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PABOYASA NPOrPAMMA YYEBHOW OUCLUUMNNUHDI

51.0.12.02 AHanuTu4yeckasa reomeTpua U NInMHeMHasa anredpa

1. Kog n HanmeHoBaHMWe HanpaBrieHMUA NOAroTOBKU/CNeunanbHOCTH:
11.03.04 SnekTpoHMKa M HAHO3NEKTPOHUKA

2. NMNpocdunnb nogroroBku/cneymnannsauma: ViHterpanbHasa anekTpoHmKa un
HaHOSNEKTPOHUKA.

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

MareMaTu4eckon Ousmkmu n MHOOPMAaLIMOHHBIX TEXHOMOTUNA.

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

MaTeMaTUYECKMUX 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):

Ko HasBaHune Koa(el) | MHankatop(bl) lMnaHnpyemble
KOMNEeTEeHUMUK pesyneraTtbl 06y4yeHus
OrlK- | CnocobeH Or1K- Bnapgeet 3HaHuaAMHK [eMOHCTpUpyeT 3HaHuS
1 NPUMEHSATb 1.1 dyHOaMEeHTanNbHbIX dyHOaMeHTanbHbIX
6a3oBble 3HaHWS B pasgenoB MateMaTuku | 3aKOHOB NPUPoabI U
obnactn dpunauko- OCHOBHbIX (PU3NYECKNX N
MaTeMaTU4eCKnx u MaTeMaTn4ecKmnx
(nnn) 3aKOHOB.
ecTecTBeHHbIX HayK | OlMK- Cosgaet n npumeHsieT | NpumeHaeT omsnyeckmne
B chbepe cBOeN 1.2 MaremMaTtunyeckue 3aKOHbI U
npogeccuoHansHom Moenun B CBOeN MaTemMatuyeckme MeToabl
OEeATENbHOCTH NpaKkTU4YeCcKomn ANsa peleHns 3agay




DesaTenbHOCTU TEOPETUYECKOTIO U
NPUKNagHoro xapakrepa.

Orl1K- YMeeT oueHunBaTtb Mcnonb3yeT nonoxeHus,

1.3 rpaHunLbl 3aKOHbl N MeTOoAbl
NPUMEHUMOCTH €CTEeCTBEHHbIX HayK AJ1s
NCNosib3yeMblIX peLeHnsa NHXEHEPHbIX
MaTemaTUyecKnx 3agad B chepe
Moaenen npu npodgeccmnoHasnbHoOn
peLeHnn TUNOBbIX NesaTenbHOCTM.
npodeccmoHanbHbIX
3agad

12. O6bemM AMcUMNUHBLI B 3a4eTHbIX eauHuuax/4yac. (8 coomseemcmeuu ¢ y4ebHbIM
rnnaHom) —4/144.

dopma NPoMeXXyTOYHOM aTTecTaLun: 3K3aMeH.

13. TpyaoemkocTb No BUAam y4ye6Hom paboTbl:

TpyooemKkocTb
Bup y4ebHomn paboThi Bcero Mo cemecTpam
Ne cemecTpa 1
AyOnTOpHbIE 3aHATUSA 68 68
nexkuumn 34 34
B TOM
amcne: npakTn4eckune 34 34
naboparopHble
CamocTodatenbHas paboTta 40 40
B TOM 4ucne: kypcosasi pabota
(npoekT)
OK3aMeH 36 36
NT1oro: 144 144
13.1. CopepxaHne AUCLUMNIUHDbI:
n/n Peanusauymsa
HanmeHoBaHu pashena
ONCLUMNMUHBI C
e pasgena CopepxaHve pasgena gucuUmniivHbl FIOMOLLLHO
AONCUUNINHDBI .
OHMNanH-Kypca,
QYMK *
1. lekuunn
1.1. | MNMpocTenwne [ekapToBbl KOOPANHATBLI Ha MPSAMOWN.
3apauu HanpasneHHble oTpe3ku. [lekapToBbl
aHanuUTUYecKo | KOOPAWHATLI Ha MNIOCKOCTU U B MPOCTPAHCTBE.
N reomeTpuun. lMpoekumnsa BekTopa Ha ocb. PaccTtosiHne mexay
AByMa Toukamu. [leneHune otpeska B JaHHOM
OoTHoweHuK. NonsapHble, cepurnyeckue m
uunuHapudeckue koopamHatel Onpegenntenm
BTOPOro u TpeTbero nopsgka. Mx ceoncrea.
®opmynbl Kpamepa ans cuctem AByX ypaBHEHUN




C OByMA HEN3BECTHbIMU. PasnoxeHune
onpegennTena no CTpoke nnn CTOJ'I6Ll,y.

1.2.

BekTopHas
anrebpa.

[eomeTpuyeckme BekTopsbl. JIMHeHbIe onepaunn
Hag BekTopamu. JInHenHas 3aBUCMMOCTb
BEKTOPOB. JIMHenHble KOMBUHaLMN OBYX U Tpex
BEKTOPOB. JIMHenHasa 3aBUCUMOCTb YETbIpPEX
BeKkTopoB. ba3nc. AQpdurHHbIE CUCTEMBI
KoopauHaTt. HanpasnstoLwme KOCMHYCbl BEKTOpA.
JlnHenHble ceoncTBa npoekunn. CkanspHoe
npousseaeHune. Anrebpandeckme cBoncTBa
CKanspHoro nponssegeHuns. BoipaxeHue
CKansipHoro Npon3BeaeHns B eKapToBbIX
NPSIMOYToSibHbIX KoopanHaTtax. [paBble 1 nesble
TPOViKM BEKTOPOB. BekTopHOE nponsseneHme.
Anrebpanyeckne cBOMCTBa BEKTOPHOIO
npounsseaeHns. CmellaHHoe Npon3BeaeHne Tpex
BekTopoB. O6bem napannenenunea.
BblpaxkeHne BEKTOPHOIo U CMeLLaHHOro
npounsBedeHNsa B AeKapTOBbIX KOopauHaTax.
dopmyna gns BblYUCIEHUSA BONHOMO
BEKTOPHOIo Npou3BegeHus.

