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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
npocpeccuoHanbLHOro o6pasoBaHus

[NaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 51.6.30 OucumnnuHbl (Mogynm)" OCHOBHOM
obpaszoBartenbHoit nporpammel 10.03.01 MiHdopmaumnoHHas 6e30nacHOCTb N OTHOCUTCSA K 6a30BoWA
(obwenpodpeccrnoHanbHom) Yyactu. OcBamBaeTcs Ha 1 kypce, 1 ceMecTp.

[aHHas gucumnnmHa oTHoCcUTCS K 0bLenpodeccrmoHanbHbIM OUCLUMMAVHAM.

YuTtaetcsa Ha 1 Kypce B 1 cemecTpe Ans CTyAeHTOB 00y4atowmxcs nNo HanpasneHunto
"MHdpopmMaumoHHas 6e3onacHoCcTb".

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 obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

PacwucpoBka
Wincpp komnerenuyu npuobpeTaeMoi KoMNeTeHL MU
OriK-2 6 o o
(I'IpOd)eCCI/IOHaﬂbeIe CMNOCOOHOCTbIO NPUMEHATb COOTBETCTBYHOWN MaTeMaTU4eCKnNin
KOMI'IeTeHLI,I/II/I) annapar ond peweHuns I'IpO(ipeCCI/IOHa}'IbeIX 3anav

B peaynbtate 0CBOEHWS ONCUMMNINHBI CTYAEHT:
1. DONXeH 3HaTb:
- Kakmm 06pa3om annapaT Teopun MaTpuL, NPUMEHSIETCS ONS PELEHNs MaTeMaTUYeckmx 3aaad

2. IONXEeH yMeTb:

- OpMEeHTNpPOBaTbCA B MHOXECTBE r|p06neM, pewaembiXx METOOAAMN NIVHENHOW anre6pb| n
aHanuTn4eckom reoMeTpun

3. OOMXEeH BnageTb:

- TeOpEeTNYECKNM 3HAHNAMIN O METOAAX PELWEeHNA NPON3BOJIbHbIX CUCTEM NIMHENHbIX ypaBHean7| "
Knaccugomkaumm KpuBbIX BTOPOro nopsaoka

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- an/IMeHSITb MeTOobl peweHnA NIMHENHbIX CUCTEM Nnpon3BONbHOIO BMUAa onda nccnegosaHms
HpOCTeVILLII/IX mogenei. Vicnonb3oBaTb METOObI aHANUTUYECKON
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reoMeTpun Ons peleHns npocenwmnx 3agady Ha nnockoCTy 1 B NPOCTpaHCTBe. [lokasaTb HaBbikn
paboTbl ¢ NakeTamu nporpamm Tnna SciLab

4. CTpyKTypa U cogepxaHve AUCLUUMNINHDBI/ MOoayns
Obwas Tpy[0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMNANHBI 9K3aMeH B 1 cemecTpe.

CyMmMapHOo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

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

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

4.1 CTpyKTypa n copepxaHue ayauTopHon paboTbl No aucUMnInHe/ MOAynio
TeMmaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,
Henensa MX TPyAOEeMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpOns
MpakTnyeckmellabopatopHbie

3aHATUA paborbl

Paspen
N AducunnnuHbl/ CemecTp
Moayns

Nekuunn

Tema 1. KomnnekcHble
yucna. OnpeneneHuve n
onepauunn Han
KOMMNEKCHbIMN MNncbmeHHoe
1 |Hmcnamn. 1 5 0 o JoMallHee

" |[Anrebpanyeckas 3apaHve
TpUroHomeTpuyeckas
goopmbl. 13BneyeHune
KOpHEeN Npon3BobHON
CTeneHu

