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1. Iles i1 0CcBOeHUSA JUCLHMIIMHBI

Lenb guctmruiHel «['eOMeTpHs» COCTOUT B W3yYeHWW OCHOB JIMHEMHOHW anreOpbl U
AQHA/TUTUUECKOW TeOMEeTpUH, OObeAUHSION[UX TEOPUI0 JIMHEHWHBIX CHCTEM, MaTpHIl H
onpejleTuTeIed, JMHEWHbIX MPOCTPAHCTB W JIMHEWHBIX OIepaTOpOB, MHOT'OU/IEHOB, KPUBBIX U
TOBEPXHOCTEN BTOPOTO MOpPsiJKa.

2. Mecro auciunuiMHesl B ctpykrype OIT 6akanaBpuara

OucuynnvHa «['eomeTpusi» OTHOCHUTCS K 6a30Boii yactu OIT GakanaBpuara.

[nsi ycBOeHWs] [aHHOW [UCLIMTUTMHBI He0o0XOAWMO, uTOObI O0OYYaroIUiCs BIafen
3HAHUSIMUA U YMEHHUSIMH, TIPeZlyCMOTPEeHHBIMU B 6a30BBIX Kypcax CpeiHel MIKO/bI «I'eoMeTpusi» 1
«Aurebpa 1 Havasa aHaM3a».

[TonyuenHsle B Kypce «['eomeTpusi» 3HaHHSI HEOOXOJUMBI [/l U3y4YeHUsl MOCIeyIOMNX
JUCLUIUTMH 0a30BOTO 1MK/Ia «MaTeMaTUueCcKui aHami3», «uddepeHipaabHble 1 pa3HOCTHBIE
ypaBHeHUs1», «MeTo/ibl ONTUMU3aLMU U UCCIe[0BaHue Oreparuii»,

«KomrbroTepHas rpaduka».

3. [Inanupyemble pe3yibTarbl O00yYeHHs] 1O JUCHUIUIHHE, COOTHECeHHbIe C
IJIAaHUPYeMbIMH pe3y/bTaTtamu ocBoeHus OII 6akanaBpuarta

[Tponiecc u3yueHust AUCLMIIMHBI HarpaB/ieH Ha (hOpMUpOBaHUe C/IeAYIOLIUX 37IeMeHTOB
KomrneteHIu B cootBeTcTBUM ¢ ®I'OC BO, OIT BO u mpuobpereHus cefyrOMMX 3HAHUH,
YMeHUH, HaBbIKOB U (W/IM) OIbITA [|esiTe/IbHOCTH:

dopmupyemas NupukaTop KoCTHIKeHHs
ITepeueHsb MIaHMPYEMBbIX
KOMIIeTeHI[US KoMIeTeHI[uH (Ko U e3V/ILTATOR 06V aeHMsI
(xoa 1 popMynHpoBKa) dopmyupoBka) pesy y

O6menpodeccuoHa/IbHbIE KOMIETeHI[UH

3HaTh:
— TIOCTAHOBKM 3a/lay JINHEHWHOM
anreOpbl ¥ aHAJUTAYECKOU

reoMeTpuy;
— OCHOBHble TIOHATUA U
(hopMy/IMPOBKU TeopeM
JIMHEeHOU anreOpsI U

aHaJINTUYeCKON FeOMeTpPHH.
OTIIK-1 CriocobeH

MIPUMEHSTh YMeTh:

(pyHAaMeHTa/IbHbIe 3HAHNS, — peIiaTth 3aflauM IO JIMHEWHOU

rosTy4eHHbIe B 00/1aCTH OIIK-1.1 ¥Ymeert pelath anmrebpe M aHaJIUTUYECKOM
MaTeMaTUYeCKuX U (UIn) CTaHJapTHbIe reoMeTpHY;

eCTeCTBEeHHbIX HayK, U MareMaThuecKue 3a/iauu — [lOKa3blBaTh OCHOBHBIE W

WCMOJIb30BaTh UX B BCIIOMOTaTe/bHbIe YTBeP)KeHHsI

NpodecCHoHaTBHOM Y TeopeMbl U3 Kypca aarebpbl U
JleSTe/IbHOCTH reomeTpun.

Bnagern:

— MaTeMaTHYeCKHM arrapaTtoMm
areOpbI U TeOMeTPHY;

— HaBbIKAMH HCII0/Ib30BaHUS
armapata anreOpbl ¥ reOMeTpHr
TIPU pelleHuH KOHKPeTHBIX

3ajau.

4. O0beM, CTPYKTYpPa U COiep>KaHHe JUCIUTTHHBI
OO011jas1 TPYA0€MKOCTh JUCLIUTIMHBI COCTaB/IsieT 5 3au. efl., 180 akaj. uac.



DopMBI TeKyILIero

Bupb! yueOHbIX 3aHATHH, KOHTPOJIsA
BKJIIOUYAsi CAMOCTOATE/TbHYI0 yCIIeBaeMOCTH
Temnbl (pa3jenbl) Cem
Ne padoTy CTy/ieHTOB,
AUCLMILIHNHBI, ecT
n/n M UX TPYA0EMKOCTb dopma
HX Cojiep)KaHue p .
(B akasieMHueCcKHx yacax) NPOMeXyTOUHOHN
arrecTanuu
(o cemecTpam)
KonTakTHas padora
aTTe
camoc
ipa | 1ab | KoH cTar cam
HOH | TOsITE
JIeK | KTH | opa |cyn
HbI€ |JIbHast
1L[MH | Uec | Top |bTa
ucr |pabor
KUe | Hble | [Uu
BITa| a
HUSI
9. |BekTOpHBIE TPOCTPAHCTBA 2 | 8|16 4
[Inockocts ¥ mpsiMas B
10. IIPOCTPAHCTBE 2 2 4 4
AddunHbIe IPOCTpPaHCTBA K
1. bd poctp 21 2] 4 3 4 |KomTpommas  pabora
Ned
12. EBKM0BEI BEKTOHBIE| 6 | 12 5
TIPOCTPAHCTBA
JIuHeliHble oriepaToOpbI KontposnbHas abora
13. patop 2 11020 3 5 P P
No5
14. IToBepxHOCTH BTOPOro| 2 4 5
nopsijiKa
15, BunuHeiiHble 1 214l s 4 5 KonrponsHass ~ pabora
KBaJpaTUUHbIe (JOPMBI No6
Bcero 3a 2 cemecTp 34 | 68 10 32 |Jk3amMeH

Copep)xaHue pa3jie/ioB AMCLUIIUHBI:

1. Cucrempl IMHEHHBIX a/iredpandyecKux ypaBHeHUH



1.1. Cucremsl MHeHHBIX anrebpandeckux ypaBHeHul (CJIAY)

1.2. CoBMmecTHbIe/HeCOBMeCTHbIe, OTipe/iesieHHble/HeorpeesieHHble CJIAY

1.3. PacivpeHHas MaTpuLia CUCTEMBI

1.4. DnemeHTapHbIe TIpeoOpa30BaHUs HaJl CTPOKAMHU MATPHIIbl. DKBUBA/IEHTHOCTb CUCTEM,
TIOTyYeHHBIX C TIOMOLIIBIO /IeMeHTapHbBIX TIPeoOpa30BaHMiA

1.5. Metop I'aycca

1.6. YcnoBusi coBMecTHOCTH U onipezienieHHOCTH CJTAY

1.7. TlpaBuio HaXoXAeHHs 0OIIero pereHus

1.8. TpygoemkocTh MeToga I"aycca

1.9. TInoxo oOyc/IOB/IEHHBIE CUCTEMBI

1.10. Metopa I'aycca ¢ BLIGOPOM BeAyIIiero sjieMeHTa

2.  KommniekcHble uMc/ia

2.1. MHOXeCTBO KOMIIJIEKCHBIX YMCeJI U OIlepaLiiy Ha HeM

2.2. [eiicTBUTe/bHAs U MHUMasl YaCTU KOMILJIEKCHOTO uncia. KoMIiekCcHO-ComnpsbkeHHOoe
yuncao. Mozynb U apryMeHT KOMIUIEKCHOTO YU C/Ia

2.3. TpuroHometpuueckasi popMa KOMILJIEKCHOTO yuc/a. Ee nprMeHeHue /17151 yMHOXKeHUs],
Jle/ieHus1, BO3Be/IeHUsl B CTeNeHb Y U3BJIeUeHHsI KOPHeH M3 KOMIUIEKCHBIX uuncesn. dopmyia
Myagpa. ®opmya ditiepa

2.4. TlpexcraBieHre MHOXXeCTB KOMIIJIEKCHBIX UMCes Ha TVIOCKOCTU

3. Onepauuu c MaTpuIIaMH

3.1. TIloHatne MaTpuLibl

3.2. Hynesas, ejuHUYHAas1, BepXHeTpeyro/bHasi, HWKHeTpeyroJibHasi, CAMMeTprUYecKas,
KOCOCHMMMeTpHYecKasi MaTpHULIb

3.3. MarpuuHble eJVHULIBI U MaTPULiA IEPECTaHOBKHU

3.4. Onepauyu HaJ MaTpULaMH: C/I0’KeHWe, YMHOXKeHHe Ha UKCJ/I0, TPaHCIIOHUPOBaHUe,
YMHO>XeHHe MaTpUL|

3.5. CaoricTBa ornepanyi ¢ MaTpyLiaMu

3.6. TpymoeMKOCTb MaTpUUYHOr0 YMHOKeHus1. biiounble maTpunibl. Anroputm Iltpaccena

3.7. Marpuunas 3amuce CJIAY

3.8. MarpuuHsle ypaBHeHUs

3.9. TlonsTrie 06paTHOMN MaTPHI[BI

3.10. LU-pa3noxenune, LUP-pa3ioxeHue

4. TI'pynmsl, K0/bLA U MOJIA

4.1. Tlousitve OMHAPHOM OIeparyu

4.2. AccouyvatvBHas U KOMMYyTaTHUBHas OrepaLiu

4.3. HelTpanbHbli U CHAMMETPUYHBIN 371eMeHThl. VIX e IMHCTBEHHOCTh

4.4. Tlonsatue rpynnsl. KoMMyTaTHUBHas rparmma

4.5. TIlonsiTre KoJbLa, M10JI; NOAKOJIbLA, TIOATIOJS

4.6. XapakTrepucTHKa 110Jisi. [JesuTeny Hy s, 0OpaTUMble Y HUJIBIIOTEHTHbIE 3/1eMeHThI

4.7. Hounb Kak IorJIoIIaroIeM 3jieMeHTe B KoJiblie C eZluHuLeN

4.8. JlemMa 00 OTCYTCTBUU Zie/TUTe/Iel HYJIS B TTOJIe

4.9. KonHeunsle rossi. Kosblia u 1osst BeiueToB. MoaynbHasi apudMeTrka

4.10. OcHoBHas TeopemMa apu(pMeTHUKH

5.  Omnpepenurenn

5.1. TlousiTust onpesieUTesl, ZOTIOTHUTETBHOTO MIUHOPA, a/ire0panuecKoro JOTOTHEeHHST



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.
8.5.

Omnpefienmvresib BTOPOro U TpeTbero NnopsAkos. I1pasuiio TpeyronpsHUKOB. [1paBuio
Capproca

dopmyna Jlaniaca. PekypcuBHOe pa3iioykeHre OTpe/e/uTerIst o CTPOKe/CTooLy
Omnpefienyre/nb TPaHCIIOHMPOBAHHOM MaTPULibI

OmnpefenuTenb U 37eMeHTapHbIe Tpeobpa3oBaHys HaJl CTPOKAMH MaTpPHLIbI
Onpefenures BepXHETPEYT0/IbHON MaTPULIbL.

Brruncienue onpegenuresns MetofioM 'aycca

Onpegenutens 6/104HO-AUaroHaIbHOM MaTpULbl. Onpeie/uTenb MaTpPULIbI C YTJIOM U3
Hyei

Komb6unaTopHas ¢opmyra JleiibHMLIa BEIUKC/IEHNS OTIPeeTUTe s

Omnpefenuresis CyMMBI U IIPOM3Be/IeHUsT MaTpUL]

Brruncienue onpegennrers C IOMOLIbI PeKYPPEeHTHBIX COOTHOLLIEHUH

[IpaBuno Kpamepa

HeBbiposk/ieHHast MaTpuLia. BeruriciieHre o6paTHOM MaTpULibl C TOMOLLbIO OTIPe/e/TUTerIs
Onpepgenvrens BangepMoHja

I"'eomMeTpHUueCcKuil CMBIC/ ONpe/ie/IuTesield BTOPOro U TPeThero rnopsijka

BekTopHoe npou3sBesieHye. CBOMCTBA U ITPUMEHEHHEe BEKTOPHOI'O TIPOM3Be/IeHUSI.
OpueHTarys IpoCcTpaHCTBa

CwMeriaHHOe nipousBefieHre. CBOMCTBA Y PUJIOXKEHUS] CMeLIaHHOTO NTPOM3Be/leHNsI.
OpueHTHpOBaHHbIE IO/l U 00beM

Panr marpunsi

[MToHsiTie MuUHOpa k-TOro MopsijKa

Panr matpuiibl, 6a3MCHBIN MUHOP

PaHT MaTpHLIbI U 37IeMeHTapHbIe peobpa30BaHus HaJ CTPOKAMH (CTOIOIIaMU) MaTPHUL[bI
PaHr MaTpuLibl ¥ TPaHCTIOHMPOBaHHE

PaHr cTtyneHuaTol MaTpHULIbI

TeopeMa 0 BbIUMC/IEHWU paHra MaTpuLibl MeTozgoM ['aycca

Oxarmyistroriie MUHOPBIL. TeopeMa 0 BBIUMC/IEHUM paHra MaTpULIbl METOL0M
OKaWMJISIFOILIMX MUHOPOB

Teopema KpoHekepa-Karesu

TeopeMa o perieHnn coBMecTHOU CJIAY ¢ MOMOLLBIO ONpefiennuTens

KpuBsble BTOpOro nopsijka

Onnurc. KaHoHNMYecKoe ypaBHeHHe U oripejiesieHue surca. [lomyocu, Gokychl,
9KCLIeHTPUCHUTET, JUPEKTPUCHI SJIJIUIICA.

