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PABOYASA NPOrPAMMA YYEEHON OUCLMUMIINHDI

B51.0.12.02 AHanuTn4yeckasa reomeTpusa U NUHEeNHas anredpa

1. Kog u» HaumeHOBaHue HanpaBleHns noaroToBku/cneynanbHOCTMU:

11.03.04 SnekTpoHMKa N HAHOINEKTPOHUKA

2. NMpodhnnb nogroroBku/cneymanmsauma: ViHterpanbHasa anekTpoHmKa n

HaHOJ3J1EKTPOHUKA.

3. Keanudmkauma (cteneHb) BbiNnyCcKHUKA: bakanasp.
4. dopma obyyeHuUs: o4Has.

5. Kachegpa, oTBevarowan 3a peanusaumio gucumnnuibl: 0803 kadenpa

MaTremMaTn4eckon dusnkm n MHOOPMaLUOHHBLIX TEXHONOTUNA.

6. CoctaButenu nporpamMmmbi: OepessarnHa Enena iBaHoBHa, kaHaAnaaT pu3nKo-

MaTteMaTnu4eCknx Havyk, AOLEeHT

7. PekomeHaoBaHa: HayyHo-MeToAn4YeCckMM COBETOM (husndeckoro dakybreTa,
npotokon Ne6 ot 27.06.2023r.
8. YuebHbIN roa: 2023/2024 CemecTtp(bl): 1




9.llenu n 3apgayun y4ebHOM ANCLUUNIINHDI:

Llensmn ocBoeHus y4ebHON ANCUMNANHBI ABNAIOTCS:

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

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

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

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

3agaym y4ebHON ANCLIMMINHDI:

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

- opMMpOBaHNE BCECTOPOHHUX 3HaHMN 06 ocHOBax NMMHENHOWN anrebpsbl.

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

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

AvcumnnuHel, KOTOPbLIM NPeALlecTBYET AaHHAA ANCUMUNAMHA:

1. «HauyepTtarensHas reometpusa» (61.0.19);

2. «OduckpeTtHaa matemaruka» (61.0.09).

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

4. « AncbdpepeHumnanbHble 1 nHTerpanbHble ypaBHeHus» (61.0.11).

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

Kog HassaHuve Koa(bl) | MHankaTop(bl) lMnaHupyemble
KOMNETEHL MM pesynbratbl 06yyYyeHus
OlK- | CnocobeH OlK- | Bnageet 3HaHNAMMU [eMoHCTpupyeT 3HaHWS
1 NPUMEHATb 1.1 dyHOAMEHTanbHbIX byHOAMEHTanbHbIX
6a3oBble 3HaHNA B pasaenoB MateMaTukn | 3aKOHOB MPMpoabl U
obnactu gunaunko- OCHOBHBbIX (PU3NYECKMX U
MaTemMaTU4eCKnX u MaTemMaTU4eCKmX
(Mnn) ecTecTBEHHbIX 3aKOHOB.
HayK B cdoepe Orl1K- Cospaet n npumeHsieT | lNpumeHsieT pusmnyeckune
cBoen 1.2 MaremaTunyeckue 3aKOHbI U
npodgeccmnoHanbHon MOOEenn B CBOEN MaTemMaTunyeckne MetToabl
OEATENbHOCTN ANnsa pelieHns 3agad




NpPakTU4eCcKom TEOPETUYECKOro U
[EeATenbHOCTU NpUKNagHoOro xapakrepa.
Orl1K- YMeeT oueHnBaTthb Mcnonb3yet nonoxeHus,
1.3 rpaHnubI 3aKOHbI 1 MeTOoAbI
NPUMEHMMOCTH €CTEeCTBEHHbIX HayK Ans
NCnonb3yemblX peLUEHNS UHXEHEPHbIX
MareMaTu4ecKmx 3agad B cdepe
Mozeneun npum npogeccnoHanbHON
peLleHnn TUNoBbIX [EeATENbHOCTH.
npodeccnoHanbHbIX
3apav

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

dopma NpPoMeXyTOYHOM aTTecTaLlun: 3K3aMeH.

13. TpyaoemkocTb No BUAaM y4ebHOM paboTbl:

TpyooemKoCTb
Bua yuyebHon paboTsbl Bcero Mo cemecTpam
Ne cemecTpa 1

AyOuTOpHbIE 3aHATUS 68 68

nekumm 34 34

B TOM
i npakTn4eckne 34 34

yucne:

nabopartopHbie
CamocTtosaTenbHas paborta 40 40

B TOM 4uncne: Kypcoasi paborta

(MpoeKT)
JK3ameH 36 36

NToro: 144 144

13.1. CopepxaHme AUCUUNIIUHDbI:
n/n Peanusauus
HanmeHoBaHu pasnena
ANCLMNIINHBI C
€ pasgena CogeprxaHne pasgena guCUUnIIvHbI NOMOLLbI0
ANCLMNITNHDI y
OHNanH-Kypca,
QYMK *
1. Jlekunn
1.1. | MpocTenwme [ekapToBbl KOOpPAMHATLI HA MPSMOWN.
3aga4n HanpaBneHHble oTpeskun. [lekapToBbl

aHanUTU4eCcKo | KOOpAWHAaTLI Ha NIOCKOCTU U B MPOCTPAHCTBE.

N reoMeTpum. lMpoekuna BekTopa Ha ocb. PaccToaHne mexay
ABYMsi Toukamu. [leneHune oTpeska B JaHHOM
OTHoweHuu. MNonsapHble, chepudeckune un
unnuHgpudeckne koopamHatel Onpegenurenm
BTOPOro U TpeTbero nopsaka. MIx ceomncrea.
dopmynbl Kpamepa gnst cuctem Byx ypaBHEHUN




C ABYMSI HEU3BECTHbIMU. PasnoxeHune
onpenenuTens No CTpoke Uy ctonouy.

1.2.

BekTopHas
anrebpa.

