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
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AHHOTANMA
Kypc "Jluneiinas anreOpa" opueHTUPOBaH Ha CTYACHTOB IIEPBOT0 Kypca OakaiaBpuara.
B kypce "Jluneiinas anre6pa’ nu3y4aroTcsi OCHOBBI JIMHEHHON aJreOphl.
B nHauane kypca n3y4aercsi HOHATHE paHra MaTpullbl. M3ydaeTcs obmast Teopus perieHusi CUCTEM JIMHEHHBIX
YpaBHEHUH, HCClenyeTcss MX COBMECTHOCTh Ipu momomm TeopeM Kponekepa-Kamemmn u ®penronbma.
[aroTcst 0CHOBBI TEOPUU
JMHEHHBIX MPOCTPAHCTB (0a3uc, pa3MepHOCTh, CyMMa U IepecedeHre HOAIIPOCTPAHCTB).
BBopsTcs nmoHsATHA TMHEHHBIX 0TOOpaXKeHUs U Mpeodpa3oBaHus, sapa u oopasa. OOcyxaaeTcs mepeBoj Bcex
9THX MOHATUHN Ha MaTpPUUYHBIN s13bIK. M3yuaeTcst Teopema 00 nzomopduszme. MzyuaeTcst cTpykTypa THHEHHOTO
npeoOpa3oBaHus
JUHEHHOTO MpocTpaHcTBa. M3ywaroTcs WHBAapHaHTHBIE MOANPOCTPAHCTBA, COOCTBEHHBIC 3HAYCHUS M
COOCTBEHHBIE BEKTOPBI, XapaKTEPUCTUUYECKHUI MHOTOUYICH, BONPOCHI, CBA3aHHBIE C AMArOHAIN3YyEMOCTHIO
npeobpa3oBaHusl.
BBopsarcs nuneiinbie ¢popmel. M3yuaercs conpsskeHHOE MPOCTPAHCTBO M OMOPTOroHaNIbHBIN Oazuc. BBonsarcs
MOHATHSL OMIIMHEHHON W KBajpatmuHOW (opMm. Mccnemyercs BOonmpoc NMpPUBEACHUS KBaJIPaTUYHBIX (HOpM K
KaHOHUYECKOMY
Buay. PaccMarpuBatoTcs 3HakoonpeaeneHHble KBaaparnunble Gpopmel. M3yuaercsa kpurepuit CunbBecTpa.
PaccmarpuBaeTcst akCMOMaTHKa €BKJINAOBA IpocTpaHcTBa. M3ywaercss marpunma I'pamMa M ee OCHOBHbIC
cBoiicTBa. M3ydaercss mpouecc OpTOroHajdu3alMu. PaccMaTpuBalOTCS OPTOTOHAIBHOE NPOEKTHPOBAHUE,
OPTOTOHAJIbHBIE JIOMOTHEHHS.
Uzyuatorcss nmHelHBIE MpeoOpa3oBaHMsl €BKIWAOBA MPOCTpaHCTBAa. VccienyroTcs OpTOTOHANbHEBIE,
CONPSKEHHBIE U CaMOCOIPSDKEHHBIE IPeoOpa3oBaHus U UX OCHOBHbIE CBOWCTBA. CTPOUTCS OPTOrOHAIBbHBIN
0a3uc, B KOTOPOM
KBaJpaTHuHas GopMa MMeeT AUaroHaabHbIA BUA. PaccMaTprBaeTCsi BONPOC OIHOBPEMEHHOTO MPHUBEACHHS K
JMaroHaJbHOMY BUY Napbl KBaAPaTUUHBIX (DOPM.
Hccnenyercs yHUTapHOE NPOCTPAHCTBO M €ro akcuoMaruka. V3ywarorcss yHUTapHble HpeoOpa3oBaHUs U
SPMUTOBBI (POPMBL.

1. leau u 3apauu

eap AUCUMNIMHBI

O3HAKOMJICHHE CIylIareneld ¢ OCHOBAMU JIMHEHHOW aireOpbl M MOATOTOBKA K H3YYEHHUIO IPYTUX
MaTeMaTHYeCKUX KypcoB — Iu(QepeHInanbHbIX YpPaBHCHUH, TeOpuH (YHKIUH KOMILIEKCHOTO
MEPEMEHHOT0, ypaBHEHHH MareMarndeckod (u3uky, (YHKUIHOHAJIBHOTO aHajiu3a, aHAJIWTHYECKOU
MEXaHUKH, TEOPETHUECKOI (PU3MKH, METOIOB ONITUMAJIBHOTO YIPABICHHS U JIP.

