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Mporpammy ancumnanHbl paspaboTan(a)(n) npodpeccop, o.H. (npodeccop) Ctonos E.J1. kadeapa
CUCTEMHOr0 aHanmsa 1 MHOPMaLMOHHbIX TEXHONOMMIA OTAeNeHne oyHaaMEeHTanbHON MHAPOPMATUKK
1 NHCOOPMaUMOHHbIX TexHonornin , Yevgeni.Stolov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenb kypca - 03HakoMUTb CTyAEHTOB C 6a30BbIMM METOAAMU NMNMHENHON anredpbl N UX NPUNOXEHMSM
K 3afla4aM aHannTU4ecKol reoMeTpum. B LeHTpe N3N0XEHNS HaXOAUTCA TEOPUS NIMHEHBIX CUCTEM
Npoun3BonbHOro Buaa. Mponssoantcs knaccudrkaums KOHEYHOMEPHbIX ONepPaTopoB Hag,
pasnnyHbiMm nonsmu. C eanHoi TOYKM 3PEHUSI HA OCHOBE annapaTta Teopun MaTpul
paccMaTpuBaloTCs 3afadn knaccudomkaumm KpuBbIX U MOBEPXHOCTEN BTOPOro nopsiaka. Manaratotcs
OCHOBHble (0aKTbl, OTHOCSILUMECS K TEOPUWN MHOTOYNEHOB.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npodpeccnoHanbHOro ob6pasosaHus

HanHas yuebHas gucuunnnHa BkntodeHa B pasgen " 52.5.4 ObwenpodeccnoHanbHblin" OCHOBHOW
obpaszoBartenbHoit nporpammebl 010400.62 MNpuknagHas matemaTuka n nHdopmaTtka n 0THOCUTCS K
6a3oBol (obwenpodgeccmnoHanbHoi) yactn. OceamBaeTtcs Ha 1 kypce, 1 cemecTp.

JaHHasa oucumnnmHa oTHOCUTCS K o6menpoq3eccm0Haanb|M oncunninHam.

YnTaetcs Ha 1 Kypce B 1 cemecTpe ANns CTyAEeHTOB 00y4aroWwmxcs no HanpasneHnto
"PyHOoameHTanbHas nHopmatmka n UHPOPMaLMOHHbIE TEXHONOTMK".

PesynbTaTbl NOAroTOBKM MO gucumnnvHe "Anrebpa n reomeTpms” NCronb3yoTCs NPU N3yYeHnn
KypcoB "Matematmnyeckun aHanus 1", "IuckpeTHaa matemaTtuka", "MaremaTtunyeckmin aHanma 2",
"OndpdpepeHumanbHbie N pa3HOCTHbIE YpaBHEeHNS"

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMNEeTeHL N
AK-1 CNOCOBHOCTb AEMOHCTPaLMM obLeHay4HbIx 6a30BbIX 3HAHWIA
TECTBEHHbIX HayK, MaTeMaTkn 1 VH MaTUKK, NOHUMaHW
(NMpodpeccroHanbHble ecrecree ayk, Maremar dbopma , NOHMaHe
KOMNETEHLIAN) OCHOBHBIX (DAKTOB, KOHLIENLINIA, MPUHLINMOB, TEOPWIA,
CBSI3aHHbIX C MPUKNAAHOW MaTeMaTKoi N MHGOPMATUKOM
AK-7 CnocobHOCTb cobupaTtb, 0bpabaTbiBaTh U MHTEPNPETUPOBATD
(MPOHECCHOHANbHbIE LAaHHbIE COBPEMEHHbIX Hay4YHbIX UCCNeLoBaHWIA, HEOOX0AMMbIE
KOFI?M'IeTeHLI,I/II/I) ONS (POPMMPOBAHUS BbIBOLOB MO COOTBETCTBYIOLMM HAYYHbIM,
NpodheccrnoHanbHbIM, COLManbHbIM U 3TUYECKUM Npobnemam
CnocobHOCTb pelwaTb 3aaaqv NPOM3BOACTBEHHON U
MK-9 TEXHONOrM4Yeckom OesaTenbHOCTU Ha NPogpeccnoHanbHOM
(NpogpeccuoHanbHble YPOBHeE, BKNtoYasi pa3apaboTky anropuTMUHECKNX 1
KOMMEeTeHLMN) MPOrpamMMHbIX PeLeHNiA B 061aCT CUCTEMHOMO M NPUKNAAHOro
NporpaMMnpoBaHns

B pe3ynbtaTe 0CBOEHUS OUCUUMANHbI CTYOEHT:
1. DONXEH 3HaThb:
- Kakum 0b6pas3om annapaT Teopum MaTpuLL MPUMEHSIETCS O1S PELEeHUs MaTeMaTM4yeckmx 3aagad

2. IONXEH yMeTb:

- OPVEHTUPOBATLCS B MHOXECTBE NPobeM, pelaemMblx METOAAMU NMHEHOW anrebpbl 1
aHannTnyeckom reomeTpun
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3. OONXEeH BnageTb:

- TEOPETNYECKMMM 3HAHUSIMI O METOAAX PELIEHNSI MPOU3BO/bHbBIX CUCTEM IMHENHBIX YPABHEHWIA 1
Knaccugpmkauum KpuBbIX BTOPOro nopsaka

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
- NoKasaTb HaBblkk paboTbl ¢ NakeTamu nporpamm Tuna ScilLab

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNseT 5 3a4eTHbix(ble) eanHnL(bl) 180 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4€ET 1 9K3aMeH B 1 ceMecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., 13 HUX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONM4ecTBO ANs Aonycka K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCUMNIMHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,
Henens WX TpyA0eMKOCTb TexkyLime coopMbl

cemecTpa (B yacax) KOHTpOns
MpakTnyeckmellaboparopHbie

3aHATUSA paboTbl

Paspen
N AducunnnuHbl/ CemecTp
Moayns

Nekunn

Tema 1. KomnnekcHble
yucna. OnpeneneHuve n
onepauun Han
KOMMNEKCHbIMK
yncnamu.
1 Anrebpanyeckas 1 4 0 4
TpUroHomeTpuyeckas
goopmbl. 3BneyeHuve
KOpHEN Npon3BobHON
CTerneHu

