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1. TlepeueHb NIAHHUPYEMBIX P€3y/ILTATOB 00yUeHHs M0 AUCIUIIMHE, COOTHECEHHBIX C IVIAHUPYeMbIMHU pPe3y/IbTaTaMH 0CBOEHUSA
o0pa3oBaTe/IbHOH MPOrpaMMbI

B pesynbrare ocBoeHHst 06pa3oBaTeIbHOM ITPOrpaMMbl 00yUarOLUICS A0/DKeH OB/lafieTh CeAYIOIMMU pe3y/bTaTaMi 00y4YeHu s 10 AYCLIUIUINHE:

JTarbl Pe3ynbTarhl 00yueHust ®opmupyeMasi KomIieTeHLus (C [Ipumeuanue
OCBOEHHUS yKa3aHueM Kofa)

1-#1 sTan 3HaThb: MTOHATHE JTUHEHHOT0 YpaBHEHUsI U CUCTeMbI IMHEeHMHBIX YPaBHEHUH, MeTOZ OTIK-2, crtocoO6HOCTBIO
I'aycca u metog Kpamepa A1 Ux pellieHus ; IIOHATUE MaTPULIbl U MaTpAYHbIe WCII0JIb30BaTh B

3HAHUS orepaLyy; TIOHSTHe OTIpeZieNuTeNsi M 00paTHOM MaTpULibl; TOHSTHE BeKTOpa U npogeccroHanbHON
anrebpanuecKue orepaly ¢ BeKTOpaMy; CBOMCTBa anrebpanueckux oreparyi ¢ JiesTeIbHOCTH 0a30Bble 3HAHHUS
BEKTOpPaMH; MOHSTHSI KOJUTHHeApPHOCTH ¥ KOMITTaHAPHOCTH; 6a3uChl Ha MPSIMOM, Ha (dyHJaMeHTaIbHbIX pas/ie/ioB
TJIOCKOCTU Y B IPOCTPAHCTBe; MOHATHE CKalIIpHOr0, BEKTOPHOIO, CMEIIaHHOTO MaTeMaTHKH, CO3/iaBaTh
NPOM3Be/IeHNs] Y UX CBOMCTBA, CI10COOb! BHIUMC/IEHUS] 3THX TIPOM3BEJeHUM B MaTeMaThuyeCcKre Mofe/u
KOCOYT0JIbHOM Y OPTOHOPMHPOBaHHOM 0a3ucax; (popMy/ibl CBEPTKU; pas/inyuHble TUTIOBBIX TTPO(heCcCHOHaNbHbIX
BU/Ibl YPaBHEHUH MPSIMBIX U IJIOCKOCTell; KAHOHUYeCKHe ypaBHEeHUs! 3J/I/TUTICOB, 3a/ja4 U UHTEepPIIPeTHPOBaTh
rurep6os 1 napabos, ypaBHeHus KacaTeabHBIX K HUM, PAacTio/iookeHre UX ()OKYCOB M | TIOJTyUeHHbIe pe3y/bTaThl C
IUPEeKTpHC, OPMYJIBI AJIs1 BLIUMC/IEHUSI MX SKCLEHTPUCHTETA; YPaBHEHUS y4eTOM IPaHUL] IPUMEHUMOCTH
MOBEPXHOCTeN BTOPOTO NOPs/JKa B IPOCTPaHCTBe. MOZesei.
3HaTh: eCTeCTBEHHOHAYUHYIO CYLHOCTb ITOHATUM JIMHeHOro ypaBHeHUs1 U cucTeMbl | OITK-8, criocobHOoCThIO
JMHENHBbIX YPaBHEHW, MaTPHULIbI U OTIpeAenuTesisi, 00paTHOW MaTpULIbI, BEKTODA, KPUTHYECKU [1epe0CMbIC/IUBATh
0asuca, CKassipHOTO, BEKTOPHOTO, CMEIIaHHOTO ITPOU3BeIeHHH, TIPSIMBIX U HaKOIJIEHHBIN OIIBbIT, U3MEHSITh
TJIOCKOCTeM; 3/I/IUIICOB, Tniepbor 1 napabos, IoBepXHOCTel BTOPOTo MopsiJKa B TIpH He0OXOUMOCTH
MIPOCTPaHCTBe. HaripapJ/leHre CBOoel

JlesiTeJIbHOCTH.

2-1 sTan YMeTb: CK/IaJjbIBaTh U YMHOKaTh MaTpuLibl, [IPUBOAUTH MaTpULibl K ["ayccoBCKOMY OTIK-2, criocoOHOCTHIO
CTYIIeHYaTOMY BU/LY; BEIUMC/ISTE OTIPe/ie/TUTe/I MaTPUL] ¥ HaXOAWUTb 0OpaTHbIe WCTIO/Ib30BaTh B

YMeHUs MaTpUL{bl; CK/IaJIbIBaTh BEKTOPBI U YMHOKaTh WX Ha UKMCJ/Ia; PacK/ia/[bIBaTh BEKTOPHI 0 | podeCcCMoHaNBHOM

0asucam; BBIUMC/IATH CKaIspHOE, BEKTOPHOE M CMeLlIaHHOe TIPOM3Be/IeHus TI0
KOOp/IMHATaM BEKTOPOB B Pa3/IMUHbIX Oa3uncax; pacrio3HaBarh pa3/iMuHble BU/IbI
YPaBHEHUH MPSIMBIX U TJIOCKOCTEH U MPeo0pa30BbIBaTh OJJHU BU/Ibl YPAaBHEHHN K
JPYT'¥M; IPUBOAUTH ypaBHEHUsI KDUBBIX BTOPOTO TOPsiiKa K KAHOHMYECKOMY BUAY;

JiesITe/TbHOCTH 6a30BbIe 3HAHUS
(byHIaMeHTaNbHBIX pa3fiesioB
MaTeMaTHKH, CO3/1aBaTh
MaTemMaThyeCcKue MOfeu




PacCIio3HaBaTh TTOBEPXHOCTH BTOPOT'O MOPSAAKA M0 UX YDABHEHUSAM.

TUTIOBBIX TTPO(he CCUOHATBHBIX
3a/lau ¥ UHTEePIIPeTUPOBaTh
T0JTyueHHbIe pe3ysbTaThl C
yUeToM IrpaHUL] IPUMEHUMOCTH
Mojiesiei.

YMeTb: MPUMEeHSITh MaTeMaTHUeCKH anmapar CJ0KeH!UsI 1 YMHOXKeHHUsT MaTpPHL;
TIpUBe/leHUs] MaTpuLl K I'ayCCOBCKOMY CTyIleHYaToMy BUJY; BbIUMC/IEHUS
oTipeiesiUTesNeld MaTpUL] U 0OpaTHBIX MaTPHLI; CJIOYKEHHUST BEKTOPOB M YMHOKEHHST UX
Ha YK(J1a; Pa3/IoKeHHs1 BeKTOPOB TI0 6a3ricam; BEIUMCIEHUs CKaIsIPHOTO, BEKTOPHOTO
¥ CMeIIIaHHOTO TIPOM3Be/IeHHH 110 KOOpZIMHAaTaM BeKTOPOB B Pa3/MYHBIX Oa3ncax;
pacro3HaBaHUs pa3/IMUHbIX BUIOB YPaBHEHHW! NPSIMBIX U MJIOCKOCTeN U
npeo0Opa3oBaHus OHUX BUOB ypPaBHEHUH K JPYTUM; TIpHUBeleHNs] ypPaBHEeHHUIM
KPMBbIX BTOPOTO NOPs/iKa K KAHOHUUeCKOMY BH/y; Paclio3HaBaHUs [IOBEPXHOCTelH
BTOPOIO MNOPs/iKa 10 UX ypaBHEHUSIM.

OIIK-8, criocobHOCTBIO
KPUTHUECKU T1epPe0CMbIC/IUBATh
HAKOTUIEHHBIN OTIbIT, U3MEHSTh
MpY He0OXOUMOCTH
HarpaB/ieHre CBoei
JeATeTbHOCTH.

3-1 oTan

Bnanets
HaBbIKaMU

BrageTb: CrTOCOOHOCTBIO COEAMHATEL TeOPeTUYeCKre 3HaHUSI C TIPAKTHUe CKUMHU
HaBbIKaMH TIPH pellleHNH Y4eOHO-TPEeHHPOBOYHBIX 3a/iau C LieJIbI0 B ITOC/IeYIOIeM
WCTIO/Ib30BAaTh B MPO¢eCCHOHAMbHON AeATeIbHOCTH 0a30Bble 3HAHUS
(dyHAaMeHTabHBIX pa3zesioB MaTeMaTHKH.

OIIK-2, criocoOHOCTBIO
HCII0/Th30BaTh B
ripodeCCHOHATBLHOMN
JiesITe/TIbHOCTH 6a30BbIe 3HAHUS
(yH/IaMeHTa/IbHBIX pa3/ieioB
MaTeMaTHKH, CO3/JaBaTh
MaTeMaTHUeCKHe MOZE/TH
THUIOBBIX MTPOQeCCHOHAMBHBIX
3a7la4 ¥ UHTepPIPeTUPOBaTh
TOTy4eHHbIe Pe3yJbTaThl C
YYeTOM TPaHMUI] IPUMEHUMOCTH
Mojesieit.