[eomeTpuyeckme BekTopbl. JIMHEHbIe onepaunm
Haz BekTopamu. JInHenHasa 3aBUCUMOCTb
BEKTOPOB. JINHENHbIe KOMOUHaUUKN OBYX U Tpex
BEKTOPOB. JInHenHasa 3aBUCUMOCTb YeTbIpeX
BekTOpoB. basnc. ApurHHbIE cUCTEMBI
KoopauHaTt. HanpasnstoLme KOCUHYCbl BEKTOPA.
JInHenHble cBoncTBa npoekumn. CkanspHoe
npounsseneHue. Anrebpandeckne cBoncTBa
CcKanspHoro nponsseneHus. BeipaxeHue
CKansipHOro nNpoussefeHns B AeKapTOBbIX
NPAMOYTorbHbIX KoopAanHaTtax. [paBble 1 nesble
TPOWKKM BEKTOPOB. BekTopHOE nponsBeaeHme.
Anrebpaunyeckme CBONCTBa BEKTOPHOIO
npoussegeHus. CmellaHHoe NnponsseaeHne Tpex
BekTopoB. O6beM napannenenuneaa.
BblpaxeHrne BEKTOPHOIo 1 CMeLLaHHOro
npou3BedeHns B JeKapToBbIX KOOpAMHATaxX.
dopmyna onga BblYUCIEHUS ABONHOIO
BEKTOPHOIO Npon3BeaeHus.

1.3.

JInHenHble
obpasbl
(npsimasd Ha
NNOCKOCTM 1 B
NpOCTPaHCTBE,
NMOCKOCTb).

YpaBHeHWe NNMHUM Ha NII0CKOCTU. HesBHOE,
SIBHOE M napameTpudeckoe 3agaHund. YpaBHeHue
NOBEPXHOCTU. YpaBHEHME NIUHUM B
npocTtpaHcTee PasnuyHble hopMbl ypaBHEHNS
NPSAMON IMHUM Ha NIIOCKOCTU. YTon mexay
NPAMbIMU Ha NAIOCKOCTU. YCOBUS
napannenbHOCTU 1 NepPneHanKynapHOCTU
NPAMbIX Ha NNOCKOCTU. HopMmmnpoBaHHOEe
ypaBHeHue npsimonr. OTKNOHEHNE N paccTosHNe
OT TOYKM A0 NpsiMOn. [yyok npambIX. PasnnyHble
BMAbl ypaBHEHUS NNOCKOCTU. HopmumpoBaHHOe
ypaBHeHue nriockoctn. OTKIIOHEHME U
paccTOAHME OT TOYKKU 40 NPAMON. [y4ku n
CBA3KKU nriockocTen. MNpamasa nuHus B
NPOCTpaHCTBE. Yron mMexay npsimoiMn. YcroBusa
napannensHOCTU 1 NepneHAnKYNapHOCTH
npsimbix. CesA3ka NpsamMbix. BaanmHoe
pacnonoXeHue NpsiMon 1 NIOCKOCTU B
nNpocTpaHcTBe. Yron mexay npsmou u
NSIOCKOCTbI. YCNoBUS NapanfenbHOCTU U
nepneHaMKynApHOCTU NPSIMON U NITOCKOCTU.

1.4.

KpuBble
BTOPOro
nopsaka.
[MoBepxHOCTH
BTOPOro
nopsgka.

KaHoHuyeckne ypaBHeHUs annunca runepbonsl
n napabonebl. [NonspHble ypaBHEHUSA annumnca,
rmnepo6onbl 1 napabonsl. Popmyrbl
npeobpasoBaHNsa KOOpAUHAT Ha MIIOCKOCTN N B
npocTtpaHcTse. NpuBeaeHne K KAHOHNYECKOMY
BUAOY ypaBHEHUN KPUBLIX BTOPOro nopsaka.
lMpuBeneHne K KAHOHNYECKOMY BUAY YpaBHEHUM
KpuBbIX BTOPOro nopsigka. NoBepxHOCTM BTOPOro
nopsiaka.




1.5.

MaTtpuyHas
anrebpa.
Cuctembl
NUHENHbIX
YypaBHEHUI.

ApucmeTryeckoe n-mMepHOe NPOCTPaHCTBO.
Matpuubl. Onepauuu Hag maTpuuamu.
Onpepenutenn n-ro nopsgka. Cucremsl,
pelwaemble no npasuny Kpamepa. PaHr
maTpuubl. Teopema o0 6a3MCHOM MUHOpE.
MeTogbl BbluMCNEHNA paHra MaTpuyubl. Teopema
KpoHekepa-Kanennu. dyHaameHTanbHas
cuctemMa pelleHun gnsa ogHOpPOaHOM CUCTEMBI
NUHEeNnHbIX ypaBHeHu. CTpykTypa obLiero
pelueHns Ansi HeOOHOPOOHOW CUCTEMDB
NNHENHbIX ypaBHeHnn. MeTtop Maycca.

1.6.

JInHenHblie
NnpocTpaHCTBa.

JInHenHble npocTpaHcTBa. JIMHENHO 3aBUCUMbIE
N He3aBUCKMMbIE CUCTEMbI BEKTOPOB. basuc B
NUHEeNHOM npocTpaHcTBe. MaTtpuyHasa dpopma
pasnoxeHus rno 6asucy. Matpuua nepexoga K
HoBoMY Gasucy. Popmynbl npeobpaszoBaHus
KoopguHaT npu n3aMeHeHun basuca.
MognpocTpaHcTBa NMMHEMHOIO NPOCTPAHCTBA,
NHEeNHbIe MHOoroobpasu4. JInHenHas obonoyka
cucTeMbl BekTopoB. CymMma u nepeceyeHune
nognpocTtpaHcTs. [Npamas cymma
NnoAnpoCTpaHCTB. EBKNMAOBLI NPOCTPAHCTBA.
HepaseHcTBO Kowwm-byHsakoBckoro.
OpToHOpMUpOBaHHbIN 6asnc. MNpouecc
opTtoroHanusauum Npama-LLmnagra.

1.7.

JInHenHble
onepaTtopsbl.

JInHenHble onepatopbl. MaTpuua NMHENHOrO
oneparopa. IameHeHne maTpuLbl IMHENHOTO
oneparopa npu nepexoae kK HoBomy 6asucy.
lMpounsBeaeHne nuHenHbIX onepaTtopos. Anredpa
onepartopoB. MaTtpuua cymmbl, NPOM3BEAEHMS
Ha YMCNo N NPOM3BeaeHUSA NMNHENHbIX
onepatopoB. O6paTHbI onepaTop. AQpo u
obpa3s nuHenHoro onepartopa. CobCcTBeHHbIE
yucna n cobCTBEHHbIE BEKTOPbI FIMHENHOMO
onepartopa. XapakTepucTu4eckoe ypaBHeHME.
ConpsiKeHHbIN onepaTop, ero CBOMCTBA.
MaTpuua conpspkeHHOro orneparopa B
OpPTOHOPMMPOBAHHOM Ga3suce.
CamoconpsikeHHble onepaTopbl, YyHATapHbIe
onepatopsl. MpnBegeHne maTpuubl
camMoconpsiXKeHHOro oneparopa K
anaroHanbHoOMy BUAY.