Tema 2. MaTpuubl.
OnpepeneHmne un
onepauuu Hang
maTtpuuamm. CeocTtea
ornepaumnin CnoxeHmsa u
YMHOXEHUS.
YMHOXeHMe matpuupl
Ha 4ncno

JomMallHee
3adaHune

JgomauiHee
1 4 0 5 3aJaHune
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 3. lNepecTaHoBKMW.
Onpegenutens
KBaApaTHOWM MaTpuLbl.. nomaiuHee
3. |OcHoBHble cBOWCTBA 1 4 0 4 3ajaHve
onpenenuTens B
TEPMUHAxX CTPOK
mMartpuubl

Tema 4. dopmyna
pasnoxeHuns
onpegenuTens no
cTpoke. [Npnmepsbl JoMallHee
4. |BblYNCNEHNSA 1 4 0 4 3apaHve
?0pUrypHbIX?
onpegnenutenen.
Onpegnenntenb
BaHoepmoHpa.

Tema 5. ObpaTHas
maTtpuua. JInHenHble
CUCTEMbl YPaBHEHNIA C
HEBbIPOXAEHHOM nomaiuHee
5. [MaTpuuen. 1 4 0 5 3apaHve
CyuwecTtBoBaHMe u
€OWHCTBEHHOCTb
pelweHns. dopmynbl
Kpamepa.

Tewma 6. [NoHsTHE
rpynmnbl 1 NONS. KOHTPONbHAas
6. |[Mpvmepsbl rpynn n 1 4 0 4 pabota
nonen. Xapakrepucrmka
nons.

Tema 7. JlnHelHoe
NPOCTPaHCTBO Han
nonem. MNpumepsl
NIMHENHbIX NPOCTPAHCTB:
NPOCTPaHCTBO
7. HanpasneHHbIX 1 4 0 4
OTPE3KOB,
NPOCTPaHCTBO CTPOK
3a0aHHOW OSINHBL.

JomMallHee
3adaHune
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tewma 8. JlnHenHas
3aBMCUMOCTb BEKTOPOB.
PaHr cuctemnbl
BekTopoB. OcHOBHas
TeopeMa O paHre
CUCTEMbl BEKTOPOB.
Pa3mepHoCTb nomaliHee
8. [nnHenHoro 1 4 0 4 3ajaHue
npocTtpaHcTea. basa u
pasnoxeHune BekTopa
no 6ase. basbl B
NpoCTpaHCTBE
HanpaBneHHbIX
OTPE3KOB U B
NPOCTPaHCTBE CTPOK

Tema 9. PaHr matpuupl.
OcHoBHas Teopema 0
paHre maTpuubl.
Heobxoaoumoe u
g [BocTaTouyHoe ycnosue
" [paBeHCTBa HynO
onpegenutens
mMaTpuupl. Boluncnenuve
paHra matpuupl. PaHr
npon3BeneHns MaTpuL.

Tema 10. OgHoOpoaHbIE
CUCTEMbI YPaBHEHWIA.

10. dyHoameHTanbHoe 1 4 0

MHOXECTBO peleHuni

Tema 11.
HeonHopoaHble
CUCTEMbI YPaBHEHUI. JomatliHee
11.|CoBmMecTHOCTb. Obuee 1 4 0 4 3agaHvne
pelweHne
HeoOHOPOL4HON
CUCTEMbI.
Tema 12. CkansapHoe
npovsseneHne
BEKTOPOB U ero
csoicTtea BekTopHoe
1o [TPOM3BEAEHME 1 4 0
BEKTOPOB U ero
ceoncTtea CMmelaHHoe
npovsseneHne
BEKTOPOB U ero
cBoucTBa

oomauiHee
1 4 0 4 3a4aHune

JomaluiHee
4 3ajaHune

JomalHee
3 3agaHue

KETPOHHBH
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Buabl n yachbl
ayauTopHOM paboThbl,

Paanen Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")v;lr;;v;”b'/ CemecTpl: e mectpa (B yacax) ‘{(ompﬁmp
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema 13. ApdorHHbIE

npoCTpaHCTBa.

CucteMbl KoopAauHar.

YpaBHeHWs NpAMON Ha nomaiuHee
13.|nnockocTn. 3apayu Ha 1 4 0 3 3ajaHve

nposeneHne NpPsMon.
PaccTtosiHue o1 To4km
00 nNpsAMon Ha
MIOCKOCTMW.

Tema 14. YpaBHeHus
NJIOCKOCTY B
npocTpaHcTBe. 3anaqn
Ha nposeneHve
nnockoctu. PacctosiHue

14.|0T TOYKM [0 NNIOCKOCTL, 1 5 0 5 E(;%ngﬂbHaﬂ
YpaBHeHne npsmon B
NpPOCTpPaHCTBe.
PacctosiHne oT To4kmn
00 nNpsamoin B
NpPOCTpPaHCTBe.
aK3aMmeH
Tema . Ntoroeas 1 0 0 0 3ayeT

doopma KOHTpOns

WNtoro 54 0 54

4.2 CopepxaHvue oUCLUMNMUHbI

Tema 1. KoMnnekcHble uncna. OnpeneneHve v onepauun Hag KOMMIEKCHbIMU YACTaMW.
Anrebpanyeckas u TpuroHometTpudeckasi popmbl. U3BneueHne KopHen NPON3BOSIbLHON
cTeneHu

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

KomnnekcHble yncna. OnpenenexHme n onepaumm Han KOMIaeKCHbIMK Yucnamu. Anrebpamyeckas u
TpUroHoMeTpuryeckas oopmbl. VI3aBneyeHne KopHei Npon3BoNbHON CTENEHM

naboparopHasi pabora (4 4aca(oB)):