1.3.

JInHenHble
obpasbl
(npsimasg Ha
NAOCKOCTM 1 B
NpOCTpaHCTBE,
NMOCKOCTb).

YpaBHeHue nMHUK Ha NNockocTu. HessHoe,
SIBHOE U NapaMeTpudeckoe 3afaHvs. YpaBHeHue
NOBEPXHOCTU. YpaBHEHNE NUHUN B
npocTtpaHcTBe PasnnyHble opMbl ypaBHEHUS
NPAMON JIMHUN Ha NNOCKOCTU. Yron Mmexay
NPSIMbIMU Ha MIOCKOCTUN. YCNoBUs
napannenbHOCTU U NepneHanKynapHOCTH
NPsSIMbIX Ha NrnockocTn. HopmuposaHHoe
ypaBHeHue npsimon. OTKNOHEHNE N paccTosHne
OT TOYKM A0 NpAMON. [yyok npsmMbIX. PasnuyHble
BUAbl YpaBHEHUSA NnockocTn. HopmuposaHHoe
ypaBHeHue nnockoctn. OTKNoHeHne u
paccTosiHne OT TOYKM 4O NpAMON. [yyku n
CBSA3KKU nriockocTen. [Npamas nuHus B
nNpocTpaHCTBE. Yron Mexay npsMmbsiMu. YCnosus
napannenbHOCTN U NepneHauKyNnApHOCTU
npsamMbix. CBA3ka npAmbIX. BsanmHoe
pacnonoXeHne NpsiMoun 1 NMrocKoCTu B
NpoCTpaHCTBE. Yron Mexay npsiMon u
NNOCKOCTLIO. YCNoBUA napasnnensHOCTU U
nepneHamKynsapHOCTM NPAMON U NIOCKOCTMU.

1.4.

KpuBble
BTOPOro
nopsgka.
MoBepxHOCTU
BTOPOro
nopsiaka.

KaHoHWn4yeckne ypaBHeHus annunca runepbonbl
n napabonebl. MonapHblie ypaBHEHUSA annunca,
rmnep6onbl n napabonbl. Popmyrbl
npeobpasoBaHMs KOOPAMHAT Ha NITOCKOCTU U B
npocTpaHcTee. [puBegeHne K KaHOHUYECKOMY
BMAY YPaBHEHMWI KPMBbIX BTOPOro Nopsiaka.
lMprBeOeHne K KAHOHNYECKOMY BUAY YPaBHEHUN
KpMBbIX BTOPOro nopsiaka. MoBepxHOCTM BTOPOro
nopsiaka.

1.5.

MaTpuyHas
anrebpa.

ApudmeTnyeckoe n-MepHoe NPoOCTPaHCTBO.
MaTtpuubl. Onepaunn Hag maTpuLamu.




Cucremsl
JIMHEeNHbIX
ypaBHEHUN.

Onpegenuntenu n-ro nopsigka. Cuctemsl,
pewaemble no npasuny Kpamepa. PaHr
maTpuubl. Teopema o 6a3ncHOM MUHOpE.
MeToab! BblYMCIEHMSA paHra MaTpuubl. Teopema
KpoHekepa-Kanennu. dyHgameHTanbHas
cuctema peleHnn anga ogHoOpOAHON CUCTEMBI
NMHENHbIX ypaBHeHNn. CTpykTypa obLiero
pelweHuns ons HeOAHOPOOHOW CUCTEMBI
NHenHbIX ypaBHeHnn. Metop lMaycca.

1.6.

JInHenHble
NnpoCTpaHcTBa.

JInHenHble npocTpaHcTBa. JIMHENHO 3aBUCUMbIE
N He3aBUCKMbIE CUCTEMbI BEKTOPOB. basuc B
nuHenHoMm npocTtpaHcTee. MaTtpuyHasa popma
pasnoxeHuna no 6asucy. Matpuua nepexoga K
HoBOMY Hasncy. dopmMysbl NpeobpasoBaHus
KoopauHat npu nameHeHnn 6asmca.
MoanpocTpaHcTBa NIMHENHOIO NPOCTPAHCTBA,
nnHerHble MHoroobpasus. JlnHenHasa obonouka
cuctembl BekTopoB. Cymma 1 nepeceyeHme
noanpocTtpaHcTB. Npsmasa cymma
noanpocTpaHCcTB. EBKNMAOBLI NpOCTpaHCTBa.
HepaseHcTBO Kowun-bByHsikoBckoro.
OpToHopMupoBaHHbIN 6asuc. MNpouecc
opToroHanusauuu Npama-LLimnaTa.

1.7.

JTInHenHbie
ornepartopsbl.

JInHenHble onepatopbl. MaTpuua NMHENHOro
onepatopa. lameHeHne maTpuLbl TMHENHOTO
oneparopa npu nepexoae K HoBomy basucy.
lMpounsBeaeHe nnHenHbIX onepaTopoB. Anrebpa
oneparopos. MaTpuua cyMmmbl, Npon3BeaeHus
Ha YnCrio N NponsBedeHNsa NUHENHbIX
onepatopoB. O6paTtHbI onepatop. Aapo n
obpa3 nuHenHoro onepatopa. CobCcTBEHHLIE
yncrna n cobCTBEHHbIE BEKTOPbI NIMHENHOIO
onepaTopa. XapakrepucTuyeckoe ypaBHeHUeE.
ConpsXeHHbIN onepaTop, ero CBONCTBA.
MaTtpuua conpskeHHOro onepatopa B
OpPTOHOPMUPOBaHHOM Ba3suce.
CamoconpsikeHHble onepaTopsbl, YHUTapHble
oneparopsl. lNpuBegeHne matpuubl
CaMOCOMNpPsHKEeHHOro oneparopa K
anaroHanbHoMy BUAY.