1.8.

BunuHenHbie n
KBagpaTuyHble

dopMmbl.

JInHenHble popmbl. ConpsikeHHoe
NPOCTPaHCTBO. [1BONCTBEHHLIN Ba3uc.
BunuHenHble popmbl. Buag 6unmHenHon goopmel
B (bmkcmpoBaHHOM Gasuce. Nepexoa kK HoBOMY
6asucy. HeBblpoXxaeHHblE, CUMMETPUYHBIE U
NOMNOXNTENbHO onpeaeneHHble BUNMHenHbIe
dopmbl. KBagpatndHele popmbl. [pnBeaeHue
KBagpaTU4HOM (POpMbl K KAHOHUYECKOMY BUAY
mMeTogoMm JlarpaHxa n MeTogoM CoBCTBEHHbIX
BEKTOPOB.

2. NpaKkTn4yeckne 3aHATUA




2.1.

Mpoctenwune
3agayu
aHanuTU4ecko
N reomeTpumn.

[exkapToBbl KOOpANHATBI HA NPSIMOW.
HanpasneHHble oTpeskun. [lekapToBsbl
KoopauHaTbl Ha NSIOCKOCTM U B MPOCTPaHCTBE.
lMpoekuma BekTopa Ha ocb. PaccTosHue mexay
ABYMs Todkamu. [leneHune oTpeska B JaHHOM
oTHoLeHuK. [NongapHble, cdepundeckme n
uunuHapudeckue koopauHatel Onpegenutenu
BTOPOro 1 TpeTbero nopsagka. Mx ceoncrea.
®opmynbl Kpamepa gnst cuctem AByx ypaBHEHUN
C ABYMS Hen3BeCTHbIMU. PasnoxeHne
onpegenuTens no CTpoke nnu ctonouy.

2.2.

BekTopHas
anrebpa.

leomeTpuyeckne BekTopbl. JIMHeHbIE onepaunn
Haf BekTopaMu. JInHenHasi 3aBUCUMOCTb
BEKTOPOB. JINHENHbIE KOMOMHaALMKN OBYX U Tpex
BEKTOPOB. JINHEeNHasn 3aBUCMMOCTb YeTbipex
BekTopoB. basuc. ApunHHbLIE CUCTEMBI
KoopauHaTt. HanpasnstoLme KOCUHYCbl BEKTOpa.
JInHenHble cBoncTBa npoekumn. CkansipHoe
npounssegeHue. Anrebpandeckune cBoMCTBa
CcKansipHoro npousseneHns. BolpaxeHue
CKansipHoro npon3segeHns B 4eKapToBbIX
NpsIMOYronbHbIX KoopanHaTax. Npasble 1 neBble
TPOWKM BEKTOPOB. BekTopHOE nponsseneHue.
Anrebpanyeckme CBONCTBa BEKTOPHOIO
npounssegeHus. CMellaHHoOe nponsBeaeHne Tpex
BekTopoB. O6bem napannenenuneaa.
BblpaxkeHne BEKTOPHOIo U CMeLlaHHOro
npounsBeaeHns B AeKapTOBbIX KOOpAMHAaTaXx.
dopmyna ons BblYUCNEHUS OBONHOIMO
BEKTOPHOIO NPOn3BEAEHMS.

2.3.

JInHenHbIE
obpasbl
(npamas Ha
NAOCKOCTU U B
NpoCTpaHCTBe,
NMOCKOCTb).

YpaBHEHUE NMHUN Ha NNOCKOCTU. HesBHoe,
SIBHOE 1 napameTpuyeckoe 3afaHund. YpaBHeHue
NOBEPXHOCTU. YpaBHEHME NMNHUN B
npocTpaHcTBe PasnunyHblie opMbl ypaBHEHNSA
NPAMOM NIMHUKX Ha NMAOCKOCTU. Yron mexay
NPAMbIMU Ha NNOCKOCTU. YCIOBUSA
napannensHOCTU 1 NepneHAnKYNsapHOCTH
NPAMbIX Ha NNockocTn. HopmmnpoBaHHoe
ypaBHeHune npamon. OTKIIOHEHME N pacCTOAHNE
OT TOYKM 0 NpsiMON. [yyok npambIX. PasnnyHbie
BUAObl YpaBHEHUS NAOCKOCTU. HopmupoBaHHoe
ypaBHeHue nnockoctn. OTKNOHEHME U
paccTOAHWE OT TOYKMU 40 NPAMOWN. [y4ku n
CBSA3KWU nriockocTten. [Npamas nuHus B
npocTpaHcTBe. Yron Mexay npsimbiMu. YCrnoBusi
napannensHOCTU U NeprneHanKyNapHOCTH
npsambiX. Cesaska npsMbix. BaanmHoe
pacrnonoxeHue nNpssMon 1 NIOCKOCTU B
NPOCTPaHCTBE. Yron Mexay npsmoun n
NSIOCKOCTbIO. YCOBUS NapannenbHOCTU U
nepneHavKynApHOCTU NPSMON U NITOCKOCTU.

2.4.

Kpusble
BTOPOro

KaHoHMYeckne ypaBHeHUs annunca runep6onbl
1 napabonebl. MonsipHble ypaBHEHWs ANNUMCa,




nopsigka.
lNoBepxHOCTH
BTOPOro
nopsgka.

rmnep6onkl 1 napabonbl. Popmynbl
npeobpa3oBaHnst KOOpAMHAT Ha NIOCKOCTU U B
npocTpaHcTee. NprBeaeHne K KAHOHNYECKOMY
BMAY YPaBHEHWI KPUBbIX BTOPOro nopsigka.
lMpuBeaeHne K KAHOHNYECKOMY BUAY YPaBHEHWN
Kp1BbIX BTOPOro nopsigka. lNloBepxHOCT! BTOPOro
nopsiaka.

2.5.

MaTpuyHas
anrebpa.
Cucrtemsbl
NUHENHbIX
ypaBHEHUN.

ApucmeTryeckoe n-mMepHoOe NPOCTPaHCTBO.
Matpuubl. Onepaumm Hag MaTpuuamu.
Onpegenutenu n-ro nopsgka. Cucremsl,
pewaemble rno npasuny Kpamepa. PaHr
maTpuubl. Teopema o 6a3MCHOM MUHOpE.
MeToap! BblYMCIIEHMS paHra MmaTpuubl. Teopema
KpoHekepa-Kanennu. dyHgameHTanbHas
cuctemMa pelleHnin onst O4gHOPOAHON CUCTEMbI
NMHENHbIX YpaBHeHUN. CTpyKkTypa obLiero
peleHus ons HeOAHOPOOHOW CUCTEMBI
NHenHbIX ypaBHeHnn. Metoa Maycca.