I'unepbosia. KaHoHMUecKoe ypaBHeHUe U onpesienieHre Turepoosiel. [loyocu, acCHMITOTHI,
(OKyChI, IKCLIEHTPUCUTET, TUPEKTPUCHI TUITePOOJIbI

[Tapabosna. KaHoHMueckoe ypaBHeHHe U onpesienieHre Tiapabosibl. @OKyC U JUpeKTpuca
napaboJbl

YpaBHeHUsI KpUBBIX BTOPOT0 MOPSi/IKa B MOJISIPHBIX KOOPAWHATaxX

MHorou/1eHbI

MHOKeCcTBO MHOTO4/IEHOB OT OJHOW IIepeMeHHOU Ha/, 110J1ieM

Crenenb MHOrou/ieHa

Cio)keHue ¥ yMHOKeHHe MHOTO4YIeHOB

Teopema 0 MHO>KeCTBe MHOTOU/IEHOB Kak 00/1acTH (06/1aCTH 11e7I0CTHOCTH)

TeopeMa 0 fiesleHre MHOTOWIEHOB C OCTaTKOM



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.
10.2.

Haubonbimii obmmii jenvurens. TeopeMa o CyllleCTBOBaHHMM HaUOOJIbIIIEro 001ero
Jenutensi A5t MHorouneHoB. AnroputM EBkmza. Kosdduients: besy

[TonsiTve KOPHA MHOrOY/IeHa

Teopema besy

Cxewma I'opHepa

[Tpou3BogHas MmHorouneHa. Psig Telinopa. Teopema o Mpor3BoHOW MHOTOUY/IEHA U
KpaTHBIX KOPHAX

Anrebpanuecku 3aMKHYyTbIe 110J1s1. OCHOBHasi TeopeMa anre6pbl

ITpuBOMMBIE M HENIPUBOAKMMBIEe MHOIOU/IeHbl. PasioxeHre MHOrou/ieHa Ha
HeIpUBOJUMble COMHOXXUTE/IN HaJ| [IO/ISIMU [1eHCTBUTE/BHBIX ¥ KOMIUIEKCHBIX YMCel
3agaua uHTeprnosnsauyy. CylllecTBOBaHUe U eJUHCTBEHHOCTD pelleHus. MHOrousieH
Jlarpanxa

®opmysbl Buera

Teopema 0 KOpPHAX MHOTOU/IEHa C palOHa/IbHBIMU KO3((ULIieHTaMu1

Teopema LITypma. Psip LlITypma. Jlokanu3aius ¥ npubkeHHOe BbIYKUCIeHe KOpHel
MHOroujIeHa

BexkTopHBIe IPOCTPaHCTBA

IToHATHE BEKTOPHOIO IIPOCTPAHCTBA HaJ, [0JIeM. 3aMKHYTOCTb OTHOCUTE/IBHO OIepariui.
AKCHOMBI BeKTOPHOI'O IIPOCTPaHCTBA

Cucrema BeKTOPOB. JInHelHasi KOMOWHALIMSI CHCTEMbI BEKTOPOB

JIuHelHO 3aBHUCHMasl CUCTeMa BEKTOPOB

JInHelHO He3aBHCHMasi CUCTEMAa BEKTOPOB

JIunetiHast 060/10UKa CCTeMbl BEKTOPOB

Teopema 06 OCHOBHOM CBOWCTBe JIMHEMHO 3aBUCHMOM CHCTEMBI

Teopema 06 OCHOBHOM CBOWCTBe JIMHEMHO He3aBUCUMOM CUCTEMBbI

[ToHsiTMe pa3MepHOCTU BEKTOPHOI'O MPOCTpPaHCTBa. KoHeUHOMepHbIe 1
OeckoHEUHOMepHbBIe BEKTOPHbIE TTPOCTPAHCTBA

basuc BekTOpHOro npocrpaHcTBa. KoopuHaTth! BeKTOpa

Teopema o0 CBsi3M MOHATHUI pa3MepHOCTH U Oa3uca

[MonsiTvie MaTpuLIbI Tiepexo/a. Teopema 06 OCHOBHOM CBOWCTBe MaTpHUL{bl TIepexo/ia
Teopema 0 reoMeTpHUYECKOM CMBIC/Ie paHI'a MaTpULIbl

OripeziesieHrie BEeKTOPHOI'O NOATIPOCTPAHCTBA

OpHOpOJHBIE CUCTEMBI JIMHEMHBIX YpaBHeHUHN. DyH/jaMeHTa/lbHasi CUCTeMa pelleHui
omonHeHye TUHEHHO He3aBUCUMOM crcTeMbl Ao 6asuca. Teopema IllTeitHuIia o 3ameHe
Teopema o 6a31cHOM MUHOpe

Cymma MHHKOBCKOTO

CyMmMa U repeceueHue MOAIPOCTPaHCTB

OnpezenieHyie NpsIMON CYMMBI

[TapasienbHOe IMPOEKTHPOBaHME Ha IMOAIIPOCTPAHCTBO

Teopembl 0 MPSIMO CyMMe 1 HyJIeBOM TIepeceueHH TIOATIPOCTPAHCTB [Jis IBYX U Oosiee
TIOZTIPOCTPAaHCTB

Teopema o 6a3uce MPsIMO¥ CyMMBI TTOJTIPOCTPAHCTB

®opwmyna ['paccmana

IInockocTh M IpsiMast B NPOCTPAHCTBe

[TapameTprueckoe U KAHOHMYECKOe ypaBHeHHe TIPSIMOM Ha IJIOCKOCTH
[TapameTprueckoe U KAHOHMYECKOe ypaBHeHUe NIPSIMOM B TPeXMEPHOM MIPOCTPAHCTBe



10.3. TlapameTprueckoe U KAHOHUYECKOe ypaBHEHHUE MJIOCKOCTH B TPEXMEPHOM TIPOCTPAHCTBE

10.4. B3auMHOe pacro/ioyKeHue MpsIMbIX, TJIOCKOCTeN U TOYeK B TPEXMEePHOM MPOCTPaHCTBe

10.5. O61jee ypaBHeHHe TIPSIMOI B TPEXMEPHOM IPOCTPAHCTBE

10.6. IIpoekTrpoBaHue TOUKY U MPSIMOU Ha TJIOCKOCTb, TOUKW Ha NPSMYIO

10.7. ¥Yron mexny ABYMs IVIOCKOCTSIMH, YTOJI MEX/y ITPIMOU Y TVIOCKOCTBEO

10.8. Paccrosinus Mexxay NpsIMBIMU, TUIOCKOCTSIMU U TOUKaMH B TPEXMEPHOM IIPOCTPaHCTBe

11. AddunHbIe NpocTpaHCTBa

11.1. Onpepnenenvie appUHHOTO MPOCTPAHCTBA

11.2. OnpegeneHve paguyc BeKTOpa

11.3. Onpepenenue apdbuHHON CUCTEMbI KOOPAWHAT U KOOPAUHAT TOUKU B ahPUHHOIM cricTeMe
KOOpJUHAT

11.4. OnpepeneHvie TMHEHHOTO MHOTO00pa3us

11.5. Pa3mepHOCTh MHEHHOTO MHOT00Opa3usi, k-MepHasi TII0CKOCTb ¥ TMIIEPIIOCKOCTD

11.6. TTapameTpuueckoe 3a/ilaHue JIMHEHHOTO MHOT000Opa3ust

11.7. Teopema 06 0611ieM ypaBHEHHH TUHEMHOTO MHOT000pa3ust

11.8. AddunHas kombuHaiws 1 apduHHas 000I0UKa

11.9. Teopema 06 adduHHOM 000/10UKe KaK JTHHEHHOM MHOT000pa3uH

11.10. AdduHHO He3aBUCUMBbIE TOUKH

11.11. OmnpepeneHvie BBITYK/I0H KOMOWHAI[UM U BBIMTYK/ION 000/I0UKM MHOXXECTBA TOUEK

11.12. Teopema Belinsi-MHWHKOBCKOTro

12. EBK/IH/0BbI BeKTOPHbIE IPOCTPAaHCTBA

12.1. OrnipeziesieHye eBK/IK0Ba BEKTOPHOTO MpOCTpaHCcTBa. CBONCTBA CKa/ISIPHOTO
TPOU3BeleHUs

12.2. TloHATHSA J/IMHBI BEKTOPa, OPTOTOHAIbHBIX BEKTOPOB, YI/la MeX/y BEKTOPaMH.

12.3. BekTopHbIli BapuaHT TeopeMbl [Tudaropa

12.4. HepaBeHcTBO Komn-byHsikoBCckoro

12.5. HepaBeHCTBO TpeyroJjibHUKa

12.6. IloHATHS OPTOrOHAIBHOW, HOPMUPOBaHHOW, OPTOHOPMUPOBAHHOW CUCTEM BEKTOPOB

12.7. Teopema 0 MMHEHOM HE3aBUCUMOCTH OPTOTOHA/IBHOW CHCTEMbl BEKTOPOB

12.8. Teopema 06 OpTOHOPMHUPOBAHHOM 0a3uce eBK/IMAOBA BEKTOPHOTO MPOCTpaHCTBa. IIporecc
oproroHanusanuu ['pama-IImMuzara

12.9. TeopemMa 0 BBIUMC/IEHUM CKaISIPHOTO MPOU3Be/IeHUs uepe3 KOOpPAUHAThI BEKTOPOB B
OpPTOHOPMHMPOBAHHOM 0Oa3uce

12.10. TloHATHe OPTOrOHAJBLHOCTH BEKTOPA U MOAIIPOCTPAHCTBA, ABYX IIOAIPOCTPAHCTB

12.11. IloHATHS OPTOrOHAIBHOW CyMMbI M OPTOrOHABHOIO JOTIO/THEHUS

12.12. Teopema 0 HaXOKJ€HUU OPTOTOHAJIBHOT'O JOTIOJIHEHUS K ITOAIIPOCTPAHCTBY

12.13. IloHsATHe OPTOrOHAIBLHOM NPOEKLIMKA BEKTOPa Ha NOAIIPOCTPAaHCTBO. PaccTtosiHue ot
BeKTOpa /|0 MOANPOCTPAHCTBA. YTOJI MeXXJy BEKTOPOM U MOAIPOCTPaHCTBOM

12.14. Marpuua I'pama

12.15. TlpumeHeHHe MaTpULibl ['paMa K HaxXOXXAEHHI0 KOOPWUHAT BEKTOPAa U OIpe/ie/IeHUI0
JUHEeNHOMN He3aBUCUMOCTH CUCTEMbI BEKTOPOB,

12.16. IlpumeHneHue MaTpulibl I'paMa K OPTOrOHa/IbLHOMY IIPOEKTUPOBAHUIO BEKTOpa Ha
TIOZITIPOCTPaHCTBO

12.17. HaxoxjeHue o0beMa k-MepHOTO MapasuiesienurieZia uepe3 Matpuily I'pama

12.18. DpMUTOBO CKaIpHOE IPOU3Be/leH’e U YHUTapHOe BeKTOPHOe IPOCTPAHCTBO

13. JIuHeiiHble onepaTopbl



13.1. TloHsATHS TMHEHHOTO 0TOOPa)KeHHs U JIMHEHHOT0 orlepaTopa

13.2. Onpegenenyve MMHEHHOTO 0TOOpa)KeHUsI Ha Da3rice BEKTOPHOTO MPOCTPAHCTBA

13.3. TloHsATHE MaTPHLIbI TUHEMHOTO OTOOPAYKEHUS

13.4. Teopema 06 OCHOBHOM CBOMCTBe JIMHEHOTO 0TOOPaKeHUsI U ero MaTpHUL{bI

13.5. TeopeMa 0 BbIUMC/IEHUY MaTpPUL{bl IMHEHHOTO OrlepaTopa rpy u3MeHeHUH Oasuca
BEKTOPHOTI'O NPOCTPaHCTBa

13.6. Onpegenutesis MaTpULibl IMHEHHOTO oriepaTtopa. Ero He3aBUCMMOCTB OT BbiOOpa Oa3uca
BEKTOPHOI'0 IIPOCTPaHCTBA

13.7. TloHsiTe obpa3a u sifjpa TMHEeHHOTO 0TOOPayKeHus

13.8. Teopema o 3-x cBoiicTBa 00pa3a ¥ sifipa TMHEMHOTO 0TOOPayKeHHS

13.9. TlonsaTue panra u gedekra JuHeHHOT0 0TOOpaXkeHus1. Teopema 0 CBSI3W MOHATHI paHTa U
nedekra TMHEHHOTO 0TOOpaXKeHusT

13.10. TloHsATHe MHBAapUAHTHOIO MOANPOCTPAHCTBA JIMHEMHOTO OrlepaTopa

13.11. TMoHsATHSI COGCTBEHHOTO 3HaUEHUs U COOCTBEHHOI0 BeKTOpa JIMHEMHOTo orepaTopa

13.12. TloHsATHE COOCTBEHHOTO TMO/IIPOCTPAHCTBA JIMHEMHOTO OrlepaTopa, COOTBETCTBYIOIIEr0
CcoOCTBEHHOMY 3HAUEHUIO

13.13. TloHATHS XapaKTepHUCTHUeCKON MaTPUIIbl U XapaKTePUCTUUEeCKOT0 MHOTOU/IeHa
JIMHEWHOT 0 orepaTtopa

13.14. Teopema 0 He3aBUCUMOCTH XapaKTepPUCTHUECKOTO MHOTOUY/IeHa OT Bbibopa 6a3uca
BEKTOPHOI'0 IIPOCTPAHCTBA

13.15. Teopema 0 HaXOXKZeHUHM COOCTBEHHBIX 3HAUEHHWH JTMHEHHOTO OrepaTopa Kak KOpHel ero
XapaKTepUCTUYeCKOr0 MHOTOU/IeHa

13.16. TeopeMa 0 HaXOKJileHUH COOCTBEHHOT'O TIOJTIPOCTPAHCTBA, COOTBETCTBYIOLIIEr0
CcoOCTBeHHOMY 3HaueHHUIO Kak si/jpa orieparopa

13.17. TloHATHS C/lefja ¥ TJlaBHBIX MMHOPOB KBa/IpaTHOM MaTpUlibl. TeopeMa 0 BbIUKC/IEHUN
XapaKTepUCTUUeCKOro MHOTOU/IeHa yepe3 r/laBHble MUHOPbI MaTpPULIbI JIMHEHHOTO
orneparopa

13.18. TlonsTHe anreOpanuecKkoii U TeOMeTPUUECKOH KPaTHOCTH COOCTBEHHOTO 3HAUEHHST
NMHeHHoro oreparopa. Teopema 0 CBsI3U TIOHATHI anreOpanuecKou ¥ reOMeTpUuUYecKomn
KPaTHOCTH COOCTBEHHOTO 3HAUeHUsI TMHEMHOTO oriepaTopa

13.19. Teopema o TIpSIMOM CyMMe COOCTBEHHBIX IMOATIPOCTPAHCTB (O TMHEHHON He3aBUCUMOCTH
COOCTBEHHBIX BEKTOPOB)

13.20. TloHsATHe guaroHaaM3UpPyeMOro JUHeHHOro orepaTopa. TeopeMa 0 MaTpulie JIMHEMHOTO
orepaTopa B 6a3uce U3 COOCTBEHHBIX BEKTOPOB

