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PABOYASA NPOrPAMMA YYEGHOU OUCLUMUMNINHbBI

B51.0.08 IluHenHas anrebpa v aHanuTU4Yeckasa reomeTpus

1. Koo ¥ HaumMeHOBaHUe HanpaBneHMA NoAroToBKM/cneunanbHOCTH:

09.03.01 N'HdbopmaTuka 1 BblMUCIUTENbHAA TEXHUKA

2. Mpodunb nogroroBku/cneymanusaumua: BoluncnurensHble MaLHbI, KOMNIEKCHI,

CUCTEMDbI N CETU.

3. KBanudmkauma (cteneHb) BbiNnyCcKHUKA: bakanasp.
4. dopma oby4eHusA: o4Has.

5. Kacheppa, oTBevarowan 3a peanmsauymio aucuunnumibl: 0803 kadeapa

MaTeMaTn4yeckon dusnkn n MHPOPMAaLMOHHBIX TEXHOMOTUN.

6. CoctaButenu nporpammsbl: epesarnHa EneHa ViBaHoBHa, kaHaMAaT dU3NKO-

MaTeMaTn4ecknx Hayk, JOUEeHT

7. PekomeHpoBaHa: Hay4yHo-meToanyeckum coBeTtomM dun3nyeckoro dakynerera,
npoTtokon Ne6 ot 27.06.2022r.
8. YueOHbI roa: 2022/2023 CemecTp(bi): 1




9.llenu n 3apgaym y4ebHOM AUCLUUNIINHDI:

Llensmun ocBoeHnst y4ebHON ANCUMNNANHBI ABAAOTCS:

- (bopmunpoBaHme y CTyaeHTOB 3HAHUIN NO aHaANUTUYECKOW reoMeTpun, HeobxoammbIx s
N3ydeHnsa Opyrnx AUCUMNINH crneunanbHOCTU, pa3BUTUE HABLIKOB peLleHus 3a4ad rno
aHanuMTM4yeCcKon reoMeTpuu;

- hopMmpoBaHme y CTyQEeHTOB 3HaHWI NO NMHENHon anrebpe, HEOOXOANMbIX AN U3YyYeHUs
ApYrmx AUCUMNINH cneumanbHOCTU, pa3BUTME HaBbIKOB peLleHus 3ag4ad no NMHENHon
anrebpe;

- hopMmpoBaHMe y CTYyAEHTOB HAaY4YHOro MaTeMaTU4eCcKoro MblLUIEHUS, YMEHUS NPUMEHATb
MaTeMaTu4ecKknin annapar ans uccnegoBaHna pusnyecknx npoLeccos;

- (bopmupoBaHme y obyyaroLmnxcs onpegeneHHoro coctaBa KOMNeTeHUMN (pesynsTaTos
OCBOEHUA) AN NoArotToBKU K NPOdeCCUoHansHoM AeaTeNbHOCTMU.

3agaym y4ebHON ANCLIMMINHBI:

- (hopmupoBaHMe BCECTOPOHHUX 3HAHUN 06 OCHOBHbIX anrebpanyecknx CTPyKTypax u
OCHOBax aHanMTM4yecKon reomeTpuu, npuobpeTeHne CTyaeHTaMn HaBbIKOB U YMEHWUI No
peLueHnto anrebpanyecknx n reoMeTpmYecknx 3agay;

- hopMumpoBaHne BCECTOPOHHUX 3HAHUI 06 OCHOBaX NMMHENHOW anrebpsbl.

B Kypce gaHHOM AMCUMNANHBI CTYAEHTHI OBMAAEeBaloT 3HAHUSIMU MO TakKnM pasgenam
NMHEHOW anrebpbl, Kak NMHerHbIe NPOCTPaHCTBA U onepaTopbl, anrebpa maTpul, CUCTEMBbI
NNHENHbIX YPaBHEHUN.

10. MecTo y4ye6HOM AncumMnnuHbl B cTpykType OOI: ducumnnuna «JlnHenHasa anrebpa u
aHanuTnyeckas reoMeTpus» OTHOCUTCH K eCTECTBEHHOHAaY4YHOMY MaTteMaTuyeckoMy LUKy,
ABNAACH HEOTbEMIIEMOM YaCTbo NpeaMeTHon obnactn «Matematukay. NpealecTByOLMX
ONCLMMNIVH HeT.

OuncumnnuHbl, KOTOpPbIM NpeaLwecTBYeT JaHHAA AUCUMNANHA:

1. «HauyepTtarensHas reometpusa» (61.0.19);

2. «duckpeTHaa matematumkar» (61.0.09).

3. «Matematunyeckas noruka un Teopua anroputmon» (61.0.10);

4. « AndpdepeHumansHble N MHTerpanbHble ypaBHeHus» (61.0.11).

11. NMnaHupyembie pe3ynbTaTtbl 00Yy4YeHMA NO AUcUMNInHe/MOAYNI0 (3HAHUA, YMEHUSA,
HaBblKW), COOTHECEHHbIE C NfIaHupyeMbiMU pe3yrnkTaTaMy OCBOEHUA obpa3oBaTeribHON
nporpaMmmbl (KOMNEeTeHUUAMU BbIMYCKHUKOB):

Kog HassaHue Kog(bl) | MHankaTop(bl) lMnaHupyemble
KOMMeTeHumm pe3yneraTbl 06y4YyeHus
OlK- | CnocobeH Or1K- Bnapgeet 3HaHuAMU [eMoHCcTpupyeT 3HaHus
1 NPUMEHATb 1.1 dyHOaMeHTarnbHbIX dyHOaMeHTarnbHbIX
6a3oBble 3HaHWS B pasgenoB MateMaTuky | 3aKOHOB Npupoabl U
obnactn dursunko- OCHOBHBbIX (OU3NYECKUX U
MaTeMaTU4eCKnX MaTeMaTU4eCcKnx
(M) ecTeCcTBEHHbIX 3aKOHOB.
Hayk B cdoepe Or1K- Cospgaet n npumeHsieT | [NpumeHsaeT pusndeckune
cBoeu 1.2 Maremartmyeckue 3aKOHbI U
npogeccnoHanbHON MOAesnu B CBoen MaTtemaTuyeckme MetToabl
AeAaTenbHOCTU NpaKTU4eCKon ANnsa pelleHns 3agay
OesaTenbHOCTU




TEOPETUNYECKOTO U
NPUKNagHoro xapakrepa.
Orl1K- YMeeT oueHnBaTtb VMcnonb3yeT nonoxeHus,
1.3 rpaHuubl 3aKOHbI N MeTOoAbI
NPUMEHMMOCTHU €CTEeCTBEHHbIX HayK AN
NCNonb3yemblX peLleHNs UHXEHEPHbIX
MaTemMaTU4eCKnX 3agad B chepe
mMoaernen npu npogeccnoHanbHON
peLleHNN TUNOBbIX DesTenbHOCTH.
npodeccmnoHarnbHbIX
3apav

12. O6bemM gucuuMnnMHbI B 3a4eTHbIX eauHuuax/yac. (8 coomeemcmeuu € y4ebHbIM
nnaHom) —4/144.

dopMa NPOMEeXyTOYHOM aTTecTauumn: 3K3amMeH.