KomnnekcHble yncna. OnpenenexHme n onepaummn Han KoMiaekCHbIMU yucnamu. Anrebpamyeckas u
TpUroHoMeTpuyeckas opmbl. VI3aBneyeHne KopHei Npon3BonbHON CTENEHN

Tema 2. MaTtpuubl. OnpeneneHve v onepauuu Hag matpuuamu. CBoncTea onepauumn
CNOXEHUsA U YMHOXEHUS. YMHOXEeHMe maTpuLbl Ha Yucno

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MaTtpuubl. OnpenenenHve n onepaunn Hag Matpuuamu. CBoicTBa onepaunii CNOXeHUs 1
YMHOXEHMS. YMHOXEHNE MaTpuLibl Ha YMCno

naboparopHas pabora (5 yaca(oB)):

Martpuubl. OnpeneneHve n onepaumy Hag matpuuamu. CBONCTBA onepaunin CoxXeHus u
YMHOXEHUS. YMHOXEHNE MaTpuLbl HA YACNO

Tewma 3. NepecraHoBku. Onpenenurens KBagpaTtHON MaTtpuubl.. OCHOBHbIE CBOMCTBA
onpenenutTens B TepMUHax CTPOK MaTpuLbi

JNIeKLMOHHOe 3aHsiTue (4 4yaca(os)):

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME

<
Crtpanvua 7 us 17. YH Fl EPCHTET

A

KETPOHHBH

AHATTAMECKAR CrCTEMA KPY



Mporpamma aucumnnuHbl "Anrebpa n reometpus”; 010400.62 MpuknagHas MateMaTka U MHGOpMaTrka; npogeccop, A.H. (npogpeccop)
Cronos E.J1.

MepectaHoBku. OnpenenvTtens kBagpaTHON MaTpuubl.. OCHOBHbIE CBOMCTBA ONpeaenunTens B
TEPMMHaX CTPOK Matpuupl

naboparopHas pabora (4 4aca(oB)):

MepectaHoBku. OnpenenvTtens kBagpaTHon MaTpuubl.. OCHOBHbIE CBOMCTBA ONpeaennTens B
TEPMUHaX CTPOK MaTpuupl

Tema 4. dopmyna pa3noxeHus onpenenutens no crpoke. Npumepsbl BbIYUCNEHNSA
?cburypHbix? onpepnenutenen. Onpenenurens BaHoepMoHpa.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

dopmyna pasnoxeHus onpegenutens no ctpoke. lNMprmepbl Bbl4MUCIEHNS ?PUTYPHBIX?
onpegenutenen. Onpegenutens BaHoepmoHaa.

naboparopHas pabora (4 4aca(oB)):

dopmyna pasnoxeHus onpegenutens no ctpoke. lNprMepbl BblMUCIEHNS ?PUTYPHBIX?
onpegenutenein. Onpegenutens BaHoepmoHaa.

Tema 5. O6patHas Mmatpuua. JINHENHbIE CUCTEMbI YpaBHEHUIN C HEBbIPOXAEHHON MaTpULIEN.
CyuiecTBOBaHMe N eAUHCTBEHHOCTb pelueHuUs. ®opMynbl Kpamepa.

JIeKLMOHHOe 3aHsiTue (4 4aca(os)):

ObpartHas maTpuua. JIMHeliHble CUCTEMbI YPaBHEHWNIA C HEBLIPOXAEHHON MaTpuuei. CywecTBoBaHNe
N eOUHCTBEHHOCTb peleHns. dopmynbl Kpamepa.

naboparopHas pabora (5 4aca(oB)):

ObpaTHas MaTpuua. JIMHeiHble CUCTEMbI YPaBHEHUIA C HEBLIPOXAEHHOM MaTpuuei. CyluecTBoBaHne
N €AUHCTBEHHOCTb peleHns. dopmynbl Kpamepa.

Tema 6. lNoHsATMe rpynnbl U nons. NMpumepsbl rpynn 1 nonewn. XapakrepucTuka nons.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

lMoHaTtue rpynnbl 1 nong. MNpumepbl rpynn 1 nonen. Xapakrepuctvka nons.
naboparopHas pabora (4 4aca(oB)):

MMoHaTue rpynnbl 1 nong. MNpumepbl rpynn 1 nonen. Xapakrepuctvka nons.

Tema 7. JInHenHOe npocTpaHCTBO HaAd nonem. NpuMepbl IMHENHbIX NPOCTPAHCTB:
NPOCTPaHCTBO HanpasfeHHbIX OTPEe3KOoB, MPOCTPaHCTBO CTPOK 3aAaHHOW OJIUHbI.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

JlnHeHoe NpocTpaHCTBO HaA noneM. [puMepbl NIMHERHbIX MPOCTPAHCTB: MPOCTPAHCTBO
HanpasfieHHbIX OTPEe3KO0B, MPOCTPAHCTBO CTPOK 3a4aHHOM OJINHbI.

naboparopHas pabora (4 4aca(oB)):

JlnHeHoe NpocTpaHCTBO Haa noneM. [pruMepbl IMHERHbIX MPOCTPAHCTB: NPOCTPAHCTBO
HanpasfieHHbIX OTPE3KO0B, MPOCTPAHCTBO CTPOK 3a4aHHOM OJINHbI.

