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1. Ilestn 0CBOEHUA M CLUIIIMHBI

Lenb gucHMruiiHel «Anrebpa ¥ TeOMeTpHs» COCTOWT B W3YUeHWM OCHOB JIMHEMHOM
anreOpbl ¥ aHAIMTHUECKOW TeOMETPHUM, 00beJUHSIIOIUX TEOPHIO JTMHEWHBIX CUCTEM, MaTpHI] U
ompejileuTesNIel, JTUHeWHbIX MPOCTPAHCTB W JIMHEMHBIX OMepaTopOB, MHOT'OU/IEHOB, KPUBBLIX U
TOBEPXHOCTeH BTOPOro MOpsiJKa.

2. Mecro guciumyimHel B crpyktype OIT 6akanaBpuara

OucuunvHa «Anrebpa v reoMeTpusi» OTHOCUTCS K 6a3oBoit uactu OIT 6akanaBpuara.

[nsi ycBOeHWs [aHHOW AMCLMIUIMHBI HeoOXoAuMo, 4ToObl oOyuaroujuiics Brazen
3HaHUSIMU U YMEeHUSIMU, TIpe/lyCMOTPeHHBIMU B 6a30BbIX Kypcax cpefHeil 1Kokl «['eomeTpusi»
U «Anrebpa v Hauasa aHa/IH3a».

[TonyyeHHble B Kypce «Ausrebpa W TreoMeTpusi» 3HaHUs HEOOXOAWUMBI AJisi U3yueHUs
MOC/IeIFOIUX TUCIIUTIIMH 6a30BOTO0 I[UK/Ia «MareMaThuueckuil aHamus», «IuddepeHrmranbHbie
Y pa3HOCTHbIe YpaBHeHUs», «MeTo/bl ONTUMH3aLMK U UCC/Ie/JOBaHNe Oreparuii»,
«KomnbroTepHas rpaguikar.

3. IInaHupyemble pe3yabTaTbl O0yueHHs 10 [JAUCLHMIUIMHE, COOTHECEHHbIe C
I/IAaHUPYeMbIMH pe3y/ibTaTamMu ocBoenus OIl 6akanaBpuara

ITporecc U3yvyeHus: JUCLIMIIIMHBI Halpas/ieH Ha (POPMUpPOBaHUe C/IeAIOLIUX 3/1eMeHTOB
KomrieTeHIuid B cootBeTcTBUM ¢ PI'OC BO, OIl BO u npuobpeTeHus: CaeyroMUX 3HaHWH,
yMeHUM, HaBLIKOB U (W/IM) OTIbITa JleITe/IbHOCTH:

dopmupyemas
KOMIeTeHI[UsA
(ko ¥ (hopMyTUPOBKA)

NupukaTop foCTHKeHUA
KOMITeTeHIIUH (KO U
¢opmynupoBka)

ITepeuyeHb MIAHUPYEMBIX
pe3y/IbTaToB 00yJeHHsI

O6menpodeccuoHa/IbHbIE KOMIIETeHIHH

3HaTh:
— TIOCTAHOBKH 3aJjau JIMHEHMHOM
anreObppl W aHA/JIMTHYECKOMN

OIIK-1.1/lemoHCTpUpYyeT
HaBbIKU peLleHNst

HayK, ¥ UCI0/Ib30BaTh UX B
ripoeccroHaNbHOM
JiesiTeTbHOCTU

eCTeCTBEeHHbIX HayK [/Is1
peleHus: TPaKTUYeCKUX
3a/lay, CBSI3aHHBIX C
rpuMeHeHeM
MaTeMaTHUeCKUX U (U/IN)
eCTeCTBEeHHbIX HayK

reomMeTpuu,
TUIOBLIX 3a7ay, PHH;
— OCHOBHbIE TTOHATUA n
BbI[T0/THeHUS
. . (hopMyIHMpPOBKH TeopeM
CTaHJapTHBIX JeNCTBUN THHetHOR anre6poI "
OIIK-1.2 aHa/IMTUUeCKOM reOMeTPUH.
OIIK-1 Criocoben /leMOHCTpUpYyeT HaBbIKU
[PUMEHSTh VICI10/Ib30BaHUs YMeTb:
(yH/aMeHTanbHbIe OCHOBHBIX TTOHSITUM, — pelaTh 3a/jauM IO JIMHEWHOM
3HaHUS, MOTyUYeHHbIe B KOHLeMNLUM, (haKToB, anmrebpe ¥ AHATUTHUECKOMH
obs1acTv MaTeMaTUYeCKUX  [IPUHLIATIOB MaTeMaTHUKH, TeoMeTpuHy,
U (I/IJ'II/I) eCTeCTBeHHBIX I/IH(bOpMaTHKH, — [OKa3blBaTb OCHOBHbIe U
BCIIOMOTaTe/IbHble

YTBEPXKJEHHUs] U TeOPeMbI 13
Kypca anreOpbl ¥ TeOMeTpHUH.

Bnagern:

— MaTeMaTHYeCKHM arrapaToM
anreOpbI ¥ TeOMETpUY;

— HaBbIKAMH HCII0/Ib30BaHUs
armapara anrebpbl ¥ reOMeTpUu
MPU PEIeHUH KOHKPETHBIX
3a/1au.

4. O0beM, CTPYKTypa H Cojiep)KaHue JUCIUTTHHBI

p




OO0111ast TPYZ0E€MKOCTD AUCIIUIUIMHBI cocTapsisieT 10 3au. ef., 360 akaz,. vac.

®opMbI TeKyl1Iero

Bupb! yueOHbIX 3aHATHH, KOHTPOJIA
BKJ/IIOYas ycreBaeMOCTH
TeMbl Ce
Ne CaMOCTOATEeTIbHYI0 padoTy
(pa3pesnbi) Mme
n/n CTY/IeHTOB, ®opma
AVICLMILIMHBI, cTp .
U MX TPYAOEMKOCTb NMPOMe)XyTOUHOH
HUX COo/iep)KaHue
(B akaieMHUYeCKHX Yacax) aTTecTalu
(o cemecTpam)
KonrakTHasi pabora
aTT
ecT
camo
aiu
mipa | 1ab | KoH cTOs1
JIeK OH
KTU | Opa | CyN Teslb
01| HBbI
4 |Uec|Top |bTa | " | Has
Kie | Hple | Lmn| pabo
Ta
bITa
HUs
Cucrembl JIMHEWHBIX
1. |anrebpanueckux 1 |3 |6 4
ypaBHEHUH
2. |KomruiekcHble yuncia 1 |4 |8 4
3. Onepaumu ¢ MaTpuLiaMu 1 1als 3 4 ﬁ())lHTponLHaﬂ pabora
4, |I'pynmsl, Kogpaumnons | 1 | 3 | 6 4
5. |Onpenenurens 1 |6 |12 4
6. Panr maTpuLibl 113 |6 3 4 E(())ZHTPOHBHB_H pabota
7 KpuBbie BTOPOro | , | 5 | ¢ 3
ropsiika
8. MHorouseHsl 118 |16 5 4 ﬁ:)BHTpoanaﬂ pabora
34 JK3aMeH
Bcero 3a 1 cemectp 34 | 68 11 |34 | 31 |Jk3ameH
9. |BekTopHbIe IPOCTPAHCTBA 2 | 8 |16 4
10. I1nockocTthb npsMas B 2 ) 4 4
4
MPOCTPaHCTBE
1. AdbdrHHBIE IPOCTPAHCTBA 5 |02 |4 3 4 ES;TPOJ’IBHEIH pabora
12. EBKJII/IAOBI:I BEKTOPHbIE ) 6 12 5
MPOCTPAHCTBA
13, JIuHeliHbIe OrepaTophl > 110 1920 3 5 E(())SHTPOIHJHB_H pabota
14. IToBepxHOCTH BTOpOTO | 2 4 5
TopsifKa
1. BusiHelHbIe 1 > la |8 4 5 KontponbHast ~ pabora
KBa/[paTHUHbBIE (POPMBI No6




34 DK3aMeH

Bcero 3a 2 cemecTp 34 | 68 10 |34 | 32 |Jk3ameH

Bcero 68 138 21 |68 | 63

CojepixaHue pa3/ie/ioB JUCHUIIAHBI:

1. Cucrembl IMHEHHBIX a/IredpanyecKnx ypaBHeHHI

1.1.
1.2.
1.3.
1.4.

1.5.
1.6.
1.7.
1.8.
1.9.
1.10.
2.
2.1.
2.2.

2.3.

2.4.
3.

3.1.
3.2.

3.3.
3.4.

3.5.
3.6.
3.7.
3.8.
3.9.
3.10.
4.
4.1.
4.2.
4.3.
4.4.
4.5.
4.6.
4.7.

CucTeMbl IMHEWHBIX anrebpanyeckux ypaBHeHui (CJIAY)
CoBMeCTHbIe/HECOBMECTHbIe, onpeieseHHble/HeorpejeneHHbie CJIAY
PacmmpeHHast MmaTpuija CUCTeMbI

OrnemeHTapHbIe 1TpeoOpa30BaHus Hafl CTPOKAMHU MaTpPUIIbl. DJKBUBAJT€HTHOCTh
CHCTeM, TIO/TyUeHHBIX C TIOMOIIIBIO 3/IeMEeHTapHbIX TIpeobpa3oBaHMiA

Metog 'aycca

YcnoBust COBMeCTHOCTH U onipefiesieHHOCTH CJIAY

[TpaBuio HaXOX/eHUS OOLErO PerIeHus

TpynoeMkocTs MeToza I'aycca

[T10x0 00yC/IOB/IEHHBIE CUCTEMBI

Mertop "aycca ¢ BHIGOpOM Bejyliiero 3jeMeHTa

KominiekcHble yncia

MHO0XeCTBO KOMIUIEKCHBIX UMCel U OIlepaljiy Ha HeM

[elicTBUTeIbHAs M MHUMas YaCTU KOMILJIEKCHOTO urca. KomrnekcHo-
CONpspKeHHOe Ync/10. Mozy/ib U apryMeHT KOMIIJIEKCHOTO Yuc/ia
TpuronomeTrpuueckast (popMa KOMIUIEKCHOTO uMc/ia. Ee mpriMeHeHue /1711 YMHOXXeHUs,
JleJIeHys1, BO3BeJleHHsI B CTelleHb U U3B/IeueHs1 KOPHeH U3 KOMIJIEKCHBIX UMCel.
dopmyna MyaBpa. @opmyna Dlinepa

[IpencraBieHre MHOXKeCTB KOMIUIEKCHBIX UMCesl Ha IJIOCKOCTH

Onepanuu ¢ MaTpuLiAaMHU

[ToHsTHE MaTPULIBI

HyneBas, efMHUUHas!, BepXHeTpeyroJibHasi, HUKHeTpeyrosbHasd,
CUMMeTpuyecKasi, KOCOCUMMeTprUuecKast MaTpHULIbI

MaTpruHble eIMHHULIbI U MaTpHULIa ITepecTaHOBKU

Ornepanjuy HaJi MaTpULIAMU: CJI0KeHUe, YMHOKeHHe Ha YUCIIO,
TPaHCIIOHMPOBaHUe, YMHOXXeHHe MaTpHL|

CBoiiCcTBa orepalyii C MaTpuljaMu

TpyLoeMKOCTs MaTpUYHOI0 YMHOXKeHusA. biiounble MaTpuLipl. AnroputM IltpacceHa
MarpuuHasg 3anucs CJIAY

MatpruHble ypaBHeHUs

[TonsiTvie 06paTHOM MaTpULIbI

LU-pa3noskenue, LUP-pa3noxeHue

I'pynnel, KosibLia ¥ 1oJist

[MoHsiTHe OMHApPHOM orepaluu

AccoumatvBHas 1 KOMMYTaTHBHas OrlepaLyun

HeliTpa/bHblii U CHMMETPUUHBIN 3/1eMeHThI. VIX eZIJMHCTBEHHOCTb

[Tonarue rpynmnsl. KommyTaTHBHas rpamnma

[TonaTre KombLa, 110JIs7; TOAKO/IbLIA, ITOATIONS

XapakTepHcTHKa 11oJsi. [lemurenu Hyisi, 00paTMble M HUIBIIOTEHTHBIE 37IeMEeHThI
Hosb Kak norsionjarolem sjeMeHTe B KOJblie C eJUHULIeN
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4.8.
4.9.

4.10.

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.

Jlemma 00 OTCYTCTBUM Jie/TUTeIeH HYJIS B TIOJIe

Koneunsle nosist. Kosblia 1 mosist BbiyeToB. Moy/nbHast apudmMeTrKa

OcHoBHasl TeopeMa apu(MeTHKU

Onpepenvrens

[MousiTys onipesienUTeisi, OTIOHATETBHOTO MUHOPA, anrebpandeckoro J0MoTHeHHUsT
Omnpefienyresis BTOPOro U TPeTbero NopsAKoB. I1paBuiio TpeyroibHUKOB.
ITpaBuno Capproca

dopmyna Jlariaca. PekypcruBHOe pa3ioykeHre OTpe/ieIiTel st 10 CTPOKe/CTOo0Iy
Omnpefenyrens TPaHCIIOHWPOBAHHOM MaTpULIbI

Onpezenutens U 31eMeHTapHbIe TPeoOpa30BaHUs HaZl CTPOKAMK MaTpPHI[bI
Omnpefenurenb BepXHETPeyTrObHON MaTpPHULIbI.

Briurciienne onpepenurens metozom I'aycca

Omnpenenutens 6/10YHO-AMArOHATBHOM MaTpHLIbL. OTpeie/TuTelb MaTPULIBI C YTIOM
Y3 Hy/ler

KombuHatopHasi dopmyna JleiibHULIa BEIUMC/IEHUS OTpefesTuTest

Ornpesenvrenbs CyMMbI U IPOU3BEIEeHNS] MaTPUL]

Brruncnienue onpefienvreisi C MOMOLLBIO pEKYPPEHTHBIX COOTHOILIEHNH

[IpaBuno Kpamepa

HeBbiposkieHHast MaTpuija. BeruricsieHrne 06paTHOM MaTPUIIbI C TIOMOIIBIO OTIPeZe/TUTe st
Ornpegenurens BangepMoHja

['eomeTpruecKuii CMBIC/ OTIpe/ie/IUTe/Iel BTOPOro U TPeThero MnopsijKa
BekTopHoe nipousBegeHre. CBOKCTBAa U MPUMeHeHUe BeKTOPHOTO

npousBefieHyst. OpueHTaL sl IPOCTPaHCTBA

CwMmeriaHHoe nipousBefieHre. CBOMCTBA U TIPUIO’KEHUST CMEIIaHHOT O
nipou3BeieHysi. OpreHTUPOBaHHBIE TIIOIIAb U 00beM

Panr marpunnl

[ToHsiTHe MUHOpa k-TOro nopsijKa

Panr mMatpwuiipbl, 6a3UCHBINE MUHOD

PaHr MaTpulibl 4 37ieMeHTapHble MpeoOdpa3oBaHUs Hafl CTpOKaMHU (CTOM0OL[aMK1) MaTpPULIbI
PaHr MaTpuLbl ¥ TpaHCIIOHMPOBaHUE

PaHr ctyneHuaToii MaTpHULIbI

Teopema 0 BbIUMC/IEHUM paHra MaTpuLibl MeToZioM ["aycca

Oxkarimsitorie MUHODBI. TeopeMa 0 BbIYMC/IEHUM paHra MaTpULibl

METO/IOM OKalMJISIFOLIIMX MUHOPOB

Teopema Kponekepa-Kariesiu

Teopema o pemiennu coBMecTHor CJIAY ¢ MOMOIIbIO OmpeiesTuTe st

Kpugsie BTOpOro nopsijka

Onnurnc. KaHoHWUYecKoe ypaBHeHHUe U oripefiesieHue 3ruuirca. [lomyocu,

(hOKyCBI, SKCLIEeHTPUCUTET, JUPEKTPUCHI 3/IUIICA.

