degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: Jluneitnas anrebpa
110 HANPABJICHUIO: [IpukmnagHas MateMaTuka 1 HHGOpMaTHKa
Npo(puIb NOATOTOBKH: IIpuknanHasg MaTeMaTHKa, KOMIIBIOTEPHBIE HAYKH U UHXKCHEPHUS

Ouzrex-mkona [Mpuknagnoit Maremaruku 1 MapopmaTiku
kadeapa BbICIICH MaTeMaTUKN

Kypc: 1
KBaJIMpUKALS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuropHbIX 4acoB: 90 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
ceMuHapsl: 60 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 180, Bcero 3au. en.: 4
KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy coctaBuiu:

J1.B. Bexnemuiies, a-p nea. Hayk, npodeccop
A.H. Bypmuctpos, kauj. (hu3.-Mar. HayK, JOIECHT
I1.A. KoxxeBHUKOB, KaH. ()U3.-MaT. HAayK, JOICHT
O.K. Tomnurickuii, kauJ. Gpu3.-Mar. HAyK, JTOLEHT
N.A. YyGapos, kaH/. pu3.-Mar. HAyK, JTOLEHT

[Iporpamma obcyxneHa Ha 3acefanuu kKadeapsl Beiciiei maremaruku 21.05.2020



AHHOTANMA
Kypc "Jluneiinas anreOpa" opueHTUPOBaH Ha CTYACHTOB IIEPBOT0 Kypca OakaiaBpuara.
B kypce "Jluneiinas anre6pa’ nu3y4aroTcsi OCHOBBI JIMHEHHON aJreOphl.
B Hauane Kypca u3y4aeTcst HOHATHE paHra MaTpHubl. M3yuyaercs oOmmas Teopus peleHns: CUCTEM JIMHEHHBIX
yYpaBHEHHH, HCCenyeTcss MX COBMECTHOCTh Npu mnomomu TteopeM Kponekepa-Kanemnu m ®Ppearonbma.
[aroTcst 0CHOBBI TEOPUU
JMHEHHBIX MPOCTPAHCTB (0a3uc, pa3MepHOCTh, CyMMa U IepecedeHre HOAIIPOCTPAHCTB).
BBopsTcst moHATHS TUHEHHBIX 0TOOpaskeHHsI ¥ peoOpa3oBaHusl, siipa 1 oopasza. O0cyxaaeTcs nepeBoa Bcex
STHUX TIOHATUH Ha MaTpUUHBIN s3bIK. M3yuyaercs Teopema 00 nzoMmopdusme. M3ydaercs cTpykTypa JIHHEHHOTO
npeoOpa3oBaHus
JUHEHHOTO MpocTpaHcTBa. M3y4aroTcss HMHBapuUaHTHBIC TOANPOCTPAHCTBA, COOCTBEHHBIE 3HAYCHUS U
COOCTBEHHBIE BEKTODPBI, XapaKTEPUCTUUYECKHI MHOTOWIEH, BOMPOCHI, CBSI3aHHBIE C JUArOHAIM3YEMOCTBIO
npeobpa3oBaHusl.
BBopsarcs nuneiinbie ¢popmel. M3yuaercs conpsskeHHOE MPOCTPAHCTBO M OMOPTOroHaNIbHBIN Oazuc. BBonsarcs
MOHATHSL OWIIMHEWHON W KBajparnyHod ¢opm. Mccienyercss Bompoc MpUBENEHUS KBaApaTHIHBIX QOpM K
KaHOHUYECKOMY
Buay. PaccMarpuBatoTcs 3HakoonpeaeneHHble KBaaparnunble Gpopmel. M3yuaercsa kpurepuit CunbBecTpa.
PaccmarpuBaeTcst akCMOMaTHKa €BKJINAOBA IpocTpaHcTBa. M3ywaercss marpunma I'pamMa M ee OCHOBHbIC
cBoiicTBa. M3ydaercss mpouecc OpTOroHanM3aluH. PaccMmaTpuBalOTCsi OPTOTOHAJIbHOE NPOEKTHPOBAHUE,
OPTOTOHAJIbHBIE JIOMOTHEHHS.
Uzyuatorcss nmHelHBIE MpeoOpa3oBaHMsl €BKIWAOBA MPOCTpaHCTBAa. VccienyroTcs OpTOTOHANbHEBIE,
CONPSKEHHBIE U CaMOCOIPSKEHHBIE NPeoOpa30BaHus M UX OCHOBHBIE CBOMCTBA. CTPOMUTCS OPTOrOHAJIBHBIN
0a3uc, B KOTOPOM
KBaJpaTHuHas GopMa UMEeT AUaroHaJbHbIA BUA. PaccMaTpuBaeTcsi BONPOC OTHOBPEMEHHOTO NMPHUBEACHHS K
JMaroHaJbHOMY BUY Napbl KBaAPaTUUHBIX (DOPM.
Hccnenyercs yHUTapHOE NPOCTPAHCTBO M €r0 akcMoMarhka. M3ydaroTcst yHuUTapHBIE NpeoOpa3oBaHus H
SPMUTOBBI (POPMBL.

1. leau u 3apauu

eap AUCUMNIMHBI

O3HAKOMJICHHE CIyliareield ¢ OCHOBAaMHU JIMHEHHOW anreOpsl W IMOATOTOBKA K H3YYEHHUIO IPYTUX
MaTeMaTHYeCKNX KypcoB — nuddepeHranbHbIX ypaBHEHUH, TeopuH (QyHKIHH KOMILIEKCHOTO
MEPEMEHHOT0, YpaBHEHHH MaTreMaTh4ecKol (M3MKH, (QYHKIMOHAIBHOTO aHajlu3a, aHAJIUTHYECKOU
MEXaHUKH, TEOPETHUECKOI (PU3MKH, METOIOB ONITUMAJIBHOTO YIPABICHHS U JIP.

