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1. et 0CcBOEHMSA JUCLHMIIIMHBI

Llenb AUCHUIUIMHBI «Anredpa W TeOMeTpHsi» COCTOMT B HW3yUeHHWHW OCHOB JTMHEMHOM
anreOpbl ¥ aHATUTUUYECKON FeOMeTpUH, O0BeJUHSIIONINX TEOPUIO TMHEHHBIX CUCTEM, MaTpPHI] U
onpejleTuTesIed, JMHEeWHbIX MPOCTPAHCTB W JIMHEWHBIX OIepaTOpOB, MHOT'OY/IEHOB, KPUBBIX U
TOBEPXHOCTEN BTOPOTO MOpPsiJKa.

2. Mecro auciunmHesl B ctpykrype OIT 6akanaBpuara

OucuunivHa « Anrebpa v reoMeTpus» OTHOCUTCS K 6a3oBoii uactu OIT 6akanaBpuara.

[nsi ycBOeHWSs [@HHOW [UCLUIUIMHBI Heo0XOJUMO, uTOObI OOydaromuics Biazesn
3HAHUSIMUA U YMEHHUSIMHU, TIPeZyCMOTPeHHBIMU B 6a30BBIX Kypcax cpefiHei mKosibl «['eomeTpusi» 1
«Aurebpa 1 Havyasia aHaIM3a».

[TonyueHHble B Kypce «Amrebpa ¥ reomeTpusi» 3HaHWsS HeOOXOAWMBI S W3yueHUs
MOC/IeIYIOIIMX AUCIUAIUIMH 6a30Boro nykia «MaremMaTndecKuid aHamm3», «IuddepeniipanbHbie
ypaBHeHUsI», «MeTobl ONTUMH3ALIAN».

3. IInanupyemble pe3yabTaTbl O00yueHHs] 1O JUCIHUIUIMHE, COOTHECeHHbIe C
I/IAaHUPYeMbIMH pe3y/ibTaTamu ocBoenusi OIl fakanaBpuarta

[Tponiecc u3yueHust AUCLMIUIMHBI HarlpaB/ieH Ha (pOpMUpOBaHUe C/IeYIOLIUX 3/IeMEeHTOB
KomrieTeHI[i B cootBeTcTBUU ¢ ®T'OC BO, OIT BO u mpuoOpeTeHus: CleyrOMUX 3HaHWH,

yMeHHM, HaBLIKOB U (W/IM) OITbITA [leATe/TbHOCTH:

®opmupyeMas KOMIIeTeHI{UA NupukaTop foCTHIKeHUs Ilepeuennb
(xox u hopmMy/THPOBKaA) KOMIeTeHI[UH IJIaHUPYyeMbIX pe3y/IbTaToB
(ko u hopmMy/IMPOBKaA) 00yueHus
O6menpodeccuoHa/IbHbIE KOMITETeHIIHH
3HaTb:
— MOCTAaHOBKU 3a/lau JIMHEeWHOUN
anrebpbl W aHATUTUYECKOU
reoMeTpuH;
— OCHOBHBIE  TIOHSTUS U
OIIK — 1.1 TemoHCTpUpYyeT
o (hopmMyMpoBKU TeopeM
HaBBIKK pabOThI C yueOHOM A
JIMHeHOM anreOphI u

JIUTEPaTypoU MO AUCLUIIIUHE
OIIK — 1.2 leMOHCTpUpYyeT

aHaIMTUYECKOM reoMeTpuu.

OIIK-1 CniocobeH

TIPUMEHSITh
byHamMeHTa/IbHbIE 3HAHKS,
TI0/TyYeHHbIe B 00/1aCTH
MaTeMaTUueCKuXx v (Uan)
eCTeCTBeHHBIX HaykK, U
WCTIO/Tb30BaTh UX B
ripoeccroHaNbHOM
JesITeTbHOCTH

HaBbIKY pellleHus] TUTIOBbIX
3a/ja4, BbIMIOJTHEHUS
CTaHJAPTHBIX 1elCTBUM
OIIK - 1.3JemoHCTpUpYeT
HaBbLIKW UCTIO/Tb30BaHUs
OCHOBHBIX TIOHATHH,
KOHLIeTI 1, (PaKTOB,
TIPUHLIUIIOB MaTeMaTHUKU U
eCTeCTBeHHbIX HayK JJis
pellieHus TTPAaKTUUeCKUX

3ajau

Ymertn:

— peliaTh 3ajauu MO JIMHEeUHOUN
anrebpe W aHATUTUYECKOU
reoMeTpuy;

— [OKa3blBaTb OCHOBHBIE U
BCITIOMOTaTe/TbHbIe YTBEPXKIEHUS
Y TeopeMbl U3 Kypca aareOpsl U
reoMeTpUHU.

Biaagern:

— MareMaTH4YeCKHUM arapaToM
anreOpbI ¥ TeEOMETPUM;

— HaBbIKaMHU  HCII0J/Ib30BaHUs
anmapara anreOpbl U reOMeTPUH
TIPY pelleHnH KOHKPEeTHBIX
3a/iau.




4. O0beM, CTPYKTYpa U cofiep>KaHue JUCHUTTHHBI
OO011jas1 TPYA0€MKOCTh JUCIUTUIMHEI cocTaBsisieT 10 3au. ef., 360 akaz. uac.

DopMBI TeKy1ero

Bujbl yueOHbIX 3aHATHH, KOHTPOJIsA
& | BK/IIOUYas CaMOCTOATEe/IbHYI0 ycrneBaeMoCTH
Tembl (pa3penbl) 3
Ne g pabdoTy CTYy/I€HTOB,
JAUCIIUT/IMHBI, S
n/n S U X TPYA0eMKOCTh dopma
HUX COep)KaHHe O .
(B aKajleMHUYeCKHX Yacax) MPOMEeXYyTOUHOM
aTTecTaluu
(mo cemecTpam)
KoHTakTHasi padora
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Cucrembl JIMHEUHBIX
1. |anrebpanueckux 113 ] 6 3
ypaBHEHUM
2. |KomruiekcHble uncia 11 4] 8 3
3. Oneparnuu ¢ MaTpuLlaMu 11als 3 4 E(())lHTpOJIbHaH pabota
4. |I'pyrribl, KOJbLIA U OIS 1| 3|6 4
5. |Onpenenutens 1| 8 |16 4
6. PaHr MaTpHIIbl 11136 3 4 E‘?zHTPOJIbHaH pabota
7. |KpuBble BTOporomopsiaka| 1 | 3 | 6 4
8. MHorousieHbl 116112 5 5 E(());TPOJIBH&IH pabora
Bcero 3a 1 cemecTp 34 | 68 11 31 |JOx3ameH
9. |BekTOpHbBIE MPOCTPAHCTBA 2 | 8 |16 5
10. ITnockocts ¥ mpsMas B 7 9 4 5
TIPOCTPaHCTBE
11 AdduHHBIe TTPOCTPAHCTBA ’ ’ 4 3 5 KontposnbHas pabota
Ned
12. EBK/IM/IOBBI BEKTOPHBIE| o | o | 4, 5
TIPOCTPAHCTBA
13. JIuHeiiHbIe OrepaTopsl > | 8|16 3 5 KonTtposnbHas pabota
Ne5
14. [ToBepxHocTH BTOpOro| -, 4 3 5
nopsiika
15, BunuHeliHble 1 > | 4110 4 7 KonTposibHast pabota
KBaJIpaTUYHbIE (POPMBI No6
Bcero 3a 2 cemecTp 34 | 68 10 32 |Jkx3ameH
Bcero 68 (132 21 63




Cojiep>xaHue pa3/jie/ioB JUCLUI/IMHbI:

1. CucTembl IMHENHBIX a/IredpandyecKuX ypaBHeHUH

1.1. Cucrembl TUHEHHBIX anrebpanueckux ypaBHeHui (CJTAY)

1.2. CoBmecTHbIe/HeCOBMeCTHbIe, OripeziesieHHble/HeoripeeneHHbie CJIAY

1.3. PacivpeHHast MaTpuLia CUCTEMBI

1.4. DnemeHTapHbIe MpeoOpa30BaHus Hafl CTPOKAMHU MaTPHLIbL. JKBUBAJIEHTHOCTh CHUCTEM,
TOJTyUeHHBIX C TIOMOIIIBIO 37IeMeHTapHBIX TTpeobpa3oBaHuit

1.5. Mertop I'aycca

1.6. YcnoBusi coBMecTHOCTH U onipezeneHHocTH CJTIAY

1.7. TIpaBuo HaxoX/AeHUs 001I[ero pelieHus

1.8. TpypoemkocTts MeToza ['aycca

1.9. TIInoxo oOyc/OB/I€EHHBIE CUCTEMBI

1.10. Metop I'aycca c BLIOOpPOM BeZyIIiero 3jieMeHTa

2. KommniekcHble yucia

2.1. MHOXXeCTBO KOMIIJIEKCHBIX YMCeJI U OTepal[ii Ha HeM

2.2. [leiicTBUTebHAsI U MHMMasl YaCTU KOMILJIEKCHOT'O uKc/ia. KoMI/1eKCHO-COTpsSyKeHHOe
yucno. Mozynb U apryMeHT KOMIIJIEKCHOTO YMC/ia

2.3. TpuroHometpuueckasi popmMa KOMILIEKCHOT0 urcia. Ee npyuMeHeHUe /11 YMHOXKeHUs],
JleJIeHys1, BO3BeZIeHNs B CTelleHb Y U3B/IeUeHHsl KOPHeH U3 KOMIUIeKCHbIX uncesl. dopmyra
Myagpa. ®opmysa ditsiepa

2.4. TlpexcraBieHre MHOXXeCTB KOMIUIEKCHBIX UMCeJT Ha IJIOCKOCTH

3. Onepaunuu c MaTpuLIaMH

3.1. Tlonatue MaTpuLibl

3.2. HyneBas, efHAYHAasA, BePXHETPeyro/bHasi, HWKHETPeyroJibHasi, CAMMeTpHUJecKas,
KOCOCHMMeTpHUYeCKasi MaTpHULIbI

3.3. MarpuuHsle eMHULIBI U MaTpULia ITlepeCcTaHOBKU

3.4. Omnepaumu HaJ MaTpULaMU: C/I0OKeHUe, YMHOXKeHHe Ha UYKC/I0, TPaHCIIOHUPOBaHUe,
YMHOXXeHHe MaTpUL|

3.5. CpolicTBa ornepanuii ¢ MaTpuLaMu

3.6. TpymoeMKOCTb MaTpUYHOr0 YMHOKeHus1. byiounble maTpulibl. Anroputm IlTpaccena

3.7. MarpuuHas 3armuce CJIAY

3.8. MarpuuHsle ypaBHeHHUs

3.9. TlousiTve 06paTHOM MaTpPHUIIbI

3.10. LU-pasnoxenue, LUP-pa3noxenue

4. TI'pynmsbl, KOJIbIia ¥ 10/

4.1. TloHsTHe 6UHApHOI omepalyu

4.2. AccouyaTvBHas U KOMMYyTaTHBHas OorepaLyu

4.3. HeliTpasnbHbI ¥ CUMMETPUYHBIM 3/1eMeHThI. VIX e[UHCTBEHHOCTh

4.4. Tlonstue rpynnsl. KoMMyTaTHBHas rpariria

4.5. IlonsTHe KoJbLIA, 10JIS; [IOJKOJIbLIA, TTOATIOJIS

4.6. XapakrepucTyKa 1osisi. [lenvrenu Hy/isi, 00paTUMble ¥ HUIBIIOTEHTHBIE 37IeMEeHTHI

4.7. Honb Kak Mor/olarlieM 3/1ieMeHTe B KOJiblie C eAMHULIeH

4.8. JlemMMa 00 OTCYTCTBUH [Jie/IUTe/IEHN HYJIS B T10J1€

4.9. Koneunsle ronsi. Kosblia v 1iosist BeIueToB. Mo/1y/ibHasi apudmeTrKa

4.10. OcHoBHasl TeopemMa apu(PMeTHUKU



5.
5.1.
5.2.

5.3.
5.4.
5.5.
5.6.
5.7.
5.8.

5.9.

5.10.
5.11.
5.12.
5.13.
5.14.
5.15.
5.16.

5.17.

6.

6.1.
6.2.
6.3.
6.4.
6.5.
6.6.
6.7.

6.8.
6.9.
7.

7.1.

7.2.

7.3.

7.4.
8.

8.1.
8.2.
8.3.
8.4.

Omnpepenurennb

[MoHsiTHs: ONpeienuTe/Isl, ZOTIOIHUTETEHOTO MUHOPA, a/irebpanyecKoro AOTI0THeH s
OrnpeziesivTe/sib BTOPOIo U TpeThero nopsAkos. [IpaBusio TpeyrosisHUKOB. [IpaBuio
Capproca

dopmyna Jlamaca. PekypcuBHOe pa3/ioxkeHHe OTpe/ie/TUTeIs TI0 CTPOKe/CTO/IOLY
Onpejenvrenb TPAHCIIOHUPOBAHHOW MaTPHULIbI

Omnpezenuresb U 37ieMeHTapHbIe MPeodpa30BaHUs Ha/l CTPOKAMU MaTPHILIbI
Onpefenvrenb BepXHETPEYT0/IbHOW MaTPULIbI.

Brruriciienue onpepenvresns metosoM ['aycca

Onpesenurenb 610UHO-AMAroHaIbHON MaTpuLibl. OrnpesienTenb MaTPULbl C YTJIOM U3
HyJIen

Komb6uHaTopHas ¢opmyria JIeiibHNIIA BLIUKC/IEHNS OTIPe/IeTUTe IS

Ornpegenuresib CyYMMBbI Y TIPOU3Be/I€HHS MaTPUL]

BbruricsieHue onpeienidrersi C TOMOIbI PeKYPPEeHTHBIX COOTHOLLIEHU

ITpaBuno Kpamepa

HeBripo)kieHHasi MaTpuija. BorurcieHrue 06paTHOM MaTPUIbI C TIOMOILBIO OTIPe/e/TATe IS
Onpepnenutens Bangepmonia

['eomeTpruecKuii CMbIC/ OTpe/ie/iiTesnield BTOPOro U TPeTbero NnopsijKa

BekTopHoe npou3sBesieHye. CBOMCTBA U IPUMEHeHHe BEKTOPHOI'O TIPOM3Be/leHuSI.
OpueHTalus NpoCcTpaHCTBa

CwMmerianHoe npousBeieHre. CBOMCTBa U NIPUIOXKEHHSI CMELLIaHHOTO NTPOU3Be/eHNUS.
OpueHTUPOBaHHbIE TIONA/Ib U 00beM

Panr marpuibl

[TonsiTrie MUHOpa k-TOro mopsiika

PaHr maTpuiibl, 6a31CHBIA MUHOD

PaHr MaTpulIbl U 3/leMeHTapHbIe Tipeobpa3oBaHus HaJ CTPOKaMU (CTO0L[aMK) MaTPHLIbI
PaHr maTpuLipl ¥ TpaHCIIOHUPOBaHUE

PaHr cTyneHuaToi MaTpULIbl

Teopema 0 BBIUKMC/IEHUY paHra MaTpuLisl MeTog0M ['aycca

Oxkaiimsisgtone MUHOPBI. Teopema O BBIYMC/IEHUM paHra MaTPULbl METOZIOM
OKaWMJISIFOLLIMX MUHODPOB

Teopema Kponekepa-Kanemmm

Teopema o peliiennu coBMecTHOM CJTAY € MOMOII[BIO OTIpe/ie/uTest

KpusBbie BTOpPOro nopsiika

Onnurc. KaHoHMueckoe ypaBHeHue U oripejiesieHue siurca. [Tomyocu, ¢okycl,
9KCLIeHTPUCUTET, AUPEKTPUCHI JIUIICA.