13.21. TloHATHe KOPHEBOI'O BEKTOpa ¥ KOPHEBOI'O MOANPOCTPAHCTBA

13.22. TloHsATHe cepuH, onpe/iensieMoii KODHEBBIM BeKTOpPOM. [ToHsATHe LIMKIMUeCKOro
roAnpocTpaHcTBa. Teopema 0 TMHEMHOW HE3aBUCUMOCTH CE€PUH, OTIpe/iensieMOoi
KOPHEBBIM BEKTOPOM

13.23. OmnpegeneHue )X0pJaHOBOM KJ/IETKH U )KOP/JaHOBOM HOpMasibHOW (hOpMbl MaTpPHLIbI
(>kopzaHOBOW MaTpuLibl). TeopeMbl O CyIleCTBOBaHMY U eJUHCTBEHHOCTH KOP/IaHOBOU
HOpMa/IbHOW (hOpPMbI MaTpHLbI

13.24. TeopeMsl 0 cMbIC/Ie anrebpanueckou ¥ reoMeTpUUueckoi KpaTHOCTH COOCTBEHHOTO
3HaueHWs JIMHEeHWHOT 0 ornepaTtopa

13.25. ANropuUTM HaXOXKJeHUS >KOp/jaHoBa 0a3uca 1 »KOp1aHOBOM HOpMabHOW (hOpMBbI
MaTpULbI

13.26. AddunHbIe TpeoOpa30BaHus U OJHOPO/JHbIE KOOPAWUHATHI



14. TloBepxHOCTH BTOPOIro MopsifKa

14.1. YpaBHeHUs 3/UTMTICOH/[A, OJHOTIOIOCTHOTO ¥ IBYTIOJIOCTHOTO TUTIEpO0/IONOB,
3JI/TUTITUUECKOTO U TUrepOo/iMueckoro rnapabo/onioB, KOHyca U LIWJIMH/POB BTOPOTO
rnopsiJika

14.2. VccnepoBanue (opMbl TOBEPXHOCTH BTOPOTO MOPsi/iKa M0 KAHOHUUECKOMY YPaBHEHHIO

14.3. TlocTpoeHue ceueHUsI TTIOBEPXHOCTH BTOPOT'O TIOPsiika MPOM3BOJILHOM TIJI0OCKOCThIO

15. BuanHeliHbIe U KBaipaTUYHbIE (JOpPMBI

15.1. Onpepenenve OUMMHEMHON QYHKIMH

15.2. OnpepeneHvie MaTpuLbl OumHetHON GyHKLKK. Teopema 06 OCHOBHOM CBOMCTBe
OunmHelHON GYHKIIMY U ee MaTpULlbl. [ToHsATHE OMTHHEHHOU (hOPMBI

15.3. TeopeMa 0 BbIUMC/IEHUM MaTpPUL[bl OUTMHeHHOW (hYHKLWY TIPY U3MeHeHuH Oasuca
BEKTOPHOTr0 NpocTpaHcTBa. Onpe/iesieHre KOHTPYIHTHBIX MaTpHL]

15.4. TlonsaTue paHra OunMHeHOW (YHKIMN ¥ HEBBIPOXKJEHHOW OMTMHeHON QyHKINH.
Teopema 0 He3aBUCUMOCTH paHra OwiMHelHOW QyHKIMK OT BbiOOpa Oa3rica BEKTOPHOTO
MPOCTPaHCTBa

15.5. OnpeienieHre CUMMeTpUYeCKoW OunrHelHOW QyHKIMU. TeopeMa 0 MaTpuiie
CUMMeTpUYecKor bumHelHoN GyHKLIUN

15.6. Onpepenenuve kBagpatuyHol ¢popMbl. [ToHSITME MaTPULIBI U paHra KBaJ[paTUUHOW (DOPMBI.

15.7. Teopema 0 OMeKTHBHOCTH 0TOOPaKeHHUs] MHOXKeCTBA CUMMEeTPHUUECKIX OMTMHEeHHBIX
(byHKI[UI Ha MHOXKeCTBO KBaJ[paTUYHBIX (hOpM

15.8. OnpezeneHrie KAHOHMYECKOTO U HOPMaJ/IbHOT'O BHZIA KBaJpaTuuHoU (hopmel. Teopema o
CylIecTBoBaHMM Oa3uca B KOTOPOM KBaJ[paTHuHast popMa MMeeT
KaHOHWYeCKUI/HopMasbHbIM BUA. MeToy Jlarpanxa

15.9. Onpepenenue NOI0XKUTENIBHOTO U OTPULIATEIBHOIO MH/AEKCOB MHEPLIUU, CUTHATYPHI.
3akoH nHepumu CUibBecTpa

15.10. OmnpegeneHre NMOI0KUTENBHO/OTPULIATE/ILHO OTpe/ie/IeHHOM, MOoTyorpe/ie/ieHHOU
KBa/IpaTUUHBIX (hOPM

15.11. Teopema 0 CBsI31 II0JIO>KUATEIBHOM/OTPULIATE/ILHOM OIpe/ie/IeHHOCTH KBaJpaTUYHON
¢opmbl ¢ nHAEeKcaMy MHepLMu. Kpurepuii CunbBecTtpa

15.12. BunuHeliHble U KBaJipaTUUHbIe (POPMbI Ha eBK/IM/IOBBIX BEKTOPHBIX ITPOCTPAHCTBAX. 3
JIEeMMBI O CBSI3W OM/TMHEMHBIX (DYHKLIWN W TMHEWHBIX OTIepaTOpPOB

15.13. CBoiicTBa COOCTBEHHBIX BEKTOPOB CHMMETPHUUYECKOW MaTpHLbl. CTrieKTpa/ibHasi TeopeMa

15.14. TeopeMa 0 npuBe/ieHNM KBa/IPAaTUYHOM (POPMBI K I/IaBHBIM OCSIM.

15.15. OrnpeperneHue runeprnoBepxXHOCTH BTOPOIO NOpsiKa

15.16. Teopema o mpuBe/leHUM YPaBHEHUSI BTOPOTr0 MOPsiZiKa K KAHOHUYECKOMY BUAY B
MPSIMOYTO/IbHOW CUCTeMe KOOpJUHAT

5. O0pa3oBarTe/ibHble  TeXHO/JIOTMH, HCIOJb3yeMble TPH  OCYIeCTB/IeHUH
o0pa3oBaTe/ILHOTO MPOLiecca Mo AUCHHUIINHE

BBojHaA JeKnus — JaeT IlepBoe LeJIOCTHOe TIpe/CTaB/eHrde O [UCLIAIUIMHE WU
OpUEHTUPYeT CTyZleHTa B CUCTeMe W3y4YeHUs [aHHOW JUCLMIUIMHBL. CTy[eHTbl 3HaKOMATCS C
HasHaueHWeM W 3ajlauaMM Kypca, ero pojibi0 U MeCTOM B cUCTeMe Y4yeOHBbIX JUCLIMIUIMH U B
cHucTeMe TIOATOTOBKM B LiefioM. JlaeTcsi KpaTKHM 0030p Kypca, MCTOPUSI pa3sBUTHSI HayKU U
TPAaKTHKH, JOCTWKEHUS B 3TOU c(epe, UMeHa U3BECTHBIX yUeHbIX, U3/1aratoTcsl epCreKTUBHbIE
Hamnpas/IeHUs UccaefioBaHud. Ha 3TOM  JjleKMM  BBICKA3BIBAIOTCS  METOUYeCKHe U
OpraHu3aljoHHbIe 0CO0eHHOCTH PaboThl B paMKax JaHHOM JUCLIMIUIMHEIL, a TaKXXe JaeTCst aHau3
peKoMeHZyeMol yuebHO-MeToJueCcKo IMTepaTyphbl.



AkapieMuueckas JeKius (Wid JeKIus o011ero Kypca) — 1oc/ejoBaTe/lbHOe U3/I0)KeHHe
Marepuasa, OCyI[eCTB/sieMoe TIPeUMYIIIeCTBEHHO B BH/le MOHOJIOTa TiperiozaBateisi. TpeboBaHust
K aKa/leMHUUeCKOU JIeKI[MK: COBPEMeHHbIN HayuHbIl ypPOBEeHb U HaChlllleHHasi ”HPOPMATHBHOCTB,
ybenuTe/ibHas apryMeHTalvsl, JOCTYITHas U OHSITHAs peub, YeTKast CTPYKTYypa U JIOTHKa, HaJTnuHre
SIPKUX TIPUMEPOB, HayUHBIX /J0Ka3aTeabCTB, 000CHOBaHMUH, (HaKTOB.

IIpakTHueckoe 3aHATHe — 3aHSATHE, TTOCBSIEHHOE OCBOEHWIO KOHKDETHBIX YMEHUH U
HaBBIKOB M 3aKPeT/IeHHIO TIOJTyYeHHBIX Ha JIeKLUYA 3HaHWH.

6. IlepeueHb MH(OPMALMOHHBIX TEXHOJIOTMH, MCI0/Ib3yeMbIX NMPH OCYyLIeCTB/IEHHH
o0Opa3oBaTe/IbHOT0 MpoLecca MO0 [JUCHUIUIMHE, BK/IOYas IepeueHb JIUIEH3HOHHOI0
NpOrpaMMHOr0 obecmeyeHusi W HHGOPMAIMOHHBIX CHPABOYHBIX cHCTeM (TP
Heo0X0/JUMOCTH)

B miporjecce ocyiiecTBieHrsi 06pa3oBaTebHOTO TPOLIeCCa UCIOb3YIOTCS:

— [/ (OpMHUpOBaHMsI TEKCTOB MaTepuasIoB [Jisi IPOMEXKYTOUHOM U TeKylleld aTTecTaluu
— nporpammbl Microsoft Office, usnarensckas cucrema LaTeX;

— Qi TIOWCKa YyueOHOW swurepatrypbl Oubmmoreku SApl'Y — ABTOMaTU3MpOBaHHAas
oubmoTeunast ndopmarmonHas cuctema "BYKU-NEXT" (ABMC "Byku-Next").

7. IlepeyeHb OCHOBHOW M J[IOMO/JIHUTEJIbHOM Yue0HOHM J/MUTepaTypbl, PpecypcoB
nH(OPMAIIOHHO-Te/IEKOMMYHHUKAI[UOHHOH ceTH «lVIHTepHeT», HEOOXOAUMBIX /I
OCBOEHMS JUCIUTTUHBI

a) OCHOBHas:

1. bexknemuites, /I.B. Kypc aHa/uTHUeCKOM TeOMeTPUU U TUHEMHOMN anreOphl: YueOHUK
[SnekTponHsIi pecypc] : yueb. — SnektpoH. faH. — Cankr-IletepOypr : Jlanb, 2018.
— 448 c. — PexxumM goctyma: https://e.lanbook.com/book/98235.

2. COOpHUK 33/jau M0 aHA/TUTUYECKOW TeOMEeTPUH U JIMHEHHOU anreOpe [371eKTpOHHBINA
pecypc] : yueb. nocobue / JI.A. BeknemuiiieBa [u Ap.]. — OnekTpoH. AaH. — CaHKT-
[lerep6ypr : Jlams, 2017. — 496 «c¢. — Pexum pgocryna:
https://e.lanbook.com/book/97281.

3. Huxonaes, A. B., AQdunHbIe pocTpaHCTBa : pakTukyMm / A. B. Hukonaes ; SIpoci. roc. yH-T,
Apocnasne, ApI'Y, 2018, 89c

4. Huxonaes, A. B., AbdnHHbIe TpocTpaHCcTBa [ NMeKTPOHHBIHN pecypc] : mpakThkyM / A. B. Hukonaes ;
Apoci. roc. yu-T, fApocnasns, ApI'Y, 2018, 89c

5. Kypor, A. T'., Kypc Bbiciiieit anredpsl [DnekTpoHHbii pecypc] : yuebnuk / A. T. Kypor. - 19-e u3g.,
crepeorur., CII6., Jlanb, 2013, 432¢

0) OMO/IHUTE/TbHAS:
1. Hesckwmii, M. B., Jlekijuu 1o anre6pe [DeKTpoHHBIM pecypc] : yueb. mocobue ajis
By30B / M. B. HeBckuii ; fIpocn. roc. yH-T, Apocnasis, Apl'Y, 2002, 264c.

2. Hesckuii, M. B., Jlekupu no anrebpe [D/eKTpoHHEIA pecypc] : yue6. mocobue A By3os / M. B.
Hegckuii ; SIpocn. roc. yH-T, fIpocnasins, Apl'Y, 2002, 264c

3. Kocrpukuh, A. 1., BBesienue B anrebpy : yueOHuK /15 By30B. U.1 : OCHOBBI asireOphi.
- 2-e u3f., ucnp., M., ®usmaraur, 2004, 272c

4. Koctpukun, A. V1. BeeseHue B anrebpy: yueOHUK Asist By30B. U.2, JluHeliHas anredpa
/ A. . KoctpukuH; M-Bo 06111, u criei]. o6pa3oBanust P®. - 3-e uzf. - M.: ®usmMaTiur,
2004. - 367c.

B) pecypchl cetu «ITHTepHeT»

1. DnekrpoHHasi bubMoTeKa yue6HbIX MaTepuanoB Apl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

8. MarepuasbHO-TeXHHUeCKasi 0a3a, Heo0XoguMasi /i OCYIIE€CTB/ICHHSA
00pa3oBaTe/IbHOr0 MPOLECca Mo AUCHUITHHE


https://e.lanbook.com/book/97281
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php)

MatepuanbHo-TexHHUYecKasi 6a3a, HeoOXoauMasi sl OCYII|eCTB/IeHHs 00pa30oBaTe/IbHOrO
TpoLiecca Mo JUCHUIUIMHE BK/TFOUaeT B CBOM COCTAB CrielidaibHbIe TTIOMeILeHuSsI:

— yueOHble ayZIUTOPHH /I/Is IPOBEIEHHST 3aHATHI JIEKLIIUOHHOTO THIIa;

— y4eOHbIe ayAUTOPUM [i/sl TIPOBeZeHUs TTPAaKTHUECKUX 3aHATHI (CEMUHApPOB);

— yueOHbIe ayIMTOPUH [I/Is IPOBE/IEHUSI TPYIITIOBBIX ¥ MHAUBUAYaTbHBIX KOHCY/IbTalIWH;

— y4yeOHble ayJUTOPUH /I/Is TIPOBeAEHUs TEKYILero KOHTPOJISI ¥ TIPOMEXKYTOUHON
aTTecTaluy,

— TIOMeLIeHus [I/isi CAMOCTOSITe/TbHOM PaboTh;

— TOMeIIeHUs /ISt XpaHeHHUs U IPO(PUIAaKTHUECKOT0 00C/Ty>)KUBAHHUS TEXHUUECKUX CPE/ICTB
00yueHusl.

