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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

JucuuiuimHa «Anredpa u reomerpus» obecrieunBaeT npuoOpeTeHne 3HaHUM U yMEHUH B
COOTBETCTBUHM C T'OCYJapCTBEHHBIM OOpPa30BaTENIbHBIM CTaHAAPTOM, OTHOCUTCS K (yHIaMEHTy
MaTeMaTHYeCKOro o0pa30BaHUS M COJACHCTBYET (OPMHUPOBAHUIO MHUPOBO33PEHUS MaTeMaTHKa-
IIPUKIIATHUKA.

enpro mpenonaBaHusl JUCLUILIMHBL SIBJIAETCS O3HAKOMIICHHE CIIyLIAaTeJIeW C OCHOBaMH
ayreOpbl M AaHAIUTHYECKON FeOMETPUH, X BaXKHEHIIIMMHU NOHATHAMMU, Pe3yJIbTaTaMU U METOJIaMH, a
TaKKe IMOJArOTOBKA CTYACHTOB K U3yYEHUIO IPYIUX JUCLMIUIAH.

B npouecce 06ydeHus CTyJeHThI T0JIKHBI YCBOUTh METOAUKY MOCTPOCHMSI allre0pandeckux
CTPYKTYpP, BHYTPEHHIOIO JIOTHKY, CBSI3BIBAIOIIYI0 JIMHEHHYIO anredpy U aHAIMTHYECKYIO
reOMETPHUI0, U IPUOOPECTU HABBIKM MCCIEIOBAHUS M PEIICHUs 3aJad aareOpbl U aHAIMTUYECKOH
TE€OMETPHH.

2. MecTo TUCHUIIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

I[aHHaH JUCHHUITIIIMHA OTHOCHUTCA K 00s13aTeNbHOM YacTH O6p330B3TCJ'IbHOI>i IMporpaMmal.

I[I/ICIII/IHJII/IHa OTHOCUTCA K YHCITY BayKHEHIITHX Q)YHIIaMeHTaJII)HI)IX MATEMAaTHUYCCKUX
AUCHUIIIIMH B CHUITY 0c000H 3HAUYMMOCTH €& Marcepuajlia Ajd IIOATIOTOBKH 6aKanaBpa. 3HaHusA
W HaBbIKH, IIOJYUYCHHBIC IIPU H3YUYCHHUU IUCHHUIIMHBI «Anre6pa U TCOMCTpPUs», HCIIOJIB3YIOTCA
CTYACHTaMU B IPOLECCE N3YUYCHHUA BCCX MATCMATHYCCKUX U KOMIIBOTCPHBIX TUCIUILINH.

3. [InaHupyeMblie pe3ybTaThl 00y4YeHHUs] MO TUCIUIIAHE, COOTHECEHHbIE C MUIAHNUPYEMBIMH
pe3yJibTaTaMH 0CBOEHHS 00pa30BaTe/IbHOI MPOrpaMMBbl

ITponecc n3yueHust IUCUMIUIMHBI HAalIpaBjeH Ha (JOpMUPOBAaHUE CIIETYIOUINX KOMIIETEHIIUN
B cooTBeTcTBUU ¢ ®PI'OC BO, OOII BO 1 npuoOpereHus cieayromux 3HaHui, yMEHUM, HaBbIKOB
U (WIK) ONbITa AEATEIBbHOCTH:

®opmupyemas NHaukaTop N0CTUKEHUS]
KOMIIeTeHIUsI KOMIIeTEHIIN U

(koa u opmyJIHpPOBKA) (kox M popMyJIHpPOBKA)

Ilepeyenn
IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus

OowenpodgeccuoHaJbHbIe KOMIIETCHIHH

OIIK-1 H-OIIK-1.1 3HaTh:

CriocobeH MpUMEeHSITh Ob6nanaeT OCHOBHBIMHU OCHOBHBIC TIOHSITHS U PE3yJbTaThl IMHEHHOM
¢dbyHIaMeHTaTbHBIE (hyHIaMeHTaTEHBIMA anredpsl, o0IIel anredpsl, aAHATUTHYECKOM
3HaHUSI, OJTY4YCHHbIC B 3HAaHUSIMHU B 00J1aCTH TE€OMETPHH, BUIIETH CBS3b BOIIPOCOB alreOpsl
obsactu MaTEeMaTHKH U ee U TEOMETPUH

YMmerTh:
peliaTh TUMOBBIC BHIYUCIUTEIBHBIC U
AHAJIMTUYCCKHUEC 3a4a4YU C HpI/IMeHeHI/IeM

MaTeMaTHYSCKUX U (HJIH)
€CTECTBCHHBIX HayK, U
UCIIOJIb30BaTh UX B

MPWIOKESHUH, IMEeT
TPE/ICTaBICHHS O
cnenupuKe ux

npodecCHOHANTEHON HCIIOJIb30BaHUs B anmapara JMHeHHO! anreOpsl 1
JIeATEIbHOCTH npodeccnoHanbHON AHAJINTUYECKON T€OMETPHUH
JIESATEIbHOCTH Biagers HaBBIKAMM:
CaMOCTOSTEIBbHOT0 U3yYEHHS BOIIPOCOB
anreOpbl U TEOMETPUH, B YACTHOCTH, B
o0nacTy pa3pabOTKH AITOPUTMOB PELICHUS
3a1a4
H-OIIK-1.2 3HaTh:

YmMeeT kBaTUQUIUPOBAHHO
OTIpeIeNATh 00J1acTh
(hyHIaMEHTATBHBIX

OCHOBHBIC JITOPUTMHUYECKUE METO/IBI
pereHus aredpandecKux U reOMETPHIECKIX
3aJ1a4, UX 0COOEHHOCTH




3HAHWH, OTHOCSIINXCS K
MOCTaBJIECHHOM 3ajaue

YMmerh:

BBIZICIITH alTeOpandIecKyro U
TEOMETPUUYECKYIO COCTABJISIFOIINIE B
IOCTAaBJICHHEIX 3aJadax

Baagerh HaBbIKAMM:

YUCJICHHOTO PEIICHHS TeOMETPHUISCKIX 3a71ad
C TIOMOIIBI0 METO/Ia KOOPAUHAT, TPUMECHEHUS
TEX WJIHA UHBIX aJITOPUTMOB JTUHEHHOM
anreOpol

H-OIIK-1.3

HMmeeT HaBBIKU
aHATUTHYCCKON paboTHI,
CBSI3aHHOM C MPUMEHEHHUEM
(byHIaMEHTALHBIX 3HAHUMA
Ha MPaKTUKE

Ymersn:

I10JIb30BaThCS AHATUTHYSCKUM aIapaToM
anreOpsl ¥ TEOMETPHUH TIPH TPUMEHEHUH
KOMITHIOTEPHBIX METOIOB (pa3paboTka
AITOPUTMOB, TpaduKa, MIPUMEHEHUE CUCTEM
KOMITLIOTEPHON MaTEMaTUKH H JP.)
Baagers:

CIIOCOOHOCTBIO COBEPILICHCTBOBATH CBOU
3HAHUS N0 aIredpe U reOMETPUn

4. O0bem, CTPYKTYpa U cofepsKaHHue TUCHUIINHBI

OO61mas TpyA0eMKOCTh IUCHUIUIHHBI cocTaBiseT 10 3aueTHbix eaunuil, 360 aka. 4acos.

Buabl yueOHbBIX 3aHATHI,
BKJIIOYASl CAMOCTOAITETbHYIO
" Tyymoemioers opust Tekyiitero
® axauenfpfqecxnx aacax) KOHTPOJISI yCIIeBAeMOCTH
=Y
Tembl (pa3zaeabl = .
Ne (pasneurr) 2 KonrtakTnas padora o ®opma NpPoOMeKyTOUHOI
JHMCIUILJINHBI S )
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3a7aHus s
1. |BBogHas Jiekus 1 1 1 I I[v
CaMOCTOSITEIIbHOM PadOTHI
. 3aJaHus IS
CHCTeMBI JTMHEHHBIX ! o
. CaMOCTOSITETbHON Pa0OTHI,
2. |ypaBHEHHH M UX pelICHUE 1 2 | 10 2 4 N
YCTHBIH OTpoc,
meroaoM ["aycca
KOHTpOJIbHAs paboTa
3aJaHus IS
3. [Marpwuis! u neicTBus ¢ HuMu| 1 3 4 1 3 CaMOCTOSITETbHON Pa0OTHI,
YCTHBIH onipoc
3aJaHus IS
BektopHas anrebpa u N
4. p p 1 5 | 10 1 5 | camocrosATeNnsHON paboThI,
CUCTEMBI KOOPIUHAT N
YCTHBIN OITPOC
. 3aaHus IS
YpaBHEHUS THHUN U 1 2 2 1 2 N
5. . CaMOCTOSITETTFHON PabOTHI,
MOBEPXHOCTEH N
YCTHBIN OIPOC
3a7aHus I
6 Jluneitasie 00paspl HA 1 5 16 2 7 CaMOCTOSTEIHLHOM paboTHI,
" |IUIOCKOCTH U B MPOCTPAHCTBE YCTHBIH OIpOC,
KOHTpOJIbHAs paboTa




3aJaHuA 111

JluHuu 1 MOBEepXHOCTH N
1. p 1 6 |12 2 6 CaMOCTOSTEITLHOMN paboTHI,
BTOPOTO MOPSIIKA N
YCTHBIH OIPOC
ITonsiTue o rpymme, Koablie 1 3 2 1 2 afaHui A
8. Hone M ’ CaMOCTOSITEIIbHOM PaboThI,
YCTHBIH onpoc
KomruiekcHble uncia u
9. . 1 3 6 2 4 KOJIJIOKBUYM
JNEHCTBHS C HUMH
Pemenue 3a1ad reomeTpuun u sajaHus s
10. |anreOpsl ¢ moMoIpo cuctem | 1 2 2 2

N CaMOCTOSITETbHOM PadoThI
KOMIIBIOTEPHOH MaTeMaTHKU

2 1051 335 |y3amen
Bcero yacos 3a 1-ii cemecTp 32 | 64 14105 | 695
11. |MHorouneHs! 2 5|14 4 6 KOJUJIOKBUYM
3aJaHus ISt
12. |Ompenenurenn 2 4112 1 6 | camocrostensroii paboThL,
YCTHBIHM onIpoc
3a4aHus I
13 JIuneliHbIe npoCcTpaHCTBA, 2 8 16 2 8 CaMOCTOSITETFHON Pa0OTHI,
" |moOIpOCTPaHCTBA U paHT YCTHBIH OIIpoC,

KOHTpOJIbHAs paboTa

3a4aHus I

2 8 14 2 8 CaMOCTOSITETFHON Pa0OTHI,
YCTHBIN onpoc,

KOHTpOJIbHAs paboTa

14. |JluneiiHbie omepaToOpbI

3aaHus UL

15. bunuseitipie 2 3 4 1 4| camocrosTenbHOi paboThL,
KBaJpaTHIHbIE (POPMBI N
YCTHBIU OIIPOC
16, |/IMHCHHBIC ONICPaTOpEI B 2| 4| 4 2 4 VeTHiii ompoc
€BKJIUJIOBOM IIPOCTPAHCTBE
2 105335 IK3aMeH
Bcero yacos 3a 2-ii cemecTp 32| 64 141051 695
HTOrO 64 | 128 28 | 1 | 139

Conep:kaHue pa3iesioB TUCHUNIHHBI:

Tema 1. BBogHast JeKmus.

[Ipeamer u meton mucuuiuiuHbl «l'eomerpusi u anredpay». KpaTkue ucTOpuyecKHe CBEICHUSA.
«["eometpus u anredpay» A1 MaTeMaTUKa-MPUKIIATHUKA.

Tema 2. CucreMbl JIMHEHHBIX YPaBHEHHUI U X pemieHue MeToaoM "aycca.

OOuwmii Bua cucTeMsbl JIMHEHHBIX ypaBHeHUH. Kinaccudukarys. DneMeHTapHbIe CTYyNEeHYaThI BHI.
Pemenne mnpeoOpa3zoBanus. CryneHuyaTble W CleLUalIbHbIE CTYNEHYaThle MAaTpHUIbl. AHaIU3
CUCTEMBI YpaBHEHMI, UMeroLIei cucteM meTooM ['aycca. Tpynoémkocts Merona ['aycca. [lonarue
0 JIpyrMX METOJlaX pelIeHUs] JUHEHHBIX CHCTEeM. BpIuncCIUTENbHBIE OCOOEHHOCTH pELICHUS
JIMHEUHBIX CUCTEM.

Tema 3. MaTpuubl 4 1eiicTBUSA ¢ HUMHU.

IIpoctpanctBo Rn. JlelictBuss ¢ n-mepHbIMM Bekropamu. IIpocrpanctBo marpunr Mm,n.
[Ipocrelimue omnepauuu ¢ MaTpULUAMH. YMHOXXEHHWE MaTpull. MHOrodjJeH OT MAaTpPHIIbI.
Baxueiimue kinaccsl MaTpuLL.

Tema 4. BekTopHasi ajnreopa u cucTeMbl KOOPAMHAT.




[TonsiTue reoMerpuueckoro Bekropa. KosmmHeapHOCTh M KoMIiaHapHOCTh. IIpoctpanctBo Vn.
JluneitHasg 3aBHCMMOCTH BEKTOpoB uU3 Vn, n =1, 2, 3, u Rn, neN. CpoiicTBa JIMHEWHOMI
3aBucuMocTU. Pemenue 3amaum o JmHeWHOM 3aBucuMoctd B Rn. basuc Vn. Xapaxrepusauus
6asucoB V1, V2 ,V3. Pasmepnoctb. Koopaunatel BekTopa. JIeHCTBHS B KOOpJIWHATaX.
N3omopdusm Vn u Rn, n =1, 2, 3. Addunnas u nexaproBa cuCTeMbl KOOpIWHAT Ha MPSIMOM, Ha
IUIOCKOCTH M B IpocTpaHcTBe. lossipHas cuctema KOOpAMHAT Ha IUIOCKOCTH. [[pyrue cucreMbl
KOOpAMHAT. BekTOpHAas M cKalspHas NPOCKUMHU BEKTOpPA HA OChb M UX CBOWCTBA. ['eoMeTpruueckuii
CMBICI IEKapTOBBIX KoOpAuHAT. CKalspHOE, BEKTOPHOE U CMELIAaHHOE IIPOU3BENECHUS BEKTOPOB, X
cBoiicTBa. Berurcnenue miomaseii 1 00bEMOB C MMOMOIIBIO OTPESIIUTENCH 2 — 3 mopsiIKa.