I'unep6osa. KaHoHWYeckoe ypaBHeHUe U oripejienieHue rurnepbosbl. [Tomyocu,
aCUMITTOTBI, (DOKYChI, IKCLIEHTPUCHUTET, AUPEKTPUCHI TUIIepOOJIbI

[Mapabona. KaHoHMueckoe ypaBHeHHe U oripe/iesieHue rapabosbl. Pokyc u
JUpPEKTprca rmapaboJib

YpaBHeHHs1 KDUBBIX BTOPOr'O MOPSiZKa B MOISPHBIX KOOPAUHATAaX

MHorou/1eHbI

MHO0>XXeCcTBO MHOTOU/IEHOB OT OZJHOW IepeMeHHOM HaJ, 1oJieM
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8.2. CrerieHb MHOTOU/IEHA
8.3. (CnoxeHue ¥ yMHOKeHHe MHOTOUYJIEHOB
8.4. Teopema 0 MHO>KeCTBe MHOT'OU/IeHOB Kak 06/1acTy (06/1aCTH 11€/I0CTHOCTH)

8.5. TeopeMa 0 fienieHre MHOTOUJ/IEHOB C OCTaTKOM

8.6. Hawubonbumii 06muii gemmrens. TeopeMa 0 Cyl[eCTBOBAHUH HaKOOJIbIIIEr0
obrmero genurens st MHorowieHoB. AnroputM Epkmuga. Koadduiments: besy

8.7. IloHsaTue KOpPHS MHOrOY/IeHa

8.8. Teopema be3sy

8.9. Cxema I'opHepa

8.10. IIponssogHas mHorounena. Py Telinopa. Teopema 0 Mpon3BOJHOU MHOTOU/IeHa U
KpaTHBIX KOPHSIX

8.11. Anrebpanuecku 3aMKHYThbIe 110Jis1. OCHOBHast TeopeMa anreOpsl

8.12. IIpuBoanMBbIe U HENIPUBOAUMbIe MHOIOU/IeHbl. Pa3jiokeHrne MHOrouIeHa Ha
HeIPUBOJMMble COMHOXUTEJN HaJ, MOJISIMU [eMCTBUTE/IbHBIX U KOMILIEKCHBIX
ynces

8.13. 3agaua vHTtepnosauuu. CyljecTBOBaHKe U eJMHCTBEHHOCTh pPelleHus.
MHorouseH Jlarpanxa

8.14. ®opmyssl Breta

8.15. Teopema 0 KOpHSIX MHOrOW/IeHa C paLjMOHaIbHBIMUA KO3((QULIieHTaMU

8.16. Teopema IlITypma. Psig IlITypma. Jlokanu3arys ¥ pUO/IMKeHHOe BBIUMCIEHHE
KOpHEeH MHOroujieHa

9. BekTopHBIe IPOCTPAHCTBA

9.1. IlonsaTHe BeKTOPHOIO MPOCTPAHCTBA HaJ, [10/1eM. 3aMKHYTOCTb OTHOCUTE/IbHO
orepayi. AKCHOMBI BEKTOPHOT'O IPOCTPaHCTBA

9.2. CwucreMa BeKTOpPOB. JInHeliHasi KOMOMHALIWS CHCTEMbI BEKTOPOB

9.3. JIuHeWHO 3aBUCHMasi CUCTeMa BEKTOPOB

9.4. JluHelHO He3aBHUCUMas CHCTeMa BeKTOPOB

9.5. JluHeiiHast 000/I0UKa CUCTEMBI BEKTOPOB

9.6. Teopema 06 OCHOBHOM CBOMCTBE JIMHEHHO 3aBUCUMOM CHUCTEMBI

9.7. Teopema 06 OCHOBHOM CBOMCTBe JIMHEIHO HE3aBUCUMOW CUCTEMBI

9.8. IlonsTHe pasMepHOCTH BEKTOPHOI'O IPOCTPaHCTBa. KOHeuHOMepHble
1 OeCKOHeYHOMepHbIe BeKTOPHbIE TIPOCTPAaHCTBa

9.9. ba3uc BeKTOpPHOro NpocTpaHcTBa. KoopauHaThl BeKTOpa

9.10. Teopema 0 CBs3M MMOHSATHI pa3MepHOCTH U Oa3uca

9.11. ITonsiTHe MaTpUIBI TIepexo/ia. TeopemMa 06 OCHOBHOM CBOMCTBE MaTpPHULIbI Ilepexo/ia

9.12. TeopeMa 0 reoMeTpUYECKOM CMBIC/IE PAHT'a MaTPULIbI

9.13. OmnpepeneHre BeKTOPHOI'O MOANIPOCTPAHCTBA

9.14. OpHOpOAHBIe CHCTeMbl TMHENHBbIX ypaBHeHNH. DyHiaMeHTaIbHasi CUCTeMa pelleHui

9.15. [lononHeHue JTMHEHHO He3aBUCHMOM cucTeMbI /10 O6a3uca. Teopema IlITeiiHniia o 3ameHe

9.16. Teopema o 6a3UCHOM MHUHODE

9.17. Cymma MUHKOBCKOTr0O

9.18. CymmMma u nepeceyeHue MoAIIPOCTPAHCTB

9.19. Onpezienenue NpsiMON CyMMBI

9.20. IlapasienbHOe MPOEKTUPOBaHKEe Ha MOANPOCTPAaHCTBO

9.21. TeopeMsl 0 NIPSIMOM CyMMe U HY/IeBOM TlepeceueHUU MOATIPOCTPaHCTB AJ1sl IBYX U
GoJiee OAMPOCTPAHCTB



9.22.
9.23.
10.

10.1.

10.2.
10.3.
10.4.
10.5.
10.6.
10.7.
10.8.
11.

11.1.
11.2.
11.3.

11.4.
11.5.
11.6.
11.7.
11.8.
11.9.

Teopema o 6a3uce NpsIMOI CyMMBI TOATIPOCTPAHCTB

®opmysna I'paccmana

ITnockocTh M npamMas B IIPOCTPAHCTBE

[TapameTpuueckoe ¥ KaHOHUYeCKOe ypaBHeHHe TPSIMOii Ha TJIOCKOCTH
[TapameTprueckoe ¥ KAHOHUYECKOE YpaBHeHHe MPSIMO B TPEXMEPHOM MTPOCTPaHCTBE
[TapameTpruecKoe ¥ KAHOHUUECKOe YPaBHEHHMeE TJIOCKOCTH B TPEXMEPHOM MPOCTPAHCTBE
B3auMHoOe pacrosioykeHre TPSIMBIX, IJIOCKOCTeH ¥ TOUeK B TPEXMEPHOM IPOCTPAaHCTBe
OO6iee ypaBHeHHe MPSIMO B TDEXMEPHOM TTPOCTPAHCTBE

[TpoeKTHpOBaHKE TOUKH U TIPSIMOU Ha IJIOCKOCTb, TOUKH Ha TIPSIMYHO

YTon MeXay AByMs TUIOCKOCTSIMH, YT'OJT MEXKAY MPSIMOM U IMJIOCKOCTHIO

PaccTosiHust MeXXy TPSIMBIMU, TJIOCKOCTSIMUA M TOUKaMU B TPEXMEPHOM TTPOCTPAHCTBE
Ad¢puHHbIEe IpOCTPaHCTBA

Onpepgenenvie ah(hUHHOTO MPOCTPAaHCTBA

OrnpesienieHre pafinyc BeKTopa

Ormpenenenvie ahpdUHHON CUCTeMBI KOOPAWHAT ¥ KOOPAWHAT TOUKU B ahHUHHOM
crcTeMe KOOpJWHAT

OrmpesienieHre JIMHEMHOTO MHOT000pa3susi

Pa3mMepHOCTb TMHEMHOT0 MHOT0Opa3susi, k-MepHast TJIOCKOCTb ¥ THIEPIIOCKOCTD
[TapameTpuueckoe 3a/iaHue JTUHEMHOTO MHOT000Opa3ust

Teopema 06 o6111eM ypaBHeHHH JTMHEMHOTO MHOT000pa3us

AddunHas komOuHaLus v apdrHHasi 0060104Ka

Teopema 06 addbrHHOM 060710UKe KaK TUHEMHOM MHOT000pa3uu

11.10. AddurHHO HE3aBUCHUMBIE TOUKU

11.11. OmpepeneHye BLITYK/I0M KOMOMHALIMU U BBIMTYK/ION 000/I0UKA MHOYKECTBA TOUEK
11.12. Teopema Beiinsi-MHUHKOBCKOTO

12.
12.1.

12.2.
12.3.
12.4.
12.5.
12.6.
12.7.
12.8.

12.9.

EBK/IN/0BBI BeKTOPHbIE IPOCTPAaHCTBA

OnpejeneHre eBK/IK/0Ba BEKTOPHOTO NpocTpaHcTBa. CBoOMCTBa

CKaJIIPHOT O TIPOU3Be/|eHHs

[ToHsATHA J/IMHBI BEKTOPA, OPTOrOHAJIbHBIX BEKTOPOB, yTIJla MeXy BeKTOPaMH.
BekTopHbIli BapuaHT TeopeMbl [Tudaropa

Hepagencteo Kowu-byHSIKOBCKOT0

HepaBeHcTBO TpeyrosibHUKa

[ToHsITHSI OPTOrOHA/ILHON, HOPMUPOBAHHOM, OPTOHOPMHPOBAHHOM CUCTEM BEKTOPOB
Teopema 0 TMHEMHOU HE3aBUCUMOCTHA OPTOrOHA/IbHOW CUCTEeMbI BEKTOPOB
Teopema 06 OPTOHOPMUPOBAHHOM 0a3uce eBK/IM/[0Ba BEKTOPHOTO MTPOCTPaHCTBA.
ITpouecc oproronanu3aumu I'pama-IImuara

Teopema 0 BEIUMCJIEHUH CKaISIPHOTO MPOU3Be/IeHHs uepe3 KOOPAWHAThI BEKTOPOB
B OPTOHOPMHPOBAHHOM 0Oa3uce

12.10. IloHATHe OPTOrOHA/IILHOCTY BEKTOpa U MOANPOCTPAHCTBA, JBYX MOAIPOCTPAHCTB

12.11. IloHATHS OPTOrOHAIIBHOW CYyMMBI YU OPTOIOHA/IBHOIO [JOTIO/THEHHUS
12.12. TeopeMa 0 HaXOXJE€HUU OPTOTOHAILHOTO JOTIOTHEHUS K TTOANPOCTPAaHCTBY
12.13. IloHsATHe OPTOrOHAIBLHOM NPOEKLIMK BEKTOPa Ha MOAIIPOCTPAaHCTBO. PaccTosiHue oT

BEKTOpa /10 MOANPOCTPaHCTBA. YTOJ MY BEKTOPOM U MOANIPOCTPaHCTBOM

12.14. Marpuua ['pama

12.15. TIpuMeHeHre MaTpULlbl ['paMa K HaXOXKAEHUI0 KOOPAWUHAT BeKTOpa U

ompe/ie/IeHUIO TUHEWHON He3aBUCUMOCTU CUCTeMbl BEKTOPOB,

p



12.16. IlpumeHeHue matpuLipl ['paMa K OpTOrOHaIbHOMY NIPOEKTHMPOBaHHIO BEKTOPa
Ha MOJNPOCTPaHCTBO

12.17. HaxoxgeHue oObema k-MepHOT0 mapasuiesiernure/ja uepe3 MaTpuily I'pama

12.18. DpMUTOBO CKaJIsIpHOE MpOM3BeZileHHe U YHUTapHOe BeKTOPHOe IPOCTPaHCTBO

13. JIuHeiliHbIe OonIepaToOpPbI

13.1. TlonsATHs MMHEHHOTO 0TOOPaKeHUs U IMHEHOTO oriepaTopa

13.2. Onpepenenye mMHeHHOr0 0ToOpa)keHHsT Ha 6a3vrice BEKTOPHOT'O ITPOCTPAHCTBA

13.3. TloHsATHE MaTPHLIbI TMHEMHOTO 0TOOPaYKEHUS

13.4. Teopema 06 OCHOBHOM CBOMCTBE JTMHEMHOTO OTOOpa)keHUsI ¥ €r0 MaTPHI[bI

13.5. Teopema 0 BbIUMC/IEHUM MaTpUL{bl IMHEUHOIO OrlepaTopa Npy U3MeHeHU!
6a3rca BeKTOPHOTO TIPOCTPAHCTBA

13.6. OnpezenuTesb MaTPULIbI TMHEHHOTO orepaTtopa. Ero He3aBUCUMOCTB OT BbIOOpa
6a3vca BEKTOPHOTO TIPOCTPAHCTBa

13.7. TloHsaTHe oOpa3a U sAapa JIMHEHHOT0 0TOOpaXKeHHUs

13.8. Teopema o0 3-x cBOMCTBa 00Opa3a U sifjpa TMHEMHOTO 0TOOpa>keHHUsI

13.9. TlonsaTue panra u gedekra JuHeHOT0 0TobpaXkeHusi. Teopema o CBsI3U ITOHATHM paHTa
U fledeKTa JIMHEHHOTO 0TOOpayKeHUs

13.10. TloHsATHe MHBAapPUAHTHOI'O MOANPOCTPAHCTBA JTMHEMHOTO OrepaTopa

13.11. TloHsATHSI COOCTBEHHOTO 3HAUEHHSI U COOCTBEHHOT'O BEKTOPA JIMHEMHOIO oriepaTopa

13.12. TlonsTHe COOCTBEHHOTO MOATIPOCTPAHCTBA TMHEHHOTO OT1epaTopa,
COOTBETCTBYIOL[Ero COOCTBEHHOMY 3HAaUeHHIO

13.13. IloHATHA XapaKTepUCTUYECKOU MaTPULIbl U XapaKTepUCTUYECKOro
MHOrO4/IeHa JIMHEMHOr O orepaTopa

13.14. Teopema 0 HE3aBUCHMOCTH XapaKTePUCTUUYECKOTO MHOTOY/IeHa OT BbIOOpa
6a3rca BeKTOPHOTO TIPOCTPAHCTBA

13.15. Teopema 0 HaXxOKAeHUM COOCTBEHHBIX 3HAYEHUH JIMHEMHOTO orepaTopa Kak KOpHei
€ro XxapakTepuCTUYeCKOro MHOTO4/IeHa

13.16. Teopema 0 HaXO>KAEeHUHM COOCTBEHHOTO TIOATPOCTPAHCTBA,
COOTBETCTBYIOLIEr0 COOCTBEHHOMY 3HaUeHHIO Kak sijpa orepaTropa