3agauu AU CHUIIHHBI

NpUOOpETeHNE CIyHIaTeNsIMH TEOPETUYECKUX 3HAHUI M NMPAKTUYECKMX YMEHMH U HaBBIKOB B
00JIaCTH MAaTPUYHON anreOpbl, TEOPUU JIMHEHHBIX IPOCTPAHCTB;

IIOATrOTOBKA cnymaTeJIeﬁ K U3Y4YCHUIO CMCXKHBIX MATCMATUYCCKUX JUCHUIIIINH;

HpI/IO6peT6HI/Ie HAaBBIKOB B TPHUMCHCHUU MCTOHOB AHAJIUTHYCCKON B (1)H3I/IKC u Opyrux
C€CTCCTBCHHOHAYYHbIX NUCHUILINHAX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ pPelleHus,
NeMCTBUS 10 PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

YK-1.3 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH




VK-6.2 CnocobGeH  MIaHUpPOBaTh  CaMOCTOSITEILHYIO
NeSITeIbHOCTE B PEIICHHH NPOQEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAIM3y HPOAETIaHHYI0 pabory;
HAXOJUTh U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

YK-6 CriocobeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPANBATh U PEAIN30BBIBATH TPACKTOPHUIO
CaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HaTh:
olepalnuy ¢ MaTpULIAMU, METO/IbI BBIYMCIIEHHS PaHra MAaTPULIbl U IETEPMUHAHTOB;
TEOpEMBI O CUCTEMax JIMHEHHBIX ypaBHeHMH Kponekepa-Kanemnun m ®penronbma, npaBHIIo
Kpamepa, obiiee perieHre CHCTEMbI TMHEWHBIX YPaBHEHUH;
OCHOBHBIE OIPEAEIEHUS M TEOPEMBbl O JIMHEHHBIX MPOCTPAHCTBAX M IMOANPOCTPAHCTBAX, O
JUHEHHBIX OTOOPaKEHUSX TMHEHHBIX MPOCTPAHCTB;
OTNpEeNeICHus] M OCHOBHBIE CBOMCTBa COOCTBEHHBIX BEKTOPOB, COOCTBEHHBIX 3HAYCHUH,
XapaKTEPUCTUUECKOIO MHOTOUIIEHA,
MpUBEJCHUE KBAAPAaTUYHOH (QOpPMBI K KaHOHUYECKOMY BHIY, 3aKOH HHEPLHH, KPUTEpUN
CunsBectpa;
KOOpAMHATHYIO 3allMCh CKAaJSPHOTO IPOU3BEACHMS, OCHOBHBIE CBOWCTBA CaMOCOIPSKEHHBIX
npeobpa3oBaHuii;
OCHOBBI TEOPUH JTMHEHHBIX MPOCTPAHCTB B 00beME, 00ECICUNBAIOIIEM H3YUCHUE aHATUTHYECKON
MEXaHUKHU, TEOPETHUECKON (PU3MKN 1 METOJJOB ONITHMAJILHOTO YIPaBICHHUS.
YMETb:

MPOU3BOIUTH MATPUYHbIE BHIYMCIICHUS, HAXOIUTH OOPATHYIO MaTpPUILy, BEIYUCIIATh 1ETCPMUHAHTHL,
HaXOJUTh YMCICHHOE PELICHUE CUCTEMBbI JTMHEHHBIX ypaBHEHHH. HAXOIUTh COOCTBEHHbBIE 3HAYECHUS
U CcOOCTBEHHBIE BEKTOpHI JIMHEHHBIX NPeoOpa3oBaHUM, NPUBOAUTH KBAAPATUYHYIO (QOpMY K
KaHOHMYECKOMY BHIY, HAaXOIUTh OPTOHOPMHMPOBAHHBIM 0a3uc W3 COOCTBEHHBIX BEKTOPOB
CaMOCONPSKEHHOTO TpeoOpa3oBaHus;
OIIEPUPOBAThH C 3JIEMEHTAMU U IOHATHAMM JUMHEHHOTO NPOCTPAHCTBA, BKJIHOUAsi OCHOBHBIE THIIbI
3aBHCHMOCTEH: JIMHEHHBIE ONePaTOPhl, OMIINHEIHbIE U KBagpaTHYHbIEC (JOPMBI.
BIIAJIETh:
O0IIMMY NOHATHAMH U ONIPEAETICHUSIMH, CBI3aHHBIMH C MaTPUYHOHN anredpoi;
reOMETPUUYECKON MHTEPIpETAlNel CUCTEM JIMHEHHBIX YPAaBHEHUH U X PEIICHUM;
MOHATUSAMU JIMHEHHOTO MPOCTPAHCTBA, MATPUYHOM 3aIMCHIO TIOANPOCTPAHCTB U OTOOpaKEHUH;
BEJCHUSMU O IPUMEHEHMSX CIIEKTPAJIBHBIX 3a/1a4;
MPUMEHEHHUSIMU KBaJIPaTUYHBIX (OPM B TEOMETPUU U aHAJIH3E;
MOHATUSIMH CONPSKEHHOTO U OPTOTOHAIBHOTO MTPe0Opa30BaHNUS;
IPUMEHEHUSIMH €BKJIMIOBOM METPUKM B 3ajayaX IE€OMETpPUUM M aHajau3a, pPas3IM4yHbIMU
MPWIOKEHUSMHA CUMMETPUYHOM CIIEKTPaIbHON 3a/1a4H;
YMEHHEM I10JIb30BaThCsl HEOOXOANMON JUTEpaTypoi /Ul peLIeHus 3aa4 MOBBIIIEHHON TPYIHOCTH
(B BapHaTUBHOMN YacTH Kypca).

4. Coaep:xanue TUCUMILIUHBI (MO1YJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
CamocT.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
Marpunibl ¥ = CHCTEMBI  JIMHEWHBIX
1 PHIBL 4 10 10
ypaBHEHUI
2 JIuneitHoe nmpocTpaHCTBO 6 8 8
JIuneliHple 3aBUCHUMOCTH B JIHHEHHOM
3 4 12 12
MIPOCTPAHCTBE




4 HenuneliHble 3aBUCUMOCTH B JINHEHHOM 6 12 12
MPOCTPAHCTBE

5 EBKIINI0OBO TPOCTPAHCTBO 6 10 10

6 YHUTapHOE MPOCTPAHCTBO 4 8 8

Hroro yacos 30 60 60

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. MaTpuLbl 1 CHCTEMBI IMHEHHBIX YPaBHEHUN

1.1. YMHO)eHue u obpaienue Matpull. OpTOroHaabHbIE MATPHLIBL. DJIeMEHTapHbIE IPeoOpa30BaHUs
Marpull. MarpudHasi ¢popma dlIeMEHTapHbBIX TPeoOpa3oBaHU.