2.6.

JInHenHble
NpoCTpaHCTBaA.

JInHenHble npocTpaHcTBa. JIMHENHO 3aBUCUMbIE
N He3aBUCKMMble CUCTEMbI BEKTOPOB. basuc B
NMHenHoM npocTpaHcTBe. MatpunyHas dopma
pasnoxeHus no 6asucy. Matpuua nepexoaa K
HoBoMY Gasucy. Popmyribl NnpeobpaszoBaHus
KoopauHat npu nameHeHun 6asumca.
lMognpocTpaHcTBa NIMHENHOIO NPOCTPAHCTBA,
NMHENHbIE MHOroobpasu4. JInHenHas obonoyka
cuctemMbl BektopoB. Cymma 1 nepeceveHne
noanpocTpaHcTB. [Npamasa cymma
nognpocTpaHCcTB. EBKNMAOBLI MPOCTPaHCTBA.
HepaseHcTBO Kowwmn-byHsikoBckoro.
OpToHopMUpoBaHHbIN 6asuc. MNpouecc
opTtoroHanusauuu Npama-LLmnara.

2.7.

JInHenHbIe
oneparopsbl.

JInHenHble onepaTtopbl. MaTpuua IMHENHOrO
onepartopa. ameHeHne maTpuLbl IMHENHOIO
onepartopa npu nepexoae kK HoBomy 6asucy.
lMponsBeaeHmne nMHenHbIX onepaTtopos. Anrebpa
onepartopoB. MaTpuua cymMmbl, NpOM3BEAEHNS
Ha YMCNOo U NPOUN3BEOEHUSA NIMHENHbIX
onepatopoB. O6paTHbIN onepaTop. AQpo u
obpas nuHenHoro onepartopa. CobCcTBEHHbIE
yncna n cobCTBEHHbIE BEKTOPbI NIMHENHOIO
oneparopa. XapakTepnucTu4eckoe ypaBHeHME.
ConpsixeHHbI onepaTop, ero CBONCTBaA.
MaTtpuua conpsikeHHOro onepatopa B
OPTOHOPMMUPOBaHHOM Oa3uce.
CamoconpsikeHHble onepaTopbl, YHATapHbIe
onepatopsl. MpnBegeHne maTpulbl
CaMOCONpPSXXEHHOro oneparopa K
anaroHanbHoOMy BMAY.

2.8

BunuHenHble n
KBagpaTn4Hble

dopmbl.

JInHenHble popmbl. ConpsaxxeHHoe
NPOCTPaHCTBO. [IBONCTBEHHbIN Ba3unc.
BunuHenHble oopmbl. Bua GunuHenHom popmebl
B (pukcmpoBaHHOM 6asunce. [Nepexoq K HOBOMY




6asncy. HeBblpOXXAEHHbIE, CUMMETPUYHbIE 1
NOMNOXNUTENbHO onpeaeneHHble BUNMHenHble
dopmbl. KBagpaTtuyHble hopmbl. [puBegeHue
KBagpaTtu4HON OOPMbl K KAHOHMYECKOMY BUAY
meTogom JlarpaHxa n MetogoM CoBCTBEHHbIX
BEKTOPOB.

13.2. Tembl (paspenbl) AUCUUNIIUHBI U BUAbI 3aHATUN:

No Buabl 3aHATMI (KONIMYECTBO YacoB)
n; HanmeHoBaHue TeMbl Mpaktiau | NaGopar CamocTosT
(pasgena) AMCUUNUHLI JTekunn enbHaa | Bcero
n eckme OpHble
paboTta

MpocTtenwne 3?,13,8'414 4 12
aHanMTUYECKON reOMeTpUM.

2. | BekTtopHas anrebpa. 4 4 0 4 12
JInHenHble 06pasbl (Npsimas Ha

3. | NAOCKOCTN N B NPOCTPaHCTBE, 6 6 0 6 18
NSIOCKOCTb).
KpuBbie BTOporo nopsiaka.

4. | [loBepXHOCTN BTOPOro 4 4 0 6 14
nopsiaka.

5 Manvquaﬂ anre6pa.vCV|CTeMb| 6 6 0 6 18
NMHEVHbIX YPaBHEHUM.

6. | JInHenHble NpOCTpaHCTBA. 4 4 0 4 12

7. | JlnHenHble onepaTtopbl. 4 4 0 6 14

8. BunnHenHble n kBagpaTuyHble 2 o 0 4 8
dopMbl.
WToro: 34 34 0 40 108

14. MeToanYeckue ykasaHus Ans ooy4arowmxca N0 0CBOEHUIO AUCLUNTIUHBI.
[ns ocBoeHust AMcUMNMHBLI OByYaloLMMCH PEeKOMEeHOyeTcsl B TeyeHue cemecTpa

nocewaTtb NEKUMOHHbIE U NPaKTUYECKME 3aHATUS, OCYLLECTBIATb NOATOTOBKY K NPaKTUYECKUM
3aHATUSM U KONJTOKBUYMY MO NEKLNUOHHOMY KYpCY.

[Mpn NOAroToBKE K MPAKTUYECKMM 3aHATUSIM Heobxoanmo npopaboTaTb TeopeTnyeckue
BOMPOCHI C UCMOfb30BaHMEM MaTepuana fnekunn n pekomeHagyemonm nutepatypbl, NnogpobHo
pasobpaTb nNpuMMmepbl peleHns 3agady, pas3odbpaHHbIX Ha NeKuusX, BbINOMHUTL AOMallHWe
3a4aHuns No JaHHOW Teme.

Mpn nogrotoBke K KOMMOKBMYMY MO NEKUMOHHOMY Kypcy Heobxoammo npopaboTaTb
TeopeTMyeckMe BOMNPOCbl [AAaHHOrO0 Mogyns C WCNOMb3oBaHWEM Martepuana Iekumi u
pekoMeHOyeMon nuTepaTtypbl, NoapobHO pa3obpaTtb npumepbl, pasobpaHHbie Ha NeKkuusx,
BbIMOMHUTL AOMAaLUHWE 3a4aHus No JaHHOMY MOAYI0;

[MokasaTenem ycnewHon TeKkywen paboTbl CTyAeHTa SABMSETCA exeHeaenbHoe
BbIMOMMHEHWE  3aJaHUN Ha MpaKTU4Yecknx 3aHatmax. Metogmyeckoe obecneveHne
camocCTosATEeNbHON PaboThbl CTYAEHTOB MO KYPCY BKIIOYaET:

e KOHCMEKT NeKUUH;
e OCHOBHYIO NuTepaTtypy;
e [OMNOMHUTENBLHYIO NUTEpPATypy.