13.17. TloHsATHA C/lefia ¥ r/laBHbIX MMHOPOB KBa/IpaTHOM MaTpullbl. TeopeMa o
BbIUMC/IEHUH XapaKTepUCTUUeCKOr0 MHOTOU/IeHa yepe3 I/1aBHble MUHODbI MaTpHLIbI
JIMHEWHOTro orneparopa

13.18. TloHsATHE asnrebpanueckoii ¥ reoMeTpHUUeCcKoi KpaTHOCTH COOCTBEHHOTO 3HaUeHUsT
NMUHelHoro oreparopa. Teopema 0 CBsI3U MOHATHH anrebpanueckou u
reoMeTpUUeCcKOl KpaTHOCTH COOCTBEHHOT0 3HaueHusl TMHeHHOro orepaTropa

13.19. Teopema o MpsiMoii Cymme COOCTBEHHBIX TTOANPOCTPAHCTB (0 JIMHEHMHOM
He3aBUCUMOCTH COOCTBEHHBIX BEKTOPOB)

13.20. TloHsATHe AuarOHaIM3UPYyEMOTro JTUHENMHOro oriepaTopa. TeopeMa 0 MaTpulie
JMHEeMHOTrOo orepaTopa B 6a3uce U3 COOCTBEHHBIX BEKTOPOB

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

13.22. Tlonatve  cepuM, oOIpefensieMOd  KOPHeBbIM  BeKTOpoM.  IloHsaTue
LIMK/INYeCKOro MOZIpOCTpaHcTBa. TeopeMa 0 TMHEMHOM He3aBUCUMOCTH CepUH,
orpe/esiieMOU KOPHEBBIM BEKTOPOM

13.23. OnpepeneHuve >X0pJaHOBOU KJIETKU U )KOP/JaHOBOM HOpMasibHOW (hOpMbl MaTpHLIbI
(>xoppaHoBoM MaTpuLibl). Teopemsl O Cyl1leCTBOBaHMM U €JUHCTBEHHOCTH
’KOp/IaHOBOM HOpPMasbHOM (POPMbI MaTpPHL{bI



13.24. TeopeMsl 0 cMbIC/Ie anrebpanueckoi U reoMeTprUYecKoi KpaTHOCTU

COOCTBEHHOT0 3HAaUeHUs IMHEHHOTO orneparopa

13.25. AnroputM HaxXOo’KZeHHsl >KopJjaHoBa 6a3uca 1 »Kop/1laHOBO HOpMasbHOU (hOPMBI

MaTpHULbI

13.26. AddunHbIe peobpa3oBaHus U OJHOPOAHbIE KOOPAUHATHI

14.
14.1.

14.2.
14.3.
15.

15.1.
15.2.
15.3.

15.4.

15.5.

15.6.
15.7.

15.8.

15.9.

IToBepxHOCTH BTOPOr0 MOPAAKA

YpaBHeHUs /JTUIICOU/IA, OFAHOTIONIOCTHOTO U ABYIIOJIOCTHOTO THUIEepO0/ION0B,
JI/TUIITUYECKOTO U TUrepbo/mueckoro rnapabosionzioB, KOHyca U LUJIMH/IPOB

BTOPOTO MOPsiiKa

WccnenoBanue popmbl TOBEPXHOCTH BTOPOTO MOPSi/IKa M0 KAHOHUUECKOMY YPaBHEHHUIO
[TocTpoeHue ceueHUsi MOBEPXHOCTU BTOPOTO MOPSsiIKa MPOU3BOILHOU MI0CKOCTBIO
BunuHeliHble M KBafipaTUUHbIe ()OPMBbI

Onpegenenve owivHeHHONW (DYHKIAN

OmnpepienieHre MaTpULIbl OMTMHeHOUM QyHKIMK. TeopeMa 06 OCHOBHOM

CBOMCTBe OumMHeHON (GYHKLMU U ee MaTpuLibl. [ToHATHe OuMMHEeHON (hopMbI
Teopema 0 BbIUHC/IEHUHM MaTPHL[bl OMTHHEHHOW (DYHKIMY TIPY U3MeHeHUH

6a3uca BeKTOPHOTO MpocTpaHCcTBa. OnpeziesieHre KOHTPYIHTHBIX MaTpPUL]

[MonsiTre paHra OUIMHEHON (HYHKLMHM U HEBBIPOXK/|EHHOW OUMMHEMHOW (YHKIH.
Teopema 0 HE3aBUCUMOCTH paHra OWIMHENHOM QyHKI[UHU OT BbIOOpa Oa3uca
BEKTOPHOI'0 MPOCTPAHCTBA

OmnpesienieHe CUMMeTPUYeCKOl OunmHeliHON dyHKIMU. Teopema o

MaTpuLie CHMMeTPUYeCKOU OUMMHeHON (HYHKLUH

Onpesienenve KBaZipaTUuHOW ¢opmbl. [IoHSITHe MaTpPULIbI U PaHra KBaJIpaTUYHOM (POPMBI.
Teopema 0 OMEKTUBHOCTH OTOOpa’KeHUsI MHO>KECTBA CUIMMETPHUECKUX

OuMMHeHbIX QYHKLMI Ha MHOXKECTBO KBaJ[paTUYHBIX (JOpPM

OrnpefienieHrie KAHOHMUECKOTO Y HOPMAaJTbHOTO BU/la KBaJpaTuuHoi ¢opmbl. Teopema
0 Cyll[eCTBOBaHMM 0a3uca B KOTOPOM KBaZipaTUuHasi opma umeer
KaHOHWUeCKUII/HOpMaslbHbINM BUJ. MeTtog Jlarpanxa

OnpejeneHre NOJIOKUTEIBHOTO U OTPULIATEIbHOTO MH/EKCOB UHEPLIUH,

CUTHATyphbl. 3aKOH uHepUyu ChibBecTpa

15.10. OrpegeneHue MOJ0KUTETbHO/OTPULIATE/ILHO OTpe/ie/IeHHOM,

TIo/Tyoripe/ie/IeHHOM KBa/[paTUUYHbBIX (hOpM

15.11. Teopema 0 CBsI3U TI0JIOXKUTEIBHOW/OTPULIaTETLHOU OIpe/ie/IeHHOCTH

KBaZpaTUUHOM (hopMbI C MHAeKcaMu uHepLivu. Kputepuii CunbBecTpa

15.12. bunuHelHbIe U KBaZipaTUUHbIe (OPMbI Ha €BK/IM/JOBbIX BEKTOPHBIX IMPOCTPAHCTBAX.

3 JIeMMBI O CBSI3U OM/THHEMHBIX (DYHKLWH U TMHEHHBIX OTIepaTOpPOB

15.13. CgoiicTBa COOCTBEHHBIX BEKTOPOB CUMMETPUUYECKOM MaTpHLbl. CrieKTpasibHast Teopema
15.14. Teopema 0 npvBefieHHMU KBaipaTUUHOM (POPMBI K IJIaBHBIM OCSIM.

15.15. OrnpepeneHrie runeprioBePXHOCTA BTOPOT0 MOPSiKa

15.16. Teopema o npuBejeHUY ypaBHEHUSA BTOPOIO MOPsi/iKa K KAHOHUUEeCKOMY BULY

B IIPSIMOYT'O/IbHOM CHCTeMe KOOpAWHAT

5. O0pa3oBare/ibHbIe  TEXHOJIOTHH, HCIOJb3yeMble IPH  OCYIeCTB/IeHHH

00pa3oBaTe/ILHOIO MPOIecca Mo AUCIUITHHE

BBOAHHH JIEKIIUA — [d4e€T T[epBoe ILe/JI0CTHOe IIpeACTaB/ieHUe O JUCLHUILIMHE ¢

OPUEHTHUDYET CTyAdEeHTa B CHUCTEME H3yUeHUS I,Z[ElHHOIt/i JUCLIUIT/TMHBI. CTy,qEHTbI 3HaAKOMATCA C
Ha3HAY€HHWEM W 3da4dMH KypCd, €ro poJ/IbF0 U MeCTOM B CUCTEME yq66HLIX AUCHUITIJIMH U B

p



CHCTeMe TIOATOTOBKM B LiefioM. JlaeTcsi KpaTKWii 0030p Kypca, UCTOPHSI Pa3BUTHS HAayKU U
MPAaKTHKH, JOCTHM)KEHUS B 3TOU cdepe, UMeHa U3BECTHBIX YUeHbIX, U3/1aratoTcsl MepCcrieKTHBHbIe
HarpaB/ieHus1 ucciefoBaHuid. Ha 3Toi JeKLuM BBICKA3bIBAKOTCS METOAUYECKUe U



OpraHu3alfMoHHble 0COOEHHOCTH paboThl B pPaMKaxX JaHHOW JUCLIMIUIMHBI, a TaKXKe J[IaeTcs
aHaJIM3 peKOMeH[yeMoU yueOHO-MeTO[UUeCKOU TUTepaTyphbl.

AkajeMuuecKas JeKius (UM JieKys o01ero Kypca) — rmocsie/joBaTe/ibHoe U3/10/KeHHe
MaTepuasa, OCYIIeCTB/sieMOe TIPeUMYI[eCTBEHHO B BHJe MOHOJIOTA  IIperofaBaTeis.
TpeboBaHUsT K aKaZileMUUeCKOH JIEKIMU: COBPEMEHHbI Hay4HbI YPOBE€Hb WM HaChII|eHHast
WHGOPMATUBHOCTh, yOeauTenbHass apryMeHTalusi, [OCTYIHasi W TIOHSTHas peub, YeTKas
CTPYKTypa W JIOTHKA, Ha/WuMe SIPKUX TIPUMEPOB, HAyuHBIX [[0Ka3aTeIbCTB, 0OOCHOBaHMWH,
(akToB.

IIpakTHUyeckoe 3aHATHE — 3aHSTHE, TIOCBSIIIEHHOE OCBOEHWI0 KOHKDETHBIX YMeHUW U
HaBBIKOB M 3aKPeI/IeHHIO TI0JTyYeHHbIX Ha JIeKIIUU 3HaHUM.

6. Ilepeuenb UH(OPMAIHOHHBIX TEXHOJIOTHI, UCIO/Ib3yeMbIX MPU OCYILIeCTB/IEHHH
o0pa3oBaTe/IbHOTO MpoIjecca MO /JUCIHUIUIMHE, BK/IIOYas IepedyeHb JIMIEH3WOHHOTO
NporpaMMHOro obecrieueHMss ¥ HH(OPMAIHOHHBIX CIPABOYHBIX cHCTeM (mpu
He00X0/JUMOCTH)

B nipotiecce ocyiiecTBieHust 00pa3oBaTe/IbHOTO MPOLiecca UCTIOIb3YOTCS:

— Ju1s1 GOPMUPOBaHMs TEKCTOB MaTepPHasIoB /I/Isi IPOMEKYTOYHOM 1 TeKyIlel aTTecTariui
— nporpammbl Microsoft Office, usgarensckas cucrema LaTeX;

— Ui TIoWCKa yueOHOW swmreparypbl Oubmotreku SIpI'Y — ABTOMaTU3MpOBaHHAs
6ubmoTteunas nHpopmaioHHas cucreMa "BYKU-NEXT" (ABUC "Byku-Next").

7. IllepeueHb OCHOBHOW W [JOMO/JIHUTE/HHONH Yue0HOW JIMTEPaTypbl, PeCcypCcoB
UHGOPMALIMOHHO-Te/IEKOMMYHHUKAIUOHHON ceTH «VIHTepHeT», HEO00XOJUMBIX I
O0CBOEHUA JUCIUILINHBI
a) OCHOBHas:
1. bBeknemumes, /. B. Kypc aHamutuueckodi reomMeTpuu W JIMHEWHOW aireOphI :
yueOHUK 7151 By30B / [I. B. BeknemumieB. — 19-e u3g., crep. — Cankr-IleTepOypr :
Jlanb, 2022. — 448 c. — ISBN 978-5-8114-9223-7. — TekcT : 31eKTpOHHBIM // JlaHb
: 37IeKTpOHHO-0MbmmoTeuHas cucrema. — URL: https://e.lanbook.com/book/189312

2. COOpHMK 3ajJiau 10 aHA/JUTHUYECKOM TeoMeTpUd W JIMHEWHOH airebpe : yueOHOe
nocobue g5 By30B / JI. A. Beknemuiuesa, [I. B. Beknemues, A. FO. IletpoBuu, U.
A. YybGapoB. — 9-e u3g., crep. — Caukr-IletepOypr : Jlanb, 2022. — 496 c. —
ISBN 978-5-8114-9224-4. — TekcT: 3/IeKTPOHHBIM / JlaHb @ 3/€KTPOHHO-
6ubmmoTeunast cucrema. — URL: https://e.lanbook.com/book/190976
3. Huxonaes, A. B., Ad¢uHHbIe MpocTpaHCTBa : NpakTUKyM / A. B. Hukosnaes ;
Apoca. roc. yu-1, Apocnasns, Apl'Y, 2018, 89c¢

4. Hukonaes, A. B., AddrHHbIe TpocTpaHCTBa [ D1eKTPOHHBIN pecypc] : MpakTUKYM /
A. B. Hukonaes ; fpoci. roc. yH-T, fpocnasins, Apl'Y, 2018, 89c¢
http://www.lib.uniyar.ac.ru/edocs/iuni/20180410.pdf

5. Kypom, A. T'. Kypc Briciueit anre6psr : yue6Huk asst By3oB / A. I'. Kypour. — 23-e

u3f., crep. — Cankr-IletepOypr : Jlanb, 2022. — 432 c. — ISBN 978-5-8114-9033-2. — TekcT :
3/IEKTPOHHBIH // JIaHb : 3/1eKTPOHHO-0MbO/MoTeuHast cuctema. — URL:
https://e.lanbook.com/book/183725

0) monoHUTETbHAS:

1. Hesckuii, M. B., Jlekuuu 1o anredpe [3neKTpoHHBINA pecypc] : yueb. mocobue st

By30B / M. B. HeBckuii ; fipoci. roc. yH-T, fdpocnasins, Apl'Y, 2002, 264c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20020230.pdf

2. Koctpukun, A. U., Beesienue B anrebpy : yuebHuK /s By30B. U.1 : OCHOBBI

anreOpel. - 2-e u3f., ucnp., M., ®usmataut, 2004, 272c

3. KocrpukuHn, A. V. BBefienue B anrebpy: yueOHUK A1 By30B. U.2, JIuHeliHasi anrebpa

/ A. . Koctpukus; M-Bo 00611, u crel]. obpa3oBanust P®. - 3-e uzz. - M.:
dusmaraur, 2004. - 367c.