I'unep6osa. KaHoHHYecKoe ypaBHeHUe U oripejienieHre rurnep6osbl. [1oyocH, acCMMITTOTHI,
(hOKYCBI, SKCLIEHTPUCUTET, AUPEKTPUCHI TUTIEPOOIIbI

[Tapabosia. KaHoHMueckoe ypaBHeHHe U orpeziesieHre mapadosbl. @oKyc U JUpeKTpuca
rapabosibl

YpaBHeHHs1 KpUBBIX BTOPOI'O MOPs/IKa B MOJIIPHBIX KOOPAWHATaxX

MHorou/1eHbI

MHO0’keCcTBO MHOTO4/IEHOB OT OJHOW TIepeMeHHOU Ha/l, 110J1ieM

CreneHb MHOTOUJIEHA

Ciio’)keHUe ¥ YMHOXXKeHre MHOI'04/IeHOB

Teopema 0 MHOXKeCTBe MHOTOU/IEHOB Kak 06s1acTu (06/1aCTH 1|eI0CTHOCTH)
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8.5.
8.6.

8.7.
8.8.
8.9.
8.10.

8.11.
8.12.

8.13.

8.14.
8.15.
8.16.

9.2.
9.3.
9.4.
9.5.
9.6.
9.7.
9.8.

9.9.

9.10.
9.11.
9.12.
9.13.
9.14.
9.15.
9.16.
9.17.
9.18.
9.19.
9.20.
9.21.

9.22.
9.23.
10.

10.1.

Teopema 0 fiesieHrie MHOTOUY/IEHOB C OCTaTKOM

Haubonbimii ob1wmii genvresib. Teopema o CylieCTBOBaHUM HaUOOJIBIIIETO 00IIiero
penurens s MHorowieHoB. AnroputM EBknnga. Koagduimentsr besy

[ToHATHE KOPHA MHOTOY/IeHa

Teopema be3sy

Cxema I'opHepa

[TpousBoHasi MHOTOueHa. Psii Tetinopa. TeopeMa 0 Mpor3BO/AHOM MHOTOU/IeHa U
KPaTHBIX KOPHSIX

Anrebpanuecku 3aMKHYyThIe 1107151. OCHOBHasi TeopeMa anrebpbl

[TpuBOMIMBIE ¥ HENIPHMBOZAMMBIE MHOTOU/IeHbI. Pa3nokeHre MHOrouieHa Ha
HEeNpUBOJMMble COMHOXXUTEU HaJ, TOJISIMU JelICTBUTE/IbHBIX U KOMIUIEKCHBIX UMCel
3azaua unTepno/saguy. CyliecTBOBaHNe U e JUHCTBEHHOCTD pellleHus. MHorouseH
Jlarpanxa

®opmyJisl Buera

TeopeMa 0 KOpHSIX MHOT'OUJIEHa C paljuOHaTbHBIMUA KO3 dUL[eHTaMU

Teopema IITypma. Pz IITypma. JTokamu3alius ¥ Npub/IM>KeHHOE BBIYUCIEHEe KOPHeH
MHOIOu/IeHa

BekTopHBIe npocTpaHCcTBa

[ToHsITHE BEKTOPHOI'O IIPOCTPAHCTBA HaJ, 10/ieM. 3aMKHYTOCTb OTHOCHTE/IBHO OTleparivii.
AKCHOMBI BeKTOPHOTI'O ITPOCTPaHCTBa

CucteMa BeKTOPOB. JInHeliHasi KOMOMHALMST CHCTEMbI BEKTOPOB

JIuHelHO 3aBUCHMasi CUCTeMa BEKTOPOB

JIuHelHO He3aBUCUMas CCTeMa BEKTOPOB

JluneiiHasi 060/104Ka CUCTEMBI BEKTOPOB

Teopema 06 OCHOBHOM CBOWMCTBE JIMHEMHO 3aBUCUMOM CHCTEMBI

Teopema 06 OCHOBHOM CBOWMCTBE JIMHEMHO HE3aBUCUMOMN CHCTEMBI

[ToHsiTMe pa3sMepHOCTU BEKTOPHOIO IpocTpaHcTBa. KoHeuHOMepHbIe 1
6eckoHeuHOMepHbIe BeKTOPHBIE IIPOCTPAHCTBA

Ba3uc BekTOpHOro ripoctpancTBa. KooprHaThl BeKTOpa

Teopema 0 CBsI3U MOHATUIM pa3MepPHOCTU U Oasuca

[MonsiTvie MaTpuIIbI Tiepexo/a. Teopema 06 OCHOBHOM CBOMCTBe MaTpHIbI ITepexo/ia
Teopema 0 reoMeTpUYeCKOM CMBIC/Ie PaHT'a MaTpPUL{bI

OrnpeiesieHrie BEKTOPHOT'O TIOAIIPOCTPAHCTBA

OpHOpOAHbIe CUCTeMBbI IMHEUHBIX ypaBHeHUH. DyHiaMeHTaibHas CUCTeMa peLleHUn
[orionHeHye TMHEHHO He3aBUCUMOM cHCTeMbI 10 Oa3urca. Teopema IlITeitHuIia 0 3aMeHe
Teopema 0 6a31ICHOM MUHOPe

Cymma MUHKOBCKOT'O

CyMMa ¥ mepeceueHye NOANPOCTPAHCTB

OnpefeneHve NpsMON CYMMBI

[TapasienpHOe IMPOEKTUPOBaHME Ha ITOAIIPOCTPAHCTBO

Teopembl 0 IPSIMO CyMMe 1 HyJIeBOM TIepecedeHUH TIOATIPOCTPAHCTB [jisI IBYX U Oosee
TIOATIPOCTPAHCTB

Teopema o 6a3uce MpPsSIMOM CyMMbI TIOATIPOCTPAHCTB

®opmyiia ['paccmana

IlnockocTh M NIpsAAMas B IPOCTPAaHCTBe

[TapameTprueckoe U KAHOHMYECKOe ypaBHeHHe NPSIMOM Ha IIJIOCKOCTH
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10.2. TTapameTpuyecKkoe ¥ KAHOHUUECKOe ypaBHeHHe MPSMOW B TpeXMePHOM ITPOCTPaHCTBe

10.3. ITapameTpuyeckoe ¥ KAHOHUUYECKOe ypaBHeHMe IJIOCKOCTH B TPeXMepHOM IIPOCTPaHCTBe

10.4. B3auMHOe pacro/ioykeHue MpsiMbIX, TIJIOCKOCTeN U TOUeK B TPeXMePHOM MPOCTPaHCTBe

10.5. OO61ee ypaBHeHuUe TIPSIMOY B TPEXMEPHOM ITPOCTPAHCTBE

10.6. IIpoekTrpoBaHue TOUKHU U MPSIMOW Ha MJIOCKOCTb, TOYKHU Ha MPSIMYIO

10.7. Yron mexay ABYMs IJIOCKOCTSIMH, YT'OJ1 MEX/y TIPSIMOM U T/IOCKOCTBIO

10.8. Paccrosinusg Mexxy NPsSIMBIMH, TVIOCKOCTSIMU U TOYKaMH B TPEXMEPHOM MIPOCTPAHCTBe

11. AddunHbIe NpocTpaHCTBA

11.1. Onpepenenvie apprUHHOTO MPOCTPAHCTBA

11.2. OnipefeneHve paguyc BeKTOpa

11.3. Onpepenenvie ahpbUHHOM CUCTeMbI KOOPAWHAT U KOOPAUHAT TOUKU B ahpPUHHOIN crcTeme
KOOpJUHAT

11.4. OnpegeneHyie TMHEHHOTO MHOTO0Opa3us

11.5. Pa3mepHOCTB /IHEeHHOT0 MHOTr0Opa3sus, k-MepHast TI/I0CKOCTh ¥ THIEePITTIOCKOCTh

11.6. TTapameTpuueckoe 3a/iaHie JIMHEHHOTO MHOT000Opa3ust

11.7. TeopeMa 06 0b11ieM ypaBHEeHUH JIMHEMHOTO MHOT000pa3susi

11.8. AddunHas kombuHalus v adhduHHas 06010uka

11.9. Teopema 06 adduHHOM 060/10UKe KaK TUHEMHOM MHOT000pa3nuu

11.10. AdduHHO He3aBUCUMbIe TOUKH

11.11. OrmpegeneHue BbIMYK/I0M KOMOMHAIIMN U BBIMTYK/I0M 000/I0UKM MHOXXECTBA TOUEK

11.12. Teopema Beitnsa-MuHKOBCKOT0

12. EBK/IH/J0BbI BeKTOPHbIE IPOCTPAHCTBA

12.1. OnpepeneHuve eBK/IMA0Ba BEKTOPHOTO NpocTpaHcTBa. CBOMCTBA CKaIsIpHOTO
MPOU3Be/IeHUs

12.2. IloHsATHA A/IMHBI BEKTOPA, OPTOrOHA/IBHBIX BEKTOPOB, YI/Ia MEXKy BEKTOPaMH.

12.3. BekTopHbIi BapuaHT TeopeMsl [Tudaropa

12.4. HepaBenctBo Koru-byHAKOBCKOIo

12.5. HepaBeHCTBO TpeyroJibHUKa

12.6. IloHsATHS OPTOrOHAIBHONM, HOPMUPOBAaHHOW, OPTOHOPMHPOBAHHOM CHCTEM BEKTOPOB

12.7. Teopema 0 MMHEHOM HE3aBUCUMOCTH OPTOrOHA/IbHOW CUCTEMbI BEKTOPOB

12.8. Teopema 06 OpTOHOPMHPOBAHHOM 0a3uce eBK/IM0Ba BEKTOPHOTO MpocTpaHcTBa. [Iporecc
oproroHanu3anuu ['pama-IImuara

12.9. TeopeMa 0 BBIYUC/IEHUH CKA/IIPHOI'O NPOU3BeIeHUs] uepe3 KOOPAUHATLI BEKTOPOB B
OPTOHOPMHPOBAaHHOM Oa3wce

12.10. TloHsiTMe OPTOrOHATBLHOCTH BEKTOPA M MOAMPOCTPAaHCTBA, ABYX MOAPOCTPAHCTB

12.11. TToHSTHUS OPTOrOHA/ILHOM CYMMBI ¥ OPTOrOHA/IbHOTO [I0TI0/IHEHUS

12.12. Teopema 0 HaxOXJ€HUH OPTOrOHA/ILHOTO JIOTIO/THEHHUS K TTOATIPOCTPAHCTBY

12.13. TloHsiTHe OPTOrOHA/IBLHOM MPOEKLMK BEKTOpa Ha MOANPOCTPaHCTBO. PaccTosiHue OT
BeKTOpa /10 MOANPOCTPAHCTBA. YTOJI MeXXJy BEKTOPOM U MOAIPOCTPAHCTBOM

12.14. Matpuua ['pama

12.15. ITpumeHeHue MaTpuLipl ['paMa K HaXOXKAEHUIO0 KOOPAUHAT BEKTOPA U OIpe/ie/IeHUI0
JIMHEHOM He3aBUCUMOCTH CUCTeMbI BEeKTOPOB,

12.16. TIpumeHeHue MaTpuLbl ['(pama K OPTOrOHa/IbHOMY MPOEKTUPOBaHUIO BEKTOPa Ha
MO/NPOCTPAHCTBO

12.17. HaxoxzaeHue ob6bemMa k-MepHOTO Tlapasuie/ieniire/ia uepe3 MaTpuily I'pama

12.18. OpMUTOBO CKa/IsIpHOe NIPOM3BeieHre U YHUTapHOe BEKTOPHOe IIPOCTPaHCTBO
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13. JIuHeiiHbIe onepaTopbl

13.1. TToHATHUS TUHEMHOTO OTOOPA’KEHUS 1 JIMHEMHOTO OrepaTopa

13.2. Oripegenenre MMHEHHOTO 0TOOpa)keHHsT Ha Oa3uce BEKTOPHOTO TIPOCTPAHCTBA

13.3. ToHsATHE MaTPHL{bl IMHEHHOTO 0TOOpaXkeHust

13.4. Teopema 06 OCHOBHOM CBOMCTBE JTMHEHHOTO 0TOOPa)KEHUSI U €r0 MaTpPHULIbI

13.5. Teopema 0 BEIUMC/IEHHH MaTPHI[bl TMHEMHOTO OIlepaTopa Mpu U3MeHeHUH Oa3rca
BEKTOPHOI'0 ITPOCTPaHCTBa

13.6. Ormipegenutens MaTpUL{bl IMHEHHOTO oriepaTropa. Ero He3aBUCMMOCTB OT BbIOOpa Gasuca
BEKTOPHOI'0 ITPOCTPaHCTBA

13.7. TloHsATHe 0Opa3a u sifipa TMHEHHOT'O 0TOOPayKEHHUSI

13.8. Teopema o 3-x cBoiicTBa 00pa3a ¥ sifipa TMHEMHOTO OTOOPasKeHHST

13.9. IousTHeE paHra u JedekTa MMHeltHOro oTobpakeHust. TeopeMa O CBsi3U MOHSTUI paHTa U
JedekTa MMHeRHOro 0ToOpaXKeHUs

13.10. IToHsITME UHBaPUAHTHOTO MOAIIPOCTPAaHCTBA TMHEMHOT0 orepaTopa

13.11. TloHsTHS COOCTBEHHOTO 3HAUEHUSI U COOCTBEHHOT'0 BEKTOpA TMHEWHOT0 orlepaTtopa

13.12. TlousiTvie cOGCTBEHHOTO MIOATIPOCTPAHCTBA JTMHEMHOTO OTlepaTopa, COOTBETCTBYIOIIEr0
COOCTBEHHOMY 3HaUeHUIO

13.13. TloHsaTHS XapaKTeprCTUYeCKOHW MaTpPHULIbl U XapaKTepUCTUUeCKOr0 MHOrOu/IeHa
JIMHEWHOT o oreparopa

13.14. Teopema 0 He3aBUCUMOCTH XapaKTepUCTHUeCKOr0 MHOTOu/IeHa OT Bblbopa 6asuca
BEKTOPHOI'O IIPOCTPaHCTBa

13.15. Teopema 0 HaXOXK/IeHUH COOCTBEHHBIX 3HAUEHUI TMHEMHOTO ollepaTopa Kak KOpHei ero
XapaKTepuCTUUeCKOr0 MHOIOU/IeHa

13.16. Teopema o HaxOX/jeHUH COOCTBEHHOTO MOAMIPOCTPAHCTBA, COOTBETCTBYIOIIETO
coOCTBEHHOMY 3HaUeHMIO Kak sifipa oriepaTopa

