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PABOYASA NPOrPAMMA YYEEHON OUCLUMUMINHDI

B51.0.08 luHenHas anrebpa U aHanuTU4eckas reomeTpus

1. Kog u HaumeHOBaHue HanpaBleHuns noaroToBku/cneynanbHOCTMU:

09.03.01 'HdbopmaTuKka v BblMUCIUTENbHAS TEXHUKA

2. NMpocdhnnb nogroroBku/cneymanmsaumnsa: BolumcnmrenbHble MallMHbI, KOMNIEKCHI,

CUCTEMbI N CETU.

3. KBanudmkauma (cteneHb) BbiNnycKHUKA: bakanasp.
4. dopma obyueHuUs: o4Has.

5. Kacbegpa, otBevarowan 3a peanusauuio gucumnnuibl: 0803 kadenpa

MaTreMaTn4eckon duUsnkn n MHOOPMaLUOHHBLIX TEXHOMNOTUMNA.

6. CocTtaButenu nporpamMmmbi: OepessarnHa Enena iBaHoBHa, kaHaAnaatT u3nKo-

MaTeMatTnu4eCknx Havyk, AOLEeHT

7. PekomeHaoBaHa: HayyHo-MeToan4YeCckMmMm CoOBETOM (hu3ndeckoro dakynbsreTa,
npoTtokon Ne6 ot 27.06.2023r.
8. YuebHbIt roa: 2023/2024 CemecTtp(bl): 1




9.llenu n 3apgayun y4ebHOM ANCLUUNIINHDI:

Llensmn ocBoeHus y4ebHON ANCUMNANHBI ABNAIOTCS:

- (bopmmnpoBaHme y CTyaeHTOB 3HAHUIN NO aHANUTUYECKOW reoMeTpun, HeobxoammbIx s
N3ydeHusa Opyrnx AUCLUMNINH creunanbHOCTU, pa3BUTE HABbIKOB peLleHns 3agdad no
aHanuMTM4yeCcKon reoMeTpuu;

- hopMmpoBaHME y CTYQEHTOB 3HAHUI MO NMIMHENHOW anrebpe, HeoBXoaUMBbIX AN U3yYeHus
APYrMX OUCLUNANH CneunanbHOCTU, pa3BUTME HaBbIKOB peLleHus 3agad rno fIMHENHON
anrebpe;

- hopMmpoBaHMe y CTyOEHTOB HAay4YHOro MaTeMaTn4yeCcKoro MblLSIEHUS, YMEHUS MPUMEHATb
MaTeMaTu4ecKknin annapar ass uccregoBaHns pmsndecknx npoLeccos;

- bopmupoBaHme y obyyaroLmxcs onpegeneHHoro coctaBa KoMmneTeHumn (pesynsraTtos
OCBOEHUA) ANsa NoAroToBKU K NPodeCcCUoHanbHon AeATeNbHOCTH.

3agaym y4ebHON ANCLIMMINHDI:

- hopMumpoBaHMEe BCECTOPOHHMX 3HAHUI 06 OCHOBHbIX anrebpanyecknx CTpPyKTypax u
OCHOBax aHanUTU4YECKON reoMeTpumn, NpMobpeTeHne CTyaeHTamMm HaBbIKOB 1 YMEHWUI NO
pelleHnto anrebpanyecknx n reoMmeTpuyecknx 3agau;

- opMMpOBaHNE BCECTOPOHHUX 3HaHMN 06 ocHOBax NMMHENHOWN anrebpsbl.

B Kypce faHHOM OUCUMNNUHBI CTYAEHTbl OBNageBatoT 3HaHUSIMK N0 TakNUM pasgenam
NUHenHon anrebpbl, Kak NIMHENHbIE MPOCTPAHCTBA 1 onepaTtopbl, anredbpa maTtpul, CUCTEMBI
NNHENHbIX YpaBHEHUN.

10. MecTo yye6HOM AucumnnuHbl B cTpykTtype OOI: ducumnnuna «JlnHenHasa anrebpa v
aHanuTM4yeckas reoMeTpusi» OTHOCUTCH K €CTECTBEHHOHAYYHOMY MaTeMaTU4YeCKOMY LUKy,
ABMNASACb HEOTHLEMITEMOM YacTbio NpegMeTHon obnactn «Matemartukay. NpeawecTByoLmMX
ANCUUNIINH HET.

AvcumnnuHel, KOTOPbLIM NPeALlecTBYET AaHHAA ANCUMUNAMHA:

1. «HauyepTtarensHas reometpusa» (61.0.19);

2. «OduckpeTtHaa matemaruka» (61.0.09).

3. «Maremartnyeckas normka n teopus anroputmon» (61.0.10);

4. «AncbdpepeHumnanbHble n nHTerpanbHble ypasHeHna» (61.0.11).

11. MnaHupyemble pe3ynbTaTbl 0Oy4YeHUA NO AUcuUNInHe/MoAaynio (3HaAHUSA, YMEHUs,
HaBbIK1), COOTHECEHHbIE C NSIaHMPYyeMbIMU pe3ynkTaTaMu 0OCBOEHUs1 o06pa3oBaTeNibHOM
nporpaMmmbl (KOMMEeTeHUUAMU BbINYCKHUKOB):

Ko HassaHve Koa(bl) | UHamkaTop(bl) MNnaHupyemble
KOMMeTeHumm pesynbratbl 06y4YeHus
OlK- | CnocobeH OrK- Bnageet 3HaHuAMMU [eMOHCTpUpyeT 3HaHUS
1 NPUMEHSATb 1.1 dyHOamMeHTanbHbIX dyHOAamMeHTanbHbIX
Ga3oBble 3HaHUA B pasgenoB MateMaTuky | 3aKOHOB NPUPOAbI U
obnactu gunauko- OCHOBHbIX (PU3NYECKUX U
MaTeMaTU4eCcKnx u MaTeMaTu4eCcKmnx
(Mnn) ecTecTBEHHbIX 3aKOHOB.
Hayk B cdepe Or1lK- Cospgaet n npumeHsieT | lNpumMeHsieT dusnyeckune
cBoeu 1.2 Maremartunyeckue 3aKOHbI U
npodeccrnoHanbHom MOLENV B CBOEN MaTemMaTtuyeckme MeToabl
AeATEeNbHOCTH npakTU4eCcKon AN peweHus 3agad
AEATENbHOCTH




TEeopeTUYECKOro n
NPUKNagHoro xapakrepa.
OrlK- YMmeeT oueHuBaTtb Mcnonb3yeT nonoxeHus,
1.3 rpaHuubl 3aKOHbl 1 MeToAbI
NPUMEHMMOCTH €CTEeCTBEHHbIX HayK Ans
NCnonb3yemblx peLleHns NHXEHEPHbIX
MaTeMaTU4eCcKnx 3agad B cdepe
Moaeneun npu npodgeccnoHanbHOW
peLeHnn TUNoBbIX NEATENbHOCTH.
npodeccnoHanbHbIX
3apav

12. O6bemM AgucuunnMHbl B 3a4YeTHbIX eAuHuuax/yac. (8 coomeemcmeuu € y4ebHbIM
rnnaHom) —4/144.

dopma NpPoMeXyTOYHOM aTTecTaLlun: 3K3aMeH.