15. MepeyeHb OCHOBHOW W [ONONHUTENLHOW nNUTepaTypbl, PECYpPCOB WHTEPHET,

HeoOGXoauMbIX ANA OCBOEHUA AOUCUMUNIIUHbI (CIucoKk rnumepamypbl  OGOPMASemcs 6
coomgemcmeuu ¢ mpebosaHusmu OCT u ucrionb3yemcs obwias ckeosHasi Hymepauusi Ons ecex eudos
UCMOYHUKO8)

a) oCHOBHasi nuTeparypa:

Ne n/n NcTOoYHMK
Kykos [1.A. AHanuTrnyeckasi reomeTpua 1 nuHenHas anrebpa: moaynb 1.

AHanutnyeckasa reometpus: [16+] / O.A. XKykos; KOxHbIN dheaepanbHbIn
yHuBepcuteT. — PoctoB-Ha-[loHy; TaraHpor: KOXHbIn heaepanbHbI YHUBEPCUTET,
2017. - 42 c.: un (OBC «YHuBepcuTeTckasa 6ubnmoteka online»)

Menesa A.M. JlnHenHas anrebpa. AHanuTudeckasa reometpus: yyebHoe
nocobwue: [16+] / A.M. Nene.a, N.U. Mpunyukasa, N.[. YepHbix; HoBocnubunpckni
2 rocygapCTBEHHbIN TEXHUYECKUM YHUBEPCUTET. — 5-€ nsg-e, ucnp. n gon. —
HoBocunbunpck: HoBocnbupckmin rocyaapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET,
2019. — 183 c.: un., Tabn. (36C «YHuBepcutetckas bmbnmnoteka onliney)
MpockypsikoB N.B. COopHWK 3aaay no nuHenHon anredpe: YuyebHoe nocobue. —
14-e n3a., ctep./ N.B. MNpockypsikos. — CI16: JlaHb. 2019. — 476 c.

INleposckas E.B. JInHenHasa anrebpa n aHanutuyeckasa reomeTpus: COOpHMK

4 3agav / E.B. JlegoBckas. — Mocksa: Ansraup: MIABT, 2017 .— 100 c. : un.
(BBC «YHuBepcuteTckas bubnmnoteka onliney)

6) gononHuTenbHaa nuTeparypa:

Ne n/n NcTouHmK
Knetenuk [J.B. C60pHUK 3a4a4 NO aHaANMTUYECKOM reoMeTpun: yyebHoe
1 nocobwue ona sysos / [1.B. KneteHuk; noa pea. H.B. Edpumosa — U13a. 17e, ctep.

— CIN6: Mpodeccus, 2007 — 199c.
Tennos C.E. JlnHenHas anrebpa n aHanutnyeckas reometpua / Tennos C.E.;
PomaHHukoB A.H. — Mocksa: EBpasnnckum oTkpbITbini MHCTUTYT, 2011 — 271c.

(BBC «YHuepcutetckas bubnmnorteka online» K.H. Jlynry [ gp.] .— 7-e uag. —
M.: Ainpuc npecc, 2008 — 574c.

B) MHGOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHbIE PECYPChI (OdhmumnanbHble pecypchl
NHTEpHET)":

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

2 http.//e.lanbook/com/ - 3BC «J1aHb»
3 http://biblioclub.ru/- 3BC «YHuBepcanbHas 6ubnuoteka online»

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrne4vyeHusi ansi CaMoOCTOATENbLHOW paboTbl
(y4ebHo-memoduyeckue pexkomeHOayuu, rnocobusi, 3ada4yHuKu, MemoOu4yecKue yKa3aHUsi MO 8bIMNOSTHEHUI
npakmu4eckux (KOHmMporibHbIX) pabom u dp.)

Kypc AOucumnnuHbl NOCTPOEH TakuMm obpas3oMm, 4Tobbl MO3BONUTH CTyAeHTam
MakCUMarnbHO MpPOSIBUTbL CMNOCOBHOCTL K camocTosTenbHon pabote. [Onsa  ycnewHoun
camocTosTenbHOM paboThbl NpeanonaraeTcsl TECHbIV KOHTAKT C NpenogaBaTenem.

N3yyeHne AaumcumnnuHbl crnegyeT HadnHate C nNpopaboTkM HacTodAwen paboyen
nporpamMmmbl, 0ocoboe BHUMaHWE yaensasa uensim n 3agadam, CTPYKType 1 CoaepKaHuio Kypca.



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

CtyoeHTam pekomeHOyeTcs nonyyntb B Oubnuoteke y4yebHy nutepaTtypy no
ANcumnnnuHe, Heobxoammyto anga acpekTMBHOM paboTbl Ha BCeX BUAAX ayaUTOPHbIX 3aHATUN,
a Takke Ans caMmocToATeNbHOM paboTbl N0 N3YHEHUIO ANCUUNIUHBI.

CBoeBpeMEHHOEe N Ka4yeCTBEHHOE BbIMOSIHEHNE caMocToATeNbHOM paboTbl Ba3npyerca
Ha cobnogeHnn HacToALWMX PEKOMEHZAUUA U U3yYeHMU PEKOMEHOOBAaHHOW nuTepatypbl.
CTyoeHT MOXeT [OMOMHUTb CMWCOK  WUCMOMb30BAaHHOW NuTepaTypbl COBPEMEHHbLIMU
MCTOYHMKaMK, He MNpeacTaBfeHHbIMM B CNUCKE PEKOMEHOOBAHHOW nuTepaTtypbl, U B
AanbHenLweM Ucnosb3oBaTh COOCTBEHHbIE MOATOTOBIEHHbIE Y4ebHbIE MaTepuansl.

YcnewHoe OCBOeHWe Kypca npeanonaraer akTMBHOE, TBOPYEeCcKoe yyacTue CTygeHTa
nyTem nyaHOMepHON, NOBCEAHEBHON paboThl.

