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1. Iesin ocBOCHUSI AUCHUIIINHBI

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

2. Mecrto aucuuniaunbl B cTpykrype OIl 6akanaspuara

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 aHaJIu3a».

[TomydeHnHsie B Kypce «AnreOpa U TeOMETpHs» 3HaHUS HEOOXOMUMBI ISl M3YUYCHUS
MOCJIEYIONUX JTUCITUIUTMH 0a30BOro mukia «MartemaTudeckuid ananms», «luddepennmansupie
U pa3HOCTHBIE YypaBHEHUs», «MeToabpl ONTUMHU3AIMU M HUCCIEIOBAHUE  ONEpaluiiy,
«KomnwrotepHas rpaduka.

3. [Inanupyembie pe3yabTaTbl O0y4eHHS] MO0 [JMCHUILIMHE, COOTHECEHHBbIE C
IUVIAaHUPYeMbIMH pe3yabTaTamMu ocBoeHus OII 6akanaBspuara

[Tponecc u3ydeHus: NUCIMILIMHBI HANpaBjieH Ha (POPMHUPOBAHUE CIIETYIOIUX HJIEMEHTOB
komneTeHmii B coorserctBuu ¢ ®I'OC BO, OIl BO u mpuobpereHus cienyrommx 3HaHUH,
YMEHUH, HaBBIKOB U (WJIM) OIBITA IEATEILHOCTH:

®opmupyemast NHaukaTop RO0CTHKEHUS
IlepeyeHb MIaHMPYyeMbIX
KOMIETCHIIS KOMIIETEHIUHH (KO 1 €3yJIbTATOB 00y4eHus!
(ko1 1 GpopMy/IHPOBKA) ¢opmy.1npoBKa) pesy y

OobmenpogeccnoHalbHbIe KOMIETEHINU

3HaTh:
— TIOCTAHOBKH 3aja4 JIMHEHHOM
anreOpsl W aHAIUTHYECKOH

TEOMETPHH;
— OCHOBHBIC IIOHATUA u
(hopMyJIMPOBKH TeopeM
TUHEHHON anreopol u

AHAJTUTUYECKON reOMETPHH.

OIIK-1 CoocobeHn

MIPUMEHSTH VYMeTh:
(pynaMeHTabHBIC 3HAHWS, — pemrarth 3aJa4M 1Mo JUHEHHOMH
MOJTy4YEHHBIE B 00JIaCTH OIIK-1.1 Ymeer pewmats anmreOpe W AHATMTHYECKOM
MaTeMaTUYeCKHUX U (MIJIH) CTaHJIapTHbIE T€OMETPHU;
€CTECTBEHHBIX HayK, U MaTeMaTU4YEeCKHe 3aa4u — JI0Ka3pIBaTh OCHOBHBIC M
HUCIIOJIF30BAaTh UX B BCITIOMOTI'aTCJIbHBIC
POdECCHOHANBHO YTBEPIKACHUSI W TEOPEMbI U3
eSTeIbHOCTH Kypca areOpbl H TeOMETPHH.

Baagers:

— MaTeMaTHYeCKUM aIlapaToM
anreOpbl U TEOMETPUH;

— HaBBIKAMH HCIOJb30BaHUS
ammapara anre0psl 1 TeOMETPHH
IIPU  PEIIEHUHM  KOHKPETHBIX
3ajay.

4. O0beM, CTPYKTYPA U CoJep:KaHue JUCHUIITHHbI
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OO61mas TpyA0eMKOCTh AUCHHUIUTHHEI cocTaBisieT 10 3a4. en., 360 akaz. yac.

®opMbI TEKyLIETr0

Buabl yueOHBIX 3aHATHI, KOHTPOJIA
BKJIIOYASI CAMOCTOSATEJIbHYI0 ycneBaeMoCTH
Tembl (pa3nennr) Ce
Ne padoTy CTyICHTOB,
AUCHUILIHHBI, Mme
n/n U UX TPYA0EMKOCTH ®opma
UX coJepKaHne CTp N
(B aKkaIeMHYeCKHX 9acax) NPOMEKYTOYHOM
aTTecTaluu
(mo cemecTpam)
KonTakTHas padora
aTT
ecT
camo
anu
npa | 1ad | KOH cTOA
JeK OH
KTHU | opa | ¢yl TeNb
Nt HBI
4 | TeC|Top | BTa | " | Had
KHe |Hble| IuH | pabo
Ta
bITa
HUS
Cucremsl JIMHENHBIX
1. |anreOpanmueckux 1 |3 |6 3
ypaBHEHUH
2. |KommiekcHbie uncia 1 |4 |8 3
3. Onepanuu ¢ MaTpuaMu 114 |g 3 3 i?lHTponLHaﬂ paboTa
4. |I'pynmsbl, KOJibla ¥ HOJIs 1 |3 |6 3
5. |Onpenenurens 1 8 |16 3
6. Panr matpuist 113 |6 3 3 KonTtponpHast  pabora
No2
7 Kpusslie BTOPOTO | | | 5 | ¢ 3
MOpsAIKa
] MHorouieHbl 118 l16 5 4 Kontponbnast  pabora
Ne3
Bcero 3a 1 cemecTp 36 |72 11 |36 | 25 |Ik3ameH
9. |BekTopHBIE MPOCTPAHCTBA 2 | 8 |16
10. IInockocts u npsamas B o) 2 4 4
MIPOCTPAHCTBE
1L AdpunHBIE IPOCTPAHCTBA > 12 |4 3 4 KonTtponpHast  pabora
No4
12. EBKIna0BHI BEKTOpPHBIE P 6 |12 5
MPOCTPAHCTBA
13, JIunelinpie onepaTtopsl 2 110 120 3 5 Kontponbnast  pabora
NeS
14. HOBCpXHOCTI/I BTOpOro 2 2 4 5
TIOPsLAKA
15, Busnuneiinbie u > la |3 4 5 KonTtponpHast  pabora
KBaJ[paTH4YHbIC HOPMBI Nob6
Bcero 3a 2 cemecTp 34 | 68 10 |36 | 32 |Ik3ameH
Bcero 70 (140 21 |72 | 57




Conep:xanue pa3iesi0B JMCUMILIUHBI:

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.
4.10.

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 31€MEHTA

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 U3BJICUEHUS KOPHEN U3 KOMIUIEKCHBIX uncelsl. 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, YMHOXKEHHE Ha YUCII0, TPAHCIIOHUPOBAHUE,
YMHOXEHHE MaTpHIL

CaoiicTBa onepauuii ¢ MaTpuLaMu

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

Martpuussle 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

OcHoBHast TeopemMa apuPMeTHKH



5. OnpeaenaureJib

5.1. TlonsTus onpenenurens, TONOIHUTEILHOTO MUHOPA, AJIreOpandecKoro JOMOIHEHUS

5.2. Ompenenaurtens BTOPOro U TpeTbero nopsaakos. Ilpasuino tpeyronsHukos. [IpaBuio
Capproca

5.3. ®opmyna Jlamnaca. PekypcuBHOE pa3ioKeHHE ONPEISITUTENSI IO CTPOKE/CTOIOIY

5.4. Ormpenenutens TpaHCIOHUPOBAHHON MaTPULIbI

5.5. Omnpenenurtens U dJI€MEHTapHbIE IPE0OPa30BaHUs HaJ CTPOKAMU MaTpPUIIbI

5.6. Omnpenenutenb BEPXHETPEYTOIbHOW MATPHULIBI.

5.7. Beruncienue onpeaenuresst merogom ['aycca

5.8.  Omnpenenutens 6J0YHO-ANATOHATBHOW MaTpullbl. OnIpeeTuTeIh MATPHIIBI C YTIIOM W3
HyJIeH

5.9. KombOunatopHas popmyia JIeitOHMIIAa BEIYUCTICHUS OTIPEICTUTENS

5.10. Onpenenurens CyMMBI U TPOU3BEACHUS MATPULL

5.11. BeruncneHue onpenenuTess ¢ MOMOIIBI0 PEKYPPEHTHBIX COOTHOIICHUI

5.12. IlpaBuno Kpamepa

5.13. HeBbIpoxkieHHas MmaTpuiia. Beraucienue oOpaTHO MaTpUIlbl ¢ TOMOIIBIO OMPEIeTUTENs]

5.14. Onpenenurenb Bannepmonaa

5.15. 'eomeTpuyeCcKuil CMBICI OIIPENEIUTEIEH BTOPOrO U TPETHEr0 NOPAIAKA

5.16. BextopHoe npousBenenue. CBoiicTBa U MPUMEHEHNE BEKTOPHOTO IPOU3BEICHUS.
OpueHTanus IpoCcTpaHCTBa

5.17. CmemanHoe mpousBeneHne. CBONCTBA U MPUIIOKEHUS CMEIIAHHOTO TIPOU3BEICHUSI.
OpueHTHpOBaHHbBIE IO/ U 00bEM

6. PaHr marpuusl

6.1. TlonsTHe MUHOpA k-TOTO MOPSAIKA

6.2. Panr matpuisl, 6a3uCHBIA MUHOD

6.3. PaHr matpuiisl U 3J1IeMeHTapHbIe IPe0OPa30BaHUs HaJl CTPOKaMH (CTOJIOIaMK) MaTPUILIbI

6.4. PaHr marpuipl ¥ TPAHCIIOHUPOBAHKE

6.5. PaHr cryneHuaToil MaTpHIIbI

6.6. Teopema 0 BBIYMCICHUH paHra MaTpHIlbl MeTogoM ["aycca

6.7. Okaiimustolue MUHOPBL. Teopema 0 BBIYMCIEHUHU paHra MaTPHUIbl METOJIOM
OKalMIJISIOIIHAX MUHOPOB

6.8. Teopema Kponekepa-Kanennu

6.9. Teopema o pemenuu copmectHoit CJIAY ¢ momoteto onpeaenurens

7. Kpusble BTOPOro nopsiaka

7.1. Onnunc. KanoHnueckoe ypaBHEHHE U onpezenenue siuumnca. [lomyocu, gpokycsl,
AKCLEHTPUCUTET, TUPEKTPUCHI SIUIUIICA.

7.2. T'unepb6ona. Kanonnueckoe ypaBHeHHUE U onpeenenue runepoossl. [lomyocu, acuMnToTsl,
(OKyCBI, SKCIIEHTPUCHUTET, AUPEKTPUCHI TUIIEPOOITBI

7.3. Tlapabomna. Kanonnueckoe ypaBHEHHE U onpeiereHne napadonsl. @oKyc U TUpeKTpuca
napaboibl

7.4. YpaBHEHMs KpPUBBIX BTOPOTO MOPSAKA B HOJSPHBIX KOOPAUHATAX

8.  MHorouwiensl

8.1. MHO»XeCcTBO MHOTOUYWICHOB OT OJIHOM MEPEMEHHOMN HaJl MOJIEM

8.2. CreneHb MHOTOWJIECHA

8.3. Cro)xeHre U yMHOKEHHE MHOTOUJIEHOB

8.4. Teopema 0 MHOXXECTBE MHOTOWICHOB KakK 00J1acTH (00JaCTH ETOCTHOCTH)
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8.5.
8.6.

8.7.
8.8.
8.9.
8.10.

8.11.
8.12.

8.13.

8.14.
8.15.
8.16.

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

9.9.

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

9.22.
9.23.
10.

10.1.

