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1. ey ocBOeHUSsI AUCHHUTIINHBI

Hens mucrumimHbl «Anredpa W TE€OMETPHS» COCTOUT B HM3YYCHHH OCHOB JIMHEHHOM
anreOpbl U AaHATUTUYECKONH T€OMETPHUH, OOBETUHSIOMNX TCOPHIO TMHEWHBIX CUCTEM, MaTpHIl U
ONpPEIEIUTENEH, JIMHEWHBIX MPOCTPAHCTB M JMHEHHBIX ONEPATOPOB, MHOTOWJICHOB, KPHUBBIX U
IIOBEPXHOCTEN BTOPOTO MOPSIKA.

2. Mecto aucuuniauebl B cTpykrype OIl 0akanaBpuara

JuctumnuHa «Anredpa u TeoMeTpus» OTHOCUTCS K 6a3zoBoit yactu OIl GakanaBpuarta.

Jns ycBOeHUWsT JMaHHOW JUCHMIUIMHBI HEOOXOIWMO, YTOOBI OOYYalOIIUKCS BIAICI
3HAHUSMU ¥ YMEHHUSIMH, TIPEyCMOTPEHHBIMH B 0a30BBIX Kypcax cpelHed mKoibl «['eoMeTpus»
U «Anre0pa 1 Havaja aHaJu3a».

[TomydeHnHsie B Kypce «AnreOpa U TeOMETpHs» 3HAaHUS HEOOXOTUMBI ISl M3YUYCHUS
MOCJIEYIOMUX JTUCITUIUTMH 0a30BOro mukia «MaTtemaTudeckuil ananms», «luddepennmansupie
ypaBHEHUs», «MeToabl ONTUMU3ALINI.

3. [lnanupyemble pe3yJbTaTbl OOy4YeHHsl 1O [MCUMILJIMHE, COOTHECEHHbIEe C
IUIAHMPYeMBbIMH pe3yabTaramu ocBoenusi OIl 0akasnaBpuara

[Ipouecc u3yyeHus! TUCIUIUIMHBI HAaNIpaBlieH Ha (OPMUPOBAHUE CIIETYIOIINX 3JIEMEHTOB
komrnereHmid B cootBercTBUU ¢ ®I'OC BO, OIl BO u mpuobpereHus cleaylomux 3HaHUH,

YMEHHM, HaBBIKOB U (MJIM) OTbITA JIEATEIbHOCTH:

dopmupyemMasi KOMIETEHIHA NHaukaTop 10CTHKEHUS! Ilepeuennb
(xoa u popmypoBKa) KOMIETEHIINT IJIAHUPYEMBIX Pe3yJIbTATOB
(xox u (hopMyJTHPOBKA) o0yueHust
ObmenpogeccnoHalbHble KOMIIETEHINU
3HaTh:
— TIOCTAHOBKH 3aja4 JIMHEHHOH
anreOppl W aHAIUTHYECKOH
IeOMETPHUH;
— OCHOBHBIE TIOHATUS U
OIIK — 1.1 lemoHcTpHpyeT
o ($hopMyIHpOBKU TeopeM
HaBbIKU pabOTHI C yueOHOM S
JTMHEHHON aNreOpsl u

JUTEPATyPOU MO TUCLUIUINHE
OIIK — 1.2 IeMoHCcTpUpYyET

AHAJIMTHUYECKON T€OMETPHH.

OIIK-1 Croocoben

HUCITIOJIB30BAaTh UX B
npodeccuoHaNbHOM
JCSITETBHOCTH

OCHOBHBIX ITOHSTHI,
KOHIENIHH, (akToB,
MPUHIIMTIOB MATEMaTUKHU U
€CTECTBEHHBIX HAyK JJIs
peLIECHHS TPaAKTUYECKUX
3a1a4

IIPUMEHATH HAaBBbIKU PELIEHUS TUIIOBBIX VMeTh:
(byHIaMeHTallbHbIe 3HaHMs, | 3ajja4, BBIMOJIHEHUS — pelIaTh 3a1a4d 1O JMHEHHOM
MOJy4YEeHHBIE B 00JIaCTH CTaHJIApPTHBIX JEHCTBUI anredbpe M aHAJIUTHUYECKOM
MaTeMaTHUYeCKuX U (MJIn) OIIK — 1.3 /IemoHCcTpHpYyET reOMeTpHH;
€CTECTBEHHBIX HayK, U HaBbIKU UCIOJIb30BaHU — JI0Ka3blBaTb OCHOBHBIC U
BCIIOMOI'aTCJIIbHBIC

YTBEPXKIACHUA M TEOPEMBI U3
Kypca anredpsl ¥ TE€OMETPHU.

Baagers:

— MaTeMaTH4YeCKUM aIllapaToM
anreOpsl ¥ TEOMETPHH;

— HaBbIKAMU HCIIOJIb30BAHUS
anmaparta anre0psl 1 TeOMETPUN
NpU  PEIICHUH  KOHKPETHBIX
3aj1ad.




4. O0beM, CTPYKTYPA U CO/iepPKaHNe U CHUTITTHHBI

OO0m1as TpyA0€MKOCTh JUCIHUIUIAHEI cocTaBisieT 10 3a4. en., 360 akaz. yac.

DopMbI TEKYILET0

Buapl yueOHbIX 3aHATHIH, KOHTPOJIs
2 | BKJIIOYasi CAMOCTOATEIbHYIO ycneBaeMoCTH
Tembl (pa3aeibl) =
Ne 9 paboTy CTy1€eHTOB,
AUCHHILIMHBI, S
n/n 5 U UX TPYJA0EMKOCTh ®opma
HX COJep:KaHue O .
(B akageMHUYeCKHX 4acax) NMPOMeKYTOUHOM
arTecTalNu
(1o cemecrpam)
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Cucrembl JIMHENHBIX
1. |anreOpanmyeckux 1 ]3] 6 3
ypaBHEHUH
2. |KommuiekcHbIe uncia 1 | 4| 8 3
3 Onepanuu ¢ MaTpuLiaMu 114l g 3 4 Kontponbnas pabota
Nel
4. |[I'pynmbl, KOJbLA U TOJIS 1 | 316 4
5. |Onpenenutens 1 8 | 16 4
6. Panr matpurist 11316 3 4 KonTponpHast ~ pabora
No2
7. |KpuBble BToporonopsiaka| 1 | 3 | 6 4
] MHorouseHsl 116 l12 5 s Kountposnbnas pabota
No3
Bcero 3a 1 cemecTp 34 | 68 11 31 |Dk3amMeH
9. |BekTopHBIE MpOCTpaHCTBA 2 | 8 |16 5
1 0 IInockocts u npsamasa B 2 2 4 5
MIPOCTPAHCTBE
1. AddunHBIE IPOCTPAHCTBA » 1ol 4 3 5 KoHTposnbHas pabota
Ne4
12 EBK.]'II/IIIOBBI BEKTOPHBIC o) 6 12 5
IIPOCTPaHCTBA
JIunelinbie onepaTopsl
13, paTop > | s |16 3 5 KonTtponpHast ~ pabora
No5
14, IToBepxHOCTH BTOPOro| 4 8 5
nopsgaaka
15. bunuHeliHbie 1 >l 4l g 4 ) Kontponbnas pabota
KBaJpaTUyHbIe POPMBI No6
Bcero 3a 2 cemecTp 34 | 64 10 32 |Dk3aMeH
Bcero 68 | 132 21 63







Conep:xanue pa3aesioB JUCHUIIHHBI:

1. CucreMbl JIMHEHHBIX aJIre0panvecKux ypaBHeHUH

1.1.
1.2.
1.3.
1.4.

L.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.
4.8.
4.9.

Cucrembl TUHEHHBIX anredpandeckux ypaBHenuii (CJIAY)
CoBMmecTHBIE/HECOBMECTHBIE, OTpeiesieHHbIe/HeonpeaeneHabie CJIAY
Pacummmpennas maTpuia cCUCTEMbI

DneMeHTapHbIE TPEOOPa3OBaHMs HAJ CTPOKAMH MaTpPHUIbl. DKBUBAJICHTHOCTh CHCTEM,
MOJIy4YE€HHBIX C IIOMOILBIO 3JIEMEHTAPHBIX MpeoOpa3zoBaHUi

Meron I'aycca

VYcnoBust CoBMeCTHOCTH M onpezesieHHocT CJIAY

[IpaBmiio Hax0kA€HUS OOIIETO pelIeHus

TpynoemkocTs MeTo1a ["aycca

[Tmox0 00yCIIOBIIEHHBIE CUCTEMBI

Merton I'aycca ¢ BBIOOPOM BEyILIETO 31EMEHTA

KoMiuiekcHble yucaa

MHO0X€eCTBO KOMIIJIEKCHBIX YACE U ONIEPalliy Ha HEM

JlelicTBUTEIbHAS. 1 MHAMAs YaCTH KOMIUIEKCHOTO YHcila. KOMIUIEKCHO-CONPSKEHHOE
4yKcs0. Mozynb U apryMeHT KOMIUIEKCHOTO YHCIIa

Tpuronomerpuueckas popma KOMIUIEKCHOTO yucia. Ee mpuMeHeHue s yMHOXKEeHHUS,
JIEJICHUs, BO3BEICHMS B CTEIIEHb U U3BJICUEHUSI KOPHEN U3 KOMIUIEKCHBIX uncesl. Popmyna
Myagpa. ®opmyna Ditnepa

[IpencraBieHre MHOKECTB KOMIUIEKCHBIX YHCEN HA INIOCKOCTH

Onepanum ¢ MaTpuamMu

[TonsiTne MaTpuLbl

Hynesas, eqHUYHAas1, BEpXHETPEYTOJIbHAS, HUJKHETPEYTOJIbHAs,, CAMMETPUUECKas,
KOCOCUMMETPHYECKAsi MATPULIbI

MaTtpryHble €AMHULIBI U MAaTPUILIA IEPECTAHOBKU

Onepanuy Haj MaTpULIAMU: CIOXKEHHE, YMHOKEHHE Ha YUCII0, TPAHCIIOHUPOBAHUE,
YMHOXEHHE MaTpHIL

CaoiicTBa onepauuii ¢ MaTpuLaMu

TpynoeMKoCTb MATPUUHOTO YMHOXKEHHUA. biiounsle MaTpuibl. Anroput™ lltpaccena
Matpuynas 3anucs CJIAY

Marpuussle ypaBHEHUS

[TonsiTe 06paTHON MaTpPUILIBI

LU-paznoxenne, LUP-paznoxenue

I'pynnbl, KoJbLA U MOJIS

[lonsiTue GuHapHO onepauuu

AccoumaTtuBHas 1 KOMMYTaTUBHAs OIEpaluu

HelitpanbHblil 1 CHMMETPHUYHBIN 3JIEMEHTHI. 11X eTMHCTBEHHOCTH

[Tonsitue rpynnsl. KommyTaTuBHas rpanna

ITonsiTre KobLIA, MTOJISA; TOAKOJIBIA, TIOATIONS

XapakrepucTtuka noss. Jlenurenu Hyss, o0OpaTuMble M HUIBIIOTEHTHBIE 3JIEMEHTHI
Houtb kak moriomaromem 3J1eMEHTE B KOJIbLE C €AUHULICH

JleMMa 00 OTCYTCTBUU JA€IHUTENEH HYJIS B [OJIE

Koneunslie nonst. Konbia v noss seraeroB. MoysbHas apudMeTrka



4.10. OcHoBHas TeopemMa apu(HMETHKH

5. Omnpeaeaureib

5.1. TloHsTHA ompenenuTens, JONOIHUTEIIEHOTO MUHOPA, Ire0pandecKoro J0MOTHEHUS

5.2. Ompenenurtens BTOPOro U TPEThero nopaakos. Ilpasuno tpeyroasHukoB. [IpaBuio
Capptroca

5.3. ®opmyna Jlamnaca. PekypcuBHOE pas3iioKeHUE ONMPESTUTENS 110 CTPOKE/CTOIOILY

5.4. Ornpenenurtens TpPaHCIOHUPOBAHHON MaTpPULIbI

5.5. Ompenenurtens U 3JeMEHTapHbIEe TPe0Opa30BaHus HaJ CTPOKAMU MaTPHIIbI

5.6. Ormpenenutens BEpXHETPEYTOIbHON MaTPUIIBL.

5.7. Beruucienue onpeaenurtesst merogom ['aycca

5.8. Ompenenurens 6J04YHO-IUATOHAIBHOM MaTpullbl. Onpeaenurenb MaTPHUIIbL C YIJIOM U3
HyJen

5.9. Komb6unatopHas popmyina JleitOHMIIA BEIYUCTIECHUS OTIPEICTUTENS

5.10. Onpenenuresib CyMMBbI M TPOU3BEICHUS MATPHUI]

5.11. Berunciienne onpeaenanTelisi C TOMOIIbI0 PEKYPPEHTHBIX COOTHOIICHUHN

5.12. IlpaBuno Kpamepa

5.13. HeBbipoxaeHHas MaTpuia. Berauciaenue oOpaTHOW MATPHUIIBI C TIOMOIIBIO OMPEACITUTENS

5.14. Onpenenurens Bannepmonna

5.15. I'eomeTpuyecKkuii CMBICI OMpeIeTUTENe BTOPOTO U TPETHEro MopsaKa

5.16. BekrtopHoe npoussenenue. CBoiicTBa U MPUMEHEHNE BEKTOPHOTO IIPOU3BEICHUS.
OpueHTanus IpoCcTpaHCTBA

5.17. CmewmanHoe npousseneHue. CBONCTBA U MIPUIIOKEHNS CMEIIAHHOTO IPOU3BEICHUS.
OpueHTHpOBaHHbIE IIOLIA/b U 00bEM

6. Panr marpuusl

6.1. TlonsTHe MUHOpA k-TOTO MOPSAIKA

6.2. Panr marpuiisl, 06a31UCHBI MUHOD

6.3. Panr MaTpuibpl U 3JIeMEHTapHbIe TPeoOpa3oBaHus HaJl CTPOKAMHU (CTOIOLaMU) MaTPHUIIBI

6.4. PaHr matpuiibl ¥ TPAaHCIIOHUPOBAHKE

6.5. PaHr cryneHuaToil MaTpHIIbI

6.6. Teopema 0 BBIUYKCIICHUH paHra MaTpHIBI MeTOZ0M ["aycca

6.7. Oxkaiimustonue MUHOPBL. Teopema 0 BBIYMCIEHUH paHra MaTPHULbl METOJIOM
OKalMJISIFOIIIMX MUHOPOB

6.8. Teopema Kponekepa-Kanennu

6.9. Teopema o pemienun copmectHor CJIAY ¢ moMonibpio onpenenurens

7. KpuBble BTOPOro nopsijaKa

7.1. Dmmnc. KanoHnueckoe ypaBHEeHHE U onpeeneHue duuica. [lomyocu, Gpokychr,
AKCLEHTPUCUTET, TUPEKTPUCHI SIUIUIICA.

7.2. Tunepb6ona. Kanonnueckoe ypaBHeHHUE U onpeienenue runepoossl. [lomyocu, acuMToTsl,
(hOKYCBI, SKCIIECHTPUCHUTET, TUPEKTPUCHI TUTIEPOOITBI

7.3. Ilapabona. KanoHnueckoe ypaBHEHHE U ompeseneHue napadomnsl. @oKyc U IUpEKTpuca
napaboJIbI

7.4. YpaBHEHMs KPUBBIX BTOPOIO IOPAAKA B INOJSAPHBIX KOOPAMHATAX

8.  MHorouieHsl

8.1. MHOXEeCTBO MHOTOYJIEHOB OT OJJHOW NEPEMEHHOM HaJl IOJIEM

8.2. CreneHb MHOTOWIEHA

8.3. CroxeHue U yMHOKEHHE MHOTOUJICHOB



8.4.
8.5.
8.6.

