudKa MpsAMBIX, POXOASIIMX Yepe3 JaHHYI0 TOuKy. HopmanbHOEe ypaBHEHHE
npsMoid. PaccTosiHre 1 OTKJIOHEHUE OT TOYKHU JI0 IPSIMOM.

VYpaBHEeHHE IydyKa NPSAMBIX, NPOXOASALIUX YEpe3 TOUYKY IMEPECEYEHUs ABYX IPAMBIX.
VYpaBHeHHE OUCCEKTPUC YTIIOB MEXKAY ABYMSI IPSIMBIMH.
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24.
25.
26.
27.
28.
29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40

B3aumHOe  pacnosokeHue — OBYX ~ HpSAMBIX.  YCIOBUSA  MApAJJIENIBHOCTH U
NEPNEHANKYJISIPHOCTH ABYX MPSAMBIX, TAHTEHC yIJla MEXY ABYMS PSIMBIMH.

Kpussie Broporo nopsaka. OkpyxHocTs. KaHOHMUECKOE ypaBHEHHE OKPY>KHOCTH.
Onmunc. KaHonndeckoe ypaBHeHHe 3iutuica. MccienoBanue Gopmbl KPHUBOiA.
['unep6ona. Kanonnueckoe ypaBHeHue rutnepOoiibl. MccnenoBanue GopmMbl KpUBOH.
[Tapa6ona. Kanonndeckoe ypaBHeHHe mapadoiibl. MccienoBanue Gopmbl KpUBOiA.
[Tnockoctes B mpoctpancTBe. OOmiee ypaBHEHHE IUIOCKOCTH. MccienoBanue oOIiero
YpaBHEHUS MIJIOCKOCTH.

VYpaBHEHHE IIJIOCKOCTH, IPOXOJALIEH dYepe3 JaHHYI0 TOUYKY, MEpPHEHIUKYISPHO
HOPMAJIbBHOMY BEKTOpY. YPpaBHEHHE IUIOCKOCTM B OTpe3Kax Ha OCAX. YpaBHEHHE
IUIOCKOCTH, MPOXO/SIIEH Yepe3 TpU AaHHbIE TOUkU. HopManbHOE ypaBHEHHE MIIOCKOCTH.
OTKJIOHEHUE U PACCTOSHHUE OT TOYKH JI0 IIIOCKOCTH.

B3aumHOe pacrnonokeHue  JIBYX  IUIOCKOCTEH. YCIOBUS  MAPAJUIENBHOCTH U
NEPHEHANKYJIIPHOCTH ABYX IJIOCKOCTEH. YTOJI MEXKIY ABYMS IIJIOCKOCTSIMU.

IIpsmasg B mpocrpancTBe. KaHOHMYECKME ypaBHEHUs IPAMOW. YpPaBHEHHUE IPAMOHU,
MIPOXO/SIIEH Yyepe3 ABE JaHHbIE TOUKHU.

O61ue ypaBHeHus npsamoil. [lapamerpuyeckue ypaBHEHUS NPSIMOIL.

B3aumMHOe  pacnonoxkeHue — ABYX — OpSAMBIX.  YCIOBUA — NApaJUIeIbHOCTH U
NEPIEHIUKYJIIPHOCTU ABYX MPSAMBIX. YTOI MEXAY ABYMS MPSIMBIMU.

B3anMmHOe pacnonoxkeHue NOpsAMOM M IUIOCKOCTM B NPOCTPAHCTBE. Y CIOBUSA

NapajiCJIbHOCTH U NCPHCHAUKYIIIPHOCTH HpHMOﬁ U IJIOCKOCTH. YTOI MCKOY HpHMOﬁ n
MIOCKOCThIO. Touka MMpCCCUCHUA HpHMOﬁ H IIJIOCKOCTH.

JIuneiiHOE N — MEpHOE BEKTOPHOE MPOCTPAHCTBO. JIMHENHbIE onepanuy Hax N-MEPHBIMU
BeKTOpamH. JIMHEWHAs 3aBUCHMOCTh M HE3aBUCHUMOCTh BEKTOPOB. PasmMepHOCTh 1 6a3uc
BEKTOPHOI0 IIpocTpaHcTBa. Paznoxkenue Bekropa mno 0asucy. Ilepexon k HoBomy 6a3ucy.
JIuneliHbll oneparop W ero marpuna. JleWMcTBUsS Haa JIMHEWHBIMH OIIEpaTOPAMH.
CoOcTBeHHbIE  uYucia W COOCTBEHHBIE  BEKTOPbl  JIMHEHHOro  omeparopa.
XapakTepuCTUYECKUI MHOTOUYJIEH MATPHUIIBI.