Teopema o 1eneHre MHOTOWIEHOB C OCTaTKOM

HauGonpimii o0uwii nenurens. TeopeMa o CylecTBOBAHUN HAMOOIBIIETO 00IIero
nenuTens Juist MHorowieHoB. Anroput™M Esknnaa. Koadduuuents: besy

[TonsiTHE KOPHSA MHOTOYJIEHA

Teopema besy

Cxewma ['opuepa

[IpousBoanas mHorowieHa. Pan Teintopa. Teopema 0 mpou3BOJHON MHOTOWICHA U
KpPaTHBIX KOPHSX

Anrebpanyecku 3aMKHyTbIe TIoJ1sl. OCHOBHas Teopema anreOpbl

[IpuBOaMMBIE M HEIPUBOAUMBIE MHOTOWIEHBI. Pa3nokeHne MHOrouaeHa Ha
HENPUBOJUMbIE COMHOKHUTEN HAJl MOJSIMU JAEUCTBUTENBHBIX U KOMIUIEKCHBIX YHCEI
3anaya unTepnonsauuu. CymecTBOBaHNUE U €JUHCTBEHHOCTD pelIeHs. MHOrouieH
Jlarpanxa

®opmynel Buera

Teopema 0 KOpHSX MHOTOWIEHA C pallMOHATIbHBIMU KOA(hULIMEHTAMU

Teopema IlItypma. Pan Hltypma. Jlokanu3zamnust u npuOIMKeHHOE BBIYUCIEHUE KOpHEH
MHOIO4JIeHa

BekTopHbIe IpocTpaHCTBA

[ToHsiITHE BEKTOPHOTO MPOCTPAHCTBA HAJl MOJIEM. 3aAMKHYTOCTh OTHOCUTEIBHO OIEpaluil.
AKCHOMBI BEKTOPHOI'O ITPOCTPAHCTBA

Cucrema BekTOpoB. JInHeitHas KOMOUWHAIUS CHCTEMBI BEKTOPOB

JIuHelHO 3aBHCUMAas CUCTEMA BEKTOPOB

JIuHelHO He3aBUCUMas CCTEMA BEKTOPOB

JluneiiHast 0060JI09Ka CHCTEMBI BEKTOPOB

Teopema 06 OCHOBHOM CBOMCTBE TUHEHHO 3aBUCUMOI CHCTEMBI

Teopema 06 OCHOBHOM CBOMCTBE JTMHEHHO HE3aBUCUMOW CUCTEMBI

[lonsiTHEe pa3MepHOCTH BEKTOPHOT0 NpocTpaHcTBa. KoHeuHOMEpHBIE U
0eCKOHEYHOMEPHBIE BEKTOPHbIE POCTPAHCTBA

basuc BexTopHoro npocrpancrsa. Koopaunars! Bekropa

Teopema o cBsi3u MOHATUN pa3MEPHOCTH U Oa3uca

[TonsiTue Matpuibl epexoaa. Teopema 00 OCHOBHOM CBOMCTBE MaTpHIIbI IIEpexo/ia
Teopema 0 reoMeTpUYECKOM CMBICIIE paHTa MaTPHUIIbI

Onpenenenre BEKTOPHOTO OAIPOCTPAHCTBA

OnHOpOIHBIE CUCTEMBI JIMHEHHBIX ypaBHEeHU. DyH1aMeHTaIbHasi CUCTEMA PEIICHHI
JlomomHeHne TMHEWHO HEe3aBUCUMOM cUCTeMBI 10 Oa3uca. Teopema lllteitauia o 3ameHe
Teopema o 6a3ucHOM MUHOpE

CyMMa MHHKOBCKOTO

CyMMa 1 niepecedeHure noANpPOCTPAHCTB

Onpenenenue OpsiMON CyMMBbI

[TapamienbHOE NPOEKTUPOBAHUE HA MOAIPOCTPAHCTBO

Teopemsl 0 psIMOIi CyMMe U HYJIEBOM MEPECeUeHUH MOANPOCTPAHCTB ISl IBYX U Oosee
IIOAIIPOCTPAHCTB

Teopema o 6a3uce npsMoii CyMMBI TIOJITPOCTPAHCTB

®opmyna ['paccmana

Il1ocKkoCTH M MpsiMasi B IPOCTPAHCTBE

[TapameTpuueckoe 1 KAHOHUYECKOE YPaBHEHHE MTPSIMON Ha IUNIOCKOCTH

P



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.

[TapameTpuueckoe 1 KAHOHUUYECKOE YPABHEHHE MTPSIMON B TPEXMEPHOM IIPOCTPAHCTBE
[TapameTpuueckoe 1 KAHOHUYECKOE YPaBHEHHE MJIOCKOCTH B TPEXMEPHOM IPOCTPAHCTBE
B3aumHoe pacnonoxeHue npsiMbIx, INIOCKOCTEN U TOYEK B TPEXMEPHOM IPOCTPAHCTBE
OO11ee ypaBHEHHE NMPSAMOI B TPEXMEPHOM IIPOCTPAHCTBE

[IpoexTupoBaHue TOYKH U NPSMOM HA IVIOCKOCTh, TOUYKU Ha IIPSIMYIO

VYroa Mexay ABYyMsl IJIOCKOCTSIMU, YTOJI MEXKTY NMPSIMOM U INIOCKOCTHIO

PaccrosiHus Mexay NpsIMbIMH, IJIOCKOCTSMHU U TOYKaMU B TPEXMEPHOM IPOCTPAHCTBE
AddunHbIe MpocTpaHCTBA

Onpenenenne ad(GUHHOTO MPOCTPAHCTBA

Onpenenenue paanyc BEKTOpa

Onpenenenve adpGUHHON cUCTEMBI KOOPIUHAT U KOOPJMHAT TOUKU B apPUHHOM cucTeMe
KOOpJIUHAT

Onpenenenre TMHEHHOTO MHOI000pa3us

Pa3mepHocTh nMHEHOTO MHOTOOpa3us, k-MepHas MiI0CKOCTh M TUIEPIIIOCKOCTh
[TapameTrpudeckoe 3aaHue TUHEHHOTO MHOTOOOpa3Us

Teopema 06 0611eM ypaBHEHUH JTUHEHHOTO MHOTOO0OPa3us

Addunnas komOunanus u agdpuHHAS 000JI0UKA

Teopema 06 adppuHHOI 0005I0UKE KaK JMHEHHOM MHOT000pa3uu

11.10. AddurHO HE3aBUCUMBIE TOUYKH

11.11. OmpeneneHuie BHIMTYKIONH KOMOMHAIIMY U BBITYKJIONH 000JIOUKH MHOXKECTBA TOUEK
11.12. Teopema Beitnss-MuHKOBCKOT0

12.
12.1.

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

12.9.

EBKJINA0BBI BEKTOPHBIE IPOCTPAHCTBA

Onpenenenne eBKINA0BAa BEKTOPHOIO IpOcTpaHcTBa. CBOMCTBA CKAJIIPHOTO
IIPOU3BEICHUS

[ToHsATHSA [UIMHBI BEKTOPA, OPTOrOHAJIBHBIX BEKTOPOB, yIila MEX1Y BEKTOPaMU.
Bekropusiii BapuanT Teopemsl [Iudaropa

HepasencrBo Komm-byHsikoBckoro

HepaseHnctBO TpeyrosbHuKa

IToHsATHSA OPTOrOHAIIBHOM, HOPMUPOBAHHOM, OPTOHOPMUPOBAHHONW CHCTEM BEKTOPOB
Teopema 0 JIMHEWHON HE3aBUCUMOCTH OPTOTOHAJIBHOM CUCTEMBI BEKTOPOB

Teopema 06 oproHOpMUPOBAaHHOM 0a3uce €BKINA0BA BEKTOPHOro nmpocrpaHcTsa. [Iponece
oproroHanuzanuu ['pama-IImMuara

TeopeMa 0 BBIUHACIEHUN CKAIAPHOTO IPOU3BEAECHUS YEPE3 KOOPANHATHI BEKTOPOB B
OPTOHOPMHMPOBAHHOM 0Oa3uce

12.10. IloHsTHE OPTOrOHANIBHOCTH BEKTOpA U MOANPOCTPAHCTBA, IBYX IOANPOCTPAHCTB

12.11. IloHsATHS OPTOTOHAIIBHOM CYyMMBI M1 OPTOTrOHAJIBHOTO JIOMIOJTHEHHUS
12.12. TeopeMa 0 HaXOXACHUN OPTOTOHAIBHOTO JOIOJIHEHHS K ITOANPOCTPAHCTBY

12.13. TloHsiTHE OPTOTOHATILHOM MPOEKIIMU BEKTOPA HA MOJANPOCTpaHCTBO. PaccTosiHue ot

BEKTOpa JI0 MOANPOCTPAHCTBA. YTOJI MEXKIY BEKTOPOM U MOAIPOCTPAHCTBOM

12.14. Matpuua ['pama

12.15. IIpumenenue mMatpuiibl ['pama Kk HAXOKIECHUIO KOOPAUHAT BEKTOPA U OMPEACICHUIO

JIMHEHMHOM HE3aBUCHMOCTH CHUCTEMEI BCKTOPOB,

12.16. [Ipumenenue MaTpuiibl ['pama K OpTOroHaAIbHOMY NMPOESKTHPOBAHHUIO BEKTOpaA Ha

noATpoOCTPAHCTBO

12.17. Haxoxnaenue oobema k-MepHOro napaienenunea yepes Mmatpuiyy I'pama

12.18. DpMHUTOBO CKaJIsIpHOE NPOU3BEAEHUE U YHUTAPHOE BEKTOPHOE IPOCTPAHCTBO

P



13. JIuHeiiHbIe onepaTopsbl

13.1. IousrTHst TMHEWMHOTO OTOOpAXKEHUS U JTMHEIHOTO orepaTopa

13.2. Onpenenenne TMHEHHOTo0 0TOOpakeHUs Ha Oa3rce BEKTOPHOT'O IPOCTPAHCTBA

13.3. TlonsiTHe MaTPUIIBI JIMHEHHOTO OTOOpAKEHUS

13.4. Teopema 06 OCHOBHOM CBOWCTBE TMHEWHOTO OTOOPaKEHUS M €r0 MAaTPHILIBI

13.5. Teopema 0 BbIYHUCICHUH MAaTPUILIbI JIMHEHHOTO ONlepaTopa Mpu U3MEHEHUHU Oa3uca
BEKTOPHOT'O IIPOCTPAHCTBA

13.6. OnpenenuTens MaTPHIIBI JUHEHHOTO onepaTopa. Ero HezaBuCHMOCTH OT BBIOOpa Oasuca
BEKTOPHOT'O ITPOCTPAHCTBA

13.7. TlonsiTie oOpa3a u siapa JMHEWHOTO OTOOpaKEHUS

13.8. Teopema o 3-x cBoiicTBa 00pa3a U siipa JMHEHHOr0 0TOOpaKEeHUS

13.9. TlonsTue panra u aedekra TUHEHHOTO OTOOpakeHHsI. Teopema o CBSI3U MOHATUH paHTa U
nedexra JMHEHHOro 0TOOpakeHus

13.10. IloHsiTHE MHBAPUAHTHOTO MOANPOCTPAHCTBA JIMHEWUHOTO onepaTopa

13.11. TTonsTHST COOCTBEHHOTO 3HAYEHUS U COOCTBEHHOTO BEKTOPA JIMHEWHOTO OnepaTopa

13.12. [ToHsTHE COOCTBEHHOTO MOAMPOCTPAHCTBA JIMHEHHOTO OMEPAaTOpa, COOTBETCTBYIOIIETO
COOCTBEHHOMY 3HAUYEHHUIO

13.13. IloHATHSA XapaKTEpUCTUYECKOW MAaTPULIBI U XapaKTEPUCTHUYECKOIO MHOTOUYJIEHA
JTUHENHOTo ornepaTopa

13.14. Teopema 0 HE3aBUCUMOCTH XapaKTEPUCTUUIECKOTO MHOTOWIEHA OT BbIOOpa Oa3uca
BEKTOPHOT'O MTPOCTPAHCTBA

13.15. Teopema 0 Hax0X/I€HUH COOCTBEHHBIX 3HAUEHUH TMHEHHOTO omepaTopa Kak KOpHEH ero
XapaKTePUCTHYECKOTO MHOTOUJIEHA

13.16. Teopema 0 HaXOX/AE€HUU COOCTBEHHOTO MOANPOCTPAHCTBA, COOTBETCTBYIOLIETO
COOCTBEHHOMY 3HAYCHHMIO KaK si/ipa oreparopa