8.7.
8.8.
8.9.

8.10.

8.11.
8.12.

8.13.

8.14.

8.15.
8.16.

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

9.9.

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

9.22.
9.23.

10.

Teopema 0 MHOKECTBE MHOTOUICHOB KakK 00J1IacTH (00JIaCTH LIEIOCTHOCTH)

Teopema o 1eneHre MHOTOWIEHOB C OCTAaTKOM

Haunbonpmmii o0muit nenurens. Teopema 0 CyIiecTBOBAHUM HAUOOJIBILIETO OOIIETO
nenutens s MHorowieHoB. AnroputM Epknuaa. Koagdunuentsr besy

[IonsiTHE KOPHSA MHOTO4ICHA

Teopema bezy

Cxema ['opuepa

[IpounsBoanas mHorowieHa. Pan Teinmopa. Teopema o mpor3BOJHON MHOTOYJIEHA U
KpPaTHBIX KOPHAX

Anrebpandecku 3aMKHYThIE 110J1s1. OCHOBHAsI TeopeMa anreOpsl

[IpuBouMBIE U HENPUBOAMMBIE MHOTOUWIEHBI. Pa3noxeHre MHOro4/ieHa Ha
HEMPUBOAMMBIE COMHOKHUTENIN HAJl OJISIMU JIEUCTBUTENIBHBIX U KOMIUIEKCHBIX YUCE
3anaya unrepnoisnuy. CylniecTBOBaHNE U €IMHCTBEHHOCTD pellleHusl. MHOrowieH
Jlarpanxa

®opmyibl Buera

Teopema 0 KOpHSX MHOTOYJIEHA C PAllHOHATBLHBIMU KOA(UIIUEHTAMH

Teopema IlItypma. P Hltypma. Jlokanuzanus v mpuOIMKEeHHOE BBIYUCICHHE KOPHEH
MHOTO4JIeHa

BekTopHBIE MPOCTPAHCTBA

[ToHsiITHE BEKTOPHOTO MPOCTPAHCTBA HAJl MOJIEM. 3aMKHYTOCTh OTHOCUTEIBHO OIepaluil.
AKCHOMBI BEKTOPHOT'O ITPOCTPAHCTBA

Cuctema BekTopoB. JInHelHas KOMOWHAIMS CUCTEMBI BEKTOPOB

JIuneiiHO 3aBUCHMAsi CUCTEMA BEKTOPOB

JIuHelHO He3aBUCHMMAs CUCTEMA BEKTOPOB

JIuneiiHas 0060J109Ka CHCTEMbI BEKTOPOB

TeopeMa 06 OCHOBHOM CBOMCTBE JTUHEHHO 3aBUCUMON CUCTEMBI

Teopema 06 OCHOBHOM CBOWMCTBE TMHEHO HE3aBUCUMOU CHCTEMBI

[TonsiTve pa3MepHOCTH BEKTOPHOTO NpocTpaHcTBa. KoHeuHOMepHbIE U
0eCKOHEYHOMEPHBIE BEKTOPHBIE TIPOCTPAHCTBA

basuc BexTopHoro npocrpancra. Koopaunars! BekTopa

Teopema o cBsi3M MOHATUN Pa3MEPHOCTH U Oa3uca

[TonsiTue Matpuibl nepexoaa. Teopema 00 OCHOBHOM CBOMCTBE MaTpHIIBI IIepexo/ia
Teopema 0 reoMeTpUYECKOM CMBICIIE paHTa MATPHUILIbI

OrnpeneneHne BEKTOPHOTO MOANPOCTPAHCTBA

OnHOpOHBIE CUCTEMBI JINHEHHBIX YpaBHEeHUH. DyH/1aMeHTallbHAsl CUCTEMA peLIeHUN
JlonoHeHNe TMHEHHO He3aBUCUMOM CUCTEMBI 10 Oa3uca. Teopema IlITeitHuma o 3ameHe
Teopema o 6a3ucHOM MUHOpE

CyMMa MHUHKOBCKOTO

CyMMa 1 niepecedeHre noANPOCTPAHCTB

Ornpenenenue nNpsiMoN CyMMBI

[TapamienpHOE NPOEKTUPOBAHUE HA MOAIPOCTPAHCTBO

Teopemsl 0 MpsIMOil cyMMe U HyJIEBOM I€PECEUEHUH MOANPOCTPAHCTB JUIs BYX U Ooee
MOANPOCTPAHCTB

Teopema o 6a3uce npsMON CyMMBbI OJIPOCTPAHCTB

®opmyia ['paccmana

IInockocTh M NpsiMasi B IPOCTPAHCTBE



10.1. ITapameTpuueckoe 1 KAHOHUUYECKOE YpaBHEHHE NTPSIMON Ha IUNIOCKOCTH

10.2. [TapameTpuueckoe 1 KAHOHUYECKOE YpaBHEHHE MIPSIMON B TPEXMEPHOM IPOCTPAHCTBE

10.3. [TapameTpuueckoe 1 KAHOHUUYECKOE YPaBHEHHE IIJIOCKOCTH B TPEXMEPHOM IIPOCTPAHCTBE

10.4. BzaumHO€ pacnonokeHne NpsIMbIX, INIOCKOCTEN U TOYEK B TPEXMEPHOM MPOCTPAHCTBE

10.5. OOmiee ypaBHeHHE TIPSMOIA B TPEXMEPHOM IPOCTPAHCTBE

10.6. [IpoexkTupoBaHe TOUKH U MPSIMON Ha IIOCKOCTh, TOUKU Ha IPSIMYIO

10.7. Yroa Mexay AByMsl IIIOCKOCTSMH, YTOJl MEXTy PSMON U IIIOCKOCTBIO

10.8. PaccTostHus MeXay NPsSIMBIMU, TUIOCKOCTSMH M TOYKaMH B TPEXMEPHOM IIPOCTPAHCTBE

11. Ad¢dunHbIe IpOCTPaHCTBA

11.1. Onpenenenue adhGUHHOTO MPOCTPAHCTBA

11.2. Onpenenenue paanyc BEKTopa

11.3. Onpenenenue adhGuHHON CHCTEMBl KOOPIUHAT U KOOPAUHAT TOUYKH B ahPUHHOM cucTeMe
KOOpJIUHAT

11.4. Onpenenenue TMHEHHOTO MHOTOOOpa3Hs

11.5. Pa3MepHOCTh TMHEHHOTO MHOTOOpa3usi, k-MepHas II0CKOCTh M TUIIEPIIOCKOCTh

11.6. ITapamerpuueckoe 3afjaHne JIMHEHHOTO MHOT00Opa3us

11.7. Teopema 06 0061IeM YpaBHEHUU JTUHEHHOTO MHOTO0OOpa3us

11.8. Apdunnas xomOunanus u apdunnas od6onouka

11.9. Teopema 06 adpuHHOIT 000I0UKE KaK TMHEHHOM MHOTOOOpa3uu

11.10. AdduHHO HE3aBUCUMBIE TOYKH

11.11. OnpeneneHue BbIMYyKIOH KOMOMHALIMHU U BBITYKJIOH 000JI0YKH MHOKECTBA TOUYEK

11.12. Teopema Beiinsa-MuHKOBCKOTo

12. EBK/INA0BBI BEeKTOPHBIE IPOCTPAHCTBA

12.1. Onpenenenue eBKJINI0BA BEKTOPHOTO MpocTpaHcTBa. CBOMCTBA CKAJISIPHOTO
IIPOU3BEICHUS

12.2. TloHsATHS 1IMHBI BEKTOPA, OPTOTOHAIBHBIX BEKTOPOB, YIJIa MEX/1y BEKTOpaMHU.

12.3. BekropHslii BapuaHT Teopemsl [Ingaropa

12.4. Hepasencto Kommu-byHsikoBckoro

12.5. HepaBeHCTBO TpeyroibHHUKA

12.6. [loHsTHS OPTOrOHANIBHON, HOPMUPOBAHHOW, OPTOHOPMHUPOBAHHON CUCTEM BEKTOPOB

12.7. Teopema 0 TMHEWHOIN HE3aBUCUMOCTH OPTOTOHAJILHOW CUCTEMBI BEKTOPOB

12.8. Teopema 06 OPTOHOPMHUPOBAHHOM 0a3Kce eBKJINI0BA BEKTOPHOTO npocTpaHcTsa. [Ipouecc
oproroHanu3anuu ['pama-IImuara

12.9. TeopeMa 0 BBIYMCIECHUH CKAIPHOTO MPOU3BEICHUS YEPE3 KOOPUHATHI BEKTOPOB B
OPTOHOPMHPOBAHHOM Oa3uce

12.10. IloHaTHE OPTOrOHANIBLHOCTH BEKTOPa U MOANPOCTPAHCTBA, JBYX MOANPOCTPAHCTB

12.11. TloHATHA OPTOrOHAIIBHON CYMMBI M OPTOTOHAJIBHOTO JTOTIOJTHEHUS

12.12. TeopeMa 0 HaXOKICHUU OPTOTOHAIBHOTO JIOMOJIHEHUS K MOANPOCTPAHCTBY

12.13. TloHATHE OPTOrOHAIBHON MPOEKIIMU BEKTOPA HA MOAMPOCTPAHCTBO. PaccTosinne ot
BEKTOpA /10 MOANPOCTPAHCTBA. YTOJ MEXAY BEKTOPOM M MOJIPOCTPAHCTBOM

12.14. Marpuua I'pama

12.15. Ilpumenenue matpuuesl ['pama K HaX0XKIEHUIO KOOPAUHAT BEKTOPA U OIPEIEIICHUIO
JMHEWHON He3aBUCHUMOCTH CHUCTEMBbI BEKTOPOB,

12.16. Ilpumenenue matpuisl ['pama K OpTOrOHaILHOMY IIPOEKTUPOBAHUIO BEKTOPA Ha
MOJIPOCTPAHCTBO

12.17. Haxoxaenue oo0beMa k-MepHOTO napajuienenumnesia uepe3 marpuiy ['pama
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12.18. DpMHUTOBO CKaJIIpHOE NTPOU3BEACHNE U YHUTAPHOE BEKTOPHOE NMPOCTPAHCTBO

13. JluHeliHble onepaTopbl

13.1. [oHsaTHS TUHEHHOTO OTOOPaKEHUS U IMHEHHOTO omepaTopa

13.2. Onpenenenne TMHEHHOTO OTOOpaKeHUS Ha Oa3rce BEKTOPHOT'O POCTPAHCTBA

13.3. TlonsiTHE MaTPUIIBI JIMHEHHOTO OTOOpaKEHUS

13.4. Teopema 06 OCHOBHOM CBOMCTBE JIMHETHOTO OTOOPaKEHUSI U €r0 MaTPHILIbI

13.5. Teopema 0 BBIUHUCIECHUH MAaTPUILIbI JIMHEHHOTO OIlepaTopa Mpu U3MEHEHUH Oa3uca
BEKTOPHOT'O ITPOCTPAHCTBA

13.6. Omnpenenutens MaTPUIILI TUHEHHOTO oniepaTopa. Ero He3aBHCHMOCTH OT BBIOOpa Oa3uca
BEKTOPHOT'O ITPOCTPAHCTBA

13.7. Tonsite oOpa3a u sapa JIMHEWHOTO OTOOpaKEHUS

13.8. Teopema o 3-x cBoiicTBa o0Opa3a u siapa JUHEHHOTO OTOOpaKeHUS

13.9. [lonstue panra u aedexra TuHEHHOrO 0TOOpaXxkeHus. TeopeMa o CBSI3U MOHATUI paHTa U
nedekTa IMHEHHOTO 0TOOpaXKeHUs

13.10. IloHATHE MHBAPUAHTHOTO MOAMPOCTPAHCTBA JIMHEHHOTO OIlepaTopa

13.11. IloHATHs cOOCTBEHHOTO 3HAUEHUSI U COOCTBEHHOT'O BEKTOpa JTUHEHHOTO omepaTopa

13.12. TloHaTHe COOCTBEHHOTO MOANPOCTPAHCTBA JIMHEHHOTO ONlepaTopa, COOTBETCTBYIOIIETO
COOCTBEHHOMY 3HAYECHHIO

13.13. IloHaTHs XapaKTepUCTUUYECKON MATPUIIBI U XapaKTEPUCTUUECKOTO MHOTOUJICHA
JMHENHOr O onepaTopa

13.14. Teopema 0 HE3aBUCUMOCTH XapaKTEPUCTUYECKOTO MHOTOUIIEHA OT BbIOOpa 6a3uca
BEKTOPHOI'O IIPOCTPAHCTBA

13.15. Teopema 0 HaXOKIECHUU COOCTBEHHBIX 3HAYCHUH JIMHEHHOTO onepaTopa Kak KOpHel ero
XapaKTepUCTUYECKOTO MHOIOWIEHA

13.16. Teopema 0 HaXOKIECHUU COOCTBEHHOT'O OJPOCTPAHCTBA, COOTBETCTBYIOILIETO
cOOCTBEHHOMY 3HAUYEHHUIO KaK sifjpa ornepaTopa

13.17. IlonATus cnena v riaBHBIX MMHOPOB KBaJIpaTHOM MaTpuLbl. TeopemMa O BBIUUCICHUH
XapaKTepUCTUYECKOTO MHOTOUJIEHA Yepe3 INIaBHbIe MUHOPBI MAaTPHULIbI IMHEHHOTO
oreparopa