B) pecypchl ceTu «/IHTepHeT»



http://www.lib.uniyar.ac.ru/edocs/iuni/20020230.pdf
https://e.lanbook.com/book/183725
http://www.lib.uniyar.ac.ru/edocs/iuni/20180410.pdf
https://e.lanbook.com/book/190976
https://e.lanbook.com/book/189312

1. OnekTpoHHasi bubmmoTeka yueOHbIX MaTepuanoB Apl'Y
(http://www lib.uniyar.ac.ru/opac/bk_cat_find.php).



8. MarepuanbHO-TexHHUecKass  0asa, HeoOxogumasi /Ii  OCYILIeCTBJIEHUSA
o0pa3oBaTe/ILHOrO0 MpoIecca Mo JUCHUIINHE

MatepuanbHO-TexHHUecKast 6a3a, HeobxofuMasi [Jisi OCyIleCTBIeHHs 00pa3oBaTeIbHOTO
TpoLjecca Mo JAUCLUIIMHE BK/TFOYaeT B CBOM COCTaB CIielida/IbHbIe IOMeI|eHusI:

— yue6HbIe ayIUTOPHH /i7IsI TIPOBe/|eHHsT 3aHSITHH JIEKL[IOHHOTO THIIa;

— yueOHbIe ayIUTOPHH Ji7IsI TIPOBe/|eHHsT ITPaKTUUeCKUX 3aHATHHN (CeMHUHApOB);

— yueOHble ayIUTOPHH Ji7IsI TIPOBE/IeHHsI IPYIITIOBBIX ¥ MHAWBH/YaIbHBIX KOHCYJ/IbTALN;

— yueGHbIe ayUTOPHH Ji/Isl TPOBe/IeHUs] TEKYILEro KOHTPOJISI ¥ IPOMEXXYTOUHOM
aTTecTalyy;

— TOMeLIeHUs AJIsi CAMOCTOSITeIbHOM paboThI;

— TOMeIIeHUS [/l XpPaHeHHsT ¥ TIPO(UIaKTHUECKOTO 00CTY)KUBAaHUST TEXHUUECKIX
Cpe/iCcTB 00yuUeHwsI.

CrieLivasibHble TIOMEILeHUsT YKOMITIEKTOBAHbI CPe/ICTBAMU OOyUeHMUsl, CY>KaIlUMH /IS
Tnipe/icTaB/ieHysl yueOHOM MHpOPMAIy OOJIBIION ayUTOPHH.

[TomeltieHUs1 i CAMOCTOSTE/IbHOM PabOThl 0OYYarOIIMXCsl OCHAIEHbI KOMITbEOTEPHOM
TEXHUKOH C BO3MOKHOCTBIO TOJIK/IIOUeHUs] K ceTu «VIHTepHeT» U obecrieueHWeM J[OCTyra B
3/IeKTPOHHYI0 MH(POPMaLIMOHHO-00pa30BaTelbHYI0 Cpely OpraHu3aLyy.

YUC/I0 MoCaIouHbIX MECT B JIEKLIMOHHOW ayJUTOpUK 00Jiblile MO0 PaBHO CIIHCOYHOMY
COCTaBy TIOTOKAa, a B ay/UTOPUU JJis TPAKTUYECKUX 3aHATHHA (CEMHUHAPOB) — CIMCOUHOMY
COCTaBy T'PYIIITbI 00YYAOIUXCSI.

ABTOp(BI) :

HoueHT Kadeapbl JUCKPETHOTO aHaIu3a, K.(.-M.H. A .B. Hukosaes

(noonucn)



ITpunoxxenune Nel K padoueii nporpaMmMe AMCLUIITHHBI
«Anredpa u reomeTpus»
DoH/\ OLIeHOYHBIX CPeJCTB
AJIA IPOBe/ieHH s TeKyllell ¥ NPOMe)XyTOUHOM aTTecTalllu CTy/|eHTOB
10 AUCLUIIMHE

1. TunoBbIe KOHTPOJ/ILHBIE 33/JaHUSI WM HHbIE MaTepUaJIbl, HE00OX0AMMBbIe /I
OI|eHKH 3HAaHUM, YMeHH, HABBIKOB M (I/IM) ONbITA /ieATe/IbHOCTH,
XapaKTepU3yIINX 3Tanbl

(opMupoBaHusa KoMIeTeHIUH

1.1. KoHTpoO/IbHBIE 3aJaHUA M HHBIe MaTepHuaJbl, UCI0/1b3yeMble B IIpoLecce
TeKyllel aTTecTaluu

BapuaHT KOHTPO/IbHOM padoThI Ne 1
(ITposepka OIIK-1 ¢ uacmu ymeHuti paGombl ¢ cucmemamu AUHeliHbIX ypaeHeHUll,
KOMN/IEKCHbIMU YUCAAMU U MamMpuyamu)

3ajaHust OTBeThI

[N

. Haiitm ob1iee perieHre v 0JHO YaCTHOe
pelleHre CUCTEeMBbI JIMHENHbBIX YPaBHEHUU:
{4 x,—2x,—6 x,+8 x,=10,3 x, +2 x,—8
X;— X

OO011jee peliieHHe:
{x,=2 x;—x,+2, x,=x,+2 x,— 1.
YacTHoe peliieHue:
x,=2,x,=—1,x,=0,x,=0

2. PemmTh ypaBHeHUe:
8
tV3+1)

z—z V
128

z=1—ivV3

3. BBIUUC/IUTE 3HaAUeHHE BHIpayKeHUs:

, 18
—1+V3i

4. PeluuTh MaTpU4HOE ypaBHeHUe:
X (3—5—23)+(5—23—1) X=(-2
31—1)

5. BbrunciuTh MaTpully A U HalTH K Hel
obpatHyro A™":
A=(10—21021 0120 2)
(320

=(03-5124160) ;
AT'=" (24
30—22—4—55—4—3
8




BapuaHT KOHTPO/IbHOM padoThl Ne 2

(ITposepka OIIK-1 ¢ uacmu ymeHutl pa6ombl ¢ 2pynnamu, Ko/abyamu, no/asimu,

onpedeaumesiemM U paHz0M Mampuybl)

3ajaHust

OTBeThbI

1. Pemmmthb crucTeMy JMHENHBIX YPaBHEHUM
{3x+2y+2z=0,2x+ y+3z=3,
x+ 4y

B KOJIbLe BbIYETOB 110 MOZAYJIO 5.

x=1,y=2,z=3

2. BbIUKC/IUTH ONpeie/UTe b
|4 5542357127647 15435 30 84 30|

77

3. Beluuc/IUTE OripesiesiuTesb N-ro mopsigKa:

5= (n—1+ 2)
3

[ 1227005002007527--0000 ¢ -, % 0C
00 .
4. Iaume Touku A (6,2,1), B(3,1,3), C( §= VA _3 ’
2,3,6). 2
Haiitu muiomiaib W BHYTpPeHHHE YTJIbl 2n
TpeyrosibHuKa ABC. 3°6°6
5. [Jaubel Touku A (3,5,4), B(8,7,4), C(5,10,4) V=14,
1 7
D (4,7,8), saBnmompmecs BepLINHAMU AH= "_

TeTpasgpa. Halith o00béM TeTpasgpa u
JJIMHY BBICOTBI, OMYLLIEHHOW 13 TOUKU A.

BapuaHT KOHTPO/IbHO# padoThl Ne 3
(ITpoeepka OIIK-1 8 uacmu ymeHuil paGombl ¢ KpUuebLMU 8MOpPo20 NOPSIOKA U

MHO20Y/1eHaMu)
3ajaHusi OTBeThI
1. Tlpy Kakux 3HauUeHUAX Y CyMMa [BYX 3
KOpHeil MHOrou/ieHa
3x’—6x*—yx + 6
paBHa 07
2. Haiitu HO/T muorounenos f(x) ug(x) n d(x)=(x+ 1)
ero uHeliHoe BhpakeHue uepes f(x) u g (
x): d(x)=—(x—-1) f(x)+(2x*-3x
f(x)=2x*=x3=3 x*+ x +2) g(x)

+1,g(x)=x*-2
x—1.

3. Pa3noKuTh MHOrOY/JIeH Ha HEeTrpuBOAVMbIE
COMHOXHWTE/IM Ha[ I10JIeEM PaljMOHA/IbHBIX
qucesI.

6 x°+ 16 x*+2 x*—13 x*+4

(x+2) 3x+2) (2x*-2x+1)




4. CoCTaBUTh YpaBHEHHE 3JIIUIICA, UMEOLLero

obmre dokasbHBIE XOPABI C THIepO0sIoi
5x* 5)°

4 6




5. Hammcare  KaHOHHWUYeCKOe  ypaBHeHUe
KPUBOM BTOPOro mopsiika ¢ (oKycamMu Ha
ocu Ox, ecii ee ypaBHeHUe B TOJISIPHBIX
KOOpAUHAaTax umeeT BUJ:

p=bT;6—

cosQ

BapuaHT KOHTPOJ/ILHO# paboThl Ne 4
(ITposepka OIIK-1 ¢ uacmu ymeHuti pabombl ¢ 6eKMOPHbIMU U appuHHbIMU
npocmpaHcmeamu)

3ajjaHus

OTBeThbI

1. OGpa3yer /1 MHOXecTBO 2 X2 marpui C
paBHOM HYJII0 CyMMOW BCeX 3/1eMEHTOB
BEKTOpHOe TpocTpaHcTBO? Ecim ga, 1O
HalTH ero 6asuc ¥ pa3MepHOCTb.

[Ha, obpa3yeT (rpoBepKa CBOKCTB).
basuc:

(100-1),(010—1),(001—1)
PasmepHocTh paBHa 3

2. [aHbl [JgBe  MOpsMble. Y CTaHOBUTB,
repeceKaroTcs OHH, CKpeL1BaKTCS,
rapajule/ibHbl WA coBhajawT. Ecmu
MpsiMble TepeceKaroTCs WU MapasiiebHbl,
COCTaBUTb ypaBHeHWe IUIOCKOCTH  UX
coZieprkaleu

x=1_ y+16_ =z x+3 y z—4
-1 4 1" 4 2 -1

IIpsimMbie nmepecekarTCs
YpaBHeHue 1/1I0CKOCTH

2x—y+62z—18=0

3. HaliTu TOUKy, CHAMMETPHUUHYO K TOUKe
(6,2,-1) OTHOCUTENIBHO MPSIMOIA:
{2x+ y+2z-3=0, 4 x+ y+3
z—5=0

(—2,4,-3)

4. Haiith Kakoi-HHOygp 0a3uc  cuUcTeMbl
BEKTODOB M  BBIPAa3uTh uepe3  Hero
OCTa/bHbIe BEKTOPbI CUCTEMBI:

a,=(3,-2,2,53) a,=(1,-3,2,3,2)
a,=(3,5,—-2,1,0 )a,=(—4,2,—3,1,4)

Basuc: (a,,a,,a,) ,

a,=2a,—3a,

5. Halith 06a3uckl CyMMBbI W T[epeceueHust
nuHedHBIX  oBomouek  (a;,0,,a;) wu
( b1 s bz ;b3 ):

a,=(1,2,1,-2) b,=(1,1,1,1)
a,=(2,3,1,0) b,=(1,0,1,—1)
a,=(1,2,2,-3) b,=(1,3,0,—4)

Basuc cymMmsl: 4, , d,, A3, b,
basuc nepeceuenus:
b,=-2a, +a, +a,,
b,=5 a,—a,—a,

BapuaHT KOHTPO/IbHOM padoThl Ne 5
(IIposepka OIIK-1 & uacmu ymeHuti paGombl ¢ e6KA1UOO8bIMU 8eKIMOPHBIMU
npocmpaHcmeamu u AuHeUHbIMU Onepamopamul)




3a/jaHust

OTBeThbI

1. Haiitu coOCTBeHHble TOAMPOCTPAHCTBA
MUHEMHOTO  omepaTtopa  OPTOTOHA/JbLHOTO
MPOEKTUPOBaHUs 3-X MePHOT0 TIPOCTPaHCTBa
Ha TUIOCKOCTh

3x+ y—4z=0

L0=( (3,1 ,—4 ) ) s
Li=((1,-3,0),(0,4,1) )

2. Haiith o00beM TpeyrosbHOM TIPU3MBI  C
BepILIUHAMU A (0,1,0,1), B

' ' 2
(1,1,3,2),C(0,3,1,5), A (3,0,-1,2), B
(4,023) ucC (3,2,0,6)
3. Haiitu  coOCTBeHHble  3HaueHUS 51 L_,=((2,0,1)),
COOCTBEHHbBIE TIOIIPOCTPAHCTBA JTMHEHHOTO Li=((1,1,1))

orieparopa
(—212—-102-203)

4. HaiiTu opTOTOHA/bHBINA 0a31MC BEKTOPHOTO
MIPOCTPaHCTBa

((1,1,2,1),(0,3,4,3) , (3,0,2,0) , (3,6 ,—1,0) )

(1,1,2,1) ,(=2,1,0,1), (2,5,—3,—1)

5. Hantu yron Mexxay BeKTOpOM 1

TO/ITIPOCTPAHCTBOM:
L=((0,-1, %1) (1,0,)1

1,1,0) §,x= (2626)

w [

BapuaHT KOHTPO/IbHOM padoThl Ne 6
(ITposepka OIIK-1 & uacmu ymeHuii pabombl ¢ 4#cOpOaHO80L HOpMA/IbHOU opMoli,
noeepxHOCMsIMU 8Mopo20 NOPsSIOKA, OUNUHElIHbIMU U KeaOpamuuHbLMU ¢hopmamu)

3ajaHusi

OTBeThI

1. Hautu HOpManbHbIM BHJ KBaJpaTUUHOU

dhopmbI:
3xX2+2Xx°—x2—2x*+2x x —4x x +2x x
1 2 3 4 1 2 2 3 2 4

2 1_ 2 2
NWEY-Y—y

2. Onpependts  TWUN ~ JIAHAW,  HaWTH
KaHOHMYEeCKOe YpaBHEHWE M KaHOHUUYECKYHO
CHCTEMY  KOOpAMHAT, u300pasuTh Ha
TIJIOCKOCTH:

5x*+6xy +5 y*—6x —10y —3=0

DJIJIUIIC

XZ 2

_+y_ — 1 s

4 ] ,
KanoHnueckasi cuctema KOOpAWHAT:

el:( 2’ ) ( V2 V2




3.