1.8.

BunuHemnHble u
KBagpaTU4Hble

dopMbl.

JInHenHble popmbl. ConpsxkeHHoe
NPOCTPaHCTBO. [IBONCTBEHHbIN Gasuc.
BunuHenHble dopmbl. Bug GunnHenHon gopmbl
B cbmkcupoBaHHoM B6asuce. Nepexon kK HOBOMY
6asncy. HeBblpoOXXaeHHbIE, CAMMETPUYHbIE U
NONOXUTENbHO onpefeneHHble BUNUHenHbIe
dopmbl. KBagpaTudHble popmbl. [puBegeHue
KBagpaTtu4yHOM oOpMbl K KAHOHNUYECKOMY BUAY
meTogoMm JlarpaHxa n MeTogoM CoBCTBEHHbIX
BEKTOPOB.

2. NpakTun4yeckne 3aHATUSA

2.1.

MpocTtenwne
3agauv

[lekapToBbl KOOPAMHATBI HA NPSMOW.
HanpaBneHHble oTpe3ku. [lekapToBbl




aHanuTn4ecko
N reomeTpuu.

KoopauHaTbl Ha NSTIOCKOCTM M B MPOCTPaHCTBE.
lMpoekunsa BekTopa Ha ocb. PaccTtosHne mexay
ABYMsi Toukamu. [leneHne otpeska B JaHHOM
OTHoweHuK. MNonsapHble, cepunyeckue u
uunuHapudeckue koopauHatel Onpegenntenmu
BTOPOro u TpeTbero nopsgka. Mx ceoncrea.
dopmynbl Kpamepa ons cuctem gByx ypaBHEHUN
C ABYMS HEM3BECTHbIMU. PasnoxeHne
onpenenuTensi No CTPokKe unm ctonouy.

2.2.

BekTopHas
anrebpa.

leomeTpuyeckue BekTopsbl. JInHenHbIE onepauumn
Hafg BekTopamMu. JInHenHasi 3aBUCMMOCTb
BEKTOPOB. JIMHENHbIE KOMBUHaUMN OBYX N TPEX
BEKTOPOB. JInHenHasa 3aBUCUMOCTb YeTbIpex
BeKTOpoB. basnc. ApdurHHbIE CUCTEMBI
KoopauHaT. HanpaenstoLme KOCUHYCbl BEKTOpA.
JInHenHble cBoncTBa npoekumn. CkangapHoe
npounsBeaeHune. Anrebpanyeckne cBonmcTea
CcKansipHoro npoun3seaeHusi. BolpaxeHne
CKansipHoOro nNnpon3BedeHnsa B 4eKapToBbIX
NPSIMOYTOSibHbIX KoopanHaTtax. lNpaBble 1 nesble
TPOVIKM BEKTOPOB. BekTopHOE npousseneHue.
Anrebpanyeckme CBONCTBa BEKTOPHOIO
npousBeaeHnsa. CMellaHHoe Npon3BedeHne Tpex
BekTopoB. O6beM napannenenuneaa.
BbipaxkeHne BEKTOPHOIo U CMeLlaHHOro
Npoun3BEeAEHNS B AeKapTOBbIX KOopauHaTax.
dopmyna ons BblYUCNEHNA JBONHOIO
BEKTOPHOIo NPOM3BeaEHMS.

2.3.

JInHenHble
obpasbl
(npsimas Ha
NAOCKOCTU 1 B
NPOCTpaHCTBE,
NNOCKOCTb).

YpaBHeHWe NMHUK Ha NNockocTu. HesisHoe,
SIBHOE U NapamMeTpuyeckoe 3aaHus. YpaBHeHne
NOBEPXHOCTU. YpaBHEHUE NUHUN B
npocTpaHcTBe PasnnyHble popMbl ypaBHEHUSA
NPSIMON NIMHUWN Ha NITIOCKOCTU. Yron mexay
NPSAMbIMU Ha NITOCKOCTU. YCroBus
napannenbHOCTN U NepneHauKynApHOCTH
NpsMbIX Ha nrockocTn. HopmmnposaHHoe
ypaBHeHue npsmon. OTKNOHeHMEe 1 paccTosiHue
OT TOYKM 40 NpsAMON. [y4ok npsambIx. PasnnyHble
BMAbl ypaBHEHUS NrockocTu. HopmupoBaHHoe
ypaBHeHne nnockoctn. OTKNOHEHME U
paccTosHNe OT TOYKM 0 NPAMON. [y4ku n
CBSA3KM NnockocTen. MNpamasn nnuHua B
NPOCTPaHCTBE. Yron Mexagy npsiMbiMu. YCrosus
napannenbHOCTU U NepneHanKynapHOCTH
npsiMbIX. CBA3Ka npsaAMbIX. B3anmHoe
pacnonoXxeHne NPsiMoOMn 1 NIIOCKOCTH B
NPOCTPaHCTBE. Yron mexagy npsiMon u
NAOCKOCTLI0. YCroBus napannensHoCTu u
nepneHanKynsgpHOCTU NPSMON 1 NSIOCKOCTM.

2.4.