CrielipasibHble TTIOMEIIEeHHUsT YKOMIIEKTOBaHbI CPeJICTBaMU O0OyueHus, Cy>KalluMH [ist
TripeZicTaB/ieHust yueOHOM MHpOPMaIy O0JIBIION ayAUTOPUH.

[MomelijeHUs1 /IIsI CAMOCTOSITEIbHOW paboThl 00yUarOL[UXCS OCHAIeHbl KOMIbIOTEPHOU
TEXHUKOH C BO3MOYKHOCTBIO TOJK/IIOUeHUsI K ceTH «VIHTepHeT» U obecrieueHWeM [0CTyra B
3/IEKTPOHHYI0 MH()OPMAaIMOHHO-00pa30BaTe/IbHYI0 CPe/ly OpraHu3aliyy.

Yucsio 1mocafiouHbiX MeCT B JIEKLMOHHOM ayAMTOpUM OOosibiie MO0 PaBHO CITUCOYHOMY
COCTaBY TIOTOKA, a B ayZAUTOPHH [I/Isl IPAKTUUYECKUX 3aHATHH (CEMUHAPOB) — CIIUCOYHOMY COCTaBY
TPYIIBI 00yYaroIUXCsl.

ABTOp(BI) :

HotieHT Kadepbl JUCKPETHOTO aHaMM3a, K..-M.H. A.B. HukosaeB



IIpunoxenne Nel K paboueii mporpaMmMe JUCHUTUTAHBI

DoHJ OLeHOUHBIX CPe/ICTB

«I'eomeTpus»

JJIA MIpoBeAeHUA TEKy]J.IEﬁ H l'[pOME)KYTO‘IHOﬁ daTTeCTAallui CTYAE€HTOB

1o JUCIUILTHHE

1. TunoBbIe KOHTPO/IbHBIE 33/JaHUS WM UHbIE MaTepUaJIbl, HEO0OX0AMMBIe /Il OL[EHKH
3HaHHM, yMeHU, HABBIKOB U (WIH) ONBITA /IeiTe/IbHOCTH, XapaKTePU3yIIUX 3Talbl

(¢hopMupoBaHUA KOMIIETEeHLUH

1.1. KOHTpOJ’lebIE 3d/laHUA U HHbIE€ MaTe€PHUdJIbl, HCI10/Ib3yeMbI€ B Iponecce TEKy]uEﬁ

aTTecTanuu

BapuaHT KOHTPO/IbHOM padoThi Ne 1
(ITposepka OIIK-1 ¢ uacmu ymeHutl pabombl ¢ cucmemamu /AUHelHbIX ypagHeHUll,

KOMIN/1eKCHbIMU YUC/1aMU U Mampuyavu)

OTBeThbI

3alaHus

1. Hatitu obi1iee peliieHre ¥ OFHO YaCTHOe
pellieHre CUCTeMbl TMHEMHbIX YpPaBHeHUM:
{4X1 —2Xp — 6X3 + 8xy
= 10, 3x1 + 2x0 — 8x3 — x4
= 4, =3x1 + xp + 53(,'3 — 5x4
—7,-2x1 + 3%y + x3 — 8x4
=-7

Oo011jee periieHue:
{x1 =2x3 — x4 + 2, %

=x3+2x4— 1.

UYacTHoe peleHue:
x1=2,x=-1,x=0,x,=0

2. Pelnth ypaBHeHwUe:
Wil
vV

Z—2Z

z=1-iiV3

128
3. BpuncIUTh 3HaUeHUe BbIpaXkeHus: N E\_ iiig B
4 18 2 2
- : A3 3
—1 + V3ii + - +_ il
2 2
(1234)

4. PeluuTb MaTpU4HOE ypaBHEHUe:
XX@3-5-23)+(5-23-1)XX
=(-231-1)

5. Beruriciutb MaTpuILly A ¥ HalTH K Hel
obparnyro A~
A=(10-2102101202)320011102
-11-1)

A1=(03—5124160);
Al ~ (2430 -22 -4 -55 —4

-33)




BapuaHT KOHTPO/IbHOM padoThi Ne 2
(ITposepka OIIK-1 ¢ uacmu ymeHuti pa6ombl ¢ 2pynnamu, Ko/abyamu, noasimu,
onpeode/iumesiemM U paHz20M Mampuybl)

3aziaHust

OTBeThbI

1. Pemmmth cUCTeMY JIMHEMHBIX ypaBHEHUH
Bx+2y+z=0,2x+y +3z
=3, x+4y+4z=1

B KOJIbLle BBIYETOB 110 MOZYJIIO 5.

x=1y=2,z=3

2. BpluncauTh onpefenvrenb
455423571276471543530 8430 |

77

3. Brruucauth oripeae/irMTesb n-ro rnopsaakda:

[1227 005002007527 ---0000
0000 - 7]

1
5 _(nn-1+2m"1)
3

4. [ausl Tourn A(6,2,1), BB(3,1,3), CC(2,3,6). 55 _7\/3
HaiiTu 1wiomiagb W BHYTPEHHHE YIJIBI T o7
tpeyronburuka ABBCC. 20T I T

3’66

5. Manel Toukn A(3,5,4), BB(8,7,4), VV =14,

CC(5,10,4)
u DD(4,7,8), asnsiompecs BepLIMHAMU
TeTpaszipa. Haliti 06LEM TeTpaszpa 1 JyIMHy
BBICOTBI, OIYILEHHOM U3 TOUKU A.

BapuaHT KOHTPO/IbHOM padoThl Ne 3
(ITposepka OIIK-1 ¢ uacmu ymeHuti paGombl C KpuebLMU 8Mopo20 NOpsioKa u

MHO20U/IeHaMu)
3aziaHust OTBeThI
1. TIpu KaKuX 3HAUEHUAX )Y CyMMa [IByX 3
KOpHelMHorousaeHa
3x3 —6x2 - yyx + 6

pasHa 07

2. Haiitu HO/JJ, muorounenoB ff(x) u g(x) u
ero JIMHeliHOe BbIpaXeHUe uepe3 ff(x) u
g(x):

ffl)=2x*-x° -3 +x+1,
glx) =23 -2x - 1.

dd(x) = (x + 1)
dd(x) = —-(x - 1)ff(x)
+ (2x% = 3x + 2)g(x)

3. PasnoxkuTh MHOrOWIeH Ha HenpuBOAUMBIe
COMHOXXUTEe/IM HaJ, T0JieM paLXOHaJbHbIX

yHCen:
6x° + 16x* + 2x3 — 13x2 + 4

(x +2)Bx +2)2x3 —2x + 1)

4. CoCTaBUTh ypaBHEHUE 3JIJIUIICA, UMEIOLLero
ob61ve hoKasbHBIE XOP/bI C THUIIepOo/Ioi

=P
5 371




—-_—_=1
4 6
5. HanmcaTh KaHOHWUECKOEe ypaBHeHHe KPUBOH x>y _1
BTOPOr0 TMoOpsiika € (oKycamMu Ha OCU 144 - 50

OOx, ecnu ee ypaBHeHHe B
TIOJIIPHBIX KOOP/IMHATaX UMeeT BUJIL:
6

6 — 7cos@

BapuaHT KOHTPOJIbHOMH pabdoTsl Ne 4
(ITpoeepka OIIK-1 6 uacmu ymeHuti pa6ombi ¢ 6eKMOPHbIMU U A puHHbIMU
npocmpascmeamu)

3aziaHust

OTBeThbI

1. O6pasyeT 11 MHOXeCTBO 2 X 2 marpur C
paBHOM HYJ/I0 CYMMOW BCeX 3/IeMeHTOB
BEeKTOpHOe TipocTtpaHcTBO? Ecmm pga, 1O
HalTH ero 6asuc U pasMepHOCTb.

a, obpasyert (TIpoBepKa CBOWCTB).
basuc:
(100-1),(010-1),(001 -1)
PasmepHoCTb paBHa 3

2. Hawel  paBe  TIpsMble. Y CTaHOBUTH,
repeceKaroTCs OHY, CKpeL1BaoTCs,
rnapajjiesibHbl  Wad  cosragawT.  Ecmu
IIpsIMble [IepeceKaroTCs WY IapasljiesibHbl,
COCTaBUTb  ypaBHeHWEe IUIOCKOCTH  UX
coZeprKaien

E _ yy+le _ zz " xx+3 _ yy _ zz—4

-1 4 1 4 2 -1

ITpsiMble mepeceKarOTCst

YpaBHeHue MI0CKOCTH
2x-y+6z-18=0

3. HaliTu TOUKy, CUMMETPHUYHYO K TOUKe

(6,2,-1) oTHOCUTE/IBHO TIPSIMOM:
2x+y+2z2-3=0,4x+y+3z-5=0

(-2,4,-3)

4. Halitu xakoh-HMOyAb 06a3uc CUCTEMBI
BEKTOPOB U BbIPa3UTh Uepe3 Hero OCTa/IbHbIe
BEKTODPbI CUCTEMBI:

a1 = (3,-2,2,5,3)a, = (1,-3,2,3,2)
as = (3,5,-2,1,0)a, = (-4,2,-3,1,4)

Basuc: (a1, ay, as),
as = 2a; — 3a,

5. HalitTu 0a3ucel CyMMBI ¥ TepecedeHUs
JIMHeMHBIX  obosouek  {ay, dp, az) U

(b1, by, b3):
am =(1,21,-2) by = (1,1,1,1)
ay = (213/110) bZ = (110111 _1)

az = (1/2121 _3) b3 = (113101 _4)

Ba3uc cymMmel: ay, a;, az, by
Ba3uc nepeceueHus:
bl = -2a1 + a, + as,
b3 = 5(11 —apy — a3

BapuaHT KOHTPO/IbHOM padoThl Ne 5




(IIpoeepka OIIK-1 e uacmu ymenuti pabombl ¢ e8KAUO0BbIMU 8eKIMOPHbIMU
npocmpaHcmeamu u AuHelHbLMU Onepamopamu)

3afaHust OTBeThI
1. Haiitu co6GCTBeHHble MOZMIPOCTPAHCTBA Lo =((3,1,-4)),
JIMHEMHOr0  orepaTtopa  OPTOrOHAJILHOIO L: =((1,-3,0),(04,1))

IMPOEKTUPOBAHUA 3-x MEPHOTI'0O IMPOCTPaHCTBA
Ha IIVYIOCKOCTb

3x+y—-4z=0
2. Haiitu 00BeM TpeyrosbHON TPU3MBI  C 19vV6
BepIIMHAMU A(0,1,0,1), >
BB(1,1,3,2),
C(0,3,15), A(3,0,-1,2), BB(4,023) u
C’(3,2,0,6)
3. Haiifth cobcTBeHHble  3HAYeHUs U L =((2,0,1)),

coOCTBeHHBIE TIOATIPOCTPAHCTBA JIMHEHHOTO
orieparopa
(-212-102-203)

Ll = ((1/1/1)>

4. HaiiTu opToroHanbHbIM 6a3uc BeKTOPHOTO

MIPOCTPaHCTBa
((1,1,21),(0,34,3),(3,0,2,0), (3,6, -1,0))

(1/1/2/1)/ (_2/1/0/1)/ (2/51 _3/ _1)

5. Haiitu yron Mexxay BeKTOpOM U
TITOZTIPOCTPAHCTBOM:
L=¢0,-1,-1,1),(1,0,1,-1),(-3,1,1,0)),
x =(2,62,6)

BapuaHT KOHTPO/IbHOM pa6oThI Ne 6
(IIposepka OIIK-1 é uacmu ymeHuti pabomsl ¢ #cOpOaHo8oli HopmaabHOU ¢opmotl,
NnogepxHoCMsMuU 8MmMopo20 NOpsAOKd, GUNUHEelIHBIMU U KeadpamuyuHbiMu hopmamu)

3aaHus OTBeThI
1. HaiiTu HOpMa/bHBIA BHJ KBaJpaTUUYHOM y+y -y,-v,
QPMBI;
3x21 + xzf— x23— 2x? ha 2x1X — 4xox3 + 2X0X4
2. Onpegenuts  TUN  JIMHWUM,  HaWTH | DJUIUIC
KaHOHMUECKOe YpaBHEeHMe U KAHOHUUECKYIO x P .
CUCTeMy  KOOpJWHaT, u300pa3uTh Ha 4 + 1 -
TJIoCKOCTH:. KaHoHnueckas cucTemMa KOOp/JMHAT:
5x° + 6xy + 5y~ —6x - 10y -3 =0 ) 01:(0’1), .
S LY o L
V2' V2 V2 V2
3. HaliTu 1[eHTP CHUMMETPUM  KpPHUBOH, (4,2,-2)
TO/lyUeHHOH  CeYeHUeM  JIBYIOJIOCTHOTO

runepOoona




X2+ 2y? - 422 = 4
IUVIOCKOCTBIO X + Y + 22 = 2

4. Haiitu >K0p/jaHOBY ()OpPMY U >KOPJ,aHOB ’Koppanoga ¢opma:
0asuc MaTpULIbI IMHEHHOro oreparopa: (3000031000310003)
(1311 -14110-141-1203) YKopaHoB 6as3wc:
1. PA(A) = (A - 3)4 61 = (21112/ _1)/

€ = (2/1/011)/
es = (1,1,1,0),
€4 = (0/01011)

5. Pewmmth ypaBHeHue XX =+02-13),+2(-46 -35)
XX?=(-26 -37)

KpuTepuu oneHuBaHus
Kax/oe 3a/jaHrie OLleHUBAETCs OT/e/IbHO B 4 Oasiia.
[TIkasa o1leHMBaHMs pellleHrs 3a/JauM:

bannbl Kpurepun
0 6asioB [TonHOe OTCYTCTBUE penieHust
1 6ann 3ajlaua pellleHa MeHee ueM Ha I10JIOBUHY,

WA  [JIOTyIeHbl COJlep)KaTe/lbHble OIMMOKU B
aJIrOpPUTME pelleHus

2 bamia 3afaua pellleHa He TIOJIHOCTBIO, HO Oosiee
yem Ha TM0JIOBUHY, W JIOTTy1IleHbI
BBIUUC/TUTE/IbHBIE OIIMOKM, MOBIUSBIINE Ha X0
pelleHus 3a7jauu

3 banna 3azmaua pellieHa, HO JIOMy1LleHbl
He3HauWTe/IbHbIe BEIUNC/IUTE/IbHBIE OLTHOKH, He
BJIMSIFOLIME HA X0/ pelleHts 3a/lauu