13.17. TlonsTHA Clefia v IJ1aBHbIX MUHOPOB KBaJpaTHOU MaTpULibl. TeopeMa O BbIUMC/IEHUN
XapaKTepuCTUUeCKOro MHOrOU/IeHa yepe3 r71aBHble MUHOPbI MaTpPHULIbI JIMHEMHOTO
orepaTopa

13.18. TToHsTHE anreOpanuecKol ¥ reoOMeTpUUeCKOH KPaTHOCTH COOCTBEHHOT'O 3HAUeHHSI
JMHEeMHOTro orepaTopa. TeopeMa 0 CBs3M IMOHSATHI a/reOpanuecKoi ¥ reoMeTpruuecKoi
KpPaTHOCTH COOCTBEHHOTO 3HAaUeHHsI TMHEHHOTO oriepaTopa

13.19. Teopema o mpsiMoii cymMMe COOCTBEHHBIX MTOIPOCTPAHCTB (O TMHEMHOU He3aBUCUMOCTH
COOCTBEHHBIX BEKTOPOB)

13.20. I[TonsTHe fuaroHanIW3UpyeMoro JMHENHOro orepaTtopa. TeopemMa o MaTpuLie TMHEWHOTO
orepaTopa B 6a3uce 13 cOOCTBEHHBIX BEKTOPOB

13.21. TloHsiTWe KOPHEBOT'O BEKTOPAa ¥ KOPHEBOI'O MOATIPOCTPAHCTBA

13.22. TlonsThe cepu, onpe/iesisieMON KOPHEBLIM BEKTOPOM. [ToHSITHe LIMK/INYeCKOTro
noAnpocTpaHcTBa. Teopema O IMHeNMHOW He3aBUCUMOCTH CepPUH, Olpe/ie/sieMou
KOPHEBbIM BeKTOPOM

13.23. OrmpesieneHue KOpAaHOBOM KIeTKU U )KOPAAHOBOM HOPMa/ibHOM (POPMbI MaTpPHULIbI
(>kopmaHoBoM MaTpulLibl). TeopeMbl 0 CyLeCTBOBAHUU U €JUHCTBEHHOCTH XKOPJaHOBOU
HOpMaJibHOW (hOpMBbI MaTpPHLIbI

13.24. TeopeMmsl 0 cMbIc/Ie anrebpanyeckoi ¥ reoMeTpUUeCcKoil KpaTHOCTH COOCTBEHHOTO
3HayeHus JIMHeMHOro onepaTopa

13.25. AnroputM HaxoXK/IeHHs )KOp/IaHOBa 0a3uca U KOPAAHOBOM HOPMa/IbHOU (hOpPMBI
MaTpHLIbI



13.26. AddunHbIe peobpa3oBaHUs U OJHOPO/IHbIE KOOPJUHAThI

14. IloBepxHOCTH BTOPOro MopsiakKa

14.1. YpaBHeHUs 3/UTMTICOU/IA, OJHOTIOIOCTHOTO ¥ ABYTIOJIOCTHOTO TUTIEpOOJIONOB,
3JUTANITUYECKOTO Y TUrepOo/IMueckoro napabosionzioB, KOHyca U LIWIWHAPOB BTOPOTO
ropsiiKa

14.2. ViccnepoBanve (GopMbl TIOBEPXHOCTH BTOPOTO MOPsi/IKa 10 KAHOHMUYECKOMY YPaBHEHUIO

14.3. TlocTpoeHue ceueHUs: TOBEPXHOCTH BTOPOT'O MOPsI/IKa MPOU3BO/IbHOM M/IOCKOCThIO

15. BuauHeliHbIe U KBa/ipaTUYHbIE (DOPMBI

15.1. Onpegenenvie bumHeRHON QYHKLIUN

15.2. Ormipegenenyie MaTpuLbl OnmuHeHOHM QyHKIMN. Teopema 06 OCHOBHOM CBOMCTBe
OunvHelHOW QYHKIMY 1 ee MaTpHLIbL. [ToHSITHE OMTMHEHOM (HOpMBI

15.3. TeopeMa 0 BbIUMC/IEHUM MaTpHLibl OUMHeHHON (GYHKLMK NIpY U3MeHeHnH 0asuca
BEKTOPHOI'0 IpocTpaHcTBa. Orpe/iesieHyie KOHTPYIHTHBIX MaTpPUL]

15.4. TlonsaTtue paHra OMIMHeHHOM QyHKLWHN U HEBBIPOXKEHHOW OMTMHeHHON QyHKLIWH.
Teopema 0 HE3aBUCUMOCTH PaHTa OW/IMHeHOU (GyHKIMM 0T BbIOOpa 6a3rca BEKTOPHOTO
NPOCTPaHCTBA

15.5. Ormpenenenre cMMMeTpUYeCKor OunrHeiHOW QyHKIMU. TeopeMa o MaTpurie
CUMMeTpUYecKor OumMHeHON (hYHKLIUN

15.6. OrnpezienieHue KBaZpaTUuHOM (opMbl. [ToHSITME MaTpULIbI U paHTa KBaJ[paTUUHON (hOPMBI.

15.7. Teopema 0 OMEKTUBHOCTH OTOOPayKeHUst MHOYKECTBA CUMMETPUUECKUX OUTMHEHHBIX
(GyHKLMI Ha MHOKECTBO KBaZlpaTUUHbIX (hopM

15.8. OrnpezienieHrie KAHOHUUECKOTO ¥ HOPMaJ/IbHOT'O BU/Ia KBaZipaTUUHOM opMbl. Teopema o
cyiiecTBoBaHUM 0asuca B KOTOPOM KBaJpaTU4Hasi opMa MMeeT
KaHOHWYeCKUM/HOpMasbHbIM BUA. Metop Jlarpanka

15.9. Ornpegenenue rooXUTeILHOIO U OTPULIATE/ILHOIO UH/EKCOB UHePLUH, CUTHATYPBbI.
3akoH vHepLmu CuibBecTpa

15.10. OmnpepienieHre MOI0KUTETHLHO/OTPULIATETBEHO OTpe/ie/IeHHOM, TI0J/1yonpe/je/leHHOU
KBa/IpaTUUHBIX (JOPM

15.11. Teopema 0 CBS3U M0JIOKUTE/IbHOM/OTPULIATE/ILHOW OIpe/ie/IeHHOCTH KBalpaTUUHON
dhopmbl ¢ uHAeKcamu uHepuyu. Kpurtepuii CuibBecTpa

15.12. bunuHeliHble ¥ KBa/[paTUUHble (HOPMbI Ha €BK/IM/IOBBIX BEKTOPHBIX TIPOCTPAaHCTBax. 3
JIeMMBI O CBSI3W OW/IMHEMHbIX GYHKIWN U TAHEWHBIX OMlepaToOpPOB

15.13. CaoiicTBa COOCTBEHHBIX BEKTOPOB CUMMETPUYeCKOM MaTpuLibl. CrieKTpasbHasi TeopeMa

15.14. Teopema o npuBeJieHNH KBaZlpaTUUHOW ()OPMBI K IJIaBHBIM OCSIM.

15.15. OmpepesieHrie TUIepIIOBEpXHOCTA BTOPOTO MOPsiAKa

15.16. TeopeMa o npuBe/jeHUH ypaBHEHUsI BTOPOI'O NOPsiIKa K KAHOHUYECKOMY BUZY B
NIPSIMOYTO/IbHOW CUCTeMe KOOpJUHAT

5. O0Opa3oBare/ibHbIe  TEXHOJIOTHH,  HMCIO/Jb3yeMble TPH  OCYLIeCTB/IEHHH
o0pa3oBaTe/IbHOr0 MPOLeCcca Mo AUCLUIIHHE

BBogHasa sekumMa — [aeT T1epBOe 1IeJIOCTHOe TIpe/icTaBjieHue O [JUCLUIUIMHE U
OpUEHTUPYET CTyZieHTa B CUCTeMe W3y4eHHUs [JaHHOW JUCLUIUIMHBL. CTyJeHTbl 3HaKOMSATCS C
Ha3HaUeHWEeM U 3ajlauaMM KypcCa, ero poJibl0 U MeCTOM B CHUCTeMe Y4ueOHBIX JUCLIMIUIUH U B
cucTeMe TOATOTOBKW B 1LiefioM. [laeTcss KpaTkuii 0030p Kypca, MCTOpPHUSI pa3BUTHSI HayKU U
TPAKTUKH, JOCTW)KEHUSI B 3TOU cdepe, MeHa M3BECTHBIX yUEHBIX, U3/1aratoTCs MepCrieKTUBHBIE
HarpaBJ/ieHHs1 ucciefoBaHU. Ha 3Toil /eKLuM BbICKA3bIBAIOTCS METOAUYECKHEe U



OpraHu3aljoHHbIe 0COOeHHOCTH PaboThl B paMKaX JaHHOW AUCLUTIIMHBI, @ TAK)Ke 1aeTCsl aHa/Iu3
peKoMeH/lyeMol yueOHO-MeTOMUeCKOl IUTepaTyphl.

AkapeMuueckas JeKius (WM JeKIyst 001ero Kypca) — Toc/ejoBaTe/lbHOe U3/I0KeHHe
Marepuaa, OCyLeCTB/sieMOoe MPeruMYIIieCTBEHHO B BH/le MOHOJIOTa TiperiofiaBaTesisi. TpeboBaHust
K aKaZleMUUeCKOl JIeKL[M1: COBPeMEeHHbIN Hay4yHbll YPOBEHb U HacChlllleHHasi UH(OPMATUBHOCT,
ybeauTe/bHas apryMeHTal¥sl, JOCTYITHas 1 ITOHSTHAs peub, YeTKast CTPYKTYypa U JIOTMKa, Ha/THure
SIPKUX TIPUMEPOB, HayUHBIX /I0Ka3aTelbCTB, 000CHOBaHWH, (HDaKTOB.

IIpakTHUeckoe 3aHATHE — 3aHSTHE, MOCBAIEHHOe OCBOEHHI0 KOHKPETHBIX YMEHUH U
HaBBIKOB U 3aKPeI/IeHHIO TIO/TyYeHHBIX Ha JIeKLIUK 3HaHWUH.

6. ITepeueHb MH(POPMALMOHHBIX TEXHOJIOTUH, MCI0/Ib3yeMbIX NMPH OCYIIeCTB/IEHHU
o0pa3oBaTe/IbHOr0 MpoLecca MO AUCHUIUIMHE, BK/IKOYas MepedyeHb JIMLEH3HOHHOIO
NpOrpaMMHOr0 obecneyeHusi ¥ WH(GOPMAIMOHHBIX CHPABOYHBIX cHCTeM (TpH
Heo00X0/JMMOCTH)

B nipotiecce ocyiiecTBieHrs 06pa3oBaTe/IbHOTO MpoLiecca UCTI0Mb3YTCS:

— a7t hOpMUpPOBaHUS TEKCTOB MaTepUasioB JJisl IPOMeXYTOYHOM U TeKylllel aTTecTalyn
— nporpammbl Microsoft Office, usnarensckas cucrema LaTeX;

— [7s ToWcKa ydeOHOUW JsuTepaTypbl OubOmmoreku Apl'Y — ABTOMaTH3UpOBaHHAas
oubmoreunas uHGopmaruonHas cucrtema "BYKU-NEXT" (ABUC "Byku-Next").

7. IlepeueHs OCHOBHOW H [IOTIO/THUTE/JHHOH Y4Ye0HOW JIMTepaTypbl, PpecypcoB
HH(OPMALIOHHO-Te/IEKOMMYHHKAI[UOHHON ceTH  «VIHTepHeT», HeO00XOAMMBIX /A
OCBOEHHS JUCIUIUITNHBI

a) OCHOBHASI:

Beknemuiues, /1. B. Kypc aHanuTHueCcKoi reoMeTpyUu U JIMHEWHOMW anreOpsl @ Yueb.
I1s By30B. / beknemuiues /1. B. - 12-e usp. , ucnp. - Mocksa : ®PU3MATIJIAT, 2009. - 312 c. -
ISBN 978-5-9221-0979-6. - TekcrT : ssektpoHHbIM // OBC "KoHcyibTaHT cTyAeHTa" : [caiiT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785922109796.html

COopHUK 3a/1au TI0 aHAIMTUYECKON TeOMeTPHH U JINHEeHO! anrebpe : yueOHOe
noco6uie st By30B / JI. A. Beknemuinesa, [1. B. Beknemures, A. FO. [TerpoBuu, 1. A. Uyb6apos.
— 9-e u3g,., crep. — CankTt-IletepOypr : Jlanb, 2022. — 496 c¢. — ISBN 978-5-8114-9224-4, —
TekcT : 3/1eKTPOHHBIN // JIaHb : 3/1eKTPOHHO-0MbO/mMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/190976

0) JOTIOTHUTE/TBHAS:

1. Hesckuii M. B. Jlekuuu no anredpe: yue6. mocobue ais By3oB. / M. B. HeBckuid;
Hayu.-meToz. coBeT mo MpUK/IagHOW MaTeMaTvke U uHpopmartvke ; YMO yH-ToB PO ;
Apocn. roc. yu-T um. I1. I'. Jemuposa - Apocnasas: Apl'Y, 2002. - 264 ¢

2. COopHHK 3aziau 1o anrebpe: yueb. mocobue ans By3oB : B 2 1. T. 2, U. 3 :
OcHoBHbIe anrebpanueckue CTpyKTypel / mof pea. A. WM. KocrpukuHa. - M.:
dusmatut, 2007. —168 c.
3. MogeHos, I1. C., CoopHUK 3a71au 110 aHauTUYecko reometpu / I1. C. MopeHOB,
A.C. IlapxomeHko, M.-IxeBck, PerysisipHast ¥ xaoThueckas AruHaMmuka, 2002, 384c.
4. Anekcangpos, II. C., Jlekuuy 1o aHaJMTUYeCKOM T'eOMEeTpUH : IOTOJHEeHHbIe
HeoOXO/IMMBIMU  CBeZIeHHsIMU U3 anrebpel € Tpuio)keHWueM coOpaHusi 3ajad,
cHabkeHHBIX pereHusiMH, cocT. A. C. [TapxomeHko : yuebnuk / I1. C. AnekcaHzpos.
- 2-e u3g., crepeorur., CII6., Jlans, 2008, 911c.
5. Umenna B. A. JluneliHas anrebpa: yueOHUMK fAns By3oB. / B. A. Unbun, 3. T.
[To3Hsik; M-Bo obpa3oBanus PO - 6-e u3g., crep. - M.: ®usmarnur, 2014. - 278 c.

6. Wnbun B. A. JluHeliHas anreOpa ¥ aHaMWTHUYeCKas reOMeTpuUst: yueOHUK /1Jisi BY30B.
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/ B. A. Wneun, T'. [I. Kum; M-Bo ob6pa3oBanus u Hayku P®; MI'Y - 3-e u3g., nepepab. uor. - M.:
ITpocnekT, 2015. - 393 c.