Tema 2. MaTpuubl.
OnpepeneHmne un
onepauun Hag [MncbMeHHoe
o [MaTpuuamu. Caoiictea 1 5 0 3 noMallHee

onepauui CloXeHus 1 3ajaHve
YMHOXEHUS.
YMHOX€eHVe matpuupl
Ha 4ncno

Tema 3. lNepecTaHOBKMW.
Onpegnenutens
KBaZ4paTHOWM MaTpuLbl..
3. |OcHoBHbIE cBOWCTBA 1 2 0 4
onpenenutens B
TEPMUHAX CTPOK
mMaTpubl

NucbMeHHoe
JomalHee
3agaHue
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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 4. ®opmyna
pasnoxeHns
onpenenuTens rno
ctpoke. Npumepsl
4. |BblYMCNEHNS 1 2 0 2
?conrypHbIx?
onpenenuTenen.
Onpegenutens
BaHnoepmoHpa.

Tema 5. ObpaTHas
martpuua. JinHenHble
CUCTEMbI YPaBHEHUN C
HEeBbIPOXOEHHOM

5. [MaTpuuen. 1 3 0 3
CyuwecTtBoBaHuMe v
€0VHCTBEHHOCTb
peweHns. PopmyIbl
Kpamepa.

Tema 6. [NoHsTHE
rpynnbl U NOns. KoHTponbHas
6. |[Tpumepsbl rpynn n 1 3 0 2 pabota
nonewn. Xapakrepucrtunka
nons.

Tema 7. JluHenHoe
NPOCTPAHCTBO HaL
nonem. lNpunmepsbl
NINHENHBIX MPOCTPAHCTB: lNncbMeHHOE
NPOCTPAHCTBO JomaulHee
HanpasfieHHbIX 3amaHue
OTPE3KOB,
NPOCTPAHCTBO CTPOK
3a0aHHOW ONNHBbI.

NMucbMeHHoe
JomallHee
3agaHue

NncbmeHHoe
oomauiHee
3agaHue

Tewma 8. JlnHenHas
3aBMICUMOCTb BEKTOPOB.
PaHnr cuctembl
BekTopoB. OCHOBHas
TeopeMa O paHre
CUCTEMbl BEKTOPOB.
PasmepHoCTb

8. [nnHenHoro 1 3 0 2
npocTtpaHcTea. basa u
pasnoxeHune BekTopa
no 6ase. basbl B
NpoCTpPaHCTBe
HanpaBneHHbIX
OTPE3KOB U B
NPOCTPaHCTBE CTPOK

NMncbMeHHoe
JomalHee
3ajaHue
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

Tema 9. PaHr matpuupl.
OcHoBHas Teopema o
paHre mMatpuubl.
Heobxonumoe n
[I0CTaTOYHOE yCnosue
paBeHCTBa HyMto
onpeaenuTens
maTpuubl. BolumcneHne
paHra matpuubl. PaHr
NpOu3BenEHNS MaTPUL,.

NMucbMeHHoe
JomallHee
3ajaHue

10.

Tema 10. OgHopoAHbIE
CUCTEMbI YpaBHEHU.
dyHOameHTanbHoe
MHOXECTBO pelleHn

NncbmeHHoe
oomauiHee
3agaHue

11

Tema 11.
HeonHopoaHble
CUCTEMbI YPaBHEHWIA.

.|CoBmecTHOCTb. ObLwee

peleHne
HEOAHOPOAHOW
CUCTEMbI.

NMncbMeHHoe
JomallHee
3ajaHue

12

Tema 12. CkanspHoe
npovsseneHne
BEKTOPOB U ero
csorictea BektopHoe
npovsseneHne

"IBEKTOPOB 1 €ro

cBoincTtBa CMellaHHoe
npon3eseneHne
BEKTOPOB 1 €ro
cBoNcTBa

NuncbmeHHoE
gomauiHee
3agaHue

13.

Tema 13. AodorHHbIE
npocTpaHcTBa.
CwncTembl koopamHarT.
YpaBHeHWs NpAMON Ha
NNocKoCTW. 3afayv Ha
nposeneHne NpsMon.
PaccTtosiHe oT To4km
00 nNpaMon Ha
MIOCKOCTMW.