4 6anna 3aziaya pelieHa BepHO

baniel cymmupyeTcst TIo Bceli KOHTPOJIbHOM paboTe W TIepeBOASATCS B OLIEHKY TI0
c1efyrolled Kare:

Bbannsi Ouenka
Menee 8 6anios «HeyoBneTBopUTEILHO»
8 — 11 6aioB «Y [IOBJIETBOPUTE/ILHO»
12 — 15 6annoB «Xopo1Io»
Bosee 15 6amioB «OTIMYHO»

1.2 Cniucox BonpocoB U (W/IH) 3a/JaHUi /1A IPOBe/leHUs IPOMe)KyTOUHOU
arrecTanuu

BapnaHT 3K3dMEHdAIIMOHHOTI' 0 omera3sal ceMmecTp

3apaHus | OtBernl




PallMOHA/IBHBIX KOPHAX MHOI'OUJ/IeHa

. ChopmynupoBath ompefesieHre 6a3uCHOTO Pa3pnen 6.2
muHopa. [IpyuBectu nprmep

. CchopmynupoBaTh omnpe/iesieHrie BEKTOPHOTO Pa3pen 5.16
TIpoU3Be/ieHHs1 BeKTOpOoB. [IpuBecTy ripumep

. ChopmynupoBaTh onpejiesieHye 1 HanvcaTh Paspen 7.2
KaHOHWYeCKOH ypaBHeHHe rurepoosib
Onpefenutb KpaTHOCTb KOpHA X = —1 3
MHOTro4/IeHa
4x° + 8x* - 3x3 - 17x% — 13x - 3

. OnpefienUThb BBIPOXK/I€HA MaTpULia WU HeT Martpuiia BeIpOXK/ieHa

(1213223210023251)

CdopmynupoBaTh U [10Ka3aTb TeOpPeMbI O Pasnen 4.3
€IMHCTBEHHOCTU HEeWUTPa/IbHOrO "
CUMMETPUYHOTO 3/IEMEHTOB /ijisi OWHApHOM
oreparyu
CcdopmynupoBaTb W Jl0KasaTb IPaBUJIO Pa3pen 5.12
Kpamepa

. CdhopmynmpoBaTth M [0Ka3aTb TeOpeMy O Pa3pen 8.15

. [lycte A — nn X nn matpuija. Bxogut iu

BxoauT co 3HaKOM

MpOU3Be/leHHe 3/1eMeHTOB MoOOYHOM (_1)Lz?j
JlMaroHa/ii B  pa3BEPHYTOe BbIPA’KeHUe WK
onpepenurens? W, eciivu BXOAUT, TO C KAKUM n(n-1)
3HaKOM? -1) 2
10. Havitu 3HaueHnusd a4, b, ¢, ec/iv U3BeCTHO, UTO 2 pellieHUs:
=-1,b=-1,c=1,

OHU SIB/IFOTCS] KOPHAMHU ypaBHEHNUS]
X —ax> +bx -c

N

(S RN

¢ =0,a — ntoboeuncno

KpuTepun oneHnBaHus

ITokazarenmm Kputeprn 4-6anpbHasi IKasa
(YpoBeHb OCBOeHNs)
CTyfeHTOM [aH MO/HBIM, B JIOTUYECKOU OtnuuHO
OIIK-1 TI0C/Ie/[0BaTe/TbHOCTH pa3BepHYThIH OTBeT Ha (IIOBBILLIEHHBII
3Hath: MOCTaB/IeHHBIN BOIIPOC, rje OH ypOBEHb)

— TIOCTaHOBKH 3a7iau
JIMHEHHOH anreOphbr;
— OCHOBHBI€ TTOHSTHS
U GOPMYJTUPOBKH
TeopeM.

MPO/IEMOHCTPUPOBA/l 3HaHWS TIpeJMeTa B
MoJHOM 00BeMe yueOHOM MPOrpaMMBl,
JIOCTaTOUHO r71y00KO OCMBIC/TMBaeT
JOVCLUTUTUHY, CaMOCTOSITeNTEHO, u
HCUepITbIBAIOIIIe OTBeyaeT Ha




— OCHOBBI TEOPUHU
MaTpHI] U
oTipe/leNTUTe Iei;

— CBOICTBa
MHOT'OU/IEHOB;

— Kjaccu(uKaluo u
CBOWCTBA KPUBBIX
BTOPOTO MOPsiAKa.

— OCHOBBI TEOPUH
BEKTOPHBIX
MIPOCTPAHCTB.

Ymertn:

— pellaTb CUCTEMBbI
JIMTHEMHBIX YpaBHEHUH;
— BBINOJIHATh
oreparyy ¢
MaTpHLaMy;

— HaXOJIUTb KOPHU
MHOT'OUJ/IEHOB;

— BBINOJIHATD
orepary c
BeKTOpaMy;

— UCCIeloBaTh KPUBbIe
BTOPOTO TOPSA/IKa;

— JlOKa3bIBaTh
OCHOBHBIE
yTBep)KAeHUs U
TeopeMBl.

Bnaaern:

— MaTeMaTUYeCK1M
anraparoM aareOpsl U
reoMeTpuy;

— HaBBIKaMU
WCII0/Tb30BaHUs
arrapata anrebpbl U
TeOMeTPUH TIPU
pelIeHnH KOHKPETHBIX

3ajau.

JIOTIOJIHUTE/TbHBIE ~ BOMPOCHI,  TPUBOJUT
coOCTBeHHBbIE TIPUMEPHLI TI0 TPoOIeMaTHKe
MOCTaB/IEHHOT'O BOTIPOCA, PeLIu
TIpe/IJIOYKEHHbIe TPAKTUYeCKue 3ajaHus Oe3
OIITHOOK.

CTyleHTOM [aH pa3BepHyTbIi OTBET Ha
MOCTaB/IeHHbI  BOTIPOC, TAe  CTYZEHT
JIEMOHCTPUPYET 3HaHMS, TTPUOOpeTeHHbIe Ha
JIEKITMOHHBIX W TIPAKTHUECKUX 3aHATHUSAX, a
TaK)Ke T0/Iy4eHHbIe TIOCPeICTBOM HU3YUeHHsI
00s13aTe/IbHBIX  yUeOHBIX MaTepuasioB  T0
KypCy, ZJaeT apryMeHTHUpPOBaHHbIE OTBETHI,
MIPUBO/IUT TIPUMEPHI, B OTBETE TIPUCYTCTBYET
CcBOOOJHOE  BjaZIeHWE  MOHOJIOTUYECKOMH
peublo, JIOTUYHOCTb U TIOC/Ie/J0BAaTeIbHOCTD
orBeta. OHAKO AOIMyCKaeTCsl HETOUHOCTh B
oTBeTe. Pervin TIpe//I0KeHHbIe
MpaKTHUeCKHe 3a/laHds C  HebOoIbITUMHU
HETOUYHOCTSIMM.

Xopor1o
(6a30BbIit ypOBEHB)

CTy/ieHTOM [laH OTBET, CBU/eTe/IbCTBYIOIIUIMA
B OCHOBHOM O 3HaHWU MPOLIECCOB U3y4yaeMOMr

JVCLIATIIUHBI, OT/IMYAIOLIUNCS
HEeIOCTaTOUHOW TJAYOMHOM U TIOJTHOTOM
DAaCKpBITUSl TeMbl, 3HAaHHWEM OCHOBHBIX
BOTIPOCOB TeopUH, cnabo
cOpMHUpPOBAaHHBIMMA  HaBblKAMU  aHa/Iu3a
SIBJIeHUM,  TIPOL[ECCOB,  HEJOCTATOUHBIM
yMeHreM  JlaBaTb  apryMeHTHpOBaHHbIe
OTBEThI u TIPUBO/IUTh TIpUMepbI,
HEe/J0CTaTOUYHO  CBOOOJHBIM  BjaJileHHeM

MOHOJIOTUUECKON peublo, JIOTUUHOCTBIO H
0C/Ie/10BaTeIbHOCTHIO OTBeTa. [lonyckaeTcs
HEeCKOJIbKO OILLIMOOK B CO/Iep’KaHUM OTBeTa U
pelleHNY IPaKTUYeCKUX 3a/laHui.

Y IOBI€TBOPUTETLHO
(MOpOroBbIl yPOBEHD)

CTyfeHTOM [1aH OTBET, KOTOPBbIM COZEpPXXUT

psif Ccepbe3HbIX HEeTOYHOCTeM,
00Hapy)KVBaIOIMii He3HaHHe TIPOLeCCOB
H3yJyaeMoi TIpeIMeTHOM obnactu,

OT/IMUAIOIIUNACS HerylyDOKUM  pacKpbITHEM
TeMbl, HEe3HaHWEM OCHOBHBIX BOIIPOCOB
Teopud, HechOPMHPOBAHHLIMU HaBbIKaMU
aHa/iv3a sIBJIEHUM, MpOLIeCCOB, HeyMeHUeM
JlaBaThb apryMeHTHPOBaHHbIE OTBETHI,
1abbiM  B/lafIeHHeM  MOHOJIOTHYeCKOM
peublo, OTCYTCTBUEM  JIOTUYHOCTU U
110C/1e/J0BaTe/IbHOCTH. BoiBo/IbI
TOBEPXHOCTHBI.  PellleHWe MpPaKTUUECKUX
3a/laHMil He BBINOAHEHO. T.e CTyJeHT He
crioco0eH OTBETUTh Ha BOIIPOCHI ZaXKe TIPU
JIOTIOJTHUTE/TbHBIX ~ HaBOJALLMX  BOIPOCAX
rpernojaBaTess.

HeyzoBieTBOpUTENHHO
(YypoBeHb He
cchopMHpoBaH)




BapuaHT 3K3aMeHaIMOHHOI0 Gus1eTa 3a 2 ceMecTp

3agaHuna OTBeTbI
1. CdopmynupoBartb onpeeseHue Paspen 13.11
COOCTBEHHOTO BeKTOpa JIMTHEHOI 0
oneparopa. [IpuBectu npumep
2. CopmyupoBaTh orpefiesieHus BbITyKJI0M Pazmen 11.11

KOMOWHAIMM ¥ BBINYK/JIOH  000JI0UKH

MHO>KecTBa Touek. [IprBecTu nprumep

3. CdhopmynupoBaTh OrpeiesieHUs] eBK/IU/I0Ba Pazpgen 12.1
BEKTOPHOTI'O TIPOCTPAHCTBA

4. Hatitu TIOILA b TpeyroJjibHUKa 3\/§
A(1,1,1,1), B(3,1,3,2),C(4,0,2,2) 2

5. OnpepenuTs AB/ISETCA U KBaJpaTUUHast He aBnsercsa
¢dopma oTpuLIaTeNbHO ONpezie/IeHHOM

—x? = 5y? — 2% — dxy - 2yz

6. CdhopmynupoBaTh U [J0Ka3aTh HepaBeHCTBO Paspen 12.5
TpeyroJjibHUKa

7. CdhopMynvpoBath M JO0Ka3aTb TeOpPeMY O Pa3gen 9.12
reoMeTpUUYeCKOM CMBbIC/Ie PAaHra MaTpHULibl

8. CdopmynupoBaTb u Jl0Ka3aThb Pazgen 15.13
CHEeKTPaIbHY10 TEOpeMY

9. Halitu cymmy uwmcen, oOpaTHBIX K 1 n 1 n 1 _4
COOCTBEHHBIM 3HAUEHHUSIM MaTPHIIbI AMoA A

(211110104)
10. CocraButh MaTpuLyy orieparopa 0-1-10)

OPTOTOHA/IbHOT'0/3ePKa/lbHOTO  OTPayKeHUsI

Ha ITIJIOCKOCTHU OTHOCUTEJ/IbHO HpHMOi/JI X +

y=0




KpuTepuu oneHuBaHuA

ITokasarenu Kpurepuu 4-6anbHasi 1IKaja
(YpoBeHb OCBO€eHHUs1)
1. 3HaHUe OCHOBHBIX OTpeJie/ieHi U TeopeM OT/TUYHO
OIIK-1 JTMHeWHOM anreOpbl M aHATUTUYeCKON (TIOBBILLIEHHBIH
3HaTh: reoMeTpuHu. yPOBEHb)
— TIOCTaHOBKH 3a7iay
JIMHeHHOH anreOpbl U 2. YMeHNe caMOCTOSATebHO J0Ka3bIBaTh
aHaTMTUYeCKOU YTBEP>KJeHUsl U pelliaTh TeOpeTHUecKue
reoMeTpuHy; 3a/lauy B paMKax Kypca anreOpsl 1
— OCHOBHbIE TTOHSATHUS U reoMeTpUU.
(hopMynHMpOBKY TeopeM
JIMHeHHOH arebphl U 3. YMeHue pellaTb OCHOBHBIE 3a/jlauM Kypca:
aHaIMTUUeCKON OTiepaLiy C BeKTOpaMH U TOUKaMH B
reomMeTpuy; adPUHHBIX U eBKIMO0BBIX MPOCTPAHCTBAX,
— BEKTOpHBIe, ah(dUHHBIE | ITOCTPOEHHEe MaTpHL{bl IMHEMHOTO oIlepaTropa
Y eBKJ/IU/IOBbIE Y UCC/le[lOBaHUe ero CBOWCTB, MOWCK
MIPOCTPAHCTBa; COOCTBEHHBIX 3HAYEHHI W COOCTBEHHBIX
— K/1acCU(UKaLII0 BEKTOPOB JIMHENHBIX OMIepaTopOB, ITOCTPOEHUE
TOBEPXHOCTEN BTOPOTO Y TIpUMeHeHNe >KOP/,aHOBOM HOpMasibHOMN
TIOPSIZIKa; (hopMBl, MCCileloBaHKe KBa/|paTUUHBIX (DOPM,
— OCHOBBI TEOPUH TIpYBeZieHre ypaBHeHHI BTOPOro TIOpsiKa K
JIMHEHHBIX OT1epaToOpOB U KaHOHUYeCKOMY BUY.
KBaJpaTUUHBIX (GOPM.
4. YMeHye pellaTh 3alauy JIMHeHHOU anreOpbl
Ymertn: Y aHa/IUTUYeCKOM reoMeTpUU TTOBBILLIEHHOM
— BBITNOJIHATH OIeparuy CJIO’KHOCTH HaJ, TIPOU3BOJIbHBIMU
C BEKTOpaMu; BeKTOPHBIMU IIPOCTPaHCTBaMU
— WCCIeIoBaTh CBOMCTBA
JIMHeHHBIX OI1epaTopOB; 5. BnazieHue MaTeMaTUUeCKUM ariapaToM
— peluaTh anreOpbl ¥ reOMeTpHH.
reoMeTpUYecKye 3aaun
B €BK/IMJOBOM
NIPOCTPAHCTBE; 1. 3HaHUe OCHOBHBIX OIpe/ie/ieHHi U TeopeM Xoporo
— UCC1efoBaTh KpUBbIE U JHelHOM anre6Gpbl ¥ aHATUTHYeCKON (6a30BbIi ypOBEHb)

TOBEPXHOCTH BTOPOTO
Tops/iKa B 0011[eM BUIE;
— JlOKa3bIBaTb OCHOBHbIE
Y BCIIOMOTaTe/IbHbIe
yTBep>KJEeHUsI U TeOPeMbI
13 Kypca anrebpbl 1
reOMEeTPHH.