Tema 5. YpaBHeHMsI JIMHUI U TOBEPXHOCTEM.

[IpeoOpazoBanusi apUHHBIX KOOPAMHAT HA NPSAMOHM, HAa IUIOCKOCTH U B MPOCTPAHCTBE.
[TpeoOpa3oBanust AekapToBbIX KoopauHaT. IloBopoT m mepeHoc. Paziauunble BUAbl ypaBHEHUH
JMHUM ¥ TOBEPXHOCTU. Anredpandeckue 1 JMHUM U IIOBEpXHOCTH. HezaBucuMocTh UX mopsiika ot
BbIOOpa adpUHHOM CHCTEMBI KOOPIUHAT.

Tema 6. JInneiinble 00pa3bl Ha IVIOCKOCTH M B IPOCTPaHCTBeE.

Pasnmuynble BuABl ypaBHEHUM MpPsAMOM Ha IUIOCKOCTM — BEKTOPHOE, KaHOHHUYECKOE,
napaMmerpuueckue, obmee. Hernonuble ypaBHeHUs. YpaBHEHUE B OTpe3KaX. Y paBHEHUE C YIJIOBBIM
ko3pduuuentom. Ilepexon oT OAHMX ypaBHEHMH K IPYTMM. YTOJN MEXIY JBYMs HPSIMBIMH.
[TapamienpHOCTh M NEPIEHIUKYISAPHOCTh JBYX HpsMbIX. HopmanbHoe ypaBHeHue. OTKIOHEHUE
TOYKM OT mnpsmMou. PaccrossHue or Touku a0 npsmod. OCHOBHBIE THUIBI 3a4ad. YpaBHEHHE
IUIOCKOCTH B BEeKTOpHOU (opme. [lapamerpuueckue u obmiee ypaBHeHHs. HemonHble ypaBHEHHS
IUIOCKOCTH, ypaBHeHue B orpe3kax. [lepexom or onHux ypaBHeHHMH K ApyruM. HopmaibHoe
ypaBHEHHE IUIOCKOCTH. OTKJIOHEHHE TOYKH OT IUIOCKOCTH. PaccTosiHMEe OT TOYKM A0 MJIOCKOCTH.
Pa3znuynble BUABI ypaBHEHUH NPAMOM B IPOCTPAHCTBE. YTIUIBI MEXAY NPSMBIMH U ILIOCKOCTSIMH.
3ajaud Ha B3aMMHOE pAacCHOJOKEHUE TOYEK, NPAMBIX M IUIOCKOCTeH. CuCTeMBbl JMHEHHBIX
HEPAaBEHCTB. BhIyKIIbIE MHOXKECTBA.

Tema 7. JINHUH ¥ IOBEPXHOCTH BTOPOI'O MOPAAKA.

ITpoucxoxnenue. Konnueckne ceuenus. Mcropuueckue ceenenus. OnpeneneHus, KAHOHUYECKUE
YpaBHEHHUS, XapaKTEpUCTUKU U CBOWCTBA 3JUIMIICA, TUIEpOOIbl, napabosbl. JupekTpuchl JTUHUN
BTOPOr0 IOpsAAKa, HUX CBOWCTBO. IIpuBeneHue ypaBHEHMM JIMHUKM BTOPOro IOpsAKa K
KAaHOHMYECKOMY BHUAY IIPU IOMOIIM IIOBOPOTAa M IEPEHOCA JACKAPTOBOM CHUCTEMBI KOOPAMHAT.
[Tpocreiimne ypaBHEHHsI BTOPOro MopsijaKa M MX reomerpuueckue oOpassl. OOliee ypaBHEHHE
MOBEPXHOCTU BTOporo mnopsjaka. Knaccudukanus nosepxHocTeil. LleHTpanbHblEe MOBEPXHOCTH.
Onnuncoua. [I'unepbonounsl. IlapaGomonnel. KoHyc W HWIMHAPEI BTOPOrO  MOPSIKA.
Kanonnueckue ypaBHEHUsS U OCHOBHBIE CBOMCTBA. [IpsMonmHeliHbIe 00pa3yoIie MOBEPXHOCTEH
BTOpOro mnopszaka. [IoHsTue o mMerone COOCTBEHHBIX 3HAUEHUH NpPU MPUBEICHUU MOBEPXHOCTEH
BTOPOTO MOPSAJKA K TJIaBHBIM OCSM.

Tema 8. IlonsiTHe 0 rpynmne, KoJabLe, MOJIE.

bunapnast omepanms, anreOpamdeckas cuctema. I[lomyrpynma u rpynma. TepMuHOJIOTHS.
[Tonrpynna. Teopema Jlarpanxa. Konbsio m mone, nx pasHoBugHocTu. [Ipumepsl u cBOMCTBa.
Koneunsie cTpykTypsl. Konb1o 1 rosne Be4eToB. J[pyrue KOHEUHBbIE MOJIS.

Tema 9. KoMmIjiekcHBIE YHCJIA M JeHCTBHSA ¢ HUMH.

OrmpezesieHe W XapaKTEPUCTUKU KOMIUIEKCHBIX uyucesd. JleWcTBusi B aireOpanueckol W
Tpuronomerpuueckod ¢gopme. COBOKYIMHOCTh KOMIUIEKCHBIX 4HCeN Kak mosie. ['eomerpuueckas
MHTEpIpeTays KOMIUIEKCHbIX uncen. Kopau n3 1, ux cBoiicraa.

Tema 10. Pemenue 3aga4 reoMeTpuH M ajaredpbl ¢ NOMOIIBI0 CHCTEM KOMIIBIOTEPHOI
MATEMATHKH.

Boruucnenus u rpaduyeckue moctpoeHus ¢ npuMeHeHueM cuctemMbl Wolfram Mathematica u
JIPYIUX CUCTEM KOMIBIOTEPHON MaTEMAaTUKH.

Tema 11. MHoOro4J1eHbl.

Mmorounens! Hag R u van C. [Ipyrue xosnblia MHOrowieHoB. Jlenumocts. Teopema o aeneHUH ¢
ocratkoM. HauOonpmmii oOmmii nenutens, anroputM Epknmpga. HempuBoanMble MHOTOUIEHBI.



Paznoxxenne B npousBeneHue HenpuBoauMblXx. KopHu wmHorouwneHa. KpaTHele KopHU U
muddepennmpoanne. OcHOBHas TeopeMa ainreOpsl MHOTOWICHOB. Jlokanmm3anus KOpHEH.
NuTtepnossanys mHorowieHaMu. @opmyisl Jlarpanika u HerotoHa.

Tema 12. Onpenenurenu.

[lepectanoBku u uHBepcuu. Omnpenenutens nopsjaka n. CBoicTBa ompenenuTtens. Boraucienue
meronoM [aycca. Pasnoxenue mno crpoke (ctonbuy), Teopema Jlammaca. Omnpenenuteinsb
IIPOMU3BENICHU ABYX Marpull. [Ipuioxenue K peleHno CUCTEM JIMHEWHBIX ypaBHeHUI. Kpurepuii
onpeznenénnocty, npaswio Kpamepa. Omnpenenurens BannepMonza u 3ajada MHTEPHOJSALUU
mHorowieHamu. OOparHas Marpuna u e€ BberuHciaeHHe. OOpaTUMOCTh M HEBBIPOKIACHHOCTH
MaTpHLI.

Tema 13. J/IuHeliHbIe POCTPAHCTBA, MOANPOCTPAHCTBA U PAHI.

OnpeneneHue ¥ MpUMEPHl JIMHEWHBIX NPOCTPAaHCTB. JIMHEWHas 3aBUCHMOCTh U HE3aBHUCHUMOCTD.
KoneuHomepHble u OECKOHEYHOMEpPHBIE IPOCTPAHCTBA. ba3uc, pa3sMepHOCTb, KOOPIMHATHI.
N3omopdusm nuHelHbIX mnpocTtpaHcTB. [loampocTtpancrBa. Jlunelinas oOomnouka. Panr m 06a3za
cuctembl BekTopoB. Cymma u nepeceuenue noanpocrpadcts. Ipamas cymma. OnpeneneHue panra
MaTpullbl Kak paHra cucreMbl ctosbnoB. Teopema o panre (o 6a3uMcHOM MuHOpe). Metoabl
BblunciaeHusl paHra marpuibl. Teopema Kponekepa — Kamemnu. OnpeneneHue pasMepHOCTH U
6a3uca MOANPOCTpAaHCTBA Rn, 3a1aBaeMOro CUCTEMOH JIMHEHHBIX OJHOPOJAHBIX YpaBHEHUH.
@yHIaMEeHTalIbHAsl CUCTEMA PEILICHUH.

Tema 14. J/InHeiliHbIe ONIEPATOPHI.

OnpeneneHue U NpUMEpPbl JIMHEHHBIX OINEPaTOPOB B OCHOBHBIX NpOCTpaHcTBax. Martpuia
JauHelHoro onepatopa. [leiicTBus ¢ IMHEWHBIMH omepaTtopaMu. Snpo u o0pa3, nedekT U paHr
omepatopa. Omnpenenernne panra u jgedekra 1o wmarpuie omeparopa. OOpaTuMocTh U
HEBBIPOXKJIEHHOCTh. VI3MeHeHue Marpuubl oneparopa HOpu H3MeHeHuM Oaszuca. IlonoOHble
MaTpulibl. HBapraHTHbBIE MOANPOCTpaHCTBa onepaTopa. OmnpeneneHue, CBOMCTBA U BbIYMCIECHUE
COOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX BEKTOPOB. XapaKTEPUCTUYECKUH MHOTOWIEH OIepaTopa.
CobctBennble moxampocTtpancTBa. Jlumaronammsupyembie omnepatopsl. Kanonwmueckas ¢opma
MaTpullbl JMHEHHOro omepaTopa B KOMIUIEKCHOM JIMHEMHOM HpoCTpaHCTBE (»KOpJaHOBa
HOpMaJibHas popMa MaTpHIIb).

Tema 15. bunuHeiinble 1 KBaApaTH4YHbIe (POPMBI.

OcHoBHble omnpeaeneHus. Marpuna OunuHeiHol ¢gopmel. [IpuBenenune kBaapaTHUHON (OpPMBI K
KaHOHHWYecKOMYy Buay wmerogamu Jlarpamxka u Sko6u. IlonmoxurenbHas onpenenéHHOCTh
KBaJpaTUuHON Gopmbl, kputepuit CuibBecTpa. 3aKOH MHEPLUU KBaIPATUYHBIX (OPM.

Tema 16. J/InHeliHbIe ONIEPATOPHI B €BKJINA0BOM IPOCTPAHCTBE.

Conpsoxk€HHblil oneparop. CUMMETpUYHBIE ONEpaTOpbl M UX CBOWCTBA. JlMaroHaqIu3upyeMocThb
CUMMEeTpUYHOro onepatopa. llpuBenenue KBaapaTuyHONl (OpMBI K KaHOHHYECKOMY BHIY C
UCIIOJIb30BAaHUEM CBOMCTB CHMMETPUUYHOTO omepatopa (METOJ COOCTBEHHBIX 3HA4YEHMH).
OproroHanbHble omepaTopbl U UX cBoicTBa. KaHoHnueckass (opma MaTpHibsl OpTOrOHAIBLHOTIO
orepaTopa.

5. Oﬁpa3OBaTe.]'[bHLIe TEXHOJOI'Md, B TOM 4YHCJI€ TEXHOJOIUU IJICKTPOHHOIO Oﬁy‘leHI/Iﬂ H
AUCTAHIUOHHbIC 06pa3OBaTe.111>H1)1e TEXHOJOIMH, HCHOJbB3YEMBIC IIPU OCYIIECCTBJICHUU
05pa3OBaTeJ'IBHOFO nmpouecca mo JTMCUMIIMHEe

B nporiecce 00ydeHus UCTIONB3YIOTCS CeNyIoIne 00pa3oBaTeIbHbIE TEXHOJIOTHU:

BBoanas Jieknus — JaeT NepBoe 1eI0CTHOE MPEICTABIECHHE O JUCIUIUIMHE U OPUEHTUPYET
CTyJEHTa B CUCTEME HM3y4€HUS NaHHOW IUCUUIUIMHBI. CTYIEHTHI 3HAKOMATCA C HAa3HAUYE€HUEM U
3aJjayaMy Kypca, €ro pojblo U MECTOM B CHCTEME Y4eOHBIX JUCIMIUIMH U B CUCTEME MOATOTOBKH B
nenoMm. Jlaetcst kpaTkuii 0030p Kypca, UCTOpHsS Pa3BUTHS HAYKU U NMPAKTHKH, JOCTHXKEHHS B ATOM
cdepe, UMEHA W3BECTHBIX YUYEHBIX, M3J1araloTcsl MEepPCleKTUBHBIE HAllpaBieHUs HcciaenoBanuil. Ha
ATOM JIEKIIMU BBICKA3bIBAIOTCS METOJIMYECKHE U OpPraHU3allMOHHbIE 0COOEHHOCTH pabOThl B paMKax



JAaHHOW JUCHUIUIMHBI, a TaKkKe JaeTcs aHalIu3 PEKOMEHIYyeMOH y4eOHO-MEeTOIUYeCKOM
JUTEPATYPHI.