13.17. IlonsTHs crneaa U IJIaBHBIX MUHOPOB KBaJpaTHOW MaTpuibl. Teopema 0 BBIYMCIEHUU
XapaKTepUCTUYECKOTO MHOTOUJIEHA Yepe3 INIaBHbIE MUHOPBI MAaTPHULIbI IMHEHHOTO
oreparopa

13.18. IlonsTHE anreOpanyecKoil 1 reOMEeTPHUECKON KPAaTHOCTH COOCTBEHHOTO 3HAYCHHSI
JUHEeHoro onepaTtopa. TeopeMa o CBsI3U MOHATUH alireOpandyeckoi U reoMeTpUIeCcKon
KpaTHOCTH COOCTBEHHOT'O 3HAYEHUS JIMHEIHOTO orepaTopa

13.19. Teopema o mpsiMoii CyMMe COOCTBEHHBIX MOAMPOCTPAHCTB (O JTUHEHHON HE3aBUCUMOCTH
COOCTBEHHBIX BEKTOPOB)

13.20. IlonsiTHE MUAroHaIU3UPYEMOro JUHEUHOTO oneparopa. TeopeMa 0 MaTpulie JIMHEHTHOTO
oreparopa B 6a3uce u3 COOCTBEHHBIX BEKTOPOB

13.21. IloHsiTHE KOPHEBOI'O BEKTOPA KU KOPHEBOTO MOIIPOCTPAHCTBA

13.22. IlonsTne cepuu, onpeneasieMor KOPHEBBIM BEKTOpOM. [IoHATHE IUKIMYECKOTO
MOATNPOCTpaHCcTBA. Teopema o TMHEeHHOW He3aBUCUMOCTH CEpUH, OIpeesieMon
KOPHEBBIM BEKTOPOM

13.23. Omnpenenenue x0pJaHOBON KIETKU U )KOPJAHOBOM HOPMaJIbHON ()OPMBI MAaTPHILIBI
(>xopraHoBOM MaTpullbl). Teopembl O CyIIeCTBOBAaHUH U €IUHCTBEHHOCTH JKOPIaHOBOU
HOpMaJIbHON (hOPMBI MATPHLIBI

13.24. TeopeMbl 0 cMBICIIE aNTeOpandecKor U TEOMETPUICCKON KPaTHOCTH COOCTBEHHOTO
3HAYEHMS JINHEHHOTO Oneparopa

13.25. Anaroput™M HaxOXJIE€HHUS KOPAAHOBA Oa3uca U KOPAAHOBOI HOPMATBEHOU (hOpMBI
MAaTpPHIIBI



13.26. Addunnsie mpeoOpa3oBaHusI U OJHOPOIHBIE KOOPIUHATHI

14. IloBepxHOCTH BTOpPOro NOpsiika

14.1. YpaBHEHHs SJUIUINICOH A, OJJHOTIOJIOCTHOTO U ABYIIOJIOCTHOTO THIIEPOOIOUIOB,
AIUTUNTUYECKOT0 U TUIIEpO0INYECKOro NapadboIonu 0B, KOHYCa U UJIMHIPOB BTOPOTO
HopsAIKa

14.2. UccnenoBanue GopMbl IOBEPXHOCTU BTOPOTO MOPsIIKA 10 KAHOHUYECKOMY YPaBHEHHUIO

14.3. TlocTpoeHue ce4eHusI TOBEPXHOCTH BTOPOTO MOPSIAKA TPOU3BOJIIBHON MJIOCKOCTHIO

15. buiaunHeiinble M KBaJApaTH4YHbIE (POPMBI

15.1. Onpenenenne OMMHEHHON (YHKINU

15.2. Onpenenenne MaTpuilsl OnuHEHHOW GyHKIIMU. TeopemMa 00 OCHOBHOM CBOMCTBE
OounuHeitHoi (GyHKIuM U ee MaTpulbl. [loHsTHE OMMHENHHON QOopMBI

15.3. Teopema 0 BBIUMCICHUN MaTPHIIbl OMIMHEHHOW (PYHKIIUN TTPU U3MEHEHUH Oa3zuca
BEKTOPHOT0 IpocTpancTBa. Onpesesnienne KOHrpyIHTHBIX MaTPHI]

15.4. TlonsTre panra OWUIMHEHHOW (DYHKITMM ¥ HEBBIPOKICHHOW OMIMHEHHOW (QYHKITHH.
TeopeMa 0 HE3aBHCHUMOCTH paHTa OMIIMHEHHON (YHKIIMH OT BbIOOpa 06a3uca BEKTOPHOTO
MIPOCTPAHCTBA

15.5. Onpenenenne cuMMeTpudeckon ommmHeHon GyHkiuu. Teopema o marpure
CUMMETPUYECKON OMIHHEHHON (yHKIUN

15.6. Onpenenenue kBaapatnaHOW GopMbl. [IoHSITHE MaTPUIIBI U paHTa KBAAPATUIHOW (POPMEI.

15.7. Teopema 0 OMEKTUBHOCTH OTOOPAKEHUSI MHOKECTBA CUMMETPUYECKUX OMIIMHEHHBIX
(GyHKIUI Ha MHOKECTBO KBaJPAaTUYHBIX POpM

15.8. Onpenenenne KaHOHUYECKOTO ¥ HOPMAJILHOTO BUIa KBagpaTHuHOU opmbl. Teopema o
CYLIECTBOBaHMU 0a3uca B KOTOPOM KBaJpaTU4Has GopMa UMeeT
KaHOHWYECKHI/HOpMalIbHBIN Bua. Meron Jlarpamxka

15.9. Onpenenenuie noioKUTEILHOTO U OTPULATEILHOIO UHIEKCOB MHEPLIUU, CUTHATYPBHI.
3axoH nHepuuu CunbBecTpa

15.10. Omnpenenenue MONOXKUTEIBHO/OTPUIIATEIBHO ONPEACIICHHOM, TOJTyOnpeaeIeHHOM
KBaJ[paTUIHBIX POPM

15.11. Teopema o CBSI3H MOJIOKUTEIBHONH/OTPULIATEIILHON ONPEIETICHHOCTH KBAAPATUYHON
¢dbopmel ¢ unaexcamu unepuun. Kpurepuii Cunbsectpa

15.12. BunuHeiHbIe 1 KBaJpaTHYHbIEe ()OPMBI Ha EBKIIMIOBBIX BEKTOPHBIX MPOCTPAHCTBAX. 3
JIEMMBI O CBSI3U OMJIMHEHHBIX QYHKIMNA U JTMHEWHBIX OTIEpaTOPOB

15.13. CoiicTBa COOCTBEHHBIX BEKTOPOB CHMMETPUIECKOI MaTpuilpl. CrieKTpanbHas TeopeMa

15.14. TeopeMa o0 mpUBEACHUH KBAIPAaTUIHON (DOPMBI K TJIABHBIM OCSIM.

15.15. Ompenenenue runeprnoBEPXHOCTH BTOPOTO MOPSIIKA

15.16. Teopema o npuUBEAEHUH YPABHEHHUS BTOPOrO MOPSIKAa K KAHOHUYECKOMY BHY B
MPSIMOYTOJIBHON CHUCTEME KOOpJMHAT

5. O0pa3oBaTesibHbIE  TEXHOJIOTMHM,  MCIOJb3yeMble MNPH  OCYILIECTBJIEHUH
00pa3oBaTeIbLHOIO NMPoIecca Mo JMCHMUILINHE

BBoaHasi Jeknusi — 1aeT TEpPBOE IETOCTHOE MPEACTABICHUE O JAWCIUIUIMHE U
OpPUEHTHUPYET CTYJIEHTAa B CUCTEME W3Y4YEHUS NaHHON AUCHUIUIMHBL. CTYJIEHTHI 3HAKOMSITCS C
Ha3HAYCHHEM W 3aJa4aMH Kypca, €ro pPOJIbI0 U MECTOM B CHUCTEME YUYEOHBIX TUCITUIUIMH U B
CUCTeMe MOJATOTOBKH B 1enoM. Jlaercs KpaTkuii 0030p Kypca, MCTOpUsS Pa3BUTHS HAYKH H
MPaKTHUKH, TOCTHKEHHS B OTOM cpepe, MMEHA M3BECTHBIX YUYCHBIX, M3JIAral0TCsl MEPCIIEKTHBHBIC
HampaBJIeHUs1 uccienoBaHui. Ha 3Toil  JeKuuM  BBICKA3bIBAIOTCS  METOJAMYECKHE U



OpraHu3alMOHHbIE OCOOEHHOCTH PAadOTHl B paMKax ITaHHOM AMCHMIUIMHBI, a TaKkkKe JaeTcs
aHAJIN3 PEKOMEHyeMON yueOHO-METOJUUECKON JIUTEPATYPHI.

AxkaneMuyecKkasi JJeKuus (WIK JEKIHs 00IIEero Kypca) — nociie1oBaTeIbHOe N3JI0KEHNE
MaTepHuana, OCYLIECTBISEMOE MPEUMYILIECTBEHHO B BHJAE MOHOJIOTA IIPEnojaBaTels.
TpeboBaHMs K aKaJeMHUYECKOH JIEKIMH: COBPEMEHHBI HAay4HbI YpOBEHb M HAaCBHIIIEHHAs
MH(GOPMATUBHOCTb, yOequTeNnbHasi apryMeHTalus, JOCTyIHas M TIOHSATHas pedb, dYeTKas
CTPYKTypa M JIOTHKA, HaJM4YUe SIPKUX IPHUMEPOB, HAYYHBIX JOKa3aTEJbCTB, OOOCHOBaHUIA,
¢bakToB.

IIpakTHYeckoe 3aHsITHE — 3aHITHE, MOCBALIEHHOE OCBOCHHIO KOHKPETHBIX YMEHMM U
HAaBBIKOB U 3aKPCINNICHHUIO MMOJTYYCHHBIX HaA JICKIIUU 3HAHUH.

6. IlepeueHb HH(POPMALMOHHBIX TEXHOJIOTHIi, UCTOIb3YyeMbIX NMPH OCYIIECTBJIEHUHU
o0pa3oBaTe/IbHOTO TMpolecca MO AUCHUIUIMHE, BKJIIYasi MNepeyeHb JHIEH3MOHHOIO
NpOrpaMMHOI0 ofecriedyeHMsT M HHPOPMANMOHHBIX CHPAaBOYHBIX cHCTeM (mpu
HE00X0AMMOCTH)

B nporecce ocymecTBieHus 06pa3oBaTeIbHOIO MIPOLECCA UCTIONB3YHOTCS:

— st GOPMHUPOBAHUS TEKCTOB MaTEPHAIIOB JIJISI IPOMEKYTOUYHON M TEKYIEH aTTeCTaIliH
— nporpammsbl Microsoft Office, uznarensckas cuctema LaTeX;

— A moucka ydeOHOM mnuteparypel Oubmuotexku SApl'Y — ABTOMaTH3MpOBaHHAs
o6ubnmoreunas nHpopmannonsas cucrema "bBYKU-NEXT" (ABUC "byku-Next").

7. IlepeyeHb OCHOBHOW ¥ JONOJHHUTEIbHOW Y4eOHOW JMTepaTypbl, pecypcoB
HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTn «VHTepHeT», HEOOXOAUMBIX [JIA
OCBOEHHUS TUCHHUIINHBI

a) OCHOBHAs:

1. Bbexknemuiues, /I.B. Kypc aHanuTuueckoil reoMeTpun U JTUHEHHOM anreOpel: Y4ueOHUK
[DnexTpoHHBI pecypc] : yue6. — OnektpoH. gaH. — Cankr-IletepOypr : Jlanb,
2018. — 448 ¢. — Pexxum noctyma: https://e.lanbook.com/book/98235.

