MMNHOBPHAYKN POCCUN
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBEPA3OBATESTbHOE YYPEXKOEHVE
BbICLUETO OBPA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeqytowmm kaegpomn
MaTeMaTU4eCKon OU3NKN n
MHAPOPMALNOHHBIX TEXHOMOMNI

C.A. lNepecenkos

28.06.2022r.

PABOYAS MPOrPAMMA YYEEHOW OUCLMMNIUHBI

B51.0.13 AHanuTu4yeckas reoMmeTpusi U NMHEeNHasa anredpa

1. Kog u HaumeHoOBaHMe HanpaBlieHus noaroToBku/cneynanbHOCTU:

03.03.02 dusuka

2. Mpodunb nogroroBku/cneunanmnsaumna: Prsmka nasepHbIX U CNEKTPaNbHbIX TEXHOMNOIUM;

dusnka TBepaoro Tena; AoepHasa n meamumHckag dousmka.

3. Ksanudukaumusa BbinyckHuka: 6akanasp
4. ®opma oby4eHus: oyHas

5. Kachegpa, oTBevarowan 3a peanusaumio aucumnnuibl: 0803 kadegpa maTemMaTu4eckon

DU3NKM 1 NHHOOPMAaALMOHHBLIX TEXHOIOTUN.

6. CoctaButenu nporpammbl: JopodeeB AMmntpun JIbBoBUY, KaHONOAT PU3NKO-

MaTeMaTn4eCcknx Havyk, OOLIeHT

7. PekomMeHaoBaHa: HayyHo-meToan4yecknm coBeTtomMm husmndeckoro dakynbrera,
npoTokon Ne6 ot 27.06.2022r.

8. YuebHbIn roa: 2022/2023 CemecTtp(bl): 1, 2



9.Lllenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenv AncumnnuvHbl:

- (hbopmMumpoBaHme y CTyAeHTOB HayarbHbIX 3HAHUW NO aHaNUTUYECKON reoMeTpuu,
HeobXxo4MMbIX 519 U3yHeHUsa Apyrnx AUCUUMNINH cneunanbHOCTU; pa3BUTME HaBbIKOB peLUeHus
3a4ad U3 aHanUTUYeCKOn reoMeTpun;

- OBMNajeHne HavyarbHbIMU 3HAHUSAMW N0 NMHENHOW anrebpe, HeobxoaUMbIMU ANA U3y4eHUs
APYrux QUCUUNIIYH cneumanbHOCTY;

- 3HAKOMCTBO CTYEHTOB C OCHOBHbIMW MOHATUAMM U MeTOA4aMU NIMHENHON anrebpsl;

- (hbopmMurpoBaHne y CTy4EeHTOB Hay4YHOro MaTemMaTU4YeCKoro MbllfEeHNs, YMEHUA NPUMEHSATb
MaTemMaTuyeckun annapart Ang uccrnefoBaHus PrUsnyeckmx npoLeccos;

- (bopmumpoBaHme y obyyatowmxca onpeaeneHHoro coctaBa KOMneTeHUmn (pesynbTaToB
OCBOEHUSA) ANd NOArOoTOBKN K NPOdeCCUOHanbHoON AeATeNbHOCTH.

OcHoBHbIMM 3aga4amm y4ebHON OMCUMNINHBLI ABASOTCS:

- bopmmnpoBaHMe BCECTOPOHHMX 3HaHUI 06 OCHOBHbIX anrebpanyecknx CTpykTypax n OCHoBax
aHanuMTU4eCcKom reomeTpumn, NnpuobpeTeHne CTyaeHTaMn HaBbIKOB U YMEHUIN NO PELLEHMIO
anrebpanyeckux 1 reoMeTprMyecknx 3agav;

- (bopmMmnpoBaHme BCECTOPOHHUX 3HAHUN 06 OCHOBax NuHenHon anredpsbl. B kypce aaHHOM
ANCLMNITMHBI CTYAEHTbI OBNaeBaloT 3HAHUSIMW NO TakuM pasgenam NiMHenHon anrebpbl, Kak
NHEerHbIe NPOCTPaHCTBA N onepaTtopbl, anrebpa maTpul, CUCTEMbI NIMHENHBIX YPaBHEHW.

10. MecTo yye6HOM ancumnnuHbl B cTpykTtype OOIM: JucumnnnHa « AHanutnyeckas
reomMeTpusa 1 nMHenHas anrebpa» OTHOCUTCHA K eCTeCTBEHHOHAY4YHOMY MaTemMaTUyYecKkoMy
LUKNY, ABNASCb HEOTHEMIEMON YacTblo NpegMeTHOM obnactn «MartemaTukar.
MpeawecTByOWMX ANCLMNITUH HET.

AvcumnnuHel, KOTOPbIM NpealwecTByeT AaHHas QUCLMNINNHA:

1. «<HavepTtartenbHas reomeTpusa» (61.0.19);

2. «duckpeTHaa maTtematuka» (b1.B.01).

3. «MaTemaTu4eckas noruka n Teopus anroputmos» (b1.B.07);

4. «AndbdepeHumansbHble U HTerpanbHble ypaBHeHunsa» (61.0.09).

11. MnaHupyeMbie pe3ynbTaTbl OOy4YeHUSA MO AUCLMUNIIMHE/MOAYNIO (3HAHUS, YMeHuUs,
HaBbIKK), COOTHECEHHbIe C NNIaHUPyeMbIMU pe3yfibTaTaMU OCBOeHUS o6pa3oBaTesibHOM
nporpaMmmbl (KOMNETEHLMSAMU) U MHAUKATOPaMU UX AOCTUXKEHUA:

Kog HassaHue Koga(bl) WNHavkaTop(bl) lMnaHnpyemble pesynbTaThl
KOMMNeTeHUnn 0by4yeHus

Ol1K- | CnocobeH Orl1K-1.1 | Bnageet 3HaHusiMuK [eMoHCTpupyeT 3HaHUA

1 NPUMEHSATb dyHOaMeHTasrbHbIX dyHOaMeHTarbHbIX 3aKOHOB
6asoBble pasgenoB MaTeMaTuku npupoadbl N OCHOBHbIX
3HaHuA B don3nyecKnx u
obnactu MaTeMaTUYECKMX 3aKOHOB.
dom3unko-
MaTeMaTnyecKku
X 1 (nnm) OlK-1.2 | CosgaeT u npumensieT | MpumeHsieT dusmyeckmne
ECTECTBEHHbIX MaTemaTuyeckme 3aKOHbI M MaTeMaTuyeckme
Hayk B cpepe MOAEnu B CBOEN MeToAbl ANS pelleHus 3aaay
CBOEY npaKTUYecKom TEOPETNYECKOTO
npocpeccuoHarn [esTeNbHOCTM NPUKNagHOro Xapaktepa.
bHOM
AEeATEeNbHOCTH




Ol1K-1.3 | YmeeT oueHmBaTb Mcnonb3yeT nonoxeHus,
rpaHuLbl MPUMMEHUMOCTU | 3aKOHbI U MeTOoAbI
NCronb3yeMbix €CTECTBEHHbIX HayK Asis
MaTemaTU4YeCcKmx peLleHns HXEHEPHbIX 3a4ad B
Moaenen npu peweHnn | ccoepe npodeccrnoHanbHom
TUMNOBbIX AeATenbHOCTN.
npodeccnoHanbHbIX
3agad