13.18. Ilonsarue anreOpandeckoil ¥ TEOMETPUIECKON KPAaTHOCTH COOCTBEHHOTO 3HAUCHUS
JTMHEHHOTOo oneparopa. Teopema o CBsI3U MOHATUHN anreOpanveckoil 1 reoMeTpHUIeCcKoM
KPaTHOCTH COOCTBEHHOTO 3HAYCHUS JIMHEHHOTO OrepaTopa

13.19. Teopema o npsiMoil cymMMe COOCTBEHHBIX MOANPOCTPAHCTB (O JIMHEHHOW HE3aBUCUMOCTHU
CcOOCTBEHHBIX BEKTOPOB)

13.20. IloHaTHE AMArOHAIM3UPYEMOTIO JIMHEHMHOTO onepaTopa. Teopema 0 MaTpHIE TUHEHHOTO
orepaTopa B 0asuce u3 COOCTBEHHBIX BEKTOPOB

13.21. IloHaTHE KOPHEBOTO BEKTOPA M KOPHEBOI'O MOAMPOCTPAHCTBA

13.22. Tlonatue cepuu, onpeaessieMoll KOpHEBBIM BEKTOpPOM. [[oHATHE HMKINYECKOTO
MOJIPOCTPAHCTBA. TeopeMa 0 TMHEUHOW HE3aBUCUMOCTH CEPUH, ONPEIETIIeMO
KOPHEBBIM BEKTOPOM

13.23. OmnpeneneHue >XOpAaHOBOM KJIIETKH U )KOPAAHOBOM HOPMAJIBHON (DOPMBI MATPHUIIBI
(>xopaanoBoi MaTpu1ibl). TeopeMbl 0 CYIIECTBOBAaHUU U €IMHCTBEHHOCTH JKOPAAHOBON
HOpMaJIbHOU (hOPMBI MATPHUIIBI

13.24. TeopeMsl 0 cMbICIIEe aaredpanyecKoi U reOMEeTPUIECKON KPpaTHOCTH COOCTBEHHOTO
3HAYEHUS JIMHEHHOTO omeparopa



13.25. Anroput™ HaxoKJeHHUs KOpJaHOBa 6a3uca U KOpAaHOBOM HOpMaIbHOM (popMBI
MaTpHIIbI

13.26. Ad¢unnble npeodbpazoBaHus U OJHOPOIHBIE KOOPAUHATHI

14. IloBepxHOCTH BTOpPOro MOpsiAka

14.1. YpaBHEHHSI SJUIUIICOH A, OJJHOIIOJIOCTHOTO U JABYIIOJIOCTHOTO THIIEPOOIOUIOB,
IUTUOTUYECKOT0 U TUNIEpO0IMYECKOro napadboIouI0B, KOHYCA U HUJIMHIPOB BTOPOTO
MopsAIKa

14.2. UccnenoBanue GopMbl MOBEPXHOCTH BTOPOTO MOPsIIKA 10 KAHOHUYECKOMY YPaBHEHHUIO

14.3. TlocTpoeHue ce4eHHsI TOBEPXHOCTH BTOPOTO MOPSIAKA TPOU3BOJIBHON TJIOCKOCTHIO

15. buiauHeiiHble U KBaApaTHYHbIe GOPMbI

15.1. Onpenenenue OMIMHEHHON QyHKIIMU

15.2. Onpenenenne MaTpuilsl OMIMHEHHOW GyHKIIMK. TeopemMa 00 OCHOBHOM CBONCTBE
OounuHeitHoN (GyHKIMU U ee MaTpulbl. [loHsTHE OMMHENHHON QOopMBI

15.3. Teopema 0 BBIYMCICHUN MaTpHIbl OMIIMHEHHON QyHKIIUM TpU H3MEHEHUH Oa3uca
BEKTOPHOTO IIpOocTpaHcTBa. OnpeesieHne KOHTPYIHTHBIX MATPHUL]

15.4. TlonsiTre panra OunMHeRHONW QYHKIIMU U HEBBIPOKACHHON OUITMHEHHON (YHKITHH.
Teopema o He3aBHCHMOCTH paHra OMIMHENHON (QYHKIMHU OT BbIOOpa 6a3uca BEKTOPHOTO
IIPOCTPAHCTBA

15.5. Onpenenenne cuMMeTprudecKkoi OmmmHeHoN QyHkiuu. Teopema o marpurie
CUMMETPUYECKON OMIMHEHHON QYHKIUN

15.6. Onpenenenue kBaapaTuyHoOi Gopmbl. [IoHATHE MATPUILIBI U PaHTa KBaAPATUYHONW (DOPMBI.

15.7. Teopema 0 OMEKTUBHOCTU OTOOPAKESHHSI MHOKECTBA CUMMETPHUECKUX OUTMHEHHBIX
(GyHKIMH HA MHOXKECTBO KBaJpaTUYHbBIX (hopMm

15.8. Onpenenenne KaHOHMYECKOTO ¥ HOPMAJIBLHOTO BUIa KBajpaTHuHOU opmbl. Teopema o
CYLIECTBOBaHMHU 0a3uca B KOTOPOM KBaJpaTU4Has GopMa UMeeT
KaHOHWYECKHI/HOpMalIbHBIN BuA. Meron Jlarpamka

15.9. Onpenenenuie noyioKUTEILHOTO U OTPULIATEILHOIO UHIEKCOB UHEPLIUU, CUTHATYPBHI.
3akon uHepruu CunpBecTpa

15.10. Onpenenenne NOI0KUTEIBHO/OTPUIIATEIILHO OMPEICTICHHOH, MTOTyOnpeeICHHOMI
KBaJIpaTUYHBIX (HOpM

15.11. Teopema o CBSI3M MOJOKHUTEIBHON/ OTPUIIATETILHOM ONPEeIEHHOCTH KBaIPaTUIHOM
¢dbopmel ¢ nnaekcamu uaepun. Kpurepuii Cunbsectpa

15.12. bununeiiHble M KBapaTUIHbIE (POPMBI HA €BKJIMAOBBIX BEKTOPHBIX MIPOCTPAHCTBAX. 3
JIEMMBI O CBSI3U OMTMHEHHBIX (DYHKIIMA U JTMHEHHBIX OMEepaTOpOB

15.13. CpoiicTBa COOCTBEHHBIX BEKTOPOB CUMMETPHUECKON MaTpulibl. CrieKTpaibHasi TeopeMa

15.14. Teopema o puBeIeHUN KBAAPATUIHON (POPMBI K TTABHBIM OCSIM.

15.15. Onpenenenue runepnoBEPXHOCTH BTOPOTO MOPSAKA

15.16. Teopema o0 npuBeAECHNH YPAaBHEHHS BTOPOIO NMOPSAIKA K KAHOHUYECKOMY BUY B
IPSIMOYTOJIBHOM CUCTEME KOOPAUHAT

5. O0pa3oBaTesbHble  TEeXHOJOTHMH,  HCHOJb3yeMble TNPH  OCYIIeCTBJICHUH
o0pa3oBaTe/IbHOIO MpoLecca Mo AUCHUILINHE

BBogHas JeKuMsi — JaeT TIEpBO€ IEJIOCTHOE IMPEACTABICHHE O JAUCLHUIUIMHE W
OpUEHTHPYET CTYACHTAa B CUCTEME U3yYEHHUs NaHHOW JUCHMILIMHBL. CTYAEHTHI 3HAKOMSTCS C
Ha3HauYeHHEeM U 3a/ladyaMU Kypca, €ro poJIbl0 U MECTOM B CHUCTEME YUYeOHBIX JUCLMIUIMH U B
CHCTEMe IOATOTOBKH B menoM. JlaeTcss KpaTKuii 0030p Kypca, MCTOPUSI Pa3BHTUS HAYKH H
NPAaKTUKH, TOCTIXKEHUS B 3TOM cdepe, MMEHa U3BECTHBIX YUEHBIX, U3/1araloTcs MepCrleKTUBHbIE
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HalpaBjI€HUs HccilenoBaHMW. Ha 3TOM JEKUMM  BBICKA3bIBAIOTCA  METOJUYECKHE U
OpraHHU3aIOHHbIE OCOOEHHOCTH pabOThl B paMKax AAHHOM ITUCIHMIUIMHBL, a TaKXkKe Jaercs
aHaJIN3 PEKOMEHyeMOH yueOHO-METOJUUECKOM JIUTEPaTypHl.

AxkaneMuyecKkasi JeKuus (WIN JEKIHs 00IEero Kypca) — Mocjie0BaTeIbHOe N3JI0KEHNE
Marepuana, OCYILIECTBIIEMOE IIPEUMYIIECTBEHHO B BHJE MOHOJIOra IIPEIoJaBaTells.
TpeboBaHusi K akaJeMHUYECKOW JIEKIMU: COBPEMEHHBIM HAay4YHBIH ypOBEHb M HAaCHIIICHHAS
MHPOPMATUBHOCTh, YyOEIHUTENbHAs apryMeHTalus, JOCTyNHass W TOHATHAs pedb, YeTKas
CTPYKTypa M JIOTMKa, HaJlM4Me SIPKUX HPUMEPOB, HAYYHBIX JI0KA3aTElIbCTB, OOOCHOBaHHIA,
(axToB.

IIpakTH4yeckoe 3aHsITHE — 3aHATHE, NOCBSLIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH H
HAaBBIKOB U 3aKPEIUICHUIO [TOJIyYEHHBIX Ha JICKIUN 3HAHUM.

6. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHH, MCIOJb3YyeMBbIX NPH OCYLIECTBJICHUHU
o0pa3oBaTeJILHOIO TMpouecca MO0 JMCHUILIMHE, BKJIKYas MepedyeHb JIHMIEH3HOHHOIO
NpOrpaMMHOro olecrnedeHMss M HH(POPMALMOHHBLIX CHPABOYHBIX cHcTeM (TIpH
He00X0IMMOCTH)

B nporecce ocymecTBieHus 00pa3oBaTeIbHOTO MPOLECCa UCTIONIB3YOTCS:

— 151 GOPMHUPOBAHUS TEKCTOB MaTEPUAIOB JJISl IPOMEKYTOUHON U TEKyIeH aTTecTaluu
— nporpammsel Microsoft Office, uzgarensckas cuctema LaTeX;

— I ToMcKa yueOHOM mureparypsl OuOnmoreku Spl'Y — ABTOMaTH3MpOBaHHAs
oubnunoreunas undopmanronHas cucrema "bYKU-NEXT" (ABUC "Byku-Next").

7. IlepeyeHb OCHOBHOW M JONMOJHUTEJIbHOW Y4eOHOH JIMTEPATypbl, PecypcoB
nH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn  «UHTepHeT», HEOOXOOMMBIX A
OCBOEHMS TUCHMIIHHBI

a) OCHOBHAS:

1. bexnemumes, /[.B. Kypc ananutuueckoil reoMeTpuu 1 JTUHEHHON anreOpbl: YueOHUK
[DnexTponHbIil pecypc] : yueb. — DnektpoH. naH. — Cankt-IletepOypr : Jlans,
2018. — 448 c¢. — Pexxum goctyma: https://e.lanbook.com/book/98235.

2. COopHHK 3a7a4 IO AaHAIUTUYECKOW TeOMEeTpUU U JIMHEHHOU anredpe [DeKTpOHHBII
pecypc] : yueb. nocobue / JI.A. bexnemurnesa [u ap.]. — DnekTpoH. gaH. — CaHKT-
[lerepoypr :  Jlamp, 2017. — 496 c¢. — Pexwmm  jgocryna:
https://e.Jlanbook.com/book/97281.

0) JOTIOJIHUTEIIbHAS

1. Hesckuit, M. B., Jlekiiuu mo anredpe [DaeKTpoHHBIA pecypc] : yuel. mocodue st
By30B / M. B. HeBckuii ; SIpoci. roc. yH-T, SIpocnasis, SApl'Y, 2002, 264c.

2. Coopnuk 3amau mo anredpe: y4ued. mocobue st By30B : B 2 T. T. 1, U. 1 : OcHOBBI
anreOpsl : Y. 2 : Jluneitnas anredpa u reometpus / o pea. A. U. Kocrpukuna. - M.:
®duzmatiut, 2007. - 264 c.

3. COopHuk 3asa4 1o anredpe: yued. mocodue aist By3oB : B 2 T. T. 2, Y. 3 : OcHOBHBIE
anreOpandeckue cTpykrypsl / nmox pea. A. U. Kocrpukuna. - M.: ®usmariur, 2007. —
168 c.

4. MogeHnos, I1. C., Coopuuk 3amau mo anamurudeckoit reomerpun / [1. C. MozaeHos, A.
C. Ilapxomenko, M.-NxeBck, PerynsipHas u xaotnueckas quHamuka, 2002, 384c.

5. Aunekcangposn, II. C., Jlekuuum 1O aHAJIUTUYECKOW TE€OMETPHUM : ITOMOJHEHHBIE
HEOOXOIMMBIMU CBEICHUSIMH M3 aireOpbl C NPUIOKEHHEM CcOoOpaHHs 3a71ad,
cHaOeHHBIX pereHusMu, cocT. A. C. [lapxomenko : yueonuk / I1. C. Anexcanapos.
- 2-e u3n., crepeorur., CI16., Jlans, 2008, 91 1c.

6. Wneun B. A. Jluneitnas anreOpa: yueOHuk /1 By30B. / B. A. Unpun, O. I'. [1o3HsK;
M-Bo obpazoBanus PO - 6-¢ uzn., crep. - M.: ®usmatnur, 2014. - 278 c.
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7.

Wnbun B. A. JIuneitnas anreOpa u aHaJIMTHYECKasi TEOMETPHsl: YU4eOHUK Ui BY30B. /
B. A. Unpun, I'. JI. Kum; M-Bo o0pazoBanust u Hayku PD; MI'Y - 3-e uzn., nmepepao.
u pomn. - M.: IIpocnekt, 2015. - 393 c.

Koctpukun, A. W., Beenenue B anredpy : yueOHHMK s By30B. Y.l : OcHOBBI
anreOpsl. - 2-¢ u3., ucnp., M., ®usmataut, 2004, 272¢

Koctpukun, A. V. BBenenue B anredpy: yueOHuk 11t By3oB. U.2, Jluneitnas anredpa
/" A. WU. Koctpukun; M-Bo ob6m. u cneu. obpaszoBanus PD. - 3-e m3n. - M.:
®dwuzmatnut, 2004. - 367c.

B) pecypchbl cetu «THTepHET»

1.

2.

5.