AxkajgeMuyeckas JeKIUs C dJIEMCHTAMH JICKITUU-0ECe/Ibl — MOCIEA0BATEIFHOE U3TI0KEHUE
MaTepuaia, OCYIIECTBIsiEeMOE MPEUMYIIECTBEHHO B BHUAE MOHOJOra IMpernojaBaTelii. DJIeMEHThI
JeKIuu-0ecepl 00eCeYNBAIOT KOHTAKT MPEIOIaBaTeNsl C ayJAUTOPUEH, YTO TIO3BOJISIET IPUBIICKATh
BHHUMaHUE CTYJCHTOB K HanOoJiee BaXKHBIM TeMaM JUCLUHUIUINHBI, aKTUBHO BOBJIEKATh UX B Y4EOHBIi
MPOIIECC, KOHTPOJIUPOBATh TEMIT U3JI0KEHUsI YIeOHOTr0 MaTepuaia B 3aBUCHMOCTH OT YPOBHS €ro
BOCTIPUSATHS.

IIpakTHYeckoe 3aHATHE — 3aHSATHE, TMOCBSIICHHOE OCBOCHHUIO KOHKPETHBIX YMEHUU U
HABBIKOB IO 3aKPEIUICHUIO MOJYYEHHBIX Ha JIGKIMM 3HaHWH. B pamkax mpakTHUecKux 3aHATUN
BO3MO>KHO IIPUBJICUECHUSI KOMIIBIOTEPHOTO MTPAKTUKYMa.

KoncyabTaumm — BuJ ydeOHBIX 3aHATHH, SBISIOMIMKCST OIHOH u3 (OpM KOHTPOJIS
CaMOCTOSITENILHOM  paboThl  cTysaeHTOB. Ha  KoHCymbTamusx 1o Mmpockde  CTYACHTOB
paccMaTpuBaIOTCS HauOoJiee CIIOKHBIE MOMEHTBI IPU OCBOCHMHM MarepHaia JUCLUILTUHBL,
MpEenoiaBaTelib OTBEYAET Ha BOMPOCHI CTYACHTOB, KOTOpPbI€ BO3HUKAIOT y HHUX B IIpoliecce
CaMOCTOSITENIbHOM pabOThI.

6. [lepeueHb JIMIEH3MOHHOT0 W (WJIHM) CBOOOJHO PACHPOCTPAHSAEMOI0 MPOrPaAMMHOIO
ol0ecreyeHusi, HCIOJB3YeMOr0 IPH OCYHIECTBJCHHH 00pa30BaTeIbHOrO Ipolmecca I0
AUCHHILIMHE

B mnmponecce OCYHCECTBIICHUA O6pa30BaTeJ'ILHOFO mnponoecca 10 JUCHUINIMHE IIPpH
(bOpMI/IpOBaHI/II/I MaTCpHraiIoB JJIs1 TCKYLICTO KOHTPOJIA yCIIeBacMOCTU n IMPOBCACH M
npOMexcyTquoﬁ aTTeCTalu, IIpH (I)OpMI/IpOBaHI/ISI MCTOJUYCCKHUX MATCpUAIIOB I10 JUCIHHIIIMHE
HCIIOJIB3YIOTCA:

- mporpammbl Microsoft Office;

- m3nmarenbckas cuctema LaTex;

- Adobe Acrobat Reader

- cucrema Wolfram Mathematica. (https://www.wolframcloud.com/)

[IporpammHuoe obecrieueHue yisi CO3JaHusl U AEMOHCTpAIlMU MPe3eHTAINH, WIUTIOCTpaIuil 1
JIPYTUX y4eOHBIX MaTE€pHUaJIOB:

- Network 15 Mathematica 11 Increment Standard Bundled List Price with Service.

- Network 15 Mathematica 11 Upgrade L3549-7407.

7. IlepeyeHb COBpPeMEHHBIX TMNpo(eccHOHANBHBIX 0a3 JaHHBIX M HMH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYLIECTBJEHHH 00pa30BaTeJbLHOI0 Mpouecca no
AUCHHILIMHE (IPH He00X0AMMOCTH)

B nporuecce ocymecTBieHuss 00pazoBaTeIbHOIO Mpolecca Mo AUCHUIUINHE UCTIONb3YHOTCS
(MM MOTYT MCHOJIB30BaThCH):

- DIIeKTPOHHO-OUOIHOTeUHas: cucTema «JIaHpy»

http://e.lanbook.com/

- ABTOMaTu3upoBaHHas 6nbaoTeyHo-uHpopmannonHas cucrema «bYKNU-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHas OubnroTeyHas cucteMa «Jlaup» https://e.lanbook.com

- DnekTpoHHas oubnroTeuHas cucrema «kOpaitr» https://urait.ru

- DnekTpoHHas 6ubnuoTeyHas cucreMa «KOHCYIbTaHT CTyICHTa»

https://www.studentlibrary.ru
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- Hayunas snekrponnas oudnuorexka eLIBRARY.RU http://elibrary.ru/
- basa nayunsix crareii Mathnet

- baza Scopus

- baza Web of Sciences

8. [lepeyeHb  OCHOBHOIi W  JOMOJHHUTEJIbHOW  Yy4yeOHOIi  JHUTepaTypbl, PpPecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANIMOHHON ceTn «UMHTepHeT» (IpPH HEO0XOAUMOCTH),
PeKOMEeHIyeMbIX /1JIs1 OCBOEHHS 1M CHUITHHbI

a) OCHOBHAasl JIUTEpaTypa
1.HeBckuit M. B. Jlekmuu no anredpe [DneKTpoHHBINA pecypc]: yued. mocodue /ist By30B. /
M. B. HeBckuii; Hayd. -MeToz. coBeT mo mpuKJIaAHON MareMaTnke U nHpopmaruke ; YMO
yH-TOB P® ; fApociu. roc. yu-T um. I1. I'. lemunosa - fApocnasnb: SApl'Y, 2002. - 264 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20020230.pdf
2. HeBckuii M. B. DneMeHThl aHAIUTUYECKOM TeOMETpUU [ DIEKTPOHHBINH pecypc]: yueOHoe
nocobue. / M. B. Hesckuii, A. FO. VYxanos; fpocn. roc. yu-t um. II. I'. Jlemunosa -
Spocnasie: Spl'Y, 2021. - 111 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20210201.pdf
3. Hesckuii M. B. Matepuansl no aucuuiiinHe «Anrebpa v reoMeTpus» [DIeKTpOHHBIN
pecypc]: yde6HO-MeTonuyeckoe mocodbue. / M. B. Hesckwii; fApocn. roc. yH-T um. I1. T.
JemunoBa - SlpocnaBib: Spl'y, 2019. - 51 C.
http://www.lib.uniyar.ac.ru/edocs/iuni/20190201.pdf

0) 10MOJIHUTEIbHAS JIUTepaTypa
1. Unpun B.A., Ilo3usk O.I'. Jluneiinas anrebpa W aHanuTHyecKas reomerpus. M.:
duszmatiur, 2003.
2. IIpockypsikoB M. B. CoopHuK 3a1au 1o JuHEHHOHN anredpe: y4el. nmocobue i By30B -
CII6.: Jlans, 2022. https://reader.lanbook.com/book/183752
3. Knerenuk JI. B. COopHUK 3a7a4 MO aHATUTHYECKON reoMeTpuu: yued. mocobue s
By30B. - CI16.: Jlans, 2011. - 223 c. https://reader.lanbook.com/book/187823
4. Mopnenos I1.C., ITapxomenko A.C. COOpHHMK 3aJay MO AaHAJIUTHYECKOW TeOMEeTpUH. -
WNxesck: Perynspras xaotnyeckas iuHamuka, 2002. 384 c.
5. Koctpukun A.M. Beenenue B anrebpy. Yacte 1. OcHoBbl anreOpbl. M.: duszMaTiur,
2003. https://www.studentlibrary.ru/ru/doc/ISBN5922101676-SCN0000/000.html
6. Koctpukun A.M. Benenue B anre6py. Hacts 2. Jluneitnas anrebpa. M.: ®duszmariur,
2001.
7. Koctpukun A.M. COopHuk 3a1a4 o anredpe - M.: @usmaraur, 2006.
https://www.studentlibrary.ru/ru/doc/ISBN5922107267-SCN0000/000.html

9. MatepunajibHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs JIsl OCylLIeCTBJIeHUsI 00pa30BaTeIbHOI0
npouecca no AMCHUILINHE

MarepuanpbHO-TeXHUYECKass 0a3a, HEOOXoauMas ISl OCYIIECTBIEHHUsS 00pa30BaTEIbLHOTO
mpoliecca 1o AUCHUTUIIMHE BKIIIOYAET B CBOM COCTaB CIIelIUATbHBIC TTIOMEIICHHS:

- y‘-Ie6HBIe AYJUTOPUH IJIA TPOBCACHUS 3aHSATHU JICKIIMOHHOI'O THIIA,

- y4eOHBIC ayIUTOPUU AJIsl IPOBECHUS MPAKTUYECKUX 3aHITHI (CEMHHAPOB);

- y‘-Ie6HBIe AYJAUTOPUHN IJIA TPOBCACHUSA I'PYIIIOBBIX U MHAUBUAYAJIbHBIX KOHCYHBTaHI/Iﬁ;

- yaeOHBIE ayAUTOPUU JUIS TPOBENEHUS TEKYIIEro KOHTPOJS M MPOMEKYTOYHOH
aTTeCTallnu;

- IOMEMICHUS IS CaMOCTOSITEIbHON pabOThI;


http://elibrary.ru/
http://www.lib.uniyar.ac.ru/edocs/iuni/20020230.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20210201.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20190201.pdf
https://reader.lanbook.com/book/183752
javascript:void(0)
javascript:void(0)
https://reader.lanbook.com/book/187823
https://www.studentlibrary.ru/ru/doc/ISBN5922101676-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN5922107267-SCN0000/000.html

- IOMCHICHUA Ui XPpaHCHUS U Hqu)I/IJIaKTI/ILICCKOFO OGCHy)KI/IBaHI/IH TCXHUYCCKUX CPCACTB
00yJeHusI.

CHGLII/IaJIBHbIe NMOMCHICHUA YKOMIIJICKTOBAHbI CpCACTBAMU 06yqu1/1;1, CJIyKallluMU  [UIA
npe/CTaBIeHUs YIeOHOH nHPOpMaIK OOJIBIION ayIMTOPUH.

[Tomemienust At CaMOCTOSATENBHOW pPabOThI OOYYAIOUIMXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHHUKOH C BO3MOYKHOCTBIO NOAKIIOYEHUs K cetu «VMHTepHeT» M obecneyeHneMm I0CTyIma
K DJIEKTPOHHON MH(pOpMaImoHHo-00pa3oBatenbHoi cpeae SApl'Y.

ABTOp:

3aB. kaeapoii MaTeMaTHYECKOTrO aHATN3a,
JTOKTOp (U3.-MaT. HAYK, TOICHT M.B. HeBckuii



IIpuiaoxenne Nel
K pado4eil nporpaMmme IMCUUNIMHBI
«AJuredpa u reoMmeTpus»

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U IPOMEKYTOYHOM aTTeCTAIMHU CTYAEHTOB MO0 JNUCHUILIHHE

1. TunoBble KOHTPOJIbHBIC 3a1aHUA U UHbIC MaTepHaAJIbI,
HCIIOJBb3YEMbIE B IIPOLIECCE TEKYIIET0 KOHTPOJIA YCIIEBACEMOCTH

3aganusi I CAMOCTOSITEIbHOIM PadoThl natoTcs mo 3amaynukam [4], [5], [9], y4ueOHbIM
nocoousm [6], [10], mpaktukymy [11], wmerommuyeckum ykasauusm [13]-[16]. Moryr
MIPUMCHSITBCS U APyrue COOPHUKH 3a7ad.

Ot 3agaHusd HC OLCHUBAIOTCA, HO HUX BBIIIOJIHCHUC KOHTPOIHUPYCTCA HaA HNPAKTHYCCKUX
3aHATHAX.

KonTposbnas padora Ne 1

1. Pemmute cucreMy JMHEHHBIX YpaBHEHUI (Cllydail OnpeeIeHHON CUCTEMBI).

2. Pemmre cuctemy NMHEWHBIX ypaBHEHHH (Clydail HECOBMECTHOW WIIM HEONPEICICHHOM
CHUCTEMBI).

Pemmre MatpuuHOE ypaBHEHHE.

Haiinute oOpaTtHyto Marpuiy.

Hw

KonTposbnas padora Ne 2.

1. HaiinuTte OpTOroHaNbHYIO MPOEKLUIO TOYKH HA TNIOCKOCTb.

2. Haiinute opTOrOHAIBHYIO MPOEKIUIO TOYKH HA TIPIMYIO.

3. Ompenenute B3aMMHOE PaCIIOIOKEHUE MPSIMOM U IIIOCKOCTH.

4. HanumumTe napaMeTpuyecKue ypaBHEHUS IIOCKOCTH MO 00IIEMY YpaBHEHHMIO.
5. Haiiaure pacctosiHre MEXy TOUKOW U IPSMOH.

KonTposbnas padora Ne 3.

1. Haiigute pyHaaMeHTaIbHYIO CUCTEMY PEIICHUMN AJI1 CUCTEMBI JIMHEWHBIX YpaBHEHUH.
Haiinute panr u 6a3y cucTeMbl N-MEpHBIX BEKTOPOB.

Haiinute pazmepHocTh U 0a31c JaHHOTO MOANPOCTPAHCTBA.

Haiinure panr maTpunsl.

Beruncnure onpenennuTens.

arwN

Konrpoabnas padora Ne 4.

1. BerisicauTe, SABASETCS U JIMHEWHBIM JaHHOE OTOOpaKEHUE.

HaiinuTte MaTpuily JaHHOTO JIMHEHHOTO ONepaTopa B JAaHHOM Oa3uce.

Haiinute panr u nqedekT 1aHHOTO omeparopa, 0a3uch spa u odpasa.