12. O6bem gucuunnuHbl B 3a4eTHbIX eauHMUax/Yac. (s coomeemcmsuu ¢ y4ebHbIM MIaHOM) —
7/252.

dopma NpoMeXXyTOYHOM aTTecTauum - 3a4€T, 3K3aMeH

13. TpyaoemkocTb No BMAaM y4yebHoun paboTbl

TpyooeMKOCTb
y Mo cemecTpam
Bup y4e6Holt paboTbl Bcero P
Ne 1 cemecTp Ne 2 cemecTp
AyaOnNTOpHbIE 3aHATUSA 140 72 68
nekumm 70 36 34
B TOM
. npakTnyeckune 70 36 34
yncne:
nabopaTtopHble
CamocTtosTenbHas paboTa 44 28 16
B TOM 4ucne: KypcoBasa paborta
(MpoekKT)
dopma NpomMexKyTo4HOM 68 8 60
aTTecTtauuu
(3a4ém, sk3ameH — 4ac.)
WToro: 252 108 144
13.1. CopepxaHue QUCLUMNIUHDI
n/n Peanusauus
asgena
HanmeHoBaHune pasi
ANCUMNNUHBI C
pasgena CopepxaHue pasgena AuMCUnnIvHbl FIOMOLLLbIO
ANCLMNNUHBI .
OHMNawnH-Kypca,
QYMK*
1. lekyun
1.1. MpocTenwve [ekapToBbl KOOPAUHATLI HA NPSAMOWN.
3aga4u HanpasneHHble oTpesku. [lekapToBbl
aHanuTn4eckomn KOOpAWHAaTbl Ha NSIOCKOCTU U B MPOCTPAHCTBE.
reomeTpun. [Mpoekuma BekTopa Ha ocb. PaccTtosiHne mexay
AByMs Toukamu. [leneHune otpeska B JaHHOM
OTHoweHuu. MNonapHele, cepuyeckune n
umMnuHgpuyeckne koopauHatel Onpegenutenu




BTOPOro u TpeTbero nopsiaka. x ceoncraa.
dopmynel Kpamepa ans cuctem AByx
ypaBHEHUN C ABYMSI HEN3BECTHbLIMU.
PasnoxeHue onpegenuTens no CTpoke nnm
cTonbuy.

1.2.

BekTopHas
anrebpa.

"eomeTpuryeckne BekTopbl. JIMHENHbIE onepauum
Hag BekTopamu. JInHenHasa 3aBUCUMOCTb
BEKTOPOB. JINHENHbIE KOMOMHAUUK ABYX U Tpex
BEKTOPOB. JIMHENHasn 3aBUCUMOCTb YeTbIpex
BekTopoB. ba3snc. AdbpuHHbIE CUCTEMDI
KoopauHat. HanpaensoLne KOCMHYCbl BEKTOpa.
JInHenHble cBoncTBa Npoekumn. CkanspHoe
npousseaeHne. Anrebpanyeckme cBONCTBa
CKanapHoro nponaseneHusi. BolpaxeHue
CKanapHoro npon3seneHnsi B 4eKapTOBbIX
NPSAMOYrofibHbIX KoopAanHaTtax. [1paBble 1 neBble
TPOWKM BEKTOPOB. BekTopHOE npounsBegeHue.
Anrebpanyeckne cBONCTBa BEKTOPHOIO
npounsseneHus. CmellaHHoe nponsseneHne
Tpex BektopoB. O6bem napannenenvnena.
BblpaxkeHne BEKTOPHOro 1 CMeLLaHHOro
npoun3BeneHnst B AEKapTOBbIX KOOpANHATaX.
dopmyna onga BblYUCNEHUS ABOMHOIO
BEKTOPHOro Npou3BeneHus.

1.3.

JInHenHble o6pasbl
(npsimas Ha
MAOCKOCTU 1 B
NMPOCTPaHCTBE,
NOCKOCTb).

YpaBHeHME NUHUN Ha NNocKocTu. HesiBHoe,
SIBHOE M NapameTpuyeckoe 3agaHus.
YpaBHeHVe NOBEPXHOCTU. YpaBHEHNE NTUHUK B
npocTpaHcTBe PasnuyHble opMbl ypaBHEHUS
NPAMOW NMIMHUM Ha MIOCKOCTU. YToNn Mexay
NPAMbIMWU Ha NSIOCKOCTU. Ycnosus
napannenbHOCTU N NepneHanKynspHOCTU
NPSAMbIX Ha NNOCKOCTU. HopMmnpoBaHHoe
ypaBHeHune npsmon. OTKIIOHEHME N pacCTOAHNE
OT TOYKM 00 NpAMON. [y4oK NpsMbIX.
PaanuyHble Buabl ypaBHEHUSA NNIOCKOCTH.
HopmupoBaHHOE ypaBHEHUE MIIOCKOCTMW.
OTKNOHEeHWe 1 paccTosiHue OT TOYKM A0 NPAMOMN.
MMy4kn 1 cBA3kKu nnockocten. MNpamasa nuHnA B
npocTpaHcTBe. Yron mexay npsamMbiMn. YCrnoBus
napannenbHOCTM N NePNeHaNKYNSPHOCTH
npambix. CBaska npsmMbix. BsanmHoe
pacnonoxeHue NPsiMon 1 NIIOCKOCTU B
npocTpaHcTBe. Yrosn Mexay npsamoun u
NMOCKOCTbIO. YCNoBMs napannensHOCTU U
nepneHaKynAaApHOCTU NPAMOU U MIOCKOCTN.

1.4.

KpuBble BTOpOro
nopsigka.
MoBepxHOCTH
BTOPOro nopsiaka.

KaHoHMYeckne ypaBHeHUs annunca, runepobonbl
n napabonebl. MNonsipHble ypaBHEHNS annumnca,
rmnep6onbl 1 napabonbl. PopmMynbl
npeobpa3oBaHns KOOPANHAT Ha NITIOCKOCTU U B
npocTtpaHcTse. [NpuBegeHne K KaHOHUYECKOMY
BMAY YPaBHEHWUIN KPMBbIX BTOPOro Nopsiaka.
[MoBepXxHOCTK BTOPOro nopsaka.

1.5.

MaTpuyHas

ApucmeTnyeckoe n-mepHoe NPOCTPaHCTBO.




anrebpa. Cucremsl
NMHENHbIX
YpaBHEHUN.

MaTtpuubl. Onepauuu Hag MaTpuuamu.
Onpepgenutenu n-ro nopsigka. Cuctemsl,
pewaemble rno npasuny Kpamepa. PaHr
mMaTpuubl. Teopema o0 6a3MCHOM MUHOpPE.
MeToAb! BblYUCEHUS paHra MmaTpuubl. Teopema
KpoHekepa-Kanennu. dyHgameHTanbHas
cucTema peLleHnn ns 0QHOPOAHOW CUCTEMB
NNHENHbIX YpaBHeHUN. CTpykTypa obLiero
pelweHns ons HeOOHOPOAHOW CUCTEMbI
nnHenHbIX ypaBHeHnn. MeTtog Maycca.

1.6.

JTnHenHble
NPOCTPaHCTBa.

JInHenHble npocTpaHcTBa. JINHENHO 3aBUCUMbIE
N He3aBMCUMbIE CUCTEMbI BEKTOPOB. basuc B
NMMHeNHOM npocTpaHcTBe. MaTpuyHasa popma
pasnoxeHus no 6asncy. MaTtpuua nepexoga K
HoBoMy Ba3ucy. Popmynbl npeobpasoBaHus
KoopAauHaT rnpu n3aMmeHeHumn 6asuca.
MognpocTpaHcTBa NIMHENHOrO NPOCTPaHCTBA,
NNHerHble MHoroobpasus. JInnenHasa obonouka
cucteMbl BekTopoB. CymMMa u nepecevyeHve
nognpocTpaHcTB. MNpsmas cymma
noanpocCTpaHCcTB. EBKNMAOBLI MPOCTPaHCTBA.
HepaseHcTBO Kown-byHsikoBckoro.
OpToHopMupoBaHHbI 6asuc. MNpouecc
opToroHanusauumn pama-lmnara.