BﬂaAeTbZ CIIocoOHOCTEIO COeIMHATE TeOpeTUUYeCKKe 3HaHUA C ITPAKTUUeCKUMU
HaBbIKaMHU I1PpU pEeIeHWH yT-IEGHO—TPEHI/IpOBOI—IHbIX 3a4a4 U Je€eMOHCTPHUPOBATb
criocobHOCTE KPUTHYECKH 11epe0CMBbIC/IUBATb HAKOIJIeHHBIN OITBIT.

OIIK-8, crioco6HOCTBIO
KPUTHUECKU TIEPEO0CMBIC/TUBATh
HAKOTUIEHHBIN OTIbIT, U3MEeHSTh
TPy He0OXOTUMOCTH
HarpaB/ieHHe CBoeil
JeATeTbHOCTH.




2. Ilenp M MeCTO AMCLUILIMHBI B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

OucuurnivHa « AHa/IMTUUeCKasi TeOMeTpHsi» OTHOCUTCS K 6a30BOii yacTy.

JucnuninvHa nsydaetcs Ha 1 Kypce B 1 cemecTpe.

Lenu nsydyeHus: JUCLIUIUIMHBL: OB/IaleHMe MaTeMaThueCKUM arrapaToM, WCIO/Ib3yeMbIM B AUCLAIIMHAX Crelyain3alyu.

711 0CBOEHUS AUCLUTIMHBI He0OX0[UMBbI KOMITETeHI[UH, C(hOPMUPOBaHHbIe Ha TIPeJbIAYIieM YPOBHe 00pa30BaHus U TIPOBepeHHbIe TIPU TIOCTYTI/IeHUH
B YHUBEPCUTET.

3. Copaepxanue padoueii mporpaMmsbI (00eM AMCIUIUIMHBI, TUIIBI M BU/bI YUe0HBIX 3aHATHH, YUe0HO-MeTOJUUeCKoe odecrieueHue
CaMOCTOATE/TbHON PaboThI 00yUArOIIUXCS)

CopneprkaHre paboueit mporpamMmel TipecTaBieHo B ITpunoxennn Ne 1.
4. DOoHJA OL|eHOUHBIX CPEACTB MO0 AUCLUILIAHE

4.1. IlepeueHb KOMIETEHLMI C YKa3aHHEM 3TanoB uX (JopMHUpOBaHMsA B MPOIecce 0CBOeHHUs1 00pa3oBarTe/IbHONM MporpamMMbl. Onmcanne
MoKa3are/iell U KpUTepHeB OLeHUBAaHHs KOMIIeTeHIMI Ha Pa3/IMYHbIX Tanax ux ()opMUpoOBaHMs, ONMCAHUE [IKaJI OI[eHHBAaHUS

OTIIK-2, criocoGHOCTRIO UCII0/Ib30BaTh B MPOdeCcCroHaTBbHOM IeATeIbHOCTA 0a30Bble 3HaHUS (DyHAaMeHTa/IbHBIX pa3ziesioB
MaTeMaTHKH, CO3[jaBaTb MaTeMaThyeCcKre MO/ TUTIOBbIX MpodeCcCroHaNbHbIX 3a/lau ¥ UHTEepPIIPeTHPOBaTh MOTyUYeHHbIe pPe3y/IbTaThl
C yYeTOM I'PaHuUL] IPUMEHUMOCTH MOZeJiei.

Jrar, ITnanupyemble pe3y/nbTaThl 00yUeHus KpuTepuu orleHUBaHuUs Pe3y/IbTaToB 00yUeHHs
YpPOBeHb (Tokasartesiy AOCTWKEHUS 3aJaHHOTO YPOBHSI 0CBOEHUS «HeynoBneTBopuUT «Y0BNETBOPU «XOopoLo» «OTIMUHO»
OCBOEHHUS KOMITeTeHLIMH) eJ/TIbHO» TEJIbHO»
KOMIIeTeH
015051
[lepBbIii | 3HaTb: MOHSATHE TUHEWMHOTO ypPaBHEHUS U CUCTEMbI JIMHEHWHBIX IIpakTryecku He Nwmeet 3HaeT nouTu 3HaeT BCé
JTarn ypaBHeHUi, MeTo[ ['aycca 1 meton Kpamepa z/is Ux pelieHus; 3HaeT 3HAUUTeJIbHbIE BCé
TIOHSITHE MAaTpULbl U MaTPUUHBIE OIepaljuy; [OHATHe npobesisl B
oripefiesTUTeNs U 00paTHOW MaTpPUILIb; IOHATHE BEKTOPa U 3HaHUAX
anrebpanyeckye onepaiyy C BeKTOPaMU; CBOWCTRA




anreOpanveCcKuX Oreparyii C BeKTOPaMH; MOHSITHS
KOJIJTMHEapHOCTHU 1 KOMIIAHaPHOCTH; 6a3uChl Ha TIPSIMOM, Ha
TVIOCKOCTH U B TIPOCTPAHCTBe; MOHSTHE CKa/IsPHOTO, BEKTOPHOTO,
CMeILIIaHHOTO MPOU3BeeHNs U UX CBOWCTBA, CIIOCOOBI
BBIUMCJIEHUS] 3TUX TIPOU3BE/IEHHUI B KOCOYTOBHOM U
OPTOHOPMHUPOBAHHOM 0a3ucax; (GopMyJibl CBEPTKH; pa3/IMUHbIe
BU/IbI YDaBHEHUH MPSIMBIX M TUI0CKOCTeH; KaHOHWYeCKUe
ypaBHeHHUs1 37JTUIICOB, TyriepOost 1 napabos, ypaBHeHus!
KacaTe/IbHbIX K HUM, PAaCTIoJIOKeHHe UX (OKYCOB U JUPEKTPUC,
(bopMyIIbI /17151 BBIUMC/IEHHUS] UX SKCLIEHTPUCUTETa; ypaBHEeHHsI
TOBEPXHOCTeN BTOPOTO TOPsi/IKa B IPOCTPAHCTBe.

Bropoit | ¥YMeTb: ck/aibIBaTh U YMHOXKaTb MaTpUL{bl, IPUBOAUTb MaTpuLipl | [IpakTuuecku He He ymeer no YMmeer noutu Ymeet BCé
3Tan K ['ayccoBCKOMY CTyneHUaToMy BUY; BBIUUC/IATE ONpPEeJeUTe | yMeeT 3HAUMTEbHOU BCé
MaTpuL] ¥ HaXOAWUTEL 0OpaTHbIe MaTPULIbI; CK/IaJbIBaTh BEKTOPHI U YyacTu Marepuaia
YMHOKaTh UX Ha YMCJIa; PACK/IaZibIBaTh BEKTOPHI M0 Oasucam; JVCLUIINHBI
BBIYHC/IATH CKa/IsIPHOE, BEKTOPHOE U CMelllaHHOe MPOU3Be/|eHUs
10 KOOp/IMHAaTaM BeKTOPOB B pa3fWyHbIX Oa3ucax; pacro3HaBaTh
pa3nuyHble BU/bI YPaBHEHUH NPSIMBIX U MJI0CKOCTeH U
nipeo6pa30BbIBATH OJJHU BU/IbI YPaBHEHUH K APYTHM; IPUBOJUTH
ypaBHEeHUs KPUBBIX BTOPOI'O MOPs/iKa K KAHOHUYEeCKOMY BUZLY;
pacrio3sHaBaTh [I0BEPXHOCTH BTOPOIO MOPs/IKA 10 UX
YpaBHEHUSIM.
Tpetuii | BsageTb: CioCOOHOCTBIO COEJHATH TEOPETUUECKHe 3HAHUS C IIpakTuuecku He He Bnapeer o ITo cywectBy Bnageer
3Tan MpaKTUYe CKUMU HaBbIKaMU TIPH PellieHnH yuebHo- BJIafieeT 3HAUNTETLHOU BJafieeT
TPEHWPOBOUHBIX 33/ia4 C LjeJIbI0 B MOC/IeIyIOIeM UCTI0Ib30BaTh B 4acTHh MaTepuasa
npoceccroHaNTbLHOM AesTeTbHOCTH 6a30Bble 3HAHUS JVCLUIINHBI

ClJYH,ZLaMeHTaJ'ILHLIX pa3ae/ioB MaTeMdaTHKH.