2. COopHHK 3a/1a4 [0 aHATUTHUYECKONH TeOMETPUU U JMHEHHOH anredpe [DIeKTpOHHBIH
pecype] : yue6. mocobue / JI.A. bexnemumena [u ap.]. — DnektpoH. naH. — CaHKT-
[lerepoypr : Jlamp, 2017. — 496 c. — Pexum  pocryma:
https://e.lanbook.com/book/97281.

3. Huxkonaes, A. B., Apdunnbie npoctpancTsa : mpaktukyMm / A. B. Hukonaes ; SIpoci. roc. yH-T,
Spocnasns, Apl'Y, 2018, 89¢

4. Huxonaes, A. B., Adp¢dunnsre npoctpancTsa [D1eKTpoHHBIN pecypc] : mpaktukyM / A. B. Hukonaes ;
SApocn. roc. yH-T, SIpocnasis, Apl'Y, 2018, 89¢

5. Kypom, A. T'., Kypc Bbicieii anredps! [InekTpoHHsbii pecype] : yueOHuk / A. I'. Kypomr. - 19-e uzn.,
crepeotwur., CII6., Jlans, 2013, 432¢

0) TOTOJTHUTENbHAS:

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

2. Hesckuii, M. B., Jlexiuu no anredpe [DnekTpoHHBIH pecypc] : ydueb. mocobue ams By3os / M. B.
Hescxkuil ; SIpocn. roc. yH-T, Spocnasis, SApl'Y, 2002, 264c

3. Kocrpukun, A. U., Benenne B anreOpy : yueOHuK mis By30B. U.1 : OcHOBBI
anredpsl. - 2-e u3f., uctp., M., Guzmatiur, 2004, 272¢

4. Koctpukusn, A. 1. BBenenue B anredpy: yueOHuK /uist By30B. U.2, JInHeiiHas anreopa
/" A. WU. Koctpukun; M-Bo o0m. u cmeu. obOpazoBanus PD. - 3-e m3n. - M.
®u3mariut, 2004. - 367c¢.

B) pecypchl cetu « UHTepHEeT»

1. DnexkrpoHHas 6MbIMOTEKa yueOHBIX MaTepuaioB SplyY
(http://www lib.uniyar.ac.ru/opac/bk _cat find.php).



8. MarepunajnbHO-TEXHUYECKAs 0a3a, Heo0XoauMan Jifi §: OCYLIEeCTBJICHUS
00pa3oBaTeIbLHOIO NMpolecca Mo JUCUUIINHE

MatepuanpHO-TeXHUYECcKas 6a3a, HeoOXoauMas IJsl OCYIIECTBICHHUSI 00pa30BaTEIBHOTO
rporiecca 1Mo JUCITUIUTHHE BKIIOYAeT B CBOM COCTaB CIEIMATbHBIC TTIOMEIIICHHUS:

— y4eOHBIC ayAUTOPUU AJIs TPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUTIA;

— y4eOHbIC ayUTOPUH IS POBEACHUS MTPAKTUUSCKHUX 3aHATHH (CEMHUHApPOB);

— yueOHbIe ayIMTOPUHU AJISl IPOBEICHHS TPYNIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTALINN];

— y4eOHbIe ayAUTOpPUU [UIsI TPOBEACHUS TEKYIIETO KOHTPOJS U MPOMEKYTOUHOM
aTTecTallMu;

— TIOMEIIEHHUS JIJIs1 CAMOCTOSTEIIbHON paboThI;

— IIOMCUICHUA IJIs1 XpaHCHI/IfI 158 HpO(i)I/IJ'IaKTI/I‘IGCKOFO O6CJ'Iy>KI/IBaHI/I$I TCXHUYCCKUX
CpenCTB O0yUYCHHUS.

CHCHI/IaJH)HBIe IIOMCUIICHU S YKOMHJIGKTOBaHBI CpCIICTBaMI/I 06y‘ICHI/I$I, CJIY)KaIIII/IMI/I JUUIA
MIPEACTABICHUS Y4eOHOM HHPOpMAIUK OOJIBIIION ayTUTOPHH.

[TomemeHust AJIT CaMOCTOSITENILHOM paOOThI OOYYArOIIMXCSl OCHAIICHBI KOMITBIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTBIO TOJIKIIOYECHHS K ceTh «MHTepHeT» M oOecredeHueM JOCTyma B
AJIEKTPOHHYIO WH(OPMAIIMOHHO-00Pa30BATEIBHYIO CPEAY OpTaHHU3AIIHH.

Ywuciio mocagouHbIX MECT B JICKIIMOHHOW ayJIUTOPHH OOJIbIIE JTUOO PaBHO CIHHUCOYHOMY
COCTaBy IIOTOKA, a B ayJAUTOPUU JUIS IMPAKTUUYECKUX 3aHATHH (CEMHHApOB) — CIIHCOYHOMY
COCTaBY I'PYIIIBI 00YyYarOITUXCSI.

ABTOP(BI) :

JoteHT xadeapsl TMCKPETHOTO aHAIN3a, K.(.-M.H. A.B. Huxomnaes

(noonucs)



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)

3aganus OTBeTHI
1. Haiitu obmiee pemeHne u OaHO YaCTHOE O6miee pemeHue:
peLlIeHUE CUCTEMbI JIMHEHHbBIX ypaBHEHUI: (%, =2x;3—x,+2,%,=X,+2 x,— 1,

[4x,—2x,—6x,+8x,=10,3 x,+2x,— 8x,— x| HacTHoe pewienne:
x,=2,x,=-1,x,=0,x,=0

2. Pemuts ypaBHEHUE: z=1-iV3
yeg v DB
128
3. BplunciuTh 3HAYEHUE BBIPAKEHUS: ( 3 4/ §)
dlg tHyiy
—1++/3i V3.3,
| —+=]

2 2

4. PemuTh MaTPMYHOE yPAaBHEHHME: 11234

X(3-5-23)+(5-23-1|X=(-231-1]

5. Bpbruncnuths MaTpuily A U HaAWTH K HEl A=[03-5124160);

obpatHyio A™": | A"'=1(2430-22-4-55-4-3
A=(10-2102101202)(320 8




BapuaHT KOHTPOJILHOI padoThI Ne 2
(Ilposepka OIIK-1 ¢ wacmu ymenuit pabomolt ¢ Zpynnamu, KoJabyamu, NOAAMU,
onpeoenumenem u panzom Mampuybl)

Samanus

OTBETHI

Pemmnth cucreMy JTUHEMHBIX YpaBHEHUH

[3x+2y+2z=0,2x+y+32z=3,x+4 y

B KOJIBIIE BBIYETOB IO MOJTYJIIO 5.

x=1,y=2,z=3

Breruncauts OIpEaACINTEIIb
|4554235712764715435308430)|

. Bpruuciauts OIIPCACIIUTCIIb n-T0 MOopAaKa:
11227005002007527--0000:"-,:0000-

. Jlansl Toukn A[6,2,1), B(3,1,3], C(2,3,6.
Haiitu miomaapr W BHYTPCHHHUC  YIJIbL
TpeyroipHuka ABC.

o=

. Jlansl Touxu A(3,5,4), B(8,7,4], C(5,10,4] u
D (4, 7.8 , SIBIIAIOIIAECS BEPLUIMHAMU
terpadapa. Haiitm o00BEM TeTpadapa u
JUTMHY BBICOTBI, OTYIIIEHHON U3 TOUKH A.

BapuaHT KOHTPOJILHOI padoThl Ne 3
(Ilposepka OIIK-1 ¢ wacmu ymenuii padomot ¢ KpUGbIMU 6Mopo2o NOpAOKa u

MHO20UJICHAMU)
3amganus OTBeTHI
. Ilpm Kkakux 3HaYEHHSIX Y CyMMa JBYX 3
KOpPHEH MHOTOWIECHA
3x°—6x"—yx+6
paBHa 0?
Haiit HOJI Muorourenos f|x| u gl x| u ero d(x|=[x+1]

JIMHEHHOE BhIpakeHue uepes [ (x| u glx]:
f(x):2x4—x3—3x2+x+1,
g(x)=x3—2x—1.

dx|=—[x—1)flx +(2 x2—3x+2)g(x)

. Pa3moxuTe MHOTrOYICH Ha HCIIPUBOAUMEIC
COMHOKHUTCIIM HaA IMOJIEM paluOHAJIBHBIX
YUCCII:

6x°+16x* +2x°—13 x> +4

(x+2)3x+2)[2x°—2x+1

CocraBUTh ypaBHEHHUE 3JUINICA, UMEIOIIETO
obmue (hokaTbHBIE XOPABI C THUIIEPOOIIOi
2 2
SX°_ 5y 4

4 6




Hamnucarp KaHOHUYECKOE ypaBHEHHE
KpUBOIl BTOpOro mopsiaka ¢ (okycamu Ha
ocu Ox, ecnu ee ypaBHEHHE B TOJIAPHBIX
KOOpJIMHATax UMEET BUI:

26

p:6—7cosq)

BapuaHT KOHTpOJIbHOMH PadoThI Ne 4
(IlIposepka OIIK-1 6 yacmu ymenuit padomol ¢ 6eKMOPHLIMU U ahhpunnvimu
npocmpancmeamu)

3aganusa

OTBETHI

OO0pa3zyer 7 MHOXKECTBO 2 X2 MaTpuIl ¢
paBHOW HYJIO CyMMOWH BCEX OJIIEMEHTOB
BEKTOpHOEe mpocTtpaHcTBOo? Ecnu na, 1o
HaWTH ero 0a3uc U pa3MEpPHOCTb.

Ila, oOpasyeT (IIpoBepKa CBOICTB).

bazuc:
1100-1},/010—1),(001—1|

PaszmepHocTh paBHa 3

JlaHb1 JIBE IIpsIMBIE. Y cTaHOBUTB,
[IEPECEKAIOTCS OHH, CKpELIUBAIOTCH,
napajuielbHbl WM coBHajgarT. Eciam
IpsSIMbIE TIEPECEKAIOTCS WIM IapajulebHbL,
COCTaBUTb  ypPAaBHEHHE  IUIOCKOCTH  HX
cozeprKalen

x—1 y+16 _z x+t3_y_z—-4

1 4 1" a4 27

IIpsiMbIe epecekaroTest
YpaBHEHUE IIIIOCKOCTH
2x—y+6z—18=0

Haiit TOUKy, CHMMETPUYHYIO K TOUYKE
(6,2,-1) OTHOCUTENBEHO MPSAMOIA:
[2x+y+22—3=0,4x+y+3z—5=0

—2,4,-3|

Haiitn  kakoili-HuOynp 06a3uc  CHUCTEMBI

BEKTOPOB W  BBIPA3WTh  4Yepe3  HEro

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

basuc: (01,02,04),
a,=2a,—3a,

Haiitu 6a3ucbl cyMMbl M TepecedeHHS
JMUHEWHBIX ~ obomouek  (d,,d,,d;) w
(b,,b,,b;):
=(1,2,1,-2] bl—(l 1,1,1
a,=(2,3,1,0 2 =(1,0,1,—1|
=(1,2,2,-3| b,=(1,3,0,— 4

Basuc cymmsl: d;,4d,,d;, b,
bazuc nepeceuenus:
b,=—2a,+a,+a,,
b,=5a,—a,—a,

BapuaHT KOHTpPOJIBHOI padoThl Ne 5
(IlIposepka OIIK-1 ¢ yacmu ymenuit padomolt ¢ €6KAUOOBLIMU EKMOPHBIMU
npocmpancmeamu u TUHEHLIMU Onepamopamu)




3amaHus OTBeTHI
Haiitu  coOcTBeHHBIE  TOANPOCTPAHCTBA L,=( 13,1,—4 )) s
JUHEWHOTO  omepaTtopa  OPTOTOHAIBLHOTO L,=([1,- 3,0) ,10,4,1 |)