13. TpyaoemkocTb No BUAaM y4ebHOM paboTbl:

TpyooemKoCTb
Bug yuebHon paboThl Bcero Mo cemecTpam
Ne cemecTpa 1
AyOuTOpHbIE 3aHATUS 68 68
nekumm 34 34
B TOM
. npakTn4eckne 34 34
yucne:
nabopartopHbie
CamocTtosaTenbHas paborta 40 40
B TOM 4uncne: Kypcoasi paborta
(MpoeKT)
JK3ameH 36 36
NToro: 144 144

13.1. CopepxaHme AUCUUNIIUHDbI:

n/n Peanusayusa
pasgena
HanmeHoBaH OVUCLMNINHDI
ne pasgena CogeprxaHue pasgena ouCUUnimvHbI C NMOMOLLIbIO
OUCLIUMINHbI OHINamnH-
Kypca,
QYMK *

1. Jlekunn




1.1.

MpocTtenwmne
3agaun
aHanuTn4eck
on
reoMeTpumn.

[ekapToBbl KOOPANHATBLI HA MPSIMOWN.
HanpasneHHble oTpeskun. [lekapToBbl KoOpaMHaThI
Ha NSIOCKOCTU 1 B npocTpaHcTBe. [poekums
BEKTOpa Ha ocCb. PaccTosiHne mexay AByMs
Toukamu. [leneHne oTpeska B JaHHOM OTHOLLEHUN.
MonspHble, cdhepundeckme n LNNMHapUYecKne
koopauHaTel Onpegenutenn BTOPOro U TPeTbEro
nopsaka. Nx ceonctea. Popmynel Kpamepa ans
cUCTeM OBYX YPaBHEHUN C ABYMS HEM3BECTHbLIMU.
PasnoxeHune onpegenutens No CTpoke unu
cton6uy.

1.2.

BekTopHas
anrebpa.

[eomeTpuyeckmne BekTopbl. JINHenHbIe onepaunn
Hag BekTopaMu. JInHenHasi 3aBUCUMOCTb BEKTOPOB.
JInHenHbIE KOMOMHAUUKN OBYX U TPEX BEKTOPOB.
JInHenHasa 3aBMCUMOCTb YeTbIpEX BEKTOPOB. basuc.
AddurHHbIE cnCTeMbl KOOpAUHAT. Hanpasnsawowme
KOCMHYCbI BEKTOpA. JIMHENHbIE CBOMCTBA MPOEKLNN.
CkansipHoe npousBeneHne. Anrebpanyeckmne
CBOWCTBA CKansapHoro npounsseneHuns. BolpaxxeHne
CKanspHoOro npon3BeaeHns B 4eKapToOBbIX
NPSIMOYTosibHbIX kKoopanHaTtax. [pasble 1 nesble
TPOWKKN BEKTOPOB. BekTopHOE nponsBeaeHue.
Anrebpanyeckne cBOMCTBaA BEKTOPHOIO
npounaseaeHusi. CmelLaHHoe npomsBeneHne Tpex
BekTopoB. Ob6beM napannenenunega. BoipaxeHue
BEKTOPHOIO Y CMELLAHHOIo NPOn3BeaEHNS B
AeKkapToBbIX KoopauHaTax. ®opmyna ans
BblYMCNEHNSA ABOMHOIO BEKTOPHOIO NPOU3BEAEHUS.

1.3.

JInHenHble
obpasbl
(npsimas Ha
NAOCKOCTU U
B
NPOCTPaHCTB
e,
NIIOCKOCTb).

YpaBHeHUe NMHUKN Ha NNOCKOCTU. HesiBHOe, iIBHOE U
napameTpuyeckoe 3agaHus. YpaBHeHue
NOBEPXHOCTU. YpaBHEHUE NMNHUN B NPOCTPaAHCTBE
PasnuyHble hopMbl ypaBHEHUS NPSAMOWN NIMHUM Ha
NAOCKOCTU. Yron Mexay NpsMbIMW Ha NSIOCKOCTM.
Ycnosusa napannensHOCTU 1 NepneHanKynsapHOCTU
NPsSIMbIX Ha NNOCKOCTU. HopMmnpoBaHHOE ypaBHEHUE
npsimoni. OTKNOHEHNE N PacCTOSHNE OT TOYKU 0
npsimon. MNy4yok npsimbix. PasnuyHble BuAbI
ypaBHEHNA NNOcKocTU. HopMmmnpoBaHHOE ypaBHEHME
nnockoctn. OTKNOHEHME U pacCTOsIHUE OT TOYKM 0
npsimon. [yyku n cBsasku nnockocten. Npsmasn
NNHKUA B NPOCTPAHCTBE. Yron Mexagy nNpsiMbIMMU.
YcnoBus napannenbHOCTU U NnepneHauKynapHoOCTU
npsimbiX. CBA3Ka npambIX. BaanmHoe
pacrornoXeHne NPAMon 1 NIOCKOCTU B
NpoCTpaHCTBE. Yron Mexagy NpsiMmon 1 NioCKOCTbIO.
YcnoBus napannenbHOCTU U nepneHauKynapHoOCTU
NPSIMON M MIIOCKOCTW.

1.4.

KpuBble
BTOPOro
nopsagka.
MoBepxHOCTH
BTOPOro
nopsgka.

KaHoHnuyeckne ypaBHeHus annunca runepbonsl u
napabonsl. [lonspHble ypaBHEHNSA annunca,
rmnep6onel 1 napabonbl. Popmynbl
npeobpasoBaHNa KOOpPAUHAT Ha NSIOCKOCTU N B
npoctpaHcTBe. NpnBeneHne K KaHOHN4YEeCKoMy BUAY
ypaBHEHU KPUBLIX BTOPOro nopsaka. lNpveeneHune




K KAHOHWUYECKOMY BUAOY YpPaBHEHMIN KPUBbLIX BTOPOrO
nopsigka. NMoBepXHOCTN BTOPOro nopsigka.

1.5.

MaTtpuyHas
anrebpa.
Cucrtemsl
NUHENHBbIX
ypaBHEHUN.

ApudmeTnyeckoe n-MepHoOe NPOCTPaHCTBO.
MaTtpuubl. Onepauumn Hag maTpuLamu.
Onpegenutenu n-ro nopsigka. Cucremsl,
pellaemsble rno npasuny Kpamepa. PaHr matpuubl.
Teopema o0 6a3ncHom muHope. Metoapl
BblYMCIEHUs paHra matpuubl. Teopema KpoHekepa-
Kanennu. ®yHaameHTanbHas cuctema peLleHnn
A1 OAHOPOAHOW CUCTEMbI JIMHENHbIX YPaBHEHUN.
CTtpykTypa obLiero peweHnss ang HeO4HOPOLHON
cuctembl NMMHenHbIX ypaBHeHun. Metop aycca.

1.6.

JInHenHble
NPOCTPaHCTB
a.

JInHenHble npocTpaHcTBa. JINHENHO 3aBUCUMbIE Y
He3aBUCKMMble CUCTEMbI BEKTOPOB. basunc B
NMHeNnHoM npocTpaHcTBe. MatpuyHasa popma
pasnoxeHus no 6asucy. Matpuua nepexoaa K
HoBOMY 6asuncy. Popmyrbl NnpeobpasoBaHus
KoopauHaT npu nameHeHnn 6asmca.
[MognpocTpaHcTBa NMMHENHOro NPOCTPAHCTBA,
NUHENHbIE MHOroobpasus. JlnHenHas obonoyka
cuctemMbl BekTopoB. Cymma 1 nepeceyeHne
noanpocTpaHcTB. [NpamMas cymma nognpoCTpPaHCTB.
EBknungosbl npoctpaHcTBa. HepaBeHcTBO Kowu-
ByHsikoBckoro. OpToHOpMMpOBaHHbI Hasuc.
[Mpouecc opTtoroHanusauum Npama-LUmnagra.