7. KoctpukuH, A. U., Beegenue B anrebpy : yueOHuK 115 By30B. U.1 : OCHOBBI

anreoOpel. - 2-e u3., uchp., M., ®usmataur, 2004, 272 c.

8. KoctpukuHx A. . Beegenue B anredpy: yueOHUK 4715 By30B.. U.2, JIuHeiiHas
anrebpa. / A. V1. KoctpukuH; M-Bo 0611]. u criel]. odpa3oBanus P® - 3-e uza. - M.: ®u3mMaT/ur,
2004. - 367c.

B) pecypchbl ceTu «IHTepHeT»

1. DnekTpoHHast bub/MoTeKka yueOHbIX MaTepranoB Apl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

2. UndopmaumonHas cucrema "EanHoe OKHO JocTyma K oOpa3oBarenbHBIM pecypcam”
(http://www.edu.ru (pa3gen YuebHO-MeToAMUecKass OMOMMOTEKA) WM TIO TIPSMOM
ccoinke http://window.edu.ru/library).

3. DJIeKTpPOHHO-OMO/MOTeUHAst CHCTeMa «YHHUBEpCUTETCKass OubaroTeka online»
(www.biblioclub.ru).

4. DnekTpoHHO-OMO/MMoTeuHas crctema «FOpaiit» (https://urait.ru/ ).

5. DJeKTpoHHO-010O/MoTeuHasi cucteMa «JIaHb»( https:/e.lanbook.com/).

8. MarepuanbHO-TexHHUYecKass  0a3a, HeoOxogummasi /I OCYILIeCTBJIEHUSA
00pa3oBaTe/ILHOrO MPOLIECCa Mo AUCLHUILUIMHE

MatepuanbHO-TexHUYecKast 6a3a, HeobxoAuMasi [Jisi OCyIleCTBIeHHs 0O6pa3oBaTebHOrO
TpoLiecca Mo JUCLUITUTMHe BK/TIOYaeT B CBOW COCTAB CrIeljfabHble TTOMeIeHHsI:

}  yueOHble ay[UTOPUH /i/Is TPOBE/IEHUSI 3aHATUH JIEKIIMOHHOTO TUTIA;

}  yueOHbIe ayJUTOPUH /I/Is TPOBE/IeHUsI TIPAKTUUECKUX 3aHATHH (CEeMHUHAPOB);

}  yueOHbIe ayJUTOPUH [I/is IPOBE/IeHUsI TPYTITIOBbIX U UHAWUBH/YaIbHBIX KOHCY/IbTAIINH;

}  yueOHbIe ayUTOPHUH /st IPOBEIEHHsI TEKYII[Ero KOHTPOJISE U TIPOMEXKYTOUHOM
aTTeCTaLuM;

}  moMelleHus /ISt CAaMOCTOSITE/TbHON PaboTh;

] TmoMelL[eHus /1Sl XpaHeHHs! ¥ IPOGUIaKTUUeCKOr0 00C/Ty)KUBAHUSI TEXHUUECKUX CPEZICTB
o0yueHwus1.

CrielipasibHble TTOMEIIeHHsT YKOMIIEKTOBAHbI CPeACTBaMKU O0YUYeHUs], CTy>KallUMU JJIst
nipeZicTaB/ieHust yueOHOM HHpOPMaIy 00/IBIION ayAUTOPUH.

[MomeliieHys1 A7IsI CAaMOCTOSITIbHOW paboThl 00yuarOLUXCsl OCHAIeHbl KOMIbIOTEPHOU
TEXHUKOH C BO3MOKHOCTBIO TIOJK/IIOUeHUsI K ceTH «VHTepHeT» U obecrieueHWeM J[OCTyIa B
3/IeKTPOHHYIO MH(OPMAaLIMOHHO-00pa30BaTeNbHYI0 CPely OpraHH3alvH.

YuCI0 1mocaZiouHbIX MeCT B JIEKIIMOHHOHM ayJUTOpUX 00ibliie MO0 PaBHO CIUCOUHOMY
COCTaBY TIOTOKQ, a B ayAUTOPUH [I/Isl IPAKTUYECKUX 3aHATHH (CEMHUHAPOB) — CIIUCOYHOMY COCTaBY
TPYIIBI 00yYaroIKXCsl.

ABTOp(BI) :

HoueHT Kadeapsl JUCKPETHOTO aHau3a, K.g.-M.H.  A.B. Hukosaes
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IIpunoxenue Nel K paGoueid mporpaMme JAMCIUITTHHBI
«Anredpa u reomeTpus»
DoHJ OLEHOUYHBIX CPe/JCTB
AJISl IPOBe/IeHUus TeKylleld U MPOMe)XXyTOUHOM aTTeCcTalli CTy/IeHTOB
M0 AUCLUIIUHE

1. TunoBbIe KOHTPOJ/IbHBIE 3a/JaHUS WM HHbIE MaTePHA/Ibl, HE0OX0UMBbIE /1A OL€HKH
3HaHUM, yMeHHH, HaBbIKOB U (WIH) ONbITA /|eATeJIbHOCTH, XapaKTepH3YILIUX 3Tanbl
(opMupoBaHUs KOMIIETEeHI[UI

1.1. KoHTpoJIbHBIE 3aiaHNs U HHbIe MaTepHaJibl, HCI0/Ib3yeMble B poIjecce TeKyIeu
aTTecTalu

BapuaHT KOHTPO/IbHOM padoThl Ne 1
(ITpoeepka OIIK-1 6 uacmu ymeHuti pabomsl ¢ cucmemamu JAUHeUHbIX ypaeHeHULl,
KOMI/IEKCHbIMU YUC/AaMUu U Mampuyavu)

3aziaHust OTBeThI
1. Haiitu obi11iee perieHye U 0JHO YaCTHOE Obuee pemeHI/I s — 24 + 2,
o . 3~ X4
pellieHre CUCTeMbl IMHeMHbIX ypaBHeHUM: 1
4x1 — 2xy — 6X3 + 8x4 = 10, Xy = X3+ 2%y — 1.
3x1+ 2% —8x3— x4 =4, YacTHoe peliieHUe:
{ X1:2,X2:—1,X3:0,X4:O

—3x1 + X + 5x3 — bxy = -7,
—2x1 + 3%y + X3 — 8x4 = -7

2. PeiuTe ypaBHeHUe: z=1- i\/§

.. 8

(V3+1i)
z—|zl=_____ "
128
3. BbIUMC/INUTEL 3HaueHUe BblpakeHUs: £ . \/3)
- +(—1

4 18 z

3
A
3
~1+ V3i i(£+2i)

4, Peéumb KIATPHUIOR YpaBHEeHNE:y 3 (1 4)
XC, D+ Hx=(; ) 3 4
3 1 1
5. BBIUMC/IUT MaTpULly A U HalTH K Hell 0 3 -5
oGparayro A~ A= 2 SL );
10 2 1 3 % (1) 1 ]24 30" 2
A=Q0 2 1 0C; 4 5) A 8(4 -5 5)
1 2 0 2 -4 -3 3
-1 1 -1
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BapuaHT KOHTPO/IbHOM padoThl Ne 2
(ITposepka OIIK-1 ¢ uacmu ymeHuti pabombl ¢ 2pynnamu, Koabyamu, noasimu,
onpeodesjiumesiemM u paHz0M Mampuybl)

3aziaHust OTBeThI
1. Pemmthb crcTeMy JTMHEWHBIX ypaBHEHUMN x=1y=22z=3
3x+2y+z=0,
2x+y+3z=3,
x+4y+4z =1
B KOJIbL|e BBIYETOB 10 MOZYJIIO 5.
2. BBIUUC/IUTE Ompejie/vuTe/ b 77
4 5 5 2 7
4 2 3 6 4
b 7 1 7 17
5 4 3 8 4
5 3 0 3 0
3. Berunciute onpepenuresib n-ro nopsaka: 1 (5n_1 " 2”‘1)
Fl 2 0 0 01 3
27 50 0
0 2 7 5 0
0 0 2 7 0
I : R |
o o o 0 - 7
4. IMaubl Toukn A (6,2,1), B (3,1,3), C (2,3,6). _7V3
Haiitu muiomiaZib ¥ BHYTpeHHHE  YIJIbI B ¢
TpeyronbHuka ABC. 2nm m
3766
5. Hansl Touku A (3,5,4), B (8,7,4), C (5,10,4)u V= 14§

D (47,98),
TeTpaszpa. Haliti 06béM TeTpaspa v AJIMHY
BBICOTBI, OMYIIIeHHOU 13 TOUKU A.

SABJIAOIHECH BepIIMHAMH

3V

BapuaHT KOHTPO/IbHOH paboTsI Ne 3
(ITposepka OIIK-1 ¢ uacmu ymeHutl paGombl C KpuebLMU 8Mmopo20 NOpsioKa u

MHO20Y/1eHamMu)
3aziaHust OTBeThI

1. Ilpu KaKuX 3HAUEHUSAX ) CyMMa JBYX KOpHei 3

MHOrousieHa

3x% —6x* —yx + 6

paBHa 07?
2. Haiitu HOJT MHOrOusTeHoB f(X) u g(x) u dix)=(x+1)

ero JIMHelHHOe BbIpaKeHHe uepe3 f(X) u d(x) = —(x = 1) f(x) + (2x* — 3x

8(x): + 2)g(x)

flx)=2xt—x®-3x> +x + 1,
gx) =2 —2x - 1.
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3. Pa3noXuTe MHOroOWIeH Ha HelpUBOJVMBbIe
COMHOKMTe/IM HaJ, TOojeM palOHaIbHbIX

yucet:
6x° +16x* +2x3 —13x2 + 4

(x+2)Bx +2)(2x* —2x + 1)

7 y)
4. CocTaBUTh YpaBHeHME 3JUIUIICA, UMEIOLLero X y 1
ob1He hoKasbHBIE XOP/bI C THUIepOo/Ioi 5 + 3
5x2° 5y?
4 6
5. Hanucath KaHOHMYeCKOe ypaBHeHHe KPUBOMU Xy 1
BTOpOro mopsizika ¢ ¢okycamu Ha ocu Ox, 144 B 5 -

eCc/im ee YpaBHEHUE B
KOOpArHaTaxX UMeeT BU/:

MOJIAPHBIX

6 — 7c0sQ

BapuaHT KOHTPO/IbHOM padoThi Ne 4
(ITposepka OIIK-1 ¢ uacmu ymeHutl pabombl ¢ 8eKIMOPHbIMU U ApuHHBIMU

npocmpaxicmeamu)

3agaHust

OTBeTbI

1. O6pa3yeT /1 MHOXeCTBO 2 X 2 MaTpul] C
PaBHOM HYJ/II0 CYMMOW BCe€X 3J/IeMEHTOB
BEKTOpDHOe TipocTpaHcTBo? Ecmu ga, To
HalTH ero 6asuc U pa3MepHOCTb.

Ia, obpa3syeT (TIpoBepKa CBOMCTB).
basuc;

C g Syt

Pa3mepHoOCTE paBHa 3

2. anel faBe  mpsMble. Y CTaHOBUTB,
repeceKaroTcs OHY, CKpeL1BaloTCH,
napajyielbHel  WIA  coBhajarT. Ecmum

MpsiMbIe TI€peCeKdrOTCA WM IlapdJ/I/Ie/IbHbBI,

COCTaBUTb  ypaBHeHWE  IUIOCKOCTU  MX
cozepkarteun
x-1 _y+16 _ z x+3 _y _ z-4
—_ = | J—— == R
-1 4 1 4 2 -1

IIpsiMble repecekaroTCA
YpaBHeHue IIJI0CKOCTH

2x -y +6z-18=0

3. HaiiTu TOuKy, CHMMETPUUHYIO K TOUKe

(6,2,-1) oTHOCUTENBHO TIPSIMOIA:
2x+y+2z2-3=0,

Urty+32-5=0

(-2,4,-3)

4. Hahitu Kakoi-HHUOyAb 06asuC  CHUCTEMBI
BEKTOPOB U BbIPa3UThb uepe3 Hero OCTa/bHbIe
BEKTODPbI CUCTEMBI:
am=@3,-2,253) a=(1,-3,23,2)
a3 =3,5,-2,1,00 as=(-42,-3,14)

Basuc: (ay, as, ay),

az = 2&1 - 3&2
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5. Haiitu 6asucel cymmbl M TiepeceueHus | ba3uc cymmer: aq, ap, as, by
JUHeNHBIX  obosouek  {ay, ay, ds) U | Basuc nepeceyeHust:
(bl, bz, b3>2 b1 =-2a1 +a; + as,
ap = (1,2,1, —2) bl = (1,1,1,1) b3 = 5&1 —ay — a3
a; = (2,3,1,0) b, =(1,0,1,-1)
a3 =(1,2,2,-3) bs = (1,3,0,-4)

BapuaHT KOHTPO/IbHOM padoThl Ne 5
(ITposepka OIIK-1 ¢ uacmu ymeHutl pabombl ¢ e6K/1UO0BbLMU 6eKIMOPHbIMU
npocmpaicmeamu u JAuHeUHbIMU Onepamopavu)

3agaHus OTBeThI
1. Haiitu cobCTBeHHBle TOANPOCTPAHCTBA Lo = ((3,1,-4)),
JIMHEMHOro  oreparopa  OPTOrOHAILHOIO L, ={(@1,-3,0),(04,1))

MPOEKTUPOBAHUA 3-x MEpHOr'o MpoCTPaHCTBa
Ha IIVIOCKOCTb

3x+y—-4z=0

2. Haiitu o00BbeM TpeyrosibHOW TIPU3MBI C 196
BepIIMHaMU A(0,1,0,1), B(1,1,3,2), 2
C(0,3,1,5), A(3,0,-12), B(4023) wu
C'(3,2,0,6)

3. Haifth coOGCTBeHHble  3HAUeHUS U L, =((2,0,1)),
COOCTBEHHBIE TIOANPOCTPAHCTBA JIMHEHAHOIO L, ={(1,1,1))
orneparopa

-2 1 2
-1 0 2)
-2 0 3

4. HaiiT OpTOroHa/IbHbINA 0a31UC BEKTOPHOIO (1,1,2,1),(-2,1,0,1),(2,5,-3,-1)

IIPOCTPAHCTBA

((1,1,21),(034,3),(3,0,2,0), (3,6, -1,0))

5. HawTtu yros mexxzy BeKTOPOM U
MO IPOCTPAHCTBOM:
L =¢(,-1,-1,1),(1,0,1,-1),(-3,1,1,0)),
x =(2,62,6)

Wl A

BapuaHT KOHTpPO/IbHOM padoThI Ne 6
(ITpoeepka OIIK-1 8 uacmu ymeHuti paGomsl ¢ #cOpOaAHO80U HOPMA/IbHOU (hopmoti,
noeepxHOCMAMU 8Mopo20 Nops0Kd, GUNUHelIHbIMU U Keadpamu4HbIMu (popmamu)

