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PABOYASA NPOrPAMMA YYEBHOW OUCLUUMNNUHDI

B51.0.08 JluHenHaa anrebpa n aHanuTUYeckasa reomeTpus

1. Kog n HanmeHoBaHMWe HanpaBrieHMUA NOAroTOBKM/CNeunanbHOCTH:
09.03.01 'HdopMaTUKa U BblMUCIUTENBbHAA TEXHUKA

2. Npocdunb nogroroBku/cneymnanmsauua: [porpammHo-annapaTHble CpeacTea
MHDOPMALIMOHHbBIX CUCTEM.

3. Ksanudmkauma (cteneHb) BbiNnycKHUKA: bakanasp.
4. dopma obyyeHuUs: o4Has.
5. Kachepnpa, oTBevarowan 3a peanmsaumio aucumnnuibl: 0803 kadeapa

MareMaTu4eckon sk n MHOOPMALIMOHHBIX TEXHOMOIUN.

6. CocTtaButenu nporpammsbl: JepesdarnHa EneHa ViBaHoBHa, kaHaMaaT u3nKo-

MaTeMaTUYEeCKMX HayK, AOLIEHT
7. PekomeHpoBaHa: Hay4yHO-MeTooMYECKMM COBETOM (PU3NYECKOro (pakynereta,
npotokon Ne6 ot 27.06.2024r.

8. YueOHbIN rop: 2024/2025 CemecTp(bl): 1




9.llenu n 3apgaum y4uebHOM ANCLUNIIUHDbI:

Llenamu ocBoeHnsa y4ebHON ANCUMNANHBI ABNSKOTCA:

- bopmupoBaHme y CTyaeHTOB 3HAHWUI N0 aHaNUTUYEeCKOW reoMeTpmm, HeobxoauMbIX Ans
N3yYyeHnst 4pyrmx AMCLUMMITMH CNeLnanbHOCTH, pa3BUTUE HABLIKOB PELLEHMS 3a4ad Mo
aHanUTU4eCcKo reoMeTpuu;

- bopMMpOBaHUE y CTYQEHTOB 3HAHUI MO NIMHENHOM anrebpe, HeobxoaUMbIX ANst U3y4YeHus
APYIMX ANCUMMAVH CNeunanbHOCTU, pa3BUTME HABbLIKOB peLLEHNst 3aaad No NMHENHOW
anrebpe;

- bopMMpOBaHUE y CTYOEHTOB HAay4YHOro MaTeMaTUYECKOro MbILNEHNST, YMEHUS MPUMEHSTb
MaTemaTU4YecKuin annapar Ans uccrnenoBaHns rUsnyecknx npoLieccos;

- bopmmpoBaHue y obyyaroLLMXCsa ONpeaeneHHoro coctaBa KOMNeTeHUM (pesynsTaToB
OCBO€EHMS) Ansi NOArOTOBKM K NMPOdeCCMOHanbHON AeATeNbHOCTH.

3agayun yyebHOW ANCLMNINHDL:

- (hopmmnpoBaHme BCECTOPOHHNX 3HAHUN 06 OCHOBHbBIX anrebpanyecknx CTpyKTypax un
OCHOBaxX aHanMTM4YeCcKon reoMmeTpumn, npuobpeTeHne CTyaeHTaMn HaBbIKOB U YMEHWI MO
peLLeHunto anrebpanyeckmx n reoMeTpudecknx sagay;

- hopMMpoBaHME BCECTOPOHHMX 3HAHUM 06 OCHOBaX IMHENHON anredpbi.

B Kypce gaHHOW OMCUMNAUHBI CTYOEHTbI OBflafeBatoT 3HaHMAMM NO TakMM pasgenam
NMHeHOW anrebpbl, Kak NMHEHbIE NMPOCTPAHCTBA M onepaTtopsbl, anrebpa maTpul, CUCTEMBI
NIMHENHbIX YpaBHEHUN.

10. MecTo y4yebHON AncumunnuHbl B cTpyktype OOM: ducunnnuHa «JlnHenHasa anrebpa u
aHanuTMyeckasi reoMeTpusi» OTHOCUTCS K eCTECTBEHHOHAY4YHOMY MaTteMaTU4ecKoMy LIMKIY,
SIBMNASICb HEOTbEeMIIEMOM YacTbio NpegMeTHon obnactn «MatemaTtukar. MNpeaLwecTByoLLmMX
ANCUMMIVH HET.

AvcumnnuHel, KOTOPbLIM NpeaLecTByeT AaHHAs AUCUMMNIIMHA:

1. «HauyepTtartensHas reometpusa» (61.0.19);

2. «AQuckpeTtHasa matemaruka» (61.0.09).

3. «Matematunyeckas noruka n teopus anroputmos» (61.0.10);

4. « AndpdpepeHumansHble N nHTerpanbHble ypasHeHus» (b1.0.11).

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUs Mo AUcuunnuHe/mMoaynto (3HaHUA, YMeHuUs,
HaBbIKW), COOTHEeCEeHHble c nnaHupyembiMun pe3ynbratamu OCBOEHUs
obGpa3oBaTenbHOM NporpaMmMmbl (KOMNETEHUMAMUN BbINYCKHUKOB):

Kog HassaHue Kog(bl) | MHankaTop(bl) lMnaHupyemble
KOMMNETEHL MM pes3ynbratbl 00y4YyeHus
Or1K- | CnocobeH Or1K- Bnageet 3HaHuaAMM [eMOHCTpUpyeT 3HaHUSA
1 NPUMEHSATL 1.1 dyHAamMeHTanbHbIX dyHAamMeHTanbHbIX
6a3oBble 3HaHWSA B pasfgenoB MatemMaTuKM | 3aKOHOB Npupoabl U
obnacTtn guauko- OCHOBHbIX (P13N4ECKNX 1
MaTemMaTUyeckux u MaTemMaTU4eCKmX
(Mnn) ecTecTBEHHbIX 3aKOHOB.
Hayk B cdepe OlK- | Co3paet n npumeHsieT | NpumMmeHsaeT dmsnyeckme
cBoen 1.2 mMaremaTtumyeckue 3aKOHbI U
npogeccmoHanbHoOn MOJENu B CBOEN MaremaTtuyeckne MetToabl
OEeATENbHOCTH NpaKTUYEeCKOn ANS pelueHns 3agad
OEATENbHOCTH TEOPETMYECKOTO U




NpUKNagHoro xapakrepa.
Orl1K- YMeeT oueHnBaTb McnonbsyeTt nonoxeHus,
1.3 rpaHuLbl 3aKOHbI N METObI

NPUMEHMMOCTH €CTECTBEHHbIX HayK Ans
NCNoNb3yeMblX peLleHnsa NHXEHEPHbIX
MaTeMaTU4eCcKmx 3agad B chepe
mMozZenewn npwu npodgeccrnoHarnbHou
peLleHnn TUNoBbIX DEeATENbHOCTN.
npodeccnoHanbHbIX

3agad

12. O6bem gucuunMHblI B 3a4eTHbIX eguHuuax/vyac. (8 coomeemcmeuu C y4ebHbIM
rnnaHom) —4/144.

CDopma npome)KyTquoﬁ aTTecTauun. 3K3aMeH.