1.7.

JInHenHble
oneparopsbl.

JInHenHble onepartopbl. MaTpuua NMMHENHOTO
onepartopa. ameHeHne maTpuubl IMHENHOTO
oneparopa npu nepexoae kK HoBomy 6asucy.
MpounsBeneHne nNnMHenHbIX onepaTtopoB. Anrebpa
onepartopoB. MaTpuua cyMmbl, Npon3BeaeHns Ha
4YNCIO M NPOM3BEAEHMUS NIMHENHbIX ONEPaTOPOB.
O6patHbI onepaTtop. Agpo u obpas NMHeNHoro
onepatopa. CobcTBEHHbIE Yncna 1 cobCTBEHHbIE
BEKTOPbI NIMHENHOrO oneparopa.
Xapaktepuctumyeckoe ypaBHeHne. ConpsiKeHHbIN
ornepartop, ero cesoncTtea. Matpuua conpskeHHOro
onepartopa B OPpTOHOPMUPOBaHHOM Gasuce.
CamoconpsikeHHble onepaTopbl, YyHATapHbIE
onepartopsl. [pnBegeHne maTpuubl
CaMOCONPSXXEHHOro onepartopa K AuaroHanbHOMY
BMAY.

1.8.

BununHenHble
"
KBagpaTU4HbI
e bopmbl.

JInHenHble hopmbl. ConpsXXeHHOE NPOCTPaHCTBO.
[BONCTBEHHbIN Ga3uc. bunuHenHsle dopmel. Bug
BunuHenHon opmbl B MKCMpOBaHHOM Basuce.
[Mepexoq kK HoBoMYy 6asncy. HeBbIpOXaeHHbIe,
CUMMETPUYHbIE U MOSTIOXUTENBHO ONpeaeneHHble
BunnHenHoble opmbl. KBagpaTtuiHblie hopmbl.
[MpvBenoeHve kBagpaTN4HOM POPMBbI K
KaHOHW4YeckoMy Buay metogom JlarpaHxa n
METOAOM COBCTBEHHbIX BEKTOPOB.

2. NpaKkTn4yeckne 3aHATUA

2.1.

MpocTtenwne
3aga4u

[lekapToBbl KOOPAMHATLI HA NPSIMOW.
HanpasneHHble oTpeskn. [lekapToBbl KOOpAMHaTLI




aHanuTuyeckK
on
reoMeTpum.

Ha NSI0CKOCTU 1 B nNpocTpaHcTee. [poekumns
BEKTOpa Ha ocCb. PaccTosiHne mexay AByMs
Toukamu. [leneHune oTpeska B JAaHHOM OTHOLLEHUN.
[MonsapHble, cdhepudeckme U LNIMHgpUYecKue
kKoopauHaTel Onpegenutenn BTOPOro U TPeTbEro
nopsaka. Nx ceonctea. Popmynel Kpamepa ans
cUCTeM OBYX YPaBHEHUN C ABYMS HEM3BECTHbLIMU.
PasnoxeHune onpegenutens no cTpoke unm
cton6uy.

2.2.

BekTopHas
anrebpa.

[eomeTpuyeckmne BekTopbl. JINHeNHbIE onepaunn
Hag BekTopaMu. JINHeNHas 3aBUCMMOCTb BEKTOPOB.
JInHenHbIE KOMBMHAUUKN OBYX U TPEX BEKTOPOB.
JInHenHasa 3aBMCUMOCTb YETbIPEX BEKTOPOB. basuc.
AddpurHHbBIE cnCTeMbl KoOpAUHAT. Hanpasnsawowme
KOCUHYCbI BEKTOpA. JIMHENHbIE CBOMCTBA MPOEKLUN.
CkansipHoe npousBeaeHue. Anrebpanyeckmne
CBOMCTBA cKansipHOro npouseeneHus. BelpaxeHue
CKanspHoOro Nnpon3BeaeHns B 4eKapToOBbIX
NPSIMOYTosSibHbIX KoopanHaTtax. [pasble 1 nesble
TPOWKKN BeKTOPOB. BekTopHOE nponsBeaeHue.
Anrebpanyeckne cBOMCTBa BEKTOPHOIO
npounaseaeHusi. CmelLaHHoe nponsBeaeHne Tpex
BekTopoB. O6bemM napannenenunena. BelpaxeHue
BEKTOPHOIO Y CMELLAHHOIo NPOon3BeaEHNS B
AeKkapToBbIX KoopauHaTax. dopmyna ans
BblYMCNEHNSA ABOMHOIO BEKTOPHOIO NPOU3BEAEHUS.

2.3.

JInHenHble
obpasbl
(npsimas Ha
NAOCKOCTU U
B
NPOCTPaHCTB
e,
NIIOCKOCTb).

YpaBHeHUe NMHUKN Ha NNIOCKOCTU. HesiBHOe, iIBHOE U
napameTpuyeckoe 3agaHus. YpaBHeHue
NOBEPXHOCTU. YpaBHEHUE NMNHUN B NPOCTPaAHCTBE
PasnuyHble hopMbl ypaBHEHUS NPSMOWN NIMHUM Ha
NAOCKOCTU. Yron mexay NpsMbIMW Ha NSIOCKOCTM.
Ycnosusa napannensHOCTU 1 NEPNeHaNKYNapHOCTY
NPsSIMbIX Ha NNOCKOCTU. HopMmnpoBaHHOE ypaBHEHUE
npsimoni. OTKNOHEHNE N PacCTOSHNE OT TOYKU 0
npsimon. MNy4yok npsimbix. PasnuyHble BUAbI
ypaBHEHUs NnockocTu. HopmupoBaHHOE ypaBHEHME
nnockoctn. OTKNOHEHME N PacCTOSAHNE OT TOYKMU 0
npsimon. [yyku n cBsasku nnockocten. Npsmasn
NNHKUA B NPOCTPAHCTBE. Yron Mexagy nNpsiMbIMMU.
YcnoBus napannenbHOCTU U nepneHauKynapHoOCTU
npsimbiX. CBA3Ka npambIX. BaanmHoe
pacrornoXeHne NPAMOn 1 NIOCKOCTU B
NpoCTpaHCTBE. Yron Mexagy NpsiMmon 1 NioCKOCTbIO.
YcnoBus napannenbHOCTU U NnepneHauKynapHOCTU
NPSIMOK M MIIOCKOCTH.

2.4.

KpuBble
BTOPOro
nopsiaka.
lMoBepxHOCTU
BTOPOro
nopsgka.

KaHoHnuyeckne ypaBHeHus annunca runepbonsl u
napabonsl. [lonspHble ypaBHEHNSA annunca,
rmnep6onel 1 napabonbl. Popmynbl
npeobpasoBaHUs KOOpaUHAT Ha NIIOCKOCTU N B
npocTtpaHcTee. NpuBegeHne K KAHOHNYECKOMY BUAY
ypaBHEHUI KPUBLIX BTOPOro nopsaka. lNpuesenerHune
K KAHOHMYECKOMY BMAY YPaBHEHUI KPUBbBIX BTOPOrO
nopsaka. NoBepxHOCTN BTOPOro nopsigka.