1.2. OnpeneneHre ¥ OCHOBHBIE CBOICTBA JAeTEPMUHAHTOB. MUHODEI, anredpandeckue AONOIHEHUS,
pasiioKeHHe JEeTepMUHAHTa IO 3JIEeMEHTaM CTPOKHM Win croibia. dopmyna MOJHOTO Pas3ioKEHHS
JETEPMUHAHTA U €€ CIeACTBUA. JleTepMUHAHT POU3BEACHMS MATPHII.

1.3. PemieHne cucteMm JIMHEHHBIX ypaBHeHHH o merony Kpamepa. Panr marpunel. Teopema o
6azucHoM MuHOpe. Teopema o paHre MaTpHIIbL.

1.4. Cucremsl nuHelHbIX ypaBHeHud. Teopema Kponekkepa-Kanemm. dyHaaMeHTanbpHas cucreMa
pelleHuii u ollee pelnieHrue OJHOPOTHOW CHUCTEMbl JIMHEHHBIX ypaBHeHuid. OOmee perieHne
HEOJHOpPOHOH cucteMbl. Metop ["aycca. Teopema ®penronasma.

2. JIuneitHoe MPOCTPAHCTBO

2.1. AxcuomMaTruka JIMHEWHOTO MpOCTpaHcTBa. JIMHeHast 3aBUCHMOCTh M JIMHEHHAsT HE3aBUCHUMOCTD
CHUCTEM DJICMEHTOB B JIMHEHHOM mpocTpaHcTBe. PasmepHocts m 6asmc. [lommpocrtpaHcTBa U
JUHEWHBIE 000JIOYKH B JIMHEHHOM npoctpancTBe. CyMMa U nepecedeHne noamnpocrpancts. [Ipsamast
cymma. @opmyna pa3MEpHOCTH CyMMBI IOIIPOCTPAHCTB. BbIBoA (GOpMynbl pa3sMEepHOCTH CyMMBI
MOJITPOCTPAHCTB. | MIEPIIIIOCKOCTH.

2.2. Paznoxenue no 6azucy B IMHEHHOM mpocTpaHcTBe. KoopanHATHOE Mpe/cTaBlIeHUE DIIEMEHTOB
JMHEHHOrO MPOCTPAHCTBA U onepauuii ¢ HUMU. Teopema 06 u3omopdusme. Koopaunarnas gopma
HEOOXOAMMOTO M JOCTAaTOYHOTO YCIIOBHS JINHEHHON 3aBUCHMOCTH JIEMEHTOB.

2.3. lI3mMeHeHne KOOpIMHAT NIPU U3MEHEHUH 0a3uca B JIMHEHHOM NpoCcTpaHCcTBe. MaTpuiia nepexosa
u ee cBoiictBa. KoopnuHarHas ¢popma 3aganus NOANPOCTPAHCTB U TUIIEPITIOCKOCTEH.

3. JIuHeliHble 3aBUCHUMOCTH B INHEMHOM MPOCTPAHCTBE

3.1. Jluneiinbie 0TOOpaKEHUSI W JIMHEHHBIE MTPpeoOpa3oBaHus JIMHEHHOTO MmpocTpaHcTBa. Onepanun
HaJl JIMHEHHBIMH TIpeoOpasoBaHusMHU. OOparHoe mpeoOpa3zoBaHue. JIMHEWHOE NPOCTPAHCTBO
JUHEHHBIX 0TOOpakeHNH. AnreOpa TMHEHHBIX IpeoOpa3oBaHui.

3.2. Marpunpl JTUHEWHOTO OTOOpaKEHHWS M JIMHEHHOTO NpeoOpa3oBaHUs /s KOHEYHOMEPHBIX
npoctpancTB. Onepanuu HaJl JIMHEHHBIMU Pe00pa30BaHUSIMU B KOOPJHHATHOH (opme. M3MeHeHne
MaTpuIlbl JIMHEHHOTO OTOOpakeHUs MpH 3aMeHe 0a3ucoB. M3oMOpu3M MmpocTpaHCTBA JIMHEHHBIX
OTOOpaKeHUH M POCTPAHCTBA MATPHII.

3.3. VHBapuaHTHBIC MOANPOCTPAHCTBA JMHEHHBIX MpeoOpazoBaHuil. COOCTBEHHBIE BEKTOPHI U
coOcTBeHHbIe 3HaYeHUs. COOCTBEHHBIE MOANPOCTpaHCTBA. JIMHEHHAs HE3aBUCHMOCTh COOCTBEHHBIX
BEKTOPOB, IPUHAUICKAIINX PA3TUUYHBIM COOCTBEHHBIM BEKTOPAM.

3.4. HaxoxneHnue coOCTBEHHBIX 3HAYCHUI M COOCTBEHHBIX BEKTOPOB JIMHEHHOTO MPeoOpa3OBaHUS
KOHEYHOMEPHOTO  JIMHEWHOTO  IPOCTPaHCTBA.  XapakTepucTHyeckoe ypaBHeHHe. OueHka
pa3sMepHOCTH COOCTBEHHOTO MOANPOCTPAHCTBA. YCIOBHS AMATOHAIN3YEMOCTH MAaTPHIbI JTMHEHHOTO
npeoOpazoBanusl. [IpuBeneHre MaTpUIIBl THMHEHHOTO Pe0Opa30BaHusI K TPEYTOJBLHOMY BHITY.



3.5. Jluneiinbsie ¢opmbl. CompspkeHHOE (JBOHCTBEHHOE) MPOCTPAHCTBO. bUOPTOTOHANBHBIN Oa3wmc.
BropuuHoe conpsiKeHHOE TPOCTPAHCTBO.