KpvBble
BTOPOro
nopsiaka.
[MoBepxHOCTU

KaHoHu4yeckne ypaBHeHWst annunca runepbonbl
n napabonel. MNonspHble ypaBHEHUS annunca,
rmnepbosnbl n napadonbl. Popmynbl
npeobpasoBaHWs KOOPANHAT Ha NJIOCKOCTU U B




BTOPOrO
nopsaaka.

npoctpaHcTee. [puBegeHne K KaHOHUYECKOMY
BMAY YPaBHEHUIN KPUBbLIX BTOPOro Nopsiaka.
MpuBeneHmne K KAHOHNYECKOMY BUAY YPpaBHEHUN
KpmBbIX BTOpPOro nopsiaka. NMosepxHOCTM BTOPOro
nopsiaka.

2.5.

MaTpuyHas
anrebpa.
Cuctembl
NNHENHbIX
ypaBHEHUN.

ApundmeTnyeckoe n-mepHoe NPoCTPaHCTBO.
Matpuubl. Onepauunm Hag MaTpuLamu.
Onpegenutenu n-ro nopsigka. Cucremsl,
pewaemble rno npasuny Kpamepa. PaHr
mMaTpuubl. Teopema o 6a3MCHOM MUHOpE.
MeToabl BblYMCIIEHNA paHra maTpuubl. Teopema
KpoHekepa-Kanennu. dyHaameHTansHas
cuctemMa pelueHuin ons oOgHOPOOHOW CUCTEMBI
NMHeNHbIX ypaBHeHun. CTpykTypa obLuero
peleHns ons HeOAHOPOOHOW CUCTEMbI
nuHenHbIX ypaBHeHnn. Metop lMaycca.

2.6.

JInHenHble
NpOCTPaHCTBA.

JInHenHble npocTpaHcTBa. JIMHENHO 3aBUCUMblE
N He3aBUCKMMbIE CUCTEMbI BEKTOPOB. basunc B
NHenHoM npocTpaHcTBe. MatpuyHas dopma
pasnoxeHua no basucy. Matpuua nepexoaa K
HoBoMy 6asucy. Popmynbl npeobpasoBaHms
KoopauHaT npu nameHeHnn 6asuca.
MognpocTpaHcTBa NMMHENHOro NPOCTPaAHCTBA,
NMHENHbIE MHOroobpasu4. JInHenHas obonoyka
cuctembl BektopoB. Cymma 1 nepeceyeHme
noanpocTtpaHcTB. [psmasa cymma
noanpocTpaHCcTB. EBKNMAOBLI NpOCTpaHCTBa.
HepaseHcTBO Kowwmn-ByHAKOBCKOro.
OpToHOopMupoBaHHbIN 6asuc. MNpouecc
optoroHanusauuu pama-LLimnaTa.

2.7.

JInHenHble
oneparopsbl.

JInHenHble onepaTtopbl. MaTpuua IMHENHOro
oneparopa. ameHeHne matpuLbl TIMHENHOTO
oneparopa npu nepexoae kK HoBomy 6asucy.
lMponsBeaeHmne nuHerHbIX onepaTtopoB. Anrebpa
onepaTtopoB. MaTpuua cymmbl, Npon3BegeHus
Ha YMCno 1 Npou3BeaeHNS NNHENHbIX
oneparopos. O6paTHbI onepaTop. A4po u
obpa3 nnuHenHoro onepatopa. CobcTBEHHLIE
yncna n cobCTBEHHbIE BEKTOPbI NIMHENHOIO
oneparopa. XapakTepucTn4yeckoe ypaBHeHue.
ConpsipKeHHbIWM onepaTop, ero CBoUCTBa.
Matpuua conpspkeHHOro onepaTtopa B
OPTOHOPMMPOBAHHOM Ba3suce.
CamoconpsikeHHble onepaTopbl, YyHATapHble
onepatopsbl. NpuBeaeHne matpuubl
CaMOCONpPSXXEHHOro oneparopa K
AnaroHasibHOMy BuUay.

2.8

BunuHenHble u
KBagpaTuyHble

dopmbl.

JInHenHble hopmbl. ConpsikeHHoe
NPOCTPaHCTBO. [1BONCTBEHHbIN Ga3uc.
BunuHenHble oopmbl. Bua 6unmHenHomn popmbl
B omkcmpoBaHHOM 6asuce. Nepexon K HOBOMY
6asncy. HeBblpoXXaeHHbIE, CUMMETPUYHbIE U
NONOXUTENbHO onpefeneHHble BUNNHENHbIE




dopmbl. KBagpatunyHble popmebl. [puBeaeHune
KBagpaTU4HOM (POopMbl K KAHOHUYECKOMY BUAY
mMeTogoM JlarpaHxa n MeTogoM COBCTBEHHbIX
BEKTOPOB.

13.2. Tembl (pa3pensl) AUCLUMNNVHBI U BUAbI 3aHATUN:

No Buabl 3aHATMI (KONMYECTBO YacoB)
P HanmeHoBaHue TemMbl CamocToaT
n/ Mpaktny | Jlabopat
(pasgena) gucumnnuHbl Jekumn enbHaa | Bcero
n eckue OpHble
paboTa
1 MpocTtenwmne 3agayn 4 12
" | aHanUTU4YeCKON reoMeTpuUMn.
2. | BektopHasa anrebpa. 4 4 0 4 12
JInHenHble obpasbl (NpsiMasa Ha
3. | NNOCKOCTU N B MPOCTPAaHCTBE, 6 6 0 6 18
NSIOCKOCTb).
KpuBble BTOpOro nopsiaka.
4. | [loBepxHOCTN BTOPOro 4 4 0 6 14
nopsiaka.
5 ManKI‘-IHaﬂ aJ'II'e6pa.VCVICTeMbI 6 6 0 6 18
NMHEVHbIX YPaBHEHWUNA.
6. | JInHenHble npocTpaHCTBa. 4 4 0 4 12
7. | JlnHenHble onepartopebl. 4 4 0 6 14
8. BunuHenHble 1 KBagpaTUYHbIe 2 ° 0 4 8
dopMbl.
Wtoro: 34 34 0 40 108

14. MeToauveckue ykasaHusa onsa ooy4aroLwmxcsa No 0CBOEHUIO AUCLUNIIUHbI.
[ns ocBoeHMst AMCUUNMMHBI ODOyYaloLWMMCH PEeKOMeHAyeTcs B TevYeHue cemecTpa

nocewatb JIEKUMOHHbIE W MNpPaKTUYEeCKne 3aHATUS, OCYLWeCTBNATb MOArOTOBKY K
NPaKTUYECKNM 3aHATUSIM U KONOKBUYMY MO NEKLMOHHOMY KYpCYy.