NMncbMeHHoe
JomalHee
3ajaHue
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTtpa (B yacax) KOHTpoOns
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI

Tema 14. YpaBHeHus

NOCKOCTW B

npocTpaHcTBe. 3anayn

Ha nposeneHve

nnockocTtn. PaccTtosiHune

KoHTponbHas
14.|0T TO4KM A0 NAOCKOCTU, 1 o 0 2 260?2 a

‘IYpaBHeHWe npsiMoit B P
NpPOCTpPaHCTBE.

PaccTtosiHue ot To4kmn

00 npsmoin B

NpPOCTpPaHCTBE.

Tema . Itorosas 1 0 0 0 Ok3ameH
doopma KOHTpoOns

Ntoro 32 0 36

4.2 CopepxaHue OUCLUMNIMNHbI

Tema 1. KomnnekcHble yncna. OnpepneneHve v onepaumv Haa KOMMJEKCHbIMU YUCTTaMW.
Anrebpanyeckasi n TpuroHometTpudeckasi oopmbl. U3BneyeHne KopHen NPOn3BOJIbHOMN
cTeneHv

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

KomnnekcHble yncna. OnpeneneHne n onepauny Haa KOMNAEKCHbIMU Yucnamn. Anrebpanyeckas u
TpuroHomeTpuyeckas popmbl. [leneHne KOMNNeKCHbIX Yucen. YMHOXeHVE U eneHne KOMMIeKCHbIX
4yucen B TPUroHOMETPUYEecKom oopme. VI3aBneveHme KopHer npon3BosibHOM cTerneHn.PaccMoTpeHne
4acCTHbIX CNy4YaeM KOpHewr Manon cteneHn n nx npumeHeHune

naboparopHas pabora (2 4aca(oB)):

3BneyeHne KopHel NPON3BONbHONM CTENEHM U3 KOMMNIEKCHOro Ynucna obuwero smaa.
CeoMeTpUYecknii CMbICT OnepaLmnii Hag KOMMNEKCHbIMX YCTIaMu

Tema 2. Matpuubl. OnpeneneHue v onepauuu Hag matpuuamu. CBomncTea onepauumn
C/NIOXEHMUA U YMHOXEHUSA. YMHOXeHUe MaTpuLbl Ha YACNOo

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Matpuupbl. OnpenenexHne n onepaumn Hag matpuuamu. CBOMNCTBA onepauunin CnoXeHus v
YMHOXEHUS. YMHOXEHNE MaTpuLbl Ha Yncno. Onepauns TpaHCNOHUPOBaHMS Matpuubl. [IpoHoC
onepaumm TPaHCNOHNPOBAHUS Yepes3 NPOn3BEeaEHNE N CYMMY MaTpuL,

naboparopHas pabora (3 waca(oB)):
MpoHeceHne onepauny TPaHCNOHUPOBAHMS Yepes ornepaunn CNOXEHUS N YMHOXEHUS MaTpuL,

Tema 3. lNepectaHoBkU. OnpepnenuTtenb KBagpaTtHoOW MaTpuubl.. OCHOBHblIe CBOMCTBA
onpenenutens B TepMUHaxX CTPOK MaTpuLbi

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MepectaHoBku. Onepaunn Han noactaBHoBkamMm. Cnocob BblYMCNEHNS YETHOCTN NOACTAHOBKN.
Onpepnenutenb kBagpaTtHoi matpuubl.. OCHOBHbIE CBOMCTBA ONPenennTens B TEPMUHAX CTPOK
matpuubl. lNMpumepsbl onpenenvTenein BTOPOro U Tpetbero nopsaka. IJeMoHCcTpauns CBONCTB
onpenennuTens Ha matpuuax mManoro nopsaka

naboparopHas pabora (4 4aca(oB)):
durypHble nepectTaHoBKN. BblYncneHne 4eTHOCTU COUrypHbIX NepecTaHoBOK.