3agauu AU CHUIIHHBI

[l mpuoOpeTeHHe CIylaTeNsiMH TEOPETUYECKUX 3HAHWH M MPAKTHYECKUX YMEHHH M HaBBIKOB B
00JIaCTH MAaTPUYHON anreOpbl, TEOPUU JIMHEHHBIX IPOCTPAHCTB;

[] moaroroBka CJ'IymaTeJ'ICfI K U3YYCHUIO CMCIKHBIX MATCMATUYCCKUX JUCLUIIINH;

O MpUOOpETeHNE HABBIKOB B MNPUMEHEHHMHM METOAOB aHAIWTHYECKOM B (U3MKE U APYTHX
€CTECTBEHHOHAYYHbBIX JUCLUIUIMHAX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BRI 3TaIlbl €€ PelIeHus,
NeMCTBUS 10 PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
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

VYK-1.3 PaccmarpuBaeT pa3iuuHble BapHaHTBl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

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




VK-6.2 CrnocobeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NESITeIbHOCTE B pEUICHWH NpOo¢eCCHOHAIBHBIX —3a1ay;
MOZBEpraTh KPUTUYECKOMY aHAJIM3y HpPOJENaHHYyI0 padoTy;
HAXOIUTh M TBOPYECKH MCIOJNB30BATh MMEIOLIUICS OIBIT 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:
[J omepauuy ¢ MaTpuliaMH, METObI BBIUMCIIEHHUS paHTa MaTpULIbl U AETEPMUHAHTOB;
O TEOpPEMBI O CUCTEMax JMHEHHBIX ypaBHeHMM Kponekepa-Kanemnu n ®penronsma, mpaBuHiIo
Kpamepa, obiiee perieHre CHCTEMbI TMHEWHBIX YPaBHEHUH;
O OCHOBHBIE OIIPENEICHUS M TEOPEMBl O JIMHEHHBIX MPOCTPAHCTBAX M IMOAMPOCTPAHCTBAX, O
JUHEHHBIX OTOOPaKEHUSX TMHEHHBIX MPOCTPAHCTB;
O ONpeneseHusT M OCHOBHBIE CBOWCTBAa COOCTBEHHBIX BEKTOPOB, COOCTBEHHBIX 3HAYCHUH,
XapaKTEPUCTUUECKOIO MHOTOUIIEHA,
O NPUBEACHUE KBAAPAaTUYHOH (QOPMBI K KAHOHMYECKOMY BHUAY, 3aKOH WHEPUUH, KPUTECPHU
CunsBectpa;
O KOOPIVMHATHYIO 3allUCh CKAaJSPHOTO IMPOU3BEICHHS, OCHOBHBIE CBOMCTBA CaMOCOIPSKEHHBIX
npeobpa3oBaHuii;
[J  OCHOBBI TEOPHH JMHEHHBIX MPOCTPAHCTB B 00beMe, 00CCIIEUNBAIOIIEM H3YUCHUE aHAJTUTUYCCKON
MEXaHUKHU, TEOPETHUECKON (PU3MKN 1 METOJJOB ONITHMAJILHOTO YIPaBICHHUS.

YMETb:
[J TpOU3BOAMTH MAaTPUYHBIC BEIYUCICHHS, HAXOAUTH OOPAaTHYIO MaTPHILY, BBIYUCIISATH ACTEPMUHAHTEHI;
[l HaXOAWTh YUCICHHOE PEIICHHE CHCTEMbI JIMHEHHBIX YpaBHEHUIl. HAXOAUTh COOCTBEHHBIE 3HAYCHUS
U COOCTBEHHBIC BEKTOpPHl JIMHEHHBIX MpeoOpa3oBaHWi, MPHUBOAUTH KBaIpaTH4HyIO (opMy K
KaHOHMYECKOMY BHIY, HaXOAWTb OPTOHOPMHPOBAaHHBIM 0a3uc M3 COOCTBEHHBIX BEKTOPOB
CaMOCONPSKEHHOTO TpeoOpa3oBaHus;
[J omepupoBaTh C 3JIEMEHTAMHU U IOHATUSIMH JIMHEHHOIO MPOCTPAHCTBA, BKIIIOYAs OCHOBHBIE THIIB
3aBHCHMOCTEH: JIMHEHHBIE ONePaTOPhl, OMIINHEIHbIE U KBagpaTHYHbIEC (JOPMBI.

BIIAJIETh:

OOIIMMHM HOHATHUSAMH U ONPEAETICHUSIMHU, CBI3aHHBIMH C MaTPUYHON anreOpoi;
FeOMETPUYECKON MHTEPIPETANEN CUCTEM JINHEHHBIX YPABHEHNHN U UX PELICHUN;
MOHATHSAMU JIMHEHHOTO MPOCTPAHCTBA, MATPUYHOM 3aMMCHI0 TIOANPOCTPAHCTB U OTOOpAKEHUH;
BEJICHUSIMH O MPUMEHEHMSX CIIEKTPAJIBHBIX 3a/1a4;
MPUMEHEHHUSIMU KBaJIPaTHYHBIX ()OPM B TEOMETPUHU U aHAIIH3E;
MOHATUSAMH CONPSKEHHOTO U OPTOTOHAIBHOTO IIPe0Opa30BaHuUs;

IPUMEHEHUSMH €BKJIMJOBOM METPUKM B 3ajayaXx IE€OMETpPUUM M aHalu3a, pasInYHbIMU
MPWIOKEHUSMHA CUMMETPUYHOM CIIEKTPaIbHON 3a/1a4H;
[J  yMeHHEM MO0JIb30BaThCcsd HEOOXOOUMOMN JIUTEPaTypor Il pelleHUsl 3a7ad IOBBIIEHHONW TPYIHOCTH
(B BapHaTUBHOMN YacTH Kypca).