17. OOpas3oBaTenbHble TEXHONOrMu, ucnonb3yemble ANA peanu3auum y4ebHoOWM
OUCUMNIINHBLI, BKIOYas [AOUCTaHUMOHHble obpa3oBaTtenbHble TexHonorun (OOT),
3neKTpoHHoe obyyeHue (30), cMmellaHHOe ObyyYeHue:

MpoBeneHne nekunn, NpakTU4ecknx 3aHATUI ( C akTUBHbIM BOBIIEYEHNEM CTYAEHTOB B
obcyxaeHne matepuana 3aHsaTums).

18. MaTepmnanbHoO-TeXHU4YECKoe obecneyeHne AUCLUNIIUHBI:

JlekumoHHasa ayanTtopusi.

19. OueHouYHbIe cpeacTBa ANA NPOBeAeHNA TEKYLWEN N NPOMEXYTOYHOW aTTecTauun:

MopsiaoK OLEHKN OCBOEHUS 0By4atoLmMmMmcs y4ebHoro matepuana onpegensiercs
cofep)XaHneM crieyoLmx pasaenos ANCUMNIIMHBI

HavnmeHoBaHuve
Ne pasnena NHankatop(bl)
- KomneteHumsa(n) | goctmxeHns OueHo4Hble cpeacTsa
n/n ANCUNNNNHBI KOMMETEHLIMN
(Moayns)
OrK-1.1
1. | Pasgenbl 1-8 OIK-1 OlK-1.2 KM, TecTbl
Orl1K-1.3
NMpomexyTovHas aTtTectaums [MepeyeHb BOMpOCOB
dopma KOHTPONS - 3K3aMeH MpakTnyeckoe 3agaHve

20. TunoBble OLEHOYHble CpeacTBa U MeToAMuYecKMe MmaTtepuanbl, onpegensrowue
npoueaypbl OLeHUBaHUA

20.1 TeKywmmn KOHTPOSb yCNeBaemMoCcTu

KoHTpornb ycneBaemMocTy No AUCLMINIINHE OCYLLIECTBASIETCH C MOMOLLbIO CrieayHLLmMX
OLIEHOYHbIX CPeACTB: AOMaLLHME 3a4aHus, TECTOBbIE 3afaHus.
[1ns oueHnBaHMsA pe3ynbTaTtoB 0by4YeHus Ha ak3aMeHe ucnorbayeTcs 4-6annbHas Wwkana:
«OTIIMYHOY», «XOPOLLOY», «YOOBIETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.
[lns oueHnBaHMsA pe3ynsTaTtoB 00yYeHUst Ha 3a4eTe UCMOSb3YeTCs — 3a4TEHO, He 3a4TEHO.



CooTHOLWeEHNEe KpuUTepueB OLEHMBAHWA KOMMETEHUMW, YPOBHA CPOPMMPOBAHHOCTU
KOMMEeTEeHUMN 1 LKarbl OLEHOK Ha 9K3aMeHe.

YpoBeHb
Kputepumn oueHMBaHNA KOMMNETEHUMI cthopMmnpoBaHHOCTU Lllkana oueHok
KOMMeTeHuumn
O6y4atomnmncst MMeeT NorHoe 3HaHue [NoBbILWEHHbIN OTtnunyHo
TEOPEeTUYEeCKOro Kypca AUCUUNINHDI, YPOBEHb

Croco6eH UNCTpMpoBaTh OTBET
npuMmepamu, paktamu, aHHbIMU Hay4YHbIX
nccreqoBaHuii, NPUMEHSATb TEOPETUYECKME
3HaHWA AN peLleHns NpakTUYecknx 3aaad
BXOAALLMX B NporpamMmy.

Ob6y4arowmnncs nveet xopollee 3HaHue ba3oBbIi ypoBEHb XopoLwwo
TEOPETUYECKOTO Kypca, BO3MOXHbI
HeKoTOopble Heao4eThl, cnocobeH AasaTb
npaBusbHble OTBETHI HA JOMNONHUTENbHbIE
BOMPOCHI, YMEET peLuaTtb 3agaym no
GonbLlen YacTum Kypca.

OO6yvarowmnca Bnageet 3HaHNeMm lMoporoBbii ypOBEHb |  YOOBNETBOPUTENBHO
OCHOBHbIX MOMEHTOB TEOPETMUYECKOTO
Kypca (doopmyrn, Teopem), yMeeT peluaTtb
npocTenLne 3agaym rno Kypcy.

Y oByu4atoLerocs OTCyTCTBYIOT 3HaHMS - HeynoBneTBopuTensHO
OCHOBHbIX MOMEHTOB TEOPETUYECKOIO
Kypca, OTCYTCTBUE NPaKTUYECKNX HaBbIKOB
Npv peLueHnn 3agau.

20.2 TecTOoBbIe 3agaHUA

TeKyUJ,I/Ie arTectaumm npoBoaATCA B q)opme OTBETOB Ha BOMNPOCHLI N pelleHnAa 3agad
KOHTPOJ1IbHO-U3MEPUTESIbHbIX MaTepunasros.

Tekywan atrectaums Ne 1

1. CwmewaHHoe npon3BeaeHme.
2. YcnoBusi KONSIMHEAPHOCTU U KOMMNSTAHAPHOCTU BEKTOPOB.
3. Ob6patHasa matpuua. Heobxogmmoe n goctatodyHOE YCroBue CyLLeCTBOBaHNS,

€OMHCTBEHHOCTb, hopMyria Ans BbluMcrieHmst obpaTtHon MaTpuLbl.
Tekywas atrectaumusa Ne 2
1. YpaBHeHWs NpsiMON B NPOCTPaHCTBeE.

2. PaccTosiHMe OT TOYKM [0 MITOCKOCTM.

3. PaHr matpuubl. Teopema o 6a3ncHOM MUHOpPE.



20.3 MNepeyeHb 3apaaHnn AN KOHTPONbHbIX paboT
KoHTponbHO-u3MeputenbHbIn matepuan Ne 1.

1. Bbluncnexune yrmnos Mexny ABYMA HEeHYyINeBbIMU BEKTOpaMu, Mexay MnpAMbiMU Ha

NMOCKOCTU, MeXAy TMJNOCKOCTAMMU B TPOCTPAHCTBE, Mexay I'IpFIMOI7I N MNJIOCKOCTbHO B

NPOCTpaHCTBe.
2. PeluunTtb cuctemy metoaom lMaycca, ykasaTb obliee pelueHne v 0aHO YacTHOe:
207 4x9 —x3 —x4 Hx5 =1
r1 —x9 Hx3 Hx4 225 =0
3r1 +3x9 —3x3 —3x4 H4x5 =
4x1 +bxy —Dxy —dbxry +Tx5 =3
3. MpoBepuTb, 0Opa3yloT N crnegyloLlmne MaTpuubl 6a3nc B NPOCTPaHCTBE KBaApaTHbIX

MaTpuL, BTOPOro nopsiaka:
3 2 2 -1 3 -1 —4 6
-1 4 )’ —4 2 )7 -2 =2 )7 1 1)

KoHTponbHO-uamMeputenbHbi matepuan Ne 2.