1.7.

JTnHenHble
onepaTopbl.

JInHenHble onepaTopbl. MaTpuua nMHENHOro
onepartopa. lameHeHne maTpuubl MIMHENHOTO
onepartopa npu nepexoae kK HoBomy 6asucy.
NponssegeHne NMHENHLIX ONEPaTopoOB.
Anrebpa onepatopoB. MaTpuua cymmbl,
Npoun3BeLeHNsI Ha YMCNO 1 NPOU3BEAEHNS
nHerHbIX onepaTtopoB. O6paTHbIA onepaTop.
Appo 1 obpas nMHenHoro oneparopa.
CobcTBEHHBIE YMCna N COBCTBEHHbIE BEKTOPDI
NMHENHOro onepartopa. XapakrepmcTnieckoe
ypaBHeHue. ConpsiXeHHbIN ornepartop, ero
cBoucTBa. MaTpuua conpsKeHHOoro oneparopa B
OpPTOHOPMUPOBAHHOM Ha3suce.
CamoconpsikeHHble onepaTopsbl, yHUTapHbIe
onepartopsbl. [lpuBeaeHne matpuubl
CaMOCOMNpPSXXEHHOro oneparopa K
AnaroHanbHOMY BuAy.

1.8.

BunuHenHble n
KBagpaTUYHble

dopMbil.

JInHenHble dpopmbl. ConpsikeHHoe
NPOCTPaHCTBO. [1BOMCTBEHHbLIN Ha3uc.
BunnHenHble dpopmbl. Bng GunmHenHom gopmel
B (bmkcmpoBaHHOM Gasuce. [lepexoq kK HOBOMY
6asuncy. HeBbIpoXXaeHHbIE, CUMMETPUYHbBIE U
NONOXUTENbHO onpeaeneHHble BunMHenHbIe
dopmbl. KBagpaTunydHble popmbl. NpruBeaeHue
KBagpaTU4YHON POPMbI K KAHOHUYECKOMY BUAY
MeToaoM JlarpaHxa n MeTo4oM COBCTBEHHbIX
BEKTOPOB.

2. NpakTnyeckme 3aHATUA

2.1.

| MpocTeiiwne

| [lekapToBbl KOOpAMHATbLI HAa NMPAMOW.




3agadu
aHanMTn4ecKkon
reomeTpun.

HanpaBneHHble oTpe3ku. [lekapToBbl
KOOpAWHATbLl Ha NSIOCKOCTU U B NPOCTPAHCTBE.
[Mpoekuna BekTopa Ha ocb. PacctosiHue mexay
ABYMS Toukamu. [leneHne oTpeska B JAaHHOM
oTHoweHuu. NongapHble, cdepuyeckme u
uunuHgpuyeckue koopanHatel Onpegenutennu
BTOPOro u TpeTbero nopsigka. x ceoncrea.
®opmynel Kpamepa ans cuctem AByx
ypaBHEHUN C ABYMSI HEN3BECTHbLIMU.
PasnoxeHune onpegenuTens no CTpoke nnm
cTonbuy.

2.2.

BektopHas
anrebpa.

"eomeTpuyeckme BekTopsbl. JINHENHbIE onepaunn
Hag BekTopamu. JInHenHasa 3aBUCUMOCTb
BEKTOPOB. JINHENHbIE KOMOMHAUUKN ABYX U Tpex
BEKTOPOB. JIMHENHasn 3aBUCUMOCTb YeTbIpex
BekTopoB. basnc. AdbpuHHbIE CUCTEMDI
KoopauHat. HanpaensLne KOCMHYCbl BEKTOpa.
JInHenHble cBoncTBa Npoekumn. CkanspHoe
npousseaeHne. Anrebpanyeckme cBONCTBa
CKanapHoro nponaseneHusi. BolpaxeHue
CcKansipHoOro nNponsBeneHns B 4eKapTOBbIX
NPSAMOYrofibHbIX KoopAanHaTtax. [1paBble 1 neBble
TPOWKM BEKTOPOB. BekTopHOE npounsBeaeHue.
Anrebpanyeckne cBONCTBa BEKTOPHOIO
npousseneHnda. CmellaHHoe NponssegeHne
Tpex BektopoB. O6beM napannenenvnena.
BblpaxkeHne BEKTOPHOIro 1 cMeLLlaHHOro
npoun3BeneHnst B AEKapTOBbIX KOOpANHATaX.
dopmyna onga Bbl4UCNEHUS OBOMHOIO
BEKTOPHOro Npou3BeneHus.

2.3.

JInHerHble o6pasbl
(npsimas Ha
MAOCKOCTU 1 B
NPOCTPaHCTBE,
NOCKOCTb).

YpaBHeHME NUHUN Ha NNOcKoCcTU. HesBHoe,
SIBHOE M NapameTpuyeckoe 3agaHus.
YpaBHeHVe NOBEPXHOCTU. YpaBHEHNE NTUHUK B
npocTpaHcTBe PasnunyHble PopMbl ypaBHEHUS
NPAMOW NMIMHUM Ha MIOCKOCTU. YToNn Mexay
NPAMbIMWU Ha NSIOCKOCTU. Ycnosus
napannenbHOCTU N NepneHanKynspHOCTU
NPSAMbIX Ha NNOCKOCTU. HopMmnpoBaHHoe
ypaBHeHune npsamon. OTKIIOHEHWE N pacCTOAHNE
OT TOYKM 00 NpAMON. [y4oK NpsMbIX.
PaanuyHble Buabl ypaBHEHUSA NNIOCKOCTH.
HopmupoBaHHOE ypaBHEHUE MIIOCKOCTMW.
OTKNOHEeHWe 1 paccTosiHue OT TOYKM A0 NPAMOMN.
[My4kn n cBA3kKM nnockocten. MNpamasa nuHnA B
npocTpaHcTBe. Yron mexay npsamMbiMn. YCrnoBus
napannenbHOCTM N NePNeHaNKYNSPHOCTH
npambix. CBaska npsmMbix. BsanmHoe
pacnonoxeHue NpsiMon 1 NIIOCKOCTU B
npocTpaHcTBe. Yron Mexay npsamoun u
NMOCKOCTbIO. YCNoBMS napannenbHOCTU U
nepneHaKynAaApHOCTU NPAMOK U MIOCKOCTN.

2.4.

KpuBble BTOpOro
nopsigka.

KaHoHu4eckne ypaBHeHUs annunca runepbonbl
1 napabonbl. MNonsipHble ypaBHEHUs annunca,




[MoBepxHOCTU
BTOPOro nopsaka.

rmnep6onbl 1 napadonel. Popmynbl
npeobpa3oBaHNsA KOOPAMHAT Ha MIIOCKOCTU N B
npocTpaHcTee. NpruBegeHne K KaHOHNYECKOMY
BUAY YPaBHEHWI KPUBbLIX BTOPOro nopsiaka.
[MpvBeneHne K KaHOHMYECKOMY BUAY ypaBHEHUN
Kp1BbIX BTOPOro nopsiaka. NMosepxHoOCTV BTOPOro
nopsaka.

2.5.

MaTpuyHasa
anrebpa. Cucremsl
NUHENHbIX
YpaBHEHUN.