POEKTUPOBAHHUSA 3-X MEPHOTO MPOCTPAHCTBA
Ha IUIOCKOCTb

3x+y—4z=0
Haiitu o0bemM TpeyronpHOM MPU3MBI C 196
BEpIIMHAMH A(0,1,0,1], B(1,1,3,2), 2
Cl0,3,1,5, A'(3,0,-1,2, B[4,023 u
C'3,2,0,6/
Haiitn COOCTBEHHBIE 3HAYCHUS u L ,=((2,0,1]),
COOCTBEHHBIE IOANPOCTPAHCTBA JIMHEHHOTO L,=([1,1,1))

oreparopa
(—212-102-203)

Haiitn oproronanpHelii 0a3uc BEKTOPHOTO
IIPOCTPAHCTBA
((1)132:1)1 (053’433) ) (3’0)230) 1) (3’6 P 130) )

(1!1)2!1))(_2’1)0!1)1(2)51_3)_1)

5. Haitu yros Mexay BEKTOpOM U

HOAIIPOCTPAHCTBOM:
L:((0,—1,—1,1),(,1,0,1,—1),(—3,1,1,0)),
x=(2,6,2,6|

w3

BapuaHT KOHTPOJIBHOI padoThlI Ne 6

(Ilposepka OIIK-1 ¢ wacmu ymenuit pabomol ¢ H#copoOarHo8oil HOPMAIbHOU PopMmoil,

NOGEPXHOCMAMU 6MOPO20 NOPAOKA, OUTUHEHHBIMU U KEAOPAMUYHBIMU (opmamu)

Samanus

OTBETHI

1. Haiitu HOpManbHBIA BUI KBagpaTUYHOMN

bopmsI:
2 2 2 2
3X1+2 XZ_X3_2X4+2X1 X2_4X2X3+2 X2X4

VitYs—Ys— Vi

2. Omnpenenurtb THII JIMHWH, HaWTH | Diurmc
KQHOHHUYECKOE YPAaBHEHHE M KAHOHHUYECKYIO Yy
CUCTEeMY  KOOpIWHAT, U300pa3uTh Ha Z+T_1’
IJIOCKOCTH. Kanonunueckas cucrema KOOpAUHAT:
5x*+6Xxy+5y°—6x—10y—3=0 0=10,1/,
1) (1
SN2t 222
3. Haiitu  ueHTp  CUMMETpUHM  KpHUBOIi, 14,2,-2]
MOJIyYEHHOW  CEYEHHEM  JIBYIMIOJIOCTHOTO
rurnepooIonIa

X’+2y'—47'=—4
IJIOCKOCTBIO X +Yy+22 =2




4. Haiitm xopaaHoBy ¢opmy u xopaaHoB | JKoprnanoa dopma:

0a3nc MaTpUIlbl IUHEHHOTO OTepaTopa: (3000031000310003]

1311-14110—141-1203] Yopaaros Gasc:

1. F,Al=(a-3* e,=(2,1,2,-1],
e,=(2,1,0,1/,
e,=(1,1,1,0),
e,=(0,0,0,1|

5. Pemuth ypaBHEHHE X=%(02—13],+(—46-35]
X°=(-26-37|

Kpurepun onenuBanus
Kaxxnoe 3amanue olieHUBaeTCs OTAEILHO B 4 Oaiia.
IlIxana oreHUBaHUSI PEIICHUS 3a/1a4H:

banbl Kpurepun
0 6amioB [TonHOE OTCYTCTBHE peLICHUS
1 Gamn 3amaya perieHa MeHee YeM Ha IOJIOBHHY,

WIH JIONYIIEHBI COJACpXKATEeIbHBIC OIIMOKH B
AITOPUTME PEIICHUS

2 bayuta 3amavya pernieHa HE TOJHOCTHIO, HO Oolee
4em Ha MOJIOBUHY, WA JOTIYIIEHBI
BBIYMCIIUTEIbHBIC OINMOKH, ITOBIHUSBIIME HA XOJ
penieHus 3a1a9u

3 Gamna 3anaya pelieHa, HO JIOTTYIIEHbI
HE3HAYUTEIbHBIC BBIUUCIUTEIbHBIC OIIMOKH, HE
BJIUSIIONINE HA XOJ] PEIICHHUS 3a/1a9H

4 6amna 3agayva perieHa BEpHO

banner cymmmupyeTcss 1Mo Bcel KOHTPOJIBHOM paboTe W TEPEBOAATCS B OLEHKY IO
CIEYIOLIEH IKaJIE:

banuabl Onenka
Menee 8 0amoB «HeynoBIeTBOPHUTEITLHOY
& — 11 6amoB «Y IOBJIETBOPHUTEIHHOY
12 — 15 6amioB «XOpoIIo»
Bonee 15 6amnos «OTIUIHOY

1.2 Cniucoxk BONPOCOB U (MJIM) 32aHUI )1 IPOBeEAEHUs] IPOMEKYTOYHOM
arrecTauuu

BapuaHT 3K3aMeHaIHOHHOTO OmMJeTa 3a 1 cemecTp

3ananus OtBeTbI
1. CdopmynupoBarh omnpeaencHrue 0a3HCHOTO Paznen 6.2




MuHopa. [Ipusectu npumep

2. CdopmynupoBatb onpeAcIeHue Paznen 5.16
BEKTOPHOTO  TPOU3BEJECHUS  BEKTOPOB.
[IpuBectu npumep

3. CdopmynupoBaTh olpeesieHe U HalucaTh Paznen 7.2
KaHOHUYECKOH ypaBHEHHE TUIepOO0IIbI

4. Ompenenuth KpaTHOCTh KOpHA X=—1 3
MHOTrOYJIeHa

4x°+8x'—3x"-17x'—13x-3
5. OmnpenenuTh BBIPOXKIEHA MAaTPUILIA WU HET Martpuia BeIpoKieHa
(1213223210023251]

6. CdopmynmupoBaTh M J0Ka3aThb TEOPEMBI O Paznen 4.3
€MHCTBEHHOCTH HENUTPaJIbHOTO u
CUMMETPUYHOTO 3JIEMEHTOB JUIsi OWHApHON
orepanuu

7. CdopmynupoBaTb U J0Ka3zaThb IPaBHIIO Pa3znen 5.12
Kpamepa

8. CdopmynupoBaTth W J0Ka3aTh TEOPEMYy O Paznen 8.15
palrOHATIbHBIX KOPHSAX MHOTOUWIEHA

9. Ilycte A — nXxn wmatpuna. Bxomutr mm Bxoaut co 3Hakom
MPOM3BEACHAE  OIECMCHTOB noOOYHOM _1 )1 51
JUaroHaii B  pa3BEPHYTOE BBIPAXKEHUE «
ompenenurensn? M, ecii BXOIUT, TO ¢ KAKUM HT& N
3HaKoOM? — 1] 2

10. Haiitu 3Hauenus a,b, ¢, ecnu u3BecTHO, 4TO 2 pemueHus:

=—1,b=—1,c=1,

OHHU SBJIAIOTCA KOPHAMU YPABHCHHA

3 2
x"—ax"+bx—c

1. a
2. b

=c=0,a—.moboeuucno

Kpurepuu onenuBanus

[Tokazatenu Kpurepuu 4-GannpHas IIKaia
(YpoBEHBb OCBOCHHUS)
OIIK-1 CTyJeHTOM JaH MOJHBIA, B JIOTHMYECKOM OTAN4HO
3HaTh: MOCJIEA0BATEIbHOCTH PA3BEPHYTHIM OTBET Ha (TOBBIIIIEHHBII
— HOCTaHOBKH 337121 MOCTaBJICHHBIH BOIIPOC, rie OH YPOBEHB)

JTUHEWHOU anreOpsl;
— OCHOBHBIE TTOHSATHUS

MPOJIEMOHCTPUPOBANl 3HAHUS TpeaMeTa B

MOTHOM 0o0beMe Yy4eOHOl MporpamMmBbl,
1 GOpMYyITUPOBKH 5
Teapem. JIOCTaTOYHO riy0oKo OCMBICTTBAET
— OCHOBBI TEOPHH JTUCIUILTUHY, CaMOCTOSITENLHO, u
MCYCPIBIBAIOIIC OTBEYaET Ha

P




MaTpHIl |
oTpeIeTuTeNeH;

— CBOMCTBA
MHOTOYJICHOB;

— Kiaccu(pUKaIuio u
CBOWCTBA KPUBBIX
BTOPOTO MOPS/IKA.

— OCHOBBI TEOPHUHU
BEKTOPHBIX
MIPOCTPAHCTBR.

Ymern:

— pelaTh CUCTEMBI
JIMHEHHBIX YPAaBHECHUI;
— BBIIOJIHATH
oIeparnyy ¢
MaTpULaMH;

— HaXOJUTh KOPHU
MHOTOWIEHOB;

— BBINOJIHATH
orepanuu ¢
BEKTOpaMUu;

— MCCIIE0BATh KPUBBIE
BTOPOI'O MOPSIZIKA;

— JIOKa3bIBaTh
OCHOBHBIE
YTBEPKICHUS U
TEOPEMBI.

Baagers:

— MaTEMaTU4YCCKUM
anmapaToM aireopsl U
reoMeTpHu;

— HaBbIKaMU
UCIIOJIb30BaHUS
anmapara ajareopsl 1
TeOMETPUH IIpH
PCUICHNU KOHKPETHBIX
3ajay.

JOITOJIHUTCIBbHBIC BOHpOCBI, HpI/IBOI[I/IT
COOCTBEHHBIE TPUMEPHI IO MPOOIEMAaTHKE
[TOCTaBJIEHHOTO BOIIPOCA, peru
NPEUIOKEHHBIC TPAKTHUECKUE 3aJaHus 0e3
OIIIHOOK.

CryneHTOM [aH pa3BEepHYTBHI OTBET Ha
MIOCTaBJIEHHBIM  BONpPOC, TA€  CTYIAEHT
JNEMOHCTPUPYET 3HAHMSA, TPUOOPETECHHbBIE HA
JEKIIMOHHBIX U IMPaKTUYECKHX 3aHATHUAX, a
TaK)K€ IOJIy4CHHbIE IIOCPEACTBOM U3Y4YECHUS
00s13aTebHBIX Y4YeOHBIX MaTepHuajoB IO
KypCy, aeT apryMEHTUPOBAHHBIE OTBETHI,
MIPUBOAUT IPUMEPHI, B OTBETE IPUCYTCTBYET
CBOOOJHOE  BJIAJICHUE  MOHOJOTHYECKOM
peYbIO, JOTUYHOCTh M MOCIEA0BATEIBHOCTh
orBera. OHAKO JIOMYCKAETCsS HETOYHOCTH B

OTBECTC. Pemmin MMPECATOKCHHBIC
MPAKTUYCCKUC 3aJaHusd C HEOOJIBIITUMU
HETOYHOCTAMMU.

Xopowo
(6a30BbIil YpOBEHB)

CTyZleHTOM J1aH OTBET, CBUJIETEIbCTBYIOIIHI
B OCHOBHOM O 3HaHUU MPOIECCOB
M3y4aeMOl JUCHMIUIMHBI, OTINYAOIIAICs
HE/IOCTaTOYHOM TIIIyOMHOM U  TOJIHOTOM
PacKpbITHsI TEMbl, 3HAaHUEM OCHOBHBIX
BOIIPOCOB TEOPHH, crnabo
chOpMHUPOBAHHBIMA  HABBIKAMU  aHAJIA3a
SBJICHUM,  TMPOIECCOB,  HEIOCTATOUYHBIM
YMEHMEM  JaBaThb  apryMEHTHUPOBAHHbIE
OTBETHI u MIPUBOAUTH MIPUMEDPBI,
HENOCTATOYHO  CBOOOJHBLIM  BJIaJ€HUEM
MOHOJIOTHYECKOW peyblo, JOTUYHOCTHIO U
IMOCJIEIOBATEILHOCTHIO OTBETA.
JlommyckaeTcsi ~ HECKOJIBKO  OmMOOK B
coep)KaHUU OTBETa " pelIeHnn
IIPAKTUYECKUX 3aaHUMN.