Tema 8. lluHenHasi 3aBMCUMOCTb BEKTOPOB. PaHr cuctembl BeKTopoB. OCHOBHasi Teopema o

paHre cucteMbl BeKTOpoB. PaamMepHOCTb NMHeNHOro npocTtpaHcTea. basa u pasanoxeHue
BekTOpa no 6a3e. ba3bl B NpocTpaHCTBe HanpaBNeHHbIX OTPEe3KOB U B NPOCTPaHCTBE CTPOK

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

NuHeliHan 3aBMCUMOCTb BEKTOPOB. PaHr cuctembl BekTopoB. OCHOBHasA TeopeMa O paHre CUCTEeMb
BEKTOpOB. Pa3mMepHOCTb NMHenHOro npocTpaHcTea. basa n pasnoxeHve sektopa no 6ase. basbl B
MPOCTPAHCTBE HaMpPaB/EeHHbIX OTPE3KOB 1 B MPOCTPAHCTBE CTPOK

naboparopHas pabora (4 4aca(oB)):

NnHeliHas 3aBMCUMOCTb BEKTOPOB. PaHr cuctembl BekTopoB. OCHOBHasA TeopeMa O paHre CUCTEeMb
BEKTOpoB. PasmMepHOCTb NMHenHoro npocTpaHcTea. basa n pasnoxeHve sektopa no 6ase. basbl B
MPOCTPAHCTBE HaMpPaB/eHHbIX OTPE3KOB 1 B MPOCTPAHCTBE CTPOK

Tema 9. PaHr matpuubl. OCHOBHasi TeopeMa O paHre matpuubl. Heo6xooumoe n pocratouHoe
ycnosue paBeHCTBa Hy/O onpenenutensa marpuubl. BoluncneHme paHra matpuubl. PaHr
npou3seneHusl MaTpuu,.

JNIeKLMOHHOe 3aHsiTue (4 4yaca(os)):
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PaHr matpuubl. OcHOBHas Teopema o0 paHre matpuubl. Heobxoanmoe 1 LOCTaTo4YHOE YCroBue
paBeHCTBA Hy/0 ONpeaennTens MaTpuubl. BolucneHnve paHra matpuubl. PaHr nponaseneHns
MaTpuL.

naboparopHas pabora (4 4aca(oB)):

PaHr matpuubl. OcHOBHas Teopema o0 paHre matpuubl. Heobxoanmoe 1 LOCTaTo4YHOE YCroBue
paBeHCTBA Hy/0 OnNpeaennTens MaTpuubl. BolucneHnve paHra matpuubl. PaHr npon3seneHns
MaTpuu.

Tema 10. OgHOpOoAHbIE CUCTEMBbI YpaBHEHUN. PyHOaMeHTalbHOe MHOXECTBO peLLUeHuU
neKumnoHHoe 3aHsitTne (4 yaca(os)):

OLnHopoaHble CUCTEMbI YypaBHEHW. DyHOAMEHTaNbHOE MHOXECTBO PEeLEHI

naboparopHas pabora (4 4aca(oB)):

OLnHopoOHblE CUCTEMbI YpaBHEHWI. DyHOAMEHTaNbHOE MHOXECTBO PEeLEHWI

Tema 11. HeopHOpPOOHbIE CUCTEMbI YpaBHEeHU. COBMeCTHOCTb. ObLLee pelueHue
Heoa4HOPOAHON CUCTEMDI.

JIeKLMOHHOe 3aHsiTue (4 4aca(oB)):
HeonHopoaHble cucteMbl ypaBHeHUn. CoBMecTHOCTb. Oblee peleHne HeoAHOPOOHON CUCTEMDI.
naboparopHasi pabora (4 4aca(oB)):
HeonHopoaHble cucteMbl ypaBHeHUn. CoBMecTHOCTb. Obliee pelleHne HeoAHOPOOHON CUCTEMDI.

Tema 12. CkansipHoe npou3sBeaeHne BEKTOPOB U ero ceBorcTea BekTopHoe npousseneHue
BEKTOPOB U ero ceoncrTea CMelLLlaHHOe Npou3BeaeHne BEKTOPOB U ero CBOMCTBA

JNleKLMoHHoe 3aHsiTne (4 4yaca(os)):

CkansipHoe Npou3BeeHne BEKTOPOB 1 ero cBoicTBa BekTopHoe npona3seneHne BEKTOPOB U ero
cBoiicTBa CMelwaHHoe Npon3BeaeHne BEKTOPOB M ero CBOMCTBa

naboparopHas pabora (3 4aca(oB)):

CkansipHoe npousBefeHVe BEKTOPOB U ero cBoCTBa BekTopHOE Npon3BeneHNe BEKTOPOB 1 ero
cBoiicTBa CMelwaHHoe Npon3BeaeHne BEKTOPOB M ero CBOMCTBa

Tema 13. AdopuHHbIE NpocTpaHcTBa. CUCTEMbI KOOpAUHAT. Y paBHEHUA NMPSIMOM Ha
NNocKkocT!U. 3apaumn Ha nposeneHue npsimon. PacctosiHue OT TOYKU A0 NPSIMOW Ha NMJIOCKOCTMU.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

AdbdouHHble NpocTpaHcTBa. CucTeMbl KoopanHaTt. YpaBHEHNS MPSIMOI Ha NIOCKOCTU. 3afayn Ha
npoBeneHne nNpsiMoii. PaccTosiHue oT TOYKM 40 NPSIMOA HA NMNOCKOCTY.

naboparopHas pabora (3 yaca(oB)):

AdbdouHHble NpocTpaHcTBa. CUcTeMbl KoopanHaT. YpaBHEHNS MPSIMOI Ha NIOCKOCTU. 3afayn Ha
npoBeneHne nNpsiMoli. PaccTosiHue OT TOYKM 40 NPSIMOA HA MNOCKOCTY.

Tema 14. YpaBHeHUs NIOCKOCTU B NPOCTpaHCTBe. 3afgaum Ha NpoBeAeHne NI0CKOCTHU.
PaccTosiHMe OT TOUKM [0 NNOCKOCTU. YpaBHeHMe NpsiMoi B NpocTpaHcTBe. PaccTtosiHue ot
TOYKM [,0 NPSIMON B NPOCTPaAHCTBE.

JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

YpaBHeHMS NNOCKOCTM B NPOCTPAHCTBE. 3a4ayn Ha NpoBedeHME NNOCKOCTN. PacCcTosiHMe OT TOYKM
[0 NOCKOCTU. YpaBHEHNE NPSMON B NPOCTPaHCTBE. PaccTosHME OT TOYKM OO0 NPSIMON B
NpOoCTpaHCTBe.

naboparopHas pabora (2 4aca(oB)):

YpaBHeHMS NNOCKOCTM B NPOCTPAHCTBE. 3a4ayn Ha NpoBedeHME NNOCKOCTN. PacCcTosiHMe OT TOYKM
[0 NOCKOCTU. YpaBHEHNE NPSMOM B NPOCTPaHCTBE. PaccTosHME OT TOYKM OO0 NPSIMON B
NnpoCTpaHCTBe.