13. TpyaoemkocTb No BMaam y4yeoHom paboThbl:

TpyaoemMKoCTb
Bua yue6Hon paGoThbl Bcero Mo cemecTpam
Ne cemecTpa 1
AyONTOpPHbIE 3aHATUS 68 68
nexkuumn 34 34
B TOM
. npakTn4eckne 34 34
yucne:
nabopaTopHbie
CamocTtoaTensHasa paborta 40 40
B TOM 4ucne: Kypcoas pabota
(MpoekKT)
OK3aMeH 36 36
NT1oro: 144 144

13.1. CopgepxaHme ANCUMUNIINHDI:

n/n Peanunsauus
pasgena
HanmeHoBaH OVCUMMMNUHBI
ne pasgena CopepxaHue pasgena ancumninHbl C NOMOLLIbIO
AVNCUUMINHBI OHnamH-
Kypca,
QYMK *

1. Jlekuun




1.1.

MpocTtenwmne
3agauum
aHanuTn4eck
oun
reoMeTpumn.

[exkapToBbl KOOpAUHATLI HA NPAMOMN.
HanpasneHHble oTpesku. [lekapToBbl KOOpPAMHATLI
Ha NSIOCKOCTU 1 B nNpocTpaHcTBe. [Npoekuns
BEKTOpa Ha oCb. PaccTosiHne mexay AByMs
Touykamu. [leneHve oTpeska B JaHHOM OTHOLUEHUW.
MonspHble, chepuyeckne n LMNUHgpUYecKue
kKoopauHaTbl Onpegenutenn BTOPOro U TPETbEro
nopsgka. Nx ceoncrtea. Popmynel Kpamepa gns
CUCTEM [BYX ypaBHEHUWN C OBYMSI HEU3BECTHLIMM.
PasnoxeHve onpegenutenst No CTpoke umnm
cron6uy.

1.2.

BekTtopHas
anrebpa.

[eomeTpuyeckme BekTopsbl. JINHENHbIE onepaunn
Hag BekTopaMu. JInHenHas 3aBUCUMOCTb BEKTOPOB.
JInHenHblE KOMBMHAUUKN OBYX U TPEX BEKTOPOB.
JInHenHasa 3aBMCUMOCTb YeTbIpex BeKTopoB. basuc.
AdpunHHbIE CUCTEMBI KOOPAMHAT. Hanpasnsawwmne
KOCMHYCbI BEKTOpa. JIMHEeNHbIe CBOMCTBA NPOEKLNN.
CkansapHoe npousseaeHune. Anrebpanyeckmne
CBOMCTBa CKanapHoro npomnsseaeHuns. BoipaxeHue
CKanspHoro Npon3BeaeHnst B 4EKapTOBbIX
NPSAMOYrosibHbIX KoopanHaTtax. [1paBble 1 nesble
TPOMKN BEKTOPOB. BeKTOpHOE nponssegeHne.
Anrebpanyeckne CBOMCTBa BEKTOPHOIO
npounsseneHus. CmelLlaHHoOe NponsBeaeHne Tpex
BekTopoB. O6bem napannenenunena. BoipaxeHune
BEKTOPHOIO 1 CMELLaHHOro Npou3BeaeHns B
AekapToBbIX KoopauHatax. Popmyna ans
Bbl4MCNEHUSA ABOMHOIO BEKTOPHOIO NPOU3BEAEHUS.

1.3.

JInHenHble
obpasbl
(npsimas Ha
NIOCKOCTU U
B
NPOCTPaHCTB
e,
NMOCKOCTD).

YpaBHeHue NMHUM Ha NNOCcKoCcTU. HesiBHoe, SABHOE U
napameTpuyeckoe 3agaHund. YpaBHeHue
NOBEPXHOCTU. YpaBHEHUE NMNHUN B NPOCTPaHCTBE
PaanunyHble popMbl ypaBHEHUS MPAMON NIUHUN Ha
NNOCKOCTU. Yron Mexay npsMbIMW Ha NITOCKOCTMU.
Ycnosua napannensHOCTU U NepneHankynsapHoOCTU
NPSAMbIX Ha MNNOCKOCTU. HopMmnpoBaHHOE ypaBHEHME
npsiMon. OTKNOHEHNE N PacCTOSAHNE OT TOYKM 0
npsamoMn. [Nyyok npsmMbix. PasnuyHble Buapl
ypaBHEeHNA NnockocTn. HopmmpoBaHHOE ypaBHeHne
nnockoctn. OTKNOHEHME N pacCTOsAHUE OT TOYKN 0
npsamMon. Iy4ykn n ceasku nnockocten. MNpamas
NNUHUA B NPOCTPaHCTBE. Yron Mexay npsiMmbiMU.
Ycnosua napannensHOCTU U NepneHanKkynsapHoOCTU
npsmbIX. CBA3Ka npaMbIX. B3anmHoe
pacnonoXeHne NPsiMon 1 MANOCKOCTU B
NpOCTpPaHCTBE. Yron Mexay NpsiMoun 1 MriocKOCTbIO.
Ycnosua napannensHOCTU U NepneHankynsapHoOCTU
NPSAMOM U MIIOCKOCTH.

1.4.

KpuBble
BTOPOro
nopsiaka.
[MoBepxHOCTU
BTOPOro
nopsaka.

KaHoHW4Yeckne ypaBHeHna annunca runepbons! n
napabonebl. [NonapHbie ypaBHEHUSA annunca,
rmnepbonbl 1 napabonbl. Popmynbl
npeobpasoBaHnst KOOPAUHAT Ha NMIOCKOCTU U B
npocTpaHcTee. [NpuBeaeHne K KaHOHNYECKOMY BUAOy
ypaBHEHU KpUBbIX BTOpOro nopsaka. NpueegeHve




K KAHOHWUYECKOMY BUAY YPaBHEHUIN KPUBbLIX BTOPOrO
nopsiaka. NoBepxHOCTM BTOPOro nopsiaka.

1.5.

MaTtpuyHasg
anrebpa.
Cucrtemsl
NUHENHBbIX
ypaBHEHUI.

ApudmeTnyeckoe n-MepHoe NPOCTPaHCTBO.
Matpuubl. Onepauuu Hag MaTpuuamu.
Onpegenutenu n-ro nopsgka. Cuctemsl,
pellaemble no npasuny Kpamepa. PaHr matpuubl.
Teopema o 6asncHom munHope. Metoabl
BblUMCreHns paHra matpuubl. Teopema KpoHekepa-
Kanennu. ®dyHaameHTanbHas cuctema peLleHun
AN 0QHOPOOHOM CUCTEMBI JIMHEWHBIX YPaBHEHUN.
CTtpykTypa obuiero peweHns ang HeOAHOPOLHOM
cucTemMbl NUHENHbIX ypaBHeHnn. Metop lNaycca.

1.6.

JInHenHble
NPOCTPaHCTB
a.

JInHenHble npocTpaHcTBa. JINHENHO 3aBUCUMbIE U
He3aBUCMMble CUCTEMbI BEKTOPOB. basnc B
nMHenHoM npocTtpaHcTBe. MaTtpuiHasa popma
pasnoxeHus no 6asmcy. Matpuua nepexoga K
HoBoMYy Gasucy. Popmynbl npeobpasoBaHns
KoopauHaT npu n3MeHeHun Gasuca.
MognpocTpaHcTBa NMHENHOIO NPOCTPAHCTBA,
NHENHble MHoroobpasus. JinnenHaa obonoyka
cuctemMbl BektopoB. Cymma 1 nepecedeHune
nognpocTtpaHcTs. MNpamas cymma nognpoCcTpaHCTB.
EBknuaoBbl npocTpaHcTBa. HepaseHcTBO Kowwm-
ByHskoBckoro. OpToHOPMUPOBAHHbLIN BGasuc.
IMpouecc opToroHanusaunun Npama-lmmaTa.