Oooooooo

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

TpynoeMKOCTh 0 BUJIaM YUeOHBIX 3aHATHH, BKIIFOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
Marpuiiel ¥ CHUCTEMBI  JIMHEWHBIX
1 PHUSL 4 10 10
ypaBHEHUI
2 JIuneitHoe nmpocTpaHCTBO 6 8 8
JIvHeliHbIE 3aBUCHMOCTH B JIMHEHHOM
3 4 12 12
MIPOCTPAHCTBE




4 Henunelinble 3aBUCUMOCTH B JIMHEHHOM 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. YMHOXeHue u oOpamienue Marpui. OpToroHaJlbHbIE MaTpUIIbl. DlIeMEHTapHbIE IPeoOpa3oBaHus
Marpull. MarpudHasi ¢popma dlIeMEHTapHbBIX TPeoOpa3oBaHU.

1.2. OnpeneneHre ¥ OCHOBHBIE CBOICTBA JAeTEPMUHAHTOB. MUHODEI, anredpandeckue AONOIHEHUS,
pasiioKeHHe JeTepMUHAHTa IO IEMEHTaM CTPOKH WiH cTojbna. dopMmyna MOIHOTO pa3lIoKEeHUS
JETEPMUHAHTA U €€ CIeACTBUA. JleTepMUHAHT POU3BEACHMS MATPHII.

1.3. Pemenne cucteM JNHMHEWHBIX ypaBHeHMl mo Merony Kpamepa. Panr marpumsl. Teopema o
6azucHoM MuHOpe. Teopema o paHre MaTpHIIbL.

1.4. Cucremsl nuHelHbIX ypaBHeHui. Teopema Kponekkepa-Kanemnu. @yHnaaMeHTanbHas cucreMa
pelieHuit u o0lee pelnieHue OJHOPOIHOW CHUCTEMBI JIMHEHHBIX ypaBHeHUWi. OOliee pemieHue
HEOJHOpPOHOH cucteMbl. Metop ["aycca. Teopema ®penronasma.

2. JIuneitHoe MPOCTPAHCTBO

2.1. AxcuomMaTruka JIMHEWHOTO MpOCTpaHcTBa. JIMHeHast 3aBUCHMOCTh M JIMHEHHAsT HE3aBUCHUMOCTD
CHUCTEM »JJIEMEHTOB B JIMHEHHOM mpocTpaHcTBe. PasmepHocTh u 6asuc. [logmpoctpancTBa u
JIMHEWHBIE 000JIOYKH B JIMHEHHOM npocTpancTBe. CyMMa U nepecedeHre nmoanpocrpancts. [psamas
cymma. @opmyna pa3MEpHOCTH CyMMBI IOIIPOCTPAHCTB. BbIBoA (GOpMynbl pa3sMEepHOCTH CyMMBI
MOJITPOCTPAHCTB. | MIEPIIIIOCKOCTH.

2.2. Paznoxenue no 6azucy B JMHEHHOM TpocTpaHcTBe. KoopanHATHOE MpecTaBlIeHUE DJIEMEHTOB
JIMHEHHOTO MPOCTPaHCTBA U omepanuii ¢ HUMU. Teopema 06 mzomopdusme. Koopaunarnas gopma
HEOOXOAMMOTO M JOCTAaTOYHOTO YCIIOBHS JINHEHHON 3aBUCHMOCTH JIEMEHTOB.

2.3. lI3mMeHeHne KOOpJMHAT NIPYU U3MEHEHNH 0a3nca B JIMHEHHOM MPOCTpaHCTBe. MaTpuiia nepexoja
u ee cBoiictBa. KoopnuHarHas ¢popma 3aganus NOANPOCTPAHCTB U TUIIEPITIOCKOCTEH.

3. JIuHeliHble 3aBUCHUMOCTH B INHEMHOM MPOCTPAHCTBE

3.1. JluneitHble 0TOOpaKEHUSI W JMHEWHBIC MPEOOpa30BaHUs JTMHEHHOTo mpocTpaHcTBa. Onepanuu
HaJl JIMHEHHBIMH TpeoOpasoBaHusMu. OOparHoe mpeoOpazoBanue. JIMHEtHOE MPOCTPAaHCTBO
JUHEHHBIX 0TOOpakeHNH. AnreOpa TMHEHHBIX IpeoOpa3oBaHui.