Y 10BIIETBOPUTEITHHO
(OpOroBbIN YPOBEHD)

CTy,[[eHTOM JaH OTBCT, KOTOpBIﬁ COACPKUT

pan CEPBE3HBIX HETOYHOCTEH,
OOHApYKUBAIOMIMA HE3HAHHE MPOIIECCOB
H3y4aeMoi MpeAMETHOU obacTw,

OTJIMYAIONIUICS HETITYyOOKHUM PpPacKpbhITHEM
TEMbl, HE3HAHHUEM OCHOBHBIX BOIIPOCOB
TEOpUH, HECPOPMUPOBAHHBIMH HABBIKAMH
aHanu3a SIBJICHHM, MPOILECCOB, HEYMEHUEM
aBaTh apryMEHTUPOBAHHBIE OTBETHI,
CIa0BIM BJIaJICHAEM MOHOJOTHYECKOMN
peuyblo,  OTCYTCTBUEM  JIOTMYHOCTH U
IIOCJIEIOBATEIIbHOCTH. BriBoab:
IIOBEPXHOCTHBI.  PellleHne mnpakTUYecKux
3aJlaHUM HE BBIMOJIHEHO. T.e CTyIeHT He
CHOCOOCH OTBETHTHh Ha BOIPOCHI Jaxe MpHU
JIOMTOJTHUTEIBHBIX ~ HABOJSIIMX  BOMPOCAX
MPENoAaBaTeNsl.

HeynosneTBopurenbHO
(ypoBeHb He
copMHpOBaH)




BapuaHT 3k3aMeHAllMOHHOI0 OHMJ1eTa 3a 2 ceMecTp

3ananus OtBeThl

1. CdopmymnupoBarhb onpeJeraeHue Paznen 13.11
COOCTBEHHOTO BEKTOpa JMHEHHOT O
oneparopa. [Ipusectu npumep

2. CdopmynupoBaTh ONpPEICICHUS BBITYKION Pazgen 11.11
KOMOMHAIIMM M BBIOYKJIOW  00OJIOYKH
MHOKecTBa Touek. [IpuBectu npumep

3. CdopMynupoBaTh ONpeeNICHUs E€BKIU0BA Paznen 12.1
BEKTOPHOT'O IPOCTPAHCTBA

4. Haiitu IUIOIIA b TPEYTOJIbHUKA 343
A(1,1,1,1),B(3,1,3,2],C(4,0,2,2] 2

5. Omnpenenuth SBISIETCS JM KBaJpaTUYHAs He sBnsercs
(dbopma OTpHIIATEIILHO OMPEAETICHHOM

—x*=5 yz—zz—4xy—2 \74

6. CdopmynupoBaTh U JOKa3aThb HEPABEHCTBO Paznen 12.5
TpeyrojbHHKa

7. CdopmynmupoBaTh U J0Ka3aTh TEOPEMY O Paznen 9.12
TEOMETPUUYECKOM CMBICIIE paHTa MaTPUIIbI

8. Cdopmynupoath u JI0Ka3aTh Paznen 15.13
CHEKTPAIBHYIO TEOPEMY

9. Haiitu cymmy duncen, oOpaTHBIX K i, 1,14
COOCTBEHHBIM 3HAYEHUSIM MATPHUIIBI 1 A A

211110104
10. CocraButs MaTpHUIly oreparopa 0—1-10]

OpPTOrOHAJILHOT'O/3€PKAIbHOTO  OTPAXKEHHS
Ha IUIOCKOCTH OTHOCUTEIBHO  IPSIMOU
x+y=0




Kpurepun onenuBanus

[Tokazarenu Kpurepuu 4-0annpHas IMIKaa
(YpoBEHb OCBOECHHUS)

OIIK-1 1. 3HaHUE OCHOBHBIX OMPECICHUN U TEOpEM OTIUYHO

3HaTh: TUHEHHOW anreOpsl U aHATUTHIECKOM (TOBBILICHHBIH

— TOCTaHOBKY 321 TreOMeTpHH. YPOBEHB)

JUHEWHOU anreOphl 1

aHATUTUYECKOU 2. YMeHHe caMOCTOATEIbHO TOKA3bIBATh

TeOMETPUH; YTBEPXKACHUS U pEIIaTh TEOPETUIECKHE

— OCHOBHBIE IMOHATHS U 3aJ]auyl B paMKax Kypca aiareopsl 1

(hopMyIIMPOBKH TEOPEM TeOMETPUH.

JTUHEWHOU anreOpsl 1

aHAJIMTHYECKOM 3. YMeHue peniatb OCHOBHBIE 33j[auy Kypca:

reOMeTpUH; olepanyy ¢ BEKTOpaMH U TOYKaMH B

— BEKTOpHBIC, ad)(OUHHBIC adGUHHABIX W eBKIMIOBEIX MMPOCTPAHCTBAX,

Y eBKJIHJIOBBIE MTOCTPOEHUE MATPHIIBI TMHEHHOTO omepaTopa

MIPOCTPAHCTBA, U HCCIIEIOBaHNE €r0 CBONCTB, MMOUCK

— KJIAaCCU(UKALHIO COOCTBEHHBIX 3HAUCHUH 1 COOCTBEHHBIX

MTOBEPXHOCTEN BTOPOTO BEKTOPOB JIMHEWHBIX ONIEPATOPOB, IOCTPOCHUE

NIOPSIIKA; Y IPUMEHEHHE KOPJAHOBOW HOPMAJIbHOM

— OCHOBBI TEOPUU (hopMBI, UcciieIOBaHNE KBAAPATHIHBIX (POPM,

JUHEWHBIX ONEPaTOPOB I | TPHUBEACHUE YPABHEHUH BTOPOTO MOPSIIKA K

KBaJIPpaTUIHBIX (HOPM. KaHOHHYECKOMY BUY.

Ymetn: 4. YMeHwue pemarTs 3a/1a4u TUMHEWHOH aareOps

— BBITIOJTHATH OIIEPalun Y aHAJTUTHYECKOW T€OMETPHH TTOBBIIEHHON

C BEKTOpaMH; CJIOKHOCTH HaJl IPOU3BOJIBLHBIMHU

— Hcce1oBaTh CBOMCTBA BEKTOPHBIMH MPOCTPAHCTBAMHU

JIMHEWHBIX ONIEPATOPOB;

— pemarp 5. Bnajgenue MaTeMaTH4eCKUM anmnapaTom

TeOMETpUYECKHE 3a/1a4H anreOpbl U TEOMETPHH.

B €BKJIUJIOBOM

MIPOCTPAHCTBE;

— UCCIIeN0BaTh KpUBbIE U | 1. 3HaHWE OCHOBHBIX OIPEACICHUI U TEOpEeM Xoporiio

MOBEPXHOCTH BTOPOTO
MOpsIJIKa B 00IIEM BUJIE;
— JOKa3bIBaTh OCHOBHBIC
X BCIIOMOI'aTCJIbHbIC
YTBEPXKICHUS H TEOPEMBI
13 Kypca anreOphl U
TEOMETPUHU.

Baagern:

— MAaTCMAaTUYCCKHUM
anmapaToM aireOpsl 1
TEOMETPUH;

— HaBbIKaMHU
HCITOJIb30BaHU
amnmapata ajareOpsl u
TEOMETPHUH TIPH PEIICHUH
KOHKPETHBIX 3a]1a4.

JMHEHHOH anreOpbl ¥ aHAIUTUIECKON
T€OMETPHHU.

2. YMeHMe BOCTIPOU3BOIUTH JIOKA3aTEIbCTBA
OCHOBHBIX M BCITOMOTATEIbHBIX YTBEPKICHUI
1 TEOpeM U3 Kypca anreOpbl ¥ TeOMETPHH.

3. YMeHue pemaTh OCHOBHBIE 3aJaull Kypca:
OTIepaIiy C BEKTOPAaMH U TOUYKaMU B
a(UHHBIX U eBKINIOBBIX ITPOCTPAHCTBRAX,
MOCTPOCHUE MATPHUIIBI IMHEHHOTO oTepaTropa
Y MCCIICIOBAaHHUE €0 CBOUCTB, IOUCK
COOCTBEHHBIX 3HAUCHHUN ¥ COOCTBEHHBIX
BEKTOPOB JIMHEHHBIX ONIEpaTOPOB, TOCTPOEHHE
Y IPUMEHEHHUE KOPAAHOBOM HOPMaJIbHOM
(hopMmbl, HCCeI0BaHNE KBaIPaTHUHBIX (HOPM,
MpUBEICHUE ypaBHEHUI BTOPOTO MOPsIIKa K
KaHOHUYECKOMY BUITY.

(6a30BBI YpOBEHB)




3. Biramenne MaTeMaTHYECKIM aIapaToM
anreOpbl ¥ TEOMETPHH.

1. 3HaHME OCHOBHBIX OMPECICHUA U TEOPEM Y 10BIIETBOPUTEIIBHO
JTUHEHHOW anreOpsl U aHATHTHICCKOM (ILOPOTOBBII yPOBEHD)
TeOMETpPHH.

2. YMeHue pemaTs TUIIOBBIE 33Ja4H Kypca:
orepamnum ¢ BEKTOpaM1 U TOUKaMU B
adPUHHBIX U €BKIUIOBBIX IPOCTPAHCTBAX,
MOMCK COOCTBEHHBIX 3HAYCHUH U
COOCTBEHHBIX BEKTOPOB JIMHEHHBIX
OIIepaTopoB, MPUBEACHNE YPABHEHU BTOPOTO
nopsgaKa K KAaHOHUYECKOMY BUY.

3. BnaneHne MaTeMaTHYeCKUM anmapaTom
anredpbl ¥ TE€OMETPUH.

3HaHI/I$I, YMCHUA 1 HABBIKU HeynOBJ’[eTBOpHTCJ’IBHO
c(OpMUPOBAHBI B HEAOCTATOYHOM (YpoBeHb He
CTETICHH chopMHUpOBaH)

Tect aana CaMOIIPOBEPKH 110 pe3yJibTaTaM OCBOCHHUSA TUCHUIIJINHBI

Cucrema JIMHENHHBIX YpaBHEHUH
[2x—y+32z=1,3x+2y—2z=2,4x+5y—5z=3
1) umeer 01HO pelIeHHUE;
2) uMeeT JBa peuIeHUs
3) umeeT GECKOHEUHO MHOTO PELICHUH;
4) He UMeeT peIICHU.
Haiitu 3nauenus X,y , Z Ipu KOTOPBIX MaTpuua A siBisieTcsi oOpaTHO# K MaTpuue B:
A=(3-21-11-1xy0),B=(221332107
1) x=1,y=2,2=0;
2) x=—3,y=2,z=1;
3) x=0, y=0,z=1;
4) HU OpU KaKUX.
Haiigure yncno, o6paTHOE K 7 B KOJIbIIE BEIUETOB Z,; o Moxayio 17
1) 3;
2) 5
3) 7;
4) uucno 7 He UMeET 0OPATHOTO B KOJbIIE Zy;.
[Ipu xakoM 3HAYCHUH TTapaMeTpa d OMPEICTUTEIh MATPHUILIBI
laa5a141400311437|
paBeH 427
1) 2;
2) 3;
3) 4;
4) 5.
Haiitn 00bEéM TeTpadmpa ¢ BepIIMHAMU B TOYKaX A(2,1 ,— 1), B (3,0,2), Cl51,1) u
D(0,—1,3).
1) 1;

1
2) >




3) %;
4) Touku A,B,C,D nexar Ha OJHOM IJIOCKOCTH.
6. HaiiguTe yncio pa3InyHbIX palMOHAIbHBIX KOPHEH MHOIOWIEHA
3x’—x*—9x—4.
1) 3;
2) 2;
3) 1;
4) MHOrO4IEH He UMEET PallMOHAIbHBIX KOPHEHl.
7. OmnpenenuTs B3aUMHOE PacHOJIOKEHUE PIMOI
x—1_y—2_ z+3
4 -1 2

" IINIOCKOCTHU
3x+2y—5z+2=0.
1) npsiMas nepecekaet MI0CKOCTh;
2) npsamad rnapajuviciibHa IJI0CKOCTHU,
3) mpsimasi ICKHT B INIOCKOCTH;
4) mpsiMasi ¥ TUIOCKOCTh CKPELUBAIOTCS.
8. HaiiTi pa3mepHOCTh TUHEHHON 000JI0YKHA 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.

n
9. Jnsa BekTtopoB Uj,U,,Us;,U, U3BECTHO, YTO BCE IOMAPHBIE YIJIBI PaBHBI o Bri6epute

BEpHBII BapUaHT:
1) BekTOpa JTMHEHHO 3aBUCHUMBI;
2) BeKTOpa JIMHEWHO HEe3aBUCHMBI;
3) BekTopa MOTYT OBITh KaK 3aBUCHUMBI, TAK 1 HE3aBUCHMBI.
10. Kakoii U3 mepevrciIeHHbIX BEKTOPOB SBJSETCS COOCTBEHHBIM ISl JIMHEMHOTO OTiepaTropa

C MaTpulLein
41-125-244-1]
1) (1,1,1);
2) (1,3,5
3) (1,2,4);
4) 10,0,0).