1. Hokasatb, 4TO TpeyronbHMKk ¢ BepwwuHamn P(-2,-1), Q(6,1), R(3,4) sBnsetcs
NPSIMOYTOSbHbLIM.
2. OnpeaenuTb TUM NOBEPXHOCTU U NPUBECTU €€ K KAHOHNYECKOMY BUAY 9x2 + 16y? + 3622 —

18x+64y — 216z+253 = 0.

3.
Jlana marpuia sinHeiioro oneparopa A B 6asuce B = (€1, €2):

(55)

Haiitu ee maTpumy B 6a3uce B: €; = —é1 + €2, éh = €1 — 2é9.
pHaIy 1 ; 2

KoHTponbHo-uameputenbHbin matepuan Ne 3.

1. MNMpuBeaeHne oOLWIEro ypaBHEHWsI KPMBOWM BTOPOrO MNopsiaka Ha  MIOCKOCTW

KaHOHUYEeCKOMY BUAY.



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

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

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

20.4 NpomexyToyHas aTTecTaums

MpomexyToyHas aTTecTtauusi Mo AUCUMUNIIMHE OCYLUECTBMSIETCS C  MOMOLLbIO
cnenyloLmnx oLEHOYHbIX CpeacTs: cobecenoBaHme No 3k3aMeHaLUMOHHbIM buneTam.

NMEPEYEHbL BOMNPOCOB 3K3AMEHALIMOHHbBLIX BUNETOB

1. [eomeTpuyeckne BeKTopbl: onpeaeneHne, onepaumm CrnoXxeHns BEKTOPOB U
YMHOXEHMWSI BEKTOpa Ha BelleCTBEHHOE YMCIOo, CBOMCTBA onepauuin.
2. JInHenHble KOMOMHALMN rEOMETPUYECKMX BEKTOPOB, NIMHENHAsA 3aBUCMMOCTb U

HEe3aBMCUMOCTb, Ba3nc 1 eANHCTBEHHOCTb pasnoXeHne BekTopa no 6asucy, npeobpasoBaHmne
KoopauHaT Npu CNOXEHUM BEKTOPOB U YMHOXEHUN HA YNCO.

3. [ekapToBa cuctema KoopamHaT: KOOpAMHATLI TOYKM U BEKTOPA, 3a4aHHOro AByMS
TOYKaMu, AeneHne oTpeska B JaHHOM OTHOLLIEHUN.

4, MonsipHas cuctema KoopAamHaT Ha NNOCKOCTU, umnuHapuyeckas u cdepuyeckas
CUCTEMbI KOOPAUHAT B NPOCTPAHCTBE.

5. CkangapHoe npounsseneHne reoMmeTpruyecknx BEKTOPOB: onpeaeneHme N OCHOBHbIE
CBOMCTBA, cKansipHoe npounsseaeHne NMHEeNHbIX KoMOHaUun, doopmMyra ckansipHoro
Npou3BeaeHns B KoopanHaTax B OpTOHOPMMPOBAHHOM Basunce, BblpaXeHne AnNnHbl BEKTOpa
N yrna mexay HeHyneBbIMU BEKTOPaMK Yepes ckansipHoe npouseseneHme, hopmynbl
OPTOroHarbHOW NPOEKL MM BEKTOPA Ha HarnpaBfieHWe HEHYNEBOrO BEKTOPA N Pa3fOXEHNS
BEKTOpA MO OpTOroHanbHoMy 6asucy.

6. BekTopHOe nponsBegeHne reoMeTpUYECKMX BEKTOPOB: onpeaeneHne, OCHOBHbIE
CBOMCTBA, BEKTOPHOE Npou3BeaeHNE NIMHENHbIX KOMBUHaUM, hopMyna BEKTOPHOrO
Nnpon3BeaeHnsi B NpaBOM OPTOHOPMMPOBaAHHOM 6asnce, opueHTUpoOBaHHas NnoLanb
napannenorpamMmmMa Ha niocKOCTM 1 onpeaenuTernb BTOPOro nopsaka.

7. CmellaHHoe npon3BeneHne reoOMeTPUYECKNX BEKTOPOB: onpeaeneHmne, OCHOBHbIE
CBOWCTBA, CBA3b C OPUEHTUPYEMbIM OO BLEMOM Napannenenunena u BolpaXkeHne Yepes
KoopauHaTbl B MpaBOM OPTOHOPMMPOBaHHOM Ga3uce B BuAe onpenenurens TPeTbero
nopsaka.

8. [lononHUTEnbHbIE CBOMCTBA BEKTOPHOIO Npon3BeaeHns: ABONHOE BEKTOPHOE
npounsseaeHne, TOXXAecTBo Akobu, ckansapHoe Npon3BeaeHne ABYX BEKTOPHbIX
npousBeeHni, popmMmyrna KOCUHYCOB ChepruyeCcKon reoMeTpum, BEKTOPHOE Npou3BeaeHne 1
dopmyrbl Kpamepa.



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

10.  YpaBHeHUus NpsiMOM Ha NIocKocTu: obLlee, HopManbHOe, B OTpe3kax KooOpANHATHbIX
ocen, NnapaMmeTpu4eckme, KaHOHNYeCKoe, No ABYM TOYKaM, Yepes onpeaenurenb.

11.  YpaBHeHus NNOCKOCTU B NPOCTpaHCTBe: obLLee, HopMarnbHOe, B OTpe3Kax
KOOpAMHAaTHbIX OCcelr, NnapameTpuyeckme, KaHOHNYECKoe, No TPeM ToukaM, Yyepes
onpegenuTerb.

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

13.  ®opmyrnbl pacCTOSAHUA MeXAY OBYMSA TOMKaMW, OT TOYKU 4O MPSIMOWN Ha NSIOCKOCTU, OT
TOYKM OO0 NIIOCKOCTU B MPOCTPAHCTBE, OT TOYKM 0 NPAMOW B MPOCTPAHCTBE, MeXay
napannenbHbIMU U CKpeLnBaoLWMMNCA NPSIMbIMW B MPOCTPaHCTBE.