Tema 4. dopmyna pa3noxeHUs onpenenuTtens no crpoke. NMpumepbl BblYNCNEHUS
?curypHbix? onpenenutenen. Onpenenurens BaHoepMoHpa.

JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

KTPOHHEBH
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dopmyna pasnoxeHus onpenenutens no ctpoke. leMoHcTpauns popmyn Ha onpenennutTensx
manoro nopsgka. lNoHuxeHve nopsgka MaTpuubl NpU BbldUCeHUM onpegenuTens. MNpumepsl
BblYMCneHus "courypHbix"onpenenutenein. Onpenenutens BaHoepmonga. Onpenennteny CBoAMMblE
K TpeyronbHoun cpopme

naboparopHas pabora (2 4aca(oB)):

Onpepnenutenn Mmatpul, CBOANMbIX K onpeaenntento Banaoepmonaa

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

JNIeKLMoHHoe 3aHsitue (3 yaca(os)):

ObpaTHas maTpuua. Nprmep BblYMCNEHNS 0BPATHON MATPULIbI MAnoro Nopsaka ¢ NoMoLLbo
anrebpanyeckmx OOMNONHEHWUA. JIMHENHbIE CUCTEMbI YPaBHEHWIA C HEBBIPOXAEHHOW MATPULEN.
CywecTBOBaHMe 1 eANHCTBEHHOCTb peleHns. ®opmynbl Kpamepa. Bropoit cnocob BblymMcneHns
obpartHoi maTpuubl. MeTon Maycca ans peweHns CMCTeM, K KOTOPbIM MPUMEHKMO NPaBuUIo
Kpamepa. OgHopogHble CUCTEMbI YpaBHEHWI C HEBBIPOXAEHHON MaTpuLen.

naboparopHas pabora (3 4aca(oB)):

PeweHwne ypaBHeHuin no npaeuny Kpamepa. [Ba cnocoba BblYMcneHMs 0bpaTHoO Matpuupl

Tema 6. lNoHsATMe rpynnbl 1 nong. NMpumepsbl rpynn 1 nonen. XapakrepucTuka rnons.
JNIeKLMOHHOoe 3aHsitne (3 4aca(os)):

MoHaTue rpynnbl 1 nong. MNMpumepbl rpynn v nonen. Xapakrepuctuka nonsd. lNoHatne rpynnsl n Nons.
[MpuMepbl rpynn: rpynnbl NOACTAHOBOK, FPYMMbl HEBbIPOXAEHHbLIX MATPUL, rPYMnMbl CAMMETPUN
MNOCKMX M NPOCTPAHCTBEHHbIX douryp. lNprmepbl Nonen: none BbIYETOB NO MPOCTOMY MOAYNIO.
HaxoxaeHune obpaTtHOro anemeHTa B none Bbl4ETOB. XapakTepucTuka nons.

naboparopHasi pabora (2 4aca(oB)):

"pynnbl cuMmeTpun TeTpasgpa u kyba. ons Bbl4ETOB MO MPOCTOMY MOAYIHO.

Tema 7. JluHenHoe npocTpaHCTBO Han noneMm. lNMNpumepbl NTMHENHbIX NPOCTPaHCTB:
NPOCTPaAHCTBO HarnpasfeHHbIX OTPEe3KOB, MPOCTPAHCTBO CTPOK 3aAaHHOW OJIUHbI.
JNeKuMoHHoe 3aHsiTne (3 4aca(os)):

NnHeHoe NpPOCTPaHCTBO HaL Nonem.lNoHATUE BHYTPEHHEN 1 BHEWHEN onepaummn B anrebpanyeckon
cTpykType. Cuctema akCuMoM NMHENHOro NPOoCTpaHCTBa. [puMepbl NIMHERHbIX NPOCTPaHCTB:
NPOCTPaHCTBO HanpasfeHHbIX OTPE3KOB, NPOCTPAHCTBO CTPOK 3a4aHHOW OJIMHbI, NPOCTPAHCTBO
MaTpuL 3a0aHHOro pasmepa

naboparopHas paborta (2 4aca(oB)):

[MpocTpaHCTBO HanpaBneHHbIX OTPE3KOB Ha MNOCKOCTU. JIMHENHOE NPOCTPAHCTBO NPSMOYrONbHbIX
mMaTpu,.