2.5.

MaTtpuyHas
anrebpa.
Cuctembl
NMHENHbIX
YypaBHEHUN.

ApudmeTnyeckoe n-MepHOe NPOCTPaHCTBO.
MaTtpuubl. Onepauumn Hag maTpuLamu.
Onpegenutenu n-ro nopsigka. Cucremsl,
pellaemble rno npasuny Kpamepa. PaHr matpuubl.
Teopema o0 6a3ncHom muHope. Metoapl
BblYMCIEHUs paHra matpuubl. Teopema KpoHekepa-
Kanennu. ®yHaameHTanbHas cuctema peLleHnn
AN151 OOHOPOAHOW CUCTEMbI JIMHENHbIX YPaBHEHUN.
CTtpykTypa obLiero peweHns ana HeO4HOPOLHON
cuctembl NMMHeNHbIX ypaBHeHun. Metop aycca.

2.6.

JInHenHble
NPOCTPaHCTB
a.

JInHenHble npocTpaHcTBa. JINHENHO 3aBUCUMbIE Y
He3aBUCKMMble CUCTEMbI BEKTOPOB. basunc B
nNMHenHoM npocTtpaHcTBe. MatpuyHas popma
pasnoxeHus no 6asucy. Matpuua nepexoga K
HoBOMY 6asuncy. Popmyrbl npeobpasoBaHus
KoopauHaT npu nameHeHnn 6asmca.
[MoanpocTpaHcTBa NMUHENHOro NPOCTPAHCTBA,
NUHENHbIe MHOroobpasuns. JlnHenHas obonoyka
cucteMbl BekTopoB. Cymma 1 nepeceyeHne
noanpocTpaHcTB. [Npamas cymma nognpoCTpPaHCTB.
EBknungosbl npocTtpaHcTBa. HepaBeHcTBO Kowu-
ByHsikoBckoro. OpToHOpMMpOBaHHbI Hasuc.
[Mpouecc opTtoroHanusauum Npama-LUmnagra.

2.7.

JInHenHble
oneparopsbl.

JInHenHble onepartopbl. MaTpuua NMHENHOTrO
oneparopa. ameHeHne maTpuubl IMHENHOIO
oneparopa npu nepexoae K HoBomy 6asucy.
MpounsBeneHne nNnMHenHbIX onepaTtopoB. Anrebpa
onepatopoB. MaTpuua cymMmbl, Npou3BeaeHns Ha
4YMCIO M NPOM3BEAEHMNS NIMHENHbIX ONEPaToOPOB.
O6patHbI onepaTtop. Agpo u obpas NMHeNHoro
onepatopa. CobcTBEHHbIE Yncna 1 COBCTBEHHbIE
BEKTOPbI NIMHENHOrO oneparopa.
Xapaktepucrtumyeckoe ypaHeHne. ConpsiKeHHbIN
ornepartop, ero cesoncTtea. Matpuua conpskeHHoro
onepartopa B OpTOHOPMMPOBaHHOM Gasuce.
CamoconpsikeHHble onepaTopbl, YHATapHbIE
onepartopsl. [pnBegeHne maTpuubl
CaMOCONPSXXEHHOro oneparopa K guaroHarnbHOMY
BMAY.

2.8

BununHenHble
"
KBagpaTU4HbI
e bopmbl.

JInHenHble hopmbl. ConpsXXeHHOE NPOCTPaHCTBO.
[BONCTBEHHbIN Ga3uc. bunuHenHsle dopmel. Bug
BunuHenHon opmbl B MKCMpOBaHHOM Basuce.
[Mepexoq kK HoBoMy 6asncy. HeBbIpOXOEHHbIE,
CUMMETPUYHbIE U MOSTOXUTENBHO ONpeaeneHHble
BunnHenHoble opmbl. KBagpaTuiHblie hopmbl.
[MpvBenoeHve kBagpaTN4HOM POPMBbI K
KaHOHW4YeckoMy Buay Metogom JlarpaHxa n
METOAOM COBCTBEHHbIX BEKTOPOB.




13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUK:

Buabl 3aHATUIN (KONMYECTBO YacoB)
Ne HavnmeHoBaHue TemMbl CamocTtoaT
MpakTtnye | Jllabopar
n/n (pasgena) ancumMnnHLI Jlekunn enbHasa | Becero
ckue OpHble
paboTta

MpocTenwmne 3agaun 4 12
aHanMTU4ECKON reOMeTPUN.

2. | BektopHas anrebpa. 4 4 0 4 12
JInHenHble o6pasbl (Npsimas Ha

3. | NfI0OCKOCTU N B NPOCTPaHCTBE, 6 6 0 6 18
NNOCKOCTb).
KpvBble BTOpOro nopsiaka.

4. | [MoBEpPXHOCTM BTOPOrO 4 4 0 6 14
nopsiaka.

5 ManllltlHaFl anre6pa.vCMCTeMb| 6 6 0 6 18
NNHEVHbIX YPaBHEHUN.

6. | JluHenHble NpocTpaHCcTBa. 4 4 0 4 12

7. | JllnHenHble oneparopebl. 4 4 0 6 14

3. BunuHenHble 1 kBagpaTuUyHbie 5 o 0 4 8
dopMmbl.
UToro: 34 34 0 40 108

14. MeTogunyeckue ykasaHumsa ans odoyvaroLwmxcs N0 0OCBOEHUIO AUCLUNIIUHbBI.

[ns ocBOEHWA AUCUMMNNUHBLI OByYarLWMMCs PEKOMEHOYETCA B TeYeHWEe ceMecTpa
nocewaTtb NEKUMOHHbIE U NPAKTUYECKME 3aHATUS, OCYLLECTBNASATbL NOATOTOBKY K MPaKTUYECKUM
3aHATUSM U KONJTOKBUYMY MO NEKLNUOHHOMY KYpCY.

Mpy nogrotoBKe K NPakTUYECKUM 3aHATUAM HeoOxoammo npopaboTaTtb TEOPETUYECKME
BOMPOCHI C UCMNOSfb30BaHMEM MaTepuana fnekunn n pekomeHagyemonm nutepaTypbl, NogpodHO
pasobpaTb nNpuMMmepbl peleHns 3agady, pasodpaHHbIX Ha NeKuusiX, BbINOMHUTL AoMallHue
3aaHns No JaHHOW TeMe.

Mpyn nogrotoBke K KOMMOKBMYMY MO NEKUMOHHOMY Kypcy Heobxoammo npopaboTaTb
TeopeTMyeckme BOMPOCbl AaHHOrO MoAaynst C WUCNoNb3oBaHWEM Martepuana nekuum u
pekoMeHOyeMOWn nuTepaTtypbl, NogpobHO paszobpatb Npumepbl, pazobpaHHbie Ha NEeKUMsX,
BbIMOMHUTL AOMAaLUHWE 3a4aHus No JaHHOMY MOAYIo;

lMokasatenem ycnewHon TeKkywen paboTbl CTyAeHTa SABMSETCA exeHeaenbHoe
BbINOMMHEHNE 3aJaHUN Ha MNpakTU4ecknx 3aHaTuax. Mertogmyeckoe obecnedeHve
camocCTosATENbHOM PaboThl CTYAEHTOB MO KYpPCY BKOYAET:

e KOHCMNEKT NEeKUMI;
e OCHOBHYIO nNuTepaTtypy;
e [OMNOMHUTENBHYIO NUTEPATYPY.