1.7.

JInHenHbie
oneparopsbl.

JInHenHble onepaTopbl. MaTpuua NMHENHOrO
onepatopa. ameHeHue matpuubl IMHENHOIO
onepartopa npu nepexoe K HoBomy 6asucy.
lMponseeneHne NUHenHbIX onepaTopoB. Anrebpa
onepaTtopoB. MaTtpuua cymMmbl, NPOM3BeAEHNS Ha
4YMCNO U NPOM3BEOEHUS NMMHENHBIX ONepaTopoB.
Ob6paTHbI onepatop. Agpo n obpas NMHEeNHOro
onepatopa. CobCcTBEHHbIE YMCra U COOCTBEHHLIE
BEKTOPbI FIMHENHOIO onepaTopa.
XapakTtepuctunyeckoe ypaBHeHue. ConpsiKeHHbIN
oneparop, ero ceoncrtea. MaTtpuua conpsikeHHOro
onepartopa B OpTOHOPMMPOBaHHOM Gasuce.
CamoconpsipkeHHble onepaTtopbl, yHUTapHble
onepartopsbl. [lpuBegeHne matTpuubl
CaMOCONPSKEHHOIo onepaTopa K guMaroHanbHOMY
BMOY.

1.8.

bunnHenHble
"
KBagpaTu4HbI
e opMbil.

JInnenHble dopmbl. ConpsikeHHOEe NPOCTPaHCTBO.
[BoncTBeHHbIN 6asuc. bunuHenHbie opmbl. Bua
ounuHenHon hopmbl B hukcnpoBaHHom 6asuce.
Mepexoa k HoBomy Ba3ucy. HeBbIpOXaeHHbIE,
CUMMETPUYHbBIE U MONOXUTENBHO ONpeaeneHHble
BunuHenHble popmbl. KBagpaTuyHbie opMbl.
lNpuBeneHune kBagpaTtniHom dopMbl K
KaHOHW4YeckoMy Buay metogom JlarpaHxa n
METOAO0M COBCTBEHHbIX BEKTOPOB.

2. NpaKkTuyeckmne 3aHATUSA

2.1.

MpocTenwune
3agauyv

[lekapToBbl KOOpAMHATLI Ha NMPSIMON.
HanpaBneHHble oTpe3ku. [lekapToBbl KOOPANHATLI




aHanuTuyeckK
on
reoMeTpum.

Ha NSI0CKOCTU 1 B nNpocTpaHcTBe. [poekuns
BEKTOpa Ha ocCb. PaccTosiHne mexay AByMs
Toykamu. [leneHve oTpeska B JaHHOM OTHOLUEHUW.
MonsapHble, chepuyeckne n LMNUHgpUYecKue
kKoopauHaTbl Onpegenutenn BTOPOro U TPETbLEro
nopsgka. Nx ceoncrtea. Popmynel Kpamepa gns
CUCTEM [BYX ypaBHEHUWN C OBYMSI HEU3BECTHLIMMU.
PasnoxeHve onpegenutenst No CTpoke unm
ctonoéuy.

2.2.

BekTtopHas
anrebpa.

[eomeTpuyeckme BekTopsbl. JINHENHbIE onepaunn
Hag BekTopaMu. JInHenHas 3aBUCUMOCTb BEKTOPOB.
JInHenHbIE KOMBMHAUUKN OBYX U TPEX BEKTOPOB.
JInHenHasa 3aBMCUMOCTb YeTbIpex BeKTopoB. basuc.
AdpunHHbIE CUCTEMBI KOOpAMHAT. Hanpasnswowme
KOCUHYCbI BEKTOpA. JIMHENHbIE CBOMCTBA NPOEKLNN.
CkansapHoe npousseaeHune. Anrebpanyeckmne
CBOWCTBa CKanapHoro npounsseaeHuns. BoipaxeHue
CKanspHoro Npon3BeaeHnst B 4EKapTOBbIX
NPSAMOYrosibHbIX KoopanHaTtax. [paBble n nesble
TPOMKN BEKTOPOB. BekTOpHOE nponssegeHue.
Anrebpanyeckne CBOMCTBa BEKTOPHOIO
npounsseneHus. CmelLaHHoOe Npon3BeaeHne Tpex
BekTopoB. O6bem napannenenunena. BoipaxeHune
BEKTOPHOIO M CMELLaHHOro Npou3BeaeHns B
AexkapToBbIX KoopauHatax. Popmyna ans
Bbl4MCNEHNS ABOMHOIO BEKTOPHOIO NPOU3BEAEHUS.

2.3.

JInHenHblE
obpasbl
(npsimas Ha
NIOCKOCTU U
B
NPOCTPaHCTB
e,
NMOCKOCTD).

YpaBHeHue NMHUM Ha NNOCKOCTU. HesiBHOe, SABHOE U
napameTpuyeckoe 3agaHund. YpaBHeHue
NOBEPXHOCTU. YpaBHEHUE NMNHUN B NPOCTPaHCTBE
PaanunyHble popMbl ypaBHEHUS MPAMON NIUHUN Ha
NNOCKOCTU. Yron Mexay npsMbIMU Ha NSTIOCKOCTMU.
Ycnosua napannensHOCTU U NepneHanKkynsapHoOCTU
NPSAMbIX Ha MNNOCKOCTU. HopMmnpoBaHHOE ypaBHEHWE
npsiMon. OTKNOHEHNE N PacCTOSAHNE OT TOYKU [0
npsamoMn. [Nyyok npsmMbix. PasnuyHble Buapl
ypaBHeHUNs NnockocTun. HopmmpoBaHHOE ypaBHeHne
nnockoctn. OTKNOHEHME N pacCTOsAHUE OT TOYKU 0
npsamMon. Iy4yku n ceasku nnockocten. MNpamas
NNUHUA B NPOCTPaHCTBE. Yron mMexay npsiMbIMU.
Ycnosua napannensHOCTU U NepneHankynsapHoOCTU
npsmbIX. CBA3Ka npaMbIX. B3anmHoe
pacnonoXxeHne NPsiMon 1 MAOCKOCTU B
NPOCTPaHCTBE. Yron Mexay NpsiMoun 1 MriocKOCTbIO.
Ycnosua napannensHOCTU U NepneHankynsapHoOCTU
NPSAMOM U MIIOCKOCTH.

2.4.

KpuBble
BTOPOro
nopsiaka.
[MoBepxHOCTU
BTOPOro
nopsgka.

KaHoHW4Yeckne ypaBHeHna annunca runepobons! n
napabonebl. [NonapHbIe ypaBHEHUSA annunca,
rmnepbonbl 1 napabonbl. Popmynbl
npeobpa3oBaHnst KOOPAUHAT Ha MOCKOCTU U B
npocTpaHcTee. [NpuBeaeHne K KAaHOHNYECKOMY BUaOY
ypaBHEHUI KpMBbIX BTOPOro nopsaka. MNpueeneHve
K KQHOHMYECKOMY BUAY YPaBHEHUI KPUBbLIX BTOPOrO
nopsagka. NloBepxHOCTN BTOPOro nopsaka.