13. TpynoemkocTb No BuAam y4ye6Hown paboTbi:

TpyooemkocTb
Bua y4eGHoit paboThl Beero [o cemecTpam
Ne cemecTtpa 1
AyONTOPHbIE 3aHATUSA 68 68
nekumm 34 34
B TOM
) npakTnyeckne 34 34
yucne:
nabopaTopHble
CamocTodatenbHas paborta 40 40
B TOM 4ncne: kypcoBas paborta
(NpoekT)
OK3aMeH 36 36
NTtoro: 144 144

13.1. CopepxaHue AUCUMNIINHDI:

n/n Peanusauusa
pasgena
HavmeHoBaH AncunnnnK
ne pasgena CopepxxaHve pasgena OUCUMnnHbI nomb(I)L(l:J,bro
ANCUNNNUHBI -
OHNanH-
Kypca,
QYMK *
1. NNekuunn
1.1. MpocTtenwmne | [lekapToBbl KOOPAUHATLI HA MPAMOWN.
3aga4n HanpaeneHHble oTpe3ku. [lekapToBbl KOOpAMHATbI
aHanUTU4YeCcK | Ha NIIOCKOCTU N B NpocTpaHcTBe. [Npoekums
on BEKTOpa Ha ocb. PacctosiHne mexay aAByms
reomeTpuu. Toukamu. [leneHune otpeska B JAHHOM OTHOLLEHUMN.
[MonspHble, cdhepuyeckme U LMNUHApUYeckKne
KoopauHaTbl Onpegenuteny BTOPOro U TPETbEro
nopsgka. Nx ceoncrtea. Popmynel Kpamepa ans




CUCTEM OBYX YPaBHEHWUN C ABYMSI HEU3BECTHbLIMN.
PasnoxeHune onpegenutens nNo CTpoke unm
crton6uy.

1.2.

BekTopHas
anrebpa.

[eomeTpuyeckne BekTopsbl. JInHenHble onepauunm
Hag BekTopamu. JInHeNHas 3aBUCMMOCTb BEKTOPOB.
JInHenHbIE KOMOMHaLUMKN OBYX N TPEX BEKTOPOB.
JInHenHasa 3aBUCMMOCTb YeTblipex BeKTopoB. basuc.
AdPurHHBbIE cnCTEMbI KOOpAUHAT. Hanpasnawowme
KOCUHYCbI BEKTOpa. JINHenHble CBOMCTBA NPOEKLINM.
CkansapHoe npousBeneHue. Anrebpanyeckme
CBOMCTBA CKarnsipHoOro npousseneHus. BoipaxeHue
CKanspHoOro npou3BeaeHns B 4eKapToBbIX
NPSAMOYroribHbIX KoopanHaTtax. [pasble 1 nesble
TPOVKM BEKTOPOB. BekTopHOE nponsBegeHue.
Anrebpanyeckune CBOMCTBA BEKTOPHOIO
npounsseaeHuns. CmellaHHoe nponseegeHne Tpex
BekTopoB. O6bem napannenenunena. BoipaxeHune
BEKTOPHOIO M CMELLaHHOro Npou3BeaeHns B
AekapToBbIX KoopauHaTax. dopmyna ong
BblYMCNEHNS 4BOMHOIO BEKTOPHOIO NPON3BEAEHNS.

1.3.

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

YpaBHeHue NHUN Ha NOCKOCTU. HesiBHOe, iBHOE U
napameTpuyeckoe 3afaHund. YpaBHeHue
NOBEPXHOCTU. YpaBHEHUE NMMHUN B NPOCTPaHCTBE
PasnuyHblie hopMbl ypaBHEHUSA NPSMOUN NNHUM Ha
NMOCKOCTU. Yron mexay npsiMbIMU Ha NITOCKOCTMU.
Ycnosusa napannenbHOCTU U NepneHanKynsapHOCTH
NPSAMbIX Ha NNOCKOCTU. HopMmnpoBaHHOE ypaBHEHUe
npsiMori. OTKNOHEHME U pacCTOAHUE OT TOYKM A0
npsmomn. [Nyyok npsambix. PasnuyHble BUabI
ypaBHEeHUNS NnockocTun. HopmnpoBaHHOE ypaBHeEHME
nnockoctn. OTKNOHEHME 1 pacCTOsiHUE OT TOYKM 0
npsamMon. Iy4kn n ceasku nnockocten. MNpamas
NUHKUA B NPOCTPaHCTBE. Yron Mexagy npsiMmbiMu.
Ycnosusa napannenbHOCTU U NepneHanKynapHOCTH
npsambix. CeAska npaMbiX. BsanmHoe
pacnonoXxeHne NPsiMoOn U MAOCKOCTU B
NpOCTpaHCTBE. Yron Mexagy npsiMon 1 nNiocKoCTbHO.
Ycnosusa napannenbHOCTU U NepneHanKynsapHOCTH
NPSMOW 1 MIIOCKOCTW.

1.4.

KpuBble
BTOpOro
nopsiaka.
[MoBepxHOCTU
BTOPOro
nopsgka.

KaHoHu4yeckune ypaBHeHWs annmnca runepbonbl 1
napabonebl. [NonapHble ypaBHEHUA annunca,
rmnepbonbl 1 napabonbl. PopmMynbl
npeobpasoBaHnst KOOPAUHAT Ha NIIOCKOCTN N B
npocTtpaHcTee. [NprBeaeHne K KAHOHUYECKOMY BUAY
ypaBHEHW KpMBbIX BTOPOro nopsigka. Npueenexve
K KAHOHMYECKOMY BUAY YPaBHEHUI KPUBbIX BTOPOroO
nopsigka. [NloBepxHOCTN BTOPOro nopsigka.

1.5.

MaTpuyHas
anrebpa.
Cucrtembl
NUHENHbIX
ypaBHEHUN.

ApudmeTnyeckoe n-MepHoe NPOCTPaHCTBO.
MaTtpuubl. Onepauuun Hag maTpuLamu.
Onpeaenutenu n-ro nopsigka. Cuctemsl, peluaemole
no npasuny Kpamepa. PaHr matpuubl. Teopema o
6a3ncHomM MnHope. MeToabl BbIMMCNEHUSA paHra
mMaTpuubl. Teopema KpoHekepa-Kanennu.




dyHOamMeHTanbHasi cuctemMa pelleHnin ons
OLHOPOAHOWN CUCTEMbI NIMHENHBIX YPaBHEHUN.
CTpykTypa 0bLero pewennsa ans HEOAHOPOOHOM
cucTeMbl NMIMHENHBbIX YpaBHeHUn. MeTop Maycca.

1.6.

JTnHenHble
NPOCTPaHCTB
a.

JInHenHble npocTpaHcTBa. JINHENHO 3aBUCUMbIE U
He3aBMCUMbIE CUCTEMbI BEKTOPOB. basunc B
nuHenHoM npocTpaHcTBe. MatpuyHas dopma
pasnoxeHus no 6asucy. Matpuua nepexoga K
HoBoMY 6asuncy. Popmyrnbl NnpeobpaszoBaHms
KoopauHaT npu naMeHeHun Gasuca.
MognpocTpaHcTBa NMMHENHOrO NPOCTPAaHCTBA,
NUHENHbIE MHOroobpasu4. JInHenHas obonoyka
cucTteMbl BekTopoB. CyMma 1 nepeceyeHmne
nognpocTtpaHcTs. MNMpsimasa cymma nognpocTpaHCTB.
EBknugosbl npoctpaHcTBa. HepaBeHcTBO Kowwu-
ByHsikoBckoro. OpToHOpMMpOBaHHbLI Hasuc.
Mpouecc opToroHanusaumm pama-LLUmngra.