OIIK-8, criocoOHOCTBI0 KPUTHYECKH TePe0CMbIC/IMBAaTh HAKOTIJIEHHBIN OTBIT, U3MEHATh NMPH HeoOXOAMMOCTH HaripaB/ieHHe CBOeu

AedaTe/IbHOCTHU.
Jrar, ITnanupyemblie pe3ynbTaThl 00yUeHus Kpurepuu orleHUBaHus pe3y/IbTaToB 00yUeHHs

YPOBEHb (mokasarenv AOCTWKEHUS 3aJaHHOTO YPOBHSI OCBOEHUS «Heynosnersopur «Y[0BNeTBOPHU «XopoLo» «OTMuHO»

OCBOEHHS KOMITeTeHIIU) e/IbHO» TeJIbHO»

KOMITeTeH

A15151
[TepBeili | 3HaTh: €CTECTBEHHOHAYUYHYO CYL{HOCTb IOHATHI TMHEHHOTO [IpakTuecku He Nwmeer 3HaeT NouTH 3HaeT BCé
3Tan ypaBHeHUs U CUCTeMbl JIMHEeHHbIX ypaBHEHUH, MaTpULibl 1 3HaeT 3HAUYNTe/IbHbIE BCé

orpesiesiuTessi, 00paTHOW MaTpHUL{bl, BEKTOpa, b6a3uca, nipo0beJibl B
CKassIpHOTO, BEKTOPHOI'0, CMEIIaHHOTO TIPOM3Be/leHH, MPSAMBIX U 3HaHUAX
TJIOCKOCTEH; 3/I/IMIICOB, rUrep0os1 1 napabos1, TOBepXHOCTeH
BTOPOTO MOPsi/iKa B TIPOCTPaHCTBe.

Bropoil | YMeTb: NpUMeHATh MaTeMaTUUeCKUH arrapar CJI0KeHHs U IIpakruuecku He He ymeer 1o YMeeT noutu YMmeet BCé

3Tarn YMHO)XeHUS MaTpULl; IpUBeZieHNst MaTpuL] K ['ayccoBckomy ymeeT 3HAUNTEILHOU BCé
CTyIleH4YaToMy BUJY; BbIUMC/IEHUs OIpe/e/iuTe el MaTpuL| U 4yacTy Marepuaa
00paTHbIX MaTpHUL]; CJI0’KEHHUSI BEKTOPOB M YMHOXKEHUS UX Ha JVCLUIINHBI
Y1CJIa; pa3/ioXKeHUs1 BEKTOPOB 10 6a3ucam; BIUMCIeHHS
CKaJISIPHOTO, BEKTOPHOT'O M CMeIlIaHHOTO MPOU3BeJeHrH 110
KOOp/IMHAaTaM BEeKTOPOB B pa3/M4HbIX 6a3ucax; pacrio3HaBaHUs
Pa3MUUHbBIX BUJIOB YPaBHEHUH MPSIMBIX U MJIOCKOCTeH U
ripeoOpa30BaHusl OJJHUX BHU/JOB YPaBHEHHHU K /IPyTHIM;
TMpUBe/ieHus] ypaBHEHWI KPUBBIX BTOPOIO MOpsiiKa K
KaHOHWUEeCKOMY BU[lY; Paclio3HaBaHUs MMOBEPXHOCTEM BTOPOTO
TOpsAJiKa M0 UX YPaBHEHUSM.
Tpetuii | BrageTh: CTOCOOHOCTBIO COEAUHSATH TEOPETHUECKHE 3HAHUS C IIpakTuecku He He Bnageer o ITo cymectBy Bnapeer
3Tarn TpakTHYeCKUMU HaBbIKaMU TIPU pellieHny yuebHo- B/IafleeT 3HauMUTebHON B/IafieeT

TPEHUPOBOUHBIX 3a/]a4 U IEMOHCTPUPOBATh CIIOCOOHOCTh 4acTu Marepuaia
KpUTHUYEeCKU N1ePe0CMbIC/INBATh HAKOTIJIEHHBIM OITBIT. JVCLUTIJIMHBI




(DOPMH HTOroBOro KOHTpoOJ/id 1o AMCIiMIlVIMHE — 3K3dMEH

KputepusiMi OrjeHWBAHUS SIB/ITIOTCS 0asuibl, KOTOPbIe BBLICTABJISIOTCS TIPeriofiaBaTesieM 3a BUABI JeSTebHOCTH (OI[eHOUHbIe
Cpe/iCTBA) M0 UTOraM M3y4yeHust MOAY/eH (pa3fesioB JUCLUIIIMHEI), IePeUUCIEHHBIX B PEUTUHT-TI/IaHe TUCLIUIIIUHBL.

oT 45 710 59 6anIoB — «yJOBIETBOPUTETBHOY;

oT 60 710 79 6anIoB — «XOPOIIIO»;

ot 80 6a//I0B — «OT/TUUHO».

4.2. KoHTpO/IbHBIE 3a[laHUsA U MaTepuaJibl, He00XoAUMbIe /I OLeHKH 3HAaHUW, yMeHH!I, HABBIKOB U OMbITA /IeTe/IbHOCTH, XapaKTepHU3yHIUX
3Tanbl (opMHUPOBaHKsA KOMIIETEHI[HI B MPOIjecce 0CBOEHUs 00pa3oBarTe/IbHOM MPOrpaMMbl. MeTouuecKre MaTepUasibl, onpe/Je/sionye
npoueypsbl OljfeHUBaHNs 3HAHUH, yMeHHl, HABBIKOB M OMNbITA /|eATe/IbHOCTH, XapaKTepHU3yI0IMX 3Tambl ()OPMHUPOBAHUA KOMIIEeTeHI[U1.

DTarlbl Pe3ynbTarsl 00yueHus KowmriereHiys OuieHOYHBIE CpefiCTBa
OCBOeHUus

1-11 sTamn 3Harh: MOHSTHE JIMHEeWHOTO YPaBHEHUSI U CUCTEeMbI JIMHEMHBIX YPaBHEHUH, OIIK-2, criocoOOHOCTBIO 3agaun /151 pyoe>KHOro
Metop 'aycca u metop, Kpamepa /1 Ux pelueHust; MOHATUE MaTPULIbI U UCII0/Ib30BaTh B KOHTPOJIS,

3HAHUS MaTpUYHbIe OMepal[iuy; TIOHSATHE OTIPe/ie/TUTeNsE U 00paTHON MaTpHIIb; ripodeccroHaIbHON 9K3aMeHaLMOHHbIe BOMPOChI
TIOHSATHE BEKTOPA U a/lreOpanuecKye onepaiyy C BeKTOpaMH; CBOHCTBA J1esITeIbHOCTY 0a30Bble 3HAHUS -
anrebpanuecKyX OMepaljiii C BEKTOPaMU; TIOHATHST KOJI/TMHEAPHOCTH U (hyHIaMeHTaTbHBIX pa3fiesioB
KOMIIJITAHAPHOCTH; 6a3MChl Ha MPSAMOM, Ha TVIOCKOCTH U B TIPOCTPAHCTRE; MaTeMaTHKH, CO3/1aBaTh
TIOHSATUE CKa/sIpHOTO, BEKTOPHOTO, CMEIIIaHHOTO MPOW3BeJeHUs U UX MaTreMaTHueCKHe Mojie/In
CBOWCTBA, CITOCOOBI BEIUMC/IEHUS 3TUX MTPOU3BEJEHHUI B KOCOYTOJIbHOM 1 THUIIOBBIX ITPO(eCcCoHaTBHBIX
OPTOHOPMMPOBAHHOM 0a3ucax; (hopMyJibl CBEPTKU; PAa3/TUUHBIE BU/IbI 3a/lau ¥ UHTEePIIPeTUPOBaTh
YPaBHEHUH MPSIMBIX U TIJIOCKOCTeH; KaHOHUYeCKHe YPaBHeHUS S/UIHTICOB, MOJIyYeHHbIe Pe3y/bTaThkl C
runepbos1 ¥ napaboJs1, ypaBHeHHsT KacaTeIbHbIX K HAM, PacTIONIOKEHUE UX Y4YEeTOM I'DaHUL]
(hOKYCOB U JUPEKTPUC, (HOPMYJIBI /111 BBIUMCIEHHS UX SKCI[EHTPHUCUTETa; TIPUMEHUMOCTU MOZeJiel.
ypaBHEHUs TIOBEPXHOCTe BTOPOTO IOPsi/IKa B TIPOCTPAHCTBe.




3HaTh: eCTeCTBEHHOHAYYHYIO CYIIHOCTb MOHATUN TMHEHHOTO YpaBHEHUS U

CHCTEMBI JIMHEMHBIX yPaBHEHWH, MaTPHLIbI M OTIpeZieTuTeIst, 00paTHOM
MaTpulibl, BeKTOpa, 6asuca, CKaJsipHOro, BEKTOPHOTO, CMELIaHHOTO
TIpOM3Be/|eHNH, NPSIMBIX 1 TIJIOCKOCTeH; 3/UIUICoB, rurep6os u napabou,
MIOBEPXHOCTeN BTOPOTO MOPsJKa B IPOCTPAHCTBeE.