Biagern:

— MaTeMaTHYeCKUM
arnrapaToMm aareOpbl U
reoMeTpuy;

— HaBbIKaMU
HCII0/Tb30BaHHUs
arrapara aareopbl v
reOMeTpUH TPU PellieHnH
KOHKDETHBIX 3a/jau.

reoMeTpUH.

2. YMeHMe BOCIIPOM3BOJUTD l0Ka3aTe/ bCTBa
OCHOBHBIX Y BCTIOMOTaTe/IbHBIX YTBEPKIeHUH
Y TeOpeM 13 Kypca anreOpbl U TeOMeTpUH.

3. YMeHue pellaTh OCHOBHbIE 33/lauy Kypca:
orepaLyy C BeKTOpaMH U TOUKaMH B
athUHHBIX U eBKJIHUI0BBIX IIPOCTPAHCTBAX,
TIOCTPOEeHHe MaTpHLIbl TMHEHOTo orneparopa
1 UCCJIe/JOBaHNe ero CBOWCTB, MOUCK
CoOCTBEeHHBIX 3HaYeHHH 1 COOCTBEHHBIX
BEKTOPOB JIMHEHHBIX ONIepaToOpOB, TIOCTPOEHHE
Y TIpUMeHeHNe KOpJaHOBOW HOpMaTbHOU
¢hopMmel, MccieloBaHre KBaJPaTHUHBIX (opM,
TIpUBe/JieHre YpaBHEHWI BTOPOTO MopsiJKa K
KaHOHUYeCKOMY BUJY.




3. ByiaseHue maTeMaTU4eCKUM arrapaTrom
anreOpel ¥ TeOMETPHHU.

reoMeTpum.

2. YMeHue peluaTh TUIIOBBIE 33/1aud Kypca:
ornepalyy ¢ BeKTOpaMH U TOUKaMU B
adPUHHBIX ¥ eBKIMI0BLIX ITPOCTPAaHCTBAX,
MOWCK COOCTBEHHBIX 3HAUEHUH U
COOCTBEHHBIX BEKTOPOB JIMHEMHBIX
0T1epaToOpPOB, TMpHBe/ieHre YpaBHEHUM BTOPOTO
Topsiika K KAHOHUUEeCKOMY BUAY.

3. BiasieHve MaTeMaTH4YeCKUM anrapaTom
ayreOpBI ¥ TeOMETpPHH.

1. 3HaHUe OCHOBHBIX OTpe/ieJIeHUH U TeopeM Y l0OB/IeTBOPUTEJIBHO
JTMHEeWHOM anreOpbl M aHATUTUYeCKOH (TIOPOTOBBIH YPOBEHB)

3HaHUs1, yMeHUsI U HaBbIKU HeyoByieTBOpUTETHHO
copMUpOBaHBI B HEOCTAaTOYHOM (ypoBeHb He
CTereHu copmMUpoBaH)

Tect AJIAA CAMOIIPOBEPKH 110 pe3y/IbTdTdM 0CBO€HUA JUCIHHUITI/IUHBI

Cucrema JIMHEHWHBIX YpaBHEHUU
2x-y+32=1,3x+2y-z=2,4x+5y-5z2=3
1) uMeeT OfHO pellleHHE;
2) uMeeT /iBa pelleHUs
3) uMeeT OECKOHEUHO MHOTO peIIeHHI;
4) He UMeeT peLleHUM.
HaiiTu 3Ha4YeHus X, iy, Z IpU KOTOPBIX MaTpulia A sBjsieTcs obpaTHOI K MaTpule B:
A=(3-21-11-1xy0),B=(22133210z)
Dx=1y=2,z=0;
D x=-3,y=2,z=1;
)x=0y=0,z=1;
4) HM NIpY KaKuX.
HaiiguTe uncsio, obpaTHoe K 7 B KOJIbIie BbIUETOB ZZj; 110 MOAYIIO
171) 3;
2) 5;
3) 7;
4) uwucso 7 He UMeeT 0OpaTHOTO B KoJiblle ZZ17.
[Tpu KakoM 3HaueHuM MapameTpa 4 Ornpe/e/uTelb MaTPULIbI
(@a5a141400311437)
paBeH 427
1) 2;
2) 3;
3) 4;
4) 5.

Haiiti 06b6M TeTpasgpa ¢ BepumHamu B Toukax A(2,1,-1), B(3,0,2), C(5,1,1) u

D(0,-1,3).
1) 1;
1.
2) ?,
3) 5



4) touku A, B, C, D nexkaT Ha OZJHOM TUIOCKOCTH.

6. Haiigure yncI0 pa3NWYHBIX pallMOHA/TIBHBIX KOPHEel MHOrou/leHa
3x% — x2 - 9x — 4.

1) 3;

2) 2;

3) 1;

4) MHOTrOY/IeH He UMeeT pallOHA/IbHBIX KOPHEeH.
7. OrnpezenuTh B3aMMHOE PacrosioyKeHue MpsiMOu

x-1 _Y=-2 z+3
4 -1 2

U TJIOCKOCTH
3x+2y-5z+2=0.
1) mnpsimasi mepecekaeT MJIOCKOCTb;
2) TmipsiMasi TlapasuiesibHa MJI0CKOCTH;
3) TpsiMasi JIeXKUT B TUIOCKOCTH;
4) mpsiMasi ¥ TVIOCKOCTb CKPeIUBal0TCS.
8. Haiitu pa3amMepHOCTh JTUHENHON 000/I0UKK BEKTOPOB
a1 =(2,-134,-1),a, = (1,2,-3,1,2),
as = (5,-5,12,11,-5),a, = (1,-3,6,3, -3).

1) 5;
2) 4
3) 3;
4) 2. TITC

, , U3BeCTHO, UTO BCe IOMNapHble YI/bl paBHbI "Z. BeiGepure
[ BeKTOpPOB, - 2

uu uu
3 4

BepHbIM BapUaHT:

1) BekTOpa MMHEWHO 3aBUCUMBI;

2) BeKTOpa JIMHEeNHO He3aBHCHMBbI,

3) BeKTOpa MOTYT ObITh KaK 3aBUCUMBI, TaK U HE3aBUCUMBI.

10. Kaxkoii u3 repeurc/ieHHbIX BeKTOPOB SIBJISIeTCSI COOCTBEHHBIM [I/Isl JIMHEMHOTO orepaTopa C
MaTpuiiei
(41 -125-244-1)

1) (1,1,1);

2) (1,3,5)

3) (1,24);

4) (0,0,0).

11. KeazgpatnyHas opma X2+ 3y2 + 422 + 2xy + dxz + 2uz

1) mMon0XXWUTeNILHO OTpe/iesieHa;
2) oTpuIiaTebHO OMpeiesieHa;
3) TMO0JIOKUTETBHO TIOTyOTIpe/ie/ieHa;
4) He onpejeneHa?
12. OnpegenuTh TUN KPUBOM BTOPOTO TOPsiIKa
5x2 + 6xy + 5y* — 6x — 10y — 3 = 0.
1) snnumnc;
2) runepboa;
3) mnapaborna;
4) BBIPOXKJEHHBbIN C/y4aid — rapa rnepeceKaroluxcs MpsimMbiX.



HPHBI/IJIBHLIE 0TBETbI

Borpoc Ne [IpaBUIBHBIN OTBET Borpoc Ne [IpaBUIBHBIN OTBET
1 B 7 9]
2 §) 8 r
3 9) 9 9
4 a 10 B
5 B 11 r
6 r 12 a




2. [TepeyeHb KOMIIeTeHLUM, dTanbl UX (JOPMUPOBaHMs, ONIMCAaHHe TOKa3aTe/ el U
KpUTepHeB OLIeHUBAaHHUA KOMIIeTeHIIMI Ha Pa3/IMUHbIX 3Tanax ux ¢opmMupoBaHus,
onucaHue MIKa/Ibl OLleHUBAHUA

2.1. Illkana oneHuBaHus C()OPMHPOBAHHOCTH KOMIIETEHI[UI U ee ONUCAHUe

OueHvBaHue ypoBHS C(OPMUPOBAaHHOCTU KOMIIETEHL|M B IIpoLiecce OCBOEHHs
JUCLIATI/IVHBI OCYILIeCTBIISIeTCS 110 CIeflytollell TpeXypOBHeBO! LlIKaJle:

ITopoezoeblil yposeHb - TIpe/iTiosiaraeT OTPaKeHUe TeX O0XKHAaeMbIX pe3y/bTaToB, KOTOPbIE
oTipeZiesISIFOT MUHUMAaJIbHBIA HAa0Op 3HaHW W (UM) yMeHUH W (W) HaBBIKOB, TIOJTyUeHHBIX
CTY/IeHTOM B pe3y/ibTaTe OCBOEHHS IUCIUIUIMHBI. [10poroBeli ypoBeHb sIB/IsieTCs1 00s13aTenbHbIM
YPOBHEM //Is1 CTYZeHTa K MOMEHTY 3aBeplleHHst UM OCBOeHUS JaHHOM JWUCLIIIIUHBI.

IIpodsuHymblii yposeHb - TIpeAriosiaraeT CroCOOHOCTh CTYZEHTa MCIOIb30BaTh 3HAHWS,
YMeHMs], HaBbIKU U (WU/IM) OMBIT JeATebHOCTH, MOJyYeHHble TIPU OCBOEHUM JUCLIUIUIMHBI, [/
peleHNs Ipo¢ecCUOHaNbHBIX 3a/a4. [IpoABUHYTHIN YPOBEHb MPEBOCXOAUT ITOPOrOBbIM YPOBEHb
T10 HECKOJIbKKM CYILL[eCTBEHHBIM ITPU3HAKaM.

Bbicokuill ypogeHb - TipefiriosiaraeT CIIOCOOHOCTh CTYJieHTa MCIIOb30BaTh IOTEHLMas
VIHTerPUPOBaHHBIX 3HAaHWM, YMEHWM, HaBbIKOB U (W/IM) OMbITa [esiTeJIbHOCTH, MOJTyYeHHbIX NPU
OCBOEHWU /[IMCLMIUIMHBI, [JId TBOPYECKOrO pelleHWs IpodecCUOHaIbHBIX 3ajad WU
CaMOCTOSITE/ILHOTO TIOMCKa HOBBIX TOAXOJ0B B WX pelIeHWd IyTeM KOMOWHUDOBAHUSI U
WICTIO/Ib30BAHUST M3BECTHBIX CIIOCOOOB pellleHHsi MPUMEHUTEbHO K KOHKDETHBIM YCIOBHSIM.
Bricokuil ypoBeHb ITPeBOCXOUT ITOPOrOBbIM YPOBEHb I10 BCeM CYILleCTBEHHBIM ITPHU3HAKaM.



2.2. [IlepeueHb KOMIIeTeHI}MH, 3Tanbl X (opMUPOBaHUsA, ONIMCAaHHe MTOKa3aTe/led U KpUTepUeB OlleHMBaHUsI KOMIIeTeHI[UM Ha pPa3/InuHbIX

JTanax ux ()opMHpOBaHUSA

JTansl IITkasia ¥ KpUTepUHU OI|eHUBAHUA KOMIIeTeHIIUH
Ko opMHU- Ha pa3/IMYHBIX 3Tanax ux ()opMHPOBaHHUSA
A dopma (bop IToka3arenu P (popmup
KoMIIe- poBaHus
KOHTPOJIA OL|eHVBaHUsA

TeHLUHU (Ne TemBbI . . .

(pasnena) IToporosbiy ypoBeHb IIpoaABUHYTHIM YPOBEHb BbiCcOKMU YPOBeHb
Oo6menpodeccuoHabHbIE KOMIETeHI[UH

3HaTh: 1. 3HaHWe OCHOBHBIX 1. 3HaHUe OCHOBHBIX 1. 3HaHWe OCHOBHBIX

OIlK-1

KonTtposibHbIe
paboTbl Ne 1 - 3,
9K3amMeH

1-8

— MOCTaHOBKY 3a/ia4
JIMHeHHOH anreOphbr;
— OCHOBHBIE TTOHSTHS U

(hOpMyTMPOBKY TEOPEM.

— OCHOBBI TEOPUHU
MaTpHL U
oripe/ieNTUTeel;

— CBOIiCTBa
MHOTOUJIEHOB;

— K1accuukanyio u
CBOMCTBA KPUBBIX
BTOPOTO MOPsiAKa.

— OCHOBBI TEOPHHU
BEKTOPHBIX
MIPOCTPAHCTB.

Ymersn:

— pelaTh CUCTEMBI
JIMHEWHBIX YpaBHEHUM;
— BBITIOJHATD OTepalvu
C MaTpULaMU;

— HaXO/IUTh KOPHU
MHOT'OUJIEHOB;

— BBINOJIHATD OTTEeparvu
C BEeKTOpaMU;

oripefie/ieHU U TeOpeM
JTMHEeWHOM anreOphl.

2. YMeHue pellarth
TUIIOBBIE 3a/lauy Kypca:
CUCTeMbI TMHeMHBIX
ypaBHEeHUH, orneparu C
MaTpHLiaMH,
BbIUMC/IEHHE
orpejiesiuTe/Isi, IOUCK
KOpHel MHOTOUJIeHa,
oreparyiy C BeKTOPaMH.

3. Bnagenue
MaTeMaTUYeCKUM
anmaparoM aareOpsl U
reOMeTpHH.

oripefie/ieHU ¥ TeOpeM
JTMHEeWHOM anreOphl.

2. YMeHue BOCIIPOU3BOJUTD
[l0Ka3aTe/bCTBa OCHOBHBIX
Y BCIIOMOraTe/bHbIX
VTBEP>KIEeHUH U TEOPEM U3
Kypca aareOpsl U
reoMeTpuu.

3. YMeHue pelarth
OCHOBHBIe 33/la41 Kypca:
CUCTeMBbI JIMHEHHBIX
ypaBHEHM, KOMIUIEKCHbIE
YKC/a, OTeparyu C
MaTpHLiaMy, BbIUMC/IEHN e
oIpejie/IuTe/Is1 U paHra
MaTpHLibl, CBOMCTBa
MHOI'0Y/IEHOB U KPUBbIX
BTOPOTrO NOPsAJKa,
oIepaLuy ¢ BeKTOpaMH.