2.5.

MaTtpuyHasg
anrebpa.
Cucrtemsl
NUHENHBbIX
ypaBHEHUN.

ApudmeTnyeckoe n-MepHoe NPOCTPaHCTBO.
Matpuubl. Onepauuu Hag MaTpuuamu.
Onpegenutenu n-ro nopsgka. Cuctemsl,
pellaemble rno npasuny Kpamepa. PaHr matpuubl.
Teopema o0 6a3ncHom munHope. MeTtoapl
BblUMCreHns paHra matpuubl. Teopema KpoHekepa-
Kanennu. ®dyHaameHTanbHas cuctema peLleHun
AN 0QHOPOOHOM CUCTEMBI JIMHEWHBIX YPaBHEHUN.
CTtpykTypa obLiero peweHns ang HeOAHOPOLHOM
cucTeMbl NUHENHbIX ypaBHeHnn. Metop lNaycca.

2.6.

JInHenHble
NPOCTPaHCTB
a.

JInHenHble npocTpaHcTBa. JINHENHO 3aBUCUMbIE U
He3aBMUCMMble CUCTEMbI BEKTOPOB. basnc B
NMHenHoM npocTtpaHcTBe. MaTtpuyHasa popma
pasnoxeHus no 6asmcy. Matpuua nepexoga K
HoBoMYy Gasucy. Popmynbl npeobpasoBaHns
KoopauHaT npu n3MeHeHun 6asuca.
MognpocTpaHcTBa NMHENHOIO NPOCTPAHCTBA,
NUHENHble MHoroobpasus. JinnenHasa obonoyka
cuctemMbl BekTopoB. Cymma 1 nepecedeHune
nognpocTtpaHcTs. MNpamas cymma nognpoCcTpaHCTB.
EBknuooBbl npocTpaHcTBa. HepaseHcTBO KoLwm-
ByHskoBckoro. OpToHOPMUPOBAHHbLIN Basuc.
IMpouecc opToroHanusaunmn Npama-LmmaTa.

2.7.

JInHenHbie
oneparopsbl.

JInHenHble onepaTopbl. MaTpuua NMHENHOrO
onepatopa. ameHeHue matpuubl IMHENHOIO
onepartopa npu nepexoae kK HoBomy 6asucy.
lMponsseneHne NUHenHbIX onepatopoB. Anrebpa
onepaTtopoB. MaTtpuua CyMmbl, NPOM3BeAEHNS Ha
4YMCNO U NPOM3BEOEHUS NTMHENHBIX ONepaTopoB.
Ob6paTHbI onepatop. Agpo n obpas NMHENHOro
onepatopa. CobCTBEHHbIE YMCra U COOCTBEHHLIE
BEKTOPbI FIMHENHOIO onepaTopa.
XapakTtepuctunyeckoe ypaBHeHue. ConpsiKeHHbIN
oneparop, ero ceoncrea. MaTtpuua conpsikeHHOro
onepartopa B OpTOHOPMMPOBaHHOM Gasuce.
CamoconpsipkeHHble onepaTopbl, yHUTapHbIe
onepartopsbl. [lpuBegeHne matTpuubl
CaMOCONPSKEHHOIo onepaTopa K guMaroHanbHOMY
BMOY.

2.8

bununHenHble
"
KBagpaTU4HbI
e opMbil.

JInnenHble dopmbl. ConpsikeHHOEe NPOCTPaHCTBO.
[lBoncTBeHHbIN 6asuc. bunuHenHblie opmbl. Bua
ounuHenHon hopmbl B hukcnposaHHoMm 6asuce.
Mepexoa k HoBomy Ba3ucy. HeBbIpOXaeHHbIE,
CUMMETPUYHbIE U MONOXUTENBHO ONpeaeneHHble
BunuHenHble popmbl. KBagpaTuyHbie opMbl.
lNpuBeneHune kBagpaTtniHom dopMbl K
KaHOHW4YeckoMy Buay metogom JlarpaHxa u
METOAO0M COBCTBEHHbIX BEKTOPOB.




13.2. Tembl (pa3genbl) AUCUMNIIUHBI U BUObI 3aHATUN:

Buabl 3aHATUIN (KONMYECTBO YacoB)
Ne HavmeHoBaHue Tembl n Na6 CamMmocTosAT,
n/n (paspena) gncumMnnHLI Jlekuun paKTte | J1abopat | o0y 1iaq | Beero
ckue OpHble
paboTta

Mpoctenwune 3apaqn 0 4 12
aHannTU4YeCKoON reoMeTpUN.

2. | BektopHas anrebpa. 4 4 0 4 12
JInHenHble o6pa3sbl (Npsimas Ha

3. | NfIOCKOCTM N B NPOCTPaHCTBE, 6 6 0 6 18
NNOCKOCTb).
KpuBble BTOporo nopsigka.

4. | [MoBepXHOCTM BTOPOroO 4 4 0 6 14
nopsgka.

5 Manl/I'-IHaFI anre6pa.“CMCTeMb| 6 6 0 6 18
NMMHENHbIX YPaBHEHNN.

6. | JluHenHble NpocTpaHCcTBa. 4 4 0 4 12

7. | JluHenHble onepatopsbl. 4 4 0 6 14

8. BunnHenHble n kBagpaTnyHble 5 > 0 4 8
dopMbI.
WToro: 34 34 0 40 108

14. MeTogunyeckne ykasaHusa ona oby4arLwmxcs no OCBOEHUIO AUCLUMNIIUHDI.

[ns ocBOeHWA AUCUMNNUHBLI OByYaloLMMCs PEKOMEHAYETCA B TeYeHue cemecTtpa
nocewaTb NIEKUMOHHbIE U NPaKTUYECKME 3aHATUS, OCYLLECTBASATbL NOATOTOBKY K MPaKTUYECKUM
3aHATUAM U KONJTOKBUYMY MO NEKLNOHHOMY KYpPCY.

Mpwn NoaroToBKe K NPakTUY4ECKUM 3aHATUAM Heobxoammo npopaboTaTb TEOPETUYECKME
BOMPOCHI C UCMOfb30BaHNMEM MaTepuana fnekunn n pekomeHagyemonm nutepaTypbl, NogpobHo
pa3obpaTb MpuMMepbl pelleHns 3agadv, pas3odbpaHHbIX Ha NeKuusX, BbINOMHUTbL AOMalLHUE
3aJaHus No JaHHOW TeMme.

[Mpn NOAroToBKE K KOMMOKBUYMY MO NEKUMOHHOMY Kypcy Heobxoammo npopaboTatb
TeopeTuyeckMe BOMNPOCbl [AAaHHOrO MOoAyns C WCNOSib30BaHWEM Martepuana nekumi u
pekoMeHayeMon nutepaTtypbl, NogpobHO pa3obpaTb Npumepbl, pa3obpaHHble Ha NeKUMsX,
BbIMOMHUTbL AOMAaLLHME 3a4aHus No JaHHOMY MOAYNIO;

[MokaszaTtenem ycnewHoOn Tekywen paboTbl CTygeHTa SBNSETCA exeHenerbHoe
BbIMOMIHEHNE 3adaHUM Ha MNpakTU4Yecknx 3aHatTmax.  Metoamdeckoe obecneveHue
camMoCToATENbHON paboThl CTYAEHTOB NO KypCy BKIHOYAET:

e KOHCMEKT NeKuun;
e OCHOBHYI NuTepartypy;
e [ONOSNHUTENBHYIO NUTEPATYPY.