OIIK-8, criocoOHOCTBIO
KPUTUUECKH TIePe0CMBIC/THBATh
HAaKOIUICHHBIH OIILIT, U3MEHSTh
IpY He0BXOAUMOCTH
HaripaB/ieHHe CBOeN

3azaun gy1s1 pybesxHoro
KOHTPOJIS,
9K3aMeHal[IOHHBIE BOTIPOCHI
u

JlesITe/IbHOCTH.
2-1 sTan YMeTb: CK/1afblBaTh U YMHOKaTh MaTpPUL{bl, TIPUBOLUTH MaTPULIbI K OIIK-2, cnocoO6HOCTBIO 3agauu 1715 pyoesKHOTO
I'ayccoBckoMy CTymeHUaToMy BUAY; BEIUMCIIATH ONpeesuTe/IM MaTpuL] U WCIIO/Ib30BaTh B KOHTPOJIs,
YMeHUs HaXOUTh 0OpaTHbIe MaTPUIIbI; CK/IabIBaTh BEKTOPHI M YMHOXATb MX Ha npodeccroOHaNbHON 9K3aMeHALMOHHbIe BOTPOChI
YKMCJIa; PacK/Ia/IbIBaTh BEKTOPBI 10 6a3ucam; BBIUMCISATh CKaIspHOe, JiesaTeTbHOCTH Oa30Bble 3HAHUS -
BEKTOPHOe U CMelllaHHOe MPOM3Be/IeHUs [0 KOOpAUHATaM BeKTOPOB B (byHaMeHTabHBIX pa3zienoB
pasuuHbIX 6asucax; pacro3HaBaTh pa3/IMUHbIe BH/Ibl YPaBHEHHUH MPSIMBIX U MaTeMaTUKH, CO3/1aBaTh
TUIOCKOCTel 1 MpeoOpa30BbIBaTh OFHHU BU/Ibl YPABHEHHH K JPYTHM; MaremaThuyeCKue Mofeiv
TIPUBOJUTE YPaBHEHUs KDUBBIX BTOPOIO MOPs/iKa K KAHOHUYECKOMY BUZLY; THUIIOBBIX NTPO¢eCCHOHATBHBIX
pacrio3HaBaTh [I0BEPXHOCTH BTOPOTO MOPAJKA 110 UX YPaBHEHUAM. 3a7,a4 U UHTepIIpeTUPOBAaTh
T10JIyYeHHbIe pe3y/IbTaThl C
Y4eTOM IpaHML]
TIPYMEHUMOCTH MOJieJiei.
YMeTb: IPUMEHATh MaTeMaTHU4YeCKUM arnmapar CJI0KeHHsI U YMHOXKeHUsT OIIK-8, cnoco6HOCTRIO 3azaun asisi pybexHOro
MaTpuLy; pUBeieHust MaTpuLl K ['aycCOBCKOMY CTyIlleH4aToMy BULY; KPUTHUYECKH [1ePeOCMBIC/IUBATE | KOHTPOJS,
BBLIUMCJIEHHSI OTIPe/ie/TUTeIel MaTpPUL] ¥ 00paTHBIX MaTpPUL; CJIOXKEHHUSI HaKOTJIeHHBIN OMbIT, U3MEHATh 9K3aMeHALMOHHbIe BOTPOCh
BEKTOPOB M YMHOKeHHSI MX Ha UKC/Ia; pPa3/ioykeHHsl BEKTOPOB T10 Oasucam; TIPU HEOOXOIUMOCTH "
BBIUMC/IEHUS CKaJIIPHOTO, BEKTOPHOTO Y CMELIIaHHOI'O IPOU3BejeHUH 10 Harpas/ieHHe CBOer
KOOp/IMHAaTaM BEKTOPOB B pa3NWYHbIX Oa3ucax; pacrio3HaBaHUsl Pa3iUHbIX | AeATeJbHOCTH.
BU/IOB YPaBHEHUM MPSIMBIX U MJIOCKOCTel 1 1peobpa3oBaHus OHUX BUIOB
ypaBHeHWH K pyruM; NprBe/ieHNs] ypaBHeHUM KPUBbIX BTOPOTO MOpsJKa K
KaHOHMUEeCKOMY BU/ly; Pacllo3HaBaHUsI [I0BEPXHOCTel BTOPOro Mopsiika 1o
VX ypaBHEHUSIM.
3-11 oTar Brnanetb: criocoGHOCTBIO COEIMHATE TeOPeTUYeCKHe 3HaHUS C OIIK-2, cnoco6HOCTBIO 3amaun /17151 pyOe>KHOTO
MIPaKTUUeCKUMH HaBBbIKaMU TP pellieHnH yueOHO-TPeHHPOBOYHBIX 3a/ay C WCII0/Ib30BaTh B KOHTPOJIs,
Brazets 1]e/IbI0 B M10C/Ie[YIOILeM UCII0b30BaTh B POGeCCUOHAIbHON /1eSITeIbHOCTU | NPOdeCcCHOHaNbHON 9K3aMeHaLIOHHbIe BOMPOCHI
HABBIKAMI 6a3oBble 3HaHMA (yHAMEHTaTbHBIX Pa3/e/ioB MaTeMaTHKH. JiedaTeIbHOCTH 6a30Bble 3HAHMUS
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(dbyHAaMeHTaIbHBIX pa3zienoB
MaTeMaTHKH, CO3[aBaTh
MaTeMaTruuecKyie Mofenu
THUIIOBBIX ITPO(eCcCHOHANTBHBIX
3a/1a4 ¥ UHTEPIIPeTHPOBATh
TIO/TyYeHHbIe Pe3y/bTaThl C
YUeTOM T'DaHHL]
TIPUMEHHMMOCTU MOJeJiel.

BrageTs: cloCOGHOCTBIO COEIMHATE TEOPeTUYeCKHe 3HaHUS C
NPaKTHUeCKUMY HaBbIKaMU TIPU pellieHnH yueOHO-TPeHUPOBOUHBIX 3a/ja4 U
JIeMOHCTPUPOBATh CIIOCOOHOCTb KPUTHUECKH TIepe0CMBIC/INBATh
HaKOTJIeHHBIN OTBIT.

OIIK-8, criocoOHOCTBIO
KPUTHUECKU TIepe0CMBIC/TUBATD
HAKOTUIEHHBIN OTIBIT, U3MEHSTh
TIPU HEOOXOIUMOCTH
HarpaB/eHHe CBoei
JleATeIbHOCTH.

3agauu 1715 pyOesKHOTO
KOHTPOJIS,
5K3aMeHaL[IOHHbIe BOTIPOCHI
u

Bomnpocsl 151 IpoBe/ieHUA 3K3aMeHa

C BEKTOpamMiu.

CBoiicTBa

1. CucTtembl NMHENHbIX ypaBHeHWi. MeTopf lMaycca And ux peweHus.
2. CucTtembl NMHENHbIX ypaBHeHW. MeTon Kpamepa Ansa WX pelweHus.
3. OnpegennuTenu KBagpaTHbLIX MaTpul NMPOU3BONILHOIO pa3mepa. CBoWCTBa onpepenuTenen.
4. YMHOXeHMe maTpuy. MOoHATMEe 06 o6paTHOW MaTpuue U Crnocobbl ee BblYUCIEHUSA.
5. MNoHATMe BeKTopa. [eomeTpuyeckne M CBOOOAHbIE BEKTOPLl. Anrebpanyeckue onepaunm
anrebpanyecknx onepauyuii ¢ BeKTOpawmu.
6. KonnnHeapHoOCTb, KOMM/JIaHAPHOCTb M JIMHENHasa 3aBUCUMOCTb BEKTOPOB.
7. Bba3ucbl Ha npaAmMoii, Ha NJOCKOCTWU, W B MNpPOCTpaHCTBe. EAMHCTBEHHOCTb pa3/iOKeHUA BeKTopa B b6asuce.
8. 3ameHa 6a3uca. MaTpuubl nepexopa. lepecyeT KoopauHaAT BeKTopa nNpu 3ameHe 6Gaswuca.
9. CKkansapHoe npou3BefeHMe BEKTOPOB M ero CBOWCTBa. BbluuC/ieHMe CKanApHOro npou3BefeHUs BEKTOPOB MO UX

KoopAuHaTam B KOCOYrosbHOM 6Ga3uce. MaTpuua Fpama. OpTOHOPMMpPOBAHHLI 6Gasuc.
10. BeKTOpHOEe MNpPoOu3Be[EeHNE BEKTOPOB U €ro CBOWCTBa. BblUMCNEHME BEKTOPHOIrO MPOU3BEAEHUS BEKTOPOB MO MX

KoopAauHaTaM B OPTOHOPMMpPOBAHHOM 6Ga3uce.
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11.

12.
13.
14.
15.
16.
17.
18.

19.

20.

21.
22.

CMellaHHOe npou3BefieHNe BEKTOPOB M ero cBOWCTBa. [eomeTpuyeckasd UHTepnpeTauua CMewWaHHOro
nponsBefeHns. OpMeHTUpPOBaHHbLIE 06bem 6a3uca.

BbluncneHne BEKTOPHOrO MNMpou3BeeHMsA MO KoopAuMHaTaM BEKTOPOB B KOCOYroO/sibHOM 6a3suce.

dopMynbl CBEPTKMU.

dopmyna [BOMHONO BEKTOPHOro npou3BeneHus.