4. BnageHnue
MaTeMaTHUeCKUM
anraparoM aareOpsl U
reOMeTPHH.

orpefie/ieHUN U TeopeM JIMHeNHON
anreOpsl.

2. YMeHHe caMOCTOATeNbHO
JIOKa3bIBaTh YTBEPKAEHUS U
pelaTh TeOpeTUUECKKe 3a/jauul B
paMKax Kypca ajaredpsl 1
TeOMETPHH.

3. YMeHue pelliaTb OCHOBHbIE
3ajauy Kypca:

CHUCTEMBI JIMHEHHBIX ypaBHeHUH,
KOMILJIEKCHbIe YHCJIa, OTiepariuy C
MaTpULIaMH, BEIYUCIEHHe
orpe/ieNIUTe sl U paHra MaTpULIbI,
CBOWCTBa MHOTOU/IEHOB U KPUBBIX
BTOPOT0 TIOPSIJIKa, OTIepaLyu C
BEeKTOPaMHU.

4. YMenue pewiars 3afaud
JINHEMHOMU a/ireOphl IMOBBIIIEHHOH
CJIO’KHOCTU HaJ, IPOM3BOJIBHBIMU

KOJIbLIAMU ¥ TIOJISIMA

5. BiajeHve MaTeMaTHueCKUM
anrmapaToM aare0dpbl ¥ TeOMeTPUH.




— WCCTIe[IOBaTh KPUBBIE
BTOPOTO MOPS/Ka;

— JIOKa3bIBaTh
OCHOBHbIE

yYTBEpPXKJeHUs U
TeopeMBl.

Bnaaers:

— MaTeMaTH4eCcKUM
amrapaToMm airedpbl U
reoMeTpHY;

— HaBbIKaMu
WCIT0/Ib30BaHUS
amrapara aaredpel U
reoMeTpHH Mpu
pelleHUH KOHKPETHBIX
3a/1au.

KonTpon
bHBIE PabOTHI No
4 — 6, 5K3aMeH

9-15

3HaTh:

— TIOCTaHOBKHM 3a7iau
JIMHEeWHOM anreOpbl 1
aHaIUTUUeCKOU
reoMeTpUY;

— OCHOBHBIE TIOHSITUS U
(hopMyJTPOBKH TeOpeM
JUHeHHOHN anreOpbl U
aHa/IMTUUeCKOM
reoMeTpUH;

— BEKTODHBIE,
addunHBIE U
eBK/TU/IOBbIE
MPOCTPAHCTRA;

— KnaccuuKarlyio
TOBEPXHOCTEN BTOPOTO

TIOPSI/IKa;

1. 3HaHMe OCHOBHBIX
omipe/ie/ieHU U TeopeM
JTMHEeWHOU anreOpbl 1

AHAJIUTUUeCKOM
reoMeTpHH.

2. YMeHue pellaTth
TUIIOBbIE 33/]auul Kypca:
orepaLyy ¢ BeKTOPaMHu
Y TOUKaMH B a)pUHHBIX

Y eBK/IU/IOBBIX
NIPOCTPAHCTBAX, MOUCK
COOCTBEeHHBIX 3HAYEHHH

Y COOCTBEHHBIX

BEKTOPOB JIMHEHHbIX
OTepaTopoB,
TpUBeJieH1e YPaBHEHUI
BTOPOTO TOpsiAKa K
KaHOHMYEeCKOMY BHY.

1. 3HaHWe OCHOBHBIX
oIpefe/ieHHl U TeOpeM
JIMHeHHOM anreOpsl U

aHa/IMTUUeCKO# reoMeTpHH.

2. YMeHHe BOCTIPOU3BOJUTh
[l0Ka3aTe/bCTBa OCHOBHBIX
Y BCTIOMOTaTe/IbHbIX
YTBEPKAEHUHN U TeOpeM U3
Kypca anreOpbl v
reoMeTpUU.

3. YMeHue peliaThb
OCHOBHBI€ 33/lauyl Kypca:
orepaLyuy C BeKTOpaMu U
TouKaMmu B ad(hUHHBIX U

€BKJIN/[OBBbIX
MPOCTPAHCTBAX,
TIOCTPOEHKe MaTpPULIbI

1. 3HaHKe OCHOBHBIX
orpefie/IeHNI ¥ TeopeM JIMHeNHON
anrebpbl ¥ aHATUTHUECKOH
reoMeTpUH.

2. YMeHHe CaMOCTOSATeIbHO
[TOKa3bIBaTh YTBEP)KAEHUS U
pelllaTh TeOpeTHUUeCKUe 3a7laui B
paMKax Kypca aaredpbl v
reoMeTpHH.

3. YmeHue pemiaTb OCHOBHBIE
3a/lauM Kypca:
orepalyi ¢ BeKTOpaMH U
TOYKaM# B aUHHBIX U
€BK/IM/OBBIX ITPOCTPAHCTBAX,
TOCTPOEHYe MaTPHUL{bl TMHEHHOT O
oriepaTopa M Ucc/iefloBaHue ero
CBOMCTB, MOUCK COOCTBEHHBIX




— OCHOBBI TEOPUH
JIMHEWHBIX OTIepaToOpOB
Y KBaZIpaTUUHBIX (OPM.

YMeth:

— BBITIOJIHATE OTieparivy
C BEKTOpaMH;

— HCCeioBaTh
CBOMCTBA JIMHEHMHBIX
OT1epaTopOB;

— pelaTthb
reoMeTpUYecKUe 3a/1auu
B €BK/IU/IOBOM
TIPOCTPAHCTRE;

— UCC/IeioBaTh KPUBbBIE
Y TIOBEPXHOCTH BTOPOTO
TOpsiZiKa B 0011[eM BH/IE;
— JIOKa3bIBaTh
OCHOBHbBIE U
BCIIOMOTrare/ibHbIe
YTBEPKAEHUS U
TeopeMbl U3 Kypca
anrebpbl ¥ TeOMETPUH.

Bnajern:

— MaTeMaTU4eCKUM
amrapaToMm anredpsbl U
reoMeTpHY;

— HaBbIKaMU
WCII0/Tb30BaHUs
amrapara aareopbl v
reoMeTpUH 1pu
peleHnH KOHKPETHBIX
3a71au.

3. Bnagenue
MaTeMaTH4eCKUM
anraparoM anreOpsl U
reoMeTpuH.

JIMHEMHOrOo orepaTopa u
HCCe/loBaHUe ero CBOMCTB,
TMOWCK COOCTBEHHBIX
3HaueHWH U COOCTBEHHBIX
BEKTOPOB JIMHEeHHBIX
0I1epaTopoB, IOCTPOEHNE U
TpYMeHeHHe KOPaHOBOU
HOpPMaJbHOM ()OPMBI,
UCCrie/j0BaHue
KBa/[paTUUHBIX (opM,
MpUBeJeHNe YpaBHEeHUN
BTOPOTr'O MOpsiJKa K
KaHOHUYeCKOMY BUJY.

3. Biagenue
MaTeMaTUYeCKUM
anrapaToM anreOpsl U
reoMeTpUH.

3HAYEeHUH U COOCTBEHHBIX
BEKTOPOB JIMHEMHBIX OTIepaTopOB,
TIOCTPOEHUE U TIPUMEHEHHE
’KOPZIaHOBOUW HOpPMa/bHOU
thopMbl, HccieioBaHNe
KBaJpaTUYHBIX HOPM,
TIpUBe/ieHHe YpaBHEHUH BTOPOro
Tops/IKa K KAHOHUYECKOMY BH/TY.

4. YMeHue peLiaTh 3afauu
JUHeHHOHN anreGpbl 1
aHa/IMTUUeCKOi reoMeTpUn
TIOBBIILIEHHOM C/IO)KHOCTH Hafl
TPOM3BOILHBIMU BEKTOPHBIMU
MIPOCTPaHCTBaMU

5. Bnagenve MmaremMaTU4eCcKum
anrmaparoM anre0pbl ¥ TeOMeTPUH.




3. MeToguuecKHe peKOMeHJaliy Mperno/jaBaTe/iio 1o npoieaype oleHNBaHus 3HaHUM,
yMeHHUM, HaBbIKOB U (WIHN) ONbITA /IeiTe/IbHOCTH, XapaKTePU3yILUIUX 3Tanbl

(¢hopMupoBaHUA KOMIIETEeHIUM

Llenbto mpoLieypbl OLleHUBAHUS SIBJISIETCS OTpe/iesieHre CTerleHW OBJIaJileHUsl CTy/IeHTOM
OXKU/IaeMbIMU pe3y/ibTaTaMu O0yueHHs (3HAaHUSMM, YMEHUSIMHM, HaBbIKAMU W (W/M) OIBITOM
JlesITeJIbHOCTH).

[pouieaypa olleHUBaHUSI CTeTleHU OBJaZIeHUsl CTYJeHTOM OXKU/IaeMbIMU pe3yJibTaTaMU
00yueHHsI OCYIL[eCTBJISIeTCS C TTIOMOILBI0 MeTOIMUeCKUX MaTeprasioB, TIpe/ICTaB/IeHHbIX B pa3zerne
«TuroBble KOHTPOJIbHBIE 3a[]aHUsI WM WHbIE MaTepHasibl, HeOOXOAUMbBIe /ISl OI[eHKH 3HaHWM,
yMeHHM, HaBBLIKOB U (W/M) OIbITa [esSTeJIbHOCTH, XapaKTepU3yHoIUMX 3Tarbl (GOpMHPOBaHUS
KOMIIeTeHLUI»

3.1 Kputepuu oijeHMBaHHsI CTeNeHW OBJIAafieHUs] 3HAHUSMM, YMEHUSIMH, HaBbIKaMH H
(11M) oNBITOM /iesiITe/IbHOCTH, onpee/isAioniye YypoBHU chopMHPOBAaHHOCTH KOMIIeTeHLINH

[ToporoBblit ypoBeHb (001[1e XapaKTePUCTUKHN):

BJIajleHe OCHOBHBIM 005€MOM 3HaHHM T10 IMPOrpaMMe JUCIUIIAHBL;

3HaHWe OCHOBHOW TEPMUHOJIOTHM JAHHOW 00/7aCTH 3HAaHWH, CTUJIMCTUYECKU
rpaMOTHOE, JIOTMUeCKW TIpaBWJIbHOE W3/I0)KeHHWe OTBeTa Ha BOMPOCHl 0e3
CYIIIeCTBEHHBIX OIINOOK;

BJIajleHe HTHCTPYMEHTapHeM AMCIUIIMHBI, YMeHHe ero UCT0/b30BaTh B PeIIeHnH
CTaH/IaPTHBIX (TUMOBBIX) 3a/iay;

CTIIOCOOHOCTHL CaMOCTOSITETbHO MPUMEHSITh TUIIOBBIE PeIlieHHs B paMKax paboueit
MPOrPaMMBbI JTUCLIUTUIAHEI;

yCBOEHHEe OCHOBHOM JIUTEpaTyphbl, PEKOMEH/J0OBaHHOH paboueil TporpaMMoi
JTUCLIUTIMHBI;

3HaHUe 06a30BbIX TEOPHH, KOHIENIMI 1 HalpaBIeHUH T10 U3y4aeMOu JUCIUTUIVHE,;
caMmocTosiTe/ibHast paboTa Ha TMpPAaKTUYECKMX U J1aOOpaTOPHBIX —3aHATHUSAX,
MepUOAIMUeCKOe yJacThe B TPYIIOBBIX O0OCYXKIEHHUSX, JOCTaTOUHBIA YPOBEHb
Ky/IbTYPbl UCTIOJTHEHUS 3a/IaHUM.

[TpoaBUHYTHIN YpoBeHb (00IIHe XapaKTePUCTHKH):

JIOCTaTOYHO TIO/IHbIE W CHCTEMAaTH3HMPOBaHHbIE 3HAHWS B 00BbEME TPOrpPaMMBI
JUCLIUTIMHBI;

WCMO/b30BaHHE  OCHOBHOM  TEPMHHOJIOTMM  JIaHHOW  00/lacTU  3HAHWH,
CTU/IMCTUYECKU TpaMOTHOe, JIOTMUeCKU TIPaBU/IbHOE W3J/I0’KeHHWe OTBeTa Ha
BOTIPOCHI, YMeHUe ZieJlaTh BbIBOJbI;

BJIa/leHe UHCTPYMeHTapueM JUCLUIIMHBI, yMeHUe ero UCT0/b30BaTh B pellieHnH
yueOHBIX ¥ NTPoheCCUOHABHBIX 33/au;

CIIOCOOHOCTh CaMOCTOSITETbHO pelllaTh CIOXKHBIe 3aziaud (Tpob/ieMbl) B pamMKax
paboueii TporpaMMsbI JUCIUTUIUHEI;

yCBOEHHe OCHOBHOM U [IOTIOJIHUTE/TbHOM JIUTepaTyphl, PEKOMEeH/JOBaHHOU paboueit
MPOrpaMMO# TUCLIUTIIUHEI,

yMeHHe OpPUeHTUPOBATLCS B 0a30BBIX TEOPUsIX, KOHLIEMIUSIX M HaAlPaBIeHUsIX T10
M3yJyaeMol AUCLIMITIMHE U JaBaTh UM CPAaBHUTELHYIO OLIeHKY;

caMmocTosiTe/ibHas paboTa Ha MPaKTUYeCKUX U JIabOpaTOPHBIX 3aHSATHSIX, YUacTHe B
TPYIIIOBBIX 00CY>KIEHUSX, BEICOKUH YPOBEHb KY/IbTYPbI UCIIO/THEHHS 3a/IaHUM.