Tema 8. JluHenHasi 3aBUCUMOCTb BEKTOPOB. PaHr cuctembl BeKTopoB. OCHOBHas Teopema o
paHre cuctembl BeKTopoB. Pa3amepHOCTb NIMHeNHOro npocTtpaHcTea. basa n pasnoxeHue
BeKTopa no 6a3e. ba3bl B npocTpaHCTBE HanpaBneHHbIX OTPE3KOB U B NPOCTPaHCTBE CTPOK
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

INvHeHas 3aBCUMOCTb BekTOpPOB. OnpeneneHne MakCMmManbHOM NMMHENHO HE3aBNUCUMOW CUCTEMBI.
OcHoBHasi Teopema 0 paHre CMCTEMbl BEKTOPOB. PaHr cucteMbl BEKTOPOB Kak Y/C/I0 BEKTOPOB B
MJTHI. PaamepHOCTb NUHENHOro NpocTpaHcTea. basa n pasnoxeHne Bektopa no H6ase.
EnvHCTBEHHOCTL KOOpAMHAT BEKTOPA B 3aAaHHoN 6a3e. baabl B NpoCTpaHCTBe HanpaBneHHbIX
OTPE3KOB N B NPOCTPAHCTBE CTPOK. BblyncneHne pasmMepHOCTN KOHKPETHbIX NPOCTPaHCTB.

naboparopHas pabora (2 yaca(oB)):

reOMeTpI/ILIeCKI/IVI CMbICN TMHENHOW 3aBUCUMOCTIU B NPOCTPaHCTBE OTPEIKOB. ﬂepeqmcneHme
NUHENHbIX noanpoCcTpaHCTB B NUHENHOM NPOCTPaHCTBE CTPOK 3a0aHHOW O/INHBbI

Tema 9. PaHr matpuubl. OCHOBHasi TeopeMa 0 paHre Matpuubl. Heo6xoaumoe n pocrarouHoe
yCnoBue paBeHCTBa HY/O onpeaenutens Matpuubl. BoluncneHune paHra matpuubl. PaHr
nNpou3BeAeHUs MaTpuL,.

JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):
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PaHr maTpuubl Kak paHr CUCTeMbl BEKTOPOB, COCTaBJIEHHbI U3 CTPOK MaTpuubl. OCHOBHas Teopema
0 paHre matpuupl. CoBnaneHme paHroB MaTpuubl, BbIMUCIIEHHbBIX MO CTPOKAaM 1 Mo cTonbuam.
HeobxoauMoe 1 [ocTaTo4YHOE YCNOBME PABEHCTBA HYNIO ONpeaenvTenst Matpuubl. BelumcneHue
paHra MaTpuLbl C NMOMOLLbIO SKBMBANEHTHbIX Npeobpa3soBaHuii. MeTon okaMneHns ons
BbIYMCNEHNS paHa MaTpuubl. PaHr nponseeneHust MaTpuu. YacTHbli cnyyaii, korga ofHa u3 matpuu,
HEBbIPOXAEHa.

naboparopHas pabora (2 4aca(oB)):
Cnocobbl BbIYMCNEHNS paHra: MeTon OKariMieHUiA 1 METOA 3NeMEHTapHbIX MPeobpasoBaHuii.
Tema 10. OgHOpoAHbIE CUCTEMBI YpaBHEHUW. PyHAaMeHTalbHOe MHOXECTBO peLLUeHu
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