15. lMepevyeHb OCHOBHOW WU [AOOMNOJIHUTENbHOW FNUTEpaTypbl, PEeCypCoOB WHTEpPHET,

HeoOXoAUMbLIX AJfiIf OCBOEHUS AUCUUNIUHbI (Crucok numepamypbl OgOopMISemcs 8
coomeemcmeuu ¢ mpebosaHusmu TOCT u ucrnonb3yemcsi obwasi ckeo3Hasi Hymepayusi Ornsi ecex 8udos
UCMOYHUKO8)

a) ocHoBHas nuTepaTypa:



Ne n/n M cTOYHNMK

XKykos [1.A. AHanuTnyeckasa reomeTpusa n nuHenHaa anrebpa: mogynb 1.
AHanutnyeckasa reometpus : [16+] / .A. XKykos ; KOxHbIN dhegepanbHbIn
yHuBepcutet. — PoctoB-Ha-[loHy ; TaraHpor : KOXxHbIn dheaepanbHbiv
yHuBepcuterT, 2017. — 42 c. : un (3BC «YHuBepcuTteTckas 6ubnuoteka online»)
Menesa A.M. JlnHenHas anrebpa. AHanuTudeckasa reometpus : ydebHoe
noco6ue : [16+] / A.M. UeneBa, N.U. Mpunyukasa, N.[. YepHbix ; HoBocubupckmm
2 rocyaapCTBEHHbIN TEXHUYECKUN YHUBEPCUTET. — 5-€ n3ag-e, ucnp. u gon. —
Hosocubupck : HoBocnbupcknin rocyaapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET,
2019. - 183 c. : vn., Tabn. (3BC «YHuBepcuteTckasa bubnuoteka onliney)
MpockypsikoB U. B. C6opHuMK 3agay no nuHenHon anrebpe: YyebHoe nocobue. —
14-e un3ga., ctep./ U. B. MNpockypskos. — CI16: JlaHb. 2019. — 476 c.

JlepoBckas E. B. JluHenHas anrebpa n aHanutnyeckas reometpusi: COOpHuK

4 3apad / E.B. llegosckas .— Mocksa : Anstaup : MITABT, 2017 .— 100 c. : vn.
(BBC «YHuBepcutetckas dbmbnmoteka onliney)

6) gononHuTenbHas nuTepartypa:

Ne n/n NcTouHmK
Knetenuk [1.B. C60pHUK 3a4a4 No aHaANUTUYECKOWN reomeTpun: yyebHoe
1 nocobue ona sysos / [1.B. Knetenwuk; nog pea. H.B. Ecdpumosa — U3ga. 17e, ctep.

— CIN6: Mpodheccusa, 2007 — 199c.

Tennoe C.E. lluHenHas anrebpa n aHanutudeckas reometpus / Tennoe C.E.;
PomaHHukoB A. H. — Mocksa: EBpasunckum otkpbITbin MHCTUTYT, 2011 — 271c.
(B3BC «YHuBepcutetckaa 6ubnuoteka online» K.H. Jlyury [v ap.] .— 7-e n3g. —
M.: Anpuc npecc, 2008 — 574c.

B) MHGOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHblie pecypchbl (odmumanbHble pecypchl
NHTEpPHET)":

Ne n/n Pecypc
1 www.lib.vsu.ru — 3HB BI'Y

2 http.//e.lanbook/com/ - 9BC «JlaHb»
3 http://biblioclub.ru/- 9BC «YHuBepcanbHasa 6ubnmnoteka online»

16. MNMepeyeHb y4yeOHO-MeTOAMYECKOrO oGecneyYyeHUs AN CaMOCTOATeNIbHOWM pPaboThl
(y4ebHo-memoduyeckue pekomeHOayuu, rnocobusi, 3adaqyHuku, MemolOudyecKue yKaszaHusi MO 8bINOTHEHUIO
rnpakmu4eckux (KOHmMporbHbIX) pabom u dp.)

Kypc AvcUMnnMHbI NOCTPOEH TakMM ob0pa3oM, 4TOObl MNO3BONUTL  CTyAEeHTaMm
MakCuManbHO NPOsSIBUTb CMOCOBHOCTbL K camocTosiTenbHoM pabote. [na  ycnewHowm
camocToATenbHON paboThl NpeanonaraeTcs TECHbIM KOHTAKT C NpenofasaTernem.

M3yyeHne aucuMnnunHbl criegyet HadmHatb € npopaboTku HacTtosiwen paboden
nporpamMmmbl, 0coboe BHUMaHWE yaensasa uensMm n 3agadam, CTPYKType 1 COAepXKaHuIo Kypca.

CtyoeHTam pekomeHayeTca nonyyutb B Oubnuoteke yyebHyo nutepatypy Mo
ancumnnuHe, Heobxoanmyto aAnsa adeKTUBHON paboThl HA BCEX BUAAX ayAUTOPHbIX 3aHATUN,
a Takke Ans camocToATeNbHOM paboThbl NO N3yHEHUIO ANCUUNIIUHBI.




CBoeBpeMEHHOE N Ka4yeCTBEHHOE BbIMOSIHEHNE caMoCToATENbHOW paboTbl 6a3upyeTca
Ha COONIOEHUN HACTOALWMX PEKOMEHAAUMA U U3YYEHUU PEKOMEHOOBAHHOW nUTEpaTypbl.
CTygeHT MOXeT [OOMOfHUTb  CMUCOK  UCMNONb30BaHHOW NUTepaTypbl COBPEMEHHbIMU
MCTOYHUKaAMW, He npeacTaBrneHHbIMM B CUCKE pPEeKOMEeHOOBaHHOW nuTepaTtypbl, U B
AanbHerLweM UCnonb3oBaTb COOCTBEHHbIE MOAMOTOBIIEHHbIE y4ebHble MaTepuansl.

YcnelwHoe ocBoeHVe Kypca npegnornaraet akTMBHOE, TBOPYECKOe yyacTue CTydeHTa
nyTemMm NnaHOMEPHON, NoBcegHEBHOW paboThl.

17. OOpasoBaTenbHble TEeXHONOMMK, WUCMNONb3yeMble ANA peanusauum y4yeOHOMU
OUCUMNINNHBbI, BKIOYas AOUCTaHUMOHHble obpa3soBaTtenbHble TexHonorun (OOT),
3neKTpoHHoe oby4yeHune (J0), cmewaHHOEe OOy4eHue:

[MpoBeneHune nekumin, NpakTU4ECKNX 3aHATUM ( C aKTUBHLIM BOBII€YEHNEM CTYOEHTOB B
obcyxaeHne maTepuana 3aHaTus).

18. MaTepmanbHO-TeXHU4YECKoe obecnevyeHne AUCLUNINUHDbI:

IekumoHHas ayautopus.