4. HenuHeliHble 3aBUCUMOCTH B TUHEHHOM IIPOCTPAHCTBE

4.1. bununeiinsle U KBaapatuuHsle Gopmbl. X KoOpAMHATHOE MPENCTAaBICHUE B KOHEYHOMEPHOM
JUHEHHOM mpocTpaHcTBe. Vi3MeHeHne MaTpull OMIIMHEHHON U KBagpaTUyHON (opM Ipu U3MEHEHUHU
6asuca.

4.2. TlpuBeneHve KBaapaTHuHOW (HOpMBI K KaHOHWYECKOMY Buay merogoMm Jlarpamxka. Teopema
WHEpUMH Ui KBaApaTU4HbIX (opMm. 3HakoompeneneHHble KBaipaTuuHble (opmel. Kpurtepuit
CwibBectpa. IlpuBenenme kBagpaTudHOW (OpMBI K JMAroHaJbHOMY BHIY JJIE€MEHTapHBIMU
npeobpazosanusimMu. Popmynuposka TeopeMsl JKopaana.

5. EBKIINI0BO TPOCTPAHCTBO

5.1. Axcuomarumka eBKIuoBa mnpocTpaHcTBa. HepaserncrBo Komm-bynskoBckoro. HepaBeHcTBO
TpeyrosnbHuKa. Marpuia I’ pama u ee cBolcTBa.

5.2. KoHeuHomepHOe €BKIHMIIOBO TpocTpaHcTBO. OpToronanusanus Oasuca. [lepexom oT omHOTO
OPTOHOPMHPOBAaHHOTO Oa3uca K Apyromy. OpToroHagbHOE AOTOIHEHUE TOAIPOCTPAHCTBA.

5.3. JluneiiHple mpeoOpa3oBaHUs €BKJIMIOBA HPOCTpaHCTBA. OPTOroHaJIbHOE NMPOEKTHPOBAHHE HA
noanpoctpaHcTBo.  ComnpsbkeHHbIE NpeoOpazoBaHus, HX cBodcTBa. KoopaunatHas ¢dopma
CONPsKEHUsI TPeoOpa30BaHUs KOHEUHOMEPHOT'O €BKJIM0BA IPOCTPAHCTBA.

5.4. CamocomnpsikeHHbIe npeoOpazoBanus. CBOWCTBA MX COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX
3HadeHuil. CymecTBoBanue 0aznca u3 COOCTBEHHBIX BEKTOPOB CAMOCOTIPSHKEHHOTO TPe00pa3oBaHHUsL.
5.5. OproronaneHble npeoOpaszoBanus. Ux cpoiictBa KoopauHaTHBIA NMpPHU3HAK OPTOTOHAJIBHOCTH.
CpoiicTBa opToroHanbHbIX Marpuil. [losipHOE pa3iokeHre TMHEHHBIX MTPeoOpa3oBaHUi CBKIIHI0BA
npoctpancTBa. KaHOHMYECKHi BHA MaTpULBl OPTOTOHAJBHOrO mpeobOpazoBanusi. CHHTYISIpHOE
pa3ioKeHue.

5.6. Ilocrpoenune OpTOHOPMHPOBAaHHOTO ©Oasznuca, B KOTOPOM KBaJapaTHuHas ¢opMa HuMeeT
JUaroHanbHbl BuA. OIHOBpEMEHHOE IPUBEICHHME K MAaroHajibHOMY BHJY Hapbl KBaIpaTHUHBIX
¢$hopM, 0[THA U3 KOTOPBIX SIBJISIETCS 3HAKOOIPEEICHHOH.

6. YHUTapHOE IPOCTPAHCTBO

6.1. YHUTapHOE MPOCTPAHCTBO U €r0 aKCHOMAaTHKa. YHUTApHBIE U S)PMHUTOBBI MAaTPHUIbl. YHUTApHBIE
W 3pMUTOBBI TpeoOpa3oBaHusi. IpMuTOBBl (opMbl. CBOHCTBA YHUTApHBIX W OPMHUTOBBIX
npeobpazoannii. CBOKWCTBA SPMUTOBBIX (HOPM.

6.2. Ilonsitue o Tenzopax. OCHOBHBIE TEH30pHBIE ONEpalvy. TeH30pbl B €BKJIUIOBOM NMPOCTPAHCTRE.
TeH30pbI B OPTOHOPMHUPOBAHHOM Oa3uce.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopusi, OCHAaIllEHHAs! MyJIbTUMEANA IIPOEKTOPOM, 3KPAaHOM U MUKPO(OHOM.
6.IlepeyeHnb pexoMeHYeMOM JINTEPATYPHI

OcHoBHas 1uTeparypa

1. Kypc ananuTiueckoli TeOMETpHU U TUHEHHOH anreOpsl [Tekct] : yueOHuk ams By3zoB / /1. B.
bexnemuiieB .— 12-e uzg., ucnp. — M. : @uszmariut, 2008, 2009 .— 312 c.

2. AnanuTudeckas reoMeTpus 1 iuHeiHas anredpa [Teker] : B 2 4. : yue6. mocobue amns By3os. Y. 1/
A. E. YMHOB ; M-Bo 00pa3oBanus u Hayku Poc. ®enepanuu, Mock. pusuko-TexH. uH-T (Toc. yH-T .—
2-e u3n., uctp. u gom. — M. : U3a-so MOTU, 2006 .— 272 c.

3. AHanuTHYecKas reoMeTpus U TnHelHas anrebpa [Tekct] : B 2 4. : yueb. mocobue aiist By30B. Y. 2 /

A. E. YMHOB ; M-Bo 00pazoBanus u Hayku Poc. denepanmn, Mock. pu3nKo-TeXH. UH-T (TOC. YH-T .—
2-e n3n., uenp. u gon. — M. : M3n-so MOTU, 2006 .— 298 c.