1.7.

JInHenHble
oneparopbl.

JInHenHble onepatopbl. MaTpuua NMHENHOro
oneparopa. ameHeHne maTpuLbl NMMHENHOIO
oneparopa npu nepexoae K HoBomy 6asucy.
MponsBeaeHne nuUHerHbIX onepatopoB. Anrebpa
onepartopoB. MaTpuua cyMmmbl, NpOM3BEAEHNS Ha
4YMCNO U NPOU3BEOEHUS NMMHENHBIX ONepaTopoB.
O6paTtHbI onepatop. Aapo n obpas NMMHENHOrO
onepartopa. CobCcTBEHHbIE YMCNa U COBCTBEHHLIE
BEKTOPbI NMIMHENHOro oneparopa.
XapakTtepuctmyeckoe ypasHeHue. ConpsKeHHbIN
ornepartop, ero ceoncrtea. MaTtpuua conpsikxeHHoro
onepartopa B OpTOHOPMMpPOBaHHOM Basuce.
CamoconpsikeHHble onepaTopbl, YHATapHbIe
onepartopsl. [NpuBeageHne matpuubl
CaMOCONPSKEHHOro oneparopa K AnaroHanbHOMY
BMAY.

1.8.

bunnHenHble
"
KBagpaTU4HbI
e oopMbl.

JInHenHble popmbl. ConpsikeHHOE NPOCTPAHCTBO.
[lBoCTBEHHBbIN 6a3uc. bunuHenHslie gopmsbl. Bug
OunuHenHon gopmbl B omkcupoBaHHOM 6asuce.
Mepexon Kk HoBOMY 6a3ucy. HeBblpoXXaeHHbIE,
CUMMETPUYHbIE U MOSNOXUTENBHO onpeaeneHHble
BunuHenHble popmbl. KBagpaTuyHblie hopmbl.
MpuBeneHne kBagpaTn4HON OPMbI K
KaHOHW4YeckoMy Buay Metonom JlarpaHxa n
METOAOM CODCTBEHHbIX BEKTOPOB.

2. NpakTu4yeckne 3aHATUSA

2.1.

MpocTtenwmne
3agauv
aHanuTu4eck
ou
reomMeTpuun.

[lekapToBbl KOOPAMHATLI HA NPSMOW.
HanpaeneHHble oTpe3ku. [lekapToBbl KOOpaMHATbI
Ha NOCKOCTM U B NpoCTpaHcTBe. [poekuns
BEKTOpa Ha ocb. PacctosiHne mexay aAByms
Toukamu. [leneHve oTpeska B JAHHOM OTHOLLEHUM.
[MonspHble, cdhepuyeckme 1 LMIMHApUYEeCcKne
koopavHaTel OnpegenuTenu BTOPOro N TpeTbero
nopsagka. Nx ceonctea. Popmynel Kpamepa ans
CUCTEM OBYX YPaBHEHWUN C ABYMSI HEU3BECTHbLIMW.
PasnoxeHue onpegenutens no CTpoke unm




cron6uy.

2.2.

BekTopHas
anrebpa.

[eomeTpuyeckne BekTopsbl. JInHenHble onepauumn
Hag BekTopamu. JInHeNHas 3aBUCMMOCTb BEKTOPOB.
JInHenHbIE KOMOMHaLUMKN OBYX N TPEX BEKTOPOB.
JInHenHasa 3aBUCMMOCTb YeTblipex BeKTopoB. basuc.
AdPurHHBIE cnCTeMbI KOOpAUHAT. Hanpasnawowme
KOCUHYCbI BEKTOpaA. JINHEeNHbIe CBOMCTBA NPOEKLINM.
CkanspHoe npousBeneHue. Anrebpanyeckme
CBOMCTBA CKarnsipHOro npoussegeHus. BoipaxeHue
CKanspHoOro npou3BeaeHns B 4eKapToBbIX
NPSAMOYroribHbIX KoopanHaTtax. [pasble 1 nesble
TPOVKM BEKTOPOB. BekTopHOE nponsBegeHme.
Anrebpanyeckne CBOMNCTBa BEKTOPHOIO
npounsseaeHuns. CmellaHHoe nponsBegeHne Tpex
BekTopoB. O6bem napannenenunena. BoipaxeHue
BEKTOPHOIO M CMELLaHHOro Npou3BeaeHns B
AekapToBbIX KoopauHaTax. dopmyna ong
BblYMCNEHNS ABOMHOIO BEKTOPHOIO NPON3BEAEHNS.

2.3.

JInHenHble
obpasbl
(npsimas Ha
NAOCKOCTU "
B
NpPOCTPaHCTB
e,
NMOCKOCTD).

YpaBHeHue NMHUN Ha NNOCKOCTU. HesiBHOe, iBHOE U
napameTpuyeckoe 3afaHund. YpaBHeHue
NOBEPXHOCTU. YpaBHEHUE NMMHUN B NPOCTPaHCTBE
PasnuyHblie phopMbl ypaBHEHUSA NPSMOUN NINHUM Ha
NMOCKOCTU. Yron mexay npsiMbIMU Ha NITOCKOCTMU.
Ycnosusa napannenbHOCTU U NepneHanKynsapHOCTH
NPSAMbIX Ha NNOCKOCTU. HopMmnpoBaHHOE ypaBHEHUe
npsiMor. OTKNOHEHME U pacCTOAHMUE OT TOYKM A0
npsmomn. [Nyyok npsmblix. PasnuyHble BUabI
ypaBHEeHuNs NnockocTun. HopmupoBaHHOE ypaBHeEHME
nnockoctn. OTKNOHEHME 1 pacCTOsiHUE OT TOYKMU 0
npsamMon. Iy4kn n ceasku nnockocten. MNpamas
NUHKUA B NPOCTPaHCTBE. Yron Mexagy npsiMmbiMu.
Ycnosusa napannenbHOCTU U NepneHanKynapHOCTH
npsambix. CeA3ka npaAMbIX. BsanmHoe
pacnonoXxeHne NPsiMOn U MAOCKOCTU B
NpOCTpaHCTBE. Yron Mexagy npsiMon 1 niocKoCTbIO.
Ycnosusa napannenbHOCTU U NepneHanKynapHOCTH
NPSMOW 1 MIIOCKOCTW.

2.4.

Kpusble
BTOpOro
nopsiaka.
[MoBepxHOCTU
BTOPOro
nopsgka.

KaHoHu4eckue ypaBHeHWs annmnca runepbonbl 1
napabonebl. [NonapHble ypaBHEHUSA annunca,
rmnepbonbl 1 napabonbl. PopmMynbl
npeobpasoBaHnst KOOPAUHAT Ha NITIOCKOCTN N B
npocTpaHcTee. [NprBeaeHne K KAHOHUYECKOMY BUAY
ypaBHEHW KpMBbIX BTOPOro nopsigka. Npusegexve
K KAHOHMYECKOMY BUAY YPaBHEHUI KPUBbIX BTOPOrO
nopsigka. NloBepxHOCTN BTOPOro nopsgka.

2.5.

MaTpuyHas
anrebpa.
Cucrtembl
NUHENHbIX
ypaBHEHUN.