3.2. Marpuipl JTUHEHHOTO OTOOpaKEHUS W JIMHEHHOTro mpeoOpa3oBaHUsl il KOHEYHOMEPHBIX
npoctpancTB. Onepanun HaJ| TMHEHHBIMU TPeoOpa3oBaHUSAMH B KOOpAMHATHOH (opme. M3meHneHue
MaTpUIlbl JIMHEHHOTO OTOOpakeHUs! Tpu 3amMeHe 0a3ucoB. M3oMophu3M mpocTpaHCTBA JTHHEWHBIX
OTOOpaKeHUH M POCTPAHCTBA MATPHII.

3.3. VHBapuaHTHBIC MOJNPOCTPAHCTBA JHUHEHHBIX TNpeoOpazoBaHuii. COOCTBEHHBIE BEKTOPHI U
coOcTBeHHBIe 3Ha4eHUs. COOCTBEHHBIC MOANPOCTPAaHCTBA. JIMHEHHAs HE3aBHCUMOCTh COOCTBEHHBIX
BEKTOPOB, IPUHAUICKAIINX PA3TUUYHBIM COOCTBEHHBIM BEKTOPAM.

3.4. HaxoxneHnue coOCTBEHHBIX 3HAYeHUH M COOCTBEHHBIX BEKTOPOB JIMHEHHOIO MpeoOpa3oBaHMUsI
KOHEYHOMEPHOTO  JIMHEWHOTO  MPOCTPAHCTBA.  XapaKTepUCTHYeCKoe  ypaBHeHHe. OrueHka
pa3sMepHOCTH COOCTBEHHOTO MOANPOCTPAHCTBA. YCIOBHS JHArOHAIM3YEMOCTH MAaTpPUIIbl JIMHEHHOTO
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. bunuHeliHble U KBagpaTu4Hble GOpMbl. VX KOOpIMHATHOE IMPEACTaBICHHE B KOHEYHOMEPHOM
JUHEHHOM npocTpaHcTBe. M3MeHeHne MaTpul OMIMHEHHON U KBaJpaTU4HON (GOopM IpU U3MEHEHUH
6asuca.

4.2. TlpuBeneHue KBaJpaTHUHOW (HOPMBI K KaHOHMYECKOMY Buay MerojoM 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. Axcuomaruka eBkiIMaoBa mnpoctpaHcTBa. HepaBeHcTBo Komu-bByHsikoBckoro. HepaBeHcTBO
TpeyrosnbHuKa. Marpuia I’ pama u ee cBolcTBa.

5.2. KoHeuHOMepHOE €BKIHMJIOBO MpocTpaHcTBO. OproroHanmzaiusi 6azuca. Ilepexoa oT omHOTO
OPTOHOPMHPOBAaHHOTO Oa3uca K Apyromy. OpToroHagbHOE AOTOIHEHUE TOAIPOCTPAHCTBA.

5.3. JluneiiHple mpeoOpa3oBaHMs €BKIMIOBA MpocTpaHcTBa. OpTOroHaIbHOE HMPOEKTUPOBAHUE HA
noanpoctpaHcTBo.  CompsbkeHHbIE mpeoOpa3oBaHusi, uX cBoicTtBa. KoopnunatHas ¢opma
CONPsKEHUsI TPeoOpa30BaHUs KOHEUHOMEPHOT'O €BKJIM0BA IPOCTPAHCTBA.

5.4. CamoconpspkeHHbIe TpeoOpazoBaHusi. CBOWCTBA WX COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX
3HadeHuil. CymecTBoBanue 0aznca u3 COOCTBEHHBIX BEKTOPOB CAMOCOTIPSHKEHHOTO TPe00pa3oBaHHUsL.
5.5. OproronaneHble npeoOpaszoBanus. Ux cpoiictBa KoopauHaTHBIA NMpPHU3HAK OPTOTOHAJIBHOCTH.
CpoiicTBa opToroHanbHbIX Marpull. [lonsipHOE pasiokeHue TUHEWHBIX MPeoOpa3oBaHMid €BKIUI0BA
npoctpancTBa. KaHOHWYECKHH BHA MaTpHULbl OPTOrOHANBHOrO MpeoOpa3zoBanus. CHHTYIApHOE
pa3ioKeHue.

5.6. llocTpoeHne OpPTOHOPMHUPOBAaHHOrO ©Oa3muca, B KOTOPOM KBajapaTuuHas ¢opma HMeeT
JyaroHanbHbl Bua. OIHOBpEMEHHOE NpPHUBEIEHHE K AMArOHAJbHOMY BUIY Mapbl KBaApaTUYHBIX
¢$hopM, 0[THA U3 KOTOPBIX SIBJISIETCS 3HAKOOIPEEICHHOH.