15. MNepeyeHb OCHOBHOW W [OOMNOSIHUTENLHOM NUTepaTypbl, PECYpPCOB MWHTEPHET,

HeoOGXoauMbIX AONA OCBOEHUA AOUCUMUNIIUHbI (CNUcoK numepamypbl  OGOPMASemcs 6
coomeemcmeuu ¢ mpebosaHusmu OCT u ucrionb3yemcs obwas ckeosHasi Hymepauusi Ons ecex eudos
UCMOYHUKO8)

a) oCHOBHasi nuTeparypa:



Ne n/n NcTo4uHuMK

Kykos [1.A. AHanuTnyeckasi reomeTpua 1 nuHenHas anrebpa: mogynb 1.
AHanutnyeckasa reometpus : [16+] / O.A. XKykos ; KOxHbIN dhegepanbHbIn
yHuBepcuteT. — PoctoB-Ha-[loHy ; TaraHpor : KOXHbIn dpeaepanbHbIn
yHuBepcutert, 2017. — 42 c. : un (3BC «YHuBepcuteTckas 6ubnmoteka online»)

Menesa A.M. JlnHenHasa anrebpa. AHanuTudeckasa reomeTpus : ydebHoe
noco6ue : [16+] / A.M. NeneBa, N.U. Mpunyukasa, N.[1. YepHbix ; HoBocubupckmm
2 rocygapCTBeHHbIN TEXHUYECKUM YHUBEPCUTET. — 5-€ nsg-e, ucnp. n gon. —
Hosocubupck : HoBocnbupckmin rocyaapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET,
2019. — 183 c. : vn., Tabn. (3BC «YHuBepcuTteTckast bubnunoteka online»)

MpockypsikoB U. B. COopHUKK 3agay no nuHenHon anrebpe: YyebHoe nocobue. —
14-e un3g., ctep./ . B. MNpockypskos. — CI16: [laHb. 2019. — 476 c.

INNeposckas E. B. JIuHenHasa anrebpa n aHanutuyeckasa reometTpus: COOPHUK

4 3apad / E.B. Jlegosckasa .— Mockea : Anbstanp : MFABT, 2017 .— 100 c. : un.
(BBC «YHuBepcuteTckas bubnmnoteka onliney)

6) gononHuTenbHaa nuTeparypa:

Ne n/n NcTouyHmK
Knetenuk [1.B. C60pHUK 3a4a4 NO aHaANMUTUYECKOM reoMeTpun: yyebHoe
1 nocobwue ona sy3os / [1.B. KneteHuk; noa pea. H.B. Edpumosa — M3a. 17e, ctep.

— CIN6: Mpodeccus, 2007 — 199c.

Tennos C.E. JlnHenHas anrebpa n aHanutnveckas reometpua / Tennos C.E.;
PomaHnHukoB A. H. — Mocksa: EBpasnnckum oTkpbITbin MHCTUTYT, 2011 — 271c.
(OBC «YHuepcutetckas ombnmnoteka online» K.H. Jlynry [ gp.] .— 7-e usg. —
M.: Ainpuc npecc, 2008 — 574c.

B) MHGOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHbIE PECYPChI (OdhmumnanbHblie pecypchl
NHTEpPHET)":

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

2 http.//e.lanbook/com/ - 9BC «J1aHb»
3 http://biblioclub.ru/- 3BC «YHuBepcanbHasa 6ubnuoTeka online»

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrne4vyeHusi ans CaMoOCTOATENbLHOW paboTbl
(y4ebHo-memoduyeckue pexkomeHOayuu, rnocobusi, 3ada4yHuKu, MemoOu4yecKue yKa3aHUsi MO 8bIMNOSTHEHUIO
rnpakmu4eckux (KOHmMporibHbIX) pabom u dp.)

Kypc agucuunnumHbl MNOCTPOEH TakMm o6pa3om, 4YTOObI MNO3BONMUTL CTyAEHTaM
MakCUMarnbHO MpPOSIBUTbL CMNOCOBHOCTb K camocTtosTenbHon paborte. [Onsa  ycnewHown
camocTosTENbHOM paboThl NpeanonaraeTcsl TECHbI KOHTAKT C NpenogaBaTenem.

M3ydyeHne aucumMnnuHbl criegyetr HadmHatb C npopaboTkM HacTosiwen paboden
nporpaMmmel, ocoboe BHUMaHWE yaensas Lensam 1 3agadam, CTPYKTYpe U COAepKaHUIo Kypca.

CTtyoeHTam pekoMeHOyeTcs nonyuYnTb B Oubnuoteke ydebHyto nuTtepaTtypy no
ANcuMnnnHe, Heobxoanmyo onst apeKkTnBHOM paboTbl Ha BCEX BUAAX ayaAUTOPHbIX 3aHATUN,
a Takke A1 cCaMOoCTOATENbHOM paboThl MO N3YYEHUIO ANCLMMINHDI.



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5659&TERM=Ледовская,%20Е.%20В.%5B1,1004,4,101%5D&LANG=rus

CBOeBpeMEHHOE N Ka4yeCTBEHHOE BbIMOSIHEHNE CaMoCToATENbHOM paboTbl 6a3upyerca
Ha cOGNIOOEHNUN HACTOALWMX PEeKOMEeHAAUUA U U3YYEeHUN PEKOMEHOOBaHHOW nuTepaTtypbl.
CTyoeHT MOXeT [OOMOfHUTb  CMUCOK  UCMOMNb30BaHHOM  nuTepaTypbl  COBPEMEHHbLIMU
WCTOYMHWKaAMW, He npeacTtaBreHHbIMU B CUCKE PEKOMEHOOBaHHOM nuTepatypbl, U B
AanbHenweM Ucnorb3oBaTb COBCTBEHHbIE NOArOTOBMNEHHbIE YYebHble MaTepuarnsi.

YcnelwHoe ocBoeHVe Kypca npeanoraraeT akTMBHOE, TBOPYECKOe yyacTue CTydeHTa
nyTemMm NnaHOMepPHOW, NoBcegHEBHOW paboThbl.

17. OOpas3oBaTenbHble TEXHONOrMu, ucnonb3yemMmble ANA peanu3auum y4eo6HOWM
OUCUMNIINHbI, BKIOYas [AOUCTaHUMOHHble obpa3oBaTtenbHble TexHonorun (OOT),
3NeKTpoHHoe oby4yeHue (J0), cmewaHHOe ObyyYeHume:

MpoBeaeHWe nekuuii, NpakTUYECKUX 3aHATUN ( C aKTUBHBLIM BOBMEYEHNEM CTYAEHTOB B
obcyxaeHne matepuana 3aHaTus).

18. MaTepmnanbHoO-TeXHUYECKoe obecneyeHne AUCLUNIIUHDI:

JlekumoHHas ayontopus.