KBanpatuuneie ¢opmsbl. IIpuBenenue kBagpaTUuyHONH (POpMBI K KaHOHHYECKOMY BHIY.
Kputepuii CunbpBecTpa 3HaKOOIPEIEIEHHOCTH KBaAPaTUUHON (POPMBI.

3akpbITast TuHEHas OanaHcoBask MOJIENIb MHOTOOTpacieBoil SkKoHOMUKHU. Ko3duirieHTst

noaHbIX 3aTpat. Koaguimentsl kocBeHHbIX 3aTpaT. KoadduumenTs! npsMbIx 3aTpart.

. Moaens MeX1yHapOaHON TOPTOBIIH.

4. METOJIAYECKWAE MATEPHUAJIBI, ONTPEIEJISIIOIIAE MTPOLETYPBI
OLIEHMBAHWSI 3HAHMI, YMEHU, HABBIKOB U (MJIN) OTIBITA
NEATEJLHOCTH

Tekymmii KOHTPOJIb

Onpoc Kak CpeicTBO TEKYILEro KOHTPOJS NMPOBOAUTCS B (OpME YCTHBIX OTBETOB Ha
BOITpOCHl. CTyIEHT OTBEYAET HAa OCTABJIEHHBIN BOIIPOC Cpa3y, BpeMs Ha IMOATOTOBKY K OTBETY HE
IIPENOCTABIISACTCA.

[IpakTHueckue 3alaHusl KaKk CPEACTBO TEKYHIErO KOHTPOJSA MPOBOAATCS B NUCBMEHHOU
dopme. CTyneHTy BbIAAETCS 3a/1aHUE, HA KOTOPOE HEOOXOAUMO MTPUBECTH MOJIHOE PELICHHE.

HpOMe)KyTO'-lHaﬂ aTTecranus

HTOroBbIii KOHTPOJIb MOXKET IPOBOAUTHCS B OAHON U3 (hopM:

—dJK3aMeH;
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—3K3aMEH B TECTOBOU (hOpMe, COCTOSAIINHI U3 TEOPETUUYECKHUX M MPAKTUYECKHUX 3a/1aHUI.
—3K3aMeH B TectoBoii hopme B CJIO Moodle.

JK3aMeH 10 OriieTaM MPOBOAUTCS B 00bIYHOM (hopmare. M3 sK3aMeHAIIMOHHBIX BOIIPOCOB
coctaBiieHbl 30 sK3aMeHalMOHHbIX OmieToB. Kaxaplil Onier cOCTOUT U3 YeThIpeX BOIIPOCOB —
JIBYX TEOPETUYECKUX U IBYX MPAKTUYECKUX. KOMIIIEKT SK3aMeHaMOHHBIX OMJIETOB MPEACTaBICH
B y4eOHO-METOAMYECKOM KOMIUIEKCE TUCIIUITIIMHBI.

Ha noaroroBky cryaenty npegocrasisercs 30 MUHYT.

JK3aMeH B TecTOBOH opMe NMPOBOAUTCA MUCbMEHHO. KaXk/1plii BApUAHT BKIIIOYAET MATh
TECTOBBIX 3aJlaHUK TEOPETUYECKOW YaCTU U IISITh TECTOBBIX 3aJlaHU MPAKTUYECKON YaCTH IO
OCHOBHBIM pa3jiesiaM IUCHUIUINHBL. [[akeT 3a1anuii H”TOroBOro KOHTPOJIS MPEACTABIIEH B yueOHO-
METOAMYECKOM KOMIUIEKCE AUCIUIUIMHBIL.

Ha noaroroBky crynenty npenocrasisierca 90 MUHYT.

JK3aMeH B TecToBOI (popMme B cucteme Moodle npeicraBieH B cucTeMe TUCTAaHIIHOHHOTO
o0yuenust Moodle.

Ha IMPOXOKIACHUC TECTA CTYACHTY IPEAOCTABIACTCA 90 MHUHYT U OBC ITIOIIBITKH.
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