19. OueHou4Hble cpeacTBa ANA NPOBeAEHUA TEKYLLIEN U NPOMEXYTOYHOW aTTecTaLui:

Mopsiaok oLEeHKM 0CBOEHUS obyyYatowmmMmcs y4ebHOro matepuana onpeaensiercs
coaepkaHneMm crnegyloLmx pa3aenos AUCUMMNHBIL

HanmeHoBaHune
Ne pasnena NuaukaTop(bl)
- KomneteHuusi(n) | AOCTUXEHUA OueHou4Hble cpeacTBa
n/n ONCLUMNSINHDI KOMMETEHLMM
(Moaynsi)
OrlK-1.1
1. | Pasaensi 1-8 OTK-1 ONMK-1.2 KVM, TecTi
Orl1K-1.3
[MpomexyTovHasa aTTecTaums lNepeyeHb BONpocos
dopma KOHTPOIS - 3K3aMeH MpakTnyeckoe 3agaHne

20 TunoBble OUEHOYHbLIE cpeAcTBa U MeToAMYECKMe MaTepuanbl, onpepensrlowue
npoueaypbl OLeHUBaHUA

20.1 TeKywmn KOHTPOSb ycneBaeMoCTH

KoHTponb ycnesaeMocCTu Mo ANCUUNIIMHE OCYLLEECTBIISAETCHA C NMOMOLLBIO CreayroLmnx
OLlEHOYHbIX CPEACTB: AOMaLUHWE 3aaHns, TeCTOBble 3a4aHus.
[nsa oueHnBaHuA pe3ynstaTtoB 00y4eHUsA Ha aK3aMeHe ncnonb3yeTcs 4-6annbHas wkana:
«OTINNYHO», «XOPOLLO», «yAOBNETBOPUTEINBHO», «HEYAOBNETBOPUTENBLHOY.
[nsa oueHnBaHMA pesynstaTtoB 06y4yeHMs Ha 3a4eTe UCMNOoMb3yeTCsa — 3a4TEHO, HE 3a4TEHO.
CoOTHOLWEHNE KpUTEPUEB OLEHMBAHUA  KOMMETEHUMW, YPOBHA C(OPMMPOBAHHOCTU
KOMMETEeHUUN 1 LKarbl OLEHOK Ha 9K3aMeHe.



YpoBeHb

Kputepum oueHMBaHNA KOMMNETEHUMI chopmMmnpoBaHHOCTHU Lkana oueHokK
KOMMNEeTeHLU N
Ob6yvatommncs nmeeT nonHoe 3HaHme [NoBbILLEHHbIN OTtnunyHo
TEOpPEeTMYECKOro Kypca AUCUUNIIHDI, YPOBEHb

cnocobeH UNNCTpMpoBaTb OTBET
npumepamu, pakTaMmu, JaHHbIMU Hay4YHbIX
NCCNeaoBaHUn, NPUMEHSATb TeOPeTUYECKME
3HaHWSA NS PeLLeHNs NPaKTUYECcKUX 3aaaq
BXOASLUMX B NPOrpaMmmy.

Obyvarowmnca nmeeT xopollee 3HaHme ba3soBbIi ypoBEHb XopoLwuo
TEOPETUYECKOrO Kypca, BO3MOXHbI
HekoTopble Hego4eTbl, cnocobeH AaBaTb
npaBusbHble OTBETHI HA JOMNOMHUTENbHbIE
BOMPOCKI, YMEET peLuaTtb 3agaym no
BonbLlen Yactu Kypca.

Obyvatowminca Bnageet saHaHMeM MoporoBbin YOoBNeTBOPUTESTbHO
OCHOBHbIX MOMEHTOB TEOPETUYECKOIO YpPOBEHb
Kypca (dpopmyn, Teopem), yMeeT peluaTtb
npocTenLne 3agayu rno Kypcy.

Y oby4atoLerocsi OTCyTCTBYIOT 3HAHUS - HeynoBneTBopuUTENbLHO
OCHOBHbIX MOMEHTOB TEOPETUYECKOIO
Kypca, OTCYTCTBME NPaKTUYEeCKNX HAaBbIKOB
Npu peLueHnn 3agau.

TecTOoBbIe 3apgaHusA

Tekylume aTTecTauumn NpoBoAsTCs B dOpMe OTBETOB Ha BOMPOCHI M pelleHns 3agay
KOHTPONbHO-M3MEPUTENbHbLIX MaTepunaros.

Tekywasn arrectauus Ne 1
1. CwmellaHHOe NpousBeneHue.
2. YcnoBua KOMMAMHEAPHOCTU U KOMMNaHapHOCTM BEKTOPOB.

3. O6patHasa matpuua. Heobxoammoe 1 goctatodHOe YCroBUe CyLLeCTBOBaHUS,

€[VHCTBEHHOCTb, (hopMyria Ans BblYMCeHMs obpaTHON MaTpuLbl.
Tekywasn atrectauus Ne 2
1. YpaBHeHMda NpsiMOn B NPOCTPaHCTBE.
2. PaccTtosiHMe OT TOYKM OO0 NITOCKOCTW.

3. PaHr matpuupbl. Teopema o 6a3McHOM MUHOpE.

20.2 NepeyeHb 3agaHUN ANA KOHTPOJbHbIX pabdboTt



KoHTponbHo-u3ameputenbHbin matepman Ne 1.

1. Bbluncnexue yrmoB Mexay AByMA HEHyNeBbIMWA BEKTOpaMu, Mexay npAaMbiMU Ha

MIIOCKOCTKU, MeXay NJIOCKOCTAMU B MNPOCTPaHCTBE, MexXxay I'IpFIMOI7I M TMNNOCKOCTbIO B

NpoCTpaHCTBe.
2. PewunTb cuctemy metrogom lMaycca, ykasatb obLiee pelueHne n ogHo YacTHOE:
2ry  +xy  —wz  —wy tws =1
r1 —x9 Hx3 H+x4 225 =0
31 +3x9 —3x3 —3x4 +4x5 =2
4xy 4Dx9y —Ddxry —dxy +Tz5; =3
3. MpoBeputb, 06pasyoT nNu cnegyrowmne matpuubl 6a3mc B NpOCTpaHCTBE KBaApaTHbIX

MaTpuL, BTOPOro nopsigka:

(23) (42) (22) (1))

KoHTponbHO-u3meputenbHbin matepuan Ne 2,

1. Hokasatb, 4TO TpeyronbHuk Cc BepwuHamn P(-2,-1), Q(6,1), R(3,4) saBnseTtcs
NPSAMOYrOSibHbIM.
2. OnpegenuTb TN NOBEPXHOCTU U NPUBECTU €€ K KAHOHMYECKOMY BUAY 9x? + 16y? + 3622 —

18x+64y — 216z+253 = 0.

3.

Jlana marpuia snHeiiHoro oneparopa A B 6asuce B = (€1, €2):

2 3
-1 0 /-
Haiitu ee maTpury B 6a3uce B: é"l = —e1 + e2, E’Q —e1] — 2e9.

KoHTponbHo-u3ameputenbHbin matepman Ne 3.

1. MpuBeaoeHne ob6wero ypaBHEHWST KPMBOW BTOPOro nopsigka Ha  MAOCKOCTU

KaHOHUYEeCKOMY BUAY.



2. CoctaButb ypaBHeHue BuccekTpuchbl Mexay npsambiMmn 2x - 3y - 5 =0, 6x -4y + 7 = 0,
CMEXHOrO C yrnom, cogepxawmum Touky C(2, -1).

3. PewwunTe maTpnyHoe ypaBHeHuMeE:
1 3 4
X -2 -3 1 = ( _; _1 g )
2 b 4

20.3 NpomexyToyHas aTtrecTaums

MpomexyToyHas aTTecTtauusi Mo  AUCUMMNIMHE  OCYLUECTBRSIETCS C  MOMOLLbIO

crneayLwmnx oLeHOYHbIX CpeacTB: cobecegoBaHNe MO 3K3aMeHaUMOHHbIM buneTtam.