4.3 CTpyKTypa u coaepxaHue caMOCTOATENIbHOMN paboTbl AUCLUNNUHBI (MOAYNS)
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 1. KomnnekcHble
ymucna. OnpegeneHune n
onepauun Han
KOMMNEeKCHbIMN
ymncnamu.

" |IAnrebpanyeckas v
TpUroHomeTpuyeckas
goopmbl. 3BneyeHune
KOpHEen Npon3BObHOM
cTeneHu

noarotToBka
JomMallHero
3a4aHns

JomMallHee
3anaHne

Tema 2. MaTpuubl.
OnpeneneHune un
onepauuu Hang
maTpuuamm. CeocTea
" lonepaumnin cnoxeHus un
YMHOXEHUS.
YMHOXeHMe maTpuubl
Ha 4ncno

noarotToBka
JomallHero
3a0aHns

JomallHee
3a0aHne

Tema 3. lNepectaHoBKN.
Onpegnenutenb
KBagpatHOM Matpuupbl..
. |OcHoBHbIE CBOMCTBA
onpegenuTens B
TEPMUHAxX CTPOK
MaTpuubl

noaroToBka
JomMallHero
3a4aHns

JomMaliHee
3agaHune

Tema 4. dopmyna
pasnoXeHns

onpenenuTens no
cTpoke. Npumepsbl

. |BblHUCNIEHNA

?0pUrypHbIX?
onpenenutenen.
OnpepenuTtens
BaHoepmoHaa.

noarotToBka
JomalliHero
3a0aHnsA

JomMallHee
3an0aHne

Tema 5. ObpatHas
maTtpuua. JInHenHble
CUCTEMbI ypaBHEHWUI C
HEBbIPOXOEHHON

. |MaTpuuen.
CyuwectBoBaHume 1
€0VNHCTBEHHOCTb
pelweHns. dopmynbl
Kpamepa.

noarotToeka
JomMallHero
3a4aHns

JomMallHee
3agaHune

Tema 6. lNoHaTne
rpynnbl 1 NONs.

. |IpmMepbI rpynn n
nonen. Xapakrepuctmka
nons.

noaroToBka K
KOHTPONbHOW
pabote

KOHTpOnbHas
paboTa
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 7. JlnHelHOe
NPOCTPAHCTBO Hag
nonem. NMprmepsl
NINHENHBIX NPOCTPaHCTB:
NPOCTPaHCTBO
HanpasneHHbIX
OTPEe3KOB,
NPOCTPAHCTBO CTPOK
3a0aHHOW ONINHBI.

noarotToBka
JomMallHero
3a4aHns

JomMallHee
3anaHne

Tema 8. JlnHenHas
3aBUCMOCTb BEKTOPOB.
PaHr cuctembl
BekTopoB. OCHOBHas
Teopema 0 paHre
CUCTEMbl BEKTOPOB.
PaamepHoCTb

. |[nnHenHoro

npocTpaHcTea. baza u
pasnoxeHne BekTopa
no 6ase. basbl B
NpoCTpPaHCTBe
HanpaBneHHbIX
OTPE3KOB U B
NPOCTPaHCTBE CTPOK

noarotToBka
JomallHero
3a0aHns

JomallHee
3a0aHne

Tema 9. PaHr matpuubl.
OcHoBHas Teopema o
paHre MaTpuubi.
Heobxoanmoe 1
LOCTAaTO4YHOE YCNnoBme
paBeHCTBA HyMO
onpenenvTens
Matpuubl. BelumcneHme
paHra matpuubl. PaHr
Npou3BefeHNs MaTpuL.

noaroToBka
JomMallHero
3a4aHns

JomMaliHee
3agaHune

10.

Tema 10. OgHopoaHble
CUCTEMbI YPaBHEHWIA.
dyHOoameHTanbHoe
MHOXECTBO peLleHni

noarotToBka
JomalliHero
3a0aHns

JomMallHee
3an0aHne

11.

Tema 11.
HeonHopogHble
CUCTEMbI ypaBHEHWU.
CosmecTHOCTb. ObLwee
peleHne
HeoQHOpPOAHOM
CUCTEMBI.

noarotToeka
JomMallHero
3a4aHns

JomMallHee
3agaHune
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

12.

Tema 12. CkangpHoe
nponseeneHne
BEKTOPOB 1 €ro
csoncTea BekTopHoe
nponseeneHne
BEKTOPOB 1 €ro
csonctea CMewaHHoe
nponseeneHne
BEKTOPOB 1 €ro
CBOWCTBa

noarotToBka
JomMallHero
3a4aHns

JomMallHee
3anaHne

13.

Tema 13. Adb(puHHbIE
NpoCTpaHCcTBa.
CuncTeMmbl koopamHarT.
YpaBHeHus NpsiMoii Ha
MNOCKOCTW. 3afayn Ha
npoBeneHne NpPsMon.
PacctosiHme oT To4kK
[0 NpAMON Ha
MNOCKOCTMW.

noarotToBka
JomalliHero
3a0aHns

JomallHee
3a0aHne

14.

Tema 14. YpaBHeHus
MNNOCKOCTM B
npocTpaHcTBe. 3anayun
Ha npoBefeHue
nnockoctu. PacctosHne
OT TOYKM [0 NAOCKOCTW.
YpaBHeHVe NpsaMon B
NPOCTPaHCTBe.
PaccTtosiHne o1 To4km
[0 NpaAMoit B
NPOCTPaHCTBe.

noaroToska K
KOHTPONbHOW
paboTte

KOHTPO/bHAS
paboTta

NTtoro

36

5. O6pasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

Oby4yeHne npoucxoamT B oopMe NEKLMOHHbIX 1 NabopaTopHbIX 3aHATUIA, a TakXKe CaMOCTOATENbHOW
paboTbl CTYEHTOB.