11. KBanparuunas ¢popma
X+3Y +47°+2xy+4 xz+2 yz
1) TONIOXUTENBHO OTNpEeIeTICHa;
2) OoTpHUIIaTEIHLHO OTMPEICIICHA;
3) TOJIOKUTENILHO MOJIyOTpe/IeieHa;
4) wne ompenenena?

12. OnpenenuTs TUI KPUBOM BTOPOTO MOPSIIKA
5x*+6xy+5y’—6x—10y —3=0.
1) smnurc;
2) runepOoua;
3) mapabomna;



4) BBIPOXKIIEHHBIN Ccy4ail — napa nepeceKaromuxcst MpsiMbIX.

IIpaBujbHBIE OTBETHI

Bonpoc No IIpaBujIbHBIN OTBET Bomnpoc Neo [IpaBuiIbHBIN 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




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.



2.2. Hepeqeﬂb KOMHeTeHHHﬁ, ITanbl UX (l)OpMHpOBaHI/Iﬂ, ONnmHUCaAHME MoKAa3aTeeH u KPUTEPUEB ONCHUBAHUA KOMIIeTEHIIMH Ha PAa3JIHYHBIX

Tanax ux ¢gopmMupoBaHus

Jransl IlIkana ¥ KpUTEPHH OLEHUBAHMUS KOMIIETEHITUIH
Ko OpMHU- Ha Pa3JINYHBIX 3Tanax ux (OpMUPOBAHUS
A dopma (bop IHoka3zarean P (bopmup
KOMIIe- poBaHus
KOHTPOJIsSI OLICHMBAHUS
TEeHINH (Ne TemMbI . . .
Iloporossblii ypoBensb | IIpoaBHHYTHI YpOBEeHB Bbicokuii ypoBeHb
(pa3nena)
OomenpodeccuoHalbHbIe KOMIETEHIIUN
OIIK-1 | KontponbHbie 1-8 3HaTh: 1. 3HaHME OCHOBHBIX 1. 3HaHME OCHOBHBIX 1. 3HaHME OCHOBHBIX
paboter Ne 1 - 3, — IIOCTaHOBKU 3aJ1a4 OIPEJIEIEHUN U TEOpEM OIPEJIEIEHUN U TEOpEM ONPEICIECHUN U TEOpEM JTMHEUHON
AK3aMEH JTUHEWHOH anreOpsr; JUHEWHO anreOphl. JIUHEWHO anreOphl. anreOphl.

— OCHOBHBIC ITOHATHA 1

(OpPMYIHPOBKU TEOPEM.

— OCHOBBI TEOPUU
MaTpull 1
OIpeIeTUTENEH;
— CBOICTBa
MHOTOUJIEHOB;

— KIIaCCU(UKAIIAIO U
CBOMCTBAa KPUBBIX
BTOPOTO MOPAIKA.
— OCHOBBI TEOPUH
BEKTOPHBIX
MIPOCTPAHCTB.

Ymers:

— pellaTh CUCTEMBI
JINHEUHBIX YPaBHEHUN;
— BBINOJIHATH ONEPalluU
C MaTpHULIaMU;

— HaXOJUTb KOPHU
MHOT'OYJICHOB;

2. YMeHHe pemaTh
TUIIOBBIE 331a4H Kypca:
CHUCTEMBI JIMHEHHBIX
YpaBHEHUH, Olepalnu C
MaTpHUIaMH,
BBIYHCIICHUE
OTIPEIETUTETIS, TIOMCK
KOPHEN MHOIO4JIEHA,
ONEpAaLUU C BEKTOPaMH.

3. Binageunue
MAaTEMAaTUYCCKUM
anmapaTtoM anreopsl U
FCOMETPHUHU.

2. YMeHue BOCTIpOU3BOIUTh
JI0Ka3aTeIbCTBA OCHOBHBIX
Y BCTIOMOTATEIBFHBIX
YTBEPKJIEHUM U TEOPEM U3
Kypca anreopsl 1
TEOMETPHUH.

3. YMeHue pemartb
OCHOBHBIE 33J]a41 Kypca:
CUCTEMBI TMHEWHBIX
YpaBHEHUH, KOMILJIEKCHBIE
4HCIIA, ONEpaLUU C
MaTpHLIAMH, BEIYHCIICHHAE
OIpENEIUTENS U paHra
MaTpHLbl, CBOICTBA
MHOTOYJIEHOB U KPUBBIX
BTOPOTO MOPSIIKA,
ONEPALMH C BEKTOPaMH.

4. Bnaneuune

2. YMeHue caMOCTOSATEIbHO
JO0Ka3bIBaTh YTBep)KIleHI/IH nu
pelaTh TEOPETUUECKUE 3aau B
paMKax Kypca anreOpsl 1
TeOMETPUH.

3. YMeHue pemaTth OCHOBHBIE
3aJ1a4u Kypcea:

CHCTEMBI JIMHEWHBIX YPaBHEHUH,
KOMIIJIEKCHBIE YHCIIa, OIIEPaLlu C
MaTpHULlaMH, BEIYHCIICHNE
OTIpeICTUTENS U paHra MaTPHIIbI,
CBOWCTBA MHOTOYJICHOB M KPHUBBIX
BTOPOI'O MOPSAJKA, ONIEPALIUH C
BEKTOpPaMHU.

4. YMeHwue permarh 3a1auu
JMHEWHOH aireOphl MOBBIIICHHOMN
CJIOKHOCTH HaJ| TPOU3BOJIBHBIMU

KOJIBLIAMHU U MOJIAMHU

— BBINOJIHATE Ollepalun MaTeMaTUYECKUM
C BEKTOpaMH; anmapaToM anreOpsl U 5. Brianenue mateMaTU4eCKUM
— MCCIIEI0BaTh KPUBBIE TEOMETPHUH. anmnaparoM ajreOpsl U




BTOPOTO TIOPSJIKA;
— JI0Ka3bIBaTh
OCHOBHBIE
YTBEPKACHUSA U
TEOPEMBI.

Baagers:

— MaTeMaTH4YCCKUM
anmaparoM anreOpsl U
I€OMETPHUH;

— HaBBIKAMU
WCTIOJIb30BaHUs
anmapara ajareopsl u
TeOMETPUH IIpU
PCHICHNHN KOHKPETHBIX
3ajad.

TeOMETpHUH.

Kontpon
bHBIE Pa0OTHI No
4 — 6, 3K3aMeH

9-15

3HaTh:

— IMOCTAHOBKH 33124
JTMHEHHOH anreOpbl 1
AHATUTUYECKON
TeOMETPHH;

— OCHOBHBIC TTOHATHS U
(hOpMYIIUPOBKH TEOPEM
JTTHEHHOW anreOpsl 1
AHAIUTHYECKON
TeOMETPUY;

— BEKTOPHBIE,
adpuHHBIE 1
CBKJIHJIOBBIC
MIPOCTPAHCTBA,

— Kiaccu(uKaIuio
[IOBEPXHOCTEN BTOPOrO
MOPSJIKA;

— OCHOBBI TEOPHHU
JIMHEWHBIX ONEpPaTOpOB
W KBaIPATUYHBIX (opM.

1. 3HaHNE OCHOBHBIX
OIPEJIEIIECHUN U TEOpEM
JTMHEHHOH anreOpsl 1
AHATUTUYECKOU
TreOMETPHU.

2. YMeHue pemaTh
TUIIOBBIE 331241 Kypca:
OIepalyy ¢ BEKTOpaMu

U TOYKaMH B
adHUHHBIX H
EBKJIMJIOBBIX
MIPOCTPAHCTBAX, TOUCK
COOCTBEHHBIX 3HAUCHHH
1 COOCTBEHHBIX
BEKTOPOB JINHEHHBIX
OTIEPaTOpOB,
NpUBEICHUE yPaBHEHUH

BTOPOT'O MOpsAKa K

KaHOHHUYECKOMY BHIY.

1. 3HaHNE OCHOBHBIX
OIPELIEIEHUN U TEOpEM
JTMHEHHOH anreOpsl u
AQHAJMTUYECKON T€OMETPUH.

2. YMeHue BOCTIpOU3BOIUTh
JI0Ka3aTeIbCTBA OCHOBHBIX
Y BCTIOMOTATEIBHBIX
YTBEPKJIEHUM U TEOPEM U3
Kypca anreopsl 1
TEOMETPHUH.

3. YMeHue pemarb
OCHOBHBIC 33Ja4H Kypca:
oIepanuy ¢ BEKTOPaMH U
TOYKaMH B apPUHHBIX U

EBKJIMIOBBIX
MPOCTPAHCTBAX,
MIOCTPOCHUE MAaTPHIIBI
JIMHEMHOTr0 oneparopa u

1. 3HaHNE OCHOBHBIX
ONPENCIICHUN U TEOpEM JTMHEUHON
anreOpsl U aHATUTUIECKOM
T€OMETPHHU.

2. YMeHue caMOCTOSATEIbHO
J0Ka3bIBAaTh YTBep)KI[eHI/IH nu
pelaTh TEOPETUUECKUE 3aaud B
paMKax Kypca anreOpsl 1
TeOMETPUH.

3. YMeHue peniatb OCHOBHBIC
3aJauM Kypca:
OIIepaLy C BEKTOpaMH U
TOYKaMU B aUHHBIX U
€BKJIMJIOBBIX POCTPAHCTBAX,
MOCTPOCHUE MaTPHIIbI THHEHHOTO
OTIepaToOpa U MCCIICAOBAHUE €TO
CBOWCTB, IOUCK COOCTBEHHBIX
3HAYCHHH U COOCTBEHHBIX




YMern:

— BBIIOJIHSATH ONepaluu
C BEKTOPaAMH;

— HCCIIEN0BATh
CBOMCTBA JTHHEHHBIX
OTIEpaTOPOB;

— pemiaTth
TEOMETPUIECCKUE
3aJa41 B €BKIMI0BOM
MIPOCTPAHCTBE;

— UCCIIEIOBATh KPUBBIE
Y TOBEPXHOCTH BTOPOTO
TIopsiIKa B OOIIIEM BHJIC;
— JIOKa3bIBaTh
OCHOBHEIC B
BCIIOMOTaTeJIbHbIE
YTBEPXKIICHUS U
TEOpEMBI U3 Kypca
anreOpsl ¥ TEOMETPH.

Baaners:

— MaTeMaTHYECKUM
arnmapaToM anreOpsl U
reOMETPHH;

— HaBBIKAMU
WCTIOTIb30BaHHS
ammapara ajareopbl u
TeOMETPHUU NIPH
peIIeHuN KOHKPETHBIX
3aad.