Haiinute cobcTBeHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYSHHUS JIMHEHHOTO OMepaTopa.

o



Kaxxnast 3aaua oreHuBaeTcs B 25 0aioB (IMOTHOE PEIICHHE).
O1eHKa «HEYAO0BJICTBOPUTEILHOY - HAOpaHO MeHee 25 6alIoB.
OreHKa «yI0BIETBOPUTEIHHOY» - HAOpaHo OT 25 6amioB 10 59;
OrneHka «xopo1ioy - Habpano ot 60 1o 74 6amios;
OrneHka «OTJIMYHO» - HaOpaHO 75 OaIOB U BBILIE.
B nensx a3 pexTuBHOr0 KOHTPOIIS 3HAHUI MOTYT HCIIOIB30BAThCS U IPYTHE 33 JaHUsI.

YnpaxHeHHus] K JeKIHMAM MOTYT JaBaTbcsi M3 y4eOHO-MeToauyeckoro mocoduss M.B.
Hesckoro «Matepuainsl mo gucuuiumbae “Anrebpa u reomerpus”™» (Apl'Y, 2019 r.). B stom
cOopHuKe maercss OONBIIOE KOJUYECTBO 3a]ad KaK OOBIYHOTO THMA, TaK W IOBBIIICHHON
TPYAHOCTU. 3ajauu pa3OuThl MO TeMaM AUCHUILTUHBL. OOBIYHO 00S3aTENILHOTO BBIMTOJIHEHUS
TUX ynpaxHeHud He TpeOyercs. CTyAeHThI MOTYT NPEACTaBUTh MPENOJABATENI0 PEIICHUS
Ar00BIX 3a1a4 B 10001 (hopme (rrcbMenHo, B pasaene DYK B Moodle SIpI'Y u ap.) B Teuenue
2-3 Henenb MOCe U3yYeHHs JAaHHOW TeMbl. Pe3ylbTaThl BHIIOJHEHUS 3TUX YIPAKHEHUHA MOTYT
YUUTHIBATHCS B MOJOKHUTEIbHYIO CTOPOHY MPH MPOMEKYTOYHON aTTECTALIUU.

[Tpu mpoBepke Kaxaoe ynpaxHeHue oneHuBaercs u3 10 6amios. OOuiee yncno 6aios,
HaOpaHHBIX CTYIEHTOM 32 CEMECTp, M €CTh IOKa3aTeldb aKTUBHOCTH OOYYaIOIIeTrocs 3a 3Ty
dbopMy pabOTHI.

Bo3moxHOo, ®  menecooOpa3HO — TMPOBEIEHHUE  KAKUX-TO  CaAMOCTOSITEIbHBIX
(KOHTPOJILHBIX) PadOT CMENIAHHON TeMaTHMKHM. Takue 3aJaHusi MOTYT BbIIABaTbCid WU s
nomaiHel pabotsl. [IpuBeneM npumepsl MoA00HBIX 3a1aHUH.



KOHTPOJILHASI PABOTA
BAPUAHT 1

1) IMokasars, 9TO BEKTOPHI €1, €3, €3 0OpasyloT Hasuc B R?® u HaiiTH KOODIMHATEHI
BEKTOpa T B TOM Hasmuce.

€1 :(01‘_1) €2 = (10 1) €3 = (_11‘0)‘ T = (1‘2‘3)

2) Haiitn Bce penreHns: CHCTeMBI JIMHEHHBIX aJrebpanvecKux ypaBHEHMIl

3 =2 2 0
Az = b, rie A= 1 0 1], b=1]20
2 =21 0

3) HaiiTn 3Ha"eHe BhIpayKeHIi

a) V1 +1, 6) |6+ 8.

4) Brimoanuts VKa3aHHbIe ,H‘eI';ICTBHH C KOMILJIEKCHBIMH YTHCJIaMM

a) (—1+3i)(=2+4), ©) 3:

5) BripazuTe cos 6z uepes cos u sin z.

6) Hpe,‘J,CTaBHTB *C‘-OS3 I B BHAe MHOI'o4JjeHa r[epBoﬂ CTelleHH OT TPHTIOHOMETPHYEeCKHX

GbYHKINH YITIOB, KPATHBIX .

7) Haiitu A1, ecom



KOHTPOJILHAS PABOTA
BAPHAHT 2

1) IloxkasaThb, 9TO BEKTODHI €1, €2, €3 0OpasyioT Gasuc B R® u HailTH KOOPAHHATHI
BEKTOPa T B 9TOM Oaszmuce.

e1=(2,-3.1), es=(0,2.1), es=(1,0,2), z=(1,2.3).

2) Haiitu Bce pelleHHs CHCTEMBI JIHHEIHBIX alrebpantecKux ypaBHeHHI

1 =2 0 -1
Ax =D, rjie A= 1 1 -1 1], b= 1
2 -1 -1 0

. 4
3) a) Haiitn sHauenne Boipazkenns v/ —1;

1 1
1+e’+1+e*f'

4) Brmonnurn YEKasaHHBbIE ,ELeI:ICTBHH C KOMIIJICKCHBIMH “THCJIAMHA

6) Haiitu BemecTBeHHYIO 9acTh BbIpaXKeHHs!

a) (e + mi)(e + wi), 6) T

5) Bripasurs sin 5z depes cosz u sin .

6) IIpexcraBurs Sin° = B BHJIe MHOTOUIEHA TIEPBO CTEIEHN OT TPUTOHOMETPHIECKHX

byHKII Y108, KPaTHbIX Z.
2 3
(21

7) Haiitn A~!, ecom
KOHTPOJILHAST PABOTA
BAPHAHT 3

1) Ilokasars, UTO BEKTODH €1, €3, €3 00pasylT HasHc B R® u HaiiTH KOOp/HMHATEHI
BEKTOpa T B 9TOM Hasuce.

er=(0,1,1), es=(1,0,1), ey=(1,1,0), z=(4.4,2).

2) HaiiTu Bce peleHHsi CHCTEMBI JIHHEHBIX anreOpantiecKux ypaBHeHHi

2 11 -1
Axr =1b, rie A= 21 1], b= 1
-1 01 1

3) Haiitu sHauenue BhIparKeHMHii

a) Imlni, 6) V27.

4) Brimonnnts YEazaHHbIe ,ILeI';ICTBHH C KOMILTEKCHBIMW YTHCTAMH

) 2—)(3+5), 6 =%

1

5) Bripasuts sin 8z 1epes cosz u sin .

- 6 u
6) H]JE,JICT&BI/ITI) 51 T B BUJAe MHOTOY/IeHAa TIepBOH CTelleHn OT TPUTOHOMEeTPUYIeCKNX

hyHKIHI yT7I0B, KPATHEIX .
3 4
A= ( 2 )

7) Haiitu A~!, ecom



KOHTPO/IBHAST PABOTA
BAPUAHT 4

1) Tokasarh, UTo BeKTODH e1, €2, €3 obpasylr Gasuc B R* u maliTi KoopMHATHI
BEeKTOpa T B 3TOM Hasuce.

er=(-2,0,1), e =(1,2,1), es=(0,1,1), z=(2,—1,0).

2) HaiiTn Bce peneHHs cHCTEMBI JIHHEHHEIX anrebpanteckKux ypaBHeHui

10 1 -1
Ar =1, e A= 01 1 , b= 1
10 -1 -1
3) Haiitn 3HateHne BhIpaskeHMi
1

a) v/—27, 6) Re

14+

4) Bromonnurn YKasaHHbBbIe ,ILeI';ICTBHH C KOMILTCKCHBIMH “THCJIAMHA

1
6) -

5) Beipasuts sin bz gepes cosz u sinz.

6) Hpe,ELCTaBI»{TL C‘OS:l I B BH/AC MHOT'OYJICHA r[epBoi/i CTeIleHH OT TPHIOHOMETPHYCCKHX

byHKIHI YTI0B, KPATHBIX .
45
a-(12).

7) Haiitu A~!, ecom
KoHTPO/ILHAY PABOTA
BaruaHT 5

1) IlokazaTh, UTO BeKTODHI €1, €2, €3 obpasyT Gasuc B R* 1 HailTH KOODIMHATEL
BEKTODA T B 3TOM Dasice.

e1=(1,—1,0), ex=(0,1,2), es=(10,-2), z=(0,4,4).

2) HaiiTn Bee perreHns cHCTEMBI JIMHEHEIX anrebpantecKux ypaBHeHHi

1 -2 1 1
Az =D, riae A= 0 2 1|, b=1]1
1 -1 1 0

3) Haiitn 3HAYeHHe BRIpAKeHHIT
a) vV—1—1, 6) arg(ﬁ—i—i).

4) Brimoanunrs YKaszaHHble ,I[el'/'lCTBHH ¢ KOMIIJICKCHBIMH “THC/TAMM

i3

0) 2+9)B+i). 6) 1

5) Boipasuts cos 6z depes cosz u sin z.

6) IIpegcraBuTh sin! z B Blje MHOroWIeHa [epEOil CTEEHH 0T TPUIOHOMETPHTIECKIX

hVHKIHIT YTII0B, KPATHRIX .

7) Haiita A, ecom



Meronrka oueHku paboT aHamoruyHa npeaslaymeid. O0mas Tpy10eMKOCTb 3aJaHHUs CUUTAEeTCS
paBoii 100 Oammam. OleHka BBICTaBISETCS B COOTBETCTBUU C TPUBEAEHHBIMU BBIIIE
KPUTEPHIMHU:

OneHka «HeyI0BIETBOPUTEIBHOY - HAOpaHO MeHee 25 0aioB.
OreHKa «yOBIETBOPUTEIHHOY» - HAOpaHo OT 25 6amioB 10 59;
OrneHka «xopo1ioy - Habpano ot 60 qo 74 6aios;
OrneHKa «OTJIMYHO» - HAOpaHO 75 OaIOB U BBILIE.
Bonpoch! K KOJIOKBHYMY 110 TeMe « KoMILIeKCHBbIE YHCIa»

OrnpeneneHne KOMIUIEKCHBIX uuced. KoMImiekcHoe 4Hcilo Kak ynopsaoYeHHas mapa
JICUCTBUTENbHBIX 4MCeN. [[elicTBUTENbHAS U MHUMAsl YacTH KOMILUIEKCHOTO ymucna. [lepexon k
anreOpanmveckoit ¢opme. JleiictBusa B anreOpamdeckoit dopme, ux cBoiicTBa. COBOKYITHOCTh
KOMILIEKCHBIX uncell Kak noiie. Conpsixénnoe unciao. CBONCTBO onepanuu CONpsKeHHUS.

N300paxeHne KOMIUIEKCHBIX YHUCENl Ha IMJIocKocTH. Moayns u apryment. CBoiicTBa MOZIYJS.
Tpuronomerpuueckas (opMa KOMIIJIEKCHOI'O YHCIA, CBSI3b C alreOpandyeckod. YMHOMKEHHE,
JiefieHre, BO3BEIEHHE B CTENEHb B TPUTOHOMETpUYecKoil Qopme. W3BieueHne KoOpHS
HaTypaJbHOH CTeneHu B TpUroHomerpuueckoil Gpopme. Kopuu u3 1 HaTypaiabHOH CTENeHH, UX
CBOICTBA.

BOl'lpOCbI K KOJUVIOKBUYMY IO TEME «MHOro4JeHbI»

Mmuorounenst Ham R u mag C . JleiictBua ¢ HuMu. CTeneHb MHOIOYICHA.
COBOKYIMHOCTh MHOT'OWIEHOB Kak KoJIbLO. J[emuMocTh MHOrowieHoB. CBOICTBa AEIUMOCTH.
Teopema o pneneHun ¢ ocTtatkoM. HauOonpmmii oOmuUi [genuTenb JOBYX MHOTOYJICHOB.
CymecTBoBaHUe, €IMHCTBEHHOCThb, CBOiicTBa. AusroputM EBkiamma u ero o00OCHOBaHHE.
HenpuBogumeie mHoOrowieHbl. TeopemMa O pas3ioKEHWHW B MPOU3BEICHHE HEMPUBOIUMBIX.
HenpuBoaumeie Muorounensl Han R u Hanm C . Kopens MHorousnena. Teopema besy. Kparusie
kopuu U guddepenuupoBanre. OcHoOBHasg Teopema anreOpbl (0€3 0Ka3aTenbCTBA).
Jloxammm3anms kopuei. I[IpaBuno 3HakoB Jlekapra, omnpenesneHHe 4Yuciaa KOPHEW B JTAaHHOM
uHTepBane (06e3 JnokazarenbcTB). [locTaHOBKA 3a7aydl  MHTEPNONSIIMM  MHOTOUYJIEHAMHU.
Cy1iecTBOBaHUE W €IMHCTBEHHOCTh MHTEPIOJAIMOHHOTO MHOToueHa. @opmyibl Jlarpanxka u
HproroHa.

[Ipy mpoBeaeHUMH KOJUIOKBUYMa B YCTHOM Qopme CTylneHTy npearaercss Ouier ¢
TEOPETUYECKUM BOIIPOCOM M JABYMs ymnpakHeHHsMH. OueHka GopMupyercs Tak ke, Kak U Ha
yCTHOM 3K3aMeHe (cM. jaanee). IIpu mpoBeneHMH KOHTPOJIBHON pabOThl BMECTO KOJUIOKBHYMa
CTYINEHTY mpearaercs BapuaHT u3 10 KOpOTKMX 3aJaHMii, TEOPETHUYECKOTO IUIaHA WU
ynpaxknenuil. Kaxnoe 3ananue onenupaercs u3 10 6amios. OLeHKa BbICTaBISIETCS TAKKe, KaK U
3a KOHTPOJIbHBIE PA0OTHI.