HaliTu 1LeHTp cuMMeTpuM  KpUBOW,
IIOJ[y4YeHHOM  CeYyeHueM  [IBYTOJIOCTHOTO
rurnepbosionza
X+ 2y’ — 47°=—4
IUVIOCKOCTBIO X + y +2 7 =2

(4,2,-2)




4. Hailitu xopgaHoBy ¢dopMmy u >xopaaHoB | >KopzaaHoBa (opma:

0a3uc MaTpHIbl IMHEMHOTO OTepaTopa: (30 00 0310 003 10 003 )
(1311—14 110—14 1—1203 ) YKopaHos Gasuc:
L F (A)=(2=3) ei=(2,1,2,-1),
eZ=(2;1;051) )
e3=(1’19130) 1)
e4=(0903091)
5. PewmThb ypaBHeHUe X=+(02—13) ,+(—46-35)
X*=(—-26-37)

Kputepuu oneHuBaHus
Kax/0e 3ajjaH1e OLleHUBaeTCs OTAebHO B 4 basia.
[1Ikasia OL|eHWBaHKWS pelleHUs 3a/auu:

Bannbl Kpurepun
0 6an1oB ITos1HOe OTCYTCTBHE pelleHus
1 6ann 3ajjaua pellleHa MeHee ueM Ha II0JIOBHHY,

WIM JIONyLeHbl CcoJiepKaTesibHble OIHMOKU B
JICOPUTME pellleHuUs

2 bamia 3afaua pelieHa He TIOJHOCTBIO, HO OoJiee
yem Ha T10JIOBUHY, 15017 JIOTy1IleHbI
BBIUMC/IUTE/IbHBIE OLIMOKHM, TOBJMSBIINE HAa XO[
pelleHust 3a7,auu

3 banna 3aziaua peleHa, HO JIOTyI|eHbI
He3HauuTe/bHble BBIYUC/UTEbHbIE OLIMOKM, He
B/MSIIOLLME Ha XO/] pelleHusl 3a/jauu

4 Ganna 3a/laua pelleHa BepHO

Bantel CyMMUpPYeTCs TI0 BCeM KOHTPOJIbHOM paboTe U MepeBOAATCS B OIIEHKY TI0
crefytollel Kae:

banibl OneHka
Menee 8 6anioB «HeynoBneTBopuTe1bHO»
8 — 11 6annoB «Y IOBNIETBOPUTE/IEHO»
12 — 15 6anioB «Xopo1o»
Bosee 15 6asioB «OTIUUHO»

1.2 Cnucoxk BonpocoB M (M/1M) 3afaHUH [i/isl IPOBeAeHUus MPOMe)XXyTOYHOM
arrecTanuu

BapuaHT 3K3aMeHal{HOHHOT0 OusieTa 3a 1 cemecTp

3ajaHuna OTBeThI

1. CdopmymmpoBaTth omnpeziesieHre 0a3uCHOTO Paspen 6.2




muHopa. [IpuBecTtu nipumep

2. CdopmynipoBaTh onpejie/ieHHe Pa3pgen 5.16
BEKTODHOTO  TIPOM3Be/leHHsI ~ BEKTODOB.
ITpuBecTu npumep

3. CdhopmynripoBaTh orpejiesieHre U HallucaTh Pazpen 7.2
KaHOHWYeCKOHW ypaBHeHHe rurepOosibl

4. OmnpenenuTb KpaTHOCTb KOpHA Xx=—1 3
MHOTroujieHa

4 x°+8 x*-3 x*—17 x¥*~13 x—3
5. OnpenenuTh BLIPOXKAEHa MaTpULia UK HET Marpuija BbIpOXKAeHa
(121322321002 3251)

6. CdopmynupoBaTb M [J0Ka3aTb TEOPEMbI O Paznen 4.3
eIMHCTBEHHOCTU HEeWTpasbHOro u
CUMMETPUYHOTO 3/IEMEHTOB [ijisi OMHApHOM
oreparuu

7. CdopmynvupoBaTb W [l0Ka3aTb IIPaBUJ/IO Pazgen 5.12
Kpamepa

8. CdhopmynupoBath U [OKa3aThb TeOpeMy O Paspgen 8.15
paLMOHaNbHBIX KOPHSIX MHOTOU/IeHa

9. Myctb A — nXn wMarpulja. Bxomutr mu Bxopgut co 3HaKOM
MPOM3BE/IEHNE  SJIEMEHTOR no6ouHoM (1 )l ;
[MaroHa/ii B pa3BEPHYTOEe BbIpa)KeHHE
onpezenuTens? Vi, ec/id BXOJUT, TO C KAKUM o
3HaKOM? (1) 2

10. Haiitu 3Hauenus a , b, ¢, eciu usBecTHo, 2 peleHus:

UTO OHHU ABJIAKOTCSH KOPHAMU YDPABHEHUA

xX’—a x*+bx—c

Kputepum oneHuBaHus

ITokasaTenu Kpurepuu 4-6anpHas 1IKasa
(YpoBeHb OCBOEHUSI)
OIIK-1 CTyZleHTOM [JaH TMO/IHBIM, B JIOTUYeCKOU OtmuHO
3HaTh: MOC/IeI0BaTe/IbHOCTU pa3BepPHYThIM OTBET Ha (TTOBBIIIEHHBIH
— II0CTaHOBKH 3a/ja4 [I0CTaBJICHHBIHN BOTIPOC, rje OH YPOBeHb)

JINHEMHOU anreOphI;

MPO/IEMOHCTPUPOBA/l 3HAaHUS TMpeaMeTa B

— OCHOBHBIE ITOHATHUA o
MoJiIHoM o0ObemMe  yueOHOM  TPOrpaMMbI,
1 GOPMYJTUPOBKH
Teopem JIOCTaTOUHO ry1yb0KO OCMBIC/TUBaeT
— OCHOBBI TEOPHH JTUCLIATIIVHY, CaMOCTOSITeJTHHO, U
HCUEepIIbIBAOIIle OTBeuaeT Ha




MaTpUL] 1
orpezie/iuTeNnel;

— CBOMCTBa
MHOT'QUJIEHOB;

— KnaccuyKalyo U
CBOMCTBA KPUBBIX
BTOPOTO MOPsZKa.

— OCHOBBI TEOPUH
BEKTOPHBIX
MIPOCTPAHCTR.

YMmeThb:

— pelaTb CUCTEMBI
JINHEHHBIX
ypaBHEeHHH;

— BBIIOJ/IHATD
oriepaiyu ¢
MaTpUILlaMU;

— HaXO/IUTh KOPHU
MHOT'OUJIEHOB,

— BBITOJ/IHATD
orieparyu c
BEKTOpaMu;

— WCCJIeIoBaTh KPUBbIE
BTOPOTO TOPSI/IKa;
— JIOKa3bIBaTh
OCHOBHEIE
YTBEpXKAeHUs U
TeOpeMBl.

Bnajern:

— MaTeMaTH4eCKUM
anrapaToM anreOpbl

Yl TeOMeTpUH;

— HaBbIKaMU
WCII0/Tb30BaHUS
amrapara aaredpsbl 1
reoMeTpUH 1pu
pelleHNH KOHKPEeTHBIX

3a71au.

JIOTIOJTHUTE/TbHbIE  BOTPOCHI,  TPUBOJAUT
COOCTBEHHBbIE TIPUMEPHI IO MpoOeMaTHKe
TOCTABJIEHHOTO BOIIPOCa, PeLInT
Tpe/Io’KeHHble TIPAaKTUYeCKre 3a/jaHusi 6e3
OLIMOOK.

CTyIeHTOM [laH pa3BepHYThbId OTBET Ha
TOCTAaB/eHHBIA  BOTPOC, T/  CTy[EeHT
JIEMOHCTPHUPYET 3HaHHsI, TPUOOpeTeHHbIe Ha
JeKIIMOHHBIX W TPAKTUUYECKUX 3aHATHAX, a
TaK)Xe TOJyueHHbIe TIOCPEJICTBOM H3yUeHHS
00si3aTe/IbHBIX  y4eOHBIX MaTepHasioB  I10
KypCy, /JiaeT apryMeHTUPOBaHHbIE OTBETHI,
TIPUBO/JUT TIPUMEphI, B OTBETE TIPUCYTCTBYET
cBOOOZHOE  B/IaJieHWe  MOHOJIOrHYeCKOMH
peubio, JIOTUYHOCTh W I10C/IeI0BATeIbHOCTh
otBeta. OJHAKO JOTMYyCKAETCSI HETOUHOCTDH B

oTBeTe. Pernin rnpeajio>keHHbie
MpakTUueCKrue 3da4aHud C HeOO/IBIITIMU
HETOUHOCTAMM.

Xopol1o
(ba30BbIii ypOBEHb)

CTyzleHTOM [laH OTBeT, CBUZeTe/TbCTBYIOIINN
B OCHOBHOM O 3HaHMM  IIpOLeCCOB
M3y4yaeMoOM JUCLMIUIMHBL, OT/IAYarOLIUICA
HEe/IOCTaTOYHOW TAYyOMHOM W  TIOJTHOTOM
pPacKpbITHSI TEMbl, 3HaHWEM OCHOBHBIX
BOTIPOCOB TeOpUH, c1abo
cOpMHPOBaHHBIMM  HaBbIKAMM  aHa/M3a
sIBJIEHUH,  TIPOLeCCOB,  HEJO0CTaTOUHBbIM
yMeHWeM  JlaBaTb  apryMeHTHpPOBaHHbIe
OTBEThI u NIPUBO/IUTh TIpHUMepBlI,
HEe/JIOCTaTOUYHO  CBOOOJHBIM  BJlafleHHeM
MOHOJIOTUYECKOM peublo, JIOTUYHOCTBIO M
T10C/1e/]0BaTe/IbHOCTBIO OTBeTa.
[omyckaeTcsi ~ HeCKOJbKO  OMMOOK B
cofiep>KaHumu oTBeTa u pelleHun
TIPaKTUYeCKUX 3aJjaHuM.

Y JOB/IeTBOPUTEJILHO
(moporoBblli YpOBEHb)

CTyeHTOM [aH OTBeT, KOTOPbIA COZI€P)KUT

psiz Cepbe3HbIX HETOUHOCTEH,
oOHapyKMBalOIIUK He3HaHWe TIPOLIeCCOB
H3ydaeMoun TIpeIMeTHOM obsacty,

OT/IMYAIOIIWNCST HeTJyOOKMM DPaCKphITHEM
TeMbl, He3HaHWeM OCHOBHBLIX BOIPOCOB
Teopuy, Hec(OPMUPOBAHHLIMU HaBbIKAMU
aHa/iv3a $IBJIEHWM, TIPOL[eCCOB, HeyMeHHeM
JlaBaTb aprymMeHTHPOBaHHbIE OTBeTHI,
C1abbIM  BIaIEGHUEM  MOHOJIOTHUECKOM
peublo,  OTCYTCTBUEM  JIOTUYHOCTHU U
10C/1e/]0BaTeIbHOCTH. BbIBO/IBI
MOBEPXHOCTHBI.  PellleHWe MpPaKTUUECKUX
3a[laHUl He BBIMOMHEeHO. T.e CTyAeHT He
crioco0eH OTBETUTh Ha BOMPOCHI JlaXke TIPU
JIOTIOJTHUTE/TbHBIX ~ HABOJAIIMX  BOIPOCAx
ripernojaBaTe’is.

HeyposneTBopuTebHO
(ypoBeHb He
chopMHpOBaH)




BapuaHT 3K3aMeHaI[MOHHOT0 OuIeTa 3a 2 ceMecTp

3ajaHus OTBeThI
1. CdopmynupoBaThb onpezesieHue Pazgen 13.11
COOCTBEHHOTO BEKTOpa JTMHEHWHOTO
oriepaTopa. [IpuBecTu rnpumep
2. CopmynupoBaTh orpeziesieHusi BBIMYKJI0M Pazgen 11.11

KOMOMHAIMM ¥  BBINYKJIOW  00OIOUKU
MHOXXeCTBa ToueK. [IpuBecTH rpumep

3. CdopmynvpoBath onpejesieHrsl eBK/IN0Ba Pazgen 12.1
BEKTOPHOI'O TIPOCTPaHCTBa

4. Hautu IJIOIAIb TpeyroJibHHUKa 3V3
A(1,1,1,1) ,B(3,1,3,2), C ( 4,0,2,2) 2

5. OnpefenuTh sB/IIeTCS JIU KBaJpaTU4YHast He sBnsercsa
dbopma oTpulaTeNbHO OTpe/ie/ieHHON

—x*=5 y’—z*—4 xy—2 yz

6. CdhopmMynupoBaTh U [i0Ka3aTb HEPaBEHCTBO Paspmen 12.5
TpeyroJbHUKA

7. CchopmynvpoBaTh U JloKa3aTb TeOpeMy O Pa3pgen 9.12
reoMeTpUYeCKOM CMBIC/Ie paHra MaTPULIbI

8. CdopmynrpoBaTh v JlOKa3aThb Pazgen 15.13
CIMeKTpaabHYyI TeopeMy

9. Halitu cymmy uwcesn, oOpaTHBIX K 1 1 1

A A, T, =4
COOCTBEHHBIM 3HAUEHUSIM MaTPULIbI 12 s
(211110104)
10. CocraButh MaTpuLy orieparopa (0—1—10)

OPTOTOHA/ILHOT0/3€PKa/lbHOTO  OTPayKeHHst

Ha TIJIOCKOCTU OTHOCUTE/bHO TPSIMOM
x + y=0




KpuTepuu onjeHMBaHus

[Tokazarenu Kpurepun 4-banbHas 1IKaaa
(YpoBeHb OCBOEHUS1)

OIIK-1 1. 3HaHMe OCHOBHBIX OTpe/ie/IeHU! U OT/IUUHO
3HaThb: TeopeM nHHeI?Hjof/'I anrebpbI U (TIOBBILIIEHHBII
— TIOCTAHOBKH 3374 aHa/IMTUYECKOM VDOBEHB)
JIUHEHHOH anreGpbl reoMeTpHH.
Y aHaJTUTUUEeCKOU
reoMeTpuH; 2. YMeHHe CaMOCTOSITe/IbHO
— OCHOBHBIE TIOHSTHS U JTOKa3bIBaTh YTBEPK/IEHUS U PellaTh
(hopMyJTUPOBKYU TeopeM TeopeTHuecKre
JINHEMHOU anreOphl U 3a/lau¥l B paMKax Kypca anreOpbl v
aHa/TUTHYECKOH reoMeTpUH.
reoMeTpuH;
— BeKTOpHbIe, addrHHBIe | 3. YMeHuHe pelllaTb OCHOBHBIE 33/jauu
Y eBK/TU/IOBbIE Kypca: orepaiuy C BeKTopaMH U
TIPOCTPAHCTRa; TOUKAMU B
— KnaccuuKaiuio athGUHHBIX U eBKJIMI0BBIX IIPOCTPAHCTBAX,
MOBEPXHOCTE} BTOPOTO MOCTpOeHre MaTpUIlbl TMHEHHOTo orepaTopa
TOPSIJKa,; Y UCC/IeIOBaHUE ero CBOMCTB, TIOUCK
— OCHOBBI TEOpUH COOCTBEHHBIX 3HAUEHUI U COOCTBEHHBIX
JIMHeMHBIX OTIePaTOPOB BEeKTODPOB JIMHeHHBIX OTepaTopOB, TOCTPOeHNe
Y KBaJPaTHUHBIX (HOpM. U TIPUMEHEHHE }KOPAaHOBOU HOpMa/IbHOU

(hopMbI, HccieioBaHNe KBAZIPaTUUHBIX (GOpM,

TIpUBe/leHre YPaBHeHUI BTOPOTO TOpsiiKa K

KaHOHUUeCKOMY BHUY.