6. YHUTapHOE IPOCTPAHCTBO

6.1. YHUTapHOE IPOCTPAHCTBO U €T0 AKCHOMATHKA. YHUTAPHBIE M 3PMUTOBBI MaTPUIIbl. YHUTapHBIE
U OPMUTOBBI mpeodOpa3oBaHusi. OpMHUTOBHL (popmbl. CBOWCTBA YHHTApHBIX M 3PMHUTOBBIX
npeobpazoannii. CBOKWCTBA SPMUTOBBIX (HOPM.

6.2. [Tonstue o Ten3opax. OCHOBHbIE TEH30pHBIE onepanuu. TeH30pbl B €BKIMJ0BOM MIPOCTPAHCTBE.
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
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[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
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N.A. YyGapos, kaH/. pu3.-Mar. HAyK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

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

VYK-1.3 PaccmarpuBaeT pa3iuuHble BapHaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

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

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a]ay;
MOZABEPraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYyI0 padoTy;
HAXOIUTh W TBOPYECKH MCIOJIB30BAaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

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

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pe3ynbrare u3ydeHus AUCIUTUIMHEL «JInHelHas anreOpa» 00yJaromics JOKCH:

3HATh:
[J omepauuy ¢ MaTpuliaMH, METObI BEIUMCIIEHHUS paHTa MaTpULIbl U AETEPMUHAHTOB,;
O TEOpPEMBI O CUCTEMax JMHEHHBIX ypaBHeHMM Kponekepa-Kanemnu m ®dpenronsma, mpaBuHiio
Kpamepa, obiiee perieHre CHCTEMbI TIMHEWHBIX YPaBHEHUH;

O OCHOBHBIE OIIPENEICHUSI M TEOPEMBl O JIMHEHHBIX MPOCTPAHCTBAX M IMOAINPOCTPAHCTBAX, O
JUHEHHBIX OTOOPaKEHUSX TMHEHHBIX MPOCTPAHCTB;

O ONpeneieHusT M OCHOBHBIE CBOWCTBAa COOCTBEHHBIX BEKTOPOB, COOCTBEHHBIX 3HAYCHUH,
XapaKTEPUCTUUECKOIO MHOTOWIIEHA,

O NPUBEACHUE KBAAPAaTUYHOH (QOpPMBI K KAaHOHMYECKOMY BHUAY, 3aKOH WHEPUUH, KPUTECPHU
CunbBectpa;

O KOOPIVMHATHYIO 3allUCh CKAaJSPHOTO IMPOU3BEICHHS, OCHOBHBIE CBOMCTBA CaMOCOIPSKEHHBIX
npeobpa3oBaHuii;

[J  OCHOBBI TEOPHH JMHEHHBIX MPOCTPAHCTB B 00beMe, 00CCIIEUNBAIOIIEM H3YUCHUE aHATUTUYCCKON
MEXaHUKHU, TEOPETHUECKOI (PU3NKN M METOJJOB ONITHMAJILHOTO YIPABICHHUS.
YMeThb:
[J TpOU3BOAMTH MaTPUYHBIC BEIYUCICHUS, HAXOAUTH OOPAaTHYIO MaTPHILY, BBIYUCIATH ACTEPMUHAHTEHI;
[l HaXOAWTh YUCICHHOE PEIICHWE CHCTEMbI IMHEHHBIX YpaBHEHUIl. HAXOAUTh COOCTBEHHBIE 3HAYCHUS
U COOCTBEHHBIC BEKTOPHl JIMHEHHBIX MpeoOpa3oBaHWi, MPHUBOAUTH KBaIpaTH4HyI (opMy K
KaHOHMYECKOMY BHIY, HaXOAWTb OPTOHOPMHPOBAaHHBIM 0a3uc M3 COOCTBEHHBIX BEKTOPOB
CaMOCONPSKEHHOTO TpeoOpa3oBaHus;
[J omepupoBaTh C 3JIEMEHTAMHU U IOHATUSIMM JIMHEHHOIO MPOCTPAHCTBA, BKIIIOYAs OCHOBHBIE THIIB
3aBHCHMOCTEH: JIMHEHHBIE ONePaTOPhl, OMIIMHEHHbIE U KBagpaTHYHbIC ()OPMBI.
BJIaJeTh:
[l oOmMMU MOHATHSAMH H ONIPEEeIICHUAMH, CBSI3aHHBIMU C MaTPUYHOM anreOpoii;
FeOMETPUYECKON MHTEPIPETANEN CUCTEM JINHEHHBIX YPABHEHUHN U UX PELICHUN;
MOHATHSAMU JIMHEHHOTO MPOCTPAHCTBA, MATPUYHOM 3aMMCHIO TIOANPOCTPAHCTB U OTOOpAKEHUH;
BEJICHUSMH O MPUMEHEHMSX CIIEKTPAJIBHBIX 3a/1a4;
MPUMEHEHHUSIMU KBaIPaTHYHBIX ()OPM B TEOMETPUHU U aHAIIH3E;
MOHATUSAMH CONPSKEHHOTO U OPTOTOHAIBHOTO IIPe0Opa30BaHuUs;
IPUMEHEHUSMH €BKJIMJOBOM METPUKM B 3ajayaXx IE€OMETpPUUM M aHalu3a, pa3InYHbIMU
MIPWIOKEHUSIMHA CUMMETPUYHOM CIIEKTPaIbHON 3a/1auH;
[J yMeHHEM MO0JIb30BaThCcsd HEOOXOOUMOMN JIUTEpaTypor sl peleHUsl 3a7ad IOBBIIEHHONW TPYIHOCTH
(B BapHaTUBHOMN YacTH Kypca).