2. Ciucok BONMPOCOB M (WJIM) 3a/IaHMI /151 TPOBEAeHUs MPOMEKYTOYHOI aTTecTAllNU

DK3aMeH 10 TUCHUIUINHE «Anredpa U reOMEeTpHUs» MOXKET MPUHUMATHCS KaK B YCTHOM,
Tak U NHUCbMEHHOM ¢opme. B cimyuae mnpoBefeHHs NMHCbMEHHOTO 3K3aMeHa BO3MOJXKHA
JOTIOTHUTENIbHAS YCTHasi Oece/ia co CTYJIEHTOM [0 MaTepuaiy (Bompocam) AMCUMILINHBL. Hibke
JAIOTCS BOMPOCHI K 3K3aMEHy, OWJIEThl JUIsl YCTHOIO JK3aMEHa, MPUMEPHBIA BapuaHT Jis
NHCEMEHHOTO dK3aMeHa (OTAEIBHO Uit 1 1 2 ceMecTpoB).



Bomnpocel k 3xk3ameny B 1-M cemecTpe

1. IlpoctpanctBo Rn . IIpoctpancrBo marpury, Mm,n . Ilpocreitmme omnepamuu ¢
MaTpULAMU U UX CBOMCTBA.

2. YMHOX€EHUE MaTpULl U €T0 CBOMCTBA.
3. I[IpoctpanctBo Vi, N =1, 2, 3. JIuHeliHast 3aBUCUMOCTH BEKTOpOoB U3 Vi , N =1, 2, 3,
u R", n € N . CBolicTBa JTUHEHHON 3aBUCUMOCTH.

4. CBs3p nuHeWHON 3aBucuMocTd B Vh, n = 1, 2, 3, ¢ KOJJIMHEAPHOCTHIO H
KOMILIaHAPHOCTHIO. Perienne 3aaa4un o TuHeiHo# 3aBucumoctd B R" , n € N.

5. bazuc u xoopnunatel B Vn . Xapakrepuzanus 6a3ucoB B Vi, V2, V3. PazmepHOCTb.

6. Apdunnas u npekaproBa (IPSMOYrOJbHAS) CHUCTEMBl KOOPAMHAT HA MPSMOW, Ha
IUIOCKOCTH U B NPOCTpAaHCTBE. BbluncieHue AIUMH M pacCTOSHUM B JAEKapTOBBIX KOOpPIHMHATAX.
[TonsipHas cucteMa KOOPAMHAT HA INIOCKOCTH.

7. BekTopHas ¥ CKaJApHas MPOEKLIHMH BEKTOPA HA OCh U UX CBOWCTBA. [ 'eomeTpuyeckuil
CMBICJI IEKAPTOBBIX KOOPAUHAT.

8. CkamsgpHOe TPOU3BEICHUE TEOMETPUUYECKUX BEKTOPOB H €ro  CBOMCTBA.
OpToHOpMUPOBaHHBIN 06a3uc. BeluncieHne cKaaspHOro MPOU3BeIeHNUs, UTHH BEKTOPOB U YTIIOB
MCKAY HUMHU B ACKAPTOBLIX KOOPpAHUHATAX.

9. Onpenenenre U CBOWCTBAa BEKTOPHOI'O IIPOU3BEICHUSI.
10. Onpenenenue, reoOMETPUUYECKUI CMBICT U CBOWCTBA CMEIIAHHOTO IPOU3BEACHUS.

11. Marpuna nepexoaa oT oaHoro 6asuca k npyromy. [IpeoOpazoBanue adpduHHBIX
KOOpJIMHAT Ha IJIOCKOCTM M B IpocTpaHcTBe. [IpeoOpa3oBaHue OeKapTOBBIX KOOpAMHAT Ha
m1ockocTi. CABUT U TOBOPOT.

12. KomIuiekcHOE 4HCIIO KaK YInopsAoueHHas mapa JIeHCTBUTENbHBIX uncen. Oneparuu ¢
KOMIUIEKCHBIMM YHCJIaMH, uX cBoicTBa. [lepexon k anreOpamueckoit ¢opme. Comnpsok€HHOE
KOMIIJIEKCHOE YHCJI0, CBOMCTBA compsikeHus. M300paxeHne KOMIIEKCHBIX YUCeN Ha MIOCKOCTH.
Monynp 1 apryMeHT.

13. JleficTBUSI ¢ KOMIUIEKCHBIMU YHCIIAMH B TPUTOHOMETpUYECKOU (popme (YMHOXKEHHE,
JIeJIEHNE, BO3BEJCHHE B CTENIEHb, U3BJIEUECHUE KOPHS).

14. PaznuuHbple BUABI YpaBHEHHM JMHUM Ha IJIOCKOCTH, MOBEPXHOCTH WU JIMHHM B
IpocTpaHcTBE. ANredpandeckre U TPAaHCUEHIEHTHbIE TMHUU (TIOBEPXHOCTH).

15. Pa3nuuHple BUABl ypaBHEHHMI NpPSIMONM Ha IUIOCKOCTH: BEKTOPHOE, KAHOHHYECKOE,
napaMmeTpuueckue, oouiee, ¢ yrioBeM KodhHUIMEHTOM, B oTpe3kax. PaccTosHue OT TOUKH 10
IPSIMOA.

16. Pa3znuunble BUIBl ypaBHEHUH IJIOCKOCTH: B BEKTOPHOIN (Qopme, mapamMeTprUuecKue,
o01iee, B oTpe3kax. PaccTossHuE OT TOUKHU 10 MIIOCKOCTH.

17. Pa3znuuHble BUIBI YpaBHEHMH NpPSMOM B IMPOCTPAHCTBE. I'€OMETPUYECKUI CMBICIH
ko3¢ umeHToB ypaBHeHU. [lepexo1 OT 0IHUX ypaBHEHMH K IPYTHM.

18. OOmee ypaBHEHWE JMHUU BTOporo mopsaka. OmnpeneneHue, KaHOHUYECKOE
ypaBHEHUE, XapaKTEPUCTUKH U CBOMCTBA AJLUTUIICA.



19. Onpenenenue, KAHOHUYECKOE YpaBHEHHUE, XaPaKTEPUCTUKH U CBOMCTBA TUIIEPOOIIBI.
20. Onpenenenre, KAHOHUYECKOE YPaBHEHUE, XapaKTEPUCTUKH U CBOMCTBA MapaboIIb.

21. OOmiee ypaBHEHHE IMOBEPXHOCTH BTOPOro mopsjaka. diuncoui. Kanonuueckoe
ypaBHEHHE U CBOMCTBA.

22. I'unepOonouasl. KaHoHnueckue ypaBHEHHs U CBOMCTBA.

23. Ilapabonouel. KanHoHn4eckue ypaBHEHUS U CBOMCTBA.

24. KoHyc ¥ IMJIMHAPHI BTOpPOro nopsiaka. KaHoHnueckne ypaBHEHUS U CBOKCTBA.
25. I'pynna, koib110, nosie. OCHOBHbBIEC ONIPEACICHUS U IPUMEPBDI.

26. KonpI10 ¥ moJie BEIYETOB.

Busersl k ycTHOMY JK3ameHy B 1-M ceMmecTpe
Buiter Ne 1

1. TIpocrparctBo R" . TIpoctpanctBo matpuir M mp. Ilpocreiimme onepaiuu c
MaTpHUILlAMU U X CBOMCTBA.

2. Paznuunble BUABI ypaBHEHHM JMHUM Ha IJIOCKOCTH, IMOBEPXHOCTH M JIMHUU B
npocTpaHcTBe. Anredpandeckue U TPaHCLIEHIEHTHbBIE JIMHUU (TIOBEPXHOCTH).

3. 3agaua
buner Ne 2
1. YMHOXKeHue MaTpull U €ro CBOICTBa.

2. Pa3nuuHble BUAbl ypaBHEHUN INpPSAMOM Ha IUIOCKOCTU: BEKTOPHOE, KAaHOHUYECKOE,
napamMeTpuuecKkue, oolee, ¢ yriioBbIM KO3(QQHUIMEHTOM, B OTpe3kax. PaccTosiHue OT TOYKH 10
IPSAMOH.

3. 3agauga

buer Ne 3
1. ITpoctpanctBo Vi, n=1, 2, 3. JIuHeitHas 3aBUCUMOCTb BeKTOpOB U3 Vi, N =1, 2, 3,
n R", n e N . CpoiicTBa TMHEHHON 3aBUCUMOCTH

2. PaznuuHble BUIBl YpaBHEHHMH IUIOCKOCTH: B BEKTOPHOH (hopme, mapameTpuyeckue,
o0miee, B oTpe3kax. PaccTossHuE OT TOUKHU 0 MIOCKOCTH.

3. 3agauga
Buner Ne 4

1. CBs3p JmHEWHOW 3aBUCHMOCTH B Vh , n = 1, 2, 3, ¢ KOJJIMHEAPHOCTHIO U
KOMIUTAHApHOCTHIO. PelieHue 3amauu o muHeiHo# 3aBucumoctd B R", n e N.

2. Pa3nuuHble BUABl ypaBHEHUN MNPAMOHW B NIPOCTPAHCTBE. [ '€OMETpPHUYECKUI CMBICIT
K03 uureHToB ypaBHeHUH. [lepexo OT OAHUX ypaBHEHUH K IpyTuM.

3. 3amaua
bumner Ne 5



1. basuc u koopauHaTsl B Vn . Xapakrepusauus 6a3ucoB B Vi, V2, V3 . PazmepHOCTS.

2. OOmee ypaBHEHHWE JIMHUW BTOporo mopsaka. OmnpenencHue, KaHOHUYECKOE
ypaBHEHHE, XapaKTEPUCTUKU M CBOMCTBA DILIHIICA.

3. 3amaua

buiter Ne 6

1. Addunnas m nexaproBa (IpSMOYTOJIbHAsl) CHUCTEMbl KOOpAWHAT Ha MpPsIMOHM, Ha
IUIOCKOCTH U B NPOCTPAHCTBE. BbluncieHue AMUH M pacCTOSHUM B JAEKapTOBBIX KOOpPIHMHATAX.
[TonsipHas cucreMa KOOpAMHAT Ha IUIOCKOCTH.

2. OnpeneneHue, KAHOHUYECKOE YPAaBHCHHE, XapaKTEPUCTUKA W CBOMCTBA TUIIEPOOJIBI.
3. 3amaua
buner Ne 7

1. BekTopHasi u ckajisipHasi MPOSKIIUKA BEKTOpPA HA OCh U UX CBOMCTBA. [ 'eomeTpuueckuit
CMBICJI IEKAPTOBBIX KOOPANHAT.

2. Ompenenenre, KAHOHUYECKOE ypaBHEHUE, XapaKTEPUCTUKU U CBOMCTBA MapadoIIbl.
3. 3agaua
Buner Ne 8

1. CkansgpHoe [pOU3BEIEHUE T'€OMETPUUECKUX BEKTOPOB M €ro CBOICTBa.
OproHopMUpOBaHHBIN 06a3uc. Bbruncienue cKaasipHOro NpOU3BEICHHUs], [JUIMH BEKTOPOB U YIJIOB
MEXJly HUMH B IEKapTOBBIX KOOpIUHATAX.

2. OO6miee ypaBHEHHE IOBEPXHOCTH BTOPOTO Mopsiaka. mmrcous. Kanonuueckoe
ypaBHEHHE U CBOWCTBA.

3. 3agauga
buner Ne 9
1. Onpenenenue U CBOMCTBA BEKTOPHOTO MTPOU3BEACHHUS.
2. I'mnep6onouasl. KaHoHMueckre ypaBHEHHS U CBONCTBA.
3. 3anaua
buner Ne 10
1. Onpenenenne, reOMETPUUYECKUI CMBICI U CBOIICTBA CMELIAHHOTO MTPOU3BEICHUS.
2. [NapaGonounasl. KanoHnueckue ypaBHEHUs U CBOWCTBA.
3. 3amaua
buner Ne 11

1. Matpuna nepexona oT ogHoro Oasuca k apyromy. IlpeoOpasoBanue aduHHBIX
KOOpJIMHAT Ha IJIOCKOCTM U B mpocTpaHcTBe. [IpeoOpa3oBaHue OeKapTOBBIX KOOpAHWHAT Ha
10ckocTH. CABUT ¥ IOBOPOT.

2. Konyc n nunusAps! BTOPOro nopsiika. KaHoHndyeckrne ypaBHEHUsS U CBOMCTBA

3. 3agauga



buier Ne 12

1. KommuiekcHOe 4nciIo Kak ynopsioueHHas rapa JeHCTBUTENbHBIX yuces. Onepanuu ¢
KOMIUIEKCHBIMU 4YHcTaMH, uX cBoicTBa. [lepexox k anrebpauueckoit opme. CompspkéHHOE
KOMIIJIEKCHOE YHCJI0, CBOMCTBA cOmpsikeHus. M300pakeHre KOMIUIEKCHBIX YHCEIT Ha TNIOCKOCTH.
Mopnynb 1 aprymeHT.

2. I'pynimnia, xomb110, 1osie. OCHOBHBIC ONIPEICTICHUS U IPUMEPHI.
3. 3agaua
buier Ne 13

1. JlelicTBUS C KOMILJICKCHBIMH YHCIIAMU B TPUTOHOMETPUYECKOW (opme (YMHOKEHHE,
JIeJIeHNE, BO3BECHHE B CTEIICHb, U3BJICUCHUE KOPHS).

2. KoJp11o ¢ moJjie BBIUETOB.
3. 3agaua
buier Ne 14

1. KommuiekcHoe 4ncio Kak ynopsijoueHHas mapa JIeHCTBUTENbHBIX yucen. Onepanuu ¢
KOMIUICKCHBIMU 4YHCTIaMH, WX cBoicTBa. [lepexon k anreOpamueckoit popme. CompspkéHHOE
KOMIUIEKCHOE YHCII0, CBOMCTBA comnpsikeHus. M300paxkeHrne KOMIUIEKCHBIX YHUCeN Ha MTOCKOCTH.
Monyinp 1 apryMeHT.

2. PaznuuHble BHUJBl ypaBHEHUH MpsAMOM B HpOCTpaHCTBE. ['eoMeTpUUYECKUN CMBICI
K03 duureHToB ypaBHeHui. [lepexo OT OAHUX ypaBHEHUH K JPYTUM.