ApudmeTnyeckoe n-mepHoe NPOCTPaHCTBO.
MaTtpuubl. Onepauuu Hag MaTpuyamu.
Onpegenutenu n-ro nopsigka. Cuctemsl,
pewaemble rno npasuny Kpamepa. PaHr
mMaTpuubl. Teopema o0 6a3nCHOM MUHOpPE.
MeToAb! BblYUCNEHUS paHra MmaTpuubl. Teopema
KpoHekepa-Kanennu. dyHgameHTanbHas
cucTema pelleHnn ns 0gHOPOAHOW CUCTEMB
NNHENHBbIX YpaBHeHUN. CTpykTypa obuiero
pelweHns ons HeOOHOPOAHOW CUCTEMbI
nnHenHbIX ypaBHeHnn. MeTtog Maycca.

2.6.

JTnHenHble
NPOCTPaHCTBa.

JInHenHble npocTpaHcTBa. JINHENHO 3aBUCUMbIE
N He3aBMCUMbIE CUCTEMbI BEKTOPOB. basuc B
NMHEeNHOM npocTpaHcTBe. MaTpuyHaa popma
pasnoxeHus no 6asncy. MaTtpuua nepexoga K
HoBoMy Ba3ucy. Popmynbl npeobpasoBaHUs
KoopAauHaT rnpu naMmeHeHumn basuca.
[MognpocTpaHcTBa NIMHENHOrO NPOCTPaHCTBA,
NNHerHble MHoroobpasus. JInnenHasa obonouka
cucteMbl BekTopoB. CymMMa u nepecevyeHve
nognpocTpaHcTB. MNpsmas cymma
nognpocTpaHCcTB. EBKNMAOBLI MPOCTPaHCTBA.
HepaseHcTBO Kown-byHsikoBckoro.
OpToHopMupoBaHHbI 6asuc. MNpouecc
opToroHanusauum pama-lmnara.

2.7.

JTnHenHble
onepaTopbl.

JInHenHble onepaTopbl. MaTpuua nMHENHOro
oneparopa. lameHeHne maTpuubl IMHENHOTO
onepartopa npu nepexoae kK HoBomy 6asucy.
lNponssegeHne NMHENHLIX ONEPaTopPOB.
Anrebpa onepatopoB. MaTpuua cymmbl,
Npoun3BeLeHNsI Ha YMCNO 1 NPOU3BEAEHNS
nHerHbIX onepaTopoB. O6paTHbIA onepaTop.
Appo 1 obpas nMHenHoro oneparopa.
CobcTBEHHbIE YMCna N COBCTBEHHbIE BEKTOPDI
NMHENHOro onepartopa. XapakrepmcTnieckoe
ypaBHeHune. ConpsiXeHHbIN ornepartop, ero
cBourcTBa. Matpuua conpskeHHOoro oneparopa B
OpPTOHOPMUPOBAHHOM bHa3suce.
CamoconpsikeHHble onepaTopsbl, yHUTapHbIe
onepartopsbl. [lpuBeaeHne matpuubl
CaMOCOMNpPSXXEeHHOro oneparopa K
AnaroHanbHOMY BuAay.

2.8

BunuHenHble n
KBagpaTUYHble

dopMbl.

JInHenHblie dpopmbl. ConpsikeHHoe
NPOCTpPaHCTBO. [1BOMCTBEHHbLIN Ha3uc.
BunnHenHble dpopmbl. Bug GunmHenHom gopmel
B (bmkcmpoBaHHOM Gasuce. [lepexoq K HOBOMY




6asucy. HeBbIpoXXaeHHbIE, CUMMETPUYHbIE Y
NONOXUTENbHO onpeaeneHHble BunMHenHbIe
dopmbl. KBagpaTtuyHble popmbl. [puBeaeHune
KBagpaTU4HOM (POPMbl K KAHOHMYECKOMY BUAY
MeToaoMm JlarpaHxa n MeTogom COOCTBEHHbIX
BEKTOPOB.

13.2. Tembl (pa3aensl) AUCUUNIUHBI U BUAObI 3aHATUN

Buabl 3aHATMI (KONIMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl
MpakTnyec | llabopato CamocTosTten
n/n | (pasgena) gucumnnuHel | Jlekumn Bcero
Kne pHble bHasa paboTa
lNpocTtenwne 3agaum
1. | aHanuTu4eckon 8 8 0 4 20
reoMeTpun.
2. | BektopHas anrebpa. 10 10 0 6 26
JInHenHble 06pa3sbl
3 (NnpsiMasa Ha NNOCKOCTU U 10 10 0 6 26
" | B NPOCTpPaHCTBE,
NNOCKOCTD).
KpuBble BToporo
4. | nopsigka. [NoBepxHOCTU 8 8 0 6 22
BTOPOro nopsigka.
MaTtpunyHas anrebpa.
5. | Cucrtembl IMHENHBIX 10 10 0 6 26
ypaBHEHUN.
6. | JInHenHsble NnpocTpaHcTBa. 8 8 0 6 22
7. | JlnHenHble onepaTopbl. 8 8 0 6 22
8. BunnHenHble n 8 8 0 4 20
KBagpaTudHble (popMbl.
WToro: 70 70 0 44 184

14. MeToaun4yeckume ykaszaHus ansi ooy4arolmxcs no 0OCBOEHUIO AUCLIUNTIUHbI

PaboTa c KOHCNeKTaMu nekunn, YTeHne nutepaTtypbl N0 NpeameTy; peLleHne 3agad no
KypcCy B TedeHue cemecTpa.
CamocTosTenbHas paboTta CTygeHTOB B TeYeHe cemecTpa BKNYaeT cnegyouime
dopmbl paboTbl M BUAbI KOHTPONS:
e MNOArOTOBKA K NPAKTUYECKUM 3AHATUSAM;
npyv MOAroTOBKE K MPaKTUYECKUM 3aHATUSM Heobxoaumo npopaboTaTb TeopeTudeckue
BOMPOCHI 3aHATMS C WUCMNONb3OBaHMEM MaTepuana nekuuMmi M pekoMeHayemMou nutepartypbl,
noapobHO pasobpaTb NpUMeEpbl pelleHns 3agad, pasobpaHHbIX Ha NeKuusix, BbINOSHUTb
AOMallHWe 3a4aHns No JaHHOW Teme;
e MOArOTOBKA K KOMTOKBUYMY MO NEKLUMOHHOMY KYPCY;
npyv MOArOTOBKE K KOMMOKBMYMY MO JEKUMOHHOMY Kypcy Heobxoammo npopaboTtatb
TeopeTudeckne BOMNPOCbI [AHHOMO MOAYNA C WUCNOMb30BaHMEM MaTepuana rnekuun wu
pekomeHagyeMon nutepatypbl, NogpobHo pasobpaTtb npuMmepbl, pas3obpaHHbie Ha NeKuuMsX,
BbINOJSTHUTbL AOMAaLUHWE 3a4aHNs Mo AaHHOMY MOAYIHO;

[MokasaTenem ycnewHon Tekywen paboTbl CTyAeHTa SBNSETCA exeHeaerbHoe
BbINOSIHEHWE  3aaHuMM  Ha  MNpakKTUYecKnx  3aHaATuax. MeToguyeckoe  obecrnedeHue
CaMoCTOATENbHOM paboTbl CTYAEHTOB NO KypCy BKIHOYAET:

o KoHcnekT nekuun;

e OcHoBHylO NuTEpaTypy;




e [ononHuTenbHyo NUuTEpaTypy.
15. lepeyeHb OCHOBHOM W [AOMOSIHUTENIbHOWM nUTepaTypbl, PECYpPpCOB WHTEpPHEeT,
HeoOXoaUMBIX ONA OCBOEHUSI ANCLMNIIUHBI (Criucok umepamypbl 0GhOPMISIEMCS 8 COOMEemcmeauu