I B

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



Texkymuii KOHTPOIb OCYIIECTBISIETCS HAa OCHOBe OamnpbHO-peliTuHroBoi cuctembl (BPC) orenku
3HaHUWA 10 u3y4aemMod mucuuiuiiHe. BPC y4YuThIBaeT BBINOJIHEHHE CTYIEHTAMH COBOKYITHOCTH
JIOMAalIHUX 33/laHUi ¥ KOHTPOJBHBIX pPabOT B COOTBETCTBHUM C Yy4eOHBIM IIaHOM. JlaHHBIE O
MOCEIIAEMOCTH U TEKyIIel YCIeBaeMOCTH BHOCSTCS MPENOAABATeISIMU B CIICIUAIBHBIC KYPHAIIBI U
yuutbiBatorca B bPC.

Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 33/IaHUH OCYIIECTBIISICTCA B TEUEHUH Yy4eOHOro cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pEIICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (hOopMe, OTBETUTh Ha BOINPOCHI NPENnofaBaTelsl W HaKUcaTh KOHTPOJIBHYIO padoTy 1o
3a/IaHUI0, TI0 KOTOPOU MPOBEPSIOTCA 3HaHWE TIOHATHN M YTBEPKICHHUM IO TEMaM CIaBaeMOIo 3aaHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJBHOM pabOThl HENb3sl MOJNB30BATHCS IMOMOINBIO JPYTHX JIMIL,
BBIUMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TEIe(POHAMH.

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

1. JokaxuTe, 4TO BCe MHMHOpHI Mopsaka k B HekoTopoil marpuie paBHbl 0, TO MHUHOpHEI Ooiee
BBICOKHX ITOPSAKOB TaKke paBHbI 0.

2. JIOKaXuTe, 4TO €CJIM CTOJIOIBI MAaTPHUIIBI CUCTEMBI TMHEHHBIX YPaBHEHHI JTHHEIHHO HE3aBUCUMBI, TO
cucTeMa UMeeT He 0osiee OTHOTO peleHus.

3. Yro Takoe mpsMas CymMMa JMHEHHBIX MOANPOCTpaHCTB? JlOKakUTe, YTO MPOCTPAHCTBO BCEX
GyHKIMI , ONpenesIeHHbIX Ha OTpe3Ke [-a, a], ABIAeTCs MPSAMOM CyMMOM HOANPOCTPAHCTBA YETHBIX
(GYHKIMIA ¥ TOANPOCTPAHCTBA HEUYETHBIX (YHKIINH.

4. Kak cBsi3aHBl MEXIy COOOH KpaTHOCTh KOPHS XapaKTEepHUCTUYECKOr0 MHOTOUWIEHA JIMHEHHOIO
npeoOpa3oBaHusl U Pa3MEPHOCTH COOTBETCTBYIOIIEr0 COOCTBEHHOro moxmpoctpancTBa? IlpuBemure
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. Kakoli BHJ uMeeT marpulla JTUHEWHOTO MpeoOpazoBanus B Oaszuce el,..., en, ecnmm el,..., en
(k<n) oOpazytoT 0azuc B ”HBApMaHTHOM HOANPOCTPAHCTBE JAHHOTO MPOCTPaHCTBA?

7. JlokaxkuTe, 9TO ONPEICITUTENb MaTPHIBI JMHEHHOTO MPpeoOpa3oBaHus HE MEHSETCS TIPH H3MEHEHUU
0azuca. BepHo 1n 310 JUIst MaTpuIbl kKBagpaTiuaHor GopmMbl? JlokaxkuTe, 4TO TpH MEPEXoJie OT OJHOTO
OPTOHOPMHPOBAHHOTO 0a3uca B EBKIMIOBOM IPOCTPAHCTBE K JPYyroMy OIPEACTHTENb MAaTPUIBI
KBaJpaTU4HON OPMBI HE MEHSAETCSL.

8. Kakue 3Ha4eHUS MOXKET IPUHUMATh ONPEIeTUTENb OPTOrOHAIBHON MaTpuIlsl? BepHo 1, uTo ecnu
OIIPEACITHUTEIh MATPHUIIBI ITO MOYJIIO paBeH 1, TO OHa OpTOrOHaJIbHA?