OnekTpoHHas 6ubIroTeKa yueOHbIX MaTepuanoB SApl'yY

(http://www lib.uniyar.ac.ru/opac/bk_cat find.php).

Nudopmarnmonnas cucrema "ExmHOE OKHO J0CTymna K 00pa3oBaTeIbHBIM pecypcam"
(http://www.edu.ru (pazmen YdeOHO-MeTOnMYEeCKass OMOMMOTEKA) WM MO MPSIMOMN
cceuike http://window.edu.ru/library).

ONeKTpOHHO-0MOIMOTeYHast cHucTeMa «YHHBepcUTeTcKas Oubnmuoreka online»
(www.biblioclub.ru ).

OnexTpoHHO-0nOMMoTeuHas cuctema «tOpait»(_https://urait.ru/ ).
DnekTpoHHO-0nbnroTeuHas cucreMa «JIaubp»( https:/e.lanbook.com/).

8. MarepuanbHo-TexHu4Yeckass  0a3a, HeoOXxogumasi  JIsl  OCyHIeCTBJIEHUS
o0pa3oBaTe/bHOI0 Mpouecca no AMCHUIINHE

MarepuanpHO-TeXHUYECKass 0a3za, HeoOXoauMasi Il OCYIIECTBICHUSI 00pa30BaTEIbLHOTO
npoliecca Mo AUCIHUILIMHE BKIIOYAET B CBOM COCTaB CIEIMAIbHbIC TOMEICHHUS:

y4eOHbIE ay TUTOPUU /ISl IPOBEACHUS 3aHITHI JIEKIIMOHHOTO THUIIA;

y4eOHbIe ay TMTOPUU JIJIsl IPOBEACHUS MPAKTUUYECKUX 3aHATUHN (CEMUHAPOB);

yueOHbIe ayTMTOPUHU AJIs IPOBEJICHHS IPYNIOBBIX U MHANBUAYAIBHBIX KOHCYJIbTALIN;
yueOHble ayIuUTOpPUM Ui TPOBENEHHUS TEKYILEro KOHTPOIS U MPOMEXKYTOUHOU
aTTecTaluy;

MIOMEIIIEHUS /1151 CAMOCTOSTENbHOM paboThI;

MOMEIICHUST ISl XpaHeHHs M MPOQUIAKTUYECKOTO OOCTYKHBAHUS TEXHHUUYECKUX
CpencTB O0yUYCHHUS.

CrnenuanbHble MOMELICHUS YKOMIUIEKTOBAHBI CPEACTBAMHU OOYUEHUS, CIYXKAIUMH JUIs
npecTaBieHus yueOHoi nHdopmanuy 60JabII0N ay TMTOPHH.

[TomerieHust A1 caMOCTOSATENbHON pabOThl 0O0YYAIONIIMXCSl OCHAIIEHBI KOMITbIOTEPHOM
TEXHUKOW C BO3MOJKHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHeT» U obecrneyeHHeM J0CTyna B
AJIEKTPOHHYIO HHPOPMALIMOHHO-00Pa30BaTENIbHYIO Cpely OpraHU3aluy.

Yucno nmocagoyHbIX MECT B JIEKIIMOHHON ayAUTOpUHU OoJiblie JMOO paBHO CIUCOYHOMY
COCTaBy IOTOKa, a B ayJAWTOPHM ISl MPAKTUYECKUX 3aHATHHA (CEMHHApOB) — CIHMCOYHOMY
COCTaBY T'PYIIIBI 00YyJarOITUXCSI.

ABTOP(BI) :

JotieHT xadeapsl TUCKPETHOTO aHAIH3a, K.(.-M.H. A.B. Huxomnaes

(noonucy)
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IIpuniaoxenne Nel k paGoueii nporpaMme AUCHHUIIIMHBI
«Anredpa u reoMeTpus»
DoH/I OLICHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs TeKylleil U MPOMeKYTOUYHOI aTTecTAlMHU CTY/IEeHTOB
10 JMCHUILINHE

1. TunoBbIe KOHTPOJILHBbIE 32/IaHUSI UJIH HHbIE MAaTePHUaJIbl, He00X0IMMBbIE /1JIsl OLEHKH
3HAHMI, yMEeHHUI, HABBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XapAKTEPU3YIOIIMX 3TANbI
(popmupoBanus KomneTeH U

1.1. KonTpoJibHbIe 3a1aHis ¥ HHbIEe MaTepPHAJIbl, HCIIOJIb3yeMble B polecce TeKyuen
arrecTanMu

BapuaHT KOHTpPOJILHOI padoThl Ne 1
(Ilposepka OIIK-1 6 yacmu ymenuit pabomst ¢ cucmemamu 1UHEUHbIX YPAGHEHUIL,
KOMNAEKCHBIMU YUCTIAMU U MAMPUUAMU)

3amanus OTBETHI
1. Haiitu obmiee pemeHne u OaHO YaCTHOE OO6miee pemeHue:
pELICHNE CUCTEMbI TUHEHHBIX YPABHEHUM: X, =2Xx3—X,+2,
4x,—2x,—6x,+8x,=10, X, =X +2x,—1.
3x,+2x,—8x,—x,=4, YacTtHoe penieHue:

—3X,+Xx,+5x,—5x,=—7, X, =2,%,=—1,x,=0,x,=0

—2X,+3Xx,+x,—8x,=—7

2. Pemmts ypaBHEHue: z=1-iv3
. V.(\/§+i)8
z=tzVi—5g
3. BbluncauTh 3HaYCHUE BBIPAKEHUS: +(3 \/§)
—_— __l_
4\1/ 18 2 2
—1++3i V3
| —+=i
2
4. PemuTth MaTpuYHOE ypaBHEHUE: (1 2)
X3 _5+5_2X:_2 3 3 4
-2 3 3 -1 1 -1
5. BprumcnuTh MaTpully A M HaWTH K HEH 0 3 -5
oOpaTHyo A" A=1 2 4|
10 -2 1 320 R
A= - 0 1 1 1 24 30 -—-22
=02 1 0 1 0 2 A_lzg —4 -5 5
12 0 2 11 -1 -4 -3 3
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BapuaHT KOHTPOJILHOI padoThI Ne 2
(Ilposepka OIIK-1 ¢ wacmu ymenuit pabomolt ¢ Zpynnamu, KoJabyamu, NOAAMU,
onpeoenumenem u panzom Mampuybl)

Samanus

OTBeTBI

Pemmnth cucreMy JTUHEMHBIX YpaBHEHUH

3x+2y+z=0,
2x+y+3z=3,
x+4y+4z=1

B KOJIBLIE BBIYETOB 10 MOJYJIO 5.

x=1,y=2,z=3

. Bprauciure onpenenurens

77

4 55 2 7
423 6 4
571 7 1
5 4 3 8 4
530 30

Breraucnute OIIPECACIIUTEIIL n-Io IMOopsAaKa:
1200 0
2750 0
0275 0
0027 0
0000 ~ 7

%(5&&n—1+2”1)[,

. JHausr Touku A(6,2,1), B(3,1,3), C(2,3,6).
HaiitTu miom@aas W BHYTPEHHUE  YTJIbI
TpeyroipHuka ABC.

a3

. Jlansl Toukn A(3,5,4), B(8,7,4), C(5,10,4)
" D(4,7,8), SIBJISIFOIIMECS  BEPLIMHAMU
teTpa’pa. Haiitu 00bEM TeTpasapa
JUIMHY BBICOTHI, OMYIIIEHHOW U3 TOUYKH A.

BapuaHT KOHTPOJILHOI padoThl Ne 3
(Ilposepka OIIK-1 ¢ wacmu ymeHnuit paéomol ¢ KpUGbIMU 6MOPO20 NOPAOKA U

MHOZOUIeHAMU)
3anaHust OTBETHI
[Ipy kakmx 3HAYEHUSAX Y CymMMa JBYX 3
KOpHEW MHOTOUJICHA
3x°—6x"—yx+6
paBHa 0?
. Haitru HOJ mHorouneros f(x) u g(x) n d(x|=(x+1]

ero IMHeWHOe BhIpakeHHe uepe3 f(X) W
g(x):
f(x):2x4—x3—3x2+x+l,

d(x)

—(x=1/f (x)+(2x*=3x+2) g(x)
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g(x)=x3—2x—1.

Pa3znoxurh MHOrO4YJIEH Ha HEIIPUBOAUMEIC
COMHOKHUTCIM HaA IMOJEM paluOHAJIbHBIX
YHUCCIT:

6x°+16x"+2x°—13 x°+4

(x+2)(3x+2)(2x°—2x+1)

CocTaBuTh ypaBHEHHUE DJUIMIICA, UMEIOLIETO Xy 1
N L=
obuye GokaabHbIe XOP/bI ¢ TUIEPOOIION 5 3
2 2
SXT_ 5y 4
4 6
Hammcate ~ KaHOHHMYECKOE  ypaBHEHHE Xy )
KpUBOH BTOpOro mopsjaka ¢ (okycamMu Ha 144 52

ocu Ox, ecnu ee ypaBHEHHE B TIOJSAPHBIX
KOOpAMHATaX UMEET BUJL:
26

p:6—7cosq)

BapuaHT KOHTPOJIBHOI padoThl Ne 4
(Ilposepka OIIK-1 6 yacmu ymenuit pabomot ¢ 6eKMOPHLIMU U ahpunnvimu

npocmpancmeamu)
3aganus OTBeTHI
Oo6pasyer a1 MHOXecTBO 2 %2 wmarpuil ¢ | [a, oOpasyeT (mpoBepka CBOHCTR).
paBHOM HYIIO CyMMOW Bcex »dJIeMeHTOB | basuc:
BeKTOpHOE TpocTpancTBo? Ecmm ma, TO 1 0}(0 1}(0 O
HalTH ero 6asuc ¥ pasMePHOCTb. 0 —-1/7l0 —-1)’\1 -1

Pa3mepHocTh paBHa 3

Jlanbl IBE MpsIMbIE. Y cTaHoBUTS,
MePECEKAIOTCS OHH, CKpELIUBaIOTCH,
napajyieIbHbl  WJIM  coBmagarT. Eciam
HpSIMLIG HepeceKaIOTCH NN HapaJIJIGJII:HBI,
COCTaBUTh  ypaBHEHHE  IUIOCKOCTH  HUX
coepKalein

x—1_y+16_z x+3_y_z-4

1 4 1" 74 27 41

[Ipsmbie nepecekaroTcst

YpaBHEHHE UIOCKOCTH
2x—y+6z—18=0

HaiiTn TouKy, CHAMMETPUUYHYIO K TOUKE
(6,2,-1) OTHOCUTENIBHO TIPSIMON:
2x+y+2z—-3=0,
4 x+y+3z—5=0

(—2,4,-3)

Haiitn kakoii-uuOynp 0a3uc  CHUCTEMBI

BEKTOPOB W  BBIPA3WTh  4Yepe3  HEro

OCTaJIbHbIC BEKTOPBI CUCTEMBI:
a,=3,-2,2,53a,=(1,-3,2,3,2]
a,=(3,5,—2,1,0]a,=(—4,2,—3,1,4]

bazuc: 01,02,04),
a,=2a,—3a,
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5. Haiitu 0asucel

CYMMBI

n TEePECCUCHUA

~ //
JMHENRHBIX 000JI09eK \al,az,a3> u <b1,b2,b3>

a,=(1,2,1,-2)
a,=(2,3,1,0)
a,=(1,2,2,-3)

b,=(1,1,1,1)
b,=(1,0,1,—1)
b,=(1,3,0,—4)

Basuc cymMMmsrL: d,,d,,d;, b,
bazuc nepeceuenus:
b,=—2a,+a,+a,,
b,=5a,—a,—a,

BapuaHT KOHTPOJILHOI padoThl Ne 5
(Ilposepka OIIK-1 ¢ wacmu ymenuit pa6omol ¢ e6K1UOOBLIMU 6EKMOPHBIMU
npocmpancmeamu u TUHEHbIMU Onepamopamu)

3aganus OtBeThl
1. Haiitu  coOcTBEHHBIE  MOIIPOCTPAHCTBA LO:<(3,1,—4)>,
N N \
JIMHEHHOTO ~ OIeparopa  OPTOTOHAILHOTO L,=(11,-3,00,(0,4,1))

IPOEKTUPOBAHUA 3-X MEPHOTO MPOCTPAHCTBA
HAa IUIOCKOCTb

3x+y—4z=0

2. Haiithu o00BEM TpEeyroJbHONW TMPHU3MBI C 196
BEpIIMHAMH A(0,1,0,1), B(1,1,3,2), 2
C(0,3,1,5), A(3,0,—-1,2), B(4,023) wu
C(3,2,0,6)

3. Haitn COOCTBEHHBIE 3HAYCHUSA H L71:<(2,0, )>,
COOCTBEHHBIE MOJIPOCTPAHCTBA JIMHEHHOTO L1=<(1,1, )>
oreparopa

-2 1 2
-1 0 2
-2 0 3
4. Haiitu opTOTrOHANIBHBIA 0a3uC BEKTOPHOTO (1,1,2,1),(—2,1,0,1),(2,5,—3,—1)

IpoOCTPaHCTBA
11,1,2,1],(0,3,4,3),(3,0,2,0/,(3,6,— 1,0) |

5. Haiitu yroa mexay BEKTOpOM U s
MIOATIPOCTPAHCTBOM: 3
L=0,-1,-1,1,(1,0,1,-1),(-3,1,1,0)),
x=(2,6,2,6|

BapuaHT KOHTPOJILHOI padoThl Ne 6
(IlIposepka OIIK-1 ¢ yacmu ymenuit padomot ¢ H#coOpOan080il HOPMAIbHOU Popmoil,
NOBEPXHOCMAMU 6MOPO20 NOPAOKA, OUNUHETHBIMU U KEAOPAMUYHBIMU (hopmamu)

Samanus OTBETHI

1. HaiiTu HOpManbpHbBII BHUA KBaApaTUYHOMN
bopMbI:

Vitys—Yi— Vi
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3xi+2 xg—xé—in+2x1x2—4x2x3+2 XXy
2. Omnpenenurb THUII JIMHUH, HalTH | Diuunc
KQHOHHUYECKOC YPABHCHUE M KAHOHUYCCKYIO X . y: 1
CUCTEeMY  KOOpIuHAT, H300pa3uTh Ha 4 1
IJIOCKOCTH. Kanonunueckas cucrema KOOpJAUHAT:
5x°+6xy+5y°—6x—10y—3=0 0=10,1/,
J I O S I
1 \/E 5 2 L) \/2 ) \/5
3. Haiitu  ueHTp  CUMMETpUHM  KpHUBOIi, (4,2,-2)
MOJIyYeHHOM  CEYeHHEeM  JIBYIIOJIOCTHOIO
runepOoIona
X*+2y’—4z7'=—4
IJIOCKOCTBIO X +Yy +22 =2
4. Haiitm xopaaHoBy ¢opmy u xopaaHoB | XKopnanosa popma:
0a3uc MaTpuIlbl TMHEHHOTO OllepaTropa: 3000