TeopeTnyeckuii MaTepuan nanaraeTcs Ha nekumsax. Ha cante kypca nMeeTcst Kpatkmii KOHCMEKT
kaxgon n3 nekumi. (http://www.ksu.ru/f9/index.php?id=20&idm=0&num=8) KoHcnekT He MOXeT
3aMeHnTb y4ebHuK. Ero uenb - oopMynnpoBka OCHOBHbIX YTBEPXOEHWUIA N ONpeneneHunii.
Mpocnywae nekumto, None3Ho 03HaKOMUTLCS ¢ 6bonee NoapPOOHbLIM N3NOXEHNEM MaTepunana B
y4ebHuke.

M3yyeHune kypca nogpasyMmeBaeT He TONbKO OBlageHne Te0peTMYeckMM MatepmanoMm, Ho 1
nony4yeHne npakTMYecknx HaBblkOB A1 PELEHNS TUMOBbIX 3a4ay. YKa3aHHble 3aaa4n MoryT
pelwaTbcs Kak BPY4HYHO, Tak 1 C MOMOLLbIO pa3nnyHbIX NakeToB. MoaToMy nabopaTopHble 3aHSATUS
NpoxoaaT B KOMMbIOTEPHOM Knacce ¢ Ucnonb3oBaHmeM naketa ScilLab.

CamocTosiTenbHas pa60Ta npeanonaraeT BblNONMHEHWE JOMallHNX p8.60T. I'IpaKqueCKme 3ajaHuns,
BbIMOJIHEHHbIE B ayANTOPUN, NpegHa3Ha4YeHbl 014 yKa3aHnsa obwmx MetToooB peweHnsa 3anad
onpegeneHHoro Tuna. SaerI'IVITb HaBblK/ MOXHO NUlb B pe3dynbTarte CaMOCTOATENbHON pa6OTbI.
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. KomnnekcHble uucna. OnpeneneHve u onepauum Hag KOMMIEKCHbIMUA YACIaMMU.
Anre6panuyeckas U TpuroHomMeTpuyeckas coopmbl. U3BneuyeHne KOpHei NPON3BOJIbHOM
cTeneHu

noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:
PewweHune 3anay no nsy4aemon teme

Tema 2. Matpuupbl. OnpeneneHne v onepauun Hag matpuuamu. CBoncTBa onepauun CnoxXeHust
M YMHOXEeHUs. YMHOXEeHMe MaTpumLbl Ha Yncno

oomatlHee 3afaHue , NPUMepHbIE BOMPOCHI:
PelueHve 3a0a4 no n3y4yaemoin Teme

Tewma 3. NepecraHoBkU. Onpenenurtens KBagpaTtHON MaTtpulbl.. OCHOBHble CBOMCTBA
onpenenuTens B TepMUHax CTPOK MaTpuLibi

noMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:
PewweHune 3anay no nsyyaemoi teme

Tema 4. dopmyna pasnoxeHuUs onpenenutens no ctpoke. Npumepbl BbIYUCNEHNSA
?cburypHbix? onpenenutenenn. Onpenenurtens BaHaoepMoHpa.

nomatlHee 3afaHue , NpUMepHbIe BOMPOCHI:
PelueHve 3a0a4 no M3yyaemoii Teme

Tema 5. O6patHas Matpuua. JINHENHbIE CUCTEMbI YPaBHEHUIN C HEBbIPOXAEHHON MaTpULLEN.
CyuwiecTtsoBaHWe U e BUHCTBEHHOCTb peLleHns. dopmynbl Kpamepa.

JoMallHee 3ajaHune , NpuMepHble BOMpPOCHI:
PeweHve 3anay no nsy4yaemon teme

Tema 6. lNoHsiTMe rpynnbl 1 nong. NMpumepsbl rpynn 1 nonen. XapakrepucTuka nons.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

KoHTponbHas pabota no temam: Matpuubl 1 onpeaenntenm

Tema 7. JIuHerHOe NpoCTpaHCTBO HaAd, nonem. NpuMepbl IMHENHbIX NPOCTPAHCTB:
NPOCTPAHCTBO HarnpasfeHHbIX OTPEe3KOB, MPOCTPaHCTBO CTPOK 3a4aHHOW OJ/INHbI.

oomatllHee 3aaaHue , NPUMepHbIE BOMPOCHI:
PelueHve 3a0a4 no n3yyaemon Teme

Tewma 8. JInHerHas 3aBMCUMOCTb BEKTOPOB. PaHr cucrteMmbl BeKTopoB. OCHOBHasi Teopema o
paHre cuctembl BeKTOpoB. PasamMepHOCTb IMHENHOro npocTpaHcTea. basa u pasnoxeHue
BeKTopa no 6a3e. ba3sbl B npocTpaHCTBE HanpaBneHHbIX OTPE3KOB U B NMPOCTPAHCTBE CTPOK

noMalHee 3afnaHue , NpUMepHbIe BOMPOCHI:
PewweHune 3anay no nsy4aemon teme

Tema 9. PaHr matpuubl. OCHOBHasi TeopeMa O paHre matpuubl. Heo6xooumoe n pocratoyHoe
ycnoBsue paBeHCTBa HY/O onpenenutenst Matpuubl. BoluncneHue paHra matpumubl. PaHr
npousseneHNsa maTpuul.