9. Uto Takoe MOJOKUTENBHO (OTPHUIIATENBHO) OnpeeneHHas kBaaparuuHas Gopma? Chopmynupyiite
kputepuit CribBecTpa Ul TOJIOKHTEIBHO OINpPEACICHHBIX KBaJPAaTHYHBIX (OpMa €ro aHajor s
OTPHULIATENILHO ONPE/IEIEHHBIX KBAIPATHYHBIX (hOPM.

10. CdopmynupyiiTe CBOHCTBa COOCTBEHHBIX 3HAYEHHI CaMOCOIPSHKEHHOTO M OPTOTOHAIBHOTO
npeoOpa3zoBanuif. JlokaxuTe, 4TO COOCTBEHHBIC BEKTOPBI 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) [IlpuBemute kBajparnunyo Qopmy $2x 1x 24+2x 2x 3+2x 3x 45 (8 $\Bbb R™M$) «k
KaHOHWYECKOMY BUIY M HAlIWTe KAHOHMYECKUH 0a3ncC, MOJIOKUTEIbHBIA U OTPULATEIbHBIA HHIEKCHI
HUHEpLUU.

buner 2



1) Cucrema nuneliHbix ypaBHeHH. Teopema Kponekepa-Kamemnmu. Teopema @pearonbma.
dyHaaMeHTaNbHas cucTeMa pemeHuil. Oomee peleHne cucTeMbl IMHEHHBIX ypaBHEHUH.

2) Haiinute (B MCXOmHOM oOpTOHOpMHpOBaHHOM Oaszuce B $\Bbb R"4$) marpuily oproroHanbHOro
MPOCKTUPOBAHUS HA TOANPOCTPAHCTBO, 3alaHHOe ypaBHeHUeM, $x 1-x 2-x 3+x 4=0$. Spnsercs mu
3TO IpeoOpa3oBaHUE CaMOCONPSHKEHHBIM? SIBIIsIeTCSs JIM ATO IIPeoOpa3oBaHUE OPTOTOHAIBHBIM?

Kpurepun onennBanus

Onenka «ormmuHo (10)» BhICTaBIsAETCS OOy4aroOmIieMycsl, €CIIM OH IIOKa3all BCECTOPOHHUE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

oueHka «om4HO (9)» BhICTaBIAETCA OOy4YalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE MPH PELICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBAaHHE
HOPUHATBIX PELICHUH, HO IMPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPbIE OBLIH
CaMOCTOATENBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKAa «OoTIM4YHO (8)» BhICTABIAETCA OOYydYalOIIEMyCsl, €CJIM OH II0Ka3aJl BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHNH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
NPUHATBIX PpEIIeHWH, HO NPH 3TOM ObUIM JOMYyIIEHbI HEOOJIBIINE HETOYHOCTH, KOTOPbIE IOCie
yKa3aHUs 9K3aMEeHaTopa ObUIM CaMOCTOSTEIBHO UCIIPABIICHBI;

OLIEHKA «xopomIo (7)» BBICTABISIETCS 00yJaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U MO
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO JOIMYCKaeT
HETOYHOCTH B OTBETE MJIM JETAaeT HECYIIECTBEHHbIE OUIMOKY ITPH PEIICHUH 3a71a4;

OLIEHKa «XOpoIIO (6)» BBICTABIAETCS 00Y4aIOMIEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYIECTBY H3J1araeT €ero, ymeeT IPHUMEHATh IOJy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO [OIYCKaeT
HeOoJIbLIMe OMMOKH B OTBETE U (WJIM) IPH PEILICHUH 3a]1ay;

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

OLICHKA «YJIOBJIETBOPHUTENbHO (4)» BbICTABIAETCS OOy4aromeMmycs, MOoKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETO4Hble (OPMYIMPOBKM O0a30BBIX MOHITUH, HAPYLICHUS
JIOTUYECKON IOCIIeI0BATEIbHOCTH B N3JI0KEHUH [IPOrPaMMHOI0 MaTepuasa, €CiIi IIPU 3TOM OH BJIaieeT
OCHOBHBIMH pazfiesiaMu y4eOHOW MporpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro O0ydYeHUsI 1 MOXKET
MPUMEHATH NOJTYYECHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallly;

OLICHKA «YJOBJETBOPHUTENbHO (3)» BbICTABIsAETCS OOy4aromeMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBI XapakTep 3HAHWH, HETO4Hble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKOHW II0CJIEZ0BAaTEIbHOCTY B H3JIOKEHUU IIPOIPaMMHOIO MaTrepuana, He BIaJCIOIIeMy
HEKOTOPBIMH pazfieflaMi Y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY IPUMEHSTH MOJyYCHHbIE 3HAHUA II0
o0pasily B CTaHAAapTHOM CUTyallny;

OLICHKA «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABIAETCS O0y4yaroleMycCsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKAaeT IpyOble OMMOKM B
(opMyIHPOBKaX OCHOBHBIX MOHATHI TUCHUIUINHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHHS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLIEHKA «HEYIOBIETBOPUTENHHO (1)» BhICTaBIsSETCS 00ydaroUIeMycsi, IOKa3aBlIeMy IOJHOE HE3HaHUE
y4eOHOM porpaMMbl JUCLIUIUTHHEI.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBeneHUN YCTHOTO K3aMEeHa 00ydaromeMycsl IPEeAOCTaBISIETCS, OMUH Yac (aCTPOHOMHYECKHI)
Ha noaroToBKy. Onpoc oOydatomierocs Mo OWJIETYy Ha YCTHOM 3K3aMEHE HE JOJDKEH MPEBBIIAThH JBYX
4acoB.