NMeEPEYEHb BOIMNPOCOB 3K3AMEHALIMOHHbBIX BUJTETOB

1. [eomeTpunyeckme BEKTOPLI: onpeaeneHne, onepawmm CrioXKeHns BEKTOPOB 1
YMHOXEHMWSI BEKTOPA Ha BeLeCTBEHHOE YMCIO, CBOMCTBA onepaLmin.
2. JInHeHble KOMBUHALUKN reOMEeTPUYECKNX BEKTOPOB, NMMHENHAA 3aBUCUMOCTb 1

He3aBUCMMOCTb, 6a3nc 1 eAMHCTBEHHOCTb pasnoXeHne BekTopa no 6asucy, npeobpasoBaHue
KOOpAWHAaT Npu CNOXEHUU BEKTOPOB U YMHOXEHUN Ha YUCTIO.

3. [ekapToBa cuctema KoopauHaT: KOOPANHATLI TOYKN N BEKTOPA, 3a4aHHOro AByMS
TOYKamu, gerneHne otTpeska B JaHHOM OTHOLUEHUN.

4. MonapHaa cuctema KoopAnHAT Ha NIOCKOCTU, UnnMHapuyeckas n cepudeckas
CUCTEMbI KOOpAUHAT B MPOCTPaHCTBE.

5. CkansipHoe nNpon3BeaeHne reoMeTPUYECKMX BEKTOPOB: OnpeaeneHne n OCHOBHbIE
CBOWCTBA, CKanapHoe npounsseneHne NMHeEnHbIX KoMonHauum, oopmyna ckanspHoro
npoun3BedeHns B KoopanHaTax B OpTOHOPMUPOBAHHOM Ba3unce, BblpaXeHne AnnHbl BEKTopa
N yrrna Mexzay HeHyrneBbIMU BEKTOpaMu Yepes cKanspHoe npovssegeHue, opmyrnbl
OpPTOroHaribHOW NPOEKL MM BEKTOPA Ha HarnpasrieHWe HEHYIIEBOIO BEKTOPA N pasfoXeHns
BEKTOpPa N0 OPTOroHanbHOMy Gasucy.

6. BekTopHOEe nponssegeHne reoMeETPUYECKNX BEKTOPOB: onpeaeneHne, OCHOBHbIE
CBOWCTBA, BEKTOPHOE NPOmN3BEAEHNE NIMHENHBIX KOMOMHaUUIN, dhopMyra BEKTOPHOIO
npoun3BedeHns B npaBoM OPTOHOPMMPOBaHHOM 6a3snce, opMeHTMpPOBaHHas nnowanb
napannenorpaMmma Ha nioCcKoOCTU 1 onpegenuTeni BTOPOro nopsiaka.

7. CmeluaHHOe Npon3BeaeHne reoMeTPUYECKMX BEKTOPOB: OnpeaeneHne, OCHOBHbIE
CBOWNCTBA, CBA3b C OpMEeHTUpyeMbiM 06 beMOM Napannenenvnena u BolpaxeHue Yyepes
KoopauHaTbl B MpaBOM OPTOHOPMUPOBaHHOM Ga3uce B BUAe onpenenuTenst TPeETbEro
nopsiaka.

8. [lononHuTenbHble CBOMCTBA BEKTOPHOIO NPOU3BEeAEHNS: ABONHOE BEKTOPHOE
npounsseneHne, TOXXAecTBo Akobu, ckansapHoe npovsBeneHne ABYX BEKTOPHbIX
npousseneHn, popmMmyrna KOCUHYCOB ChepuyecKon reoMeTpumn, BEKTOPHOE NpousseseHne 1
dopmyrnbl Kpamepa.



9. MpeobpasoBaHne koOpANHAT BEKTOPA M TOYKM Npu 3ameHe Ga3nca n ekapToBon
CUCTEMbI KOOPAMHAT, BUA NapasnnenbHbIX NeEPeHOCoB, OTPAXXEHNIN 1 MOBOPOTOB NSIOCKOCTU B
KoopauHaTax B NoaxoAsLlen 4ekapToOBOW cucTeMe KoopauHar.

10.  YpaBHeHus NpsiMOM Ha NIIOCKOCTH: obLiee, HOpManbHOE, B OTpe3kax KOOpPAUHATHBIX
OCen, NnapaMeTpuyeckme, KaHOHUYeCKoe, No ABYM TOYKaM, Yepes onpenenurerb.

11.  YpaBHEeHMs NAOCKOCTU B NPOCTpaHCTBE: 0bLlee, HoOpManbHOe, B OTpe3Kkax
KOOPAWHATHbIX OCEN, NapaMeTpuyecKkne, KaHOHNYeCKoe, MO TPEM TOYKaM, Yepes
onpegenuTene.

12.  YpaBHeHus NpsMon B MPOCTPaHCTBE: 3aaHne CUCTEMOW ABYX NIMHENHbIX ypaBHEHUN,
napamMeTpuyeckme ypaBHEHUSA, KAHOHMYECKOe, MO ABYM TOYKaM.

13.  ®PopMmyribl paccTosHUIA MexXay OBYMS TOMKaMU, OT TOYKM O MPSIMOW Ha NSIOCKOCTU, OT
TOYKM OO0 NIIOCKOCTU B MPOCTPAHCTBE, OT TOYKM A0 NPSMOW B MPOCTPaHCTBE, MeXay
napannenbHbIMU U CKPELLMBAOLLMMUCS MPSIMbIMU B NPOCTPAHCTBE.

14.  BblumcneHue yrnoB mexay ABYMS HEHYNEBLIMU BEKTOPAMU, MeXAY NPSMbIMU Ha
MNOCKOCTU, MEXAY NNOCKOCTSAMWN B MPOCTPAHCTBE, MEXAY NPSAMON N NNOCKOCTLIO B
NpOCTpaHCTBeE.

15.  Jnnunc: KaHOHW4YecKoe ypaBHEHWE, CBOMCTBA CUMMETPUN N XapaKTEPUCTUKN,
dookanbHoe, AMpeKTopuanbHOE N ONTUYEeCKOe CBONCTBA.

16.  [vnepbona: KaHOHN4YeCKOe ypaBHEHNE, CBOMCTBA CUMMETPUM U XapaKTEPUCTUKN,
dokanbHoe, AMpeKTopUanbHOE N ONTUYEeCKOe CBONCTBA.

17.  [Mapabona: kaHOHW4YeCKOe ypaBHEHME, CBOMCTBA CUMMETPUN N XapaKTEPUCTUKN,
doKkanbHO-ANPEKTOpManbHOE N ONTUYEeCKoe CBOMCTBA.

18.  [MpmBeaeHne obLLero ypaBHEHNS KPMBOM BTOPOro NopsaKka Ha niocKoCTm
KaHOHWUYEeCKOMY BUAY.