¢ mpebosaHusimu FOCT u ucrionb3yemcsi obwasi ckeosHasi Hymepauyusi 0r1si ecex 8U008 UCMOYHUKO8)

a) oCHOBHas nutepaTtypa:

Ne n/n NcTOYHMK
WnbuH B.A. JlnHenHasa anrebpa n aHanutudeckas reometpus / nemH B.A., Kum I".[.
1 — 3-e n3g., nepepab. n gon. — Mocksa: NpocnekT | U3pgaTensctBo MOCKOBCKOroO

yHuBepcuteta, 2015. — 393c. (BBC «YHuBepcutetckas bubnuoteka online»

Knetenwuk [1.B. CO0OpHMK 3ag4a4 No aHanMTn4eCcKom reometTpumn: yd4ebHoe nocobue ans
2 By3oB / [1.B. Knetenuk; nog pea. H.B. Edoumosa — 17-e nsg., ctep. — CI16. [n gp.]:
JTanb, 2020. — 224 c.

Mpockypskos U. B. C6opHuk 3agad no nuHenHon anrebpe: YyebHoe nocobue. — 14-e

3 n3g., crep./ V. B. Mpockypskos. — CI16. [u ap.]: Jlaub, 2019. — 476 c.
KupkuHckmin A. C. NluHenHas anrebpa n aHanutuyeckas reometpus / A. C.
4 KupkuHckmn — EkaTtepuHbypr: Akagemundeckun Npoekt, 2020. — 258 c.
5 JinBwmnu K. W. Kypc nnHenHon anrebpbl U aHanuTuyeckom reometpum — 14-e nsg,.,

crep. / K. N. Nuewwny — CIM6. [n gp.]: NNanb, 2021.— 508 c.

6) gononHuTenbHas nuTepartypa:

Ne n/n MNCcTOYHUK

Mpueanos U.N. AHanntnyeckasa reometpusa: yuebHuk / U.W. Npusanos — MN3a. 38-¢,

1 crep. — CI16. [u gp.]: Tanb, 2010. — 299 c.
Tennoe C.E. JluHenHas anrebpa n aHanutnyeckas reometpus / Tennos C.E.;
5 PomaHHukoB A. H. — Mocksa: EBpasnnckmin otkpbITbii MHCTUTYT, 2011 — 271c.

(BBC «YHuBepcutetckas bubnumoteka online» K.H. JlyHry [v gp.] .— 7-e n3g. — M.:
Anpuc npecc, 2008 — 574c.

B) MHPOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHblE pecypchbl (0duLmanbHble pecypchbl
NHTEpHET)™:

Ne n/n Pecypc

1 www.lib.vsu.ru — 3HB BI'Y

2 http.//e.lanbook/com/ - 9BC «J1aHb»

3 http.//www.book.ru/ - 9bC «Book.ru»

* Bnavane ykasbiBaotca OBC, ¢ koTopbiMn wumeroTcs goroBopa y BIY, 3atem OTKpbITble 3NEKTPOHHO-
obpasoBaTerbHble pecypchbl, OHNanH-kypcbl, YMK

16. lMepeyeHb y4yeOHO-meTOOMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM pPaboThbl
(y4ebHO-Memodudeckue pekoMmeHdayuu, rocobusi, 3adayHUKU, MemoOu4YeCKUe yKa3aHusi M0 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOIbHbIX), Kypcoabix pabom u dp.)

Kypc ancumnnmHbl NOCTPOEH TakuMm 06pa3om, YToObl NO3BONUTL CTYAEHTaM MakCMMarnbHO
NPosIBUTb CNOCOBHOCTbL K caMoCcTosATENbHOM paboTe. [Insa yCneLwwHon CaMoCToATENbHON paboThl
npegnonaraeTcsi TECHbI KOHTAKT C NpenogaBaTenem.




N3yyeHne gucumnnuHbel cnegyeTt HaunHaTh ¢ NpopaboTkn HacToswen paboyen
nporpamMmmbl, ocoboe BHUMaHWe yaenss Lensm n 3agadam, CTPyKType U CoaepXaHuio Kypca.

CtygeHTaM pekomeHayeTcs nonyy4ntb B Gubnunoteke y4ebHyto nutepaTtypy no
ancumnnuHe, Heobxoanmyto Ans adPekTUBHON paboThl HA BCEX BUAAX ayAUTOPHbIX 3aHATUN, a
TaKke ANnsi CaMoCToATENbHOM paboThl NO U3y4EHUIO ANCLUMNITUNHDI.

CBoOeBpeEMEHHOE N Ka4YeCTBEHHOE BbINOSIHEHNE CaMOCTOATENbHON paboThl 6asnpyeTca Ha
CcOBNoaeHNN HACTOALLNX PEKOMEHOALMI U 3YHEHNN PEKOMEHAOBAHHOM nuTepaTypbl. CTyaeHT
MOXEeT AOMOMHUTb CMIUCOK UCNOSIb30BaHHOW NUTEpaTypbl COBPEMEHHBIMU UCTOYHUKAMMU, He
npeacTaBfeHHbIMU B CMIMCKE PEKOMEHAOBAHHOW NUTEPATYpPbl, U B AalNbHENLLEM UCMNONb30BaTb
cobCcTBEHHbIE NOArOTOBMNEHHbIE Y4ebHble MaTepuarnsl.

YcnelwHoe 0CBOEHME Kypca npeanonaraet akTMBHOE, TBOPYECKOE yvacTne CTyaeHTa
nyTeM niaHoOMepHoKn, NoBceaHEBHON paboThbl.

17. OOpas3oBaTefnibHble TEXHONOrMK, MUCNOoNb3yeMble nNpu peanusauum y4ebHOMU

ANCLUMNSINHBLI, BKNOYasi [AUCTaHUUOHHbIe obOpa3oBaTtenbHble TexHonorun (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHoOe oOyyYeHue):

18. MaTepmnanbHoO-TeXHU4YECKOEe obecneyeHme AUCLUNIINHDI:

19. OueHo4HbIe cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMeXYyTOYHOWN aTTecTalun

MopAOoK OLEHKN 0CBOEHMS oby4Yalowmumncs y4ebHoro MmaTepuana onpeaensieTcs
coep)aHMeM crneayLwmnx pasaenos ANCUMNIIVHBI

HanmeHoBaHue
Ne pasnena Kommeren | VIHAMKETODE) OLeHOYHble CpeacTBa
n/n ANCLUMNNNUHBI umsa(n) AOCTIDKEHIA H bea
(Momyns) KoMneTeHuuu
KOHTPONbHO-M3MepUTENbHbLIN MaTepuarn
1 . Ol_IK'1 .1 NQ1
: : KOHTPOSIbHO-N3MepUTENbHLIM MaTepunan
2. | Paspgen1.8. OrK-1 OrlK-1.2 N2
KOHTPONbHO-M3MepUTErbHbLIN MaTepuarn
3. Ol_IK'1 .3 NQ3
lMpomexyToyHas aTTecTaums lNepeyeHb BONpOCOB
dopmMa KOHTpONSA — 3a4€T, 3K3aMeH [MpakTnyeckoe 3agaHue

OueHka 3HaHUKW, YMEeHUN 1 HaBbIKOB, XapakTepusyoLias atansl popMmpoBaHUs
KOMMNeTEHUM B paMKax U3y4eHUs QUCLMMINHBI OCYLLECTBNAETCHA B X04€e TeKyLlen u
NPOMEXYTOYHOM aTTecTauunm.