YpaBHeHUA MPAMOA Ha MNNOCKOCTMU.

YpaBHEeHUA MNNOCKOCTWU B MPOCTpPaHCTBe.

YpaBHeHUA MpAMOi B MpPOCTpaHCTBE.

feomeTpuyeckoe onpegeneHne annmnca U KaHOHWYECKOoe ypaBHeHWe. UucroBble napameTpbl U reomeTpuyeckue
cBoOWCcTBa anaunca.

FeomeTpunyeckoe onpegeneHne runepbosibl 1 KaHOHUYECKOE ypaBHeHMe. YnMcnoBble napamMeTpbl MU reoMeTpuyeckue
cBolcTBa runepobons.l.

FeomeTpunyeckoe onpegeneHne napabonsl U KaHOHMYECKOe ypaBHeHue. UucrioBble napameTpbl U reomeTpuyeckune
cBoncTBa napabosibl.

MpuBefeHWe ypaBHEHUA KPUBLIX BTOPOro nopsgka K KaHOHMYECKOMY BUAY .

MoBEepXHOCTWN BTOPOro nopsagka, MUX TUMNbl U KaHOHUYECKWNE YypaBHEHUSA.

JK3aMeHaIMOHHbIe 0H/IeThI

OK3aMeHallMOHHbIe OW/IeThl COCTOSIT M3 2 BOMPOCOB, TePBbI BOMpoC OepéTcsi M3 MepBoi MOJOBUHBI CITMCKA BOTIPOCOB K 3K3ameHy (1-11), BTopoit

BOIPOC — U3 BTOPO¥ MOJIOBUHBI criuckKa (12-22). VicuepribiBaroIuii ¥ BePHBIM OTBET Ha KaXK/[bIi BOTIPOC OL|eHUBaeTcsi B 15 6asioB.

Kputepuu onenku (B 6amiax):

- 25-30 6a/I0B eC/M CTYZIeHT MPOIeMOHCTPUPOBAs BiazieHue 6oee 80% yueOHOro Marepuasa Mo AUCLUTIIHHE.

- 17-24 6an10B eC/iv CTYZIeHT MPOIEMOHCTPUPOBAJ BiazeHue ot 60% 10 6osee 79% yuebGHOro MaTepuara 1o AUCLIATUIMHE.
- 10-16 6a/1/10B eC/M CTYZIeHT MPOIEMOHCTPUPOBAJ BiazieHue oT 45% n10 6oee 59% yuebHOro Marepuara Mo AUCLUTUIAHE.
- 1-10 6a/1/10B eC/v CTYAEHT POJEMOHCTPUPOBA BiiazieHre MeHee 45% yueOHOT0 MaTepHalia 1o JUCIUIIIHHE.

O6pa3el] 53K3aMeHaIMOHHBIX OM/IeTOB TIPeZCTaB/IeH B TIPUIOKeHUU 4
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3a/jauu /isi py0e;KHOro KOHTPOJIA.

HOuciprHa pa3buta Ha ABa Momysisi. [1o KakjoMy MOJY/TIO UMeeTCsl CBOM CIMCOK 3afiau [Jjisi CaMOCTOsITe/TbHOTO peliieHusi. [1o mepBomy monysio 34
3a/jauu, Mo BTOpOMY Mo y/t0 28 3aziau. 3aauu JOCTAB/SIOTCS CTYAEHTY B PeXXMe OHJIaliH uepe3 yHUBepCcUTeTCKUl cepsep WebWork

http://webwork-okko.bashedu.ru/webwork?2/

3a pyOeXKHBINM KOHTPOJIb CTYAEHT MOXKeT MoyyuuTh 0 30 6a/uioB, 1o 15 6amioB 3a KakAblii MoAy/b. [IpuMepsl 3a/au /ijisi pyOe)KHOTO KOHTPOJIS T10
ZIBYM MOZY/ISIM TIpeJCTaB/ieHbl B IPUIOXKEHUH 3.

PaboTa B ayfUTOPHH U Y IOCKH.

PaboTa y JOCKM COCTOMT B BbIOODOUHOM pa300pe OT/AeNbHBbIX 3ajay, aHaJOTMUYHBIX TE€M, UTO CTYAEHThl TMOY4YalOT B pPEXWMEe OHJIaH uepe3
yHUBepcUTeTCKUM cepBep WebWork. PeliieHue 3a/jaui COMPOBOXKaeTcst 00CYKIeHHeM TeOpPHUU. 3a KaXX/[bIid MOAY/Tb CTYIE€HT BBIXOJUT K JOCKe KaK MUHUMYM
1 pa3. [Ipu 3TOM 3HaHWe TEOPUH OlLIEHUBAETCsl B 5 0a/UIOB, perieHue 3aiad B 10 6asioB, perviuky ¢ MecTa, JOTIOTHeHus, TIosiCHeHus1 B 5 6aiioB. CymMMapHO
o 20 6asIOB 3a KaXKAbIN U3 JBYX MOJYJIeH.

4.3. PeMTHHT-TUVIaH JUCHUILIMHBI.

PelTUHr—TI/1aH JUCLIATIIMHBI TIPEJCTaB/IeH B TIPUIOXKEHUH 2.

5. YueGHO-MeTOAHUECKOE U HH(OPMALIHOHHOE 00ecneyeHHe JUCIUITTHHBI

5.1. IlepeueHb OCHOBHOM H JIOTIO/THUTE/IHHOM yUeOHO JIUTEpaTypbl, HEOOXOAMUMOI /I/Isi 0CBOEHHSA JUCIUITTUHBI
OcHoBHas MTeparypa:

1. Ilapumnog P. A. Kypc aHa/UTUUYeCKOM TeoMeTpuH. YuebHoe rocobue. // PUIT Baml'y, Ya, 2011, C. 225. ISBN 978-5-7477-2574-4 [ 3neKTpOHHBIH pecypc] —
OnekTpoHHas Bepcus Ted. myovkaiuy .— <URL:_https://elib.bashedu.ru/dl/local/Sharipov_Course of analitica geometry up 2011.pdf/info>.

2. Taiigamak O. I, Cunosa E. B. AHanuTHYecKasi reoMeTpusi U JIMHelHas anrebpa. YuebHoe ocobwue. / PULL Baml'y, Ya, 2012, C. 96. [DnekTpoHHbIH pecypc] —

OneKTpoH. Bepcus reu. mybnukauuy .—<URL: https:/elib.bashedu.ru/dl/read/GaidamakSilovaAnalit. Geometriy i LineinayAlgebraUPos.2012.pdf/info>.
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https://elib.bashedu.ru/dl/read/GaidamakSilovaAnalit.Geometriy%20i%20LineinayAlgebraUPos.2012.pdf/info
https://elib.bashedu.ru/dl/local/Sharipov_Course%20of%20analitical%20geometry_up_2011.pdf/info
http://webwork-okko.bashedu.ru/webwork2/

Jlono/iHUTe/IbHAA IUTEpaTypa:

AxwmetBanuera O. H., Axtamor A. M. Marematuka. U. 1: SneMeHThI TMHeHHON anreOpbl M aHanuTHueckoi reometpuu. // PUL] Baml'y, Yda, 2010 —

3.
OnekTpoH. Bepcus Tieu. myonmkaiuu. — <URL: https://elib.bashedu.ru/dl/read/AhmetvalievaAhtymovaMatematikalUch.pos.2010.pdf>.

3.1. Anekcanzpos, I1. C. Kypc aHanuTHuecKoi reoMeTpy U JIMHEMHOU anreOpsl [ MeKTPOHHBIN pecypc]: yueOHUK ajis ¢u3.-mar. criell. By30B / I1. C. AjieKCcaHZpOB .

— CII6. : JTaab, 2009 .— 512 c. : w1, — ISBN 978-5-8114-0908-2 .— <URL:http://e.lanbook.com/books/element.php?pll id=493>.

5.2. IlepeueHs pecypcoB HH(}OPMaLMOHHO-TeIEKOMMYHUKAIIHOHHOU ceTH « IHTepHeT»
4 MPOrpaMMHOro o0ecreueHusi, He00X0AMMBIX /I/Isi 0CBOEHUS JUCIUILUTHHBI

YuuBepcutetckuii cepeep WebWork Ha caiite Baml'y: http://webwork-okko.bashedu.ru/webwork?2/.
[MMapunos P. A. Kypc aHanutrueckoit reomerpru. OHaiid yuebHuK: <URL: http://freetextbooks.narod.ru/r4-b7.htm>.