19. OueHoYHbIe cpeacTBa AnAa npoBeaneHuA TeKymeﬁ n npome)KyTquoﬁ aTTecTauuvn:

MopsiaoK OLEHKN OCBOEHUS 0By4atoLmmMmcs y4ebHoro matepuana onpegensiercs
cofep)XaHneM criefyoLmx pasaenos ANCUMNIIHBI

HanmeHoBaHuve
Ne pasnena NHankatop(bl)
-~ KomneteHumsa(n) | goctmxeHns OueHouHble cpeacTBa
n/n ANCUUNINHBI KOMNETEHLM
(Moayns)
OrK-1.1
1. | Pasnensi 1-8 Orik-1 ONMK-1.2 KVM, TecTbi
OrlnK-1.3
MpomexyTovHasa aTTecTaums [MepeveHb BONpOCOB
dopma KOHTPONS - 3K3aMeH MpakTuyeckoe 3agaHve

20 TunoBble OLEHOYHble cpeAcTBa M MeToAuMuYecKue MaTepuanbl, onpegensrowue
npoueaypbl OLeHUBaHUA

20.1 TeKywmmn KOHTPOSb yCNeBaemMoCTH

KoHTpornb ycneBaemMocTy No AUCLMINIIMHE OCYLLIECTBASIETCH C MOMOLLbIO CrieayHLLmMX
OLIEHOYHbIX CPeACTB: JOMaLLHME 3a4aHus, TECTOBbIE 3afaHus.
[lns oueHnBaHusA pe3ynbTaTtoB 0by4YeHus Ha ak3aMeHe ucnorbayeTcs 4-6annbHas Wwkana:
«OTIINYHO», «XOPOLLOY», «YOOBIETBOPUTENBHOY, KHEYLOBMNETBOPUTENBHOY.
[1ns oueHnBaHMsA pesynsTaTtoB 00yYeHUst Ha 3a4eTe UCMOSb3YeTCs — 3a4TEHO, He 3a4TEHO.
COOTHOLLEHNE  KPUTEPUEB  OLIEHWBAHWUS  KOMMETEHUUA, YPOBHSA  COPMMPOBAHHOCTY
KOMMNETEHLMI W LUKanbl OLEHOK Ha 3K3aMeHe.



YpoBeHb
Kputepun oueHnBaHmsa KoMnNeTeHuum chopMNpPOBaHHOCTM
KOMMeTeHuumn

LLIkana oueHok

O6y4atomnmncst MMeeT NofnHoe 3HaHue
TEOPETMYECKOro Kypca OUCUUNIIUHBI,
crnocoBeH MNnCcTpupoBaTb OTBET [MoBbILWEHHbIN
npuMmepamu, aktamm, JaHHBIMN Hay4YHbIX YPOBEHb
nccnegoBaHUN, NPUMEHATb TeopeTnyeckue
3HaHWS ONS peleHns npakTuyeckux 3agad
BXOASLWMX B NPOrpammy.

OTnnyHo

O6yyarowmnmncsa nmeeT xopollee 3HaHue
TEOPETUYECKOIO Kypca, BO3MOXHbI
HeKoTopble Hego4eTbl, cnocobeH AaBaTb
npaBusbHblE OTBETHI HA JOMNONHUTENbHbIE
BOMPOCKI, YMEET peluaTtb 3agaym no
GonbLlen YacTum Kypca.

Ba3zoBhblIi ypoBeHb

XopoLwo

O6y4atowmnncs srnageet 3HaHNEM
OCHOBHbIX MOMEHTOB TEOPETUYECKOIo MoporoBbin
Kypca (doopmyrn, Teopem), yMeeT peluaTtb YpOBEHb

npocTenLne 3agaym rno Kypcy.

Y0oBneTBopuTeNbLHO

Y oby4atoLlerocs oTCyTCTBYHOT 3HAHUS
OCHOBHbIX MOMEHTOB TEOPETUYECKOTO
Kypca, OTCYTCTBME NPaKTUYECKNX HaBbIKOB
NPy peLieHnn 3agau.

HeynosnetsoputensHo

TecTOBbIE 3apaHUA

Tekywne aTTectaumm NnpoBoasATcs B (hopMe OTBETOB Ha BONPOCHI U peLLeHnst 3aaay

KOHTPOJbHO-U3MepPUTEsibHbIX MaTepunanos.

Tekywasn atrectauusa Ne 1

1. CmeluaHHOe npounsseaeHue.

2. Ycnosus KOnmnmHeapHOCT U KOMMJ1aHAapPHOCTU BEKTOPOB.

3. O6paTHaFI maTtpuua. Heobxognmoe n goctatoyHoe ycrnoBume cyuleCctBoBaHuA,

€0OWHCTBEHHOCTb, (hopMyna Ansi Bbl4MCneHns obpaTtHon maTpuubl.
Tekywas atrectaumusa Ne 2
1. YpaBHeHWs NpsiMON B NPOCTPaHCTBeE.
2. PaccTtosiHue OT TOYKM 40 NNOCKOCTM.

3. PaHr matpuubl. Teopema o 6a3McHOM MUHOpeE.

20.2 NepeyeHb 3ag4aHUN ONA KOHTPONbHbIX paboTt




KoHTponbHo-uameputenbHbin matepman Ne 1.

1. Bbluncnexue yrmoB Mexny ABYMA HEeHylNeBbIMU BEKTOpaMu, Mexay MnpAMbiMU Ha

NMOCKOCTU, MeXAy MIOCKOCTAMMU B TIPOCTPAHCTBE, Mexay I'IpFIMOI7I N NJIOCKOCTbO B

NPOCTpaHCTBe.
2. PeluunTtb cuctemy metoaom lMaycca, ykasaTb obliee pelueHne 1 0aHO YacTHOe:
201  +x9 —x3 —xy +z5; =1
Ty —I9 +x3 +x4 —2x5 =0
3r1 +3x9 —3x3 —3x4 H4x5 =
4x1 +bxy —Dxy —dbxry +Tx5 =3
3. MpoBepuTb, 0OpasyloT N cregylolmne MaTpuubl 6a3nc B NPOCTPaHCTBE KBaApaTHbIX

MaTpuL BTOPOIro nopaaka.

(23) (42) (22) (77)

KoHTponbHO-u3mMeputenbHbii matepuan Ne 2.

1. Hokasatb, 4TO TpeyronbHMKk ¢ BepwwuHamn P(-2,-1), Q(6,1), R(3,4) sBnsetcs
NPAMOYTOSibHbIM.
2. OnpegenuTb TN NOBEPXHOCTU Y NPUBECTN €€ K KAHOHUYECKOMY BUAY 9x? + 16y? + 3622 —

18x+64y — 216z+253 = 0.

3.

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

(55)

Haiitn ee maTpuiy B 6a3uce B: €, = —éj + e, e, = e — 2é9.
pHaIy 1 ; 2

KoHTponbHO-n3MepuTenbHbIN matepuan Ne 3.

1. MpuBeneHne ob6LLEro ypaBHEHWUSI KPWMBOW BTOPOro MNOpsigka Ha  MIMOCKOCTU

KaHOHWYEeCKOMY BUAY.



2. CocTtaBuTb ypaBHeHMe BuccekTpuchl Mexay npsambimmn 2x - 3y - 5 =0, 6x -4y +7 = 0,

CMEXHOrO C yrnom, cogepxatumm Touky C(2, -1).

3. PelunTb MaTpU4HOE ypaBHEHME:
1 3 4
X -2 -3 1 | = ( _‘1 _i g )
2 5 4

20.3 NpomexyToyHas atrectaums

MpomexyToyHas aTTecTtauust no AUCUMNNMHE OCYLUECTBMSIETCS C  MOMOLLbIO

cnenyloLmnx oLEHOYHbIX cpeacTs: cobecenoBaHne No ak3amMeHaLUMOHHbIM buneTam.