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

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

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

17.  [Napabona: KaHOHW4YeCKOe ypaBHEHNe, CBOMCTBA CUMMETPUN N XapaKTEPUCTUKM,
dookanbHO-AnpeKTopmanbHoe N oNTUYecKoe CBONCTBA.

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

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

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

21.  OQHONONOCTHBLIV N ABYNOSMOCTHBLIN rMnepbonionabl: KAHOHMYECKOe ypaBHEHME,
CBOMCTBA CUMMETPUKN, TeOpEMA O NPAMOSIMHENHBIX 0Opa3yoLLNX.

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

23. Knaccudumkauus v Bug UMnmHOpU4ecKux noBepXHOCTEN.

24.  Apudmetumyeckoe npoctpaHcTeo R".

25.  Matpuubl. Onepaumn Hag matpuuamMmi. ACCOLMATUBHOCTb YMHOXEHUS MaTpUL.
KBagpaTHble MaTpuubl.

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

27. O6bpaTtHasa matpuua. Heobxognumoe n gOCTaTOMHOE YCIOBME CYLLECTBOBAHUS,
€0OWHCTBEHHOCTb, (hopMyna Ansi Bbl4MCeHns obpaTtHon MaTpuubl.

28.  PaanuyHble opMbl 3anNnUcK CUCTEM JIMHENHbIX YpaBHEHUN. CUCTEMBI, pellaemMble Nno
npasuny Kpamepa.

29. PaHr maTtpuubl. Teopema o 6a3McHOM MUHOpE.

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



31. dyHOameHTanbHas cuctTemMa pelleHun nsg OAHOPOOHOW CUCTEMBI JIMHENHbIX
ypaBHeHun. CTpykTypa obLuero peleHms nst HeOgHOPOAHOW CUCTEMbI JIMHENHbIX
ypaBHEHUN.

32.  Mertopg Naycca peleHus cucteM fIMHENHbIX YpaBHEHWUN.

33.  JlvHenHble npocTpaHcTBa. OnpegeneHune, npumepsl. JIMHenHas 3aBUCUMOCTb U
He3aBMCUMOCTb BEKTOPOB. basnc B NMMHENHOM NpOCTPaHCTBE.

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

35.  MartpuyHasa bopma pasnoxeHusi no 6asuncy. Matpuua nepexoga k HoBomy 6asucy.
dopmynbl NpeobpasoBaHns KOOpPANHAT Npu M3MeHeHun Gasuca.

36. [MognpocTpaHCTBa NMHENHOrO NPOCTPAHCTBA, NIMHENHbIE MHOroobpasus. MNpumepsbi.
JlnHenHasa obonovka cnuctembl BekTopoB. CyMma u nepeceyveHne noanpocTpaHcTB. [psamas
CyMMa nognpocTpaHCTB.

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

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

39.  JlnHenHble onepaTtopsl. Mpumepbl. MaTpuua nuHenHoro onepaTtopa. ameHeHune
MaTpuLbl IMHENHOIO onepaTopa npu nepexone K HoBomy 6asucy.

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

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

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

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

45.  KagpaTuyHble hopmbl. NpuBeneHune kBagpatniHon oopMbl K KAHOHMYECKOMY BUAOY
mMeToaom JlarpaHxa. [onoxutenbHO onpeaeneHHble KBagpatuyiHble popmbl. Kpntepum
CwunbBecTpa NoNoXuTenbHON onpeaeneHHOCTU KBagpaTuyHon hopmbl.

OueHKa 3HaHUKW, YMEHUI 1 HaBbIKOB, XapakTepuaylLas atanbl opMUpoBaHNA
KOMMETEHUMIN B paMKax U3y4YeHNsa QUCLUNIINHBLI OCYLLECTBISETCS B XOA4E TEKYLLEN U
NPOMEXYTOYHOW aTTecTaumin. Tekyuwias attectaumsa NpoBOAUTCS B COOTBETCTBUM C
MonoxeHnem o TekyLlen atTectaunmn odbyyaroLlmxcsa no nporpammam Bbicwero obpasoBaHns
BopoHexckoro rocygapcTBEHHOMO YHMBEPCUTETA. TekyLlasa aTTecTaumsi NpoBoguTCS B
dopmax: KOHTPOrbHbIX paboT. Kputepum oueHnBaHnsa npuBeaeHsbl Boiwe. [IpoMexyTodHas
aTTecTaumsa NpoBOANTCSA B COOTBETCTBUM C [1oNOXEeHNEM O MPOMEXYTOYHOM aTTecTauum
obyvarowmxcs no nporpammam BbicLLero oopasoBaHus. KOHTPONbHO-M3MepPUTESNbHbIE
MaTepuarnbl MPOMEXYTOYHOM aTTecTauumn BKIKOYaT B cebsa TeopeTnyeckmne Bonpochl,
NO3BONSAOLLME OLEHUTb YPOBEHb NOMYYEHHbIX 3HaHWIA. [pn oLeHMBaAHUM UCMNONb3YHOTCSA
Ka4yeCTBEHHbIE LKarnbl oLueHOK. Kputepum oueHnBaHms npueBeaeHbl Bbille.



JNIUCT COrMACOBAHUHA

PABEOYAA NMPOrPAMMA YYEBHOW ONCLUMMNNHDBI

Hanpasnenue/cneumnansHocTb: 11.03.04 ONEKTPOHUKA U HAHOINEKTPOHMKA

OucumnnuHa: 51.0.12.02 AHanuTndeckas reoMeTpus U nuHenHas anrebpa

I'Ipocbwnb noaroToBkKU: MHTErpanbHasa anekTpoHMKa U HAHOANEKTPOHMKA

dopma o0byyeHuns: ovHas

YyeOHbilt roa; 2023/2024

OTBETCTBEHHbIN UCTMONHUTENDb

3aBegyowmnn kacegpon MateMaTn4ecKomn

PU3NKN U MHPOPMALMOHHBIX TEXHOSTOMI / _ /- C.A.Tlepecenkos 28.06.2023

NcnonHutenu

[oueHT Kadeapbl MaTeMaTU4eCKOmn

PU3NKN U MHPOPMALMOHHBIX TEXHOSTOMI E.N. depessrnHa 28.06.2023

COIMACOBAHO

Kypatop OOTI1

Nno HanpaBneHuto/cneynansHOCTH . 2023
noonuce pacwugbposka nodnucu

HauanbHuk otaena obenyxuneanna 3HB . 2023

noonucek pacwugposka nodnucu

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