1 3 11 0 3 10

-1 4 1 1 00 3 1

0 -1 41 00 0 3

-1 2 0 3

Kopnanos 6azuc:

1. FA()\):()\_?))4 61:(2’]—:21_]—)1
e,=(2,1,0,1),
e,=(1,1,1,0/,
e,=(0,0,0,1)

5. Pemwmts ypaBHeHHE X=+ 0 2 o+ -4 6
x2=|" 2 6 -1 3 -3 5
-3 7
Kputepun oneHuBaHusA
Kaxxnoe 3ananue oneHnBaeTcst OTAENbHO B 4 Oasa.
[IIxana olleHUBaHUS PEIICHUS 3a0a4H:
banabl Kpurepun
0 6aynoB [TosTHOE OTCYTCTBHUE pELICHUS
1 6amn 3ajaya pelieHa MEHee 4eM Ha I0JIOBHHY,
WIM JONYILIEHBbl CcojepXaTelbHble OLIMOKH B
QITOPUTME pELICHUS
2 Gamna 3amaya penieHa HE MOJHOCTBIO, HO Oolsee
yem Ha MOJIOBUHY, WA JOTTYIICHBI
BBIYHUCIIUTENbHBIE OIIMOKM, MOBJIMABIIME HAa XOJ
pelIeHus 3a1a4u
3 Gamna 3anaya pelieHa, HO JIOTTYIICHbI
HE3HAYUTEIbHBIC BBIYUCIUTEIHHBIC OINUOKU, HE
BIIUSIIONINE HA XOJ] pEIICHUS 3a/1a4H
4 Gama 3agaua perieHa BepHO
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banner cymmmupyeTcss 1Mo Bce KOHTPOJIBHOM paboTe W TEPEBOMATCS B OILEGHKY IO
CIEYIOLIEH IKaJIE:

Bajibl OrneHka
Menee 8 6ami0B «Hey1oBIeTBOPUTEIBHOY
8 — 11 Gasnos «Y 10BJIETBOPUTEIHHOY
12 — 15 6amoB «XO0pOoIIO»
bonee 15 6ainos «OT1au4HO»

1.2 Cnucok BOnpocoB U (WJIM) 3a4aHUI I IPOBeCHUS MPOMEKYTOYHOM
arrecTauuu

Bapuant 3x3amMeHanOHHOT0 OnJIeTa 3a 1 cemecTp

3ananus OtBeThI
1. CdopmynupoBarh ompeneiacHue 0a3uCcHOTO Paznen 6.2

MHHOpAa. HpI/IBeCTI/I IpumMep

2. CdopmymnupoBath ornpezesieHue Paznen 5.16
BEKTOPHOTO  TPOU3BEJCHHS  BEKTOPOB.
IIpuBecTu npumep

3. CdopmynupoBath orpeeieHle 1 HamucarThb Paznen 7.2
KaHOHMYECKON ypaBHEHUE TUIepO0IIbI

4. Omnpenenutb KpaTHOCTb KOpHS X=-—1 3
MHOTO4JIeHa

4xX°+8x'—3x°—17x —13x—3

5. OnpenenuTh BEIPOXKICHA MaTPUIIA WA HET Marpwuiia BEIpOKICHA
1 2 1 3
2 2 3 2
1 0 0 2
3 251
6. CdopmynmmupoBath M J0Ka3aTh TEOPEMBI O Paznen 4.3
€IMHCTBEHHOCTH HEUTPaITLHOTO "

CUMMETPUYHOTO JJIEMEHTOB Ui OWHAPHOM

orepanuu

7. CdopmymupoBaTh H JI0Ka3aThb IPaBUIIO Paznen 5.12
Kpamepa

8. CdopmynupoBaTh U J0Ka3aTb TEOPEMY O Paznen 8.15

palOHAJIBHBIX KOPHAX MHOI'OYJICHA

9. Ilycth A — nxn wmatpuna. Bxomur jm Bxoaut co 3HakoM
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IIPOU3BEICHUE 3JIEMEHTOB o0OYHOM | J1%]
JHaroHand B Pa3BEPHYTOE BBIPAKECHUE -1
onpenenutelis? U, eciau BXOIUT, TO ¢ KAKHM I’mf/l .
nn-—

3HAKOM? >

~1]

10. Haiitu 3Hauenus a, b, c, eciau U3BECTHO, YTO 2 peleHus:
OHU SIBJIAIOTCS KOPHSIMH YpaBHEHHUS 1. a=-1,b=-1,c=1,
3 g X rbx—c 2. b=c=0,a— moboeuucno

Kpurepun onenuBanus

[Toxazarenu Kpurepun 4-6anipHas MIKaIa
(YpOBEHb OCBOCHUS)
OIIK-1 1. 3HaHME OCHOBHBIX OMPECICHUNA U OTIUYHO
3HaTh: TEOpeM JTHHEHHOU anreOpsI. (NOBBILIEHHBI
~ MOCTAHOBKH 337184 YDPOBEHB)
TMHEHHOH anreOpsr; 2. YMeHHe caMOCTOSITENFHO J0Ka3hIBaTh
— OCHOBHBIE MOHATHS U YTBEPXKACHUS U pEIIaTh TEOPETUUECKHE
(hopMyITMPOBKH TEOPEM. 3aJla4M B paMKax Kypca ajareOpsl u
— OCHOBBI TEOPUH MAaTPHI] U TeOMETPHH.
OINpeAenuTeNnei;
— CBOIICTBAa MHOTOUJICHOB; 3. YMeHue peratb OCHOBHBIE 3aJa4l
— Kiaccu(UKaIUIO U Kypca:
CBOICTBAa KPUBBIX BTOPOIO CUCTEMBI JIMHEHHBIX YPABHECHUN,
HOPSIIKA. KOMIIJICKCHBIE YHCJIA, OTIEPAaLluH C
— OCHOBBI TEOPUHU MaTPHUILIAMH, BEIYUCICHUE OIPEAETUTEIIS 1
BEKTOPHBIX IIPOCTPAHCTB. paHra MaTpHIibl, CBOMCTBa MHOTOUJIEHOB U
KPHUBBIX BTOPOTO MOpPSAKa, ONEpaLiU C
Ymern: BEKTOPaMH.
— periaTb CUCTEMBI
JUHEWHBIX YpaBHEHUH; 4. YMeHue pemaTh 3a1a4u JTMHEHHOU
— BBIIIOJIHATH OTIEPaLuy C anreOpbl MOBBILICHHOHN CI0XKHOCTH HaJ
MaTpHUIAMH; MIPOU3BOJIBHBIMY KOJIBIIAMH H TTOJIIMU
— HaXOJIUTh KOPHH
MHOT'OYJIEHOB, 5. Branenue MateMaTHYECKUM annapaToM
— BBITNIOJIHATH OTIepaLluy ¢ aJreOphl ¥ TEOMETPHH.
BEKTOpaMHu, 1. 3HaHKe OCHOBHBIX ONpPEAEICHUN U Xopo1o

— HUCCJICA0BATh KPUBLIC
BTOPOTO MOPS/IKA;

— JIOKa3bIBaTh OCHOBHBIC
YTBEPIKIACHHUS U TEOPEMBI.

Baagern:

— MAaTCMAaTUYCCKHUM
anmapaToM anreOpsl 1
TEOMETPUH;

— HaBbIKaMH
WCIIOJIb30BAaHUS anmapara
anreOpsl ¥ TEOMETPHH TIPH
peIIeHIH KOHKPETHBIX
3aj1a4.

TEOpeM JIMHEHHOU anreOphI.

2. YMeHue BOCTIpOU3BOIUTD
JTOKa3aTebCTBA OCHOBHBIX U
BCIIOMOTATEIbHBIX YTBEPKIEHUIN U TEOPEM
U3 Kypca anre0pbl U TEOMETPHH.

3. YMeHue pemath OCHOBHBIE 3a71a9u
Kypca:

CHUCTEMBbI TUHEHHBIX YPAaBHEHUH,
KOMIIJICKCHBIE YHCJIA, OTIEPALIuH C
MaTpULIAMH, BEIYUCIICHHUE OTIPENEIUTENS U
paHra MaTpHIbl, CBOWCTBa MHOTOYICHOB U
KPHUBBIX BTOPOT'O MOPsKA, ONIEPALIH C
BEKTOPaMHU.

(6a30BBIN YPOBEHB)
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4. Bnajgenne MaTeMaTHICCKUM alTiapaToM
anreOpbl ¥ TEOMETPHH.

1. 3HaHuE OCHOBHBIX OIpeNEICHUN 1
TEOpeM JTMHEHHON anreOphI.

2. YMeHue pemaTh TUIIOBBIE 33JauH Kypca:
CHUCTEMBI JITHEWHBIX ypaBHEHUI, Onlepaiu
C MaTpHUIIAMH, BEIYUCIICHUE OTPEACITUTENS,
MTOMCK KOPHEW MHOTOUJICHA, OTIEPAIliH C
BEKTOpPaMH.

3. BrnasieHne MaTeMaTHYECKUM arapaToM
anreOpbl U TEOMETPHH.

Y 10BIIETBOPUTEIIBLHO
(TTOpOroOBBIN YPOBEHD)

3HaHUS, YMCHHS U HAaBBIKU
c(hOpMHUPOBAHKI B HEIOCTATOYHOM
CTETICHU

HeynoBieTBopuTebHO
(ypoBeHb He
chopMupoBaH)

BapuanT 3K3aMeHANIMOHHOTO OUJIeTa 32 2 ceMecTp

3ananus OTBeTHI
1. CdopmymupoBath onpeaeeHue Paznen 13.11
COOCTBEHHOTO BEKTOpa JTUHEHHOTO

onepatopa. [IpuBectu npumep

2. CdopmynupoBaTh ONpPEICICHUS BBITYKION Pazpen 11.11
KOMOMHAIIUM ¥ BBIOIYKJIOH  000J0YKH
MHOKecTBa Touek. [IpuBectu npumep
3. CdopmynmupoBaTh onpeneiacHus €BKINI0BA Paznen 12.1
BEKTOPHOT'O IIPOCTPAHCTBA
4. Haiitu IJIOIIAb TPEyroJIbHUKA 3\/§
Al1,1,1,1],B(3,1,3,2),C(4,0,2,2) 2
5. Onpenenuth ABISETCS JIM KBagpaTHYHas He sBnsiercst
dbopma oTpHUIIATETIHLHO OTMPEAeIEHHOM
—x2—5y2—zz—4xy—2yz
6. CdopMynmupoBaTh U J0Ka3aTh HEPABEHCTBO Paznen 12.5
TpeyrojbHHKa
7. CdopmynmupoBaTh U J0Ka3aTh TEOPEMY O Paznen 9.12
FEOMETPUUYECKOM CMBICIIE paHTa MaTPULIbI
8. CdopmynupoBaTh u JI0Ka3aTh Paznen 15.13
CHEKTPATBHYIO TEOPEMY
9. Haiitm cymmy ducen, o0OpaTHBIX K 1,1, 1_4
COOCTBEHHBIM 3HAUEHUSIM MATPHUIIBI 1 A Ay
2 11
110
1 0 4
10. CocraButh MaTpuIly oreparopa ( 0 —1)
OpPTOTOHAIILHOTO/3EPKAIBHOTO  OTPaKCHUS -1 0

Ha IINIOCKOCTH OTHOCHUTCIIBHO HpHMOfI
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Kpurepun onenuBanus

ITokaszarenu Kpurepun 4-GanbHas 1IKajIa
(YpOBEHb OCBOCHUS)
OIIK-1 CTyIeHTOM JaH MOJHBIA, B JIOTUYECKON OrinuHO
3HaTh: MOCJIEA0BATEIbHOCTA PA3BEPHYTHII OTBET (TOBBIIIICHHBII
— HOCTAHOBKH 3§Haq Ha [IOCTaBJEHHBIA BONPOC, TIJE OH YPOBEHB)
JIMHCHUHOU aJIl’ bl U
CHHO °op MIPOJCMOHCTPUPOBAJI 3HAHHS TpPEAMETa B
AHAJIUTUYCCKOU v
HOJHOM 00beMe Y4eOHOW Iporpammsl,
TeOMETPUH; 5
— OCHOBHBIC HoHs s 1 | AOCTATOUHO rIyOOKO OCMBICJTHBACT
tbopmyHpoBKE Teopem | AHCUHILIHHY, CaMOCTOSITEIIHHO, u
JMHEHHOI anre6psl 1 HCYCPIIBIBAOIIIC OTBEYACT Ha
AHATUTHICCKOM JIOTIOJTHUTEIIBHBIC ~ BOMIPOCHI,  MPHUBOJIUT
rE€OMETPHH; COOCTBEHHBIC TIPUMEPHI MO MPOOIEMATHKE
— BEKTOpHBIE, MIOCTaBJICHHOTO BOIIpOCA, permn
adpuuHbIE N IpeUIoKEHHbIE PAKTHYECKHE 3aJaHus 0e3
CBKJINJOBBIC OU.[I/I6OK.
MIPOCTPAHCTBA, o
CTylneHTOM JlaH pa3BEepHYTHIH OTBET Ha Xoporio
— KITacCU(hUKAITHIO M :
NOBEpXHOCTEl BTOPOTO IIOCTABJICHHBIM  BOIIPOC, TIA€ CTYICHT (0a30BBIN YPOBEHB)
HOpS/IKA; JEMOHCTPHUPYET 3HaHUS, NPUOOPETECHHBIE

— OCHOBBI TEOPUHU
JIMHEWHBIX ONIEPATOPOB
Y KBaJIpaTUUHBIX (hopm.

YMmeTh:

— BBINOJIHATH OIEPALUN
C BEKTOpaMH;

— HCCE0BaTh
CBOMCTBA TUHEHHBIX
OTIepPaToOpPOB;

— pematb
TCOMETPUYCCKHUE
3a/1a4M B €BKJIMIOBOM
MIPOCTPAHCTRE;

— MICCIIEIOBATh KPUBEIE
Y TIOBEPXHOCTH BTOPOTO
nopsiJika B 00IEM BHUJIC;
— JIOKa3bIBaTh
OCHOBHBIE U
BCIIOMOTaTEILHEIE
YTBEPKICHUS U
TEOpPEMBI U3 Kypca
anredpsl ¥ TEOMETPHH.