NMEPEYEHb BOINPOCOB 3KSAMEHALIMOHHbIX BUJTETOB

1. [eomeTpuryeckme BEKTOPLI: onpegerneHme, onepauumn CnoXxXeHnsi BEKTOPOB U
YMHOXEHUSI BEKTOPA Ha BELEeCTBEHHOE YMCMO, CBOMCTBA onepauuin.
2. JInHenHble KOMOMHALMN rEOMETPUYECKMX BEKTOPOB, NIMHENHAsA 3aBUCMMOCTb U

He3aBMCUMOCTb, Ba3nc 1 eANHCTBEHHOCTb pa3snoXeHue BekTopa no 6asucy, npeobpasoBaHune
KoopauHaT Npu CNOXEHUU BEKTOPOB U YMHOXEHUN HA YNUCHO.

3. [ekapToBa cuctema KoopauHaT: KOOPAMHATLlI TOYKU 1 BEKTOPA, 3a4aHHOro AByMS
TOYKaMu, aeneHne oTpeska B JaHHOM OTHOLLEHUN.

4. [MongpHaga cuctema KoopaMHaT Ha MAOCKOCTU, UMnnHapuyeckas n cpepuyeckas
CUCTEMbI KOOPAMHAT B NPOCTPAHCTBE.

5. CkanapHoe npou3BeneHne reoMeTpnuyeCcKnxX BEKTOPOB: onpeaerieHMe N OCHOBHbIE
CBOWCTBA, CKansipHOE Npon3BeaeHNE NMHENHbBIX KOMOMHaUUN, dopMyrna ckansipHoro
Npou3BeaeHns B KoopanHaTax B OpTOHOPMMPOBAHHOM Basunce, BbipaXeHne AnNnHbl BEKTOpa
N yrna mexay HeHyneBbIMU BEKTOpaMu Yepes ckanspHoe npoussegeHue, hopmynbl
OPTOroHaribHOW NPOEKL MM BEKTOPA Ha HarnpaBfieHWe HEHYNEBOIO BEKTOPA U PasnoXeHns
BEKTOpa MO opToroHanbHoMy 6asucy.

6. BekTopHOE npon3BegeHne reoMeTpnyeCcKnx BEKTOPOB: onpeaeneHne, OCHOBHbIE
CBOWCTBA, BEKTOPHOE NPOM3BEeAEHNE NMUHENHbIX KOMOUHaUMN, opmMyna BEKTOPHOrO
npou3BeaeHns B NpaBOM OPTOHOPMMPOBAHHOM Ga3snce, OpUeHTUPOBaHHas nnoLwaab
naparnenorpaMmma Ha nyioCKoCTU 1 onpeaenuTens BTOPOro nopsaka.

7. CwmeluaHHOEe Npou3BefeHne reoOMeTpnYeCcKknX BEKTOPOB: OnpeaeneHme, OCHOBHbIE
CBOWCTBA, CBA3b C OPUEHTUPYEMbIM 06 bEMOM Napannenenunena v BolpaXxeHne Yepes
KoopAuHaTbl B MpaBOM OPTOHOPMMPOBaHHOM Ba3uce B BUAE onpenenurens TpeTbero
nopsaka.

8. [lononHuTenbHble CBOMCTBA BEKTOPHOIO NPOU3BEAEHNS: ABOMHOE BEKTOPHOE
npousBeaeHne, ToXXAecTBo Akobu, ckanspHoe Npou3BeaeHne ABYX BEKTOPHbIX
npounssegeHnn, opmyria KOCUHYCOB chepruyeCcKon reoMeTpun, BEKTOPHOE npoussegeHne u
dopmynbl Kpamepa.



9. MpeobpasoBaHne KOOpANHAT BEKTOPA M TOYKM Npu 3ameHe Gasnca n gekapToBon
CUCTeMbl KOOPAMHAT, BUA NapansernbHbIX NepeHOCoB, OTPaXXeHUN N NOBOPOTOB MIIOCKOCTU B
KoopauHaTax B NoaxoadLlen 4eKapToOBOW CUCTEME KOOPAUHAT.

10.  YpaBHeHMs NpsiMOM Ha MIOCKOCTU: obLlee, HopMmarbHOe, B OTpe3kax KOOPAMHATHbIX
ocen, NnapaMmeTpu4eckme, KaHOHNYeCKoe, No ABYM TOYKaM, Yepes onpeaenurenb.

11.  YpaBHeHus NNOCKOCTU B NPOCTpaHCTBe: obLLee, HopMarnbHOe, B OTpe3Kax
KOOpAMHAaTHbIX Ocel, NnapamMmeTpuyeckme, KaHOHNYECKoe, No TPeM TovkaM, Yyepes
onpegenuTerb.

12.  YpaBHeHus NpsiMON B NPOCTPaHCTBE: 3aaHne CUCTEMON ABYX JIMHENHbIX YpaBHEHWUHN,
napamMmeTpuyeckme ypaBHEHUSA, KAHOHUYEeCKoe, Mo ABYM TOYKaM.

13.  ®opmyrnbl pacCTOSAHUA MeXAY OBYMSA TOMKaMW, OT TOYKU 4O MPSIMOWN Ha NSIOCKOCTU, OT
TOYKM OO0 NIIOCKOCTU B MPOCTPAHCTBE, OT TOYKM A0 NPAMOKM B NPOCTPAHCTBE, MeXay
napannenbHbIMU U CKpeLnBaoLWMMNCA NPSIMbIMW B MPOCTPaHCTBE.

14.  BbluucrieHue yrnoB Mexay ABYMSi HEHYNEBbIMU BEKTOPaAMU, MeXay NpAMbIMU Ha
NAOCKOCTU, MeXAy NITOCKOCTAMU B MPOCTPAHCTBE, MEXAY NPSIMOW 1 MIIOCKOCTbLIO B
NPOCTPaHCTBE.

15.  Dnaunc: KaHOHUYecKoe ypaBHEHWE, CBOMCTBA CUMMETPUN N XapaKTEPUCTUKN,
dokanbHoe, AupeKTopuanbHoe 1 ONTUYECKOEe CBONCTBA.

16. lvnepbona: KaHOHMYeCcKOoe ypaBHEHWE, CBOMCTBA CUMMETPUN U XapaKTEPUCTUKM,
dokanbHoe, AupeKTopuanbHoe 1 ONTUYECKOEe CBOUCTBA.

17.  [Napabona: KaHOHW4Yeckoe ypaBHEHNe, CBOMCTBA CUMMETPUN N XapaKTEPUCTUKM,
dookanbHO-AnpeKTopmanbHoe N oNTUYecKoe CBONCTBA.

18.  [lNpuBeaeHue obLLero ypaBHEHUSI KPUBOW BTOPOro Nopsiaika Ha NiioCKOCTH
KaHOHMYEeCcKoMy BMAaY.

19.  dnnuncoua: KaHOHMYECKOe ypaBHEHME, CBOMCTBA CUMMETPUM U XapaKTEPUCTUKM,
Teopema O KPYroBbIX CEYEHUSIX.