4. Jlexuny 1o aHATUTUYECKON TeOMETpUH U JInHeHHoM anreope [Tekcr] : yueb. moco0. ; pek.
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8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIAIO
MpEe3EHTaALNMN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)

[IpuBeneHs! B exkeroHO pazpabaTbiBaeMbIX JOMAITHUX 3aaHUSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: IIpuknaagHas MaTemMaTHka, KOMIIBIOTEPHBIE HAYKH W HHKEHEPHS
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa BbICIICH MaTeMaTuKU

Kypc: 1

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaspaGorunkm:

J1.B. Bexnemuiies, a-p nea. Hayk, mpogeccop
A.H. Bypmuctpos, kauj. (pu3.-Mar. HayK, JOIECHT
I1.A. KoxxeBHUKOB, KaH. ()U3.-MaT. HAayK, JOICHT
O.K. Tomnurickuit, kauJ. Gpu3.-Mar. HAyK, JOLEHT
N.A. YyGapos, kaH/. pu3.-Mar. HAyK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CnocobeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITebHOCTE B PEIICHUH NPOQPEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUThb U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pe3ynbrare u3ydeHus AUCIUTUIMHEL «JInHelHas anreOpa» 00yJaromics JOKCH:

3HATb:

olepalnuy ¢ MaTpULIAMU, METO/IbI BBIYMCIIEHHS PaHra MAaTPUIIbl U I€TEPMUHAHTOB;
TEOpPEMBI O CHUCTEMax JIMHEHHBIX ypaBHeHMH Kponekepa-Kanemnun m ®penronbma, NpaBHIIo
Kpamepa, obiiee perieHre CHCTEMbI TIMHEWHBIX YPaBHEHUH;
OCHOBHBIE OIPEAEIEHUS M TEOPEMbl O JIMHEHHBIX MPOCTPAHCTBAX M IMOANPOCTPAHCTBAX, O
JUHEHHBIX OTOOPaKEHUSX TMHEHHBIX MPOCTPAHCTB;
OTpEeNeICcHus] M OCHOBHBIE CBOMCTBa COOCTBEHHBIX BEKTOPOB, COOCTBEHHBIX 3HA4YCHUH,

XapaKTECPpHUCTUUICCKOTO MHOTOYJICHA,

MpUBEJCHUE KBAAPAaTUYHOH (QOpPMBI K KaHOHWYECKOMY BHIY, 3aKOH HHEPLHH, KPUTEpUN

CunbBectpa;

KOOPAWHATHYI0 3alluCbhb CKaJIApPHOI0 IMPOU3BCACHUA, OCHOBHBLIC CBOMCTBa CaMOCOIIPSKCHHBIX

npeobpa3oBaHuii;

OCHOBBI TEOPUH JTMHEHHBIX MPOCTPAHCTB B 00beMe, 00ECICUNBAIOIIEM H3YUCHUE aHATUTHYECKON
MEXaHUKHU, TEOPETHUECKOI (PU3NKN M METOJJOB ONITHMAJILHOTO YIPABICHHUS.

yMeThb:

MPOU3BOIUTH MATPUYHbIE BHIYMCIICHUS, HAXOIUTH OOPATHYIO MaTpPHUILy, BEIYUCIIATh 1ETEPMUHAHTHL;

HaXOJUTh YMCICHHOE PELICHUE CUCTEMBbI TMHEHHBIX ypaBHEHHH. HAXOIUTh COOCTBEHHbIE 3HAYECHUS
U CcOOCTBEHHBIE BEKTOpPHI JIMHEHHBIX NPeoOpa3oBaHUM, NPUBOAUTHL KBAAPATUYHYIO (QOpMY K
KaHOHMYECKOMY BHIY, HAaXOIUTb OPTOHOPMHMPOBAHHBIM 0a3uc W3 COOCTBEHHBIX BEKTOPOB

CaMOCOIIPAKCHHOI'O npeo6pa30BaHH$[;

OIIEPUPOBAThH C 3JIEMEHTAMU M IOHATHAMM JMHEHHOIO NPOCTPAHCTBA, BKJIIOUAsi OCHOBHBIE THIIbI
3aBHCHMOCTEH: JIMHEHHBIE ONePaTOPhl, OMIIMHEHHbIE U KBagpaTHYHbIC ()OPMBI.

BJaJeTh:

O0IIMMH NOHATHAMH U ONIPEAETICHUSIMHU, CBI3aHHBIMH C MaTPUYHOHN anredpoi;
reOMETPUUYECKON MHTEPIPETAlNel CUCTEM JIMHEHHBIX YPAaBHEHUH U X PEIICHUM;
MOHATUSAMU JIMHEHHOTO MPOCTPAHCTBA, MATPUYHOM 3aIMCHIO TIOANPOCTPAHCTB U OTOOpaKEHU;
BEJICHUSMU O MIPUMEHEHMSX CIIEKTPAJIBHBIX 3a/1a4;
MPUMEHEHHUSIMU KBaJIPaTHYHBIX ()OPM B TEOMETPUU U aHAJIH3E;
MOHATUSIMH CONPSKEHHOTO U OPTOTOHAIBHOTO MIPe0Opa30BaHNUS;
IPUMEHEHUSIMH €BKJIMIOBOM METPUKM B 3ajJayaX IE€OMETpPUUM M aHajau3a, pPas3IM4yHbIMU
MIPWIOKEHUSIMHA CUMMETPUYHOM CIIEKTPaIbHON 3a/1auH;
YMEHHEM I10JIb30BaThCsl HEOOXOANMON JUTEpaTypoi /Ul peLIeHns 3aad MOBBIIIEHHON TPYIHOCTH

(B BapMaTUBHOI YacTH Kypca).

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




Texkymuii KOHTPOJb OCYIIECTBISIETCS Ha OCHOBE OambHO-pedTHHroBoi cucrembl (BPC) onenkn
3HaHWU 1Mo wu3yyaemMod mucuuivinHe. BPC y4uThIBaeT BBINOJHEHHWE CTYAEHTAMH COBOKYIHOCTH
JOMAaIIHUX 33/JlaHUi M KOHTPOJIBHBIX PAa0bOT B COOTBETCTBMM C Y4eOHbIM IUTaHOM. JlaHHBIE O
MOCEIAEMOCTH M TEKYLIeH yCIeBaeMOCTH BHOCATCS MPENOAABATENSIMU B CHEHHUAJIBHBIC JKypHANbl U
yuutbiBatorca B bPC.