Mpn nogroToBke K NpakTUYECKUM 3aHATUAM Heobxogmmo npopaboTtaTb TeopeTudeckue
BOMPOCHI C NCNOMNb30BaHNEM MaTepuana fnekumMi n pekoMeHayemMomn nurepartypbl, Nogpo6HO
pasobpaTb nNpuMMepbl pelleHnsa 3agad, pa3obpaHHbIX Ha NeKuMsax, BbIMONHUTL AOMallHue
3aaHns No JaHHOW TeMe.

Mpyn nogrotoBKe K KOMMOKBUYMY MO JIEKUMOHHOMY Kypcy Heobxoammo npopaboTatb
TeopeTudeckme BOMPOCbI [AHHOrO MOAYSMS C MUCMNONb30BaHMEM MaTepuana nekumn wu
pekomMeHayeMon nutepatypbl, NoApobHO pa3obpaTtb NpuMMepsbl, pa3obpaHHble Ha NeKuusXx,
BbIMOMHUTbL AOMALUHWE 3aaHnd No JaHHOMY MOAYIo;

lMokasatenem ycnewHon Tekywen paboTbl CTydeHTa 4BMSETCSA eXeHeaernbHoe
BbIMOMHEHWE  3aJaHUN Ha NpakTUYeckux 3aHaTuax. Metoguyeckoe obecneyeHune
CaMOoCTOATENbHOM paboThbl CTYAEHTOB MO KYpCy BKMOYaET:

e KOHCMEKT NeKunu;
e OCHOBHYIO nuUTEpPATYpPY;
e [OMNOMHUTENBHYIO NUTEPaTYpYy.



15. lNepeyeHb OCHOBHOW U [OMONHUTENILHOW nNUTepaTypbl, PEeCYpPCOB MWHTEPHET,

HeoOGXoAuMbIX AONA OCBOEHUS AOUCUUMIUHBLI  (Crucok numepamypbl  OGOPMASEemcsl 6
coomeemcmeuu ¢ mpebosaHusmu TOCT u ucnonb3yemcs obuwiasi CKkeosHas Hymepauusi 01 ecex eudos
UCMOYHUKO8)

a) OCHOBHas nuTepartypa:

Ne n/n MNCcTOYHUK

XKykos [1.A. AHanuTnyeckasa reoMeTpus n NuHenHasa anredbpa: moayno 1.
AHanuTtuyeckas reometpus: [16+] / [.A. XKykoB; KOxHbI doenepanbHbii
yHuBepcutet. — PoctoB-Ha-[loHy; TaraHpor: KOXHbI heaepanbHbIii YHUBEPCUTET,
2017. - 42 c.: un (OBC «YHunBepcutetckasn 6ubnmoteka onliney)

Menesa A.M. JlnHenHasa anrebpa. AHanuTnyeckasa reomeTpus: yyebHoe nocobue:
[16+] / A.M. UeneBa, N.W. MNpunyukas, N.[l. YepHbix; HoBocnbupckum

2 rocygapCTBEHHbIN TEXHUYECKUIN YHUBEPCUTET. — 5-e u3a-e, ucnp. n gon. —
Hosocunbupck: HoBocnbupckmin rocyqapCTBEHHbIN TEXHUYECKUN YHUBEPCUTET,
2019. — 183 c.: un., Tabn. (3bC «YHuBepcutetckas 6mubnumoteka onliney)

Mpockypsikos UN.B. CbopHMK 3agay no nuHenHon anrebpe: YyebHoe nocobue. —
14-e n3a., crep./ N.B. Mpockypsikos. — CI16: Jlanb. 2019. — 476 c.

INNeposckas E.B. JlnHenHasa anrebpa n aHanutuyeckas reometpus: COOpHUK
4 3agad / E.B. Jlegosckas. — Mocksa: Anstanp: MITABT, 2017 .— 100 c. : nn.
(3BC «YHuBepcutetckas bmbnmorteka onliney)

0) gononHuTenbHasa nuTeparypa:

Ne n/n NcTouHnk
Knetenuk [1.B. C60pHUK 3a4a4 NO aHANUTMYECKOM reoOMeTpun: yyebHoe
1 nocobue gns sy3os / [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: EBpasunnckum oTkpbITbii MHCTUTYT, 2011 — 271c.
(BBC «YHuepcutetckasa bmbnmoteka online» K.H. Jlynry [n ap.] .— 7-e nsg. —
M.: Anpuc npecc, 2008 — 574c.

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

Ne n/n Pecypc

1 www.lib.vsu.ru — 3HB BI'Y

2 http.//e.lanbook/com/ - OBC «JlaHb»

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

16. MepeyeHb y4yeOGHO-meTOAMYECKOrO obecneyeHusi ANA CaMOCTOATENIbHOM pPaboThbI
(yyebHo-memodudeckue pexkomeHOayuu, nocobus, 3ada4yHuKu, MemoOu4YecKue yKa3aHUsi O 8bIMO/IHEHUIO
rnpakmu4eckux (KOHMporsibHbIX) pabom u dp.)