Baagers:

— MaTEMaTU4YCCKHUM
anmapaToM anreopsl U
reoMeTpHUH;

— HaBbIKaMU
HCITIOJIb30BaHUA
anmapara ajareopsl 1
reoOMeTpUHU IIpU

Ha JICKHUOHHBIX W MPAKTUYCCKUX 3aHATHUAX,

a TaKke TIOJy4YEHHbIE  IOCPEICTBOM
W3YYCHHUS 00s13aTeNbHBIX y4eOHBIX
MaTepHuaioB §(0) Kypcy, JlaeT
apTyYMEHTHPOBAHHBIE OTBETHI, MPHUBOJUT
IpUMEpbl, B  OTBETE  MNPHUCYTCTBYET
CBOOOJHOEC BJIAJICHUE MOHOJOTHYCCKOM

PCYbIO0, JIOTUYHOCTh U MOCJICAOBATCIIBHOCTD
OTBETA. OJIHaKO A0IMyCKa€TCA HETOYHOCTE B
OTBCTC. Pemmn MMPECAJIOKCHHBIC
MMPAKTUYCCKUC 3aJlaHusd C HEOOJIBIITUMH
HCTOYHOCTAMMU.

CryneHrom a" OTBET,
CBUJICTEIILCTBYIOMA B OCHOBHOM O
3HAHUU MPOIIECCOB u3y4aeMoi
TUCHMITIAHEL, OTJIMYAIOIIHANCS

HEJOCTATOYHOW TIIyOMHOW U  TMOJHOTOM
PACKpBITHS TEMbI, 3HAHUEM OCHOBHBIX
BOITPOCOB TEOpHH, ci1abo
chOopMUPOBAaHHBIMH HABBIKAMHU  aHaJIN3a
ABJICHUM, TMPOLIECCOB, HEAOCTATOYHBIM
YMEHHEM  J1aBaTh  apryMEHTHUPOBAHHBIE
OTBETHI n MIPUBOJIUTH PUMEPBIL,
HEIOCTAaTOYHO CBOOOAHBIM  BJIAJCHUEM
MOHOJIOTHYECKOW pPEUbl0, JIOTUYHOCTHIO U
MMOCJICIOBATEILHOCTBIO OTBETA.
JlomyckaeTcsi  HECKOJbKO  OMIMOOK B
coAep)KaHUU OTBETAa u peleHnn
MPaKTUYECKUX 3a/IaHUM.

Y IOBIETBOPUTENBHO
(OpOroBbIN YPOBEHD)

CTyIeHTOM J1aH OTBET, KOTOPBIM COACPIKUT

HeynoBneTBopuTeabHO
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pCLICHUN KOHKPETHBIX | pey CEpPBbE3HBIX HETOYHOCTEH,
3aaaqd. OOHapy)XMBAIOIINKA HE3HAHWE TIPOIECCOB (ypoBeHb He
U3y4aeMon IIPEIMETHOU obnacTu, chopmupoBaH)
OTJIMYAIOIINICS HErTyOOKHM pacKpbITHEM
TEMBI, HE3HAHMEM OCHOBHBIX BOIIPOCOB
TEOpHH, HEeC(HOPMUPOBAHHBIMH HaBBIKAMU
aHaJu3a sBJICHUM, MPOLECCOB, HEYMEHUEM
JlaBaTb ~ APIrYMEHTHUPOBAaHHBIE  OTBETHI,
cnabblM  BJaJE€HUEM  MOHOJIOTMYECKOU
peYbl0,  OTCYTCTBUEM  JIOTUYHOCTH W
[IOCIEA0BATEIBHOCTH. BriBOBI
MIOBEPXHOCTHBL. PeleHne npakTUYecKux
3aIaHUM HE BBINOJHEHO. T.e CTyaeHT He
CHOCOOEH OTBETUTh Ha BOIPOCH! AaXKe MPHU
JIOTIOJIHUTENBHBIX HABOAIIMX  BOIpOCax
IIPENoAaBaTes.

TecT 1)1 caMONIPOBEPKH 110 Pe3yJIbTATAM OCBOCHUS TUCIHUILINHbBI

1. Cucrtema ITUHEHHBIX YpaBHEHHH
2x—y+3z=1,
3x+2y—z=2,
4x+5y—5z=3
a) HMEEeT OJIHO PEILICHHE;
0) MMeeT JBa pelIeHUs
B) HMeeT OECKOHEYHO MHOTO PELICHU;
I) He UMEeEeT PEeUICHHH.
2. Haiiti 3Ha4eHus X,y , Z IpU KOTOPbIX MaTpuua A spisercs oOpaTtHol k maTpule B:

3 -2 1 2 21
A=-1 1 -1|,B=3 3 2
x y O 1 0 z

a) x=1,y=2,z=0;
0) x=—3,y=2,z=1;
B) x=0, y=0,z=1;
I') HU IPH KaKHX.
3. Haiigure uncio, o0paTtHOe K 7 B KOJIBIIE BHIUETOB Z;; 10 MOLYJIIO 17
a) 3;
0) 5;
B) 7;
r) 4ucao 7 HE UMEET 0OPaTHOrO B KoJblie Zy;.
4. Ilpu xakoM 3HAYEHUH MapaMeTpa d ONPe/ICTUTENb MaTPULIBI

a a 5 a
1 4 1 4
0 0 3 1
1 4 3 7
paBen 427

a) 2;

0) 3;

B) 4;

r) 5.
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5. Haiitu 00bEM TeTpasmpa ¢ BepumHamu B Toukax A(2,1,—1), B(3,0,2), C(5,1,1) u
D(0,-1,3).

r) Touku A,B,C,D nexar Ha OJTHOH IJIOCKOCTH.
6. HaiinguTe uncio pa3nuyHBIX pallMOHATBHBIX KOPHEH MHOTOUYJICHA
3x°—x"—9x—4.
a) 3;
0) 2;
B) I;
I) MHOTOYWICH HE UMEET PaIlHOHATBHBIX KOPHEH.
7. OmnpenenuTs B3aUMHOE PACHONOKEHUE TPIMOI
x—1_y—2_z+3
4 -1 2

U IJIOCKOCTH
3x+2y—5z+2=0.

a) TMpsMas NepeceKaeT IIOCKOCTh;
0) mpsiMas mapajijieibHa TUIOCKOCTH;
B) MpsMas JEKUT B IUIOCKOCTH;
r) mOpsMas U INIOCKOCTh CKPEIIUBAIOTCS.
8. Haiitu pa3mepHOCTh TUHEHHON 000IOUKH 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|.
a) 5
0) 4
B) 3
r) 2.

i
9. Jlna BeKTOpoB U;,U,,Us,U; U3BECTHO, YTO BCE IOIMAPHBIE YIJIBI PAaBHBI X Bri6epute

BEpHBIN BapHAHT:
a) BEKTOpa JINHEHHO 3aBUCUMBI;
0) BeKTOpa JIMHEHHO HEe3aBUCHMBI;
B) BEKTOpa MOTYT OBITb KaK 3aBUCUMBI, TaK U HE3aBUCHMBI.
10. Kakoii U3 nepeunciieHHbIX BEKTOPOB SIBJISIETCS] COOCTBEHHBIM JJISl JIMHEHHOTO onepaTopa

C MaTpulLei

4 1 -1
2 5 =2
4 4 -1

a) (1,1,1);

6) (1,3,5)

B) (1,2,4);

r) (0,0,0).

11. KBagparuunas popma
x2+3y2+4z2+2x_y+4xz+2_yz

a) TIOJIOKUTEIILHO OTpe/IeTIcHa;
0) oTpuIIaTEILHO OTpPECIICHA;
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B) TMOJIOKUTEIHHO MOJTYOIpeIeIeHa;
r) He ompeneneHa?
12. OnpenenuTs TUI KPUBOM BTOPOTO MOPSIIKA

5x*+6xy+5y’—6x—10y —3=0.

a) DIUINIIC;

0) rumepOoua;

B) mnapaboina;

T') BBIPOXKIEHHBIHN CIy4ail — rmapa nepeceKaromuxcst MPsIMbIX.

IIpaBu/IbHBIE OTBEThI

Bompoc Ne [IpaBuIbHBINA OTBET Bompoc Ne [IpaBuibHBINA OTBET
1 B 7 0
2 0 8 r
3 0 9 0
4 a 10 B
5 B 11 r
6 r 12 a
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2. IlepevyeHb KOMIETEHIUI, 3TaNbI HX ()OPMHUPOBAHUS, ONIMCAHUE NOKA3aTeJIel 1
KpHUTepHeB OLICHUBAHUS KOMIIETEHIMI HA Pa3/IMYHBIX dTanax ux (popMHpOBaHUs,
ONMCAHUEe IIKAJIbl OeHUBAHUSA

2.1. llIxayua oneHuBaHus cOPMHUPOBAHHOCTH KOMIIETEHIMI U ee ONIUCAHHE

OneHuBanue ypoBHS C(HOPMUPOBAHHOCTH KOMIIETEHIIMA B TpOLIECCE OCBOCHHS
JTACIUIUTMHBI OCYILIECTBIISIETCA MO CIEIYIONIEH TPEXyPOBHEBOM IIKaJIE:

Ilopocosyiii yposens - IpelNoaracT OTPAKEHUE TEX OKUAAEMBIX PE3YIbTaTOB, KOTOPHIE
OTpeeNAloT MUHUMAJIbHBIA HaOOp 3HAaHUU U (WIM) YMEHUH M (WJIM) HaBBIKOB, MOJYYEHHBIX
CTY/ICHTOM B pe3yJIbTaTe OCBOCHUS AUCUUILIUHBL. [I0pOroBeIiil ypoBeHb sBIsETCS 0053aTEIbHBIM
YPOBHEM JJIsl CTYJI€HTa K MOMEHTY 3aBEpLICHHS] UM OCBOCHMSI JAaHHOW JUCIUILTUHBI.

IIpoosunymulii yposens - IpeanonaraeT CnocoOHOCTh CTYJEHTa HCIOJIb30BAaTh 3HAHUS,
YMEHHUSI, HABBIKM U (WJIM) OMBIT JEATEIbHOCTH, MOJTYUYEHHbIE NP OCBOCHUU TUCIMILTUHBIL, TS
peteHus npopeccuoHanbHbIX 3a/1a4. [IpoABUHYTHIN ypOBEHb MPEBOCXOAUT MOPOTOBBIH YPOBEHB
10 HECKOJILKUM CYIIIECTBEHHBIM IIPU3HAKAM.

Buvicokuii  ypoeens - peAnonaraeT CnocoOHOCTh CTYJEHTa HCIOJIb30BaTh IOTEHIUAI
MHTETPUPOBAHHBIX 3HAHUM, YMEHUIl, HABBIKOB U (WJIM) OMbITA JIEATEIBHOCTH, MOJYYECHHBIX MPH
OCBOCHMU JUCIMIUIMHBI, JUIi TBOPYECKOI'O pEIHICHUS MNpo(ecCHOHANBHBIX 3a1ad |
CaMOCTOSITEJTLHOTO TOMCKAa HOBBIX MOIXOJOB B HUX pEIIEHUH IyTeM KOMOWHHUPOBAHUS H
UCIIOJIb30BAaHUSI M3BECTHBIX CIIOCOOOB pEIIEHUs] MPUMEHHUTEIbHO K KOHKPETHBIM YCJIOBUSIM.
Bricokuil ypoBeHb TPEBOCXOUT MOPOTOBBIN YPOBEHD 10 BCEM CYIIECTBEHHBIM IPU3HAKAM.
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2.2. Hepeqeﬂb KOMHeTeHHHﬁ, ITanbl UX (l)OpMHpOBaHI/Iﬂ, ONnmHUCaAHME MoKAa3aTeeH u KPUTEPUEB ONCHUBAHUA KOMIIeTEHIIMH Ha PAa3JIHYHBIX

Tanax ux ¢gopmMupoBaHus

Jrtansl Ixana ¥ KpUTepUN OLEHUBAHUS KOMIIETEHINI
Ko, OpMHU- HA Pa3JINYHBIX 3Tanax ux (popMUpPoOBaHUS
A ®opma (bop IHoka3zarean P (bopmup
KOMIIe- poBaHuA
KOHTPOJIsI OLICHMBAHUS
TeHIUH (Ne TembI . . .
IloporoBbiii ypoBenb | IIpoaBUHYTHIN YPpOBEHb Bbicokuii ypoBeHb
(pa3aena)
OomenpodeccuoHalbHbIe KOMIETEHIIUN
OIIK-1 | KontponbHbIe 1-8 3HATh: 1. 3HaHME OCHOBHBIX 1. 3HaHWE OCHOBHBIX 1. 3HaHME OCHOBHBIX
paboter Ne 1 - 3, — IIOCTaHOBKU 3a/1a4 ONPEIEIECHUN U TEOPEM ONPENEIICHUN U TEOpEM ONPEIEICHUNM U TEOPEM JIMHEHHOMN
9K3aMeH JTUHEWHOU anreOphl, JTUHEWHOU anreOphl. JTUHEWHOU anreOphl. anreOpsl.

— OCHOBHBIC ITIOHATHA U

(hOpMyYITHPOBKH TEOpEM.

— OCHOBBI TEOPUH
MaTpuL U
OIpeAeIIUTENEH;
— CBOMCTBA
MHOTOUJICHOB;

— KIacCu(UKaIMio 1
CBOMCTBA KPUBBIX
BTOPOTO MOPSIKA.
— OCHOBBI TEOPUH
BEKTOPHBIX
MIPOCTPAHCTB.

Ymern:

— pellaTh CUCTEMBI
JIUHENHBIX YPABHECHU;
— BBINOJIHATE ONEPALNN
C MaTpUILIAMHY;

— HaXOJUTbh KOPHU
MHOT'OYJICHOB;

2. YMeHue pemarhb
TUIOBBIE 33/1a4M Kypca:
CUCTEMBI JTUHEHHBIX
YpaBHEHUH, onepaiuu ¢
MaTpullamu,
BBIYHCIICHUE
OTIpEeIEITIUTES, TOUCK
KOpHEN MHOTro4JIeHa,
onepaluy ¢ BEKTOpamu.

3. Binanenue
MaTeMaTUYCCKUM
ammapaToM anreopbl U
TCOMETPHHU.

2. YMeHHe BOCTIPOU3BOIUTh
JI0Ka3aTebCTBa OCHOBHBIX
¥ BCIIOMOTaTEIbHBIX
YTBEPKJICHUM U TEOPEM U3
Kypca anredpsl u
TEOMETPHH.