Ymetsb: 4. YMeHUe pelllaTh 3a/lauul IMHENHOM
— BBITIOJIHSITh anreOpbl ¥ aHATUTHUECKOM reOMeTpUr
onepaluu C TOBBILIEHHON
BeKTOpaMu; CJI0KHOCTH HaJl, TIPOM3BOIbHBIMHU
— UCCeIoBaTh BEKTOPHBIMU MPOCTPaHCTBaMU
CBOMCTBA JIMHEMHBIX
onepaTopoB; 5. Bnagenue MareMaTuieCKUM
— peliaTthb amrmapaToM aareOpsl U
reoMeTpuuecKue 3aauu reoMeTpUH.
B €BK/TU/IOBOM 1. 3HaHWe OCHOBHBIX OTpe/ie/IeHU 1 Xopowio

TIPOCTPaHCTBE;
— WICCIIe/J0BaTh KPUBBIE
Y TIOBEPXHOCTH BTOPOTO
TopsiZika B 0011ieM BU/E;
— JI0Ka3bIBaTb OCHOBHbIE
Y BCIIOMOT aTe/IbHbIe
YTBEPXKJeHUs U
TEOopeMbl

13 Kypca anrebpbl u
TeOMETPHH.

TeopeM JIMHeHOH anreOpsl 1
aHa/IMTUUeCKOM
reoMeTpHH.

2. YMeHue BOCIIPOU3BO/IUTH [J0Ka3aTe/IbCTBa
OCHOBHBIX U BCIIOMOTaTebHbIX

yTBepKAeHUN
Y TeopeM 13 Kypca ajarebpbl ¥ TeOMeTPHH.

(6a30BbIli YpOBEHB)




Bnajern:

— MaTeMaTUUeCKUM
arrapaToM anreopbl

1 TeOMETPHH;

— HaBbIKAMHU
HCTI0/Tb30BaHUS
amrapara ajareOpsl U
reoMeTpuH Mpu
pellieHUH KOHKPETHBIX
3ajau.

3. YMeHMe pelliaTh OCHOBHBIE 3a/jauil Kypca:
orepaLuy ¢ BeKTOPaMH U TOUKaMH B
adUHHBIX U eBKIM0BBIX IPOCTPAHCTBAX,
TIOCTPOeHHEe MaTPHLIbI TMHEHHOT 0 orepaTopa
Y UCCJIe/JOBaHKe ero CBOWCTB, MOUCK
COOCTBEeHHBIX 3HAYeHH ¥ COOCTBEHHBIX
BEKTOPOB JIMHEHHBIX OIIepaToOpPOB, MOCTPOEHKEe
Y TIpUMeHeHHe KOpJaHOBOW HOpMaTbHOU
¢hopMmel, HMccieloBaHKe KBaPaTUUHBIX opM,
TIpYBe/leHre ypaBHeHUI BTOPOTo MopsiJKa K
KaHOHUYeCKOMY BUJY.




3. BrajieHre MaTeMaTHUeCKHM arapaTom
anreOpbI ¥ TEOMETPUH.

1. 3HaHMe OCHOBHBIX OIpe/ie/IeHUl U Y 10BN€TBOPUTE/IEHO
TeopeM JIMHelHO! anreOpsl U (TIOPOTOBKIH YPOBEHE)
aHa/IMTUYeCKOU

reOMeTpPUH.

2. YMeHUe pelllaTh TUIIOBbIE 33/jaull
Kypca: onepaiuy ¢ BeKTOpaMU U
TOUKaMH B

adUHHBIX U eBKJIMA0BBIX POCTPAHCTBAX,

MOWCK COOCTBEHHBIX 3HAUEHUH U
COOCTBEHHBIX BEKTOPOB JIMHEHHBIX
OT1epaTopOB, NpYBe/leHre YPaBHeHUH
BTOPOTO MOPsi/Ika K KAHOHMUECKOMY BUJLY.

3. BiafgeHve maTeMaTHUeCKUM
anrapaToMm anreOpsl U

reoMeTpHH.
3HaHUs1, yMeHHsl U HaBbIKU HeynoBneTBopuTenbHO
chopmMUpOBaHbI B HEJJOCTaTOYHOM (YpoBeHb He
CTelreHu c(opMHpOBaH)

Tect AJIAA CAMOITIPOBEPKH 110 pe€3y/ibTaTdM 0CBO€HUA JUCIIUITI/TUHBI

CucreMa TMHEHHBIX YpaBHEeHUI
{2x—y+32z=1,3x+2y—2z=2,4x+5y—5z=3
1) uMeeT OZHO pellleHue;
2) uMeeT /iBa pelleHus
3) uMeeT 6eCKOHEUHO MHOTI'O pellleHHH;
4) He UMeeT pellleHU.

Haiitu 3HaueHus X , y , Z TIpYU KOTOPBIX MaTpuLia A siBisieTcsi oOpaTHOM K MaTpulie B:

A=(3—-21—11—1xy0) ,B=(221332102)
1) x=1, y=2, z=0;
2) x=—3, y=2,z=1;
3) x=0, y=0, z=1;
4) HM NpY KaKuX.

Haligute uncio, obpatHoe K 7 B KOJIbLIe BBIUETOB Z;; 110 MOAYJIO 17
1) 3;
2) 5;
3) 7,
4) uncno 7 He UMeeT 0OPaTHOTO B KOJIbLIe Z,.
[1py KaKkOM 3HaUeHWU napameTpa d OmnpeAeUuTe b MaTPULIbI
(aa5a141400311437)
paBeH 427
1) 2;
2) 3;
3) 4;
4) 5.

Haiitu 00BEM TeTpasgpa ¢ BepmmHamu B Toukax A (2,1,—1), B(3,0,2), C

(5,1,1) wu
D(0,—-1,3).



1) 11;



1
3)
3

4) touku A, B, C, D nexaT Ha OIHO} M/IOCKOCTH.
6. HalguTe unc/10 pa3nUuUHbIX palMOHAIbHBIX KOPHEN MHOTOY/IeHa
3 xX*—x*—9 x—4.
1) 3;
2) 2;
3) 1;
4) MHOrOuYJ/IeH He UMeeT palliOHaIbHbIX KOPHEeM.
7. OrnpezieUTh B3aUMHO€ pPacrosioKeHue MpsIMOU
x=1_ y—=2 z+43
4 T -1 "2

Y IIZIOCKOCTH
3x+ 2y —5z+2=0.
1) mnpsiMasi mepecekaeT MJIOCKOCTb;
2) mnpsiMasi Tlapa’siiesibHa M/1I0CKOCTH;
3) mnpsiMasi JIEXKUT B TJIOCKOCTH;
4) mnpsMasi U TIJI0OCKOCTh CKPEeLUBaoTCS.
8. HaliTi pa3MepHOCTh IMHEMHOUM 000/I0UKU BEKTOPOB
a,=(2,-1,3,4,-1),a,=(1,2,-3,1,2) ,
a,=(5,-5,12,11,-5) , a,=(1,—-3,6,3,—3).
1) 5;
2) 4
3) 3;
4) 2. T
9. [lns BekTopoB Uj,Us, M3BECTHO, UTO BCe TIOMapHble YIJibl paBHbI . Bbibepure
. u, u,
BepHbI BapuaHT:

1) BekTOpa JTMHENWHO 3aBUCUMBI;
2) BeKTOpa JTMHeNHO He3aBUCUMBI;
3) BeKTOpa MOTYT ObITh KaK 3aBUCUMBI, TaK U HE3aBUCHMBI.
10. Kakoii u3 mepeurcieHHbIX BEKTOPOB SIBJIIETCSI COOCTBEHHBIM [I/Isl IMHEMHOTO OTepaTopa
C MaTpuLien
(41—-125—-244-1)
1) (1,1,1);
2) (1,3,5)
3) (1,2,4);
4) (0,0,0).

2 2 2
11. KagpatuuHas Gpopma xX+3y+4zr+2xy+ 4

xz+ 2yz

1) TMOJIOXKUTENIBHO OMpe/ieNeHa;
2) OTpULIaTeIbHO OMpe/esieHa;
3) TMOJIOXKUTEJILHO IOJTyOlpe/iesieHa;
4) He omnpefieneHa?
12. OnpegenuTh TN KPUBOM BTOPOTO MOPSiAKa
5x°+6 xy +5 y*—6x —10 y —3=0.
1) snnwrc;
2) runepbona;
3) mapabona;



4) BBIPOXXJEHHBIM CIy4yal — rapa nepecekaryxcs NpsIMbIX.

IIpaBubHBIE OTBETHI

Boripoc Ne [TpaBU/IbHBIN OTBET Boripoc Ne [TpaBU/IbHBIN OTBET
1 B 7 0
2 9) 8 r
3 6 9 6
4 a 10 B
5 B 11 r
6 r 12 a




2. [TepeueHb KOMIETEeHI[UMH, 3Tanbl UX (OPMHUPOBaHHUS, ONMCAHUE TTOKa3aTe/1ed 1
KPUTEpDHEeB  OLeHMBAaHWsl KOMIIETEHIUH Ha Pa3IMYHBIX JTamax  HX
¢opmupoBaHus,

ONHCaHHeE IKA/Ibl OLleHUBaHUSA

2.1. Ilikana oneHuBaHus ¢(h)OPMUPOBAHHOCTH KOMIIETEeHIIMI U ee ONUCaHHe

OueHrBaHue ypoBHS C(OPMUPOBAHHOCTH KOMITeTEHLIMA B IpoLiecce OCBOEHUS
JUCLIATIIMHBI OCYLLeCTBIIIeTCs 110 C/leflyIollel TpeXypOBHeBO! LIKasle:

ITopoezoeblil yposeHb - TIpejTionaraeT OTpaKeHHe TeX 0)KW/aeMbIX pe3y/bTaToB, KOTOpbIE
oripeZiesISIFOT MUHUMAaJbHBIM HAaboOp 3HaHWK W (WIM) YMeHUH U (WIM) HaBBIKOB, TOTyYeHHBIX
CTY/IeHTOM B pe3yJ/ibTaTe OCBOEHUS AUCLUIIMHEL [10pOroBbIii ypoBeHb SIB/IsieTCsl 00si3aTe/IbHBIM
YPOBHEM /ISl CTYZieHTa K MOMEHTY 3aBeplieHNs] UM OCBOeHHs JaHHOW JUCLIUIIIMHBIL.

ITpodsuHymblii yposeHb - TIpeArioiaraeT CrioCOOHOCTb CTY/ieHTa MCII0/b30BaTh 3HAHWS,
yYMeHHUs], HaBbIKU U (W/IM) OMBIT JeSTeIbHOCTH, MOTyYeHHble TIPU OCBOEHUM AUCLIUILIMHBI, JJIs
peleHust IpodecCUOHaIbHBIX 3a/a4. IIpoiBUHYThIN ypOBEHb IIPEBOCXOUT ITOPOr0BbIN YPOBEHb
10 HECKOJIbKMM CYILL[eCTBEHHbIM ITPU3HAKaM.

Bbicokuill ypogeHb - TIpejrionaraeT CriocOOHOCTb CTYZieHTa HCMO/b30BaTh IMOTEHLMAs
VHTerPUPOBaHHBIX 3HAHUM, YMEHUM, HaBBIKOB U (WM/M) OMbITa JeATelbHOCTH, MTOyYeHHbIX TIPU
OCBOEHWU JIUCLMIUVIMHBI, /I TBOPUECKOrO pelleHHsl Mpo(eCcCHOHANbHBIX 3ajay U
CAMOCTOSITE/ILHOTO TIOMCKa HOBBIX TIOAXOZOB B WX DEIIEHWM IMyTeM KOMOWHUPOBaHUS U
WCTI0/Ib30BaHUST M3BECTHBIX CIIOCOOOB pellleHHs] MPUMEHWUTENbHO K KOHKPETHBIM YC/IOBUSIM.
BbICcOKMI ypOBEHb NTPEBOCXOUT MMOPOrOBbIN YPOBEHD I10 BCEM CYILleCTBEHHBIM ITPHU3HAaKaM.



2.2. IlepeueHb KOMIIeTeHI[UH, ITanbl UX (OPMHUPOBaHMA, ONIMICaHNe NOKa3aTe/lell U KpUuTepHeB OLleHMBaHUA KOMIIeTeHI{MI Ha
Pa3/INYHBIX 3Tanax ux (popMUpPOBaHUS

JTansl IlIkana ¥ KpUTepuH OLleHUBAHUSA KOMIeTeHI[UH
Ko opMH- Ha pa3/IMYHbIX Tanax ux (opMupoBaHUsA
A dopma (bop IToka3arenu P (opmup
KoMmIe- poBaHus
KOHTPOJIA OLIeHMBaHUA
TeHIHHU (Ne TeMBI . . .
IToporoBbiy ypoBeHb IIpoaBUHYTHIN YyPOBEHb BbICOKHU YPOBEeHb
(pa3zgesna)
O6menpodeccoHa/IbHbIE KOMITETeHI[UH
OIIK-1 | KoHTpoJibHBIE 1-8 3HaThb: 1. 3HaHMe OCHOBHBIX 1. 3HaHMe OCHOBHBIX 1. 3HaHWe OCHOBHBIX
paboTbl Ne 1 - 3, — IIOCTaHOBKU orpejie/ieHU U orpejie/ieHU U orpejie/leHUH U TeopeM
JK3aMeH 3a/,a4 TMHEeHHOU TeopemM TeopemM JIMHEHHOU
anrebper; JTMHEeWHOM anreOphl. JIMHEeWHOM anreOphl. anreOpsl.

— OCHOBHBbIE MTOHATHUS U
(hOpMyJTMPOBKM TeOpeM.
— OCHOBBI TEOPUH
MaTpuLl 1
oripejiesiuTesel;

— CBOICTBa
MHOT'OU/IEHOB;

— K/1acCUbUKaIU U
CBOMCTBa KPUBBIX
BTOPOTO MOPSJKa.

— OCHOBBI TEOpUU
BEKTOPHBIX
TPOCTPAHCTB.

YMmertn:

— pellaTh CUCTEMBI
JIMHEeWHBIX YpaBHeHHH;
— BBINOJIHATH OIleparyn
C MaTpyLaMU;

— HaxoWUTb KOPHU
MHOI'0Y/IEHOB;

— BBITIOJTHATE OTeparyu
C BEKTOpaMU;

— UcciefioBaTh KpUBbIe

2. YMeHue pellaTthb
THUIIOBBIE 3a/laud
Kypca:

CHCTeMBI JIMHEHHBIX
ypaBHEeHUM, onepaLyu C
MaTpuLiaMH,
BLIUHC/IEHNE
oIpejiesIuTe/Is, IOUCK
KODHell MHOT'OUJIeHa,
orepaLuy ¢ BeKTOpaMH.