3. 3amaua
Bbuier Ne 15

1. JlelicTBUS C KOMILICKCHBIMH YHCIIaMU B TPUTOHOMETpPUYECKOW (hopme (YMHOKEHHE,
JIeJIEeHUE, BO3BEJICHUE B CTEIICHb, U3BJICUEHHE KOPHS).

2. OOmee ypaBHEHME JUHMM BTOporo mnopszaka. OmnpeneneHue, KaHOHHYECKOE
ypaBHEHUE, XapaKTEPUCTUKH U CBOMCTBA AJIUIICA.

3. 3amaua

IIpumepHBIH BapUAHT /151 MMCbMEHHOT0 IK3aMeHa B 1-M cemecTpe

1. Tausr Bektoper a={8,4,1}, b={2,-2,1} u ¢={4,0,3}. Haiinure BexTop d muusr 1,
HepIeHANKYIAPHBIA BEKTOpaM a U b 1 HanpaBJIeHHbIH Tak, YTOOBI TPOKH &, b, ¢ u a,b,d umenn
IPOTHBOIOJIOXKHYIO OpHeHTaIui0. KoopanHaThl BEKTOPOB JaHbl B OPTOHOPMUPOBAHHOM Oa3uce.

2. CocTaBbTe KaHOHMUYECKOE U 00111ee ypaBHEHHS] OUCCEKTPHUCHI TYIIOTO YIJla MEXy
OPSAMBIMU Ha MJIOCKOCTH

3 -4’ 12
Cucrema KOOpAMHAT JEKapTOBA.
3. Haitaure paccrosiaue ot Touku (1,3,5) 1o npsimoit

2x+y+z-1=0,



3x+y+2z-3=0.
Cucrema KOOpAMHAT JEKapTOBA.

4. Haitnute SKCIEHTPUCHUTET 3JUIMIICA, 3HAS,, YTO CTOPOHBI BIMCAHHOTO B HETO KBaJpara
MPOXOIAT uepe3 HOKYCHI.

5. Haiigure Bce 3HaYeHUS KOPHS, BBITOJHSAA JEHCTBUS B TPUTOHOMETPUUECKOH (hopme:

Bonpocekl K 3k3aMeHy BO 2-M cemecTpe

1. Onpenenurens nopsaka N . CeoiicTBa onpenenurens. Beraucnenue meronom ["aycca.
2. IIpaBunio Kpamepa.

3. Paznoxxenue onpeneauTets mo cTpoke (cTonoiy).

4. O6patHas matpuna. Teopema 06 o6patHoii MaTpuiie. CriocoOs! Berunciaenus AL .

5. MHOrouwieHsl ¥ AEUCTBUS C HUMH. Teopema 0 JeJIEHUH C OCTATKOM.

6. HO/I nByx MmHorouneHoB. Ainroputm EBkiuza .

7. HenpuBomuMble MHOTOWICHBI. PaslokeHHE B TPOU3BEIACHUE HEIPUBOIUMBIX.
HenpuBoaumeie muorowiensl Hax R mnHang C.

8. Kopenb MHorowieHa. Kparueie kopau u mauddepenimpoBanne. OCHOBHAS Teopema
anreopsl.

9. 3amaua wuHTepnosAuMM MHoOrowieHamu. CylecTBOBaHME M  €IUHCTBEHHOCTb
WHTEPHOJALMOHHOrO0 MHOTOWIeHa. Popmyisl Jlarpanka nu HeroToHa.

10. Ompenenenvie M TpUMEPHl JUHEHHBIX IMPOCTPAHCTB. JIMHEWHass 3aBUCUMOCTb M
HE3aBUCHUMOCTh, X CBOMCTBA.

11. Jlemma o aByx cuctemax BeKTOpoB. basuc, pazmepHocTbh, KoopauHaThl. [loHsTHE O
0ECKOHEUHOMEPHBIX IPOCTPAHCTBAX.

12. JlelficTBus ¢ BEKTOpaMu B KoopauHaTax. M3oMopdu3M JIMHEHHBIX TPOCTPAHCTB U €TI0
cBoiictBa. Teopema 06 uzomopdusme. Ilpumepsl n30MOp(HHBIX TPOCTPAHCTB.

13. TlommpoctpanctBa. CyMmMa U mepecedeHue MOJIpPOCTpaHCTB. Teopema o
pa3MepHOCTSAX CyMMBI U niepeceueHus. [Ipsimasi cymma moArnpocTpaHCTB.

14. Panr matpunsl. Teopema o panre. MeTo bl BBIYACICHUS PaHTa MATPULIBI.

15. Onpenenenune n npuMepsl JIMHEWHBIX ONEpaTopoB. MaTpuia JIMHEHHOTO OnepaTopa,
ee MpUMEHEHHUe JUIsl HaX0XKJIeHUsl KoopaAnHaT o0pa3a BeKTopa. MI3MeHeHne MaTpullbl TMHEHHOTO
oreparopa Inpu U3MEHEHUH Oa3uca.

16. I[eﬁCTBHH C JIMHENHBIMU oneparopamu. ManI/II_U:I COOTBCTCTBYIOIIIHX OIICPATOPOB.

17. Slnpo u obpa3 nuHeliHOTO omepartopa. Teopema o panre u aedexre. OnpeneneHue
paHra u aedekra o MaTpuiie orneparopa.



18. ObpatHblii oneparop, ero JuHeHHOCTb. OOPaTUMOCTh U HEBBIPOXKICHHOCTD. Jpyrue
KPUTEPHH HEBBIPOXKIEHHOCTH OIEpaTopa.

19. CoOcTBeHHBIE BEKTOPhI M COOCTBEHHBIC 3HAYCHHUS JIMHEHHOTO oOlepaTopa.
XapakTepuCTUYECKU MHOTOUYICH OIepaTropa, HE3aBUCUMOCTh OT ©Oa3uca. Bwruucienue
COOCTBEHHBIX 3HAYEHHUI U COOCTBEHHBIX BEKTOPOB.

20. Omnpenenenue WU OpPUMEPHl €BKIUJOBBIX MPOCTPAHCTB. JIMHEHHAs HE3aBUCHUMOCTh
OPTOTOHAJILHOW CHCTEMBI.

21. Inuua 1 yros B eBKJIMA0BOM IpocTtpancTBe. HepaBenctBo Komm — ByHsIKoBCKOTO.

22. OpTOroHAJIbHBIH W OPTOHOPMHUPOBAHHBIM 0a3WChl B E€BKJIHMJIOBOM IIPOCTPAHCTBE.
[TpeumyiiectBa oproHOpMUpOBaHHOrO Oazuca. Oproronanusauus ['pama - [lImuara.

23. OproroHajbHOE AONOJHEHUE K IOANPOCTPAHCTBY E€BKJIMIOBA IPOCTPAHCTBA, €rO
cBoiicTBa. [IBe 3a/1a4M O BBIYHMCIICHHU OPTOrOHAIBHOTO jJonoiaHeHus B R".

24. PaccrosHMEe B €BKJIMJOBOM IPOCTpaHCTBE. PaccrosHue OT TOUKH [0
MOANPOCTPAHCTBA.

25. bunuueitnpie u kBagpatuuHble (opmbl. [IpuBenenue kBaapaTUUHON (OPMBI K
kaHoHnueckoMmy Buay. Kpurepuii CuibBecTpa moI0KUTEIbHON ONPEACIEHHOCTH KBAPAaTHIHON

(hOpMBL.

Buiersl k ycTHOMY 3K3aMeHY BO 2-M ceMecTpe
buner Ne 1
1. Onpenenurens nopsaxka n . CoiicTa onpenenurens. Beruncnenue merogom ["aycca.

2. TlogmpoctpancTBa  jJuHEWHOro  mpoctpanctBa. CymmMa U mepecedeHue
MOAMPOCTPAHCTB. TeopeMa O pa3sMEpHOCTAX CyMMBI W mnepecedeHus. lIpsmas cymma
MOAMPOCTPAHCTB.

3. 3agaua
buner Ne 2
1. ITpaBuno Kpamepa peieHus: CUCTeMbl TMHEMHBIX YPaBHEHUN.
2. Panr marpunel. Teopema o panre. MeTo1pl BHIYMCIEHUS paHTa MATPHIIbL.
3. 3agaua
buner Ne 3
1. PaznoxeHue onpeaenuTens o cTpoke (CToyoiy).

2. Onpenenenne U MpUMEPHI JIMHEWHBIX ONEpaTopoB. MaTpuiua JIMHEHHOro olepaTopa,
ee MpUMEHEHHUeE JUIsl HaX0XK/IeHUs KOOpAUHAT o0pa3a BekTopa. M3MeHeHne MaTpHIlbl JUHEHHOTO
oreparopa Inpu U3MEHEHUH Oa3uca.

3. 3amaua
buset Ne 4

1. . O6parnas marpuna. Teopema 06 o6patHoii Matpuie. CocoObl BerauciaeHus AL,



2. JleficTBHsI ¢ BEKTOpaMH B KoopauHartax. M3omopdus3m JMHEHHBIX MPOCTPAHCTB U €T0
cBoiicTBa. Teopema 06 nzomopdusme. [Ipumepsr n30MOp(HHBIX MPOCTPAHCTB.

3. 3amaua
buner Ne 5
1. . MHoOrOwWIeHbI U AeUCTBUS ¢ HUMHU. TeopeMa o IeIEHUH C OCTATKOM.

2. Snpo u obpa3 nmuHeitHOTO omeparopa. Teopema o panre u aedexre. OnpenencHue
panra u nedekxTa 1o MaTpuie orneparopa.

3. 3amaua
buier Ne 6
1. HOZl nByx MHOrouneHoB. Ainroput™ EBkinuaa .

2. OOpatHblii oneparop, ero JuHeHHocTh. OOpPaTUMOCTh U HEBBIPOXKIEHHOCTb. [pyrue
KPUTEPUH HEBBIPOKACHHOCTH OIEpaTopa.

3. 3agauga
buner Ne 7

1. HempuBomumbie MHOTOWIEHBI. PasnokeHue B MPOU3BEICHHUE HENPUBOIUMBIX.
HenpuBoaumeie mHOTOueHbl Ham R mHag C .

2. OmpeneneHue ¥ TPUMEPHl €BKIUOBBIX MPOCTpaHCTB. JIuHelHas HE3aBUCUMOCTH
OPTOTOHAJILHON CUCTEMBI.

3. 3amaua
bumnet Ne &

1. Kopenp muHOorowieHna. Kparaele kopau u auddepenuupopanne. OCHOBHas TeopeMa
anreopsl.

2. InuHa u yroa B eBKJINA0BOM IpoctpancTBe. HepaBencTBo Komm — byHsikoBckoro.
3. 3agaua
Buner Ne 9

1. 3a)1aqa HHTCPIOJIIONHA  MHOI'OYJICHAMMU. CYHIGCTBOBaHI/IC n CIUHCTBCHHOCTH
HHTCPNOJIATUOHHOT'O MHOT'OYJICHA. q)OpMy.]'ILI Harpacha u HrroToHa.

2. CoOcTBEHHBIE BEKTOpPbl M COOCTBEHHBIE 3HAYCHMsS JIMHEWHOro oOmepaTopa.
XapakTepUCTUYECKUII MHOTOYJIEH OIleparopa, HE3aBUCUMOCTh OT ©Oa3uca. Brluucnenue
COOCTBEHHBIX 3HAUEHHUH U COOCTBEHHBIX BEKTOPOB.

3. 3agauga
Bbuier Ne 10

I. Onpenenenue W NpUMEPHl JUHEWMHBIX MPOCTPAHCTB. JIMHEHHAs 3aBUCUMOCTh H
HE3aBHCUMOCTb, UX CBOMCTBA.

2. OproroHalbHbII W OPTOHOPMHUPOBAHHBIM O0a3UChl B EBKIUIOBOM HPOCTPAHCTBE.
[TpeumymiectBa opToHOpMHpPOBaHHOTO Oa3uca. Oproronanuszanus ['pama - [lImuara.

3. 3amaua



bumer Ne 11

1. Jlemma o nByX cuctemax BeKTOpoB. basuc, pasmepHocTs, koopauHaThl. IlonsTue o
0ECKOHEUHOMEPHBIX IPOCTPAHCTBAX.

2. OproroHanbHOE JOINOJHEHHE K MOANPOCTPAHCTBY EBKJIMJIOBA IPOCTPAHCTBA, €0
cBoiicTBa. JIBe 3a/1a4M O BBIYKMCIICHHH OPTOrOHAIBHOTO jJomnonHeHus B R".

3. 3amaua
buier Ne 12

1. [edicTBus ¢ BEKTOpaMH B KoopauHaTaxX. M3omMophu3M JTMHEHHBIX TPOCTPAHCTB U €TI0
coiictBa. Teopema 06 uzomopdusme. [Ipumepsr H30MOP(HHBIX TPOCTPAHCTB.

2. PaccTrosiHME B €BKIMIOBOM MPOCTPAHCTBE. PaccTosiHUe OT TOYKHU JI0 ITOIPOCTPAHCTBA.
3. 3amaua
buner Ne 13

1. bununeitnple u kBangpatuunble (opmel. [lpuBenenune kBagpaTHuHOW (OPMBI K
KaHoHH4eckoMy Buay. Kpurtepuii CriibBecTpa IOJI0KUTENBHON ONPEACIEHHOCTH KBaAPAaTUYHON

(bopMBI.

2. CoOcTBeHHBIE BEKTOPHl M COOCTBEHHBIC 3HAYCHHS JIMHEHHOTO OIlepaTopa.
XapakTepuCTUYECKUl MHOTOYJICH Ollepatopa, HE3aBUCUMOCTh OT ©Oa3uca. Briuucnenue
COOCTBEHHBIX 3HAYEHUI U COOCTBEHHBIX BEKTOPOB.