3. YMeHue pematb
OCHOBHBIE 3a/1a4d Kypca:
CHUCTEMBI TUHEHHBIX
YpPaBHEHUH, KOMIUJIEKCHbBIE
YHCIIA, OTIEpaLiU C
MaTpHULaMH, BBIYUCIICHUE
ONpPEIEIUTENS U PaHra
MaTpHlIbl, CBOMCTBA
MHOTOWIECHOB M KPUBBIX
BTOPOIO MOPSIJIKA,
omepanyy ¢ BEKTOpamH.

4. Bnagenue

2. YMeHue caMOCTOSATEIbHO
JOKa3bIBATh YTBep)KILCHI/Iﬂ nu
pelIaTh TEOPETUUYECKHE 3aaUu B
pamMKax Kypca anreopsl 1
TEOMETPHHU.

3. YMeHue pemaTs OCHOBHBIE
3a1a4n Kypcea:

CHUCTEMBI IMHEWHBIX YPaBHEHUH,
KOMIIJIEKCHBIE YHCIIa, OTIEPaLH C
MaTpHUIaMH, BEIUHUCIICHUE
OTIpe/IeTUTENS U paHra MaTpHIIbI,
CBOWCTBa MHOTOYJICHOB M KPHUBBIX
BTOPOT'O MOPSKA, OTIEPALIIH C
BEKTOpaMH.

4. YMeHne pemaTh 3a1a9u
JUHEWHOH aireOphl MOBBIIIEHHOM
CJIO)KHOCTH HaJ TPOU3BOJIBHBIMHU

KOJIbLIAMU U TTOJIAMHU

— BBIIOJIHATE OlEpaluu MaTeMaTU4eCKUM
C BEKTOpaMHU; amnmapaToM anredpsl U 5. Bilanenue maTeMaTU4ECKUM
— HCCIIEIOBaTh KPUBBIE TEOMETPHHU. anmapaTroM ajareOpbl U TeOMETPHH.




BTOPOTO TIOPSAIKA;
— JI0Ka3bIBaTh
OCHOBHBIE
YTBEPXKACHUS U
TEOPEMBIL.

Baapgers:

— MaTEMaTU4YCCKUM
anmapaToM anreOpsl U
reoMeTpu;

— HaBbIKaMHU
HCTIONB30BaHUs
anmapara ajareopsl 1
TeOMETPHUH IIpH
PEIICHUN KOHKPETHBIX
3ajau.

KonTponsHbie
paboter Ne 4 — 6,
9K3aMeH

9-15

3HaTh:

— MTOCTAaHOBKH 3324
JTMHEWHOU anredps! U
AHAITMTUYECKOU
TeOMETPHH;

— OCHOBHBIE MTOHSTHS U
(hopMyJIMPOBKH TeOpeM
TUHEHHOW anreOpsl U
AHAJTUTUYECKOU
TCOMETPUH;

— BEKTOpHBIE,
apuHHBIE T
€BKJIUIOBBIC
MIPOCTPAHCTBA;

— KJIaccu(hUKaIuio
IIOBEPXHOCTEU BTOPOTO
MOPSJIKA;

— OCHOBBI TEOPHHU
JIMHEUHBIX ONIEPATOPOB

Y KBaJIpaTUUHBIX HOpM.

1. 3HaHMEe OCHOBHBIX
ONPEIEICHUN U TEOPEM
JIMHEHHOH anreOpsl 1
aHAJINTHYECKOMN
TEOMETPHHU.

2. YMeHue pemarb
THUIIOBBIE 33/1a41 Kypca:
OTIepaIiy C BEKTOpaMH
Y TOYKaMH B aPUHHBIX

Y €BKJIU/IOBBIX
MPOCTPAHCTBAX, MOUCK
COOCTBEHHBIX 3HAYCHHH
1 COOCTBEHHBIX
BEKTOPOB JINHEWHBIX
OTIepaTopOB,
[IPUBEICHUE YPAaBHEHUN
BTOPOT'O MOPSAIKa K
KaHOHUYECKOMY BUTTY.

1. 3HaHNE OCHOBHBIX
ONPENEIICHUN U TEOpEM
JUHEHHOH anreOpsbl 1
AHAJIMTUYECKOH T€OMETPUH.

2. YMeHHe BOCTIPOU3BOIUTh
JI0Ka3aTebCTBa OCHOBHBIX
¥ BCIIOMOTaTEIbHBIX
YTBEPKJICHUM U TEOPEM U3
Kypca anredpsl u
TEOMETPHH.

3. YMeHue pematb
OCHOBHBIE 3aJ]aull Kypca:
oliepanuy ¢ BEKTOPaMH U
TOYKaMH B a(PUHHBIX H

€BKJIMJIOBBIX
HPOCTPAHCTBAX,
HOCTPOCHUE MAaTPHUIIBI
JIMHEWHOT0 oneparopa u

1. 3HaHUE OCHOBHBIX
ONPEIEICHUN U TEOPEM JTMHEHHOMN
anreOpsl ¥ aHATUTUIECKOM
TEOMETPHH.

2. YMeHue caMOCTOSATEIHLHO
JOKa3bIBATh YTBep)KZ[CHI/I}l nu
pelIaTh TEOPETUUYECKHE 3aaUd B
pamMKax Kypca anreopsl 1
TEOMETPHHU.

3. YMeHue pemath OCHOBHBIC
3aJaum Kypca:
OTIEpaIK C BEKTOPaMH U
TOYKaMHU B aHUHHBIX U
eBKJIMOBBIX POCTPAHCTBAX,
MOCTPOCHUE MATPHIIBI IMHEHHOTO
oreparopa u UCCIeJ0BaHHE ero
CBOMCTB, TIOUCK COOCTBEHHBIX
3HAYCHMI U COOCTBEHHBIX
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YMmeTn:

— BBIIIOJIHATH ONEepaluu
C BEKTOpaMH;

— HCCJIE0BATh
CBOMCTBA JTUHEHHBIX
OTIepaToOpOB;

— pematb
TCOMETPUYECKUE 3a]aUn
B €BKJIMI0BOM
MIPOCTPAHCTBE;

— UCCJIeIOBATh KPUBKIE
U IOBEPXHOCTHU BTOPOTO
MopsIIKa B OOIIIEM BHJIC;
— JIOKa3bIBaTh
OCHOBHBIC U
BCIIOMOTaTeJIbHbIE
YTBEPXKIICHUS U
TEOPEMBI U3 Kypca
anredpbl ¥ TEOMETPHH.

Baaners:

— MaTeMaTUYCeCKUM
armapaToM ajreOpsl U
FCOMETPHH;

— HaBBIKAMU
HCTIONIb30BaHUS
amnmapata anareOpsl 1
TeOMETPHUH IIpH
pelIeHr KOHKPETHBIX
3a/1ad.

3. Binanenue
MaTeMaTHYECKUM
anmapaToM anreopsl U
TECOMETPHHU.

HUCCJIEOBAHUE €r0 CBOMCTB,
MOUCK COOCTBEHHBIX
3HAYEHUI U COOCTBEHHBIX
BEKTOPOB JINHEWHBIX
OTIepaTopoB, IOCTPOCHHUE U
MIPUMEHEHHE KOPIaHOBOM
HOPMAaJBHOH (POPMBEI,
HCCIIE/IOBaHNE
KBaJpaTHYHBIX GOPM,
MpUBEIACHUE YpaBHEHUI
BTOPOI'O MOPsAJIKA K
KaHOHUYECKOMY BHITY.

3. Binanenue
MaTEeMAaTUYCCKUM
anmapaToM anreopsl U
TCOMETPHH.

BEKTOPOB JINHEIHBIX OTIEpaTOpOB,
MIOCTPOEHUE U IPUMEHEHHE
JKOpAAHOBOM HOpMaJIbHOMN
(OpMBbI, UCCIICTOBAHHUE
KBaJ[paTHYHBIX (OPM,
NpUBEAECHUE ypaBHEHUII BTOPOTO
MOpsIIKa K KAHOHMYECKOMY BUY.

4. YMeHue pemnarh 3a1a9u
JTUHEHHOW anreOpsl U
aHAJIMTUYECKON reoMeTprn
MTOBBIIICHHOM CJI0XHOCTH HaJ
MTPOU3BOJIBHEIME BEKTOPHBIMHU
MPOCTPAaHCTBAMHU

5. Binagenne MaTeMaTHYECKUM
anmapaToM anreOpbl U TEOMETPHH.
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3. MeToanyeckHe peKOMeHAAMH NPENoaBaTe/I0 110 npoueaype ONeHUBAHUA 3HAHMIA,
YMEHHUI, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTePU3YyOLIHX ITANbI

(opmMupoBanus KOMIETEHIMH

HGHBIO mnmpoucaypsl OUCHUBAHUA ABJIACTCA ONMPCACICHUE CTCIICHHU OBJIAICHUA CTYACHTOM
OKUIAEMBIMU pe3yJbTaTaMu OOy4YeHHs (3HAHUSMHU, YMEHUSMH, HABBIKAMU H (WJIH) OMBITOM
JIeATEITLHOCTH).

[Ipouienypa OleHHMBAaHUS CTETEHU OBJAJCHHUS CTYJACHTOM OXKUIAEMBIMU PE3yJbTaTaMu
OOyYeHHUsT OCYMIECTBISICTCS C IOMOIIBI0 METOJWYCCKUX MaTepUaAJIOB, IPEJICTABICHHBIX B
paznene «TumoBble KOHTPOJBHBIC 3aJaHUS WM WHBIE MaTepuajbl, HEOOXOAUMBIE ISl OIICHKU
3HaHWW, YMEHUH, HaABBIKOB M (WJIM) ONbITA JAESITEIBHOCTH, XapaKTEPHU3YIOIIMUX ITallbl
(bopMUPOBaHUS KOMIIETSHIIHID

3.1 Kputepum olleHUBAHMSA CTeNleHH OBJIA/JICHUS] 3SHAHUSIMU, YMEHUSAMH, HABBIKAMM U
(MJIHM) ONBITOM J1eSITEJILHOCTH, ONIpee/IsiiolHe YPOBHU ¢(POPMHUPOBAHHOCTH KOMIIETEHIM I

[Toporosslif ypoBeHb (0011IKE XapaKTEPUCTUKH ):

BJIaJICHHE OCHOBHBIM 00bEMOM 3HAHMH 10 MpOrpamMme JUCLUIUINHBL

3HAHME OCHOBHOM TEPMHUHOJOTMM JaHHOW OOJacTH 3HAHWUH, CTHIIMCTHUYECKH
IrpaMOTHOE, JIOTMYECKH MPaBWIBHOE W3JIO0XKEHHE OTBETa Ha BOIPOCHL 0e3
CYILIECTBEHHBIX OIINOOK;

BIIQJICHUE HWHCTPYMEHTAPUEM JHMCLMIUIMHBI, yYMEHHE €ro MCIOJIb30BaTh B
pELIeHUH CTaHJAPTHBIX (TUIIOBBIX) 3a7ay;

CHOCOOHOCTh CaMOCTOATENBHO MPUMEHATh THUIIOBBIE PEIICHUS B paMKax paboueit
IIPOrpamMMbl TUCLIHTUINHBI;

YCBOEHHE OCHOBHOM JIUTEpaTypbl, PEKOMEHIOBAaHHON paboueil mnporpammoit
JCLUTIIINHBI,

3HaHHWEe 0a30BbIX TEOPHH, KOHIENIMA U HalpaBIeHUH IO H3ydyaeMoi
JUCLUIUINHE;

caMocCTOsiITeNIbHAsE paboTa Ha TNPAKTHUYECKUX U JIAOOpPaTOPHBIX 3aHATHUSAX,
NEPUOUYECKOE Y4YacTUE B TPYMIMOBBIX OOCYXAEHUSX, NOCTaTOYHBIH YpPOBEHb
KYJIbTYPbI UCIIOJIHEHUS 3a1aHUM.

[TponBUHYTHIN ypOBEHB (00IIHE XapaKTEPUCTHKH):

JIOCTaTOYHO TIOJIHBIE M CHUCTEMAaTH3UPOBAHHBIC 3HAHUSA B 00BEME MPOrpaMMbI
JCLUTIIINHBI;

UCTONb30BaHUE  OCHOBHOM  TEpMHUHOJIOTMM  JaHHOM  o0nacTH  3HaHWH,
CTWIMCTUYECKH TPaMOTHOE, JIOTMYECKU IPAaBWIBHOE U3JI0KEHHE OTBETa Ha
BOIIPOCBHI, YMEHHUE A€IaTh BBIBOIBI;

BIIQJICHUE HWHCTPYMEHTAPUEM JMCLMIUIMHBI, YMEHUE €ro MCIOJIb30BaTh B
pelieHny yueOHbIX U Tpo(decCHOHAIbHBIX 3aa4;

CHOCOOHOCTh CaMOCTOATENBHO pellaTh CIOXKHBIE 3a/1a4uM (MpoOJIeMbl) B paMKax
paboueii MporpaMMbl TUCHUILINHEI,

YCBOEHHME OCHOBHOW W JONOJHUTEIBHOW JIUTEPATYPhl, PEKOMEHIOBAaHHOMN
paboueii mporpaMMoil TUCIUTUIUHEI;

YMEHHE OPUEHTUPOBATHCS B 0A30BBIX TEOPHSIX, KOHLENIUAX U HAIPABICHUSAX 10
M3y4aeMOH IUCUUIUIMHE U AaBaTh UM CPABHUTEIBHYIO OLIEHKY;

caMocCTosiTeNIbHas paboTa Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUAX, YHacTHE
B I'PYNIOBBIX 00CYK/IEHUAX, BHICOKHI YPOBEHb KyJIbTYPbl UCIIOJTHEHUS 3a/1aHUH.