3. Bnagenue
MaTeMaTHYECKUM
anmapaToM anreopsl U
FEOMETPHUH.

HCCIIEIOBAHHUE €r0 CBONCTB,
MOMCK COOCTBEHHBIX
3HAYEHHI U COOCTBEHHBIX
BEKTOPOB JINHEWHBIX
OIepaTopoB, IOCTPOSHUE U
MPUMEHEHHE KOPIaHOBOU
HOpMAaJBbHOH (POPMEI,
HCCIIeZIOBaHUE
KBaJpaTHYHBIX (HOPM,
MpUBEACHUE YPaBHEHUI
BTOPOI'O MOPAJIKA K
KaHOHUYECKOMY BHUIY.

3. Binagenue
MaAaTEMAaTHUYCCKUM
anmapaToM anreOpsl U
TEOMETPHHU.

BEKTOPOB JINHEHHBIX OTIEPaTOPOB,
MIOCTPOEHUE U TPUMEHEHHE
JKOpAAHOBOM HOpMaJIbHON

(hopMbI, UCCIIe0BaHUE
KBaJpaTHYHBIX POPM,
[IpUBEACHUE YPaBHEHUI BTOPOTO
HOPsIIKa K KAHOHMYECKOMY BUJLY.

4. YMmenue pemarb 3a1auu
TUHEHHOW anreOpsl 1
AHAJIUTUYECKON reoMeTpru
MOBBIIICHHOM CJI0XHOCTH HaJ
MTPOU3BOJIBHBIMH BEKTOPHBIMHU
MIPOCTPAaHCTBAMH

5. Bnagenue MaTeMaTHYECKUM
anmapaToM anredpsl U
TEOMETPHH.




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 3HAHHI 110 MPOrpamMme JUCHUIUINHBL

3HaHWE OCHOBHOW TEPMHUHOJIOTUM JAaHHON O0O0JIacTH 3HAHWUN, CTHIUCTHYECKU
rpaMOTHOE, JIOTUYECKH IPaBHIBHOE U3J0KEHHE OTBEeTa Ha BOIPOCH 0e3
CYIIECTBEHHBIX OIHUOOK;

BIIQJICHUE HHCTPYMEHTAPUEM JMCLMIUIMHBI, YMEHUE €ro MCIOJIb30BaThb B
pEIIeHUH CTaHAPTHBIX (THUIOBBIX) 3314,

CIIOCOOHOCTh CAMOCTOSTEIBHO MPUMEHATH TUIIOBBIE PEILICHUS B paMKax padoueit
[IPOrpamMMbl TUCLHUILINHBI;

YCBOEHHE OCHOBHOM JIUTEpaTyphl, PEKOMEHAOBaHHOW paboyeil mporpammoit
JUCUUILIUHBI;

3HaHWe 0a30BbIX TEOPHH, KOHUENIMA U HalpaBICHUH IO H3ydyaeMoi
JUCLUIUINHE;

caMocTosiITeNIbHAs paboTa Ha TNPAKTHUYECKUX U JIAOOpPaTOPHBIX 3aHATHUSX,
NEPUOUYECKOE Y4YacTUE B TPYMIOBBIX OOCYXJEHUSX, NOCTAaTOYHBIH YpPOBEHb
KYJIbTYPbI UCTIOJIHEHUS 3a/1aHHM.

[TpoaBUHYTHIN ypoBeHb (00IIME XapaKTEPUCTHKH):

JIOCTaTOYHO TIOJHBIE W CHUCTEMAaTH3UPOBAaHHBIE 3HAHUS B 00BEME MPOrpaMMBbI
JUCLUIUINHBL;

WCIIOJIb30BAHWE  OCHOBHOM  TEPMHUHOJIOTMM  JaHHOW  OOJIaCTH  3HAHUM,
CTUIIMCTUYECKU TPaMOTHOE, JIOTMYECKU IIPAaBWIBHOE U3JI0KEHHE OTBETa Ha
BOIIPOCHI, YMEHHUE J€IIaTh BBIBOIBL;

BIAQJCHUE HWHCTPYMEHTAPUEM JMCLMIUIMHBI, yYMEHUE €ro MCIOJIb30BaTh B
pelieHny yuyeOHbIX U Tpo(ecCHOHAIBHBIX 3aa4;

CHOCOOHOCTh CaMOCTOATENBHO pelIaTh CIIOKHBIE 3a/1a4uM (MPoOJIeMbl) B paMKax
paboueil mporpaMmbl AUCHUILIUHBI;

YCBOCHHUE OCHOBHOW U JOINOJHUTEIBHOW JIUTEPATYPBl, PEKOMEHIOBAaHHOU
paboueii mporpaMMoil TUCHUIUINHBI;

YMEHHE OPUEHTHPOBATHCS B 0A30BBIX TEOPUAX, KOHLUEHIMAX U HANpPaBJICHUSIX 10
M3y4aeMOH IUCLUUIUIMHE U AaBaTh UM CPABHUTEIBHYIO OLIEHKY;

caMocCTOsITeNIbHAsl paboTa Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSIX, y4acTHE
B TPYIIIOBBIX OOCYKAEHUSX, BBICOKHM yPOBEHb KyJIbTYphl UCIIOJIHEHUS 3alaHHH.

Bricokwii ypoBeHb (00II1e XapaKTePUCTHKH ):

CHUCTEMaTHU3UPOBAaHHBIC, TIyOOKHE W TIOJIHBIE 3HAaHUA 110 BCEM pazjeiiaM
JUCITATIIINHEL,

TOYHOE UCTOJIb30BAaHUE TEPMHUHOJIOTHH JaHHON 00JacTH 3HAHUH, CTHUIIMCTUYECKH
rPaMOTHOE, JOTHYECKU MPABMUIIBHOE H3JI0)KEHUE OTBETA HAa BOIPOCHI, YMEHHE
JeNiaTh 00OCHOBAHHBIE BBEIBOJIBI,



Oe3ynpeyHoe  BIaJieHUE WHCTPYMEHTapHeM  JUCLUUIUIMHBI, YMEHHE €ro
MCIIONIb30BaTh B IOCTAHOBKE M PEIICHUH HAYYHBIX U MPOECCHOHANBHBIX 3a/1a4;
CIIOCOOHOCTh ~ CaMOCTOSITEIbBHO M TBOPYECKHM pellaTh CJIOXHBIE 3aJlauM
(mpobiiembl) B pamMKkax pabodeit mporpaMMbl JUCITUTUTHHBL,

MOJTHOE M TIyOOKOe YCBOGHHWE OCHOBHOW U JIOTIOJIHUTEIBHOM JIMTEpaTyphl,
PEKOMEHI0BaHHOW paboueii MporpaMMoil TUCIUTUIMHEI;

YMEHHE OPUEHTHUPOBATHCS B OCHOBHBIX TEOPUAX, KOHLEMIUSAX U HaIpaBICHUIX
10 U3y4aeMOM JTUCUUIUIMHE U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

aKTHBHAsI CAMOCTOSTENIbHAS pab0Ta HAa MPAKTUYECKUX U JTa0OPATOPHBIX 3aHATHSAX,
TBOPYECKOE y4acTHE B I'PYMIIOBBIX OOCYKICHHUSAX, BBICOKHI YpOBEHb KYJIbTYpPbI
WCTIOJTHEHHUSI 33/IaHUM.

3.2 Onucanue npoueaypbl BICTABJICHUS OLEHKH

B 3aBucumoctu oT ypoBHS COPMUPOBAHHOCTH Ka)KJIOM KOMIIETEHIIMH MO OKOHYAHUU
OCBOCHHUSl JUCLUIUIMHBI CTYAEHTY BBICTAaBJISIETCA OLEHKA. [l IUCUUIUIMH, HM3Yy4acMbIX B
TE€YEHHE HECKOJIBKUX CEMECTPOB, OIIEHKAa MOKET BBICTABISATHCS HE TOJBKO MO OKOHYAHUM €€
OCBOCHMS, HO U B HPOMEKYTOUHBIX ceMecTpax. BuJ OLEHKH («OTIMYHO», «XOPOILIOY,
«YZOBJIETBOPUTEIILHO», «HEYJOBIIETBOPUTEIBHO», «3aYTCHO», «HE3aYTEHO») OIpeesieTcs
paboueil mporpaMMoil AUCHUILIMHBI B COOTBETCTBUU C YUEOHBIM IJIAHOM.

OueHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, Y KOTOpPOro Kax/aas KOMIIETEHIUS
(TMOJIHOCTBIO WJIM YAaCTHYHO (hopMUpyeMas JaHHOW JUCLUIUIMHON) cOpMHUpPOBaHA HAa BHICOKOM
YpOBHE.

OneHka «XOpoLIO» BBICTABISIETCA CTYIAEHTY, Yy KOTOPOIO KaKJash KOMIIETEHIUS
(MOTHOCTHIO UM YACTUYHO (PpopMUpyeMasi JaHHOW TUCIMIUIMHON) c(hOPMHUPOBAHA HE HIKE, UEM
Ha IPOABUHYTOM YPOBHE.

OueHka «yJIOBJIETBOPUTEIBHO»  BBICTABISETCS CTYIEHTY, Yy KOTOPOIrO KaxKias
KOMIIETEHIH (ITOJTHOCTHIO MIIM YaCTUYHO (popMupyeMast JaHHON AUCHUILTUHON) chopMUpoBaHa
HE HIKE, YEM Ha TIOPOTrOBOM YpPOBHE.

OrneHka «HEYAO0BJIETBOPUTEIHHO» BBICTABISACTCA CTYJEHTY, Y KOTOPOrO XOTsI Obl OJHA
KOMIIETEHIIMS (TIOJTHOCTHIO WIIM YaCTUYHO (hopMUpyeMasl TaHHOW TUCIUILINHON) cpopmupoBaHa
HUKE, YEM Ha [IOPOTOBOM YPOBHE.

OueHka «3a4eT» BBICTABIAETCS CTYJIEHTY, y KOTOPOro KaXKJas KOMIIETCHIIMS
(TMIOJIHOCTBIO WJIM YaCTUYHO (OopMHUpYyeMasi JaHHOW JUCLUUIUIMHON) COPMHUPOBAHA HE HUXKE, YEM
Ha TIOPOTrOBOM YpPOBHE.

OreHKa «HE3aYTEHO)» BBICTABIICTCS CTYJECHTY, Y KOTOPOTO XOTs Obl OJJHA KOMIETEHIIHS
(MOTHOCTBIO WM YAaCTUYHO (opMUpyeMasi JaHHOW JUCHMILIMHON) chopMHUpoBaHa HUXKE, YEM Ha
IIOPOTOBOM YPOBHE.



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 Haubosee
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



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 «OJEKTPOHHBIM KaTajor»; MpONTH NPOLEAypY aBTOpU3ALUHU, BBIOpPAB BKJIAJKY
«ABTOpH3AIHSI», M 3aITOTHUTD MIPECTABICHHBIC OIS HH()OPMAITHH.

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. DuekTpoHHAasi KapToTeKka « KHUroodecne4eHHOCTh

(http://www lib.uniyar.ac.ru/opac/bk _bookreq find.php) packpeiBaer yueOHBIN (QOHA
HayyHoM Ombnuoreku Spl'Y, mnpenocraBiseT onepaTuBHY0 HHGOPMALUIO O COCTOSHUU
KHUTOOOECTIEYeHHOCTH JTUCIMIIMH OCHOBHOM M JOMOJHUTENBHOM JINTEpaTypoH, a TakxkKe IHUKIIa
JUICIIATUTAH ¥ CHIeTIHATBHOCTEH. DIIeKTpOHHAs KapToTeka « KHHUroobecneueHHOCThY JAOCTYITHA B
CeTH YHUBepcuTeTa u uepe3 JInunblit KabuHeT.
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