ApudmeTnyeckoe n-MepHoe NPOCTPaHCTBO.
MaTtpuubl. Onepauuun Hag maTpuLamu.
Onpeaenutenu n-ro nopsigka. Cuctemsl, peliaemole
no npasuny Kpamepa. PaHr matpuubl. Teopema o
6a3ncHomM MnHope. MeToabl BbIMMCNEHUSA paHra
MaTpuubl. Teopema KpoHekepa-Kanennu.
dyHOamMeHTanbHas cuctemMa pelleHnin ons
OLHOPOAHOWN CUCTEMbI IMHENHBIX YPABHEHUN.




CTpykTypa 0obLero pewennsa ans HEOAHOPOOHOM
CUCTEMbI NMNHENHBIX ypaBHeHM. MeTtoa Maycca.

2.6.

JTnHenHble
NPOCTPaHCTB
a.

JInHenHble npocTpaHcTBa. JINHENHO 3aBUCUMbIE U
He3aBMCUMbIE CUCTEMbI BEKTOPOB. basunc B
nuHenHoM npocTpaHcTBe. MatpunyHas dopma
pasnoxeHus no 6asucy. Matpuua nepexoga K
HoBoMy Gasucy. Popmynbl npeobpasoBaHus
KoopauHaT npu naMmeHeHunn Gasuca.
MognpocTpaHcTBa NMMHEMHONO NPOCTPAHCTBA,
NUHENHbIE MHOroobpasu4. JInHenHas obonoyka
cucTteMbl BekTopoB. CyMma 1 nepeceyeHmne
nognpocTtpaHcTs. NMpsimasa cymma nognpocTpaHCTB.
EBknugosbl npoctpaHcTBa. HepaBeHcTBO Kowwu-
ByHsikoBckoro. OpToHOpMMpPOBaHHbI Hasuc.
Mpouecc opTtoroHanusauum pama-LLUmngra.

2.7.

JInHenHble
oneparopbl.

JInHenHble onepatopbl. MaTpuua NMHENHOro
onepatopa. ameHeHne maTpuubl NMMHENHOTO
oneparopa npu nepexoae K HoBomy 6asucy.
MponsBeaeHne nNuUHeHbIX onepatopoB. Anrebpa
onepartopoB. MaTpuua cymMmbl, NpoOM3BEAEHNS Ha
4YMCNO U NPOU3BEOEHUS NMMHENHBIX ONepaTopoB.
O6patHbI onepatop. Aapo n obpas NMMHENHOrO
onepartopa. CobCTBEHHbIE YMCNa U COBCTBEHHLIE
BEKTOPbI NMIMHENHOro oneparopa.
XapakTtepuctmyeckoe ypasHeHue. ConpsKeHHbIN
ornepartop, ero ceoncrea. MaTtpuua conpsi>kxeHHoro
onepartopa B OpTOHOPMMpPOBaHHOM Basuce.
CamoconpsikeHHble onepaTopbl, YHUTapHbIe
onepartopsl. [MpuBegeHne matpuubl
CaMOCONPSKEHHOro oneparopa K AnaroHarnbHOMY
BMAY.

2.8

bunnHenHble
"
KBagpaTUYHbI
e oopMbl.

JInHenHble popmbl. ConpsikeHHOE NPOCTPAHCTBO.
[lBoCTBEHHbIN 6a3uc. bunuHenHsie gopmsbl. Bug
OunuHenHon gopmbl B omkcnupoBaHHoOM 6asuce.
Mepexon Kk HoBOMY 6a3ucy. HeBblipoXXaeHHbIE,
CUMMETPUYHbIE U MOSNOXUTENBHO onpeaeneHHble
BunuHenHble popmbl. KBagpaTuyHblie hopmbl.
[MpuBeneHne kBagpaTn4HON OPMbI K
KaHOHW4YeckoMy Buay MeTonoMm JlarpaHxa n
METOAOM CODBCTBEHHbIX BEKTOPOB.




13.2. Tembl (pasgenbl) AUCUUNNMHBI U BUAbI 3aHATUN:

Buabl 3aHATMI (KONMYECTBO YacoB)
Ne HavnmeHoBaHue TemMbl CaMoCTosAT,
Mpaktnye | Jlabopart
n/n (pasgena) AncuUMnnHLI JTekunn ernbHasa | Becero
ckue OpHble
pabota
1 Mpoctenwune 3apaqn 4 4 0 4 12
aHanmMTU4YeCKOn reoMeTpuun.
2. | BektopHaga anrebpa. 4 4 0 4 12
JInHenHble 0bpasbl (Npsimas Ha
3. | NfI0OCKOCTU N B NPOCTPaHCTBE, 6 6 0 6 18
NNOCKOCTb).
KpuBbie BTOpOro nopsiaka.
4. | [NoBepxHOCTM BTOPOro 4 4 0 6 14
nopsiaka.
5 ManE/MHaﬂ anre6pa.vCV|CTeMb| 6 6 0 6 18
NMHENHbIX YPaBHEHUN.
6. | JInHenHble NpoCTpaHCTBA. 4 4 0 4 12
7. | JInHenHble onepaTopbl. 4 4 0 6 14
8. BunuHenHble 1 KBagpaTUyHble > > 0 4 8
dopMmbl.
WToro: 34 34 0 40 108

14. MeToanYeckue ykasaHusa onsa ooy4aroLwmxcsa N0 OCBOEHUIO AUCLUNIUHbI.

[ns ocBoeHns AuCUMNUHBLI OByYaloLMMCs PEKOMEHOYeTCs B TevyeHue cemecTpa
nocewiatb NEKUMOHHbIE UM  MNPaKTUYeCKue 3aHATUS, OCYLLEeCTBMATb  MOArOTOBKY K
NPaKTUYECKNUM 3aHATUSIM U KONJTOKBUYMY MO NEKLNUOHHOMY KYpCY.

[Mpy noaroToBKke K NPakTUYECKMM 3aHATUSM Heobxoanmo npopaboTaTb TeopeTnyeckue
BOMPOCHI C UCMONb30BaHNEM MaTepmana nekumMi u pekoMeHgyemomn nurepatypsbl, Nogpo6bHO
paszobpaTtb nNpuMepbl pelleHus 3adad, pas3obpaHHbIX Ha NeKuMsaX, BbIMOMHUTL AOMallHue
3agaHuns No JaHHOW TeMe.

Mpn NoaroToBke K KOMMOKBUYMY MO NEKUMOHHOMY Kypcy Heobxoammo npopabotaTb
TeopeTMyeckne BOMPOCbI AAHHOMO MOAyrns C WCMNOMb30BaHWEM Martepuana nekunn u
pekoMeHayeMon nutepatypbl, NoapobHO pa3obpartb NpMMepbl, pa3obpaHHble Ha NeKkuusx,
BbINONHUTL AOMAaLLHME 3a4aHus No JaHHOMY MOAYIH;

MMokasaTtenem ycnewHon Tekywen paboTbl CTygeHTa SBNSAETCS eXeHeaenbHoe
BbINOMHEHNE 3aJaHUN Ha MpakTUYecKux 3aHatusx. Metogmyeckoe obecneveHve
camMoCToATENbHOM paboThbl CTYAEHTOB MO KYpPCYy BKMIOYAET:

e  KOHCIMEKT NeKUni;
e OCHOBHYIO NuTepartypy;
e [OMNOSMHUTENBHYIO NUTEPaTYpY.