3. Bnagenue
MaTeMaTH4YeCcKUM
anraparoM anre0psl U
reoMeTpHH.

2. YMmeHue
BOCIIPOM3BO/IUTh
Jl0Ka3aTe/JbCTBa OCHOBHBIX
Y BCIIOMOTaTe/TbHBIX
yTBEPKJEHUMN U TeopemM
13 Kypca anrebpbl 1
reoMeTpUH.

3. YMeHue peliaTtb
OCHOBHBIE 337]auu
Kypca:

CHUCTeMBbI TMHEeMHBIX
ypaBHEHU, KOMIL/IEKCHbIE
YKCIIa, oriepalyuy C
MaTpHI]aMH, BLIYUCIEHHE
OTIpe/ieNTUTe st U paHra
MaTpHL{bl, CBOMCTBA
MHOTOUJIEHOB M KDUBBIX
BTOPOTO TTOPSI/TKA,
oriepariy ¢ BeKTOpaMH.

4. BnageHuve
MaTeMaTU4eCKNM
anraparoM aareopsl U
TeOMEeTPHH.

2. YMeHHe caMOCTOSTeIbHO
[IOKa3bIBaTh YTBEPXKI€HUS U
pelllaTh TeOpeTHUYecKre 3a/lauu B
paMKax Kypca aireOpbl v
reoMeTpuH.

3. YMeHue pellaTthb
OCHOBHBIE 3aIaun
Kypca:

CUCTEeMbI TUHENHBIX YpaBHEHUH,
KOMII/IEKCHbIe YHUCIa, OTiepariuy C
MaTpULIaMH, BEIUKC/IEHHEe
oripe/ieNIUTe sl U paHra MaTpULIbI,
CBOMCTBa MHOTOUJIEHOB U
KPHUBBIX BTOPOTO TIOPSiZIKa,
oreparvy ¢ BeKTOpaMH.

4. YMeHue peliaTh 3aaun
JIMHEHHON anreOpbl
TOBBIILIIEHHOW C/I0XKHOCTU Haf,
TIPOU3BOJILHBIMA

KOJIbLIAMU U TIOJISIMU

5. Bnagenue
MaTeMaTH4eCKUM




anrapaToM airedpbl U




BTOPOrO NOPSAJKa;
— JlOKa3bIBaTh
OCHOBHbIE
YTBep)KJeHus u
TeopeMBl.

Biaagern:

— MareMaTU4ecKum
anrmaparoM anreOpsl U
reoMeTpuuy;

— HaBbIKaMHU
WCTO/Ib30BaHUs
anrapara aarebpbl 1
reoMeTpud Npu
pelLleHUH KOHKPeTHBIX
3ajau.

reoMeTpUU.

KonTpon
bHbIE paboThI Ne
4 — 6, sK3aMeH

9-15

3HaThb:
— MOCTAHOBKU 3a71a4
JTMHEeWHOM anreOpsl 1

1. 3HaHWEe OCHOBHBIX
orpe/ie/IeHUH U
TeopeM JTMHeHOU

1. 3HaHWEe OCHOBHBIX
orpe/ie/IeHUH U
TeopeM JTMHeHOU

1. 3HaHMUe OCHOBHBIX

ompe/ie/IeHU U TeopeM
JIMHEeHOU

aHaJIMTHYeCKOU anreOpbI U anreOpbI U asnreOpbI ¥ aHATUTUYeCKOH
reoMeTpuU; aHATUTUYECKOM aHaIMTUYECKOW reOMeTpHHU. reoMeTpHH.
— OCHOBHBIE TTOHSITUS 1 reoMeTpHH.

2. YMeHUe caMOCTOSTe/IbHO
[IOKa3bIBaTh YTBEPXK/I€HUS U

2. Ymenue
BOCITPOU3BOJUTD

(hopMy/IMPOBKH TEOpPeM

JHelHOM anre6ps! U 2. YMeHHe peliaThb

aHa/IMTUUeCKOi TUIIOBbIE 3a/1auu JlOKa3aTe/IbCTBAa OCHOBHBIX | pellaTh TeOpeTUUYeCcKue 3a/1auu B
reoMeTpuy; Kypca: orepaLluu ¢ Y BCIIOMOTaTe/IbHbIX paMKax Kypca ajareOpsl U

— BEKTOPHBIE, BEeKTOpaMH YTBEp’KeHUll U TeopeM reoMeTpHH.
abduHHBIE U Y TOUKaMu B U3 Kypca anre0psl 1

eBKJIN/IOBbIe ahdUHHBIX U reoMeTpuHu. 3. YMeHue pellaTthb
[IPOCTPAHCTBA; eBKJ/INJIOBBIX OCHOBHBIE 33/ja4ui

— KnaccurKary MIPOCTPAHCTBAX, ITOMCK 3. YMeHue peliaTthb Kypca:

TIOBEPXHOCTeH BTOPOro | COOCTBEHHBIX 3HAUEHHUM | OCHOBHBIE 33/jauM Kypca: oleparyy ¢ BeKTOpamy U
TIOPS/IKa; 1 COOCTBEHHBIX orepalyy C BeKTOpamMmu TOUKamM# B apUHHBIX U

— OCHOBBI TEOPUU BEKTOPOB JIMHEHHBIX Y TouKaMu B aHUHHBIX eBK/IMJOBBIX POCTPAHCTBAX,

JIMHeMHBIX 0T1epaTopoB OTIePaTOopOB, u MOCTPOeHNe MaTPULIbI
Y KBaJIpaTUUHBIX (HOpM. TIpUBe/IeHHE eBKJIUI0BBIX JIMHENHOTOo oTlepaTopa u
ypaBHeHU MPOCTPAHCTBAX, HCCe0BaHue ero
BTOPOTO MOPSITKA K TOCTPOEHe CBOWCTB, TIOUCK COOCTBEHHBIX
KaHOHUUECKOMY MaTpHIIbI 3HAYeHUM U COOCTBEHHBIX

BUJLY. JIMHEHHOTr o orepaTopa u




YmMmeth:

— BBIMOJ/IHATD OTIepaLvu
C BEKTOpaMu;

— HCCIeI0BaTh
CBOMCTBA JTMHEUHBIX
OT1epaTopOB;

— pelartb
reoMeTpudecKue
3a/lauM B

eBKJ/IMJIOBOM
TPOCTPAHCTRE;

— UCCIeIoBaTh KPUBHIE
Y TIOBEPXHOCTU BTOPOTO
ropsiJika B 0011ieM BU/e;
— I0Ka3bIBaTh
OCHOBHBIE U
BCIIOMOTaTe/IbHbIe
YTBEPXKIEHUS U
TeopeMbl U3 Kypca
anreOpbI 1

reOMeTpUH.

Baajgern:

— MaTeMaTHYeCK1M
anrapaToM anreOpsl U
reoMeTpHY;

— HaBbIKaMU
WCII0/Tb30BaHMUS
amrapara ajareopbl U
reoMeTpHH TIpU
peIIeHUN KOHKPETHBIX
3a/au.

3. Bnagenue
MaTeMaTh4eCKUM
arrapaToM aureOpbl U
reOMeTpHH.

WCCIIeZIOBaHUE ero
CBOICTB, ITOUCK
COOCTBeHHBIX 3HAUEHUH U
COOCTBEHHBIX BEKTOPOB
JINHEMHBIX OI1epaTopOB,
MOCTPOeHUe U NIPUMeHeHue
’KOP/IaHOBOUM HOpMa/bHOM
hopmbl, HcceoBaHe
KBaJIpaTUYHBIX (OpM,
TpuBefieHre ypaBHeHU
BTOPOTO TIOPsIJKa K
KaHOHUUECKOMY BHUAY.

3. Bnagenue
MaTeMaTu4eCcKuM
anraparoM anre0psl U
reoMeTpHH.

BEKTOPOB JINHEMHBIX OTIepaTopoB,
MOCTPOeHNe U [IpUMeHeHNe
’KOpA,aHOBOUM HOpManbHOMN
(hopMbI, HccieioBaHNe
KBaZIpaTUUHBIX GopMm,
TIpHBe/leHye ypaBHeHUI BTOPOro
MopsiIKa K KAHOHUUeCKOMY BUZY.

4. YMeHue pelliaTh
3a/lauu JIMTHeMHOM
anreOpsI U
aHaIMTUUeCKOW reOMeTpUm
TIOBBIILIEHHOM C/I0)KHOCTH Haf,
TIPOM3BOILHBIMU
BEKTOPHBIMU
MPOCTPaHCTBaMU

5. Bnapenue
MaTeMaTUYeCKUM
anraparoM anreOpsl U

reoMeTpUH.




3. MeTojuuecKkie peKOMeH/Jallid TMpenojaBaTe/jl0 IO TMNponeAype OLeHUBAaHHUA
3HAaHUM, yMeHMI, HAaBbIKOB U (M/IH) OMbITA JAeATe/TbHOCTH, XapaKTepu3yHIUX
JTanbI

(¢opMupoBaHusA KOMIeTeHLIUH

Llenbto TipoLieAyphl OLIEHWBAHUS SIB/SIETCS OTpe/ie/ieHre CTerleHU OBJIaZieHUs CTY/IeHTOM
O)KH/IaéMbIMU pe3yJsibTaTaMd 00yueHUs (3HAHUSMH, YMEHWsMU, HaBbIKaMW U (WIH) OIBITOM
JlesITeJIbHOCTH).

I[Mporiegypa OLleHWBAHWSI CTEIIEHH OBJIQIEHUSI CTYZAEHTOM OXXUJAeMbIMU pe3yJ/bTaTaMu
o0yueHHsT OCYILECTB/ISIETCS C TIOMOIIBI0 METOAMUYECKUX MAaTepUasoB, Tpe/ACTaB/Je€HHBIX B
pa3zienie «TUMOBbIe KOHTPOJIbHBIE 3a/laHUSI WM WHbIE MaTepHasibl, HeOOXOAUMBIe /sl OLIEHKU
3HaHWM, yMeHHWl, HaBBIKOB U (W/M) OMbITa [IeATeTbHOCTH, XapaKTepU3YIOIHUX STarlbl
(hopmMUpOBaHUS KOMIIETEHI[H»

3.1 Kputepuu onjeHHMBaHHs CTeNleHH OBJIQ/IeHHsl 3HAHUAMH, YMEHHUAMH, HABbIKaAMU U
(uM) ombITOM  fieAITe/IbHOCTH,  OMNpeje/isonie YypPOBHHM  C(OPMHPOBAHHOCTH
KOMIIeTeHIMI

[ToporoBebiii ypoBeHb (00111ie XapaKTePUCTUKHN):

BJIa/leHle OCHOBHBIM 00beMOM 3HaHHH 110 MporpaMMe JUCLUIIUHBI;

3HaHWe OCHOBHOM TEePMUHOJIOTMM JIaHHOW 00/1IacTh 3HaHWUM, CTHWIMCTUUECKH
rpaMOTHOe, JIOTHUeCKM T[IPaBU/IbHOE U3/I0KeHWe OTBeTa Ha BOMPOCHl 0e3
CYI[eCTBEHHBIX OIIMOO0K;

B/afleHhe MHCTPYMEHTapueM JUCLUIUIMHBL, YMEHHe ero HCIoJb30BaTh B
pellleHUH CTaHIapTHBIX (THUTIOBBIX) 3a/1ay;

CTIOCOOHOCThL CaMOCTOSITETbHO MPUMEHSITh TUTIOBBIE PellieHUs B paMKax paboueit
MPOrpaMMbl UCLIUTIIUHBI;

yCBOEHHEe OCHOBHOUW JMTepaTyphbl, pEeKOMEeHJ0BaHHOW paboueli mporpaMmMoit
JVCLIATI/IMHBI;

3HaHWe 0a30BBIX TEOPWM, KOHIIEMIUA W HamnpaBAeHWd TI0 U3yuyaeMou
JUCLIUTIVHE;

camocTosiTe/ibHass paboTa Ha TIPAaKTUUYECKUX U J1aDOpPaTOPHBIX — 3aHSATHSX,
MepruoUYeCcKoe ydyacThe B TPYNIOBBIX OOCY)KAEHUSX, [OCTAaTOUYHBIM YPOBEHb
KYJIbTYPbI UCITOJIHEHUS 3a/JaHUM.

[Tpo/iBUHYTHIN ypoBeHb (0011j1ie XapaKTepPUCTHKH):

JIOCTaTOYHO TIOJHble U CHUCTeMaTHU3WpOBaHHble 3HaHUsS B 00BEME MporpaMmbl
JUCLIUTIIHBI;

WCII0/Ib30BaHe  OCHOBHOW  TEPMHHOJIOTMM  JIaHHOM  06jlacTM  3HaHWM,
CTWIMCTAYECKU TPaMOTHOe, JIOTMUeCKW T[IpaBUIbHOe H3/I0)KeHWe OTBeTa Ha
BOIIPOCHI, YMEHHeE JieflaTh BbIBO/bI;

B/a/leHMe MHCTPyMeHTapueM [UCLIMIUIMHBI, YMeHHe ero UCIo/ib30BaTh B
peliieHUH yueOHBIX U MpodheCcCUOHANBHBIX 3a/1ay;

CIOCOOHOCTh CAMOCTOSTE/ILHO pellaTh CI0XKHBIE 3afaud (MpobsieMbl) B pamMKax
paboueii MporpaMMsbl AUCLUTITUHBL;

yCBOEHHe OCHOBHOM M [IOIIOJIHUTE/JILHOM JIATepaTypbl, peKOMeHJ0BaHHOU
paboueii TpOrpaMMOM TUCIUTUIAHBI;

yMeHHe OpUeHTHPOBAThCS B 0A30BBIX TEOPUSX, KOHLEMUSIX U HalpaBIeHUsX T10
Y3ydaeMoM IMCLUIIMHE U /laBaTh UM CPaBHUTE/IBHYIO OLIEHKY;

caMmocTosiTe/lbHas paboTa Ha TIPAaKTUUECKUX U JTaOOPaTOPHBIX 3aHATHSIX, yUacTHe
B TPYIINOBBIX 00CYKIEeHHUSIX, BEICOKHI YPOBEHb KY/IbTYPbI UCIIOTHEHHS 3alaHHU M.