[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:
PeweHwve 3apna4 no nayyaemom teme

Tema 10. OgHOpoAHbIE cUCTEMBbI YpaBHEeHUN. PyHOaMeHTalbHOe MHOXECTBO peLleHun
JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

PelwweHve 3apna4 no nayyaemomn teme

Tema 11. HeogHOpoOHbIE cUCTEMbl ypaBHEHUA. COBMeCTHOCTb. O6LLLee peLleHue
Heo4HOPOAHON CUCTEMDI.

nomatlHee 3afaHue , NpUMepHbIe BOMPOCHI:
PelueHve 3a0a4 no M3yyaemoii Teme
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Tema 12. CkansipHoe npou3BefeHne BEKTOPOB U ero cBoicTea BekTopHoe npousseneHue
BEKTOPOB U ero ceoncTea CMelLLlaHHOe Npou3BeaeHne BEKTOPOB U ero CBOMCTBa

nomatlHee 3afaHue , NpUMepHbIe BOMPOCHI:
PelueHve 3a0a4 no n3yyaemoin Teme

Tema 13. AdocpmHHbIE NpocTpaHcTBa. CUCTEMbI KOOPAMHAT. Y paBHEHUSA NPAMON Ha NJIOCKOCTM.
3apauym Ha npoBeaeHue NPAMON. PacCTosiHME OT TOYKM A0 NPAMON Ha NNOCKOCTU.

nomallHee 3aaaHve , NpUMepHble BOMPOChI:
PeleHve 3a0a4 no n3yyaemoin Teme

Tema 14. YpaBHeHUsi MIO0CKOCTU B NPOCTPaHCTBe. 3aaun Ha NpoBeaeHUe NIOCKOCTH.
PaccTosiHMe OT TOUKM A0 MNNOCKOCTU. YpaBHEeHUe NpsiMoy B NpocTpaHcTee. PaccTosiHue ot
TOUYKM [0 NPSIMOM B NPOCTPaHCTBe.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
KoHTponbHas paboTta no n3y4aemblM TeMam
Tema . UToroesasi popma KOHTpons

MpvMepHbIe BOMPOCHI K 3a4ETy W 9K3aMEHY:

Mo paHHOM gmMcumMnnnHe npenycMoTpeHO npoeeneHmne 3a4eTa N 3Kk3aMeHa. anMeprIe BOMpPOCHI
Ons 9K3aMeHa - rlpI/IJ'IO)KeHI/I61 .

Mo maHHOW AUcUMNINHE NPeLyCMOTPEHO NPOBEAEHNE 3a4eTa 1 aK3aMeHa.
MpvMepbl 3aaa4 ANst KOHTPOMbHOW paboThl 1

1. Hantn anemeHT B 06paTHON MaTpurLe YeTBEPTOro NOpsaka, CTOSAWNIA B TPETbEN CTPOKE 1
4yeTBepTOM cTonbue..

2. laHa cucTema ypaBHEHUI C npeablaywen Mmatpuuen n NnpaeBon 4acTblo. HaTn peweHne cuctembl
meTonom [raycca

3. Bo3MoxHO paBeHcTBO Re(1+i)*n=0 ong uenbix 3Ha4eHuin n.
MpumMep KOTponbHOW PaboTbl 2

1. daHa npsamas

$$

\frac{x+3}{-2}=\frac{y-3}{1}=\frac{z}{2}

$$

Yepes To4uKy nepeceyeHns NpsiMbiX MPOBECTU NPAMYIO, NapannenbHyo 3TON NPsSMON
\begin{enumerate}

\item $$

\frac{x-9}{-3}=\frac{y+11}{5}=\frac{z-6}{1}

2. [laHbl nBa BekTopa

$\alpha =(1,2,1)\quad \beta =(3,2,0)$

Haittn BekTop $\gamma,|\gammal|=1$ Takoir, 410 06bEM Napannenenunena, NOCTPOEHHOrO Ha TPex
BEKTopax, byaet MakCuManbHbIM

3. NaHbl Tpu HeHyneBbix BekTopa $\alpha,\beta,\gamma.$ Mepeuncnmtb BCE yCcnoBus, npm KOTOPbIX
BbINONHEHO paeeHcTBO $[\alpha,[\beta,\gamma]]+[\beta,[\gamma,\alpha]]=\Theta$.

B ak3aMeHaUMOoHHbIA BUNeT BXOASAT TEOPEeTUYECKUiA BONPOC U 3aaa4a

MpumepHble BONPOCHI ANs 9K3aMeHa, BK/IOYEHHblE B buneT

[MpvMepHble BOMpPOCH! A5 9K3amMeHa

1. KomnnekcHble yncna. Bce onepaunn ¢ 4yacTnyHbIMK fokasaTtenbcrsamu. Boluncnexme
obpaTHoro anemeHTa. Onepaumns CoONpsiXeHns 1 ee CBONCTBA.

2. TpuroHomeTpuyeckas goopma. ['eomeTpryeckas nHTepnpeTauns CnoXeHns n

yMHOXeHUs. KopHu cteneHn n n3 1. BoluncneHne KopHS CTENEHN N U3 NpOM3BOSIbHOrO Yncna.
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3.. CnoxeHne n yMHOXeHMe - acCoLMaTUBHOCTb, CYLLEeCTBOBaHNE eanHuLbl. lNepecTtaHoBKMW.
OnpepneneHne 4eTHOCTK

nepecTaHoOBKMW.

4. \3aMeHeHne YeTHOCTM NepecTaHoBKU nNpu TpaHcnosnumnn. OnpeneneHne onpeaenmTens.
TpaHcnoHnpoBaHMe MaTpuLbl.

5. ®opmyna pasnoxeHus no ctpoke. ObpartHas matpuua

6. NMpasuno Kpamepa. Metopg "aycca

7. Npumep npocTpaHcTBa HanpasneHHbIX OTPEe3KOoB. JInHeHas 3aBUCUMOCTb .

8. OcHoBHas Teopema 0 NMMHENHOW 3aBUCUMOCTH.

9. OcHoBHas Teopema 0 paHre MaTpuubl. Heobxoaumoe 1 gocTaToyHOE yCnoBue

10. MNocTpoeHue obLlero peweHns 0AHOPOAHOM CUCTEMBI.

11. CkanapHoe npousseneHvne BekTopos. [prMeHeHre ckanspHoro npovnseseneHns ons
BbIYMCNEHNA yrna 1 nnowaanu

12. BekTOpHOE Npon3seaeHne BEKTOPOB. 3anucb B KOOpAMHATAX.

13. CMewaHHoe nponsseneHue. [eoMeTpruyecKkuin CMbicn.

14. Cuctema KoopAmMHAT Ha MAOCKOCTW. YpaBHEHMS NPSMOA: NnapameTpruyeckoe,
KaHOHM4YecKoe, B 0bwei qoopMe, B OTPe3Kax, HOpManbHOE ypaBHEHME.