15. MepeyeHb OCHOBHOW U AOMNONHUTENLHOW NUTepaTypbl, PECYpPCOB WHTEPHET,

HeoOXoAUMbIX AN OCBOEHUA AUCUUMIUHbI  (Cucok numepamypbl  0opMIsSemcs 8
coomeemcmeuu ¢ mpebosaHusmu TOCT u ucnonb3yemcs obwiasi CKkeosHass Hymepauusi 01 ecex eudos
UCMOYHUKO8)

a) OCHOBHas nuTepartypa:



Ne n/n NcToYHUK

XKykos [J.A. AHanuTuyeckas reomeTpus u nuHenHasa anredbpa: moayns 1.
AHanutunyeckas reometpus : [16+] / [.A. XKykoB ; KOxHbIN beaeparnbHbIn
yHuBepcutet. — PocTtoB-Ha-[JoHy ; TaraHpor : KOxHbI beaeparnbHbii
yHuBepcuter, 2017. — 42 c. : un (3BC «YHuBepcuteTckas bubnmnoreka onliney)

Menesa A.M. JInnenHas anrebpa. AHanuTnyeckasa reometpus : y4ebHoe nocobue
: [16+] / A.M. UeneBa, N.W. MNpunyukasn, N.[0. YepHbix ; HoBocnbupckum

2 rocyaapCTBEHHbIN TEXHNUYECKUN YHUBEpPCUTET. — 5-e u3a-e, ucnp. n gor. —
Hosocnbupck : HoBocnbupckuin rocygapCTBeHHbIA TEXHUYECKUN YHUBEPCUTET,
2019. - 183 c. : un., Tabn. (3BC «YHuBepcuteTckas bubnmnoteka online»)

Mpockypsikos U. B. C6opHMK 3agay no nuHenHon anrebpe: YyebHoe nocobue. —
14-e naa., ctep./ WN. B. MNpockypsikoB. — CI16: JlaHb. 2019. — 476 c.

Jleposckas E. B. JluHenHasa anrebpa n aHanutnyeckasa reometpus: cOOpHUK
4 3agavy / E.B. JlegoBckas .— Mocksa : Anstaunp : MITABT, 2017 .— 100 c. : nn.
(OBC «YHuBepcutetckasn 6ubnumoteka onliney»)

0) gononHuTeEnbHasa nuTeparypa:

Ne n/n NcTouHnk
Knetenuk [J.B. C60pHUK 3a0a4 NO aHANUTMYECKOM reoOMeTpun: yyebHoe
1 nocobue gns By3oB / [1.B. Knetenuk; noa pea. H.B. Edoumosa — U3a. 17e, crep.

— CIN6: Mpodeccus, 2007 — 199c.

Tennos C.E. JluHenHas anrebpa n aHanutnyeckasa reometpus / Tennos C.E;
PomaHHukoB A. H. — MockBa: EBpasunckumn oTkpbITbid MHCTUTYT, 2011 — 271c.
(BBC «YHuepcutetckas bmbnmoteka online» K.H. Jlynry [n ap.] .— 7-e nsg. —
M.: Anpuc npecc, 2008 — 574c.

B) MHGOPMaLMOHHbIE 3NEKTPOHHO-06pasoBaTenbHbIe pecypchbl (0duLmanbHble pecypcbl
NHTEpHET)":

Ne n/n Pecypc

1 www.lib.vsu.ru — 3HB Bl'Y

2 http.//e.lanbook/com/ - OBC «JlaHb»

3 http://biblioclub.ru/- 3BC «YHuBepcanbHasa 6ubnuoteka online»

16. lNepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUsi ANs CaMOCTOATESNIbHOW pPaboThbl
(y4ebHo-memodu4deckue pexkomeHOayuu, rocobusi, 3adaqyHuku, Memoduyeckue yKasaHUsi M0 6bIMOTHEHUK
rnpakmu4eckux (KOHMporsbHbIX) pabom u dp.)

Kypc AOuvcumMnnuHbl MNOCTPOEH TakMM 06pasoMm, 4ToObl MO3BONMUTL  CTyAeHTam
MakCMMarnbHO MpPOSIBUTL CMOCOGHOCTb K camocTosTenbHow paboTte. [ns  ycrnewHon
CaMOCTOATENbHOW paboThl NpeanonaraeTcst TECHbI KOHTAKT C NpenogaBaTenem.

N3yyeHne AvcUMNNMHBLI CReayeT HauvMHaTb C  npopaboTku HacTosiwen paGoden
nporpammbl, 0coboe BHUMaHWeE yaensisi Lensm 1 3agadam, CTPYKType U COAepXKaHUto Kypca.

CTyoeHTam peKkoMeHAyeTcsl MonyyuMTb B OMONMoTeke Yy4eGHyw nuTepaTtypy no
avcumnnuHe, HeobxoguMmyto Ons 9ddeKkTMBHOM paboTbl Ha BcCeX BuOax ayauTOPHbIX
3aHATUI, a TakKe OJ19 cCaMOCTOSATENbHOM paboTbl MO U3YYEHUIO OUCLUMIUHBI.



CBOEBpPEMEHHOE M Ka4yeCTBEHHOE BbIMOMHEHNE camocTosTeNnbHON paboTtbl 6asmnpyeTtcsa
Ha cobniAeHNN HacTOAWMX pPeKoMeHAauuh U U3YyYeHUM PEeKOMEHAOBaHHOW NuTepatypbl.
CTyoeHT MoXeT [OOMOSfHUTb  CMMCOK  MCMOMb30BaHHOM  NMTepaTypbl  COBPEMEHHbLIMU
NCTOYHMKaAMK, He npeacTaBneHHbIMM B CAWCKE pPEKOMEHAOBAHHOW nuTepaTtypbl, U B
AanbHenweM Ucnornb3oBaTb COBCTBEHHbIE NOArOTOBMNEHHbIE Y4ebHbIEe MaTepuarnbl.

YcnelwHoe OCBOeHME Kypca npegnonaraeT akTMBHOE, TBOpPYECKOe yvacTue CTyaeHTa
nyTem niaHOMepPHOWN, NOBCEAHEBHON paboThl.

17. OOpasoBaTenbHble TEXHONOrMu, ucnonb3yemMmble ANA peanusauum y4ebHoOWM
AUCUMNNUHBLI, BKIIOYMaA AUCTaHUMOHHbLIE oOpa3oBaTenbHble TexHonorum (AOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue:

MNpoBeaeHue Nekuuii, NPakTUYECKUX 3aHATUI ( C aKTUBHBIM BOBIEYEHNEM CTYEHTOB B
obcyxaeHne matepuana 3aHsaTus).

18. MaTepnanbHoO-TeXHNYECKOe obecneyeHme AUCLMNIINHBI:

JlekumoHHas ayaontopus.