6. MaTepI/IaJ'IbHO-TEXHI/I‘-IECKaH 6333, H806XOJJ[I/IMEIH AJIA OCyILIeCTB/IEHUA 06pa30BaTEIIbH01"0 nponecca nmo AMCiuIinHe

Buo 3ausamuti HaumeHoeaHue 060pyooeaHus, npo2pammHozo obecneueHust

HaumeHoeaHue cneyuaau3upo8aHHbIX
ayoumoputi, KabuHemoe, sadopamoputi
1 2 3
Aypuropus 01, 02, 301 wiv vHas Jlekyuu Hocka
ayJIUTOPHSI 110 PACITMCAHUIO 3aHSTUH
Hocka

Aypnurtopus 322, 318, 216 win vHas Ipakmuueckue 3auamus

ayIUTOpHsI 110 PACHMCAHUIO 3aHSITUN
bubsmoTeka, ynTabHbIe 3aJIbI

VHTepHeT, yHUBepcuTeTCKU cepeep WebWork

CamocmosimenbHasi paboma



http://freetextbooks.narod.ru/r4-b7.htm
http://freetextbooks.narod.ru/r4-b7.htm
http://webwork-okko.bashedu.ru/webwork2/
http://e.lanbook.com/books/element.php?pl1_id=493
https://elib.bashedu.ru/dl/read/AhmetvalievaAhtymovaMatematika1Uch.pos.2010.pdf

IIpunoxenue 1

OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE

YUYPEXIEHME BBICIIIEI'O ObPASOBAHNIA

«BAIIKVMPCKUMN IT'OCYIAPCTBEHHBI YHUBEPCUTET»

COJJEPKAHUE PABOYEN ITPOIr PAMMBEI

JUCLMITUIMHBI AHAIMTUYeCKas reoMeTpUs Ha 1 ceMecTp

OyHad

hopma obyuenust

Buj padoThI O0BeM JUCIUIITHHBI
OO6rast TpygoeMkocthb aucimruinabl (3ET / yacoB) 4/144
YueOHbIX YaCcOB Ha KOHTAKTHYIO paboTy C IMperojaBaresiem: 55,2
JIeKLIAN 36
MPAKTUYECKUX/ CEMUHAPCKUX 18
71ab0paToOpHBIX 0
JIpyrux (TpynmnoBasi, UHAUBUAya/lbHas KOHCYIbTALYs U UHbIe BU/bI
yueOHOM JesTe/TIbHOCTH, TTpelyCMaTpHUBaroLie paboTy 00yJarommmxcs
C TIpenozaBaTesieM) 1,2
Y4eOHBIX YaCOB Ha CaMOCTOsITeTbHYI0 paboTy obyuaromuxcst (CP) 54
YueOHbIX YaCOB Ha TIO/ITOTOBKY K
sK3ameHy/3auety/auddepeHiiipoBaHHOMY 3aueTy (KOHTposb) 34,8

dopma KOHTPOJIA:
JK3aMeH _1 cemecTp
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dopma nu3yueHHUs: MaTepyaoB:

OcHOBHag "

dopma TeKy1ero

KOHTPOJIS
JIEKLWH, TIPAaKTUUeCKHe 3aHATHS, JIOTIOJTHUATEJTbHAS
3afaHus 1o yCIieBaeMOCTH
CeMUHApCKUe 3aHsTUs, JUTepartypa, N
camocCTosTeNbHOMN (KONIIOKBUYMBI,
Ne nabopatopHsle paboThl, peKoMeH [yemast
Tema u cogepkaHve pabore cTyzeHTOB KOHTPOJIbHBIE paboThl,
/1 camocTosiTenbHasi pabora u cTyaeHTam (Homepa 13
KOMITBIOTEPHBIE TeCThI
TPYA0EMKOCTh (B Uacax) CITHCKa)
U T.0L.)
1P
JIK JIP | CPC
/CEM
1 2 3 4 5 6 7 8 9
Mopyns 1
1. | Cucremsl nuHeliHbIx ypaBHeHui CJIY. MarpuuHoe 4 2 0 6 1-3,5 4, mepBoe 3a/laHUe OrieHka paboThI B

TpeiCTaB/IeHue JIMHEWHbIX YpaBHeHNH. OCHOBHas
u pacuvpenHas marputa CJIY. DiemeHTapHble
npeo6pa3oBaHusl CUCTEM JIMHEHHBIX ypaBHeHUH U
3/1eMeHTapHbIe 1peobpa3oBaHys UX MaTpull. MeToz,
I"aycca pyia pemenus CJIY. IIpuBefeHre MaTpULibl
CUCTeMbI JITHEMHbIX YpaBHEHUM K rayCCOBCKOMY
CTyIeHUaTOMy BUAY. 3aBUCUMBIE U He3aBUCHUMbIe
repeMeHHble. COBMECTHOCTb CUCTEM JIMHEHHBIX
ypaBHeHHU1 - [IOHSATHE O paHre MaTpULIbl U TeopeMa
Kponekepa-Karienu.

Metop Kpamepa A/is1 pellieHUst CUCTeM JIMHEUHBIX
ypaBHeHui1. [IoHATHe ompefjennTens KBaJpaTHON
Matpuibl. Omipesie/iiTe/ M MaTpul] pa3Mepa 2x2 1
3x3. BeluncsieHve onpejenureneil METOI0M
pas/IoKeHus 110 CTpoKe. MUHOPBI U
anrebpanueckue foroaHeHys. CBOWCTBa
orpefienUTesneil MpOM3BOJLHOTO pa3Mepa.
BrruricriieHve ornipefienvtenield py MOMOLA
3/IeMeHTapHBIX TIPe00Opa30BaHUM CTPOK U CTOJOI[OB
B Marputrie. OnpeZie/iuTe/y TpeyrolbHbIX 1
JIMaroHaIbHbIX MaTpHLL.

OHJIakH TI0
WebWork,
3agaum 1-8 u3 unrcia
3a7au /151 pyOesKHOTOo
KOHTPOJIS

ayJUTOPYH U Y IOCKU
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Asrebpanueckue orepaLy ¢ MaTpULIAMHU.
Crno)keHre MaTpyL], yMHO)KeHHe MaTpHL] Ha YUCII0
Y YMHOXKEHMe JIByX MaTpull. 3aiych MaTpU4YHOrO
YMHO)KeHUs! B KOMIIOHeHTax. Hynepast marpuiia u
eqHUYHast MaTpuLa. [ToHsTHe 06paTHOM MaTpHULIbI
[ KBaZlpaTHbIX MatpuLl. Ornpezenurenb
TIPOU3BeIeHNsT ABYX KBaJJPAaTHBIX MaTpPHLI.
HeBBbIPDOXKI€HHOCTb U 00PaTUMOCTh KBaJJpaTHBIX
MaTpull. ['eomeTpuuecKre BeKTOPHI U OllepaLjus
napasuiesisHOrO riepeHoca. [ToHsTre cBobogHOrO
BeKTOpa. Anrebpanueckrie orepauu co
CBOOOZHBIMU BEKTOPaMH: CIO’KeHHe BEKTOPOB
(mpaBusIO NapasienorpaMMa 1 paBuiIo
TPeyro/IbHUKa) U yMHO)KeHHe BeKTOPOB Ha UKCIa.
HyneBoit BeKTOp ¥ BEKTOP, TPOTUBOIO/IOKHBIN
3alaHHOMY. CBO¥iCTBa anrebpanuecKux oreparuii
BeKkTOpamu (8 cBoiicTB). [ToHsTHE /TUHEHHOM
koMOuHatmu. Ko3dduiyeHTs! v 3HaueHre
NHeWHON KoMOuHamu. TpUBHaIBHOCTE U
PaBeHCTBO HYJIIO JIMHEeHHBIX KoMOMHaIMi. [ToHsTHS
JIMHEHOU 3aBUCUMOCTU U TUHENHOU
HEe3aBMCUMOCTH.

1-3,5

4, nepBoe 3a/jaHue
OHJIakH TI0
WebWork,

3aziauu 9-16 13 uncna
3ajau i1 pyoeXxKHOro
KOHTPOJIS

OrieHka paboThl B
ayJIUTOPUH U Y JIOCKU

JIuHeliHasi 3aBUCUMOCTb JIJIsi CUCTeM U3 OfIHOTO, U3
[BYX Y U3 TpeX BeKTOpPOB. [ToHsTHS
KOJVIMHEapHOCTU U KOMIJIAHAPHOCTH, UX CBA3b C
JIMHEHOU 3aBUCUMOCTBI0. ba3uckl Ha psiMol, Ha
IJIOCKOCTH Y B IIPOCTPaHCTBe. ['eomeTprueckue
MIOCTPOEHUs], UCII0/Ib3yeMble [/Is1 pa3/IoyKeHUs
BeKTopa 1o 6a3ucy. Teopema 0 TMHEHHOM
3aBUCHMOCTH CUCTEM U3 UeThIpex U bosee
BEKTOPOB B reOMeTpUYeCKOM IIPOCTPaHCTBe
EBknupa. ba3uckl U KOOpWHATHOE TMpe/CTaB/eHre
BeKTOpPOB. Teopema 0 €MHCTBEHHOCTH Pa3/I0KeHUs
BEKTOPA 110 33laHHOMY 6a3ucy. 3anvch KOOpAMHAT

1-3,5

4, nepBoe 3aJjaHue
OHJIaMH 110
WebWork,

3amauu 17-24 u3
yucsia 3a4ad Jjist
PyOeXXHOTO KOHTPOJIS

OreHka paboThI B
ay[JUTOPUU U Y JOCKH
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BEKTOpa B CTOIOMK U UCTIO/Tb30BaHHE BEPXHUX
WH/IeKCOB. 3ameHa 6a3uca. PopMysibl Tiepexosa v
MaTpulLbl lepexoza. MaTpuiibl IpsiMOro 1
obpaTHoro niepexo/ioB. [Tepecuét KoopuHAT
BEKTOPOB TIpH 3aMeHe 0a3rca. DWHIITeiHOBCKast
KOHBEHLUSI 0 Pacro/Io;KeHUM UHEKCOB B CyMMaXx.