Texymuii KOHTPOJIb HA OCHOBE JAOMAIIIHUX 33JaHU OCYLIECTBISIETCS B TEYSHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTyAGHT 00s3aH NPEJOCTAaBUTh pELICHWE 3aJadd JIOMAallHEero 3aJaHus B
MUCbMEHHOM (OopMe, OTBETUTh Ha BOMPOCHI IPENOAaBaTeNs M HAMKHCaThb KOHTPOJIbHYIO paboTy IO
3a/IaHUI0, TI0 KOTOPOU MPOBEPAIOTCA 3HAHUE MOHATUN M yTBEPKACHUM IO TEMaM CIAaBa€MOTO 33JIaHUs
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOIHEHWS KOHTPONBHOW palbOTHI HENb3s I0Jb30BAThCS MOMOIIBIO JIPYTHX JIMIL,
BBIUMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TEIe(POHAMH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. JlokaxxuTe, 4yTO BCe MMHOpPHI nopsinka k B Hekoropoll Marpuue paBHbl 0, TO MUHOpPBI Oonee
BBICOKHX ITOPSAKOB TaKke paBHbI 0.

2. JlokaxkuTte, 9TO €CIIU CTOJIOIBI MATPHUIBl CHCTEMBI IMHEHHBIX YPaBHEHUH JTMHEHHO HE3aBUCUMBI, TO
cucTeMa UMeeT He 0osiee OTHOTO peleHus.

3. Uro Takoe mpsiMas CyMMa JIMHEHHBIX MOXNpPOCTpaHCTB? JlOKakWMTe, YTO MPOCTPAHCTBO BCEX
GbyHKIMI , OMpeNeNIeHHbIX Ha OTpe3Ke [-a, a], sABiIsfeTcd MpsIMOil CyMMOH MOIIPOCTPAHCTBA YETHBIX
(GYHKIMIA ¥ TOANPOCTPAHCTBA HEUYETHBIX (YHKIINH.

4. Kak cBsa3aHbl Mexay co00i KpaTHOCTb KOPHS XapaKTEePUCTUYECKOTO MHOTOYJICHA JIMHEHHOTO
npeoOpa3oBaHUsl U Pa3MEPHOCTH COOTBETCTBYIOILETO COOCTBEHHOTro mojmnpocrpancrtsa? [Ipusenute
IpuMep, KOTJa OHU Pa3INdHBL.

5. Kak u3mMeHuTCs Marpulia nepexoaa oT OHOro 6asuca K Apyromy, €ciu :

a) MMOMEHSTh MECTaMHU i-i U j-i BEKTOPHI IEPBOTO Oa3mca;

0) IOMEHSTh MECTaMH i-i U j-i BEKTOPHI BTOPOTO 6a3uca;

B) pPacOJIOKUTh BEKTOPBI 000MX 0a3MCOB B 0OPAaTHOM MOPSIKE?

6. Kako#i BuJ uMeeT MaTpulia JIMHEHHOTO mpeobOpasoBaHusi B Oasuce el,..., en, ecmu el,..., en
(k<n) oOpazytoT 0azuc B ”HBApMaHTHOM HOANPOCTPAHCTBE JAHHOTO MPOCTPaHCTBA?

7. JlokaxwuTe, 9TO ONPEACIUTENH MaTPUIIBI JIMHEWHOTO MPeoOpa3oBaHusl HE MEHSIETCS IPU H3MEHEHUU
0azuca. BepHo 11 3TO /U1t MaTpUIBI KBaAPaTUIHON Gopmbl? JlokaxkuTe, 4TO TPH MEPEX0/e OT OJHOTO
OPTOHOPMHPOBAHHOTO 0a3uca B EBKIMIOBOM IPOCTPAHCTBE K JPYyroMy OIPEACTHTENb MAaTPUIBI
KBaJpaTU4HON OPMBI HE MEHSAETCSL.

8. Kakue 3Ha4eHUS MOXKET IPUHUMATh ONpPEICIUTEIb OPTOrOHANBHON MaTpuIlsl? BepHo 1w, uTo ecin
OIIPEACITHUTEIh MATPHUIIBI ITO MOYJIIO paBeH 1, TO OHa OpTOrOHaJIbHA?

9. Uto Takoe MOJOXKUTENLHO (OTpHILIATENFHO) onpesesieHHas KBaapatuanas ¢popma? Chopmynupyiite
kputepuii CuiibBecTpa U TIOJIOKHTEIFHO ONpEISICHHBIX KBaJIpaTHYHBIX (opMa ero aHaior uis
OTPHULIATENILHO ONPE/IEIEHHBIX KBAIPATHYHBIX (hOPM.

10. Cdopmynupyiite cBOicTBa COOCTBEHHBIX 3HAYCHHH CaMOCONPSHKEHHOTO M OPTOTOHAIBHOTO
npeoOpa3zoBanuil. Jlokaxkute, 4TO COOCTBEHHBIC BEKTOPHI 3THUX IPEOOpa30BaHM, COOTBETCTBYIOIUE
pas3IM4IHBIM COOCTBEHHBIM 3HAYCHUSIM, OPTOTOHAJIBHEL.

[Ipumepsl 5K3aMEeHALMOHHBIX OUIIETOB

Buer Ne 1

1) Panr marpuusl. Teopema o panre marpuubl. Teopema o 6a3ucHOM MHUHODE.

2) Ilpuemute kBaaparuunyo Gopmy $2x 1x 2+2x 2x 3+2x 3x 4§ (B $\Bbb R™M$) «
KaHOHWYECKOMY BUAY U HaWIUTE KAHOHWYECKHH 0a3ucC, MOJOKUTEIBHBIA 1 OTPULATEIbHBIA HHIEKCHI
HUHEpLUU.

buner 2



1) Cucrema nuHelHbIX ypaBHeHuil. Teopema Kponekepa-Kanemnn. Teopema @penronbma.
dyHaaMeHTaNbHas cucTeMa pemeHuil. Oomee peleHne cucTeMbl IMHEHHBIX ypaBHEHUH.