TekyLlas aTTecTaumst NPoOBOAUTCA B COOTBETCTBMM C [MONoXeHneM O TekyLlen atTectaumm
obyyvaroLmxcs No nporpammMam BbicLLero obpasoBaHusi BopoHeXCKoro rocyaapCTBeHHOro
yHuBepcuTeTa. Tekyllas aTTectaums NpoBoaNTCA B (oOpMe: YCTHOIO Onpoca; NMMCbMEHHbIX
paboT; KOHTPOMNbHbIX paboT. Kputepun oueHnBaHns NpUBEAEHbI BbILLE.




20. TunoBble OLEHOYHbIE CpeacTBa U MeToanYecKue matepuarnbl, onpegensirowme

npoueaypbl oueHnBaHunsA

[ns oueHuBaHWsi pe3ynbTaToB 0OyYeHWUs Ha 3k3amMeHe/3adeTe MUCMOoNb3YHTCHA creaylolimne

nokKasartenu:

1) 3HaHMe OCHOBHBbIX MNOHATUIA, METOLAOB Y TEOPEM aHaNMMTUYECKON reoMeTpUmn 1 NMMHENHON
anrebpbl, KOTOPblE UCMOSL3YHTCA ANA NOCTPOEHUS ModeNen n KOHCTPYMPOBaHUS anropuTMoB

peleHna NpakTn4yecknx 3aaau,;
2) 3HaHMe NoCTaHOBKU KITaCCUYECKUX 3aa\,;

3) yMeHune NpuMeHATb MeToabl aHaNUTUYECKON reOMETPUN 1 NIMHENHON anrebpbl ANa peLleHns

3agadv B npodpeccnoHarnbHON AesTENbHOCTY;

4) ymeHune NpUMeHsTb annapaT aHanMTU4YeCcKon reoMeTpum U nnHenHon anrebpbl Ang

[AoKasaTenbCTBa YTBEPXKAEHUI U TEOPEM;

5) BliageHne HaBblkaMn UCMOJIb30BAHNA METOOO0B peLleHNA KinacCndyeCckmnx 3aaad
aHannTuyeckomn reomeTpun ana peleHna pas3nmyHblX eCTeCTBEHHOHaYy4YHbIX 3adad.

[ns oueHMBaHUS pe3ynbTaToB 00y4YeHUs1 Ha 3K3aMeHe ucnonb3yetcsa 4-6annbHas wkana:

«OTIIMYHOY», «XOPOLLUOY», KYAOBNETBOPUTENBHO», «HEYAOBNETBOPUTENBHOY.

[ns oueHnBaHWUs pe3ynbTaToB 00y4YeHUs Ha 3a4eTe NCMONb3yeTCs — 3a4TEHO, HE 3a4TEHO
CoOTHOLLIEHWE NoKasaTernen, KpUTepPUEB U LKanbl OLEHMBAHUS pe3yrbTaToB 00yYeHusl.

Kputepum oueHmMBaHnS KOMNETEHLMIN

YpoBeHb
cdhopmMmnpoBaHHOC
T KOMNEeTEeHUUNn

LLikana oueHok

Ob6yvatowmmnca nmeeT NofnHoe 3HaHme
TeopeTU4EeCcKoro Kypca ANCLMNIMHbI, cnocobeH
UNMNICTPMPOBAaThL OTBET NpMMepamMun, pakramu,
AAHHBIMW Hay4YHbIX UCCIeAOBaHUN, NPUMEHATb
TEOpPETUYECKNE 3HAHUSA ONA PELUEHNS NPaKTUYECKNX
3agadv BXogsawmx B nporpamMmmy.

[MoBbILIEHHbIN
YPOBEHb

OT1nnyHo

Ob6yvatowmmnca nmeeT xopollee 3HaHue
TeopeTU4eCcKoro Kypca, BO3MOXHbl HEKOTOPbIE
HegoYeThbl, cnocobeH AaBaThb NpaBUIbHbIE OTBETHI
Ha JONONHUTENbHbIE BOMPOCHI, YMEET pellatb
3aga4m no 6onbllen YyacTu Kypca.

basoBbI ypoBeHb

Xopowo

O6yuvatowmncs BnageeTt 3HaHMEM OCHOBHbIX
MOMEHTOB TEOPETUYECKOro Kypca (hopmyn,
TeopeMm), yMeeT peluaTb NpocTenLlne 3agaym no

KypCy.

MoporoBbin
YPOBEHb

YpoBneTsopuTenb
HO

Y ob6y4atoLerocs OTCYyTCTBYIOT 3HAHWNS OCHOBHbIX
MOMEHTOB TEOPETUYECKOrO Kypca, OTCYTCTBUE
NPaKTUYECKUX HABbIKOB MPU PeLLeHn 3aaav.

HeynosnetBopute
NbHO

20.1 TeKywWwmn KOHTPOJib yCneBaemMocCTun

KOHTpOJ'Ib ycneBaemMoCTu no gucunniinHe ocyLiecTBiideTcsa C NOMOLLbIO criegyrowmnx

OLUEeHO4YHbIX CpeacCTB:

Tekywme aTTectauumn npoBoasaTcs B hopMe OTBETOB Ha BOMPOCHI U peLleHus 3aaad

KOHTPOJIbHO-N3MEPUTENbHbIX MaTepunasros.




NEPEYEHb BOIMNMPOCOB

1. "eomeTpuryeckne BEKTOpPbI: onpegereHve, onepauumn CroxXeHns BEKTOPOB U YMHOXEHUSA
BEKTOpA Ha BeLLLeCTBEHHOE YMCIO, CBOMCTBA onepauum.

2. JInHenHble KOMBMHALUKN reOMEeTPUYECKNX BEKTOPOB, NIMHENHAsA 3aBUCUMOCTb U
He3aBUCUMOCTb, 6a3nc 1 eANHCTBEHHOCTb pasnoXeHne BekTopa no 6asucy, npeobpasoBaHne
KoopaMHAaT Mpu CrIOXEHUN BEKTOPOB N YMHOXEHUM Ha YMCIIO.

3. [exkapToBa cnctemMa KoopauHaT: KOOpANHATbI TOYKM U BEKTOPA, 3a4aHHOIo ABYMS
TOYKaMu, gerneHne oTpeska B JaHHOM OTHOLUEHUN.

4. MonspHas cuctema KoopAnHAT Ha MOCKOCTU, LMNuHApuYeckas u cpepuyeckas
CUCTEMbI KOOPAUHAT B NPOCTPAHCTBE.

5. CkansipHoe npousBeieHne reoMeTpnu4ecknx BEKTOPOB: onpeaenieHne U OCHOBHbIE
CBOWCTBA, CKansipHoe nNpounsseneHne NMHEeNHbIX KOMBUHaLMin, hopmyna ckangapHoro
npounsBefeHns B KOOpAMHaTax B OPTOHOPMUPOBAHHOM basuce, BblpaXeHne ANnHbI BeKTopa u
yrna mexay HeHyrneBbIMU BEKTOpaMn Yepes ckanspHoe npounssegeHne, opmyrbl
OpPTOroHanbHOW NPOEKLUNN BEKTOPA Ha HanpaBrieHWe HEHYIIEBOro BEKTOpa U PasfnoXeHus
BEKTOpa Nno opToroHanbHomy 6asucy.