CkanspHoe npou3sBefieHre BeKTOpoB. CBoICTBa
CKassIpHOTO TIpOU3BefieHus (4 CBOWCTBA).
BbIuncrieHre CKansipHOTO NPOU3Be/|eHNUs BEKTOPOB
TI0 X KOOpZIMHaTaM B KOCOYTO/IbHOM Oaswce.
Marpuija I'pama i1 KOCOyTo/IbHOTO Gas3uca.
[ToHsiTHe 06 OPTOHOPMUPOBaHHOM Oa3wce.
BrIuncrieHre CKansipHOTrO NPOU3Be/|eHUs BeKTOPOB
10 UX KOOpZiHaTaM B OPTOHOPMMPOBAHHOM
6a3uce. CumBon Kponekepa. OpreHTaLyisl.
[loHATHE 0 IpaBOM U JIeBOM TPOMKax
HEKOMII/IaHAaPHBIX BeKTOpPOB. BekTopHOe
Tpou3Be/ieHre BeKTOPOB (TPH yC/I0BUS,
onpeJie/srolye BEKTOPHOE MPOU3Be/ieHre BYX
BeKTOpOB). CBOIiCTBAa BEKTOPHOTO MpoW3BeZieHus (4
CBO¥iCTBa). BrrurciieHre BEKTOPHOTO
MpoM3Be/ieHUs 10 KOOpHaTaM BEKTOPOB B
KOCOYTO/IbHOM 0asuce (CTPyKTypHbIe KOHCTaHTbI
BEKTOPHOTO npou3BeZieHus1). CTPyKTypHble
KOHCTaHThI B CJlydae NpaBoro 1 JIeBOro
OPTOHOPMHPOBaHHBIX 0a3rcoB. Brruncienue
BEKTOPHOTO TIPOM3Be/leHHs 110 KOOpAUHATaM
BEKTOPOB B OPTOHOPMKPOBAaHHOM TIpaBoM basuce
(dbopmyrna B Buzie meTepMuHaHTa). Mcrosnb3oBaHue
BEKTOPHOTO TIPOM3BeZleHUs /11 BEIUMC/IEHUS
njolasieli napasienorpaMMa 1 TpeyrobHUKa.

1-3,5

4, mepBoe 3a/ilaHue
OHJIaliH 110
WebWork,

3aiauu 25-34 u3
yKc/ia 3aad Ayist
PyOEKHOTO KOHTPOJIst

OrieHka paboThI B
ayIUTOPUHN U Y JIOCKU

Mopayasb 2

5

CMer1aHHOe npou3Be/ieHre BeKTopoB. CBOKCTBA
CMeLIaHHOTO Mpou3BesieHus (4 CBOMCTBA).

1-3,5

4, BTOpOe 3a/jaHue
OHJIAaWH 110

OrieHka paboThI B
ayIUTOPUU U Y JOCKU
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BeIunciieHre cMeIaHHOTO TIPOU3BeJeHrs] BEKTOPOB
TI0 X KOOp/IMHATaM B KOCOYTO/IbHOM Oaswce.
CTpyKTypHbIe KOHCTaHThl CMeLIaHHOI0
npor3Be/ieHrsi. OpueHTUPOBaHHbIN 00beM Oasuca
u cumMBoi JleBu-Uusura. BeipaykeHue CTPYKTYPHBIX
KOHCTaHT CMeIlIeHHOIo NPOoU3Be/ieHus uepes
cumBoi Jleu-Yusrra. BerunciieHye cMelaHHOTO
TIPOU3Be/IeHNsT BEKTOPOB T10 WX KOOPJWHATaM B
OpPTOHOPMHUPOBaHHOM Oa3uce TipaBoM basuce
(dbopmyna B Buie orpefenuresns). Mcrionb3oBaHue
CMeLIaHHOTO MPOU3Be/IeHUs /151 BEIYMCIeHUS
00BEMOB KOCOYTO/IbHOTO Tapasiiesienuriesia, KoCou
NpY3Mbl ¥ upamMu/ibl. @opMysibl CBEPTKU.
[TocnemoBate/bHBIN BBIBOJ, ITEPBOM, BTOPOA,
TpeThel U ueTBEépToii opmys cBEPTKU. Popmyra
JIBOVIHOTO BEKTOPHOT'O MIPOU3BELEHNs 1 TOXKJECTBO
SIkobu. Vicrionb3oBaHue TOXK/AECTB CBEPTKU 151
BLIBOZIa JOPMYJTbI JBOMHOTO BEKTOPHOTO
rpousBe/ieHus1. [JJpyrue nprMepsl UCII0/Ib30BaHUs
(hopmyn cBEPTKU (TIpOU3Be/ieHNe IBYX CMelllaHHbIX
nipou3BefieHni ). CBs3b CTPYKTYPHBIX KOHCTaHT
BEeKTOPHOTO M CMEILIaHHOTO TIPOU3BeeHuUH.
[MousiTrie 06 obparHoit Matpuiie I'pama. TToaHsTHE
Y OIlyCKaHHe MHJeKCOB. Bblpa)keH1e CTPYKTYPHBIX
KOHCTaHT BEeKTOPHOTO TIPOU3BeJIeHNs uepe3 CUMBOJI
JleBu-UuBnra u marpunyy ['pama.

WebWork,
3aziauM 1-5 U3 umncia
3a7ia4 /17151 pyOesxHoro

KOHTPOJIS

basucel v cucremsl koopguHar. IIoHATHe paguyc-
BekTopa. IIpeobpa3zoBaHue KOOPAWHAT TOUKH TPH
3aMeHe CHCTeMbl KoopuHart. [10BOpOT crhcTeMbl
KOOpJMHAT. YTOJ1 NOBOPOTAa U MaTpuLia OBOPOTA.
3ajjaHue TUHUM U IOBEPXHOCTEel YpaBHEeHHSIMU B
KoopguHarax. [lapameTprueckue 1
HernapaMmeTpuyeckue ypaBHeHus. [Ipsimasd Ha
TJIOCKOCTU. Pa3muHble BUBI YPaBHEHHs TIPSIMOM

1-3,5

4, BTOpOE 3a/laHue
OHJIaliH 110
WebWork,

3aiauu 6-10 u3 uncaa
3ajay Asisi pyoexxHOro
KOHTPOJISA

OrieHka paboThI B
ayTUTOPHHU U Y JIOCKH
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Ha IVIOCKOCTU: 1) BeKTOpHO-I1apamMeTpuyecKoe
ypaBHeHue; 2) KOOpAUHATHO-TIapaMeTpruiecKoe
ypaBHeHHe; 3) HOpMajlbHOe BEKTODHOEe YpaBHeHUe;
4) ob1lee ypaBHeHHe B KOOpJHHATax; 5)
KaHOHWYeCKOoe ypaBHeHMe B KOOpJHHaTax; 6)
ypaBHeHHe MPSIMOM, TIPOXO/ISAIIeN uepes Be
3aJjaHHbIe TOUKY; 7) ypaBHeHHe MpsSMOU B
OTpe3sKax.

ITnockocTs B npocTpaHcTBe. Pa3nuuHble BU/bI
ypaBHeHus! IIJIOCKOCTH B MPOCTPaHCTBe: 1)
BeKTOPHO-TIapaMeTpUUeCcKoe ypaBHeHHe; 2)
KOOpAWHATHO-TIapaMeTpUyecKoe ypaBHeHue; 3)
HOpMaJIbHOe BEKTOPHOe ypaBHeHHe; 4) obiiiee
ypaBHeHUe B KOOp/IMHaTax; 5) KaHOHWYeCKoe
ypaBHeHue; 6) ypaBHeHHe TJI0CKOCTH, MPOXOAsLIen
yepes TPH 3aJjaHHbIe TOUKH; 7) ypaBHEHHe
TIJIOCKOCTU B oTpe3kKax. [IpsiMast B IpocTpaHCTBe.
PasnuuHble BU/BI ypaBHEHNUs IPSIMOI B
npocTpaHcTBe: 1) BeKTOPHO-TIapaMeTpUyecKoe
ypaBHeHue, 2) KOOpJMHaTHO-I1lapaMeTpruyuecKoe
ypaBHeHHe, 3) BeKTOpDHOe ypaBHeHuUe, 4)
KaHOHWYEeCKOe ypaBHeHHe B KOODAWHATaXx, 5)
ypaBHeHUe MPsIMOM, TIPOXO/IsAIIel uepes Be
3aJjaHHbIe TOUKH, 6) 3a/laHue TIPSIMOU B BH/Ie
repeceueHyst ByX MJIOCKOCTeM.