Bricokuii ypoBeHb (00111ie XapaKTePUCTHUKHN):

CUCTeMaTU3UpOBaHHbIe, TyOOKHMe U TIOHbIe 3HaHUS 110 BCeM pasfesiaM
JVCLIATIIMHBI,

TOYHOE WCTIO/Ib30BaHKEe TePMUHOJIOTHU IaHHOW 00/1aCTH 3HAHWH, CTUJTUCTUYECKH
rpaMOTHOe, JIOTUUeCKW TpaBU/IbHOE H3/I0)KeHHWe OTBeTa Ha BOIMPOCHI, yYMeHHe
Jienatb 000CHOBAHHBIE BBIBOJIBI;



e (Oe3ympeyHoe BjiafieHWe WHCTPYMEHTapyWeM UCLIMIUIMHBI, yMeHHe  ero
WCII0/1b30BaTh B MIOCTAHOBKE U pellleHWH HayuHbIX U MPoQecCUOHaNIbHbIX 33/1ay;

® Cr0COOHOCTH CAaMOCTOSTE/ILHO ¥ TBOPUECKH pelllaTh CI0XKHbIe 3a7iaul (TipobieMb)
B paMKax paboueli mporpaMMbl AUCIIUTUIAHB;

® T[0/HOe U TJyOOKOe YCBOEHHWe OCHOBHOW U [IOTIOJTHUTEbHOW JIUTePaTypBHl,
pPeKOMeH/I0BaHHOU paboueli MporpaMMo AUCIUTIAHB;

® yMeHUe OpPHeHTUPOBAThCSl B OCHOBHBIX TEOPUSIX, KOHLIENLIUSAX U HallpaB/eHUsIX 110
M3yuyaeMOM JUCLIUIUIVHE U JaBaTb UM KPDUTUUECKYHO OLIeHKY;

® aKTHBHAs CaMOCTOsITe/IbHasi paboTa Ha MPaKTUUeCKUX U J1abD0pPaTOPHBIX 3aHATHSX,
TBOPYECKOE y4YaCTHe B TPYIOBLIX OOCYX/E€HUSIX, BBICOKUN YPOBEHb KYJIBbTYDbI
HCIIOJIHEHUS 3a/IaHUH.

3.2 Onucanue npoueAypsbl BbICTaB/IeHUS OLeHKHU

B 3aBucumocty 0T ypoBHsI C()OPMUPOBAHHOCTH KaXKAOM KOMIIETEHLIMU [0 OKOHYaHWUU
OCBOEHHUSI AUCLIUIIIMHBI CTYZIEHTY BbICTaBIsIeTCs OLleHKa. [/ AUCIIUIINH, W3y4yaeMbIX B TeUeHue
HECKO/IbKMX CeMeCTPOB, OLIeHKAa MOXKeT BbICTaB/ISATbCSI HE TOILKO TT0 OKOHUAHHH ee 0CBOEHMUS], HO
Y B TIPOMEXXYTOUHBIX CeMecTpax. Bujj OlleHKU («OTIMYHO», «XOPOII0», «y/I0BJI€TBOPUTETHHO,
«HEY/JIOBJIETBODUTE/IbHO», «3auTeHO», «He3auTeHO») orpejensercs paboueil mporpaMmmoin
JTUCLIATI/TMHBI B COOTBETCTBUU C yUeOHBIM IJTAaHOM.

OueHKa «OT/IMUHO» BBICTAB/SIETCS CTYAEHTY, Y KOTOPOTrO KaK7asi KOMIeTeHLIUs
(MOTHOCTBIO WM YaCcTUUHO dopMupyeMasi JaHHOW AUCLIUILIMHON) chOopMHUpPOBaHa Ha BLICOKOM
YPOBHe.

O1jeHKa «XOpOIIIO» BBICTaB/SeTCS CTYJeHTY, Yy KOTOPOro Kax/as KOMIIeTeHLIUs
(TOJTHOCTBIO WM YaCTUUYHO (hopMUpyeMasi JaHHOM AUCIUIIIMHOW) cpopMUpOBaHa He HIKe, ueM
Ha MPO/IBUHYTOM YDOBHE.

OueHKa «yJOB/IETBOPUTENLHO» BBICTAB/SIETCS CTYJEHTY, y KOTOpPOro Kaxjas
KoMITeTeHI[Usl (TIO/THOCThIO WK YaCTUYHO (popMupyeMasi JaHHOW AUCLIUIIMHON) chopMUpOBaHa
He HIKe, YeM Ha TIOPOrOBOM YDOBHE.

OLleHKa «Hey/10B/IETBOPUTE/IbHO» BBICTAB/ISIETCS CTYAEHTY, Y KOTOPOTrO XOTsi Obl OfiHa
KoMmrieTeHL sl (TTOJIHOCThIO WM YaCTUUHO (hopMupyeMasi JaHHOW AUCLIMIVIMHOMN) chopMUpOBaHa
HIDKe, UeM Ha TIOPOTOBOM YDOBHe.

OreHKa «3aueT» BbICTaB/SIETCS CTYAEHTY, Y KOTOPOrO KaXKJasi KoMreTeHLHsI (TI0JTHOCTBIO
WM YaCTUUHO (hopMUpyeMast JaHHOW AUCLIMIIIMHON) chopMHUpOBaHa He HI)Ke, YeM Ha TIOPOTOBOM
YPOBHe.

OrleHKa «He3auTeHO» BBICTABJISIETCS CTY/IEHTY, Y KOTOPOTO XOTsI Obl O/IHa KOMITETEHIIUS
(MOJTHOCTBIO WK YaCTUUYHO (hopMUpyeMasi JaHHOM AUCLUTIIMHOW) cpopMUpOBaHa HUKe, UeM Ha
MIOPOT'OBOM YPOBHe.



IIpunoxxenue Ne2 K paboueii mporpaMmMe JUCHUATUTHHBI
«I'eomeTpus»

METOJII/I‘—IECKI/IE YKa3aHHUA /Il CTYAEHTOB 10 OCBOEHHUI0 JUCIUIIVIMHbI

CamocrosiTenibHasi  paboTa CTy[JeHTOB HarpaB/ieHa Ha MNpUOOpeTeHHe  HOBBIX
TeOpeTHUeCcKUx M (paKTUUeCKUX 3HAHUM, 3aKpeIieHHe MO/TyUYeHHBIX HaBBIKOB, - BBITIOHSETCS B
YUTaILHOM 3ajie OMOMOTEKU U B JOMAILIHUX YCIOBUSIX, TIOAKPEIISeTcs] yueOHO-MeToArYeCKUM
1 uH(OpMaIMOHHBIM obecrieueHreM (y4eOHHMKH, yueOHO-MeTOuUecKre MOCOOUs], KOHCITEKTHI
JIeKL1).

[yt TIpOBEpKHM M KOHTPOJISI yCBOEHHS] TeOPeTHUeckoro MaTepHasa, NpUoOpeTeHHBIX
MPAaKTUUECKMX HABLIKOB B TeUeHHe 00yUeHHUs TPOBOJSTCS MEPOTIPUSATHS TeKYI[el aTTeCTaliu B
BH/le KOHTPOJIbHBIX pabor.

OK3aMeH MIPOBO/IUTCS B TIMCbMEHHOMW (popMe, KaXK/Ibll OUIeT COIepKUT (POPMYJTUPOBKU U
JlOKa3aTe/bCTBA YTBEP)KIEHHMH, a TakkKe TeopeTHUYeCcKre M NpaKTHUecKue 3aJjauu U3 Kypca
«AureOpbI ¥ TeoMeTpur». Ha caMoCTOsITeIbHYIO MOITOTOBKY K 3K3aMeHY BbIJesieTcs: 3 Hsl, BO
BpeMsi MO/ITOTOBKH K 9K3aMeHY IpeJlyCMOTpeHa TPyNIoBasi KOHCY/IbTaLHsl.

[lnist poBepKH YpOBHSI C()OPMHUPOBAHHOCTH KOMIIETEHLIUH TIPH MOATOTOBKE K 3K3aMeHy
PEeKOMeH/yeTCsl BHITIOTHUTD TECT JI7Isi CAMOTIPOBEPKH.

Y‘JEGHO-METOAI/I'{ECKOE obecrneueHHe CaMOCTOATE/TLHOM paﬁoTBI CTYAEHTOB 110 JUCLUII/THHE

[y camocTosiTennbHOM paboTbl 0COOEHHO pPeKOMeH[yeTCsl MCIOJIb30BaTh YyueOHYIO
JATepaTypy, ¢ nogpoOHO pa300paHHBIMU PeleHUs MU 3a/jau:

1. Bbeknemuries, [.B. Kypc aHamUTHUeCKOM reOMeTPUM U TMHEMHOM anreOphl: yueOHUK JJ1s
By30B / []. B. BeknemuriieB; M-Bo o6pa3oBanusi P®. - 12-e u3z., ucrp. - M.: ®usmatiut,
2008. - 308 c.

2. UmenH, B.A. JluneiiHas anrebpa ¥ aHa/MTAYeCKas TeOMeTpHst: yueOHUK it By30B / B.
A. Unbun, I'. [1. Kum; M-Bo obpa3oBanusi 1 Hayku P®; MI'Y. - 3-e u3z., mepepab. u jgor.
- M.: IIpocniekt; N3a-Bo Mock. yH-Ta, 2008. - 393 c.

3. Anekcanapos, I1.C. JIeKuyy 1o aHaIUTUYECKOW FreOMeTPUU: MOIO/IHEHHbIe
He0OXOIMMBbIMU CBe/IEHUSIMU U3 anreOpbl C IPUIOYKeHNeM COOpaHus 3a/1ay,
CHabKeHHBIX pellieHUsIMH, cocTaBieHHOTo A.C. [Tapxomenko: [yuebnuk] / I1. C.
AnekcaHpos. - 2-e u3f., crepeorur. - CII6.: JIanb, 2008. - 911 c.

Taxke s mogbopa yueOHOUM MTepaTypbl PEKOMEHZYeTCs HCIOJIb30BaTh IIMPOKUN
CIIeKTP UHTePHeT-PeCcypCoB:

1. HayuHo-o0pa3oBaTe/ibHbIi caiiT Exponenta.ru (http://www.exponenta.ru). OCHOBHbIe
Lenu npoekTa Exponenta.ru: co3path B poccuiickoM MIHTepHeTe ejlHOe MPOCTPAHCTBO ISl BCEX,
KTO WCTIOJ/Ib3yeT U X0UeT MCI0/b30BaTh MaTeMaTUUYeCKre TakeThl B 00pa30BaTe/IbHOM U HaAyUHOH
JIesITeJTbHOCTH;  COJIeMICTBOBaTh CO3/IaHUIO  PYCCKOSI3bIUHOTO  CooOIIiecTBa  Mosib3oBaTesieit
MaremaTtuueckoro [10.

2. D/IeKTPOHHO-0U0/IMOTeUHAsA CHCTeMa «YHHBepPCHUTeTCKass Oubimoreka online»
(www.biblioclub.ru) - ssmektpoHHass OubmMoOTeka, obecrieurBaroljasi JOCTYNT K Haubosee
BOCTpeOOBaHHLIM MaTepHa/aM-TIePBOMCTOYHUKAM, Y4eOHOW, HayuyHOW U Xy/I0’KeCTBEHHOMH
nUTepaType BeAyIIUX U3AaTebCTB (*perucTpaius B 31eKTPOHHON O6HbIMoTeKe — TOIBKO B CETH
yHUBepcuTeTa. [locsie peructpauyy pabota ¢ CUCTeMOM BO3MOXKHA € 000U TOUKM [1OCTyTa B
Internet.).

3. Uadopmanuonnas cucrema "EquHoe OKHO JocTynma K 00pa3oBaTe/IbHBIM
pecypcam" (http://window.edu.ru/library).

Lenbto co3manuss uH@OpMalMOHHOW cucteMbl "EfauHoe OKHO — focTyma K
obpa3oraTtenibHBIM pecypcaM” (MC "ExuHoe okHO ") siBisieTcst oOecrieueHre cBOOOAHOTO OCTyTIa


http://window.edu.ru/library)

K MHTerpaibkHOMY KaTaJiory o0pa3oBaTe/lbHbIX MHTeDHET-PeCYPCOB U K 3JIEKTPOHHOM 6uboTeke
yueOHO-MeToueCKUX MaTepHrasioB 1t 001Lero U MpodecCHoHabHOTO 00pa30BaHMSsI.
NudbopmaionHas cuctema "EguHoe OKHO JocTyma K oOpa3oBaresibHBIM pecypcam”
co3zaHa 1o 3aka3zy dezsepasbHOro areHTCTBa 1Mo obOpa3oBanuio B 2005-2008 rr. T'osioBHOM
pa3paboTuvk Tmpoekra - @PesepasbHOe TOCy/JapCTBEHHOE aBTOHOMHOE  yupexjeHHe
['ocymapcTBeHHbIN Hay4YHO-MCC/Ie0BATebCKANM WHCTUTYT WH(POPMAI[MOHHBIX TEXHOJOTUM U
tenekoMMmyHuKaiuii (GPT'AY THUU UTT "Unadopmuka') www.informika.ru.

[y camocTosTenbHOTO mozbopa nuTepaTypbl B Oubmmoreke Apl'Y pekomeHgyeTcs
WCTI0JIb30BaTh:

1. JInunbiii  kaouner (http://lib.uniyar.ac.ru/opac/bk_login.php) maeT B0O3MOXXHOCTB
rojiyyeHus on-line ocTymna K CIIMCKY BbIJaHHOW B aBTOMaTHM3MPOBAaHHOM DeXHMe JIUTepaTyphl,
MPOCMOTPA ¥ KOTIMPOBAHUS 3/IEKTPOHHBIX BEPCUI W3[JaHUI COTPYAHUKOB yHHUBepcuTeTa (yuel. u
METO/]. TI0OCOOUSI, TeKCThI JIEKIIUM | T.[.) st paboThl B «/InuHOM KabuHeTe» HEOOXOAUMO 3alTH
Ha caiiT HayuHotit 6ubsmoTteku SIpI'Y c mo60ii Touky, MMetolel AocTy B Internet, B TyHKT MEHIO
«JMeKTPOHHBIN KaTaor»; MPONTH MpoLielypy aBTOPU3aLiiH, BbIOpaB BKIaJKYy « ABTOpH3aLUs», 1
3aT0/THUTh TIPe/ICTaB/IeHHBIe T10J1s1 HH)OPMAaLIWH.

2. DneKTpoHHasi 0MG/IMOTeKa yueOHbIX MaTepuasioB SIpl'yY

(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) cozepxxut 6osmee 2500 MOMHBIX
TEKCTOB y4yeOHbIX U yueOHO-MeTOAMUECKMX MaTepuasioB [0 OCHOBHBIM HW3y4aeMbIM
JUCLMIUTMHAM, U3laHHBIX B yHUBepcuTeTe. [loCcTym B CeTH yHMBepcuTeTa, Jub0 IO
JIOTUHY/TIapOJItO.

3. dyieKTpoHHas KapToTeka «KHUroo0ecrneueHHOCTh»

(http://www lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpbiBaer yuebGHbIM oH[
HayuHoU Oubsmoreku SIpI'Y, mnpegocTaB/isieT OMEpaTUBHYI0 HWH(POPMALMI0 O COCTOSHUM
KHUT000€eCTrieueHHOCTH IMCLIUTUIMH OCHOBHOW U JIOTIOJTHUTE/TBHOM JIUTepaTypoi, a TakKe LUKJIa
JUCLMIUTMH ¥ CrielMabHOCTel. DeKTPOHHasl KapToTeka «KHHUTroobecreueHHOCTb» /IOCTYITHA B
CeTH yHMBepcuTeTa v yepe3 JIMUHbIN KaOUHeT.
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