3. 3agauga

IIpruMepHBIH BAPUAHT VISl MUCHLMEHHOT0 9K3aMeHAa BO 2-M ceMecTpe

1. Haiinure coOCTBEHHBIE 3HAUYEHHUS U COOCTBEHHBIE BEKTOPHI JIMHEWHOTO OIeparopa
A::R® - R3, MaTpua KOTOpPOro B KAHOHUYECKOM 0a3UCe UMEET BUJ

2 -1 2
5 -3 3
-1 0 =2

2. Tlpumensis uHTEpHoAMOHHYI0 (Gopmyny Jlarpamka, Haigure wmuHorowreH f(X)
HaWMEHBIIIEH CTETICHH T10 CJICIYIONIeH Tabinile 3HAaYeHH:

x| 2 -1 0 1
f))) 2 5 6 7

3. Ilycrs L=lin (a,b,c) € R*, rme a=(2,1,1,-1), b=(1,1,3,0)$, ¢=(1,2,8,1). Haiinute
OpPTOTOHAIbHYIO TIpoekinio Y BekTopa X=(5,2,-2,2)Ha moampocTpaHcTBO L ¥ opTOroHaabHYyIO
COCTaBIISIONIYIO Z BEKTOpa X OTHOCUTENBHO L, a Taioke paccrosHue d(X;L) ot X o L.

4, I[OHOJ'IHI/ITC MPONU3BCACHUC DJICMCHTOB di3dz4azsadaeds7 ONPEACIUTEIIST CEAbMOTO
nopsJaKa Takx, YTOOBI MOJIYYHUTD YWICH 3TOr0 ONIpCACINTEIA, BXO)ISIH_II/Iﬁ B HCTO CO 3HAKOM MHUHYC.

5. ycts A: R? > R? --- nuHelinblii omepaTop, X --- cCOOCTBEHHBI BEKTOp omepaTopa
A?. BepHO 1M, 4TO X ABJAETCA COOCTBEHHBIM BEKTOpoM oneparopa A? Otset o6ocHyiiTe.



IIpaBusa BhICTaBJIEHUSI OLIEHKH HA JKk3aMeHe (B ycTHOH dopMme)

B sk3ameHanMoHHBIE OMJIET BKJIIOYAETCsl JIBa TEOPETUYECKUX Bompoca M 3anada. Ha
HOJArOTOBKY K OTBETY aercs | actpoHomuueckuii yac. [1o ntoram sx3aMeHa BbICTaBIISIETCS OJJHA
U3 OLICHOK: «OTJIMYHO», «XOPOILOY», «YAOBIECTBOPUTEIBHO» UIIU «HEYIOBICTBOPUTEIILHON.

OHGHKa «OTJIMYHO» BBICTABIACTCA CTYACHTY, KOTOpBIﬁ JAEMOHCTPpUPYET FJ'IY6OKOG n
IIOJIHOC BJIAACHHUE COACPKAHUCM Marc€puajla H MMOHATHHHBIM arraparoM JUCHHUILIMHBI, OAaCT
Pa3BCPHYTHIC, IIOJIHBIC W UYETKHUEC OTBETHI Ha BOIIPOCHI J3K3aMCHAIIMOHHOI'O ounera u
AOIMOJIHUTCIIbHBIC BOIIPOCHI, IMIPABHUJIBHO PCIIACT 3aJa41y

OlneHKa «XOpOIIO0» BBICTABIAETCS CTYJIEHTY, OTBET KOTOPOTO Ha 3K3aMEHE B IIEJIOM
COOTBETCTBYIOT yKa3aHHBIM BBIIIE KPUTEPUSM, HO OTIMYACTCS MEHBIIEH O0OCTOSTEIBHOCTHIO,
rIyOMHON, 000CHOBAHHOCTBIO M TOJTHOTOW. B OTBETe MMEIOT MECTO OTIEIbHBICE HETOUYHOCTH
(HecyliecTBEHHblE  OIMIMOKH), KOTOpbIE  HCHOPABISIOTCS  CaMHM  CTYAGHTOM  IIOCIHe
JOTIOTHUTEIBHBIX U (MJIM) YTOYHSIIOIIMX BOIMPOCOB 3K3aMeHaTopa. HeoOXoaumbIM ycioBHeM
SBJISIETCS] XOTS1 Obl YACTUYHOE PEIICHHE 3aJauH.

O1eHKa «yAOBJIETBOPUTEIILHO» BBICTABISAETCS CTYJEHTY, KOTOPBIA JaeT HEeI0CTaTOYHO
MIOJTHBIE OTBETHI HA BOIPOCHI AK3aMEHAIIMOHHOTO OHMJIETa M JOTOJIHUTEIbHBIE BOIIPOCH], HO TIPH
3TOM BCE K€ JIEMOHCTPHPYET HEKOTOpble 0a30BbIE 3HAHWS MO mpeamMeTy. lIpu aprymeHTanuu
OTBETAa CTYACHT HE OOOCHOBBIBAE€T CBOM CYXJeHUsA. Ha 4YacTp OMOJHUTENBHBIX BOIPOCOB
CTYZAEHT 3aTpyHAETCA AaTh OTBET WJIU J1a€T HEBEPHbIE OTBETHI.

OrneHka «HEeyIOBIETBOPUTENBHOY BBICTABIISIETCS CTYEHTY, KOTOPBIA HE JEMOHCTPUPYET
3HaHUA 0A30BBIX MOHATHI U PE3yJIbTATOB, HE B COCTOSHUU PEUIUTH 3a/lady, MJIOXO0 OTBEYAaeT Ha
JIOTIOJIHATEIBHBIC ~ BOINPOCHI, HE  BJIAJICET IOHATUHHBIM  MaTEpUAJIOM  JIUCIUIUIAHEIL
JlononHuTeNbHBIC U YTOUHSIOMINE BOMPOCKHI 9K3aMEHATOpa HE MPUBOAAT K KOPPEKIIUU OTBETOB
cTyneHTa. Ha OCHOBHYIO 4acTh JTOMOJHUTENBHBIX BOINPOCOB CTYACHT 3aTPyIHSETCS AaTh OTBET
WIK JlaeT HeBepHble OTBeThl. Kpome Toro, omenka «HeynoBiaeTBOPUTENBbHO» MOXET OBITh
BBICTaBlIEHA TMPH HE3HAHWU KAKUX-TO O0a30BbIX TOHATUH © pe3ynbratoB. OreHka
«HeynoBneTBOPUTENIbHO» BBICTABISETCS TAaKXKE CTYIEHTY, KOTOPBIM B3sl 3K3aMEHAIl[MOHHBIN
OMJIeT, HO OTBEYATh OTKA3aJICH.

IIpaBuiia BbICTaBJIeHUS OLIEHKH HA JK3aMeHe (B NMCbMeHHOoil popme)

CryaeHTy mpemyiaraeTcsi MHANBUIYATbHBIN BapHaHT 3aJaHui, cojepkamuii 4-6 3amad.
Ha BrimosiHeHWE M TIpEACTaBIICHHE 3a/JaHUil JlaeTcs He MeHee 3-X 4acoB. [Ipu oneHuBaHUM
BBITIOJIHEHHBIX 3aIaHUH MOXET UCIIOJIb30BaThCS CIEAYIOIAs CUCTEMA OLIEHOK 3a OJHO 3aaHHUE:

+ (4 Gamta) — 3aaHKe BBITIOJIHEHO MTOJIHOCTHIO, 0€3 OMIMOOK;
+. (3 Gayta) — 3a7aHKeE BBITIOJIHEHO C HE3HAYUTEIHLHOW ONMTMOKOM MIJIM MTOYTH IMTOJTHOCTHIO;

+- (2 Oamra) — 3agaHUE BBIOJIHEHO C CYIIECTBEHHOW OIIMOKONH WM MPUMEPHO
HaroJIOBUHY;

-+ (1 6aJ'IJ'I) — JIMIIb KAKHUC-TO 3JICMCHTBI IPCACTABJIICHHOTO OTBETA MOT'YT OBITh OIICHCHBI
ITOJIOKHUTEIIBHO.

HpI/I TAaKOM IMOAXOAC 3aaHNs CUUTAOTCA MPUMEPHO PABHOUCHHBIMU 11O TPYAOCMKOCTH.



[Tpu mpoBepke pabOTHI B KaXIOM 3aJaHUM OTMe4arTcs Hemoctatku (B dopme,
JOCTYITHOW CTYJCHTY), U TEM CaMbIM OOBSICHSETCS MOCTaBJICHHbIC OaylTbl 3a 3amanus. [1ycts k —
YHCIIO 3a7a4 B IMPEAJoKeHHOM Bapuante (Hampumep, k=5). Ompenensiercss obmee yucio M

M
0ayuIoB, HaOpaHHBIX CTyAeHTOM. OIlleHKa 3aBUCHT OT BEJIMYUHBI OTHOILICHHS = 5> TAe N=4k —
MaKCHMaJIbHOE BO3MOXHOE 4YHCIO OauloB 3a paborTy. Bo3mokHas rpaganusi OLEHOK
CJICYIOIIAS:

0.75 < r<1 - OICHKA «OTIHYHOY;

0.60

IN

r<0.75 - oIleHKa «XOPOIIO»;

A

0.26 < r<0.59 - omeHKa «yJOBJIETBOPUTEIHLHOY;

0<r<0.25 - oueHKa «HEYIOBIECTBOPUTEIHHO.

Ecnn 3amanust uMEIOT CYHIECTBEHHO Pa3IMYHYI0 TPYIOEMKOCTH (CIOXXHOCTB), TO HX
MaKCHUMaJIbHasi OIICHKa MOXKET OBbITh pa3IM4HON. B 3TOM ciiydae B yKa3aHHYIO CXEMY BHOCSTCS
COOTBETCTBYIOIINE U3MEHEHHUS.

3a mpenojaBaTesieM UMEETCs IIPABO YUUTHIBATh HAa 9K3aMEHE B MOJIOKUTEIBHYIO CTOPOHY
paboTy CTy/EeHTa B CEMECTPE.



IIpuaoxenne Ne2
K pado4eil nporpaMmme IMCUUNIMHBI
«AJuredpa u reoMmeTpus»

MeToauuyecKue YKa3aHuA QJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

1. TpeGoBanus K NPAKTHYECKUM YMEHHUSM M HABBIKAM CTY/I€HTA.
TeMaTHKa OCHOBHBIX YIIPAKHEHU

HJ’I?I YCHGHIHOﬁ caa4yn SK3aMCEHa CTYACHT OOJDKCH YMCTh pPEIIaTh 3aJadu, KOTOPLIC
COOTBCTCTBYIOT HpHBeI[eHHOfI BBIIIC IIpOrpaMmc. OI[HaKO HaM  KaXCTCsa  II0JIC3HBIM
JOIIOJIHUTECIIBbHO BBIACIIUTE TEMATUKY OCHOBHBIX 3aJa4.

B nepBom cemecTpe CTyIEHT IpeXkJIe BCErO JOKEH XOpOLIO OCBOMTH Meron I'aycca
pelLIeHHs] CUCTEM JIMHEMHBIX YpaBHEHHUH; K 3TON NpoLeaype CBOIATCS MHOTHE 3aJaud Kypca.
TpebOyercs, panee, OCBOMTH MPOCTEHIINE ONEpalMd C MaTPUIIAMH, YMHOXXCHHE MAaTpHIL,
BBIYMCIICHHE MHOI'OWJIEHA OT MaTPUIIBI.

ITo TemaM BEKTOpPHOI anredpbl HYKHO YMETh pellaTh 33a4K Ha JIMHEHHYI0 3aBUCUMOCTb
Y HE3aBUCHMOCTb BEKTOPOB; Ha OCHOBHBIE JICHCTBUSA C BEKTOPaMH, B TOM YHCJIE B KOOPJMHATAX;
Ha BBIYUCJICHUE IPOCKLUMHM BEKTOpa HAa OCbhb M Ha IUIOCKOCTh; HA CKAILIPHOE, BEKTOPHOE H
CMELIaHHOE NPOMU3BENCHM. B 4aCTHOCTH, Hal0 yMETh OINPENENSATh OPUEHTALMIO Iap U TPOEK
BEKTOPOB, HAXOJUTh IUIOLIAM MapajuleJorpaMMOB M 00BbEMBI MapaiesIeNUIe 0B, HATAHYThIX
Ha BEKTOpBI, 110 MX KOOpJAMHATAM. YMETh pEIlaTh 3aJa4d, CBA3aHHBIE C JEICHUEM OTpE3Ka B
JJAHHOM OTHOLIEHUMU.

CTyz#eHT I0JKeH yMEeTh COCTABUTh PaBEHCTBA, CBS3BIBAIOIINE KOOPIMHATHI OJJHOM M TOM
K€ TOYKU B JIBYX JIEKAPTOBBIX CHCTEMax KOOPAHMHAT HA TUIOCKOCTH (TPEAIoNaraercs, YrTo oJHa
U3 HHUX TOJIy4aeTCsl M3 JPYrol ¢ MOMOUIBIO IOCIEIOBATEIbHBIX MOBOPOTA M MapauIeIbHOTO
HepeHoca).

ITo temam «lIpsiMasd Ha 1uiocKOCTH», «IIMOCKOCTH M IpsiMas B IPOCTPAHCTBE» MPEKIE
BCEr0 HAJl0 OCBOUTH BCE BUbI YPABHEHHUU NPSIMOM M IJIOCKOCTH, 3HATh T€OMETPUYECKUN CMBICI
KO3(QUIIMEHTOB ypaBHEHMH, yMeTh HMX COCTaBIATh, MEPEXOAUTh OT OJHUX YpPaBHEHHH K
apyruMm. OTMETHM TakKe OCHOBHBIE 3aJlaud Ha B3aUMHOE PACIIOJIOKEHHE TOYEK, MPSIMBIX U
IJIOCKOCTEM, 3aJaud Ha BBIUYUCIEHUE IPOCKLUUN, PACCTOSHUN U HAXOXJIEHUE YpaBHEHUU
neprneHauKkynsapos. Crienyer oOpaTuTh BHMMaHHE Ha BO3MOXKHOCTh DPELIEHUS ATHX 3a/1ad C
MIOMOILBIO KOMITBIOTEPA.