19.  Jnnuncowng: KaHOHMYECKOE ypaBHEHME, CBOMCTBA CUMMETPUM U XapaKTEPUCTUKMN,
Teopema O KPYroBbIX CEYEHUSIX.

20.  KoHyc: kKaHOHW4YecKoe ypaBHEHMe, CBOMCTBA CUMMETPUKN, TeopemMa O NITOCKNX
CeYeHUsIX KpyroBoro KoHyca.

21.  OgHONONOCTHbLIN N ABYNOMNOCTHLIN rMnepbononabl: KAHOHNYECKOE ypaBHEHME,
CBOMCTBA CUMMETPUMU, TEOPEMA O NPSAMOSIMHENHBIX 0Opa3yloLMX.

22.  OnaMnTU4ecKknin u runepdonunyecknin napadbonongbl: KAHOHMYECKOE ypaBHEHME,
CBOWMCTBA CUMMETPUMU, TEOPEMA O NPSMOSIMHENHBIX 0Opa3yloLmnX.

23. Knaccundukauma v Bua umnmuHapnyecknx noBePXHOCTEN.

24.  ApudmeTtuyeckoe npocTpaHcTso R".

25. MaTtpuubl. Onepauuun Hag maTpuuammn. ACCOUMaTUBHOCTb YMHOXEHNA MaTpuLL.
KBagpaTHble MaTpuLbl.

26.  Onpegenutenu n-ro nopsgka. Anrebpanyeckne gononHeHns n mmHopbl. CBoncTBa
onpegenutenen. Onpegenutens BangepmoHaa.

27. O6paTtHasa maTtpuua. Heobxoanumoe n gocTaTtoMHOE YCIOBME CYLLECTBOBaHMS,
€[OVHCTBEHHOCTb, YOpMYysia Ans BblYMCeHMs 0bpaTHON MaTpuLbl.

28. Pasnu4yHble hopMbl 3anncm CUCTEM NIMHENHBIX YpaBHEHUA. CUCTEMBI, peLlaemble No
npasuny Kpamepa.

29.  PaHr matpuubl. Teopema 0 6a3MCHOM MUHOpE.

30. MeTtogbl BblMMCIIEHUS paHra maTpuubl. Teopema KpoHekepa-Kanennu.



31.  dyHpameHTarnbHas cMctemMa pelueHnin Anst OQHOPOAHON CUCTEMbI NIMHENHbIX
ypaBHeHun. CTpykTypa obLuero pelweHms gnst HEOOHOPOOAHOW CUCTEMbI NMMHENHbIX
ypaBHEHUN.

32.  Mertopg Naycca pelleHnsa cMCTeM NMHENHbIX YPaBHEHWUN.

33.  JlvHenHble npocTpaHcTBa. Onpegenexve, npumepsbl. JINHENHAA 3aBUCMMOCTL U
He3aBMCUMOCTb BEKTOPOB. basnc B NMHENHOM NPOCTPaHCTBE.

34. Teopewmbl 0 6asuce. PasamepHOCTb npocTpaHcTBa. [pumepbl KOHEYHOMEPHbLIX U
BGeckoHe4YHOMepPHbIX MPOCTPaHCTB.

35. MartpuyHaga cbopma pasnoxeHus no 6asucy. Matpuua nepexoga kK HoBomy 6asucy.
dopmynbl npeobpasoBaHns kKoopanHaT Npy n3aMeHeHun 6asuca.

36. MoanpocTpaHCcTBa NMHENHOIO NPOCTPAHCTBA, NIMHENHbIE MHOroobpasus. Mpumepsi.
JInHenHasa obonoyka cuctembl BekTopoB. Cymma 1 nepeceveHme nognpocTtpaHcTs. Npamas
CymMMa noanpocTpPaHCTB.

37. EBknngosbl npoctpaHcTea. [Npumepsl. HepaseHcTBo Kowu-byHsakoBckoro. Hopma
BEKTOpA, Yron Mexzay BeKTopamu, OpTOroHasibHble BEKTOPbI.

38.  OpToHOpMMpOBaHHbIM Ba3nc B €BKNNMOOBOM NpocTpaHcTee. [poekunsa BekTopa.
Mpouecc opToroHanusaunn Npama-LUmnaTa.

39. JluHenHble onepaTtopsl. [1pumepbl. MaTpuua nMHenHoro onepartopa. IsmeHeHune
MaTpuLbl NMMHENHOrO oneparopa Npu nepexoae kK HoBomy 6asucy.

40. Appo u obpas nuHenHoro onepatopa. [edeKkT n paHr NMHENHOro oneparopa.

41.  CymMMa nNuHenHbIX ornepaTopoB, NPon3BeaeHe NMHENHOro onepartopa Ha 41cno,
npoussegeHne NUHenHbIx onepatopoB. OBpaTHbLIN onepaTop 1 YCNoBUS €ro
CyLLLeCTBOBaHMA.

42. CobcTBeHHble 4ucra UM COOCTBEHHblE BEKTOPbl JIMHEMHOrO onepartopa.
Xapaktepuctndeckoe ypaBHeHue. [lpuBefneHne wmaTpuubl FNIMHEMHOrO ornepaTtopa K
AnaroHarnbHOMY BUAy.

43.  ConpsibkeHHbI onepaTtop, ero cBonctaa. CamocornpspkeHHble onepatopbl. YHUTapHbIe
onepartopsbl. [lpuBegeHne maTpuLbl CaMOCOMNPSXKEHHOrO ornepaTopa K AnaroHaribHOMy BUay.
44.  bBunuHenHble hopmbl. Bug bunmHenHon opmel B omkcMpoBaHHOM Gasuce.
Mepexopn kK HOBOMY 6asucy.

45. KBagpaTtuyHble oopmbl. [MpuBeneHne kBagpatnyHoOn OpMbl K KAHOHUYECKOMY BUAY
MeTogom JlarpaHxa. [NonoXxutenbHO onpeaeneHHble KBaapaTuiHble opMbl. Kputepumn
CunbBecTpa NoNnoXmnTenbHOW onpeaeneHHOCTN KBagpaTuiHon dopmbl.



JNINCT COrMACOBAHUHA

PABEOYAA NMPOrPAMMA YYEBHOW OVNCUMMNNHDBI

Hanpaenenwue/cneunansHocTb: 09.03.01 MHdopmaTuka 1 BblYMCAUTENbHAsA TEXHMKA

Oucumnnuua: 51.0.08 JlnHenHasa anrebpa 1 aHanuTu4eckas reomeTpus

I'Ipocbvmb No4roToBKW: BblMMCANTENbHbLIE MALLMHBI, KOMOEKCHI, CUICTEMbI U CETU

dopma obyyeHuns: ovHas

Y4yeOHbin roa; 2022/2023

OTBETCTBEHHbIN UCMOMNHUTESb

3aBeayowmnn kacdeapon matemaTn4eckon

JPU3MKM U MHPOPMALIMOHHBIX TEXHOSOrUI ‘ /- C.A. Tlepecenkos 28.06.2022

WcnonHutenn

[loueHT kadenpbl MaTeMaTUYECKON

JPU3MKM U MHPOPMALIMOHHBIX TEXHOSOUI E.N. DepeBaruHa 28.06.2022

COITIACOBAHO

Kypatop OOI

Nno HanpaeneHuo/cneynanbHOCTH 28.06.2022
noonucek pacwughposka nodnucu

HavanbHuk otaena obcnyxmsaHua 3HB 28.06.2022

noonucek pacwugpoeka nodnucu

lMporpamma pekomeHagoBaHa Hay4yHO-METOANYECKMM COBETOM (PU3MYECKOro dakynereTa,
npoTtokon Ne6 ot 27.06.2022r.