Kypc AucumnnuHbl NOCTPOeH Takum obpas3om, 4TOObl MO3BOMUTL CTyAEHTam
MakCUMarnbHO MpPOSABUTL CMNOCOBHOCTL K camMocTosiTenbHoW pabote. [na  ycnewHow
camocTosiTenibHoM paboThbl NpefnonaraeTcsl TECHbIM KOHTAKT C NpenogasaTtenem.

N3yyeHne aucuUMnnUHbI creqyeT HadMHate C nNpopaboTku HacTosiwen paboyen
nporpamMmmbl, 0coboe BHUMaHME yaensas Lensam 1 saagadam, CTPyKType 1 CoaepkaHuio Kypca.



CtyoeHTam pekoMeHayeTcss nonyuntb B 6ubnuoteke y4yebHyto nutepatypy no
ancumnnuHe, Heobxogumyro ans adpdekTuBHOM paboTbl Ha BCeX BMAax ayouMTOPHbIX
3aHATUI, a TaKkke ANna CaMOoCTOATENbHOM paboThbl MO N3YYEHMIO OUCLIMIIVHBI.

CBOEBpEMEHHOE N Ka4YeCTBEHHOE BbINOSMIHEHNE CaMOCTOSTENbHOM paboTbl 6asmpyeTca
Ha cobniaeHNN HacTOAWMX peKoMeHAauuh U U3YyYeHUN PEeKOMEHAOBaHHOW NuTepatypbl.
CTyoeHT MOXeT [OMOSfHUTb  CMMCOK  MCMOMb30BaHHOM  NMTepaTypbl  COBPEMEHHbLIMU
NUCTOYHMKaAMMW, He npeacTaBneHHbIMW B CMWCKE pPEKOMEHAOBAHHOW nuTepaTtypbl, U B
AanbHenwem Ucnonb3oBaTb CO6CTBEHHbIE NOArOTOBMNEHHbIE YY4ebHbIe MaTepuansl.

YcnewHoe OCBOEHME Kypca npegnonaraet akTMBHOE, TBOpYECKOe yvacTue CTydeHTa
nyTem niaHoOMepHOW, NOBCEAHEBHON paboThl.

17. OOpa3oBaTenbHble TEXHONOrMMU, UCNoNb3yemMble ANs peanusauum y4ebHoOWM
ANCLUMNSINHBI, BKIOYas AOUCTaHUUOHHbIe obpa3soBaTtenbHble TexHonorum (OOT),
3NeKTpPoHHoe obyyeHue (30), cMmellaHHOe ObyyeHue:

MpoBeaeHne Nekumii, NPakTUYECKNX 3aHATUN ( C aKTUBHBIM BOBIIEYEHNEM CTYAEHTOB B
obcyxaeHne matepuana 3aHsaTus).

18. MaTepnanbHoO-TeEXHNYECKOe obecneyeHme QUCLMNIINHDI:

JlekunoHHas ayountopus.

19. OueHouYHbIe cpeacTBa ANA NPOBeAEHNA TEKYLEeNn N NPOMEXYTOYHOW aTTecTaunn:

Mopsaok oueHKM 0CBOeHMst obyvatommmncs y4ebHoro Mmatepuana onpegensietcs
coAepxaHneM crnenyroLmMx pasnenos ANCUUNINHDI:

HanmeHoBaHue
No pasnena WNHavkaTop(bl)
KomneTteHumsi(n) | OOCTUXEHUS OueHouHble cpeacTaa
n/n OUCLUMMUHDBI KOMNETEHLMM
(moayns)
OriK-1.1
1. | Pasgensl 1-8 OTK-1 OMK-1.2 KM, TecTbi
Orl1K-1.3
[MpomexyToyHas aTTecTaums [MepeyeHb BOMpoOCOB
dopma KOHTPOnS - 3K3aMeH MpakTnyeckoe 3agaHne

20. TunoBble OLEHOYHbIE CcpeacTBa U MeToAMYeCKMe MaTepuanbl, onpeaensiowume
npoueaypbl OLeHUBaHUSA

20.1 TekywMMK KOHTPOSIb yCNEeBaeMOCTH

KoHTponb ycneBaemMocTy No ANCUUMNINHE OCYLLLECTBMSIETCSA C MOMOLLbIO Creayowmnx
OLEHOYHbIX CPeACTB: AOMaLLHNe 3aaHusl, TeCTOBble 3aaaHus.
[ns oueHMBaHUS pe3ynbTaToB O0Oy4YeHUs Ha 3k3aMeHe wucnonb3yetcs 4-b6annbHas
LUKana: «OTNINYHOY», «XOPOLLOY, «YAOBMNETBOPUTENBHOY, «HEYAOBNETBOPUTENBHOY.
[ns oueHnBaHNS pe3ynbTaToB 00yYeHUst Ha 3a4eTe UCMONb3YeTCs — 3a4TEHO, HE 3a4TEHO.



COOTHOLLEHNE  KPUTEPUEB OLEHMBAHUS  KOMMETEHUWA, YPOBHA  COPMUPOBAHHOCTM
KOMMNETEHLMIN W LIKanbl OLEHOK Ha 3K3aMeHe.

YpoBeHb
Kputepum oueHnBaHMs KOMMNETEHLNN chopMUpPOBaAHHOCTM LLikana oueHok
KOMNETEeHLUMN
Ob6y4arowmnmncs nmeet NonHoe 3HaHue [MoBbILWEHHbIN OT1nunyHo
TEOpPETUYECKOro Kypca ANCLUMUNIINHDI, YPOBEHb

cnocobeH NnncTpupoBaTh OTBET
npumepamu, baktamu, AaHHBIMU HaY4HbIX
NCCNeaoBaHUii, NPUMEHSITb TEOPeTUYECKNe
3HaHUS 4N peLleHns NpakTUYeckmx 3agaq
BXOASLUMX B MPOrpamMmy.