19. OueHouYHbIe cpeacTBa ANA NPOBeAEHNA TEKYLEN N NPOMEXYTOYHOW aTTecTauun:

Mopsaok oLeHKM 0CBOEHMst obyyatommmncs y4ebHoro matepuana onpegensieTcs
coAepxaHneM crenyrLLmMx pasnenos AUCUUNINHDIL:

HanmeHoBaHue
No pasnena WNHankaTop(bl)
n/n OVCLANTVHb! KomneTteHumsi(n) | OOCTUXEHUS OueHouHble cpeacTaa
(Monyns) KoMneTeHuumn
OrK-1.1
1. | Pasgenbl 1-8 OIK-1 OlnK-1.2 KM, TecTbl
OrlK-1.3
MpomexyToyHasa aTTecTaums [MepeyeHb BOMpoOCOB
dopma KOHTPOnS - 3K3aMeH lMpakTnyeckoe 3agaHue

20 TunoBble OUEHOYHbLIE cpeacTBa U MeToAMYeCKUe MaTepuanbl, onpegenswolme
npoueaypbl OUeHUBaHUSA

20.1 TeKyWwMn KOHTPONb yCNneBaeMoCTH

KoHTporb ycneBaeMocTy No AUCLMNIVHE OCYLLECTBIISIETCS C MOMOLLIO CEeAyHLLMX
OLIEHOYHbIX CPEACTB: AOMAaLUHWE 3aaHusl, TECTOBbIE 3aaHus.
[ns oueHuBaHMs pes3ynsTaToB 00y4YeHWMsl Ha 93k3aMeHe ucronb3yeTcst 4-OannbHas
LIKana: «OTIINYHO», KXOPOLLIOY», «YAOBMNETBOPUTENBHO», KHEYAOBNETBOPUTENbHOY.
[lns oueHMBaHMs pe3ynbTaToB 00y4YeHUs Ha 3a4eTe UCMONb3yeTCs — 3a4TeHO, He 3a4TEHO.
COOTHOLLIEHNE KPUTEPUEB OLIEHWBAHWUSI  KOMMETEHUMA, YPOBHS  CHOPMMPOBAHHOCTU
KOMMETEeHLMIN 1 LKarbl OLEHOK Ha 3K3aMeHe.



KpI/ITepI/II/I OLeHMBaAHUS KOMMNEeTeHUnn

YpoBeHb
CchopMUpPOBaAHHOCTM
KOMNETEHL NN

LLikana oueHokK

Ob6y4arowmnncs nmeet NonHoe 3HaHue
TEOPETUYECKOrO Kypca OUCLMMINHBI,
cnocobeH nNncTpupoBaTb OTBET
npumMmepamu, daktamm, AaHHbIMU Hay4HbIX
nccnenoBaHum, NPUMEHATb TEOPETUYECKME
3HaHWS OANs peweHnsa NpakTU4Yecknx 3agady
BXOASILMX B NPOrpammy.

[MoBbIWEHHbIN
YpPOBEHb

OTnnyHo

OOyyvaroLnnca nmeeT xopoLuee 3HaHue
TEOPETUYECKOrO Kypca, BO3MOXHbI
HeKoTopble Hego4eTbl, cnocobeH AaBaTb
npaBusibHbIE OTBETHI HA AOMOSNHUTENbHbIE
BONPOCHI, YMEET pellaTtb 3agaym no
BonbLlen YacTtu Kypca.

basoBbIn ypoBeHb

XopoLlo

Obyyvatrowmnca Bnageet 3HaHNEM
OCHOBHbIX MOMEHTOB TEOPETUYECKOTO
Kypca (dpopMyr, Teopem), yMeeT peLuaTb
npocTenwne 3agadm no Kypcy.

lMoporosbIn
YpOBEHb

YnoBneTBOpUTENbHO

Y obyyatoLerocs OTCYyTCTBYHOT 3HAHUS
OCHOBHbIX MOMEHTOB TEOPETUYECKOTO
Kypca, OTCYTCTBUE NPaKTUYECKMX HaBbIKOB
NpW peleHnn 3agay.

HeynoBnetBoputenibHO

TecTOBbI€ 3agaHnA

Tekywme aTTectaumm NnpoBoasATCs B hopMe OTBETOB Ha BOMPOCHI M peLLeHns 3agay

KOHTPOJIbHO-U3MEPUTENbHbLIX MaTepmnaros.

Tekywasn atrectaumusa Ne 1

1. CwmellaHHoe npousBegeHme.

2. Ycnosus KONNMHEapHOCTM N KOMMNSTaHapHOCTN BEKTOPOB.

3. Ob6patHasa matpuua. Heobxoammoe n ocTaToqHOe YCroBUE CyLLIECTBOBaHMNS,

€ONHCTBEHHOCTDb, cbopmyna ana BblHUCIIEHNA O6paTHOIZ mMaTpuubl.

Tekywasn atrectaums Ne 2

1. YpaBHeHUs NpsiMOii B MPOCTPaHCTBE.

2. PacctosiHne oT ToYkM 40 NITOCKOCTMU.

3. PaHr matpuubl. Teopema o0 6a3sMCHOM MUHOpE.

20.2 NepeyeHb 3agaHUN ANA KOHTPONbHbIX paboTt




KoHTponbHO-uameputenbHbin matepmuan Ne 1.

1. BbluvcneHne yrnoB mexay ABYMSI HEHYNeBbIMW BeKTOpamu, Mexay npsMbiMKA Ha

NIIOCKOCTH, MeXay MNJNMOCKOCTAMU B MNPOCTPAHCTBE, Mexay I'IpFIMOI7I N TMJNOCKOCTbIO B

NPOCTPaHCTBe.
2. PewunTtb cnctemy metogom lMaycca, ykasatb obLuee peLlueHne n ogHO YacTHOE:
2x1 +x9 —x3 —xy +xe =1
xr1 —x9 +x3 +x4 25 =0
3r1 +3x2 —3x3 —3x4 +4x5 =2
41 <459 —bBxr3 —-dxr4 +Tzs =3
3. MpoBepuTb, 06pasyoT nNu cneayrwme maTpuubl 6a3nc B NpoCcTpaHCTBE KBadpaTHbIX

MaTpuL, BTOPOro Nopsiaka:

(1) (£2) (22) (13)

KoHTponbHO-uameputenbHbin Mmatepmuan Ne 2.

1. [lokasaTtb, 4TO TpeyronbHUK C BepwuHamn P(-2,-1), Q(6,1), R(3,4) 4asnsetca
NPAMOYrofbHbIM.
2. OnpegenuTb  TUN  MNOBEPXHOCTUM W MpUBECTM €€ K KaHOHUYEeCKOMYy BuAay

9x*+16 y*+36z° — 18x+64 y —2162+253 =0.

3.

Jlana marpuia siuHeiitHoro oneparopa A B 6asuce B = (€1, €32):

2 A
-1 0 }°
Haiitu ee maTpury B 6asuce B: é"l = —e1 + e2, é’z —e] — 2eq.

KoHTponbHO-n3ameputenbHbin matepuan Ne 3.

1. MpuBepeHne obwero ypaBHEHUS KPWBOWM BTOPOro MNopsgka Ha  MNOCKOCTU

KaHOHU4YEeCKOMY BUAY.



2. CocTtaBuTb ypaBHeEHNE BCCEKTpUChl Mexay npsamMbiMmn 2x - 3y - 5=0,6x -4y + 7 = 0,

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

3. PelwunTtb MmaTtpnyHoe ypaBHeHME:
1 3 4
X —2 =3 1 = ( _; _1 g )
2 o 4

20.3 NpomexyToyHas atrectaums

MNpomexyToyHass aTTecTtauuss no  AUCUMMNMHE OCYLLIECTBMSIETCA C  MOMOLLbH

cnenyoLwmnx oLEHOYHbIX cpeacTs: cobecenoBaHme No 3k3aMeHaUNoOHHbIM GuneTam.