15. YpaBHeHune npsiMoi B NpocTpaHcTee.YcnoBme nepeceyeHns AByx MPMMbIX.

16.. Yron mexay npsiMbIMuK 1 NMOCKOCTSAMU. [lepeceyeHre npsiMoii 1 nioCKOCTU.
[NepeceyeHune NpsiMbIX B NpocTpaHCcTBe. PaccTtosHne OT TOYKM A0 MPsIMO B MPOCTPaHCTBE.
17. PaanuyHble MeToObl BbIMMCIEHNS PACCTOSHMUS OT TOYKU 40 NPSMOWA

18. Unknuyeckune rpynnbl, nopsnok anemenTa. MNone. MNMprvmMepbl nonein, sBknoyas
paclmnpeHns nons paumoHanbHbIX YUcen.

[MpumepHble Bonpockl ans 3a4deta - [lpunoxeHune2.

7.1. OcHOBHas nuTteparypa:

1. Kapuesckuin E..M. JlnHeliHas anrebpa n aHanutmyeckas reometpus: yuebHoe nocobue / E. M.
Kapuyesckuin, M. M. Kapyesckuin.?KasaHb: KasaHckuii yHusepcuteT, 2011.7269 c.

2. NnbuH B.A., No3Hsk 3.I". NluHeiHasa anrebpa. M.: dusmatnut, 2010. - 278 c.

3.UnbuH B.A., Mo3Hsk 3.I'. lnHelHas anrebpa. - 6-e nsa., ctep. - M.: ®duamarnumt, 2008. - 280 c.
http://e.lanbook.com/books/element.php?pli_id=2178

4.Pynbik B.M. IlnHeiHas anrebpa: YyebHoe nocobue / 6.M. Pyabik. - M.: HALL UH®PA-M, 2014. -
318 c.- ISBN-online: 978-5-16-101538-4.
http://znanium.com/bookread.php?book=460611

5.WepwHes B.I". OcHoBbI nnHeHOR anrebpbl 1 aHanUTMYeckol reomeTpumn: YuebHoe nocobue / B.TI".
WepwHes. - M.: HL NH®PA-M, 2014. - 168 c.- ISBN-online: 978-5-16-101126-3.

http://znanium.com/bookread.php?book=455245

6. Kapuesckuin E.M., Kapuesckuin M.M. JNlekummn no reometpum n anrebpe. YuyebHoe nocobue -
KasaHckuin penepanbHbii yHuBepcutet, 2011. - Pexum goctyna: -
http://www.ksu.ru/f9/bin_files/G_and_A_lectures.pdf, cBoboaHbIiA. - 222 C.

7.2. JlononHuTenbHasa nuteparypa:
1. Kypow A.I'. Kypc Bbicweri anrebpsl. - M3a-80 "MaHb", 2004. - 432 c.
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2. NnbuH B.A. AHanutnyeckas reomeTpus: Y4eb. ons cTyaeHToB gous. creu. u cned. "MpuknagHas
matematumka"/ B.A.VnbuH. - 6-e n3a., ctep..- Mocksa: PUSMATIINT, 2002. - 224 c.

3. BypmucTpos B.H. 9nemeHTbl NnnHeiHo anrebpbl 1 aHanUTMYeckas reoMeTpust Ha NNOCKOCTM 1 B
npocTtpaHcTee: y4ebHoe nocobue / b. H. Bypmuctpos, J1. P. Cekaesa; KasaH. roc. yH-T. - KasaHb:
[M3n-8o KasaH. roc. yH-tal, 2009, 81 c.

4. bexnemnwes [.B. Kypc aHanutuieckom reoMeTpumn 1 nuHeiHon anrebpbl: y4eb. nocobre ons
ctyn.sy3os / [1. B. beknemunwes.?10-e uag., ucnp..?M.: duamatnut, 2003.7304 c.

5. Wesuos I'.C. JlnHeinas anrebpa: Teopuns u npuknagHbie acnekTbl: YyebHoe nocobue / I'.C.
WeBuos. - 3-e n3a., ucnp. u gon. - M.: Maructp: HAL MH®PA-M, 2014. - 544 c.-ISBN-online:
978-5-16-100523-1.

http://znanium.com/go.php?id=438021

7.3. UHTepHeT-pecypcChbl:

NHTepHeT-nopTtan obpasosaTtenbHbix pecypco KDY - http://www.kfu-elearning.ru/
Matepwuanbl no anrebpe - http://www.ksu.ru/f9/index.php?id=20&idm=0&num=8
ObpaszoBatenbHblii nopTan no matematuke - http://www.allmath.com/

MopTan obpasoBaTenbHbIX PECYPCOB Mo Matematumke - http://www.exponenta.ru/
[MopTtan pecypcoB No ecTeCTBEHHO-HAay4YHbIM gucuunnmnHam - http://en.edu.ru/

8. MarepumanbHo-TexHU4Yeckoe obecrneyeHme oUCLUNNAUHbBI(MOAYNS)

OcBoeHune oncumnnuHbl "Anrebpa n reometpns" npegnonaraeT NCMONb30BAHME CNEayOWEro
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

KOMFIbeTGprIVI Knacc C YCTaHOBJIEHHbIM Ha KOMMbIOTEPAX NAaKETOM SciLab

Mporpamma coctaeneHa B cooteeTcTBum ¢ TpeboBaHnsmmn ®rOC BIO n yyebHbiM nnaHoM no
HanpasneHnto 010400.62 "MpuknagHaa matematmka n nHgopmatmka" n npouno NoaroTosku
Teopus BepoATHOCTEN N MaTeMaTuyeckas ctaTmcTmka .
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ABTOpP(bI):

Cronos E.JI.

v 201 __r.

PeueH3eHT(bl):

v 201 __r.
Peructpauwno 1 HOMe AEKTPOHHBH
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