OOyyvaroLnnca nmeeT xopoLuee 3HaHue Ba3zoBbIn ypoBeHb XopoLwuo
TEOPETUYECKOrO Kypca, BO3MOXHbI
HEeKOTopble HeQo4veTbI, cnocobeH faBaTb
npaBusbHbIE OTBETLI HA AOMONHUTENbHbIE
BONPOCHI, YMEET pelaTtb 3agaym no
OonbLuen Yactu Kypca.

O6yyarowuincs Brnageet 3HaHNEM [MoporoBbIfi ypOBEHb |  YOOBNETBOPUTENBHO
OCHOBHbIX MOMEHTOB TEOPETUYECKOro
Kypca (doopMyr, Teopem), yMeeT peLuaTb
npocTenwne 3agadm no Kypcy.

Y obyyatoLlerocs OTCyTCTBYHOT 3HAHUS - HeynoBneTBopuTenbHO
OCHOBHbIX MOMEHTOB TEOPETUYECKOIO
Kypca, OTCYTCTBUE NPaKTUYECKMX HaBbIKOB
Mpv pelLeHnn 3agau.

20.2 TecTOBbIE 3aaaHUA

TeKyu_wle arTectaunm npoBogATCA B cbopme OTBETOB Ha BOMNPOCHLI N peLueHnAa 3agad
KOHTPOJ1bHO-U3MEPUTESbHbIX MaTepunasros.

Tekywasn atrectauusa Ne 1

1. CwmewaHHoe npousBegeHme.
2. Ycnosus KONMMHEapHOCTM N KOMMNTaHapHOCTN BEKTOPOB.
3. O6patHasa maTpuua. Heobxogmmoe n goctatodHOe yCrioBue CyLLeCTBOBaHWS,

€0MHCTBEHHOCTb, (hopMyna Ans Bbl4MCNEHUS 00paTHOM MaTpuLbl.
Tekywasn atrectaums Ne 2
1. YpaBHeHUs NpsAMO B NPOCTPaHCTBE.

2. PaccTtosiHne oT TOYKM 4O NSTOCKOCTH.

3. PaHr matpuubl. Teopema o0 6a3sMCHOM MUHOpE.



20.3 NepeyeHb 3agaHUn ANA KOHTPONbHbIX paboTt
KoHTponbHO-uameputenbHbin matepmuan Ne 1.

1. BbluMcneHne yrnoe mexay ABYMSI HEHYNeBbIMW BeKTOpamu, Mexay npsMbiMUA Ha

NIIOCKOCTH, MexXay MNMOCKOCTAMU B MNPOCTPAHCTBE, Mexay I'IpFIMOI7I N TMJNOCKOCTbIO B

NPOCTPaHCTBE.
2. PewunTtb cnctemy metogom lMaycca, ykasatb obLuee peLueHne n ogHO YacTHOE:
2x1 +x9 —x3 —xy +xe =1
xr1 —x9 +x3 +x4 25 =0
3r1 +3x9 —3x3 —3x4 +4xs =2
Ad¢y +Dx9 —Dxz —dxry +Tz5 =3
3. MpoBepuTb, 06pasyloT nNu cneayrwme maTpuubl 6a3nc B NpoCcTpaHCTBE KBadpaTHbIX

MaTpuL, BTOPOro Nopsiaka:
a3 2 2 —1 3 —1 —4 6
-1 4 )’ —4 I -2 =2 )7 1 F N

KoHTponbHo-M3MepuTenbHbIN MaTepuan Ne 2.

1. [okasaTtb, 4TO TpeyronbHMK c BepwuHamn P(-2,-1), Q(6,1), R(3,4) saBnsertcs
NPSIMOYTOMbHbIM.
2. OnpegenuTb  TWM  MNOBEPXHOCTM W NPUBECTU €€ K KaHOHMYECKOMY BuAY

9x’+16 y°+362z° — 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-uameputenbHbin Mmatepuan Ne 3.

1. I'Ipleep,eHvle obuero ypaBHEHUA Kpl/lBOI?I BTOpOro nopsagka Ha MIOCKOCTU

KaHOHMYEeCKOMY 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

20.4 NMpomexyToyHas atrectaums

MNpomexyToyHass aTTecTtauuss no  AUCUMMNMHE OCYLLIECTBISIETCA C  MOMOLLbHO
cnenyoLwmnx oLEHOYHbIX cpeacTs: cobecenoBaHme No 3k3aMeHaUNoOHHbIM GuneTam.

NEPEYEHbL BOIMNMPOCOB 3K3AMEHALIMOHHbBIX BUITETOB

1. [eomeTpuyecKkne BeKTOpbI: onpeaeneHme, onepawummn CrnoxXeHns BEKTOPOB U
YMHOXEHUS BEKTOpa Ha BELLECTBEHHOE YMCIO, CBOMCTBA onepaumi.
2. JInHelHble KOMBMHALMN FeOMETPUYECKMX BEKTOPOB, JIMHEHAS! 3aBUCUMOCTb U

He3aBMCUMOCTb, 6asnc 1 eaUHCTBEHHOCTb pasnoXeHne BekTopa no 6asucy, npeobpasoBaHue
KoopaWHaT NpU CNOXeHUU BEKTOPOB U YMHOXEHMMU Ha YMCIIO.

3. [ekapToBa cuctema KoopauHaT: KoopauHaTbl TOYKM U BEKTOPA, 3a4aHHOro ABYMS
TOYKamu, AeneHne oTpeska B JaHHOM OTHOLLEHUMW.

4. [MonspHasa cuctema KoopauHaT Ha NIIOCKOCTU, UunMHapudeckas u cpepudeckas
CUCTEMbl KOOPAMHAT B NPOCTPAHCTBE.