3afaHust OTBeThI
1. HailiTu HOpMa/bHBIM BHJ KBaJpaTUUYHOM y+y-y,-y,
s P
3x1 + 2x , X - 2x 4+ 2x1Xy — 4XX3 + 2X0X4
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2. Onpefenutb  TUM  JIMHWW,  HAWUTH | DJUIMIIC
KaHOHUUYEeCKOe ypaBHeHUe M KaHOHNYeCKYIO x2 ]/2
CHUCTEMY  KOOpAWHAT, W300pa3uTh Ha 4 + 1 =1,
IIOCKOCTH. KaHoHnueckast cuctemMa KOOp/[{HaT:
5x% + 6xy + 5y> —6x — 10y =3 =0 0 =(0,1),
1 1 1
er=(—x,——),=(—x,—&
1 ( \]Q s \]Q) s €2 ( \]—2 s \/E)
3. HalTy 1LeHTp CUMMETPUH  KPHUBOH, 4,2,-2)
MIOJIyUeHHOU CeueHueM  /IBYIIOJIOCTHOIO
runepboonga
X%+ 2% — 422 = -4
IUIOCKOCTBIO X + I + 2z = 2
4. HaliTu >0p/jaHOBY ()OpMY U >KOpJ,aHOB JKoppaHoga ¢opma:
0a3uc MaTpUIlbl TMHEHHOTO OTlepaTopa: 3 0 0 O
1 3 1 1 0 3 1 0)(
Gt 4 LhH 00 3 1
1 0 0 0 3
-1 2 0 3 YKoppanos Gaswuc:

1. F4(A) = (A -3)*

e1 =(2,1,2,-1),
e =(2,1,0,1),
ez = (1,1,1,0),
es =(0,0,0,1)

5. PemmTs ypaBgenne 5 ¢ X == O.xC )
X? = ) -1 3
( -3 5
-3 7
KpuTtepuu onieHUBaHHUs
Kaxkoe 3a/jaHe OIleHUBAeTCs OTAE/NLHO B 4 Oasna.
[1Tkaa olleHUBaHUs pelleH s 3a/]auu:
Banabl Kputepun
0 6asoB [TostTHOE OTCYTCTBHE PellleHus
1 6amn 3ajiaua pellleHa MeHee YeM Ha I10JIOBUHY,
WA [JIONyIeHbl Ccojiep)KaTe/bHble OMIMOKA B
AJITOPUTME PeIIeHUsT
2 basia 3ajjaua pelieHa He TIOJIHOCTBIO, HO Oosee
yem Ha TI0JIOBUHY, 101 JIOTTy1LIeHbI
BbIUMC/TUTE/IbHBIE OLITUOKH, TIOBJTUSBIINE Ha XO[
peleHus 3a7jauu
3 basta 3azjaua pelieHa, HO JOMyILIeHbI
HEe3HAUMTe/IbHbIE BLIUNC/IUTE/IbHBIE OLTUOKH, He
BJIMSIIOIIME Ha XO/] PellleHusT 3alauu
4 6ana 3a/jaua peleHa BepHO
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bannbl cymMmmHUpyeTcst o BCeli KOHTPOJIBHOUM paboTe U TePeBO/SATCS B OLIEHKY TI0
cleiyroLLen 1IKare:

Bannbl OneHka
Memee 8 6anioB «HeynoB1eTBOpUTEILHO»
8 — 11 6amioB «Y [IOBJIETBOPUTE/ILHO»
12 — 15 6anioB «Xopo1o»
Bosee 15 6amioB «OTIMUHO»

1.2 CniucoK BOoNpocoB U (M/IK) 3ajaHUH AJisl IPOBe/|eHNs MPOMEeXYTOUHOH
aTTecTaluu

BapnaHT 3K3dMEHdIfJMOHHOT 0 omerasal ceMmecTp

3ajaHusa OTBeThI

1. CdopmynupoBath orpezeneHre 6a3MCHOTO Pa3spnen 6.2
MuHopa. [IpuBectu npumep

2. CdopmynupoBaTh orpejeieHre BeKTOPHOTO Pa3gen 5.16
rpou3Be/ieHrst BeKTOpOB. [IprBecTn nprumep

3. ChopmynupoBaTh oripefie/ieHle U HarMcaThb Pazpnen 7.2
KaHOHWYeCKOUW ypaBHeHHe rUrepOosib

4. OripefenTb KpaTHOCTb KOpHS X = —1 3

MHOTOY/IeHa
4x° + 8x* - 3x3 —17x2 - 13x - 3

5. OrnpefiesiTh BBIPOXKJ€HAa MaTpULiA WU HET Martpwuiia BEIpOXKeHa
1 2 1 3
aFd Y
2
3 2 5 1
6. CdopmynupoBath M [j0Ka3aTb TeOpeMbI O Paznen 4.3
eIMHCTBeHHOCTU HEeUTPaJbHOro u
CUMMETPUYHOTO 3JIEMEHTOB /i/isi OMHApHOU
orepaluu
7. CdopmynupoBaTb W Jl0OKasaTb IpPaBUIIO Pa3pen 5.12
Kpamepa
8. CdopmynupoBaTh U [0OKa3aTb TeOpeMy O Pa3pen 8.15
paLjMoHa/IbHBIX KOPHSAX MHOTOU/IeHa
9. llyctb A — n X n marpuua. Bxogut nu Bxopaut co 3HaKOM
Tpou3sBe/ieHue 3/1eMEeHTOB oOovHOM (_1)@
JUaroHa/li B  PasBEPHYTOe BbIpaKeHHe TH
onpezenurens? W, eciiu BXOAUT, TO C KAKUM nln=1)
3HAKOM? -1 2
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10. Haiitu 3Hauenus a, b, ¢, ecyii U3BeCTHO, UTO

OHM ABJIAIOTCS KOPHSIMM ypaBHeHUsl
—ax’ +bx -c

X

3

N =
SN
I

2 pelleHuUs:

=-1,b=-1c=1,
=c¢ = 0,a — ntoboe ymncno

KpuTepun oneHuBaHus

[Tokasarenu Kpurepun 4-6asibHas 1IKana
(YpoBeHb OCBOeHMS1)
1. 3HaHWe OCHOBHBIX OTpe/ie/IeHUl 1 OT/JIMYHO
TeopeM JIMHeHHOH anreOpsl. (IOBBIILIEHHBIIT
YPOBEHb)
2. YMeHHe CaMOCTOSITEe/IbHO /I0Ka3bIBaTh
OIIK-1 YTBEP>KJEHUSI U PelllaTh TeOPeTHUECKHe
3Hare: 3ajlaud B paMKax Kypca anarebpbl u
— MOCTAHOBKH 3a/jau reoMeTpuu
JINHEMHOMU anreOphI;
— OCHOBHbI€ TTOHATHS 1 3. YMeHHe peliaTh OCHOBHbIE 3a/Iauu
(hopMyJIHPOBKU TEOpPEeM. Kypca:
— OCHOBBI TEOpHH MATPHL 1 CHCTEeMBI JIMHEMHBIX YPaBHEHUH,
OMpEAETUTENEH, KOMIIJIEKCHBIE UMC/Ia, OTIePALIUH C
— CBOUCTBA MHOTO'/IEHOB,; MaTpHLlaMH, BHIUUC/IEHHE OTIPeIe/TUTE/IS U
- K{aCCHd’HKauH}O " paHra MaTpHI[bl, CBOMCTBAa MHOTOU/IEHOB U
CBOUCTBA KPUBBIX BTOPOTO KPUBBLIX BTOPOI'O MOPS/KA, ONeparLiiu C
nopsfKa. BEKTOPaMH.
— OCHOBBI TEOPUH
BEKTOPHBIX TIPOCTPAHCTB. 4. YMeHue peluarh 3ajlauu IMHEeMHON
asireOpbI MOBBILIIEHHON CI0)KHOCTH Ha[
YMmerb: TIPOU3BOJILHBIMU KO/TbLIAMH U TIOJIAMH
— pelath CUCTEMBbI
/TAHEMHBIX yPaBHEHH; 5. ByiageHue maTemMaTUUeCKUM arrapaTrom
— BBITIOJIHATE OMEpariim ¢ anreOpbl ¥ TeOMETPHH.
MaTpHUIaMHU; =
Hapxou,u;HTb’KopHH 1. 3HaHKMe OCHOBHBIX OTIPe/ie/IeHUI 1 Xopoo
TeopeM JIMHeMHOU anreOphl. >
MHOT'OY/ICHOB; P p (6a30BbIi ypOBEHD)
— BBITOJTHSITD OTIEPAL[UHU C
BEKTODAMIL: patt 2. YMeHHe BOCIIPOU3BOAUTh
Hccﬁe OB’aTb KDUBLE Jl0Ka3aTe/IbCTBa OCHOBHBIX U
BT0 oroAno g KEll)' BCTIOMOTATe/TbHBIX YTBEP)KAEHHI 1 TeOpeM
p PAAKa, 13 Kypca anreOpbl ¥ TeOMETPUH.
— [IOKa3bIBaTh OCHOBHbIE
TBEP)KEHUSI K TEOPEMBI.
YTBEPHKA p 3. YMeHue peliaTb OCHOBHEIE 3a/1aud
Bnapets: Kypea:
MaTEMa:I‘I/IIIECKI/IM CHCTEeMbI JIMHEWHBIX ypaBHeHUH,
anMapaToM anreBpbI 1 KOMIUIEKCHBIE UKCJIa, OTIepariiu C
FeOMeTpHUH; MaTpUL[aMH, BEIYUCIEHUE OTpe/e/TUTeNs 1
HaBbIKaM;/I paHra MaTpHIIbl, CBOWCTBA MHOT'OU/IEHOB U
KPUBBIX BTOPOTO TIOPSi/IKa, OMepariuu C
WCII0/Ib30BaHMs armapara BEKTODAMY
anreOpbI ¥ TeOMETPUH TIPU paMmi.
peIIeHUH KOHKPETHBIX
3azau 4. ByiafjeHre MaTeMaTHUYeCKUM arrapaToM
anreOpbl ¥ TeOMETPUH.
1. 3HaHUe OCHOBHBIX OTpefie/ieHul 1 Y 10BIeTBOPUTE/ILHO
TeopeM JIMHeHOH anreOphl. (IIOpOTOBbIH yPOBEHB)
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2. YMeHHe pellaTh TAMOBBIE 3a/jlauM Kypca:
CUCTeMbI JITHEWHBIX YPaBHeHUH, oTieparfui
C MaTpHULIAMHU, BEIUUC/IEHYE OIpe/ie/IhTers,
TOMCK KOpHe MHOTouJ/IeHa, orepaLiy ¢
BEKTOPaMH.

3. BrajieHre MaTeMaTHUeCKUM arriapaToM
anreOpbI ¥ TEOMETPHH.

3HaHus1, YMeHHs U HaBbIKU
chopmMupOBaHbI B He/IOCTaTOUHOM

HeynosnieTBoputenbHO
(YypoBeHb He

CTerleHn

cchopmMUpOBaH)

BapuaHT 3K3aMeHaIHOHHOT0 OusieTa 3a 2 ceMecTp

3ajanus OTBeThI
1. CdopmynupoBaTb onpezesieHye Pazpen 13.11
COOCTBEHHOTO BeKTOpa JIMHEHHOT 0
oneparopa. [IpuBectu rnpumep
2. CdhopmynupoBaTh OMpe/ie/ieHHsl BBIMYK/IOU Pazgen 11.11
KOMOMHAIMM U BBINYKJOM  000I0UKU
MHO>KeCTBa Touek. IIprBecty npumep
3. ChopmynupoBaTh ompejie/ieHUs eBKIUI0Ba Pazgen 12.1
BEKTOPHOI'O MPOCTPAaHCTBa
4. Hautu IJIOLAlb TpeyroJIbHUKa 3\/3
A(1,1,1,1),B(3,1,3,2),C(4,0,2,2) 2
5. OrnpepenuTsk SBASETCS U KBaJpaTH4YHast He aBnsercs
¢dopMa oTpULIaTeIbHO OTpe/ie/IeHHOU
—x? — 5% — 22 — dxy — 2yz
6. CdhopmynupoBaTh U [0Ka3aTb HepaBEeHCTBO Paspmen 12.5
TpeyrojbHUKa
7. CdhopMynvpoBath M J0OKa3aTb TeOpPeMYy O Pa3gen 9.12
reoMeTpUYeCKOM CMBIC/Ie PaHTa MaTpPHULIbI
8. CdopmynupoBathb u JloKasaTb Pazgen 15.13
CIeKTpaabHYyI0 TeopeMy
9. Halitu cymMmmy umcesn, o0OpaTHbIX K i n l n l _4
COOCTBEHHBIM 3HAUEHUSIM MaTPUIIbI M A Az
2 1 1
1 1 0
1 0 4
10. CocTaBuTh MaTpuIy orepatropa (G
-1 0

opTor OHa/ILHOT 0/ 3€pKa/IbHOI'O OTpaXXeHU4A
Ha TIJIOCKOCTH OTHOCHUTEJ/IbHO HPHMOﬁ X +