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



10.

Jluneiinas anredpa. KoHTpOIbHBIE BOIPOCHI.

JIoKka)kuTe, 4TO BCe MUHOPBI mopsijika K B HEKOTOpoi#t Marpuiie paBHbl (), TO MUHOPBI OoJiee
BBICOKMX MOPSAKOB Takxke paBHBI (.

Jlokaxkute, 4YTO €CIM CTOJOIBI MATPUIBI CUCTEMbl JIMHEWHBIX YypaBHEHUN JUHEHHO
HE3aBUCHMBI, TO CUCTEMa UMEET He O0JIee OJJHOTO PEeIICHusI.

UYro Takoe mnpsiMasi cymMMa JTMHEHHBIX MOANpocTpaHcTB? JIOKaKUTe, YTO MPOCTPAHCTBO BCEX
(GyHKIMIA , ONpeIelIeHHbIX Ha OTpe3ke [-a, a], sBisieTcst npsMoi CyMMOM MOAIPOCTPAHCTBA
YEeTHBIX (PYHKIMN U TOJIPOCTPAHCTBA HEUETHBIX (DYHKIUH.

Kak cBa3aHbl Mexay coOOH KpaTHOCTh KOpPHS XapaKTePUCTHYECKOIO MHOTOYJIeHA
JUHEHMHOro  mpeoOpa3oBaHUsT M Pa3MEPHOCTh  COOTBETCTBYIOLIETO  COOCTBEHHOIO
noanpoctpanctsa? [IpuBenure npumep, KOrjia OHU pa3iInyHbL.

Kak uzmenuTcs Matpuiia nepexojaa oT OAHOro 6asuca K APyromy, €cliu :

a) MOMEHATh MECTaMH I-¥ | |-il BEKTOPBI IEPBOTo Oa3uca;

0) IOMEHATh MECTaMH I-# U J-i BEKTOpBI BTOPOro 0a3mca;

B) pPacIoJIOKUTh BEKTOPbI 000MX 0a3ucoB B 00OpaTHOM MoOpsiiKe?

Kakoii Bu1 nMeeT maTpulia JHHEHHOTO mpeodpazoBaHus B Oasuce ey, ..., en, €Cld e,..., en
(k<n) oOpa3yroT 0a3uc B MHBAPHAHTHOM IOIPOCTPAHCTBE JTAHHOTO MPOCTPAHCTBA?
JlokaxuTe, 4TO OINpeAeTuTeNlb MaTPUIlbl JUHEHHOro mnpeoOpa3oBaHUs HE MEHSETCS MpH
M3MeHeHnH 0aszuca. BepHo v 3To A1t MaTpHIbl KBaapaTuIHOH Gopmbl? JlokakuTe, 4TO MpH
nepexo/ie OT OJIHOTO OPTOHOPMHUPOBAHHOTO 0a3rca B €BKIMOBOM MPOCTPAHCTBE K JAPYrOMY
OTIPEICNIUTENb MAaTPHUIIBI KBAAPATUYHON (POPMBI HE MEHSIETCSI.

Kakue 3HaueHHs: MOKET MPUHUMATH OMpPEEIUTEIh OPTOTOHALHON MaTpuiel? BepHo mu,
YTO €CJIH ONPEACTUTETh MATPHUIIBI IO MOJTYJIIO paBeH 1, TO OHa OpTOrOHANbHA?

Uro Takoe TMOJIOKHUTETbHO (OTPHUIATENFHO) OMpejeNieHHas KBaapatuyHas ¢opma?
Cdhopmynupyiite kputepuit CriibBeCTpa I TOJIO0KHUTEIBHO ONPEICICHHBIX KBaIPATUIHBIX
(dbopMa ero aHanor AJisg OTPULIATENBHO ONPEACTICHHBIX KBAAPATUUHBIX (POPM.
ChopmynupyiiTe CBOMCTBAa COOCTBEHHBIX 3HAYEHUM CaMOCOTPSHKEHHOTO U OPTOTOHAIBHOTO
npeoOpa3oBanuil. Jlokaxure, uYTO COOCTBEHHbIE BEKTOpPhl JTHX INpPeoOpazoBaHMIA,
COOTBETCTBYIOIIHE PA3IMYHBIM COOCTBEHHBIM 3HAUEHHSIM, OPTOTOHAIIBHBI.
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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.

3aB. kadeapoii I'.E. UBanos