IIo teme «JIMHMM BTOpPOro MOpPSAAKa» HAL0 HAYYUTHCSA COCTABIATH W MCIIOJIB30BAaTh
KaHOHMYECKHE M OJMU3KHE K HUM YpaBHEHHUs 3JUIMIICA, TUIEpPOOsbl U mapaloiibl, ONpeneisTh
XapaKTEPUCTUKH DTUX JINHUMN.

Bo BTOpOoM cemecrpe Meron [aycca Hago ymeTh INPUMEHATH JUISl BBIYMCIICHMS
onpenenuTeneif, HaXOXKICHHUs paHra MaTpUIbl U paHra CHCTEMBl BEKTOPOB, BBIYHCICHUS
00paTHON MaTpHUIIbI.

s 3aa4 BTOPOIro CeMeCTpa OTMCTUM 3aJadd Ha HAXOXKJICHUC 0asuca u PasSMEPHOCTHU
KOHKPCETHOT'O IMOAIIPOCTPAHCTBA JIMHENHOT O MMpOCTPAHCTBA, B YaCTHOCTH, JIMHEHHON 000JI0YKH
JaHHBIX BCEKTOPOB WM MMOAIIPOCTPAHCTBA pemeHHﬁ O)IHOpO)IHOﬁ CHCTEMBI JIMHEHHBIX
ypaBHCHHﬁ. HY)KHO YMETh pCHIATh 3ald4U Ha OIPCACICHUC pa3MCpHOCTGﬁ u 0a3ucoB CYMMBI U
NEPECCUCHUA ABYX IMOAIIPOCTPAHCTB.



Jlnist TaHHOTO JIMHEHHOTO oreparopa TpeOyeTcsi yMeTh HaXOJUTh €ro MaTpUIly B JTAaHHOM
0asuce, 3HATh COOTBETCTBUE MEXK/Y JCHCTBUSAMH C ONEpaTopaMH U MX MATPHUIIAMHU. 3HATh, YTO
U3MCHCHHE MATPUIIBI IPU U3MEHEHHH 0a3uca OMHUChIBACTCS MPeoOpa30BaHUEM MOA00US U YMETh
HNPUMEHSATh CBOMCTBA MOMOOHBIX MATpHIl (HApUMep, Ui SKOHOMHUH BbluucicHui). Tpedyercs
ompeAenaTh 0a3uchl W Pa3MEPHOCTH sAapa W o0pas3a omeparopa, HAaXOIUTh COOCTBCHHBIE
3HAYCHHS U COOCTBEHHBIC BEKTOPHI

Hano 3HaTh, uTO Takoe OWIMHEHHbIE U KBaJpaTHUHbIe (JOPMBI, KaK OHH 3allMCHIBAIOTCS B
KOOpJMHATAX, KaK MEHSIOTCS WX MATPHIIBI MPU W3MEeHEeHuU Oaszuca. Hy)kHO yMeTh MPHBOIUTH
KBaJIpaTUUHYIO (OpPMY K KaHOHMYECKOMY BHUJY U OTBETHTb Ha BONPOC O €€ MOJOKUTEIbHOU
ONpeIeIEHHOCTH (MJIU MPUHAJJICKHOCTH K APYTUM KJlaccaM 3HaKOBOM OMpeeIEHHOCTH). 3HATh,
YTO TaKO€ MHAECKCHl MHEPLIUHU, PAHT U CUTHATypa KBaJpaTUUYHON (OPMBI U YMETh HaXOIUTh 3TU
XapaKTEPUCTUKH.

[To Teme «EBKIMIOBBI MPOCTPAHCTBa» TPEOYETCsS OCBOUTH MPOLIECC OPTOrOHAIM3ALINH,
yMETh HaXxOJUTh OPTOHOPMMPOBAHHBIA 0a3uc MOANPOCTPAHCTBA W pEUIaTh 3aJauyd B
COOTBETCTBYIOIIMX KOOpAMHATaX. YMETh HaXOIUTh Oa3uC OpPTOTOHAIBHOTO JOMOJHEHHUS K
MOAIIPOCTPAHCTBY, 3aJaBaTb OPTOTOHAJIBHOE JONOJHEHUE K MOJIPOCTPAHCTBY Kak B BHIE
MHOXECTBA PEIICHUIM CUCTEMBI JIMHEHHBIX OJHOPOJHBIX YPaBHEHHW, TaK M B BUJE JIMHEWHOU
000JIOYKM JAaHHBIX BEKTOpoB. [l JaHHOro BeKTOpa TpeOyeTcss yMeTb HaXOAMUTh €ro
OPTOTOHAJIBHYIO NMPOCKIHUIO Ha JaHHOE IOAIPOCTPAHCTBO U OPTOTOHAIBHYIO COCTaBIAIOLIYIO, a
TAK)K€ BBIUUCIIATH PACCTOSHUE 10 3TOrO IOAIIPOCTPAHCTBA.

2. [lepBoKypCcHUKaM MAaTEeMaTH4eCKOI0 (paKy/JIbTeTa 0 CAMOCTOSITeIbHOI padoTe

ABTOp cuMTaeT 1eNecoO0pa3sHBIM HW3JI0XKHTh HEKOTOPBIE CBOM COOOPaXEHHS TI0
BOIPOCAM, CBSI3aHHBIM C U3YYCHHEM JHUCIUILUIMHBI «Aredpa U reOMeTpHs», IPYTUX TUCIUILTHH
¥ 00ydeHUEM Ha MaTeMaTUIeCKOM (haKyJIbTeTe BOOOIIIE.

Wrak, BBl BBIOpaNM [UIA Bamero oOOpa3oBaHHWs MaTeMaTHYeCKUil  (aKyabTeT
KJIACCUYECKOI'0 YHUBEPCUTETA. DTO 03HAYAET. YTO B BallleM JUILIOME OyaeT 0003Hau€HO, YTO BbI
aBlsgeTech OakajgaBpoM MareMatudeckoro mnpodwuis. Kakue ycinoBust HeoOXOOUMBI JUIs
oBnasieHus npodeccueit Matemaruka? Ilo MHEHUIO aBTOpa, TAKUX YCIOBUH MATh:

- TBEPABIN XapaKTep;

- KpUTHYECKOE OTHOIIEHHE K ceOe;

- CcHOCOOHOCTb 3aHMMATHCSI MATEMATUKOM U KeJIaHUE ITO JEaTh;

- peryiisApHBIC 3aHATHS MAaTEMaTUKOU;

- XOpollee 30POBBE.

Od4eHp 4acToO HE BCE ITU DJIEMEHTHl MMEIOTCA B HAJIWYMM; B 3TOM CIydae HayUMHaTh
HY)KHO C pabOThl IO TeM MO3UIMAM, I/Ie Bbl CaMHM BUIUTE CBOM HepocTaTku. OgHAKO Jaxke B
cilyyae, KOrja 3TH YCJIOBUS COOJNIIOJIEHBI, B OOYYEHHH CTYyJEHTa MOTYT NPUCYTCTBOBATh
OIIpEACIIEHHBIC TPYAHOCTH.

OI[Ha M3 TJIaBHBIX 3aKJIIOYACTCA B TOM, YTO CTYACHTHI 4aCTO HECIIPABUJIIBHO OTBCYAIOT JJIA
ce0s1 Ha BOMPOC, B UEM 3aKJIH0YaeTCsl TOHUMaHWe B MaTeMaTUKe, KAKOB UX YPOBEHb OHUMAaHMS,
KaKoOBa CTCIICHb MaTEMaTU3alllil NX MBIIIJICHUWS. JIeJ'IO B TOM, 4YTO JAXKE PETYIAPHOC IMMOCCHICHUC
JeKIMA M MPaKTUYECKHX 3aHATUH HE TapaHTUPYET XOpOIIEro MOHMMaHUs mpeamera. J[ns
YCBOGHHS MaTepuanga Tpedyercss Oobllas caMocTosiTellbHasg padoTa IO TEOPETHUYECKUM
BONPOCAM U PpEIICHUIO 3a/1ay. 3HaTh, NOMHUTH OINpeNeleHuss U (OPMYIHUPOBKH TEOPEM,
KOHEYHO, HE0OXOIMMO, HO 3TO em¢ He 3HAYMT IOJIHOCThIO MOHMMATh Marepuan. He ciemyer
3ay4nBaTh MaTeMaTudyeckue (akThl Tak, Kak y4yaT, Hanmpumep, ctuxu. Hago BeipaboraTth B cebe
MPUBBIYKY OCMBICIIATh UX, OOAYMBIBaTh, aHAJIU3UPOBATh. TaK, «4HUCTOE» 3HAHUE OMpEJeNICHUs
0e3 yMeHHs €ero TMpPHUMEHATh B HECIOXXHOW CHUTyallud JIOJDKHO OBITh  OILIEHEHO
HEY/IOBJICTBOPUTEIIHHO.



Hamnpumep, cTyneHT MOXET BbIyYUTh M IPOJEMOHCTPUPOBATH OINPEIACICHHE MATPHIIbI
JMHEHHOro oreparopa B JaHHOM O0a3uce: 3TO MaTpuiia, K- cToiaber; KOTOpOW COACPIKHT
KOOpJMHATHI 00pa3a K-ro 6asucHoro Bekropa B 3ToM Oasuce. OnHAKO 3aj1aya HAWTH MATPHILY
oneparopa auddepermupoBanus D : Ri[t] > Ri[t] B 6asuce 1 +t, 1 - t oxka3bIBaeTcs I HETO
HEIIOCWJIBHOW. Y  aBTOpa HAKOIMJIOCh MHOIO IIPUMEpPOB Takoro copra. Hayuurecs
CaMOCTOSITENIbHO MIPOTHO3UPOBATh MMOA00HBIE cuTyannuu. Hayuntech 3a1aBaTh cebe HECIOKHbIE,
HO Pa3HOOOpPa3HbIE BONPOCHI, CBA3AHHBIE C ONMPECICHUSIMA U TEOPEMaMH, METOIaMHU PEIICHUS
3amay, anroputMmamu. [Ipu ompenenéHHON TpeHUPOBKE Balla MOArOTOBKA 3HAYUTEIBHO
YIIYULIUTCS.

Ocobo cremyer cka3aTb O HEOOXOJMMOCTH M TIOJb3€ M3YYECHHUS MaTeMaTHYeCKHX
nokazarenseTB. He cekper, 4To ceiiuac J0oKa3aTenbCTBO U3KUBAETCSA U3 IIKOJIbHOW MATEMAaTHKH.
OpHako WMEHHO [I0Ka3aTelIbCTBAa, a HE (OPMYIHMPOBKH PpE3yNbTaTOB, COCTABISIOT CYTh
MaTeMaTUKd. VIMEHHO JOKa3aTeNIbHBIM CTWIb MBIIUICHUS BBIACIHSET MaTeMaTHKa W3
IpeCTaBUTENIeH MHOTHX JPYTUX IMpodeccuii 1 IMEHHO J0Ka3aTelbCcTBa Hanbosiee 3HAaYUTEIbHBI
JUIsl TIOBBIIICHUSI CTEIICHM MaTeMaTU3aluy MblluieHus. He cnenyer nymars, 4to, MpOCIIyIIaB
JI0Ka3aTeNbCTBO Ha JIEKIUH, BBl €ro IOJHOCTbIO MOHSUIM U ycBowiu. IlompoOyiite
BOCIIPOM3BECTHU €T0 JIOMa - KaK IIPaBWJIO, Bbl BCTPETUTECH CO 3HAYUTEIbHBIMUA TPYAHOCTSAMU. B
3TOM HET HUYEro HEOOBIYHOIO.

[lo Hamemy MHEHMIO, JakKe B Ka)KJOM IPOCTOM Ha BUJ JOKA3aTEIbCTBE 3aKOAUPOBAHBI
T€ OTKPOBEHUSI, HAXOJKH U OTKPBITHS, KOTOPBIE ObUIN CIEIaHbl €r0 aBTOPOM MHOTO JieT Hazaa. U
XOTS OHH CTJIQKEHBI MPU U3JI0KEHUU Ha JIGKIIMU WU Ha CTpaHUIaX yueOHUKA, OHU CYIIECTBYIOT
U TpeOyrT ocMmbicieHus. Kaxaprii cCkadyok B TO3HAHWH, CJCIAHHBIN JTaBHBIM-IaBHO yUYEHBIM-
MaTE€MaTUKOM JOJKEH UMETh CBOE OTPAKEHHE B T'OJIOBE M3YYAIOIIETr0 3TOT MPEIMET MHOTO JIET
cnycta. [loatoMy MareMarwka TpyAHa HE TOJBKO [Ji TBOPYECTBA, HO W Ui U3ydeHus. B
M3BECTHOM CMBICIIE U3YYEHUE MAaTEMAaTUKU CaMO SBIISIETCS TBOPYECTBOM, TOJBKO TBOPUYECTBOM
it ce0si. TpyTHOCTh MaTeMaTHYeCKOro 3HAHWS MMEET W APYTYI0 CTOPOHY: MaTeMaTHYECKUE
WCTUHBI YCTOMYMBBI, HEIIEPEMEHYUBBI U J1aK€ BEYHBbl. DTO OUYEHb IMPHUBIIEKATEIBHOE KayeCTBO
Halllell HAyKH.

CamocrosiTenbHasi paboTa MO H3YYEHHIO MaTeMaTHKH, KOTOpas OUIaeT Bac Ha
MaTeMaTuueckoM (QakynpTeTe, OyAeT Uis Bac TPYAHOH U, BO3MOXHO, TOKQXKETCS Bam
BpEMEHaMU CKYYHOW U OfHOO0Opa3Hoi. Ho Beah BB XOTHUTE CTaTh XOPOIIUMHU CICIIHAITUCTAMH,
He mpaBja Jiu? ABTOpPY OCTaETCs MOKeJIaTh YCIEXO0B U yAauM Ha BallleM HEJIETKOM IyTH.