Bricokwii ypoBeHb (00II1e XapaKTePUCTUKH ):

CHUCTEMAaTU3UpPOBAHHbIC, TINyOOKHE U TIOJIHbIE 3HAaHUA [0 BCEM pazjeliaM
TMCIUTUIMHEIL



® TOYHOE HCIOJb30BAHNE TEPMUHOJIOIMU JTAaHHON 001acTH 3HAHUM, CTUIINCTHYECKU
IPaMOTHOE, JIOTMYECKU IPABHIBHOE H3JI0)KEHUE OTBETAa HA BOIIPOCHI, YMEHHE
JienaTb 0O0OCHOBAaHHbBIE BBIBOJIBI,

e 0Oe3ympeyHoe BIAJCHHE MHCTPYMEHTapueM JUCIHMIUIMHBI, yMEHHE €ro
MCIIOJIb30BaTh B TIOCTAHOBKE M PEIICHUH HAYyYHBIX U MPOPECCHOHANBHBIX 3a/1a4;

e CHOCOOHOCTh CAMOCTOSITEIBHO M TBOPYECKM pellaTh CIOXKHBIE —3aJauu
(mpo6iiemsbl) B paMKax pabodeid mporpaMMbl TUCIUIUTHHBL,

® [IOJIHOE M TJIyOOKOE€ YCBOEGHHE OCHOBHOM M JIOTOJIHUTENBHOM JIHMTEpaTyphl,
pPEKOMEHI0BaHHOH paboueil mporpaMMoii JUCHUIUINHBL;

® YMEHHME OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHILECHIUAX W HAIPABICHUAX
10 U3y4aeMOM AUCLHIIIMHE U JaBaTh UM KPUTHYECKYIO OLIEHKY;

e aKTUBHAas caMOCTOsITEIbHasl padoTa Ha MPAKTUYECKUX U TaOOPAaTOPHBIX 3aHATHSIX,
TBOPUYECKOE y4acTHE€ B T'PYIIOBBIX OOCYXIEHUSAX, BHICOKHI ypOBEHb KYJIbTYpHI
VCIIOJIHCHHUS 3aJaHUM.

3.2 Onucanue npoueaypbl BHICTABJICHUS OLlEHKH

B 3aBucumocTH OT ypoBHS C(HOPMUPOBAHHOCTH KaXKAOH KOMIIETCHLUH 10 OKOHYAHHH
OCBOGHHUS JUCUHUIUIMHBI CTYACHTY BBICTAaBISIETCS OLIEHKA. J[I NUCUUIUIMH, HM3y4YaeMbIX B
TE€YEHHE HECKOJIBKUX CEMECTPOB, OLIEHKA MOJKET BBICTABIATHCS HE TOJIBKO IO OKOHUAHUM €€
OCBOGHHS, HO M B IPOMEXKYTOUHBIX ceMmecTpax. Buj OIeHKH («OTIHMYHO», «XOPOIIOY,
«yJIOBJIETBOPUTEIBHOY», «HEYJOBICTBOPUTEIBHO», «3aUTEHO», «HE3auTEHO») OIpe/ensIeTcs
paboueii mporpaMMoil IUCHUIUIMHBI B COOTBETCTBUH C YUE€OHBIM TLIAHOM.

OneHka «OTJIMYHO» BBICTABISIETCA CTYAEHTY, Y KOTOpPOro Kax/aas KOMIIETEHIUS
(TTOTHOCTBIO WM YacTUYHO (opMHpyeMas JTaHHOW JAUCIUIUIMHON) c(hOpMHUpPOBaHA HA BBICOKOM
YPOBHE.

OneHka «XOpOIIO» BBICTABISIETCS CTYIEHTY, Yy KOTOPOTO KaKaash KOMIIETEHIIHUS
(TIOJIHOCTBIO WJIM YaCTUYHO (pOopMHUpYyeMasi JaHHOW JUCUUIUIMHON) COPMHUPOBAaHA HE HUXKE, YeM
Ha MPOJBUHYTOM YPOBHE.

OneHka «yJIOBJIETBOPUTENBHO»  BBICTABISAETCS CTYIAEHTY, Yy KOTOPOIrO KaKias
KOMIETeHIIHSI (TIOJTHOCTHIO WIIM YaCTHYHO (hopMUpyeMasi JaHHOW TUCIUILIMHOWN) chopmupoBaHa
HE HIKE, YEM Ha TIOPOTOBOM YpPOBHE.

OrneHka «HEyAOBIETBOPUTEIILHO» BBICTABISIETCA CTYNEHTY, Y KOTOPOTro XOTs Obl OJlHA
KOMIIETEHIHA (TOTHOCTHIO MIIM YaCTHYHO (popMHUpyeMast TaHHON AUCHUILTUHON) cpopMUpoBaHa
HUKE, YeM Ha ITOPOTOBOM YPOBHE.

OneHka «3a4eT» BBICTABIAETCA CTYJIEHTY, y KOTOPOro KaXJIas KOMIIETEHIIMS
(TTOTHOCTBIO WK YAaCTUYHO (popMuUpyeMasi JaHHOW TUCIMILIMHON) chOpMHUpPOBAaHA HE HIDKE, UeM
Ha TIOPOTOBOM YpPOBHE.

OreHKa «HE3aUTEHO» BBICTABISIETCS CTY/IEHTY, Y KOTOPOTO XOTs Obl OJJHA KOMITETEHIIUS
(TIOJTHOCTBIO WJIM YaCTUYHO (OopMHUpYyeMasi JaHHOW JUCLUUIUIMHON) cOPMHUPOBAHA HIDKE, UeM Ha
MIOPOTOBOM YPOBHE.
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IIpuniaoxenne Ne2 k padoueii nporpaMme AUCHHUIIMHBI
«Anredpa u reoMeTpus»

MeToauuyecKue YKazaHudA AJadA CTYACHTOB IO 0CBOCHHUIO TUCHUIIJIUMHDBI

CamocrosiTennbHass  paboTa CTYJIEHTOB HampaBlieHa Ha MPUOOpETEeHHE HOBBIX
TEOPETUYECKUX M (PaKTUUECKUX 3HAHUH, 3aKperyieHHe MOJTYYSHHBIX HAaBBIKOB, - BBINOJIHACTCS B
YUTAJIBLHOM 3ajie OMOIMOTEKH U B JOMAIHUX YCIOBHSIX, MOAKPEIUISETCS yueOHO-METOJUUECKUM
U MH(OPMAIIMOHHBIM o0ecrieueHneM (yuyeOHUKH, Y4eOHO-METOANYECKHE MOCcOoOUs, KOHCIEKTHI
JISKIIH ).

JUis mpoBEepKM M KOHTPOJISL YCBOEHHS TEOPETUYECKOTO MaTepualia, MpHOOpPETEHHBIX
MIPAKTUYECKUX HABBIKOB B TeUeHHE 00yUEHUs MPOBOISATCS MEPONPUITHS TEKYIIeH aTTecTalluu B
BUJIE KOHTPOJIBHBIX PaloT.

DK3aMeH NPOBOJIUTCS B MUCbMEHHOM (opMe, KaxIblil OUIeT coepKUT HOPMYITUPOBKU U
JI0Ka3aTeNIbCTBA YTBEPXKIECHUM, a TaKKe€ TEOPETUUYECKUE U IPAKTUYECKHE 3aJaud U3 Kypca
«AnreOpsl U reoMeTpun». Ha camocTosiTeNnbHy0 MOATOTOBKY K 9K3aMEHY BhIJIENsIeTcs 3 JHs, BO
BpEMS IIOJATOTOBKH K IK3aMEHY MPEAYCMOTpPEHA IPYNIOBasi KOHCYJIbTaIMsL.

Jlnst mpoBepku YpOBHSI CPOPMUPOBAHHOCTH KOMIIETEHIMI MpPU MOATOTOBKE K HK3aMEHY
PEKOMEHTYETCSl BBIIIOJIHUTB TECT U1l CAMOIIPOBEPKH.

YueoH0-MeTOIHYECKOE 00ecTIeYeHHEe CAaMOCTOATENBLHOI PaG0ThI CTYAEHTOB MO THCIHILINHE

Jnis  camocTosTeNnsHOH pPabOThl OCOOCHHO PEKOMEHAYETCS HCHOJIb30BaTh Y4eOHYIO
JUTEpaTypy, ¢ HOAPOOHO pa30OpaHHBIMU PELICHUSIMH 3a/1a4:

1. bexnemumes, /[.B. Kypc ananutiueckoil reoMeTpiH U JIMHEHHO anreOphl: yueOHUK JUis
By30B / /. B. bexnemumies; M-Bo o6pazoBanus P®D. - 12-¢ uzz., ucnp. - M.: ®uzmatiur,
2008. - 308 c.

2. Wnwpun, B.A. Jluneitnas anreOpa u aHATUTAYECKAsi TEOMETPHS: yIeOHUK J1Jist By30B / B.
A. Unpun, I'. /1. Kum; M-Bo oOpa3zoBanus u Hayku PO; MI'Y. - 3-e u3a., nepepab. u J101.
- M.: IIpocnekt; U3a-Bo Mock. yH-Ta, 2008. - 393 c.

3. Aunekcanapos, I1.C. Jlekunn no aHanUTUYECKON Nr€OMETPUU: MOIIOJIHEHHBIE
HEOOXOUMBIMU CBEJICHUSIMH U3 alireOphl ¢ IPUIIOKEHUEM COOpaHus 3a1ad,
cHaOXeHHBIX pereHusMu, coctapieHHoro A.C. [Tapxomenko: [yueonuk] / I1. C.
Anekcannpos. - 2-¢ u3j., crepeorur. - CI16.: Jlans, 2008. - 911 c.

Taoke qa mopbopa y4yeOHOW JUTepaTypbl PEKOMEHIYETCS HCHOJIb30BATh LIMPOKHIMA
CIIEKTP UHTEPHET-PECYPCOB:

1. HayuyHo-o0pa3oBaTteabHblii caiit Exponenta.ru (http://www.exponenta.ru).
OcHoBHble wenu mpoekta Exponenta.ru: coszmate B poccuiickom MHTepHeTre eauHOe
MPOCTPAHCTBO ISl BCEX, KTO HCIOJNB3YeT M XOYET MCIOJIh30BATh MAaTEeMAaTHYECKHE MAKETHl B
o0pa3oBaTeNbHOW M HAy4YHOM JESATEIbHOCTH; COJACHCTBOBATh CO3JIAHHIO PYCCKOSI3BIYHOTO
cooO1ecTBa nojabp3oBateseit matemaruyeckoro 110.

2. D1eKTPOHHO-0H0/IMOTeYHAsA CcHCTeMa «YHHBepcuTeTcKasi OmOiamorexka online»
(www.biblioclub.ru) - »snextponnas OubnmoTeka, oOecmedywBaromas IOCTYNl K Hauboee
BOCTPEOOBAHHBIM MaTepHalaM-TIepBOMCTOYHUKAM, Y4YEeOHOW, HAy4yHOW U XYJI0KECTBEHHOM
JUTEPATYpE BEAYIINX U3IATENBCTB (*perucrpamus B JIEKTPOHHON OMOIHOTEKE — TOJIBKO B CETH
yHuBepcureta. [locne perucrpanun pabota ¢ CUCTEMOH BO3MOXHA € JHOOOH TOYKH J1OCTyNa B
Internet.).

3. Uapopmanuonnass cucrema "EgmHoe OKHO xoctyna K 00pa3oBaTe/IbHBIM
pecypcam" (http://window.edu.ru/library).

Llenpto  co3manust uHGpoOpMalMOHHOM  cuctembl "EnmHoe oOKHO — jocTyma K
obpazoBarenbHbiM pecypcam”" (MC "Emmnoe oxHo ") siBhsieTcs oOecrieueHHe CBOOOTHOTO
JOCTyIa K WHTETpallbHOMY KaTajory o0pa3oBaTelbHBIX MHTEPHET-PECYPCOB M K AIIEKTPOHHOMN
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OubnroTeKe y4eOHO-METOAUYECKHX MaTepualioB s oO0mero u mpodecCHOHAaTbHOTO
o0OpazoBaHws.

Nudopmanmonnas cucrema "EamHoe OKHO JocTyma kK oOpa3oBaTenbHBIM pecypcam"
co3gaHa mo 3akazy demepanpbHOro areHTCTBa Mo oOpaszoBanuto B 2005-2008 rr. [NomoBHO#
pazpaboTunk mpoekta - DenmepambHOE TOCYIAPCTBEHHOE AaBTOHOMHOE  YUPEXKICHUE
['ocymapcTBeHHBINH HAyYHO-UCCIICOBATCIBLCKANH WHCTHTYT HH(DOPMAIIMOHHBIX TEXHOJOTHH U
tenekommyHukaiuii (PI'AY 'HUU UTT "Undopmuxa') www.informika.ru.

Jnis camocTosTeNbHOrO Moja0opa nuTeparypbl B O6ubnuoreke Spl'Y pexomenmyercs
UCIIOJIb30BaTh:

1. JIuunpiii  kabuner (http://lib.uniyar.ac.ru/opac/bk login.php) maeT BO3MOXHOCTH
NoJy4yeHus: on-line JocTymna K CIUCKY BBIJAHHOM B aBTOMAaTU3UPOBAHHOM PEKUME JIUTEPATYPHI,
MIPOCMOTPa ¥ KOMTUPOBAHUS DIIEKTPOHHBIX BEPCH M3aHUI COTPYTHUKOB YHHBEpcHTETa (yued. 1
METO/. MOCOOUsI, TEKCTHI JIEKUUH U T.71.) s paboTel B «JIndHOM KabUHETe» HE00X0AUMO 3aiTH
Ha cailT Hayunoit 6ubnuoreku Spl'Y c mro6oi Touku, umeromie Aoctymn B Internet, B MyHKT
MEHIO «OJEKTPOHHBI KaTajor»; TMPONUTH NPOLEAYpY aBTOPU3AaLUH, BBIOpPaB BKJIAJKY
«ABTOpU3AIHS», ¥ 3aITOJTHUTH MTPECTABICHHBIC MOJIST MHPOPMAITUH.

2. DnekTpoHHas 0ulIMOTeKa yueOHbIX MaTepuanos Apl'yY

(http://www lib.uniyar.ac.ru/opac/bk cat find.php) conmepxur 06onee 2500 mOTHBIX
TEKCTOB Y4YeOHBIX M y4eOHO-METOJMUYECKHMX MAaTepHUaloB 10 OCHOBHBIM H3yYaeMbIM
TUCIWIUIMHAM, W3JaHHBIX B yHHBepcutere. JIOCTYym B CeTH YHHBEPCHTETa, JIMOO TIO
JIOTHHY/TIapoJIIo.

3. DyieKTpOoHHAasi KapToTeKa « KHUroo0ecne4eHHOCTh

(http://www lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpeiBaer y4eOHBIH (QOHA
HayyHoM Ombnuoreku Spl'Y, mnpenocraBiseT onepaTuBHY0 HHGOPMALUIO O COCTOSHUU
KHUTOOOECTIEYeHHOCTH JTUCIMIIMH OCHOBHOM M JOMOJHUTENBHOM JINTEpaTypoH, a TakxkKe IHUKIIa
JCIIMTUTAH ¥ CHICTIHATBHOCTEH. DIIeKTpOHHAs KapToTeka « KHUT0OOeCIe4eHHOCTRY OCTYITHA B
CeTH YHUBepcuTeTa u uepe3 JInunblit KabuHeT.
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