2) Haiinute (B MCXOOHOM OpTOHOpMHpOBaHHOM Oasuce B $\Bbb R™4$) marpuity oproroHasbHOTo
NPOCKTUPOBAHUS Ha TONNPOCTPAHCTBO, 3aJaHHOE ypaBHeHUeM, $x 1-x 2-x 3+x 4=08. SBnsercs nau
3TO MpeoOpa3oBaHue CaMOCONPsKeHHBIM? SIBIsieTcs Jin 3TO peobpa3oBaHue OPTOTOHAIBHBIM?

Kpurepun onennBanus

Onenka «ommmyHo (10)» BeICTaBIsieTCsl OOy4YaloIIEMyCsi, €CIM OH I[OKa3aJl BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH;

oueHka «ommm4HO (9)» BhIcTaBIAETCS O0OyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUILUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HOPUHATBIX PELICHUH, HO IMPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPbIE OBLIH
CaMOCTOATENBHO OOHAPY>KEHBI U HCIIPABIICHBL;

oueHka «omiM4yHO (8)» BhICTaBiIAETCS O0OyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PEIIeHUH, HO IMpPHU 3TOM OBIIM JOMYIIEHbl HEOONbIIME HETOYHOCTH, KOTOPbIE MOCie
yKa3aHUs 9K3aMEeHaTopa ObUIM CaMOCTOSTEIBHO UCIIPABIICHBI;

OLIeHKa «xopomIo (7)» BBICTABISIETCS 00y4aromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U O
CYIIECTBY H3JIaraeT ero, yMeeT IPHUMEHATh IOJYYCHHBIC 3HAHHWS Ha IPAKTUKE, HO JOIMYCKaeT
HETOYHOCTH B OTBETE MJIM JETAaeT HECYIIECTBEHHbIE OUIMOKY ITPH PEIICHUH 3a71a4;

OLIEHKa «XOpOILO (6)» BHICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYIIECTBY H3J1araeT €ro, ymeeT IPHUMEHATh IOJy4YEeHHBbIC 3HAHWA Ha IPAKTUKE, HO [OIYCKaeT
HeOoJIbLIMe OMMOKH B OTBETE U (WJIM) IPH PEILICHUH 3a]1ay;

OLICHKA «X0pomIo (5)» BBICTABISIETCS 00yUaromeMycs, €CJIM OH TBEP/O 3HAET MaTepHuall, IPaMOTHO U O
CYLIECTBY H3JIaraeT €ro, yMeeT MPHMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTHUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0TycKaeT OMMOKY NIPpU PEeICHUH 3a71ad;

OLICHKA «YJIOBJIETBOPHUTENBHO (4)» BhICTaBIseTCa OOydaromeMycs, MOKa3aBIleMy (parMeHTapHBbIH,
pPa3po3HEHHBIH XapakTep 3HaHWM, HETOuHble (OPMYIUPOBKH Oa30BbIX MOHATHH, HapyIICHHS
JIOTUYECKON IIOCIIe10BATEIbHOCTH B U3JI0KEHUH IIPOIPaMMHOI0 MaTepuaa, €Clid IIpy 3TOM OH BIIaJeeT
OCHOBHBIMH pa3fesiaMu y4eOHOW NMporpamMMbl, HEOOXOAMMBIMH JUI AalbHEHIIEro o0yueH!s] 1 MOXKET
MPUMEHATH NOJTYYECHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallly;

OLICHKA «YJOBJIETBOPUTENIBHO (3)» BBICTAaBIACTCS OOydaroLIeMycCs, MOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapyIICHUS
JIOTUYECKOM TIOCIIEIOBATEIbHOCTH B H3JIOKEHHM IIPOrPAMMHOIO Marepuala, He BIIAJICOLIeMy
HEKOTOPBIMH pa3liellaMi y4eOHOW MpOorpamMMbl, HO YMEIOIIEMY NPHMEHSTH NONTyYeHHbIC 3HAHHS IO
o0pa3ily B CTaHJapTHOM CUTYallHH;

OIICHKA «HEYJIOBJICTBOPUTEIHHO (2)» BBICTABISAETCS OOydarolmeMycs, KOTOPBI HE 3HaeT OOJbIIeH
YaCcTH OCHOBHOTO COJEpPKaHUSI Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bOpMyIHPOBKaX OCHOBHBIX MOHSTHH AUCHUIUIMHBI M HE YMEET UCIIOIb30BATh MOIYyYCHHBIC 3HAHUS [IPU
PELICHNH TUTIOBBIX MPAKTUYECKUX 3a/1a4;

OLIEHKAa «HEYIOBIETBOPUTEIHHO (1)» BbICTaBIsieTcs 00yyaromeMycs, oKa3aBIIeMy MOJIHOE HE3HaHUE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHWIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu npoBeneHUN yCTHOTO 3K3aMeHa 00y4aromeMycst Ipe0CTaBIIeTCsl OUH Yac (aCTPOHOMUYECKU)
Ha moarotoBky. Onpoc obyuatomierocs o OUjIeTy Ha YCTHOM 3K3aMEHE HE JOJDKEH IMPEBBIIIATh IBYX
4acoB.

Bo Bpems npoBeieHuUs 9K3aMeHa 00y4aroIuecst MOTYT MOJIb30BaThCs IPOrPaMMOM AUCIUITIIHHBL.



10.

Jlunetinas anre6pa. KoHTposbHBIE BOTIPOCHI.

JlokakuTe, 4TO BCe MUHOPBI mopsijika K B HEKOTOpoit Marpuiie paBHbl (), TO MUHOPHI OoJiee
BBICOKHX IIOPSAIKOB TaKke paBHbI ().

Jlokaxxute, YTO €ciau CTOJOLBI MaTPHUIBI CHUCTEMbl JIMHEHHBIX ypaBHEHHUH JIMHEHHO
HE3aBUCHMBI, TO CUCTEMA UMEET He O0Jiee OJJHOrO peIIeHus.
UYro Ttakoe npsMas cCyMMa JIMHEHHBIX MOANPOCTpaHCTB? JIOKaKKUTE, YTO MPOCTPAHCTBO BCEX
(GyHKUMIT , OnpeneNeHHbIX Ha OTpe3Ke [-a, a], sABisieTcs mpsiMol CyMMO#l IIOAIIPOCTPAHCTBA
YETHBIX (PYHKIIUI U TOAMPOCTPAHCTBA HEYETHBIX (PYHKIUH.