Bbicokuii ypoBeHb (00I11ie XapaKTePUCTUKH):

CHUCTeMaTHU3UpPOBaHHbIe, TyOOKHMe U TIO/MHbIe 3HAHWS TI0 BCEM pa3jenaM
JACLIUTIIMHBI,

TOUHOEe WCTIO/Th30BaHHe TePMUHOJIOTUU IaHHOM 00/1aCTU 3HAHWM, CTUTUCTUUECKU
rpaMOTHOE, JIOTUYEeCKH MpaBU/IbHOE HW3/I0KEHWEe OTBeTa Ha BOIMPOChl, YMEHHe
Jlenatb 060CHOBAHHBIE BLIBO/BI;



Oe3ympeuHoe BaJieHWe HWHCTPyMEHTapyeM AWCLUIUIMHBL, yMeHHe  ero
WCII0/Tb30BaTh B ITOCTAHOBKE 1 PellleHNH HayUHbIX U NMPO¢eCcCHOHaNBHBIX 33/1aY;
CIOCOOHOCTh  CaMOCTOSITE/ILHO W TBOPUYECKM peliaTh C/IO)KHbIE — 3a7iaud
(mpo6sieMbl) B pamMKax paboueit porpamMmmbl AUCLIUTTAHBI;

MO/THOe ¥ T/IyOOKOe YCBOEHHe OCHOBHOW U JIOTIOJIHUTENbHOW JIUTEPAaTyphl,
peKOMeH/I0BaHHOM paboueli MporpaMMOi JUCLIATIIAHBL,

yMeHHe OpHEeHTHPOBAThCSI B OCHOBHBIX TEOPHSIX, KOHLIETLIMSAX M HarpaB/eHHsIX
T0 M3yJaeMoM AUCLUTUIMHE U [IaBaTh UM KPUTHUECKYHO OL|eHKY;

aKTHUBHAsi CaMOCTOsITe/IbHasi paboTa Ha TPaKTUYeCKHX U TabOpaTOPHBIX 3aHSATHSX,
TBOPUECKOE yuacTHe B IPYIIOBLIX 00CYXXeHUSX, BHICOKUM YPOBEHb KY/IbTYPbI
WCIIO/THEHUS 3a/IaHUM.

3.2 OnucaHue npoueAypbl BbICTaB/IeHHs OLleHKH

B 3aBUCUMOCTH OT YPOBHSI C)OPMHUPOBAHHOCTH KaXKAOW KOMIETeHLIMH 0 OKOHUaHWHU
OCBOEHUSl [JUCLMIUVIMHBI CTYZEHTY BBLICTAaB/seTCS OLeHKa. [l [JUCLMIUIMH, H3y4YaeMbIX B
TeyeHUe HeCKOJbKHUX CeMeCTPOB, OLleHKa MO)KeT BBICTAB/STHCS He TOJbKO MO OKOHUAaHUM ee
OCBOEHHUS1, HO Y B IIPOMEXXYTOUHBIX ceMecTpax. Buz oljeHKH («OTIMYHO», «XOPOLLO»,
«yIOB/IETBOPUTE/ILHO», «HEYJOB/IETBOPUTEIbHO», «3auTeHO», «HEe3auTeHO») Oripe/eseTcs
paboueii mporpamMmoit JUCLIUIIMHBI B COOTBETCTBUU C YUeOHBIM IJITAaHOM.

O1leHKa «OT/IMUHO» BBICTAB/ISIeTCS CTY/EHTy, Yy KOTOPOro Kax/jas KOMIIeTeHIUs
(TIOJTHOCTBIO WM YaCTUUHO (hopMUpyeMasi JaHHOM AUCLIMIUIMHON) chOpMUpOBaHa Ha BbICOKOM
yPOBHe.

OueHKa «XOpOLIO» BBICTAB/ISETCA CTY[EHTY, y KOTOPOTO KaK[asi KOMIIeTeHLUsI
(TOTHOCTBIO WM YaCTUYHO opMUpyeMasi JaHHOW AUCLIUIIMHON) chOpMHpPOBaHa He HIKe, UeM
Ha MPO/IBUHYTOM YDOBHE.

OneHKa «y/JOBIETBOPDUTE/NILHO»  BBICTaB/IsSETCS CTYZEHTY, Y KOTOPOro KaKzas
KoMIleTeH1Us1 (TI0JTHOCTBIO WM YaCTUYHO (popMHUpyeMasi JaHHOM AUCLIMIUIMHON) chopMupOBaHa
He HIDKe, YeM Ha TTIOPOTOBOM YDOBHE.

O1leHKa «Hey/I0B/IeTBOPUTEbHO» BLICTAB/SIETCS CTYAEHTY, Y KOTOPOro XoTsl Obl ofiHa
KOMITeTeHIUs (TTIOTHOCThIO WM YaCcTUUHO dopMupyeMasi JaHHOW AUCLIUIIMHON) chopMHUpOBaHa
HIDKe, YeM Ha NTIOPOTrOBOM YDOBHE.

OrneHKa «3aueT» BBLICTAB/SETCA CTYJEHTY, Yy KOTOPOro KaK[asi KOMIIeTeHIUs
(TIOJTHOCTBIO WM YaCTUYHO (popMHUpyeMasi JJaHHOW AUCLIMIVIMHON) chopMUPOBaHa He HIXKe, ueM
Ha ITOPOTrOBOM YPOBHe.

O1leHKa «He3auTeHO» BBICTABJISIETCS CTYAEHTY, Y KOTOPOTO XOTsI Obl O/lHA KOMITIETEHL[HUS
(TTO/THOCTBIO WM YaCTUYHO hopMUpyeMasi JaHHOW AUCLIUIIMHON) chopMUpOBaHa HIKe, ueM Ha
TOPOTOBOM YDOBHE.



ITpunoxxenne Ne2 K padoueii nporpamMMe AU CLUIITHHBI
«Anredopa U

reoMerpusi» Meroguueckue YyKa3aHUsl JJi  CTY/IeHTOB 10 OCBOEHHUIO
JUCIUTLTHHBI

CamocrosTenbHasi paboTa CTy[eHTOB HampaBjieHa Ha TpuoOpeTeHWe  HOBBIX
TEOpeTHUeCKUX U (PaKTHUeCKNX 3HaHWM, 3aKperieHre MOyYeHHbIX HAaBbIKOB, - BBLITTO/THSIETCS B
YUTabHOM 3a7e OUOIMOTEKU U B JOMAITHUX YCIOBUSIX, MOAKPeIUIseTcs: yuebHO-MeToANUeCKUM
¥ MHPOPMALMOHHBIM oOecrieueHreM (yueOHMKH, yueOHO-MeTOfuUecKre TOCOOUsl, KOHCITEKThI
JIEKLIUN).

[insi TIpOBepKHM W KOHTPOJSI YCBOEHHSI TeOpeTUYeCKOro Marepuasna, MpHOOpeTeHHbIX
MPAaKTUYeCKUX HABBIKOB B TeueHHe 00yueHUst MPOBOASTCS MEPOTIPUSITUSI TeKyIllel aTTecTalluy B
BH/Ie KOHTPOJIbHBIX PabOT.

OK3aMeH MPOBOJUTCS B MMCbMEHHOH (hopMe, KaXKIbIk OuIeT cofep>XUT (HOpMyTMPOBKH
U []0Ka3aTesbCTBa YTBEP)KIEHUH, a TakKe TeopeTHyecKre U TpaKTHuecKue 3a/jau U3 Kypca
«Anrebpbl U TeoMeTpun». Ha camocTosITe/IbHYO TIOATOTOBKY K 3K3aMeHY BblJjesisieTcsi 3 [Hsl, BO
BpeMsi TIO/ITOTOBKH K 3K3aMeHY Tpe/lyCMOTpeHa IPyTIoBasi KOHCY/IbTaLlHsl.

7151 IpOBepKU ypOBHSI CPOPMHUPOBAHHOCTH KOMITETEHLIUH TPU TIOATOTOBKE K JK3aMeHY
PEeKOMeHZYeTCsl BBITIOIHUTD TECT /I/Isi CAMOTIPOBEPKH.

YueOHo-MeTOAMYECKOE 00ecTieueHHEe CaMOCTOATETbHOM PadoThl CTYA€HTOB MO0 JUCLIUILIHHE

[lna camocTosTeIbHOM paboThl 0COOEHHO PEKOMEHyeTCsl MUCMO/b30BaTh yueOHYO
JUTEpaTypy, C opoOHO pa30OpaHHBIMH PeIeHUsIMH 3aZiau:

1. Beknemues, [1.B. Kypc aHaMTHUeCKOV reOMETPUY U IMHEMHOU anreOphl: yueOHUK
nst By3oB / [1. B. beknemuitieB; M-Bo o6pa3oBanust P®. - 12-e u3f., ucrip. - M.:
dusmaraur, 2008. - 308 c.

2. WnbuH, B.A. JluHeltHas anrebpa ¥ aHaIMTUUECKast reoMeTpHsi: yueOHUK [/1s1 By30B / B.
A. Wneun, T'. []. Kum; M-Bo o6pa3oBanus u Hayku P®; MI'Y. - 3-e u3z., nepepab. u
JIOTI.

- M.: IIpocniekt; N3a-B0 Mock. yH-Ta, 2008. - 393 c.

3. Anekcangpos, I1.C. JIeK1uu Mo aHaTMTUYeCKON reOMeTPUM: TIOTI0/THEHHbIe
HeoOXOZMMBIMU CBeZIeHUSIMU U3 anreOpbl ¢ PU/IOKeHWeM coOpaHus 3a/ad,
CHabKeHHBIX pellieHusIMH, cocTtaByieHHoro A.C. [TapxomeHko: [yue6HuK] / I1.

C. AnekcaH/ipoB. - 2-e u3f., crepeotwrl. - CII6.: Jlaab, 2008. - 911 c.

Taxke 7151 mogbopa yueOHOM nUTepaTypbl PeKOMEH/[yeTCsl UCTI0Ib30BaTh IUPOKUI
CTIEKTP UHTEPHET-PeCyPCOB:

1. HayuHo-oOpa3oBartenbHbIii caiit Exponenta.ru (http://www.exponenta.ru).
OcHoBHble 1Lenu TmpoekTa Exponenta.ru: co3gatb B poccuiickoM VHTepHeTe efuHOe
MPOCTPAHCTBO /i BCEX, KTO UCIO/b3yeT U XOUeT MCMO/b30BaTh MaTeMaThyecKue TakeThl B
oOpa3oBaTesibHOM M Hay4yHOM [1esiTeJIbHOCTH; COJIeHCTBOBaTh CO3/IaHUIO PYCCKOSI3bIUHOTO
coob1riecTBa nosb3oBarenield MareMaTrueckoro I10.

2. D/IEKTPOHHO-0M0/IHOTeUHass CHCTeMa «YHHBePCHTeTCKass OuoOinoreka online»
(www.biblioclub.ru) - »smektponHass OubmMoTeka, obecrieunBaroljasi AOCTYNl K Haubosee
BOCTpeOOBaHHBIM MaTepHuaaM-TIepBOMCTOUYHMKAM, YyueOHOM, HayyHOM U XY/J0KeCTBeHHOMU
JUTepaType BeAYIIUX U3/aTebCTB (*peructpanys B 371IeKTPOHHOM OUO/TMOTEKe — TOJIBKO B CETH
yHuBepcureTa. [locsie pervcrpauuu paboTta C cucTemMoil BO3MOKHA C JH000I TOUKM [OCTyTIa B
Internet.).

3. Undopmanmonnass cucrema "EguHoe OKHO JocTynma K o00pa3oBaTe/bHBIM
pecypcam” (http://window.edu.ru/library).

Llenbto  co3paHuss  MHGOpMaLUMOHHOW  cuctembl "EfWHOe OKHO JiocTyna K
obpa3oBatenbHbiM pecypcam” (MC "ExuHoe okHO ") siBiseTcsi obecrieueHre CBOOOZHOTO
JIOCTyTIa K WHTerpajibHOMY KaTtasory obpa3oBaTe/lbHbIX WHTePHEeT-PeCypCOB M K 37IeKTPOHHOU



OubmoTeke yueOHO-METOJUUECKMX MaTepuasioB AJisi  o0mero ¥ mpodecCroHaIbHOTO
obpa3oBaHwUsl.

WudopmarmonHasi cucreMa "EauHOe OKHO fJocTyrna K oOpa3oBaTesibHbIM pecypcam'
co3maHa 10 3aka3zy PegepasbHOTO areHTCTBa 1Mo obpasoanuio B 2005-2008 rr. I'osioBHOM
pa3pabotuvk Tmipoekta - DezjepanbHOEe TOCYZAPCTBEHHOE AaBTOHOMHOE — YUpEXIeHHe
['ocyiapcTBeHHBIM Hay4YHO-MCC/Ie[0BaTeIbCKUNA MHCTUTYT WH(OPMALMOHHBIX TEXHOJIOTUN U
tesiekommyHUuKamid (PI'AY 'HUU UTT "Undopmuka') www.informika.ru.

[nsi camocTosiTeNTBHOTO To/00pa JuTepatypel B OubmmoTteke SIpI'Y pekomeHayeTcs
WCTIO/b30BaTh:

1. Jlnunbii  kKabuuer (http:/lib.uniyar.ac.ru/opac/bk_login.php) maeTr B0O3MOXHOCTB
roJiyueHus on-line foctyma K CMCKy BbIIAHHOM B aBTOMAaTH3UPOBAHHOM peXXUMe JIUTepPaTyphl,
MIPOCMOTPA U KOMTUPOBaHUS 3/IeKTPOHHBIX BEPCUM U3[aHUI COTPYIHUKOB YHUBepcHuTeTa (yueb. u
METO/,. TI0CO0UsI, TeKCThI JIEKLUH U T.7.) 1151 paboThl B «/IMUHOM KabuHeTe» HEOOXOJUMO 3alTH
Ha caiit HayuHoii 6ubsmmoreku SApl'Y c moboli TOukd, uMerored JoCTyr B Internet, B MyHKT
MEHIO «JDJIEKTPOHHBIM KaTajor»; MPOWUTH MPOLeAYPY aBTOPU3ALMH, BBIOpAB BK/IAJKY
«ABTOpH3aIMsI», U 3all0JTHUTD TIPe/ICTaB/IeHHbIe 110711 MHPOPMaLUH.

2. JneKTpoHHas 0MG/MOTeKa yueOHbIX MaTepuasioB SIpI'Y

(http://www lib.uniyar.ac.ru/opac/bk_cat_find.php) cozepxxut 6osee 2500 T1O/MHBIX
TEKCTOB y4yeOHBIX UM yueOHO-METOJUUECKHUX MaTepPHajioB 10 OCHOBHbIM W3y4YaeMbIM
JUCLIMTITMHAM, W3[laHHBIX B yHUBepcuTere. [locTym B CeTH YyHHUBepcuTeTa, JubOO TI0
JIOTUHY/TIapOJItO.

3. DnekTpoHHasA KapToTeka « KHUroooecrneueHHOCTb»

(http://www lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpbiBaeT yueOHBIN (oH[
HayuHol Oubimoreku SIpI'Y, mnpejgocTaB/isieT OINepaTUBHY0 WH(POPMALMI0 O COCTOSHUM
KHUT000€eCTieueHHOCTH TUCLIMTUIMH OCHOBHOM U JIOTIO/THUTE/TbHOM JIMTePAaTyPOH, a Takke IUK/IA
JUCLIATUTVH U CTIelIMabHOCTeN. DyieKTPOHHAast KapToTeka « KHUroobecreueHHOCTh» IOCTYTIHA B
CeTU YHUBEpCUTETA U uepe3 JINUHbIN KaOUHeT.
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