y=0
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KpuTepuu oneHuBaHuA

ITokazarenu Kpurepuu 4-6anibHas Kasa
(YpoBeHb OCBOEHHMS)
OI@K-1 CTyeHTOM JaH TIOJIHbIM, B JIOTUYECKOU OTMyHO
3HaTh: MOC/Ie/I0BaTe/IbHOCTH Pa3BepPHYTHIA OTBET (TIOBBILIIEHHBIH
— MOCTAaHOBKH 3a7a4 Ha [I0CTaBJ/ICHHBIHN BOIIpOC, raoe OH ypOBEHL)
JIMHEWHOM anreGpel 1 MPOJIeMOHCTPUPOBa/ 3HaHUS TIpeaMeTa B
aHa/IMTUYeCKOH MOJHOM O00bemMe yueOHOM TIPOTPAMMBI,
reoOMeTpury, JOCTaTOYHO r/1y00KO OCMBIC/TBaeT
— OCHOBHbIE HOHATHA W | nyicIUTUINHY, CaMOCTOSATEJIBHO, U
(opMy/HPOBKH TEOPEM | cyepripiBatoLLe OTBeuaeT Ha
/IHEUHOM anreu6p b JIOTIOJTHUTe/IbHbIe  BOIPOCHI,  MPUBOJWT
aHA/TUTUYECKOH
. COOCTBEHHbIE TPUMEpPBI M0 TPObeMaTHKe
reoMeTpuy;
— BeKTODHEI®, MOCTaBJ/IEHHOTO BOIIPOCa, peLun
abduHHbIe U TIpe/I/IO’KEeHHbBIe TTPAKTUUECKHe 3ajiaHust 6e3
€BK/IU/OBbIe OLUMOOK.
IIPOCTPAHCTBA; CryfeHTOM [aH pasBepHYTbIM OTBeT Ha Xopol1o
- KﬂaCCHd)HKéHHIO MOCTaB/AeHHBIM  BOMpPOC, TJe  CTYAeHT (6a30BbIl YPOBEHB)
TIOBEPXHOCTEN BTOPOTO | nenMoHCTPUPYeT 3HAHMs, IPHOOpeTeHHbIe
TOpA/Ka; Ha JIeKI[MOHHBIX U MPAKTUUYeCKUX 3aHSTUSX,
— OCHOBBI TeOpUH
MHEHHbIX OTIEpaTOpOB a Takke TOJy4YeHHble TOCPeJCTBOM
1 KBagpaTMuHbIX bopv, | A3YUIEHHA 00s13aTe/TbHBIX y4eOHBIX
MaTepuasoB 1o KypCy, JlaeT
YMeTh: apryMeHTHPOBAaHHbIE OTBEThbI, TIPUBOJUT
— BBINOJHATH onepayuy | IPUMEPBL, B OTBETE€  TIPUCYTCTBYET
C BEKTOpPaMU; cBOOO/IHOE  B/IaZieHWe  MOHOJIOTHUECKOH
— WCC/IeZI0BATh peubto, JIOTUYHOCTh U TI0C/Iel0BaTeIbHOCTh
CBOMCTBA JIMHEHHbIX otBeta. OJHAKO /I0MyCKAeTCsI HETOUHOCTh B
OIIepaTopoB; oTBeTe. Pemvn IIpeaI0KeHHbIe
— periarb MpaKTUYeCKWe 3aJlaHUss C HeOO/bIIMMU
reoMeTpUUecKie HOTOUHOCTSIMIL
3a4/laui B €eBK/IMJ0BOM
HpOCTpaHCTRE; CryzneHTtom _ Aan OTBET, | Y /IOB/IETBOPUTELHO
— WccresoBaTh Kpyble | CBUIETETbCTBYIONINM B OCHOBHOM O 3HAHUM (OpOTOBBIM YPOBEHbD)
Y TTIOBEPXHOCTH BTOPOTO rnponeccoB H3yanMOﬁ AV CHUIT/INHBI,
nopszKa B o6mieM Buze; | OTIMYAIOIMICS HeJO0CTaTOYHOU IJIyOHHOM
— JI0Ka3bIBaTh Y TOMHOTOW pACKPBLITUSI TeMbl, 3HaHUEM
OCHOBHbIE 1 OCHOBHBIX  BOTPOCOB  TeopuH, ciabo
BCIIOMOTaTe/IbHbIE chopMUpOBaHHBIMU HaBbIKaMH  aHaIM3a
YTBEPKICHHA 1 SIBJICHHH,  TIPOL[ECCOB,  HEJOCTaTOUHBIM
TEOPEMBI 13 Kypca yMeHueM laBaTb  apryMeHTHUpOBAaHHbIE
anreOpbI ¥ TeOMETPUH.
OTBEThI u TIPUBO/TUTh TIpUMepBkI,
Brajers: HeZI0CTaTOYHO UCBOGO,Z[HBIM B/Ia/leHHeM
— MaTeMaTHYECKIM MOHOJIOTUUECKOW peublo, JIOTUUHOCTBIO U
armapatom anre6psi 1 | [OC/I€/I0BATeIbHOCTBIO oTBeTa.
TeOMeTpPUL; [loriyckaeTcsi  HECKOJIBKO ~ OLIMOOK B
— HaBBIKAMU COJlep’KaHuuU oTBeTa u pellieHnun
MCII0/Ib30BaHUsI MPAKTUUeCKUX 3aJjaHUM.
armapara areGpe! i CTyZeHTOM [iaH OTBeT, KOTOPBIM COZlepXUT | Hey1oB/IeTBOPUTEIBHO

reoMeTpuu MpU

HETOUHOCTEH],

psz Cepbe3HbIX
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pellleH’H KOHKPeTHbIX | OOHApY)KUBAKOIMK He3HaHWe IIPOL[eCCOB (YpoBeHb He
3a7a4. H3y4yaeMoit TpeMeTHOM obnactu, chopMHUpPOBaH)
OT/IMYAIOIIMIACS HETJTYOOKMM PaCKpPLITHEM
TeMbl, HE3HAaHHEM OCHOBHBLIX BOIPOCOB
TEOpHH, HeCHhOPMUPOBAHHBIMU HABBbIKAMU
aHa/M3a sIBJIEHW, TIPOLIECCOB, HEYMEHHEM
JlaBaTb ~ apryMeHTHPOBAaHHbIE  OTBETHI,
cnabbIM  B/IaJieHWeM  MOHOJIOTMYECKOM
peublo, OTCYTCTBHEM  JIOTUUHOCTH M
10C/1e/JOBATeIbHOCTH. BriBo/IbI
MOBEPXHOCTHBI.  PellleHHe MpPaKTUUECKUX
3a/laHUi He BBLINOJHEHO. T.e CTyZeHT He
crioco6eH OTBETUTh Ha BOIIPOCHI aXKe IPH
JIOTIO/IHUTE/IbHBIX ~HABOJSAIIMX BOMPOCAX
TIpero/iaBaTelis.

Tect AJIA CAMOIIPOBEPKH 110 pe3y/ibTdaTdM O0CBO€HHUA JUCIIUIT/IHHDbI

1. Cucrema MHENHBIX YpaBHEHUU

2x-y+3z=1,
{3x+2y—2z=2,4x
+5y—-5z=3

a) UMeeT OJJHO pellieHue;
0) uMeeT JiBa peIlieHust
B) MMeeT O@CKOHEUHO MHOTO PelleHHH;
I') He UMeeT pelLleHUH.
2. Haiitu 3HaueHus x, i/,  IpU KOTOPBIX MaTpuLia A sB/seTcst 06paTHOH K Matpulie B:

3 -2 1 2 21
A=(-1 1 -1, B=3 3 2)
x y 0 1 0 z

a) x =1,y =2,z =0;
0) x=-3,y=2,z=1;
B) x =0,y =0,z =1;r)
HU TIPY KaKuX.
3. HatiguTe umnciio, ob6paTHoe K 7 B KOJIbI[e BBIYETOB Z17 TI0 MOJYJTFO
17a) 3;
0) 5;
B) 7;
I') YHKC/IO 7 He uMeeT 0OpaTHOTO B KOJiblle Z7.
4. TIpu KakoM 3HaueHWH TMapameTpa a4 OTpe/ie/uTe/ b MaTPHULIbI

a a 5 a
g 4 1 4)
0 3 1
1 4 3 7
paBeH 427
a) 2;
6) 3;
B) 4;
r) 5.
5. Haiitu 00BEéM TeTpasgpa c¢ BepimHamu B Toukax A (2,1,-1), B (3,0,2), C (5,1,1) u
D (0,-1,3).
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a) 1;
1.
0) ;
B) %,
r) Touku A, B, C, D nexkat Ha OHOM TIJIOCKOCTH.
6. HaiiguTe unc/I0 pa3/IMYHBIX paljMOHAILHBIX KOPHEM MHOTOU/IeHa
3x3 —x? - 9x — 4.
a) 3;
0) 2;
B) 1;
r') MHOTOUJIeH He UMeeT PallOHa/bHBIX KOPHEeM.
7. OrpezeuTh B3aUMHOEe PACIIOI0XKeHHe TTPSIMOid
x-1 _Y=2 z+3
4 -1 2

Y TJIOCKOCTH
3x+2y—-52+2=0.

a) TpsiMas repeceKaeT MJI0CKOCTb;
6) mpsimasi apa’siiesibHa MJI0CKOCTH;
B) TIpsiMasi JIEXKUT B TIJIOCKOCTY;
r) mpsiMasi ¥ TVIOCKOCTh CKPeLUBar0TCSl.

8. Haiitu pa3amMepHOCTh JTUHENHON 000/I0UKH BEKTOPOB

am=2,-1,3,4,-1), a=(@1,2,-3,1,2),
a; = (5,-5,12,11,-5), ay = (1,-3,6,3,-3).

a) 5;
0) 4,
B) 3;
r) 2.

U, 114 U3BECTHO, UYTO BCe TIONapHble YIJIbI paBHbI ~. Bbibepure
JI1si BeKTOPOB 11, Ua’ 7374 ’ p y p : p

BepHbII BapUaHT:
a) BeKTOopa JIMHeMHO 3aBUCHUMBI;
0) BeKTOpa JIMHEMHO He3aBUCUMBI;
B) BEKTOpa MOTYT ObITb KaK 3aBUCHUMBI, TaK U He3aBUCHMBI.
10. Kakoii U3 repeunc/ieHHbIX BEKTOPOB SIBJISIETCSI COOCTBEHHBIM /1151 TMHEMHOTO OriepaTopa C

MaTpuLien
4 1 -1
2 5 -2
a) (1,1,1); e
6) (1,3,5)
B) (1,2,4);
r) (0,00).

11. KBaspaTtuuHas popma
X%+ 3y? + 422 + 2xy + 4xz + 2yz

a) TI0JIOXKUTEJILHO OTpe/iesieHa;

0) oTpullaTeLHO OTMpeiesieHa;

B) T0JIO’KUTEJTLHO TIOTyOTIpe/ie/ieHa;
I') He orpeiesieHa?

12. OnpegenuTk TUMN KPUBOM BTOPOTO MOPsiKa
5x2 + 6xy + 5> — 6x — 10y — 3 = 0.
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a) 3JUIUIIC;

0) rumnepbosa;

B) mapaboiia;

') BBIPOXK/IEHHBIN C/Tyyaii — rapa repeceKarouXcs MPsSIMbIX.

IIpaBu/IbHBIE 0TBETHI

Bomnpoc Ne [TpaBU/IBHBIN OTBET Bonpoc Ne [IpaBUIBHBIN OTBET
1 B 7 0
2 §) 8 r
3 6 9 6
4 a 10 B
5 B 11 r
6 r 12 a
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2. [TepeyeHb KOMIIeTeHIUM, dTanbl UX (JOPMUPOBaHMs, ONIMCAaHKe TOKa3aTe/leld 1
KpUTepHeB OLleHUBaHHUA KOMIIeTeHIMI Ha Pa3/IMYHbIX Tanax ux ¢opMupoBaHus,
OnMcaHue MIKa/IbI OLleHNBaHUSA

2.1. IlIkana oneHuBaHus C()OPMHUPOBAHHOCTH KOMITETEHI[HI U ee OMUCAHHe

OueHvBaHue ypoBHS C(OPMUPOBAaHHOCTU KOMIIETEHLM B IIpoLiecce OCBOEHUs
JUCLIATI/IVHBI OCYLLIeCTBIIIeTCS 110 CIelyIolllel TpeXypOBHeBO! LlIKaJle:

ITopoeoeblil yposeHb - TipeAiTiosiaraeT OTpayKeHre TeX 0XKUJAeMbIX pe3y/bTaToB, KOTOpbIe
oTipeZieISIFOT MUHUMAaJIbHBIA HAa0Op 3HaHW W (UM) yMeHWH W (W) HaBBIKOB, TIOJTyUeHHBIX
CTY/IeHTOM B pe3y/ibTaTe OCBOEHHS IUCIUIUIMHBI. [10poroBelii ypoBeHb sIB/IsieTCsl 00s13aTebHbIM
YPOBHEM J/1s1 CTYZieHTa K MOMEHTY 3aBepIleHHsI UM OCBOEHMS JaHHOU [JUCLIUIUIVHBI.

IIpodsuHymblii ypoeeHb - TIpeArioyiaraeT CloCOOHOCTh CTY/IeHTa MCIO/Ib30BaTh 3HAHUS,
YMeHMs], HaBbIKU U (W/IM) OMBIT JeATeNbHOCTH, NOJyUYeHHble NPY OCBOEHUM JUCLIUIIUHBI, JJIs
peleHNs Ipo¢eCcCUOHaNbHBIX 3a/a4. [IpoABUHYTHIN ypOBEHb MPEBOCXOAUT IIOPOrOBbIM YPOBEHb
T10 HECKOJIbKKM CYIL1[eCTBEHHBIM IIPU3HAKaM.

Bbicokuil ypoeeHb - TIpeAriosiaraeT CHOCOOHOCTh CTy/leHTa HCII0/b30BaTh IOTEHIIUA
VHTErPUPOBaHHBIX 3HAaHWM, YMEHWH, HaBbIKOB U (U/IM) OMbITA JeSTeIbHOCTH, TI0JyUYeHHBIX TpU
OCBOEHWU [IMCLMIUIMHBI, [Jid TBOPUECKOTO pelleHWs TpoQecCUOHaIbHbIX 3aZaud U
CaMOCTOSITE/ILHOTO TIOMCKa HOBBIX TIOAXOJOB B WX peLIeHWH IyTeM KOMOWHUDOBaHUS U
WCTIO/Ib30BAHUST M3BECTHBIX CIIOCOOOB pelleHHst MPUMEHUTEeNbHO K KOHKPETHBIM YCIOBHSIM.
Bbicokui1 ypoBeHb ITPEBOCXOUT ITOPOTOBbIM YPOBEHD I10 BCEM CYILleCTBEHHBIM ITPU3HAKaM.
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2.2, [lepeueHb KOMIIeTeHI{Mii, 3Tanbl X (GopMHUPOBaHUsA, ONIMCAHKeE MTOKa3aTe/leid U KpUTepHeB OlleHMBaHNUsI KOMIIeTeHI[UHM Ha pPa3/InuHbIX

JTanax ux ()opMHpPOBaHUS

JTanbl IIIkana ¥ KpUTepUH OLleHMBaHUA KOMIIeTeHI[UI
Ko opMH- Ha pa3/IMYHbIX JTanax ux (popMmupoBaHus
A dopma (bop IToka3arenu P (opmup
KOMIIe- poBaHuA
KOHTPOJIf OLleHNBaHUSA
TeHLUH (Ne TembI . . .

(paspena) Iloporosbiy ypoBeHb IIpoapBUHYTHIM YPOBEHDb BbiCcOKUH YPOBeHb
O6menpogdeccnoHabHbIE KOMIIETeHI[UU

3HaTh: 1. 3HaHUe OCHOBHBIX 1. 3HaHUe OCHOBHBIX 1. 3HaHMe OCHOBHBIX

OIIK-1

KoHTpoJsisHbIE
paboThi Ne 1 - 3,
JK3aMeH

1-8

— MOCTaHOBKHU 3a7iay
JIMHEeHOH anreOph;

— OCHOBHBIE TTOHSTHUS U
(hopMyIHMPOBKY TEOPEM.
— OCHOBBI TEOPUU
MaTpHL] U
onpejenuresien;

— CBOIiCTBa
MHOTOY/IEHOB;

— KnaccuyKaiuyo u
CBOMCTBA KPUBBIX
BTOPOTO MOPsZKa.

— OCHOBBI TEOPHHU
BEKTOPHbIX
TIPOCTPAHCTB.

Ymertn:

— pellaTh CUCTEMbI
JIMHEWHBIX YpaBHEHUM;
— BBIMOJIHATE OTepaLyy
C MaTpULIAMU;

— HaXOJJUTh KOPHU
MHOTOUJIEHOB;

— BBINIOJIHATH OIleparuy
C BEKTOpaMU;

orpefie/IeHHH U TeopeM
JIMHeHHOM anreOpsbl.

2. YMeHue peluarb
THUIIOBBIE 33/]auy Kypca:
CUCTeMbI JIMHEWHbIX
yPaBHeHUH, orepaLyuy ¢
MaTpULIaMH,
BbIUMC/IEHH e
oIipefe/iuTe/Isi, IOUCK
KOpHell MHOT'OUJIeHa,
oreparyy C BeKTOpPaMH.