Kak cBA3aHbl Mexay coOOH KpaTHOCTh KOpPHS XapaKTEpUCTHUYECKOIO MHOIro4IeHa
JUHEWHOTO  TpeoOpa3oBaHMs M Pa3MEPHOCTh  COOTBETCTBYIOIIETO  COOCTBEHHOTO
noxanpocrpancrsa? [Ipusenure npuMep, Korja OHU pa3InyHBbl.

Kak n3MeHuTCs MaTpuiia nepexoza oT 0IHOro 6asuca K Jpyromy, eCiu :

a) IIOMEHSITh MECTaMHU i-i U j-i BEKTOPBI IIEPBOro Oa3uca;

0) MOMEHATh MECTaMH i-i U j-i BEKTOpPBI BTOPOro 0a3uca,

B) PACMOJIOKHUTh BEKTOPBI 000MX 0a31MCOB B 00paTHOM HOPSIKE?

Kaxoit Bum nMeer marpuiia JUHEHHOTO MpeoOpa3oBaHusl B Oa3uce ei,..., en, €Clu ey, ..., en
(k<n) obpa3syroT 6a3uc B MHBAPUAHTHOM HOANIPOCTPAHCTBE JAHHOTO MPOCTPAHCTBA?
JlokaxuTe, 4TO OINpEAEIUTeNlb MAaTpULbl JIUHEMHOIro mnpeoOpa3oBaHUsl HE MEHSETCS IpU
U3MeHEeHHH 6a3uca. BepHo a1 3To A1 MaTpuLbl KBagpaTudHoi popmbl? JlokakuTe, 4To MpH
Nepexoe OT OJHOTO OPTOHOPMHUPOBAHHOTO 0a3rca B €BKJIM0OBOM MPOCTPAHCTBE K JAPYroMy
OIpeIeJINTENIb MAaTPULIbl KBAAPATUYHON (POPMBI HE MEHSIETCSI.

Kaxue 3HaueHuss MOkeT NPUHUMATh ONPEAEIUTENb OPTOrOHAILHON MaTpulpl? BepHo nu,
YTO €CJIN ONPEAEIIUTENb MaTPUILIBI IO MOYJIIO paBeH 1, TO OHa OpTOroHaJIbHA?

Uro Takoe TMOJIOKHUTEIBLHO (OTPUIATENILHO) OMpeJelieHHas KBaaparudHas ¢opma?
Cdhopmynupyiite kputepuit CunibBecTpa Ui HOJ0XKUTEIBHO ONPEIETICHHBIX KBaIPATUYHBIX
(dbopMa ero aHayor AJisi OTPULIATENIBHO ONPEIETICHHBIX KBAAPATUUHBIX (POPM.
Chopmynupyiite cBOHCTBa COOCTBEHHBIX 3HAYEHUH CaMOCOIPSHKEHHOTO U OPTOrOHAJIBHOTO
npeoOpa3oBaHuid. JlokakuTe, YTO COOCTBEHHBIE BEKTOPbl JTUX IPeoOpazoBaHUM,
COOTBETCTBYIOIINE PA3IUYHBIM COOCTBEHHBIM 3HAUEHHSIM, OPTOrOHAJIBHBI.
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bajibHO-peTUHIOBAas CHCTEMA OLIEHKH 3HAHUU CTYJACHTOB

Hucuumnnuna: «J/Iuneiinas aaredopa», 1 kype, 2 cemecTp, IK3aMeH

Kadenpa: BBICILIEH MAaTEMaTUKU
Ne Bug 3ansarmii Cymma 0a/1i10B
1. | KonrponsHas padora Ne 1 o caaue 1 3amanus 0-9
2. | Konrponsnas padora Ne 2 o cpaue 2 3a1aHust 0-9
3. | 3amanue Ne 1 0-3
4. | 3aganue Ne 2 0-3
5. | IIpoBepka T€OpETUUECKUX 3HAHUM 0-3
6. | PaGota Ha cemuHapax 0-3
7. | Pe3ynpTaTBHas paboTa Ha NPAaKTUKyMeE [0 PELICHUIO 3a1au™ 0-3
8. | UtoroBas KOHTpOJIbHASI. DK3aMeH (YCTHBIH OTUYET) 0-70
HUTOI'O 0-100

* ecaM TpPU ydeTe ITOTO BUAa padOTBl HMTOroBas cymMma 3a paboTy B CEMECTpe MPEBOCXOIHT
30 6amioB, TO cuuTaTh ee paBHoit 30.

Cymma 0asuioB 3a yCTHBIN 0TBeT Hauucisiercs mo ¢popmyie N * 7, rone N > 3 — npeBapurenbHas OlcHKa
3a YCTHBIHM OTBET 1O JecsaTudamipHol mkane. Ecaun N=1, 2, To utoroBas oleHka coBmnagaet ¢ N.

COOTBETCTBHE OIICHOK UTOTOBOM aKaJeMHUICCKOHN YCIIeBaeMOCTH OAITLHO-PEHTHHTOBOM CHCTEMBL.

Bbaaaer BPC Onenku
93 -100 10
86 —-92 9 OTJIMYHO
79 — 85 8
72 —178 7
65—-71 6 XOpOIIO
58 — 64 5
51-57 4
4450 3 YAOBIETBOPUTEIBHO
3043 2
0_29 " HEYI0BJIETBOPUTEIHHO

PermaMeHT mpWHATHSA NOMAITHUX 3aJaHUA W TMPOBENEHHs dk3ameHa omperensercs «llomoxxenmem o
TEKyIIeM KOHTpPOJIE YCII€BAEMOCTH WM TIPOMEXYTOYHOW aTTeCTallud CTYJIEHTOB Ha Kadempe BBICIIEH
MaTEeMaTUKID.
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