6. BekTopHOE npousBegeHne reoMeTpnyeckmx BEKTOPOB: onpeaeneHne, OCHOBHbIE
CBOWCTBA, BEKTOPHOE NpOoun3BeaAeHME NNMHENHbIX KOMOMHaUMA, opMyna BEKTOPHOIO
npoun3BeaeHns B NpaBoM OPTOHOPMUPOBAHHOM Ga3unce, OpMeHTUpPOBaHHas nnowagb
napannenorpaMmma Ha nrocKOCTU 1 onpeaenuTens BTOPOro nopsaka.

7. CwmellaHHOe npounsBegeHne reomeTpnuyeckux BEKTOPOB: onpeaeneHne, OCHOBHbIE
CBOWNCTBA, CBA3b C OPUEHTMPYEMbIM OOBEMOM napannenenuneaa u BolpaxeHne yepes
KoopAnHaTbl B NpaBOM OPTOHOPMUPOBaAHHOM 6asunce B BUAe onpeaenuTens TpeTbero nopsaka.
8. [1BoHOEe BEKTOpPHOE npounsBeneHne, BbiBO4 POPMYN pasnoXxeHus a5 ABONHOro
BEKTOPHOro Npon3BefeHus.

9. [MpeobpasoBaHne KOOpAMHAT BEKTOPA M TOYKM Npu 3aMeHe 6asnca n gekapToBOK
CUCTEMbI KOOpAWHAT, BUA napanienbHbIX NePeHOCOB, OTPaXXeHU 1 MOBOPOTOB MIIOCKOCTU B
KoopAuHaTax B Noaxosilen JekapToBOW CUCTEME KoopauHaT.

10.  YpaBHeHMs NpPAMON Ha NOCKOCTU: obLlee, HopMmarbHOe, B OTpe3kax KOOpANHATHbIX
oceWn, napameTpuveckne, KaHOHUYeckoe, rno ABYM TOYKaM, Yepes onpeaenurerns.

11.  YpaBHEHMs NSIOCKOCTM B NpOCTpaHCcTBe: obLiee, HopManbHOE, B OTpe3Kax
KOOpAWHATHBLIX OCEN, NapaMeTpuyeckne, KaHOHMYecKoe, No TpeM ToukaMm, Yyepes
onpegenurens.

12.  YpaBHeHUSA NpAMOK B NPOCTPAHCTBE: 3ajaHNe CUCTEMON OBYX NUHENHbIX YpaBHEHUMN,

napamMmeTpunyeckme ypaBHeHUA, KaHOHM4YeCKoe, No ABYM TOYKaM.



13.  ®opMyribl paccTOsIHUA Mexay ABYMS TOMKaMu, OT TOYKM A0 NPAMOM Ha MNOCKOCTH, OT
TOYKM OO NSAOCKOCTU B MPOCTPAHCTBE, OT TOYKM 0 NPAMOM B NPOCTPAHCTBE, MeXay
napannesnibHbIMU 1 CKpeLLMBaOLWNMUNCA NPSAMbIMW B MPOCTPaHCTBE.

14.  HaxoxgeHwe yrnos mexagy AByMs HEHYNEBbIMW BEKTOPAMMU, MEXAY NPSAMbIMWN Ha
NMOCKOCTU, MeXAY NNOCKOCTAMMU B MPOCTPAHCTBE, MeXAYy NPAMOWM U NNOCKOCTLIO B
NpPoOCTpaHCTBe.

15. Jnnunc: KaHOHWYeCcKoe ypaBHEHME, CBOMCTBA CUMMETPUM U XapaKTEPUCTUKMN,
dokanbHoe, AMpeKTopuansLHoe U ONTUYECKoe CBONCTBA.

16.  mnep6ona: KaHOHMYECKOE YpaBHEHME, CBOMCTBA CUMMETPUM U XapaKTePUCTUKM,
dookanbHoe, AupeKTopuanbHoOe U ONTUYECKOE CBOMCTBA.

17.  [Mapabona: KaHOHNYEeCKOE ypaBHEHME, CBOMCTBA CUMMETPUN U XapaKTEPUCTUKM,
dookanbHO-gMpPEKTOpUanbHOE 1 ONTUYECKOEe CBOMNCTBA.

18.  Jnnuncoung: KAHOHMYECKOe ypaBHEeHUe, CBOMCTBA CUMMETPUN U XapaKTEPUCTUKM,
Teopema O KPYroBblX CEYEeHUSX.

19.  KoHycC: KaHOHM4YeCcKoe ypaBHEHNE, CBOMCTBA CUMMETPUN, TeopeMa O NINOCKMUX CEYEHUSX
KpyroBoro KoHyca.

20.  OAHOMOMOCTHbIN M ABYNOMOCTHbIN rMnepbononabl: KAHOHNYECKOEe YpaBHEHWE, CBOMCTBA
CUMMETPUKN, TeOpeEMA O NPAMOSTIMHENHBIX 0OPa3yHOLLNX.

21.  dnnunTuyeckui u runepbonmyeckuin napabononapl: KAHOHMYECKOE ypaBHEHME,
CBOWCTBa CUMMETPUN, TeopeMa O NPAMOSIMHENHbBIX 0Opa3yHoLLMX.

22.  ApudmeTtnyeckoe npoctpaHcTBo R".

23. Matpuupbl. Onepauuun Hag maTtpuuamu. ACCOLMATUBHOCTb YMHOXEHNSA MaTpULL.
KBagpaTHble MaTpuLbl.

24.  Onpepgenutenu n-ro nopsigka. Anrebpanyeckme gonosHeHUs n mmHopbl. CBoncTBa
onpegenutenen. Onpegenutens Banaoepmoraa.

25.  Ob6patHasa maTtpuua. Heobxogmmoe n 4ocTaToOMHOE YCOBUE CyLLIEeCTBOBAHNS,
€0MHCTBEHHOCTb, (hopMyna Ang Bbl4MCieHns obpaTHOM MaTpuLbl.

26. PasnnyHble ¢opMbl 3anNncu CUCTEM NIMHENHBIX YpaBHeHUA. CUCTEeMbI, pellaemblie no
npasuny Kpamepa.

27.  PaHr maTtpuubl. Teopema o 6a3ncHOM MUHOPE.

28.  MeTogapbl BbluMCrieHus paHra maTtpuubl. Teopema KpoHekepa-Kanennu.

29. dyHOamMeHTanbHas cuctema peLleHnn na 0GHOPOAHON CUCTEMbI NIMHENHBIX YPaBHEHWNA.
CTpykTypa obLero peleHmst ans HeO4HOPOOHOW CUCTEMBI JIMHENHbIX YPaBHEHUMN.

30. Mertog lNaycca pelueHnsi CUCTEM JIMHENHBIX YPaBHEHUN.

31.  JlvuHenHble npocTpaHcTBa. OnpegeneHuve, npumepsl. JlInHeHast 3aBUMCUMOCTb U

HEe3aBMCUMMOCTb BEKTOPOB. basuc B NTMHENHOM NPOCTPaHCTBE.



32. Teopembl 0 6asuce. PaamepHOCTb NpocTpaHcTBa. [prmepbl KOHEYHOMEPHBIX U
6eCKOHEYHOMEPHbIX MPOCTPAHCTB.

33.  MartpuyHas cdopma pasnoxeHus no 6asucy. Matpuua nepexona K HoBomy 6asucy.
dopmynbl NpeobpasoBaHus KoopAnHAT NpU n3aMeHeHnn Gasuca.