3. Bnagenue
MaTeMaTH4eCKUM
anraparoM anreOpsl U
reoMeTpuHu.

orpezie/iIeHHH U TeopeM
NHEeNHOM anre6bpel.

2. YMeHUe BOCIIPOU3BOJUTH
Jl0Ka3aTe/bCTBa OCHOBHBIX
Y BCIIOMOTaTe/IbHbIX
YTBep’KZeHUI U TeopeM U3
Kypca anre0psI 1
reoMeTpUU.

3. YMeHue peluarb
OCHOBHBIE 33/Iau¥ Kypca:
CUCTEeMbI JIMHEHHBIX
ypaBHEHUH, KOMIUIEKCHBIE
YmC/Ia, OTepalfuu C
MaTpHIIaMH, BLIUKC/IEHHEe
orpezieJUTe ISl U paHra
MaTpHI[bI, CBOMCTBA
MHOTOUIEHOB U KPUBBIX
BTOPOTO MOPS/Ka,
oreparyy C BeKTOPaMH.

4. Bnagenue
MaTeMaTHUeCKUM
anrapaToM aareOpsl U
TeOMEeTPHH.

orpefie/IeHN ¥ TeopeM JTMHEeNHOU
anreOpsI.

2. YMeHre caMOCTOSITe/IbHO
[TOKa3bIBaTh YTBEP>KAEHUS U
pelllaTh TeopeTHUUecKye 3a7iaui B
paMKax Kypca aireopsl v
reoMeTpuHu.

3. YMeHue peliaTb OCHOBHbIE
3a[,auy Kypca:

CUCTEMbI JIMHENHBIX YPaBHEHUM,
KOMIL/IEKCHbIe YHCJIa, OIlepariiy C
MaTpuLlaMH, BEIYUC/IEHNEe
oTpe/ie/IUTe sl U paHra MaTpULIbI,
CBOMCTBA MHOI'OU/IEHOB U KPUBBIX
BTOPOTO M0OPsA/Ka, OllepaLuy ¢
BEeKTOPaMHU.

4. YMeHuUe peluaTh 3a7auu
JTMHEeWHOM anreOpbl MOBBIILIEHHON
CJIO’KHOCTH HaJ| [IPOX3BOJIbHBIMHU

KOJIbLIaMH U TTOJISIMA

5. BiiajieHre MaTeMaTU4eCKUM
anrapaToM aaredpbl U reOMeTpPHUH.




— WCCeZloBaTh KPUBbIE
BTODOTO TIOPSi/IKa;

— JlOKa3bIBaTh
OCHOBHbIe
yTBeP>KIEeHUs U
TEOpeMbI.

Bnagern:

— MaTeMaTU4eCK1M
arrapaToM aaredpbl U
reoMeTpHy;

— HaBbIKaMHU
ICII0/1b30BaHKs
arrapara ajaredpbl U
reOMeTpHH TIPH
peleHNY KOHKPeTHBIX

3ajau.

KoHTpoJibHBIe
paboThl Ne 4 — 6,
JK3aMeH

9-15

3HaTh:

— TIOCTaHOBKM 33/ja4
JINHEMHOU anredphl U
aHaJIMTUUeCKOU
reoMeTpuy;

— OCHOBHBIE TIOHSTUS U
(hopMy/TUDOBKU TeOpeM
JIUHeHHOM anreOpbl U
aHa/TUTUUeCKOU
reoMeTpuHy;

— BEKTOPHbIe,
adbdunHbIE U
€BKJTU/IOBbIE
TIPOCTPAHCTBA;

— K/accuduKaluio
TOBEPXHOCTEN BTOPOTO

TIOPSAZKA;

1. 3HaHHe OCHOBHBIX
orpefiesieHU U TeopeM
JINHEMHOU anredphl U

aHaJIMTUUeCKOU
reoMeTpUH.

2. YMeHue peliarb
THUIIOBBIE 33/la4M Kypca:
oreparyy ¢ BeKTopaMu
Y TOUKaMU B apUHHBIX

Y eBKJ/IU/IOBBIX
TPOCTPAHCTBAX, TOUCK
COOCTBEHHBIX 3HaUEHUMN

1 COOCTBEHHBIX

BEKTOPOB JIMHEUHBIX
0I1epaTopoB,
TpuBefieHre ypaBHeHUH
BTOPOTO MOPsAKa K
KaHOHHUYeCKOMY BUAY.

1. 3HaHHe OCHOBHBIX
orpefiesieHU U TeopeM
JINHEMHOU anredpsl U

aHaIMTUYECKOW TeOMeTPUH.

2. YMeHUe BOCIIPOU3BOAUTH
Jl0Ka3aTe/bCTBa OCHOBHBIX
Y BCIIOMOTraTe/IbHbIX
yTBep’KZeHUI U TeopeM U3
Kypca anre0psI 1
reoMeTpUU.

3. YMeHue peluarb
OCHOBHBIEe 33lauM Kypca:
orieparyy ¢ BeKTOpaMu U
TouKaMH B ad(UHHBIX U

€BK/IMJ0BbIX
MIPOCTPaHCTBAX,
MIOCTPOEHHE MaTPHLIbI

1. 3HaHMe OCHOBHBIX
orpefie/ieHUd U TeOpeM JTMHEeNHOU
areOpbl ¥ aHATUTHUECKOH
reOMeTpHH.

2. YMeHHe CaMOCTOSITeTbHO
[lIOKa3bIBaTh YTBEP>KAEHUS U
pellaTh TeopeThYecKre 3a/lauu B
paMKax Kypca aaredpsl 1
reoMeTpuH.

3. YMeHue peliaTb OCHOBHbIE
3a/lauM Kypca:
oreparuy ¢ BeKTOpamu U
TouKaMu B adGUHHBLIX U
eBKJ/IU/IOBBIX ITPOCTPAHCTBAX,
MOCTPOEHNe MaTPULIbI IMHEUHOT O
oriepatopa u ucciaejoBaHUe ero
CBOJCTB, IIOUCK COOCTBEHHBIX
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— OCHOBBI TEOPUH
JIMHEWHBIX OTIepaTOpPOB
Y KBa/IpaTUUHbIX (hOPM.

Ymertn:

— BBITIOJIHSATH OTlepariiu
C BeKTOpamu;

— UCCIIe/[0BaTh
CBOMCTBa JTMHEHHBIX
OTepaTopoB;

— pelIath
reoMeTpUUecKye 3aiaun
B €BK/T/JOBOM
MIPOCTPAHCTBE;

— WCC/Ie[J0BaTh KPUBbIE
Y TTIOBEPXHOCTH BTOPOTO
ropsifika B o011ieM Bu/ie;
— [IOKa3bIBaTh
OCHOBHbIE U
BCIIOMOTaTe/IbHbIe
yTBeP)KJeHUs U
TeopeMbI U3 Kypca
anreOpbl ¥ TeOMeTpPHH.

Bnajern:

— MaTeMaTUyeCKUM
arraparoM aareopnl U
reoMeTpuH;

— HaBbIKaMU
WCTIO/Tb30BaHUS
amrapaTa aareOpsl U
reoMeTpUH Tpu
peleHny KOHKPEeTHBIX
3a7iay.

3. Bnagenue
MaTeMaTHueCKUM
anraparoM anreOpsl U
reOMETPHH.

JIMHEIHOTO orepaTopa u
HCCieIoBaHYe eT0 CBOMCTB,
TOWCK COOCTBEHHBIX
3HaueHWH U COOCTBEHHBIX
BEKTOPOB JIMHEUHBIX
0I1epaTopOB, MOCTPOeHUE U
TIpYMeHeHue KOPJaHOBOU
HOpPMaJIbHOM (hOpMEI,
vcciejoBaHre
KBa/[paTUYHBIX (hOpM,
TpuUBe/ieHre ypaBHeHUH
BTOPOTO TTOPS/TIKA K
KaHOHUYeCKOMY BUY.

3. Bnagenue
MaTeMaTHueCKUM
amrapaToMm anredpsl U
reOMeTpHH.

3HAUeHUM U COOCTBEHHBIX
BEKTOPOB JIMHEMHBIX OTIepaTopOB,
MOCTPOeHre U TIpUMeHeHe
’KOpJaHOBOUM HOpMaJbHOM
dhopMbl, HcciefioBaHue
KBa/IpaTUUHBIX hopm,
TIpYBeJieHre ypaBHEeHHI BTOPOro
Topsiika K KAHOHUUECKOMY BHJLY.

4. YMeHUe peluaTh 3a7auu
JTMHEeWHOM anreOpsl 1
aHa/IMTUUeCKOUN reoMeTpUn
TIOBBIILIEHHOM CI0)KHOCTH Haf,
TPOU3BOJILHBIMUA BEKTOPHBIMHU
TPOCTPaHCTBaMU

5. BiiajieHre MaTeMaTuyeCKUM
anrapaToM aaredpbl U FreOMeTpPHUH.
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3. MeToguuecKie peKOMeH/aliy Mperno/jaBaTe/iio 1Mo npoieaype oueHNBaHus 3HaHUM,
yMeHHU, HaBbIKOB U (W/IH) ONbITA /1eATe/IbHOCTH, XapaKTepPU3YIIUX 3Tanbl

(opMupoBaHUusA KOMNIeTeHIMA

Llenbto mpotiieyphl OLleHUBaHUS SIBJISIETCST OTpe/ie/ieHre CTerleH! OBJaZileHUs CTY/IeHTOM
O’KHJ@aeMbIMH pe3y/ibTaTaMu 00yueHUs (3HAHUSIMM, YMEHHWSIMHM, HaBbIKaMU U (W/IH) OIBITOM
JlesiTelIbHOCTH).

[Tpouieaypa oOLleHMBaHUS CTeleHW OBJa/IeHUsI CTYJAEeHTOM OKHJaeMbIMHU pe3y/bTaTaMu
00yueHHsI OCYI[eCTB/ISIETCS C TIOMOII[bI0 METOJUYEeCKUX MaTepHaJiOB, TIPe/ICTAaB/IEHHBIX B pa3/iesie
«TuroBble KOHTPOJIbHBIE 33/laHUSI WM WHbIe MaTepHuasbl, HeoOXoauMble /Jisi OLIEHKU 3HaHWMH,
yMeHWM, HaBbIKOB U (W/IM) OMbITa [|eSTebHOCTH, XapaKTepU3yHOIUX 3Tarbl (POPMUPOBaHUS
KOMIeTeHLI»

3.1 Kputepuu oijeHMBaHUsI CTeleHU OBJIAfieHUs] 3HAHUSMH, YMEHUSIMH, HaBbIKaMH H
(1/1M) oNBITOM /IeSiITeIbHOCTH, ONpeje/isAioniyie YpoBHH ChOpMHUPOBAHHOCTH KOMIIeTeHLIUH

[ToporoBbliii ypoBeHb (0011j1e XapaKTepPUCTUKK):

B/IaJleHre OCHOBHBIM 005€MOM 3HaHMH 110 NTpOrpaMme AWCLUITIHGL;

3HaHWe OCHOBHOW TepPMMHOJIOTMM [JaHHOM 00/acTH 3HaHUM, CTUIMCTUYECKU
rpaMOTHOe, JIOTHUECKH TIPaBUIbHOE U3/I0’KeHWe OTBeTa Ha BOMPOChl 6e3
CYILIeCTBEHHBIX OIIUOOK;

B/Ia/leHNe UHCTPYMeHTapueM JAUCLUIIMHBI, YMeHHUe ero UCI0/1b30BaTh B pellleHUH
CTaH[apTHBIX (TUMOBBIX) 3a/aY;

CITOCOOHOCTH CaMOCTOSITE/TbHO TIPUMEHSITh TUTIOBbIE PellleHHs B paMKax paboueit
NpOrpaMMbl JMCLIUTUIMHBI;

YCBOEHHEe OCHOBHOW JIUTepaTypbl, pPEKOMeHJ0BaHHOW paboueii TpoOrpaMMoit
JVCLIUIIVHBI;

3HaHUe 6a30BbIX TeOpPUi, KOHLIETILIUM 1 HarpaB/IeHUH 110 U3yuaeMoi JUCLIUTIIVHE;
caMmocTosiTesibHas paboTa Ha TMpakTUYeCKUX U /1a0OpPAaTOPHBIX —3aHATHSX,
Nepyuo/iuueckoe yuyacThe B TPYIIOBBIX OOCYX/EHUSIX, AOCTaTOUHBbIA YPOBEHb
KyJ/IbTYPbI MCTIO/ITHEHUS 3a/laHUN.

[TpoBUHYTHINM ypOBeHb (001IHe XapaKTePUCTHKH):

JIOCTaTOYHO TIO/Hble W CHUCTeMaTHU3WPOBaHHbIE 3HAHWS B OO0bEMeE TPOrpaMMEI
JVCLIUIIVHBI;

WCII0/Ib30BaHe  OCHOBHOM  TepMHHOJIOTMM  [JAHHOW  00/IaCcTH  3HAHWM,
CTWIMCTUYECKM TIpaMOTHOe, JIOTMYeCKU IIpaBWIbHOE U3/I0’KeHUe OTBeTa Ha
BOMNPOCHI, YMEHHe Jle/laTh BbIBOJbI;

BJIa/leHHe MTHCTPyMeHTapueM [JUCLIMIVIMHBI, YMeHHUe ero UCI0/1b30BaTh B pellleHnH
yueOHBIX U TTpodeCcCUOHATBHBIX 3a/]au;

CIOCOOHOCTh CaMOCTOSITEIbHO pelllaTh CI0XKHBIE 3aziauu (Tpob/ieMbl) B paMKax
paboueii MporpamMmmsbl JUCLUITUHBI;

yCBOeHHe OCHOBHOM U [IOTIOJTHUTE/ILHOM JTUTepaTyphl, peKOMeH/J0BaHHOM paboueit
MPOrpaMMOi JUCLIUTIVHBI;

yMeHHe OpUeHTHPOBAThCSI B 0A30BBIX TEOPUSIX, KOHLIETIUSAX W HalpaB/IeHUsX T10
Y3y4yaeMol JAWCLMIIIMHE U 1aBaTb UM CPaBHUTE/IbHYIO OLIEHKY;

caMocTosiTe/IbHast paboTa Ha MPAKTUYeCKUX W Tab0PaTOPHBIX 3aHATUSX, YYacTHe B
TPYIINOBBIX 00CYKAEeHHUSIX, BBICOKMI YPOBEHb KY/IbTYPhl UCTIOTHEHUS 3a/JaHUM.