NEPEYEHbL BOMNMPOCOB 3K3AMEHALIMOHHbBIX BUITETOB

1. [eomMeTpUYecKne BEKTOPbI: onpeaeneHme, onepawuumn CrnoXeHnst BEKTOPOB U
YMHOX€EHUS BEKTOpa Ha BELLECTBEHHOE YMCIO, CBOMCTBA onepaumi.
2. JInHelHble KOMBMHALMKN FEOMETPUYECKMX BEKTOPOB, NIMHEHAs 3aBUCUMOCTb U

HEe3aBNCUMOCTb, Ba3nc 1 eANHCTBEHHOCTb pa3snoXeHne BekTopa no 6asucy, npeobpasoBaHune
KoopauHaT NpU CROXeHUWN BEKTOPOB U YMHOXEHMM Ha YMCIIO.

3. [ekapToBa cuctema KoOopAnHAT: KOOpANHATLI TOYKN 1 BEKTOPA, 3a4aHHOro ABYyMS
TOYKaMu, AeneHne oTpeska B JaHHOM OTHOLLEHUMN.

4. [MonapHasa cuctema KkoopauHaT Ha NITOCKOCTH, UUNuHApuYeckasa n cepunyeckas
CUCTEMbI KOOpAUHAT B NPOCTPaHCTBE.

5. CkangapHoe npoun3seaeHve reoMeTpnyeckux BEKTOPOB: onpeaeneHne n OCHOBHbIE
CBOWCTBA, CKansipHOe Npon3BeAEHNE NIMHENHBIX KOMOMHaUUn, dopMyrna cKkanspHoro
npov3BedeHns B KoopanHaTtax B OPTOHOPMMPOBaAHHOM Ba3uce, BblpaxkeHue AnnHbl BEKTopa
N yrna Mexay HeHynesbIMW BEKTOpaMK Yepes ckanspHoe npounsseneHne, opmynbl
OPTOroHasibHOW NPOEKL MM BEKTOPA Ha HanpasrieHMe HEHYNEeBOro BEKTOPa U pasnoXeHus
BEKTOpa Mo OpToroHanbHoMy 6asucy.

6. BekTopHOE npounsBegeHne reoMeTpuyeCcKnxX BEKTOPOB: onpeaeneHne, OCHOBHbIE
CBOWCTBA, BEKTOPHOE NPOM3BeaEeHNE NMMHENHBbIX KOMBUHaLMIA, hopmyna BEKTOPHOIO
npousBedeHnsa B NpaBOM OPTOHOPMUPOBaHHOM 6asnce, OpueHTMpoBaHHas nnowanb
napasnnenorpaMmma Ha nrocKoCTU 1 onpeaenuTens BTOPOro nopsigka.

7. CmeluaHHOe npousBefeHne reoMeTpu4ecknx BEKTOPOB: onpeaeneHne, OCHOBHbIE
CBOWNCTBA, CBSI3b C OPUEHTUPYEMbIM OObEMOM Napannenenunena 1 BolpaxeHne vyepes
KoopAuHaTbl B MpaBOM OPTOHOPMUPOBaAHHOM Basuce B BUAe onpeaenuTens TpeTbero
nopsgka.

8. [ononHuTenbHbIE CBOMCTBA BEKTOPHOIO NPOU3BEAEHUS: JBONHOE BEKTOPHOE
npounsseaeHne, ToXXAecTBo AkobK, ckandapHoe nponssedeHne ABYX BEKTOPHbIX
npousseaeHnn, popmMmyna KOCUHYCOB ChepuyecKon reomeTpum, BEKTOPHOE NpousBeaeHne u
dopmyrnbl Kpamepa.



9. MpeobpasoBaHme KOOPANHAT BEKTOPA U TOYKM Npu 3aMeHe 6a3nca u AekapToBOK
CUCTeMbl KOOPAMHAT, BUA napansierbHbIX NepeHOCoB, OTPaXXeHU 1 MOBOPOTOB NSTIOCKOCTU B
KoopamHaTax B NoAXOASALEeN AeKapTOBOM CUCTEME KOOpAMHAT.

10.  YpaBHEeHus NpsAMOKM Ha NIOCKOCTU: obLuee, HopMarnbHOE, B OTPE3Kax KOOPAMHATHbBIX
oceWn, napaMmeTpuyeckme, KaHOHU4YecKoe, No ABYM TO4YKaM, Yepes onpeaennTternsb.

11.  YpaBHEHus NOCKOCTU B MPOCTPaHCTBE: obLiee, HopMmanbHoe, B OTpe3Kkax
KOOpAWHATHLIX OCeN, NnapaMeTpuyeckme, KaHOHNYeCcKoe, No TpemM To4Kkam, Yyepes
onpegenuTens.

12.  YpaBHeHus NpSIMOM B MPOCTPAHCTBE: 3aaHne CUCTEMOM ABYX NMMHENHbIX YPaBHEHUN,
napamMmeTpuyeckme ypaBHEHUSs, KAHOHMYECKOe, MO ABYM TOYKaM.

13. PopMysibl paCCTOAHUN MeXay ABYMSI TOMKaMM, OT TOYKM A0 NPAMOM Ha MiOCKOCTH, OT
TOYKM A0 NSIOCKOCTM B NPOCTPAHCTBE, OT TOYKM 4O NPSIMON B NPOCTPaHCTBE, MeXay
napannenbHbIMU U CKpeLLMBaOLWMMUCS NPSMbIMU B NPOCTPaHCTBE.

14.  BbluncneHue yrnos Mexay ABYMS HEHYNEBbIMU BEKTOPAMU, MeXAy NpsMbIMU Ha
NMOCKOCTU, MeXAY NSIOCKOCTAMU B MPOCTPAHCTBE, MeXAy NPAMOK U MOCKOCTLIO B
NPOCTPaHCTBE.

15. Jnnunc: KaHOHNYECKOe ypaBHEHME, CBOMCTBA CUMMETPUM U XapaKTEPUCTUKM,
dookanbHoe, AupeKTopuanbHoOe U ONTU4YecKoe CBOUCTBA.

16.  [vnepbona: KaHOHWYecKoe ypaBHEHWe, CBOMCTBA CUMMETPUN N XapaKTEPUCTUKM,
dookanbHoe, ANpeKTopuanbHoOe U ONTU4YeCKoe CBOMUCTBA.

17.  TNapabona: kKaHOHMYeCKOe ypaBHEHWE, CBONCTBA CUMMETPUM U XapaKTEPUCTUKN,
dookanbHO-gMpPEKTOPUanbHOE U ONTUYECKOe CBOMNCTBA.

18.  [lNpuBeneHue obLIero ypaBHeHNSA KpMBOW BTOPOro nopsiaka Ha niockocTu
KaHOHUYeCKOMY BUAY.

19.  Dnnuncoui: KAHOHUYECKOe ypaBHEHUE, CBOMCTBA CUMMETPUN U XapaKTEPUCTUKN,
Teopema O KpPYroBbIX CEYEHUSAX.

20.  KoHycC: KaHOHM4YeCKoe ypaBHEHME, CBOMCTBA CUMMETPUMU, TeopeMa O NITOCKMX
CeYeHUsIX KPpYroBoro KoHyca.

21.  OgHONONOCTHbLIN 1 ABYMNOMOCTHbBIV rMnepbononabl: KAHOHNYECKOE YpaBHEHME,
CBOWCTBA CUMMETPUM, TEOPEMA O NPSIMONIMHENHBIX 0OPa3yoLLMX.