5. CkanspHoe npoussefeHne reoMmeTpnuyecknx BEKTOPOB: onpegerieHme N OCHOBHbIE
CBOWCTBA, CKansipHOe Npoun3BeaeHne NIMHENHbIX KOMOMHaUUn, hopMyra ckanspHoro
Npoun3BeAeHnsa B KOOpAnHaTax B OPTOHOPMUPOBaHHOM Basuce, BblpaXxeHne AfIvHbl BeKTopa
N yrna Mexay HeHynesbIMW BEKTOpaMU Yepes ckanspHoe npounsseneHne, hopmynbl
OPTOroHasibHON NPOoEKL MM BEKTOPA Ha HanpasieHWe HEHYNEBOrO BEKTOPA U PasnoXeHus
BEKTOpa Mo OpToroHanbHoMy 6asucy.

6. BekTopHOE nponsBegeHne reoMeTpuYeCcKnX BEKTOPOB: onpeaeneHne, OCHOBHbIE
CBOWCTBA, BEKTOPHOE NPOoM3BeaeHNE NMMHENHBbIX KOMBUHaLMIA, hopmyna BEKTOPHOIO
npovssegeHnsa B NpaBOM OPTOHOPMUPOBAHHOM Hasnce, OpueHTMpoBaHHas nnowanb
napannenorpammMa Ha nyoCKOCTU U onpegenuTens BTOPOro nopsiaka.

7. CwmellaHHOe npousBefeHne reoMeTpuyeckux BEKTOPOB: onpeaerneHme, OCHOBHbIE
CBOWNCTBA, CBSI3b C OPUEHTUPYEMbIM OObEMOM Napannenenunena 1 BolpaxxeHne vyepes
KoopAvHaTbl B NpaBOM OPTOHOPMUPOBaHHOM Gasnce B BUAe onpeaenuTens TpeTbero
nopsgka.

8. [lononHuTenbHble CBOMCTBA BEKTOPHOIO NPOn3BeaeHNA: BOMHOE BEKTOPHOE
npousBeneHne, TOXXAecTBo Akobu, ckanspHoe NponsBegeHne ABYX BEKTOPHbIX
npousseaeHni, popmyrna KOCUHYCOB ChepnyeCcKon reomeTpum, BEKTOPHOE Npon3seneHmne u
dopmyrbl 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 ypaBHEHUS, KAHOHUYECKOe, 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, pellaemMble Nno
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. [puBegeHue kBagpaTUdHON hopMbl K KAHOHUYECKOMY BUAY
mMeTogoMm Jlarpanxa. MNonoxutensHoO onpeaeneHHble kKBagpaTudHble oopmbl. Kputepui
CunbBecTpa nonoXxuTtensHoOM onpeaeneHHoCTN KBagpaTu4Hom oopMbI.

OueHKa 3HaHUIN, YMEHUN 1 HABbIKOB, XapakTepuaytoLasa atanbl hopmMmpoBaHus
KOMMEeTEeHUUN B paMKax U3y4yeHUss ANCLUNMNINHBI OCYLLIECTBIISIETCSA B XOA4E TEKYLLEN U
NPOMEXYTOYHOW aTTecTaumin. Tekyuwias attectauma NpoBogUTCA B COOTBETCTBUM C
[MonoxeHneM o TekyLen aTTectaumm obyyarLmxcs no nporpaMmmam Bbicliero obpasoBaHus
BopoHeXcKoro rocyaapCTBEHHOMO yHMBEPCUTETA. Tekyllasa aTTecTauus NpoBoANTCS B
dopMax: KOHTPOSbHbIX paboT. Kputepun oueHMBaHus NpuBeaeHsb! Bollwe. [NpomexyToyHas
aTTecTaumsi NpoBOAMTCA B COOTBETCTBMM C [onoxeHnem 0 NPOMEXYTOYHON aTTecTaumm
obyvatomxcs no nporpammMmam BbicLlero obpasoBaHus. KOHTPONbHO-U3MepPUTENbHbIE
MaTepuarnbl MPOMEXYTOYHOM aTTecTaunn BKNKOYaT B ceba TeopeTnyeckne Bonpochl,
NO3BOMSOLLMNE OLEHUTb YPOBEHb MOMYyYEHHbIX 3HaHWN. [py oLEeHUBaHNN UCMOMNb3YOTCA
KayeCTBEHHbIE LLKarbl OLUEHOK. Kputepum oueHnBaHus NpmBeaeHb! BbILLE.



JNIUCT COrMACOBAHUHA

PABEOYASA MPOrPAMMA YYEBHOW ANCUMMITNHDI

HanpaeneHne/cneuynanbHocTb: 11.03.04 ONeKTpoHWKA N HAHOJANEKTPOHUKA

Oucumnnuua: 61.0.12.02 AHanutn4yeckas reoMmeTpus U nuHenHas anredépa

[Mpodpmnb noarotoBku: MHTErpanbHasa SNeKTpPOHUKa U HAHOSNEKTPOHUKA
dopma obyyeHuns: o4Haa

Y4yebHbin roa; 2024/2025

OTBETCTBEHHbIN UCMOMHUTENb

3aBeayrowmin kaceapon MateMaTnyecKkom
PU3MKN U MHPOPMALMOHHBIX TEXHOSOrUM

Wcnonuutenu
[loueHT Kadbeapbl MaTeMaTN4eCKOn

C.A. lepecenkos 28.06.2024

M3NKN N MHPOPMALMOHHBIX TEXHOOMN E.N. OepesarnHa 28.06.2024

COITIACOBAHO

Kypatop OOI

no HanpaeneHu/cneynanbHOCTH . 2024
noodnucek pacuwughposka nodnucu

HavanbHuk otaena obenyxunsanna 3HB .. 2024
rnoonuck pacuwiughposka rnoodnucu

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