Bbicokuti ypoBeHb (0011e XapaKTePUCTHUKH):

cUcTeMaTU3UpPOBaHHbIe, TyOOKWe U TIO/IHbIe 3HAHWS [0 BCeM pa3fesiam
JIVCLIATLIHBI;

TOYHOE WCITIO/Ihb30BaHKe TePMHUHOJIOTUU IaHHOW 00/1acTy 3HAHUM, CTU/TUCTUYECKH
rpaMOTHOE, JIOTUYECKA MpPaBWIbHOE U3/I0’KeHHWE OTBeTa Ha BOIPOChI, YMeHHe
JiesiaTb 000CHOBaHHbIE BBIBO/IBI;



® (Qe3ympeyHoe B/afieHMe MHCTPyMeHTapueM [JUCLMIUVIMHBL, yMeHue ero
VICTIO/Ib30BaTh B [TIOCTAHOBKE U PellleHU HayUHbIX U NPO(eCcCHOHabHbIX 3a/ay;

®  CriocoGHOCTb CaMOCTOSITE/IbHO M TBOPUYECKH pelliaTh CJI0XKHBIe 3a7auk (1pobsieMbl)
B pamMKax pabouei mporpaMmbl JUCLUTITHBI;

* 10/HOe U TI1yOOKOe yCBOEHHWe OCHOBHOM U [IOTIOJTHUTE/BHON JIMTepaTyphbl,
pPeKOMeH/I0BaHHOU paboueli MporpaMMoi AUCIUTUIAHB;

® yMeHHe OPUEHTHPOBATbCS B OCHOBHBIX TEOPUSIX, KOHLIENLUAX Y HallpaB/IeHUsX 110
Y3yyaeMoM JWCLUIIMHE U laBaTh UM KPUTUYECKYIO OLIeHKY;

® aKTHMBHasl CaMOCTOsITe/IbHasi paboTa Ha MpaKTUYeCKUX U J1abopaTOPHBIX 3aHSATHSX,
TBOPUECKOE yuacTHe B TPYMIOBBIX OOCY>KIEHUsIX, BBICOKHI YPOBEHb KY/bTYPhI
VICTIOJTHEHUS 3a/IaHUM.

3.2 OnMcanue nNporeAypbl BbICTaB/IeHUS OL[eHKH

B 3aBuCHMMOCTH OT YpPOBHSI C()OPMMPOBAHHOCTH Ka)K[|OM KOMIIETEHL|UM N0 OKOHYaHWU
OCBOEHUs AUCLUTUIMHBI CTY/IeHTY BbICTaB/ISI€TCS OLleHKa. J/1s1 UCLIMIUINH, U3yJyaeMbIX B TeueHHe
HEeCKOJIbKMX CeMeCTPOB, OL|eHKa MOXKeT BbICTAB/ISATHCS He TOJILKO 10 OKOHUaHUU ee OCBOEHUS, HO
Y B IPOMEXXYTOUHBIX cemMecTpax. Byl oLieHKH («OT/IMYHO», «XOPOILO0», «YJOBJE€TBOPUTELHOY,
«HEY/IOBJIETBODUTE/IbHO», «3auTeHO», «He3auTeHO») ormpejensercs paboueil mporpaMmoin
JVCLIUTUTUHBI B COOTBETCTBUM C YUeOHBIM TI/IaHOM.

OLleHKa «OT/IMYHO» BBICTABJSAETCA CTY[EHTY, y KOTOPOro KaK[as KOMIIeTeHLUs
(TTO/THOCTBIO W/ YacTUUHO (hopMupyeMasi JaHHOM JUCLIMIIIMHON) cOopMHpOBaHA Ha BBICOKOM
YPOBHe.

OLleHKa «XOpOIIO» BBICTAB/SETCS CTYAEHTY, y KOTOPOrO KaKAas KOMIIeTeHLWs
(MOMHOCTBIO WM YaCTUYHO (hopMUpyeMasi JaHHOU JAWCLIMITIMHON) cOpMUPOBaHa He HIXKe, ueM
Ha MPOJBUHYTOM ypOBHE.

OLleHKa  «y/OB/€TBOPUTE/NILHO»  BBICTaB/IsSETCS CTYZEHTY, Yy KOTOpPOro Kaxzjas
KOMITeTeHIUs! (TIO/THOCThIO UM YaCTUYHO (popmMHpyeMasi JaHHOM AUCLIMIIIMHOW) c(hopMHUpOBaHa
He HIDKe, YeM Ha [TIOPOTrOBOM YPOBHEe.

O1leHKa «Hey/I0BIeTBOPUTEbHO» BBICTABJISIETCS CTY/JeHTY, V KOTOPOro XOTsi Obl ofiHa
KOMITeTeHIUsl (MIO/THOCThI0 WM YaCTUYHO (popMUpyemasi JaHHOM AUCLIMILIMHON) chopMrpOBaHa
HIDKe, UeM Ha TIOPOrOBOM YPOBHe.

O1rleHKa «3aueT» BBICTaB/ISeTCS CTY/I€HTY, Y KOTOPOro KaKzast KOMIeTeHLUsl (II0JTHOCThIO
WA YaCTUYHO opMUpyeMasi JaHHOW JUCLIUTIIMHON) chopMrpOBaHa He HU)Ke, UeM Ha TTIOPOrOBOM
YPOBHe.

O1leHKa «He3auTeHO» BBICTABJISIETCS CTY/IeHTY, Y KOTOPOTro XOTsl Obl OflHa KOMITeTeHLIUsI
(MOHOCTBIO WM YaCTUYHO (hopMUpyeMasi JaHHOW AWCLUIIIMHON) cpOpMUPOBaHa HUXKe, ueM Ha
TIOPOTrOBOM YDOBHE.
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IIpunoxenue Ne2 K paboueid mporpaMme JUCIHILTHHBI
«Anredpa u reoMeTpus»

METO]I[I/I'IECKI/IE YKa3aHHUA AJIA CTYAEHTOB 110 0CBOCHUI0 JUCIUIIVIMHBI

CamocrosiTenibHasi paboTa CTYZeHTOB HarpaB/ieHa Ha TpuobpeTeHHe  HOBBIX
TeOpeTHUeCcKUX M (PaKTUUeCKUX 3HAHUM, 3aKperieHHe MOJ/TyUYeHHBIX HaBBIKOB, - BBITIOHSETCS B
YUTabHOM 3ajie OUO/IMOTeKH U B JOMAILHUX YCIOBUSIX, TTOJKPEIIsieTCsl yueOHO-MeToAUuYeCKUM
1 nH(GOPMAaLMOHHBIM obecrieueHreM (yueOHUKH, yueOHO-MeToAMUYecKre 1MocoOusi, KOHCIIEKThI
JIEKLIUM).

[lnsi TIpOBepKM W KOHTPOJISI YCBOEHHsS] TeOPeTHUYeCKOr0 MaTepuasa, NMpHUoOpeTeHHbBIX
MPAKTUYeCKUX HaBBIKOB B TeueHUe 00yueHUst TIPOBOJSTCS MepOTIPUSITHS TeKYIlel aTTeCcTaliy B
BHU/Ie KOHTPOJIbHBIX PabOT.

OK3aMeH MPOBOUTCS B TMChbMeHHOMN hopMe, KaXK/Ibli OUeT cofiepXUT (GopMyTMPOBKU U
[lOKa3aTe/bCTBa YTBEP)KIEHUM, a Tak)Ke TeOpeTHUYeCKre M MpakKTUUecKre 3aJaud U3 Kypca
«Anrebpsl ¥ reomeTpur». Ha caMocTosITe/IbHYIO TTO/ITOTOBKY K 9K3aMeHy BbiesisieTcst 3 [Hs, BO
BpeMsi MIO/ITOTOBKH K 9K3aMeHY IpeyCMOTpeHa TPyIroBasi KOHCY/IbTaLusl.

[ IpOBepKU ypOBHSI C(DOPMUPOBAHHOCTH KOMIIeTE@HLIMA TIPU MO/ATOTOBKE K K3aMeHY
PEeKOMEeHZyeTCsl BBITIONTHUTD TECT /I7Isi CAMOTIPOBEPKH.

YuebHO-MeTOANUECKOE 00ecrieueHrne CaMOCTOSTe/IbHOM Pad0ThI CTYAGHTOB 10 AUCIHMILIMHE

Oy camocTosiTe/IbHOM PabOTBI O0COOEHHO PpEKOMEHAYeTCsl UCII0/Ib30BaTh yueOHYIo
JATEepaTypy, € MogpoOHO pa300paHHBIMU PeIIeHUsIMH 3a/]au:

1. Beknemwuiues, /1.B. Kypc aHanuTHyeckol reoMeTpyUr U JIMHEMHOU anrebpbl: yueOHUK /715t
By30B / /. B. BeknemuiiieB; M-Bo obpa3oBanusi P®. - 12-e u3z., ucrp. - M.: ®usmaTiuT,
2008. - 308 c.

2. WmeuH, B.A. JluHeliHast anreOpa ¥ aHa/IMTHYeCKasi TeOMeTpHsi: yueOHUK /il By30B / B.
A. Vnwun, I'. [1. Kum; M-Bo ob6pa3oBanust u Hayku P®; MI'Y. - 3-e u3z., mepepab. u for.
- M.: Ilpocnekt; U31-Bo Mock. yH-Ta, 2008. - 393 c.

3. AnexcaHgpos, I1.C. Jlekuyy 1o aHaIUTHYECKOU reOMeTPUU: [0II0JIHEHHbIe
Heo0X0/IMMbIMHY CBe/IeHUsIMU 13 anrebpbl € pUioyKeHeM cobpaHus 3a/1a4,
cHab>keHHBIX pelleHHsIMH, cocTtaBieHHoro A.C. [Tapxomenko: [yuebnuk] / I1. C.
AnekcaHzpoB. - 2-e u3f., crepeoturl. - CII6.: Jlans, 2008. - 911 c.

Taxke ms mozbopa yueOHOUM UTEpaTypbl PEKOMEHZYETCS WCIIO/Ib30BaTh IITMPOKUN
CTeKTp UHTePHeT-pecypCoB:

1. HayuHo-o0pa3oBarenbHbIi caiT Exponenta.ru (http://www.exponenta.ru). OCHOBHbIe
Lenu rpoekTa Exponenta.ru: co3iatk B poccuiickom MIHTepHeTe e/[iHOe MPOCTPAHCTBO /ISl BCEX,
KTO UCII0/Ib3yeT U XOUeT MCI0JIb30BaTh MaTeMaThuueckue rakeThbl B 00pa3oBaTe/ibHOM U HayYHOM
JIesITeJTbHOCTH;  COZIEMCTBOBATh CO3/IAHHIO0  PYCCKOSI3BIYHOTO  COOOIIecTBa  TOJIb30BaTenei
MaTematuueckoro I10.

2. D/IEKTPOHHO-0M0/IMOTeYHasi CHCTeMa «YHHMBEPCUTeTCKaa OuoOanoreka online»
(www.biblioclub.ru) - »snekTpoHHass 6uO/iMOTeKa, obecrieunBarolljasi [JOCTYIl K Haubosee
BOCTpeOOBaHHLIM MaTepHa/aM-TIePBOMCTOYHUKAM, Y4eOHOW, HayuyHOH U XY/I0’KeCTBEeHHOMN
JATepaType BeAyLUX U3aTesbCTB (*peructpanus B 3/1IeKTPOHHON OUO/THOTEKe — TOMBKO B CETH
yHUBepcuTeTa. [locsie peructpanmy pabora ¢ CUCTEMOM BO3MOXKHA C JF0O0M TOUKM [OCTyTIa B
Internet.).

3. Undopmanmonnass cucrema "EguHoe OKHO JocTynma K oOpa3oBaTe/bHBIM
pecypcam” (http://window.edu.ru/library).

Lenbto co3maHusi MHQPOpPMAlMOHHOM  cucTteMbl "EAMHOe OKHO  JOCTyma K
obpa3oBatensHbIM pecypcam” (MC "ExuHoe okHO ") siB/isieTcst obecrieueHre CBOOOIHOTO I0CTyTA
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K MHTerpajibHOMY KaTasiory obpa3oBaTe/lbHbIX MHTeDHET-PeCYPCOB U K 3/IEKTPOHHOM 6ubmoTeke
yueOHO-MeToJueCKNX MaTepHrasIoB /1t 001ero 1 nmpoeccroHaIbHOr0 00pa30BaHMSI.
VudopmauvonHas cuctema "EquHOe OKHO [ocTyrma K oOpa3oBaTe/lbHBIM pecypcam’
co3maHa 1o 3aka3ly dezjepasbHOro areHTCTBa MO obOpa3oBaHuio B 2005-2008 rr. I'osioBHOM
pa3pabotuvk mpoekra - @PeznepasbHOe TOCY/JapCTBEHHOE aBTOHOMHOE — yupeX/eHHe
['ocyapcTBeHHbIN Hay4YHO-MCC/Ie0BATeNbLCKANM WHCTUTYT WH(POPMAI[MOHHBIX TEXHOJOTUM U
TesieKommyHuKaimii (OPI'AY THUU UTT "Urdopmuka') www.informika.ru.

[y camocTosTenbHOTO mozbopa suTepaTypbl B Oubmvoreke Apl'Y pekomeHayeTcs
WCTI0/Tb30BaTh:

1. JInunbiii  kaduner (http://lib.uniyar.ac.ru/opac/bk_login.php) maeT B03MOXXHOCTB
noJiyueHust on-line oCTyma K CIMCKy BbIJaHHOW B aBTOMAaTU3UPOBAHHOM PeXXUMe JIUTePaTyphbl,
MPOCMOTPA ¥ KOTIMPOBAHUSI 3/IEKTPOHHBIX BEPCUH W3JJAHUI COTPYAHUKOB yHUBepcuTeTa (yueb. u
METO/]. TI0COOWSI, TEKCThI JIEKIIUM | T.[.) st paboThl B «/InuHOM KabuHeTe» HEOOXOAMMO 3alTH
Ha caiiT HayuHoi 6ubmoTeku SIpl'Y c mro060ii Touky, MerorLeit ocTyT B Internet, B MyHKT MeHIO
«DJIeKTPOHHBIN KaTajior»; IPOUTH TPOLelyPy aBTOPHU3aIiH, BLIOPAB BK/IAZIKY « ABTOPHU3alUsi», U
3ar0JTHUTB TIpe/icTaB/IeHHbIe TI0/1s1 UH(OpMaLUH.

2. DIeKTpPOHHAsA 0MO/IHOTEeKa yueOHbIX MaTepuasioB SpI'yY

(http://www lib.uniyar.ac.ru/opac/bk_cat_find.php) cogpepxxur 6Gosee 2500 mOMHBIX
TEeKCTOB y4yeOHBIX U yueOHO-MeTOJUUeCKHX MaTepuajoB 10 OCHOBHbIM U3y4aeMbIM
MUCLIATIIMHAM, W3[laHHBIX B yHUBepcuTere. [loCcTym B CeTH YHUBEpCUTeTa, JMOO TI0
JIOTUHY/TIapOoJIto.

3. DyieKTpoHHast KapToTeKa «KHIUro00ecrneueHHOCTh»

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpeiBaeT yueOHBIN (HOH/A
HayuHoU Oubsmoreku SIpI'Y, mnpemocTaBisieT OIMEPaTUBHYIO HWH(POPMAILMI0 O COCTOSHUM
KHUT000ecrieueHHOCTU AWCLIUITMH OCHOBHOM U [IOTIOJIHUTE/TbHON JIMTepPaTypo, a TakKe LIMK/Ia
JMUCLIATIIVH M CTIeIUaIbHOCTeH. JeKTpoHHasi KapToTeka «KHHUroobecreueHHOCTb» [IOCTYIHA B
CeTH yHHUBepcuTeTa U uepe3 JINUHbIN KaOUHeT.
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