1-3,5

4, BTOpOE 3a/iaHue
OHJIaMH 110
WebWork,

3agauu 11-15 u3
yKcsia 3a4ad st
pyOe>KHOTO KOHTPOJIS

OreHka paboThI B
ay[JUTOPUU U Y JOCKH

Onnuric. [eomeTpryeckoe orpeiesieHre 1
KaHOHWYeCKOe ypaBHeHVe 3/UIAIICA. BepiinHel,
1ostyocH, OKyChl, SKCLIEHTPUCUTET U JTUPEKTPUCHI
3/UIMIICa. YpaBHEHHe KacaTeJbHOH K 3JJIUTICY.
CBOMCTBO AUPEKTPUC U (POKaTbHOE CBOWCTBO
yumnca. 'uriep6ona. T'eomeTprueckoe
oripefiesieHVe U KAHOHUYECKOe ypaBHeHHe
rurnep6osbl. BepimHbl, omyocH, GoKycH,
9KCLIEHTPUCHTET U IUPEKTPHUCHI TUTIEPOOIBL.

1-3,5

4, BTOpOe 3a/jaHue
OHJIaliH T10
WebWork,

3agaum 16-20 u3
yucsa 3ajad ajst
PyOeXXHOTO KOHTPOJIS

OreHka paboThI B
ayZIUTOPUH U Y JIOCKU
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AcumnToThI TUrepOobl. YpaBHeHMe KacaTeTbHOU
K rurep6ome. CBOHCTBO JUPEKTPUC U (OKaTbHOE
CBOMCTBO runepoosIbl.

I[Tapa6osna. ['eomeTpuyeckoe orpefiesieHue 1
KaHOHHWYeCKoe ypaBHeHHe rapabosbl. BeprmHa,
(boKycChl, ¥ mapameTp Napabosibl. YpaBHeHHe
KacaresbHOM K rapabose. ®okasbHOe CBOHCTBO
napabosiel. KpriBbie BTOPOTO MOpsiZika Ha
nockocTy. IlpuBeseHre KpUBBIX BTOPOTO MOPsiiKa
K KaHOHMuecKoMy BUzYy. Knaccudukanys KpUuBbIx
BTOPOTO TIOpsifiKa (9 THIOB, pery/isipHble U
BLIPOX/IeHHBIe cilyuan). [loBepXHOCTH BTOPOTO
niopsigka. Kraccudukaiiyst moBepxHOCTel BTOPOro
riopsigka (17 TUnoB, pery/sipHble U BbIPOXK/I€HHbIe
cayyan).

1-3,5

4, BTOpOe 3aj/laHue
OHJIakH TI0
WebWork,

3agaum 21-28 u3
yKc/ia 3a4ad s
pyOE>KHOTO KOHTPOJIS

OrieHka paboThI B
ayZIUTOPUH U Y JIOCKU

Bcero uacoB:

36

18

54

[MoaroroBka K 3k3ameHy (KoHTpo/b)

34,8

I'pynimoBasi KOHCy/bTaLys rpey sK3ameHoM 1,2

Bcero uacos:

36

18

88,8

3K3dMeH
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PEI‘/JITI/IHF-HJIEIH AUCHUITIMHBI AHanuThyeckas reoMeTpuys

Hanpasnenue noaroroBku: 03.03.02 ®dusuka

Kypc _mepBbIii _, ceMecCTp_ IepBbIY (0CEHHUI)

IIpunoxenue 2

Bup1 yueOHoOM
JIesITe/TbHOCTH CTY/IEHTOB

bann 3a
KOHKDETHO
e 3aJlaHue

Yucno
3a/laHUl B
MOZyJie

Bbannsl

MuHuMabHbIN

MaxkcumasibHbIN

Mopyas 1

Tekyimii KOHTPOJIb

1. Pabota y gocku
Y B ayJJUTOPUU

20

Py0e)XHbIN KOHTPOJIb

1. Perienue 3agau
OHJIalH U3 TIePBOT0
3asiaHuss WebWork

0,44

34

15

Mopayab 2

Tekymui KOHTPOJIb

1. Pabora y mocku
U B ayIMTOPHU

20

Py0e)XHbIl KOHTPOJTb

1. Penrenue 3azau
OHJIaMH K3 BTOPOTO
3aianust WebWork

0,54

28

15

IToompuTebHBbIE 6a/I/IbI

CornacHo I0JI0KEeHHUI0

0 MOZAY/IbHO PEUTUHTOBOM CUCTEME

0

10

ITocemaemMocThb (0a/1/1bI BHIYUTAIOTCS U3 001l

CyMMbI HaOpaHHBIX 0a/1JI0B)

[TocelieHye TEKIIMOHHBIX 3aHSATUN 0 -6
[TocerjeHre ceMUHAPCKUX 3aHITHUI 0 -10
HToroBuiii KOHTPO/Ib

JK3aMeH \ 15 2 0 30
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IIpunoxenue 3
OOpa3upl 3aa4 /s py0e)KHOT0 KOHTPOJIA
N3 nepBoro 3aganusa no WebWork
Bagauya 1.1. Oupenenure, UMEOT JIH JAHHBIC MATPHIIBL CTYIEHIATYIO (hopMy, HIPUBEIEH-

HYIO CTYHEeHUYaTyo (opMy, WK He UMEIOT CTYIeHIaTOl (hOPMBL.

100 7 (4 0 1
000 0y, 0 8 0
010 4 LY
(1 0 0 6] (1 00
010 -7], 010
| 000 0 | 000
3 -1 2 8
Bapgaua 1.2. [Ipupeaure matpuiy | -2 -3 2 -2 | K npuBejiéHHO# cTyIIeHIaTOl (hopme.
21 3 -1
3 BTOporo 3aganusa no WebWork
-2 1
3agaua 2.3. Jlanwr gpa Bektopa u= | 3 | uv = | 6 | Berauciure JUIMHB BEKTOPOB
-4 0

H UX CKaJIApHOEe IIPOU3Be/IeHHe.

Bamaua 2.4. Haiijiure ypaBHeH#e LI0CKOCTH, KOTOpasi ObLia Obl lapajuie/ibHa II0OCKOCTH
92z — Ty — 2z = —6 u npoxoguia 4epes Touky (—4, —5, —2). Bauummre orBer B BUje
ax+by+cz=d, rnea=09.

Bagmaua 2.5. Hailijjure ypasHeHnue 1I0CKOCTH, KOTOPasi EePIeH IUKYISPHA [IPAMOii

X 8 10
N = -4 - -10 t
X -5 6

U IPOXOJUT Uepe3 Touky (—4, —5, 8). Sanumure oreer B Bujie ax+by+cz = d, rue a = 10.

Bamava 2.6. /lanol tpu roukn (—3,—1,0) , (—=7,—4, 1), (=7,—3,1), uepe3 Koropsie
1poBejieHa IIockoeTs. Haiiiure BeKTOp HOPMAJIH K 9TOI ILIIOCKOCTH.

-4 5
Banaua 2.7. Beraucinre Bekroproe npouseesenue [a, bl ecma= | 1 |ub=| 4
4 0

Brraucnure Bekropuoe npouseejenue [¢,d], ecimec = 3e;—5e;—2ez3ud = 1le; —4ey+0e;3,
rjie €1, e, e3 — BEKTOPA OPTOHOPMHUPOBAHHOIO Gaszuca B R2.
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IIpunoxenue 4

Oo0pas3er| 3K3aMeHaIMOHHBIX OHU/IETOB

OEAEPAJIBHOE I'OCYJAPCTBEHHOE BIOJIZKETHOE OBPABOBATE/ILHOE
YUPEZKJIEHWNE BBICIHIEI'O OBPA30BAHN A
«BAIIIKUPCKUI IN'OCYIAPCTBEHHLIN YVHUBEPCUTET»
OAKVJILTET MATEMATUKN 1 UH@OPMAIIMOHHBIX TEXHOJIOTUNI
KA®E/IPA BBICIIEN AJITEBPBI U TEOMETPUN

IK3aMeHaIMOHHbI Ouiter Ne Homep ckpbIT
0 IUCHUILINHE «AHanurudeckas reomerpusi» (20 - y4. rom)

1. 3amena H6azuca. Martpunsl nepexoja. [lepecuer KoopHHAT BEKTOpa HPH 3a-
MeHe Dazuca.

2. l'eomeTpuueckoe onpejienenne rumnepOboiIbl 1 KaHOHUYeCKoe ypapHeHue. Yuc-
JIOBBIE ITApaMeTPhl H T€OMETPHICCKHE CBOCTBA THIIEPOOJILI.

[Ipenomasarenn / Hlapunos P. A. /

3as. Kadepoit / Xabubysumn B. H. /
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