20.  KoHyc: KaHOHW4YecKoe ypaBHeHME, CBONCTBA CUMMETPUU, TEOPEMA O MIOCKUX
CEeYEeHUSX KPYroBoro KoHyca.

21.  OQHONONOCTHBLIV N ABYNOSMOCTHBLIN rMnepbonionabl: KAHOHMYECKOe ypaBHEHME,
CBOMCTBA CUMMETPUKN, TeOpEMA O NPAMOSIMHENHBIX 0OPa3yoLLNX.

22.  InnunTvyecknn n runepbonuyecknii napabononabl: KAHOHNYECKOE YpaBHEHME,
CBOMCTBA CUMMETPUKN, TEOPEMA O NPAMOSIMHENHBIX 0OpPa3yoLLNX.

23. Knaccudumkauus v Bug UMnmHOpU4ecKux noBepXHOCTEN.

24.  Apudmetumyeckoe npoctpaHcTeo R".

25.  Matpuubl. Onepaumn Hag matpuuamMmi. ACCOLMaTUBHOCTb YMHOXEHUS MaTpuL,.
KBagpaTHble MaTpuubl.

26.  Onpegenutenun n-ro nopsigka. Anrebpanyeckmne gOnornHeHUs 1 MmHopbl. CBoNCTBa
onpegenutenen. Onpegenutens BaHaepmoHaa.

27. O6bpaTtHasa matpuua. Heobxognumoe n gOCTaTOMHOE YCIOBME CYLLECTBOBAHUS,
€0OWHCTBEHHOCTb, (hopMyna Ans BbluMCNeHNs obpaTtHON MaTpulbl.

28.  PaanuyHble opMbl 3anNnCK CUCTEM JIMHENHbIX YpaBHEHUN. CUCTEMbI, peluaemMble no
npasuny Kpamepa.

29. PaHr maTtpuubl. Teopema o 6a3McHOM MUHOpE.

30. MeToabl BbluMCeHNa paHra maTtpuubl. Teopema KpoHekepa-Kanennu.



31. dyHOameHTanbHas cucTemMa pelleHun ng OAHOPOOHOW CUCTEMBI JIMHENHbIX
ypaBHeHun. CTpykTypa obLuero peleHms nst HeOgHOPOAHOW CUCTEMbI JIMHENHbIX
ypaBHEHUN.

32.  Mertopg Naycca peleHus cucteM fIMHENHbIX YpaBHEHWUN.

33.  JlvHenHble npocTpaHcTBa. OnpegeneHune, npumepsl. JIMHenHas 3aBUCUMOCTb U
He3aBMCUMOCTb BEKTOPOB. basnc B NMHEMHOM NPOCTPaHCTBE.

34. Teopembl 0 6asuce. PaamepHoCTb NpocTpaHcTBa. [puMepbl KOHEYHOMEPHbIX U
H6eckoHeYHOMEepPHbIX MPOCTPaHCTB.

35.  MartpuyHasa bopma pasnoxeHusi no 6asuncy. Matpuua nepexoga k HoBomy 6asucy.
dopmynbl NpeobpasoBaHMs KoopanHAT NpU n3meHeHnn Gasuca.

36. [MognpocTpaHCcTBa NIMHENHOIO NPOCTPAHCTBA, NIMHENHbIE MHOroobpasus. MNpumepsl.
JlnHenHasa obonovka cnuctembl BekTopoB. CyMma u nepeceyveHne noanpocTpaHcTB. [psamas
CyMMa nognpocTpaHCTB.

37.  EBknugosbl npoctpaHcTia. lNpumepbl. HepaBeHcTBO Kowwmn-bByHsikoBckoro. Hopma
BEKTOpA, Yron Mexay BeKTopamu, OpTOroHasibHble BEKTOPbI.

38.  OpTOHOPMUPOBaHHbLIN 6a3nc B €BKNNOOBOM NpocTpaHcTBe. Npoekuunsa BekTopa.
Mpouecc opToroHanusaunn Npama-LmnaTa.

39.  JlnHenHble onepaTtopsl. Mpumepbl. MaTpuua nuHenHoro onepaTtopa. ameHeHune
MaTpuLbl NMIMHENHOrO onepaTtopa nNpu nepexone K HoBoMy 6asucy.

40. Aopo u obpas nuHenHoro oneparopa. [edekT u paHr IMHENHOro oneparopa.

41.  CymMma nuHenHbIX ornepaTopoB, NPoOu3BeaeHNe NIMHENHOrO onepaTopa Ha Y1cno,
npoussefeHne NUHenHblx onepatopoB. O6paTHLIN onepaTop U YCrnoBus ero
CYLLIeCTBOBaAHWS.

42. CobcCTBEHHblE 4McCna U COOCTBEHHbIE BEKTOpPbl JIMHEMHOrO onepaTtopa.
Xapaktepuctndeckoe ypaBHeHue. [lpuBeneHne wmaTpuubl FIMHEMHOro ornepatopa K
AnaroHasibHOMy BUAY.

43.  ConpsbkeHHbIM onepartop, ero ceonctea. CamoconpsikeHHble onepaTopbl. YHUTapHbIe
onepatopsl. [puBeaeHne maTpuLbl CaMOCOMPSKEHHOrO onepaTopa K AnaroHanbHOMY BUaY.
44.  bunuHenHble oopMbl. Bua bunmHenHon hopmbl B ouKcMpoBaHHOM Basuce.
Mepexon k HoBOMY Gasucy.

45.  KagpaTuyHble hopmbl. [NpuBeneHune ksagpatnYHon oOpMbl K KAHOHMYECKOMY BUAY
mMeToaom JlarpaHxa. [NNonoxutenbHO onpeaeneHHble KBagpaTtuyHble popmbl. Kputepum
CwunbBecTpa NoNoXuTenbHON onpeaeneHHOCTU KBagpaTuyHon hopmbl.



JNIUCT COrMACOBAHUHA

PABEOYAA NMPOrPAMMA YYEBHOW ONCLMMNINHDBI

Hanpaenenwne/cneumansHocTb: 09.03.01 HdopmaTuka v BblYUCIIUTENbHAA TEXHUKA

Oucunnnuua: 51.0.08 JlnHenHasa anrebpa 1 aHanuTu4yeckas reomMeTpus

I'Ipocbwnb NoaroToBKN: BblMMCANTENbHBLIE MALUWHbLI, KOMMEKCHI, CUCTEMbI U CETH

dopma o0byyeHuns: ovHas

YyeOHbilt roa; 2023/2024

OTBETCTBEHHbI UCMONHUTENb

3aBenyowmnn kadenpon MateMaTn4eCcKom
PU3MKM U MHPOPMALIMOHHBIX TEXHOSOIMM

Wcnonuutenu

[oueHT Kadeapbl MaTeMaTU4eECKOmn

PU3MKM U MHPOPMALIMOHHBIX TEXHOSOIMM E.W. OepeBsarnHa 28.06.2023

COIMACOBAHO

Kypatop OOT

no HanpaeneHu/cneynanbHOCTH 28.06.2023
noodnuckb pacuwiughposka rodrnucu

HavanbHuk otaena obenyxunsanna 3HB 28.06.2023

rnoodnucsk pacwugbposka nodnucu

[Mporpamma pekomeHgoBaHa Hay4yHO-METOANYECKMM COBETOM (DN3NYECKOro dhakynbTeTa,
npotokon Ne6 ot 27.06.2023r.

C.A. lNepecenkos 28.06.2023