34. [loanpocTpaHCcTBa NMMHEMHOrO NPOCTPAHCTBA, IMHENHbIE MHOroobpasus. MNpumepsi.
JlnHenHasa obonoyka cnuctembl BekTopoB. Cymma 1 nepeceyeHne nognpocTpaHcTs. MNMpsvas
CyMMa MnoAnpoCTPaHCTB.

35. EBknngosbl npoctpaHcTea. Npumepsl. HepaBeHcTBO Kowwmn-byHsakosckoro. Hopma
BEKTOpA, Yron Mexagy BeKTopamun, opToroHarnbHble BEKTOPbI.

36. OpToHOpMUpPOBaHHLIN Ba3nc B eBKNNMAOBOM npocTpaHcTee. Npoekuna BekTopa. lNMpouecc
optoroHanusauuu [pama-LLUmnara.

37.  JluHenHble onepatopsl. [Mpumepsbl. MaTpuua nuHenHoro onepatopa. ameHeHne
MaTpuLbl IMHENHOrO onepaTtopa Npu nepexoge K HoBomy 6asucy.

38. Appo n o6pas nnuHenHoro onepartopa. [edekT n paHr IMHENHOro onepaTopa.

39. CymMma nunHerHbIX ornepaTopoBs, NPOM3BeeHUe JIMHENHOro oneparTopa Ha Yncro,
npouseBeaeHne NMHeHbIX onepaTopoB. O6paTHbIN onepaTop M YCroBUS ero CyLecTBOBaHWUS.
40. CobcTBeHHbIE Yncna n cobCTBEHHbIE BEKTOPLI JIMHEMHOMO onepartopa.
Xapaktepuctuyeckoe ypasHeHue. [puseeHne matpuubl IMHEMHOrO onepaTopa K
AnaroHanbHOMY BuAy.

41.  ConpshkeHHbI onepaTtop, ero ceonctea. CamoconpsikeHHble onepaTopbl. YHUTapPHbIE
onepartopsbl. [lpuBegeHne maTpuLbl CaMOCOMPSXKEHHOMO onepaTopa K guaroHanbsHOMY Buay.
42.  bunuHenHole popmbl. Bug 6unuHenHon opmbl B omkcMpoBaHHOM Ha3uce.

MNepexon k HoBOMY Baswucy.

43. KBagpaTtuyHble popmel. [pruBeaeHne kBagpaTtnyiHon oopMbl K KAHOHUYECKOMY BUAY
mMeToaom JlarpaHxa. [onoXxuTenbHO onpeaenieHHble KBagpaTudHble popmbl. Kputepumn

CunbBecTpa NONOXUTENbHOW onpeaeneHHOCTU KBaapaTu4yHom (popmbl.

Tekywas atrectaums Ne 1

1. CwmewaHHoe npovsseaeHue.
2. YcnoBusi KONSIMHEAPHOCTU M KOMMSIaHAaPHOCTUN BEKTOPOB.
3. Ob6paTtHas maTpuua. Heobxoammoe 1 ocTatoyHOE YCroBME CyLLLECTBOBAHUSA,

€OWHCTBEHHOCTb, dOpMyria A5 BblYMCNEHNst 0bpaTHOM MaTpULbl.



Tekywan atrectauuns Ne 2

1. YpaBHeHUs npssmMoun B NpOCTpaHCTBe.
2. PaccTtosaHume oT TOYKM OO0 NIIOCKOCTMU.

3. Panr matpuubl. Teopema o 6a3ncHOM MUHOPE.

MepeyeHb 3a4aHMN ONSA KOHTPOSbHbLIX paboT

KoHTponbHo-uameputenbHbIn maTtepuan Ne 1.

1. HaxoxaeHune yrnoe wMexay AOByMA HEHyneBbIMW BEKTOpaMu, Mexay npAMbiIMU Ha

NIOCKOCTH, Mexay MnNIOoCKOCTAMU B MNPOCTpaHCTBE, Mexay I'IpFIMOVI M NJIOCKOCTbIO B

NMPOCTPaHCTBE.
2. PewwunTb cuctemy metogom lMaycca, ykasaTb 00LLee pelleHne n 0gHO YacTHoe:
201 H4x9 —x3 —xy, Hx; =1
r1 —x9 +x3 ‘x4 225 =0
3r1 +3x2 —3rx3 —3x4 +4x5 =
4xy 4Dxry —bwry —Ddxy +Tzz; =3
3. MpoBepuTb, 0b6pasyloT nu cnegyrowmne maTpuubl 6asnc B NpoCTpaHCTBE KBagpaTHbIX

MaTpuL, BTOPOro nopsaka:
3 2 2 —1 3 —1 —4 6

-1 4 )’ —4 2 )7 -2 =2 )’ 1 1)/

KoHTponbHo-uameputenbHbIn maTtepuan Ne 2.

1. Cob6cTBEHHBbIE YMcna U COBCTBEHHbIE BEKTOPLI IMHENHOMO onepaTopa.
Xapaktepuctuyeckoe ypasHeHue. [puseeHne matpuubl IMHEMHOrO onepaTopa K

aunaroHanbHOMy BUAy.

2. OnpepenuTb TUN NOBEPXHOCTU U 1306pa3unTb eé ackna 18 x*+32 y°— 50 2= 2.

3.

Jlana maTpuna JmHeitHoro onepartopa A B 6asuce B = (€1, €3):

(0)

Haiitu ee maTpury B 6asnuce B: &, = —e; + &3, e, =eée] — 2és.
puiy 1 ; 2



KoHTponbHo-uameputenbHbIn matepuan Ne 3.

1. OnNunc: KaHOHWYeCKoe ypaBHEeHWe, CBOWUCTBA CUMMETPUM U XapaKTepUCTUKM,

dookanbHoe, AupeKTopuanbHoOe U ONTUYECKOE CBOMCTBA.

2. CocTtaBuTb ypaBHeHNA BuccekTpuc mexay npsambiMmn 2x - 3y -5 =0, 6x -4y +7 = 0.
3. PelimnTb MaTpnyHoe ypaBHeEHME:
1 3 4
_ 1 1 3
X - -2 -3 1 —(_2 _10>

2 5 4



NIUCT COrNMACOBAHUN

PABOYAA MPOrPAMMA YYEEHOW OUCLMINHDI

Hanpasnenue/cneunansHocTb 03.03.02 duaunka

OucumnnunHa B1.0.13 AHanuTnyeckas reoMeTpust 1 nMHenHas anrebpa.

Mpodunb nogrotoBkn Pusmka NasepHbIX U CNEKTPasibHbIX TexHonorun; dunsunka TBepaoro

Tena; AoepHaga n megmumHckas dusuka.

dopma oby4veHus o4Has

Y4yebHbin rog 2022/2023

OTBETCTBEHHbIN UCMOMNHUTENDb

3aBeaytowmmn kacegpor mateMaTn4eCcKomn ’
JPU3MKM U NHPOPMALIMOHHBIX TEXHONOMNN hepias " Mepecenkos C.A. 28.06.2022

cnonuutenu

[loueHT kadheapbl MaTeMaTU4ECKON

POU3NKN N NTHPOPMALMOHHBIX TEXHOSOTNI Hopodees [.J1. 28.06.2022
COINMACOBAHO
KypaTtop OOI1
Nno HanpasfeHno/cneLmanbHOCTH 28.06.2022
noonucek pacwughposka nodnucu
HavanbHuk otaena obenyxunsanms 3HB 28.06.2022
noonucek pacwugpoeka nodrnucu

[Mporpamma pekomeHaoBaHa Hay4yHO-METOANYECKMM COBETOM hM3NYECKOro hakynbTeTa,
npotokon Ne6 ot 27.06.2022r.