22. dnaunTnyeckun u rmnepbonunyeckun napabononapl: KAHOHMYECKOE YpaBHEHME,
CBOMCTBA CUMMETPUN, TeopeMa O NPSIMOSIMHENHbIX 0BpasyoLLmX.

23.  Knaccudukauma n Bug UMNMHOPUYECKUX NOBEPXHOCTEMN.

24.  ApudmeTtmyeckoe npocTpaHcTeo R".

25. Martpuubl. Onepaunn Hag matpuyamMmn. ACCoLMaTMBHOCTb YMHOXEHUS MaTpuL,.
KBagpaTHble MmaTpuubl.

26.  Onpepgenutenu n-ro nopsgka. Anrebpandeckue gononHeHnsa n mmHopbl. CBoncTBa
onpegenutenen. Onpegenutens BaHgepmoHaa.

27. O6paTtHaga maTtpuua. Heobxoanmoe n goctaTtouHOEe yCcrnoBue CyLeCTBOBaHUS,
€QWHCTBEHHOCTb, popMyna Ans Bbl4UCIEeHUst 0BpaTHOW MaTpuLbl.

28.  PasnunyHble hopMbl 3anmncu CUCTEM JSIMHENHBIX ypaBHEHUI. CUCTEMbI, peluaemMble no
npasuny Kpamepa.

29. PaHr maTtpuubl. Teopema o 6a3McHOM MUHOpeE.

30. MeTtoabl BbluMCIEHUA paHra maTtpuubl. Teopema KpoHekepa-Kanennu.



31. dyHOamMeHTanbHas cuctemMa peLleHun ona ogHOPOgHOM CUCTEMBI JIMHENHbIX
ypaBHeHun. CTpykTypa obLuero pelweHmsa ansi HeOgGHOPOAHOW CUCTEMbI JIMHENHbIX
ypaBHEHWIA.

32. Mertop Naycca pelleHnsa CUCTeM NIMHENHBIX YPaBHEHUN.

33.  JluHenHble npocTpaHcTBa. OnpeaeneHuve, npumepsbl. JInHenHas 3aBUCUMOCTb U
HEe3aBMCUMOCTb BEKTOPOB. basuc B IMHEMHOM NPOCTPaHCTBE.

34. Teopemsbl 0 6asuce. PaamepHOCTb NpocTpaHcTBa. [pumepbl KOHEYHOMEPHbIX U
6eCKOHEYHOMEPHbIX NPOCTPAHCTB.

35. MartpuyHaga cbopma pasnoxeHusa no 6asmcy. Matpuua nepexoga K HoBoMy Gasucy.
dopmynbl npeobpasoBaHnsa KOOpAUHAT Npy n3ameHeHnn Gasuca.

36. [MognpocTpaHcTBa IMHENHOrO NPOCTPAHCTBA, JIMHENHbIE MHOroobpa3us. Mprumepsi.
JInHenHas obonoyka cuctemol BekTopoB. Cymma 1 nepeceyeHme nognpocTpaHcTB. MNpamas
CymMMa nognpocTpaHCTB.

37. EBknnposbl npocTtpaHcTBa. [Npumepbl. HepaseHcTBO Kowwmn-byHskosckoro. Hopma
BEKTOpPA, Yron Mexagy BeKTopaMmn, OpToroHarnbHble BEKTOPbI.

38.  OpToHOpPMMpPOBaHHbLIN 6a3nc B eBKNNMOOBOM NpoCTpaHcTBe. [1poekuns BekTopa.
Mpouecc opTtoroHanusauuu pama-Lmnara.

39.  JlvHenHble onepaTtopsl. [1pumepbl. MaTpuua nnHenHoro oneparopa. isameHeHue
MaTpuLbl MMHENHOrO oneparopa nNpu nepexoae K HoBoMy Basucy.

40. Apgpo u obpas nuHenHoro onepatopa. [leekT 1 paHr NMHENHOro oneparopa.

41.  CyMma NUHeRnHbIX onepaTopoB, NPou3BeaeHMEe NMMHENHOIO onepaTopa Ha Y1cno,
npoussegeHne NUHenHblx onepatopoB. O6paTHLIN onepaTop U YCNoBus ero
CYLLIeCTBOBaAHMWS.

42. CobCTBEHHble u4ucna W COOCTBEHHble BEKTOPbl JMHEWHOrO onepaTopa.
Xapaktepuctnyeckoe ypasHeHue. [lpuBegeHne matpuubl JIMHEWHOro onepartopa K
AnaroHanbHOMy BUAY.

43.  ConpsikeHHbI onepartop, ero ceonctea. CaMmoconpsikxeHHble onepaTopbl. YHUTapHbIe
onepartopsl. [puBeageHne maTpuLbl CaMOCOMPSXKEHHOro orneparopa K AnaroHanbHOMY BUaY.
44. BunuHenHblie hopmbl. Bug GunmnHenHon opmbl B hMKkcMpoBaHHOM Gasuce.
Mepexopn K HOBOMY Gasucy.

45. KBagpaTtudHblie popmbl. [puBeaeHue kBagpaTtUyHHON hOpMbl K KAHOHUYECKOMY BUAY
mMeTogoMm Jlarpanxa. MNonoxutensHoO onpeaeneHHble kKBagpaTudHble oopmbl. Kputepui
CunbBecTpa nonoXxuTtensHoOM onpeaeneHHoCTN KBagpaTu4Hom oopMbI.



JNIUCT COrMACOBAHUHA

PABEOYASA MPOrPAMMA YYEBHOW ANCUMMITNHDI

HanpaeneHne/cneuynanbHocTb: 09.03.01 MHdopmaTrka 1 BblYMCAUTENbHAA TEXHUKA

Oucumnnunua: 61.0.08 JlnHenHasa anrebpa n aHannuTn4eckas reoMmeTpus

Mpodunb nogrotoBku: [1porpammHo-annapartHble cpeacTBa MHAPOPMALMOHHBLIX CUCTEM.

dopma obyyeHuns: o4Haa

Y4yebHbin roa; 2024/2025

OTBETCTBEHHbIN UCMONMHUTENb

3aBeayoumim kaeapon MaTeMaTn4ecKkomn

PM3NKN N MHPOPMALMOHHBIX TEXHOSTOMN C.A. MNepecenkos 28.06.2024

WcnonHutenun

[loueHT Kadhenpbl MaTeMaTU4ECKOMN

M3NKN N MHPOPMALMOHHBIX TEXHOOMN E.N. OepesarnHa 28.06.2024

COITIACOBAHO

Kypatop OOI1

Nno HanpaeneHu/cneynanbHOCTH 28.06.2024
rnoonucek pacuwiughposka noonucu

HauanbHuk otaena obenyxunsanna 3HB 28.06.2024

nodnuck pacuwughposka nodnucu

[Mporpamma pekomeHaoBaHa Hay4HO-MeToan4ecknm COBETOM (Pn3NYECKOro pakynbsrera,
npotokon Ne6 ot 27.06.2024r.
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