OLnHOpOAHbIE CUCTEMBI YPaBHEHUIA. PeleHns 0iHOPO4HOM CUCTEMBI Kak NOANPOCTPAHCTBO B
NPOCTPaHCTBE CTPOK 3a4aHHOW AnvHbl. PyHaaMEHTaNbHOE MHOXECTBO PeLEeHin Kak 6asunc B
npocTpaHcTBe pelweHnii. CBS3b pa3MepHOCTM NPOCTPAHCTBA PELWEHWIA C PAHIOM MaTPULbl 1 YACTIOM
Heun3BeCTHbIX. [1OHATUE O Yncne cTeneHel cBOHOAbI CUCTEMBI.

naboparopHas pabora (2 4aca(oB)):

Cnocobbl NOCTPOEHNS (PyHAAMEHTANbHOrO MHOXECTBA PELIEHNIA 0AHOPOLHON CUCTEMDI.
npeacTaBneHune oblero peweHns Yepes oyHaaMeHTanbHbIE PELIEHNS

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

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

HeonHopoaHble cuctembl ypaBHeEHUIA. [TpMep OTCYTCTBUS peweHnid y HEOAHOPOOHON CUCTEMbI.
CoBmecTHOCTb. TeopeMma KpoHekepa-Kanennu. Obuiee peweHne He0O4HOPOAHOW CUCTEMBI.
"eomeTpunyeckast nHTepnpeTaumns opMbl 06LEro peweHns Heo4HOPOAHON CUCTEMBI.

naboparopHas pabora (4 4aca(oB)):

I'IpOBepKa COBMECTHOCTUN HEOOHOPOLHON CUCTEMDI. CeeneHune nony4yenHns obwero peweHns
HEeOOHOPOLHOW CUCTEMBI K PELEHNI0 OOHOPOLHON CUCTEMDI

Tema 12. CkansipHoe npou3sBefeHne BEKTOPOB U ero ceBoncTea BekTopHoe npousseneHue
BEKTOPOB U ero ceoncrea CMeLLlaHHOe Npou3BeaeHne BEKTOPOB U ero CBOMCTBA

JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

CkansipHoe Npou3BeeHne BEKTOPOB 1 ero CBoCTBa. [[eomMeTpuyeckas nHTepnpeTaumst CKansipHoro
npov3BeneHns. BekTopHoe nponaseneHe BEKTOPOB U ero CBoicTBa. feomeTpuyeckas
nHTepnpeTaumnsi. CMelwaHHoe Npoun3eeneHne BEKTOPOB 1 ero ceolicTea. 'eomeTpuyeckas
nHTepnpeTaumnsi. CkansipHoe, BEKTOPHOE 1 CMEellaHHOe NPon3BeaeHUs B KOopAMHaTax,
BbIYMCNEHHbIX B OPTOHOPMMpPOBaHHOM Basnce. HaxoxaeHue onvHbl BEKTOpa, yrna Mexay
BEKTOpamu, niowanein n 06-eMOB C MOMOLLbIO PACCMOTPEHHbBIX OnepaLuii.

naboparopHas paborta (3 yaca(oB)):
BblyncneHns ¢ nomMoLLbio CKansgpHOro U BEKTOPHOro Npon3BefeHNiA: HaxoX OeHne yrna Mmexay
BEKTOpaMu, onpeneneHve nnowanmn TpeyronbHvKa.

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

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

A P1HHbBIE NPOCTPAHCTBA Kak MHOXECTBO, COCTOSILEE N3 TOYEK M BEKTOPOB. CMCTEMbI KOOpAMHAT
adbgPUHHOro NPOCTPAHCTBA, COCTOSIWAS U3 Ha4Yana koopanHat u 6asnca NMHERHOro NPOCTPaHCTBA.
OnpenenexHve KOOPAUHAT TOYKM B 3a4aHHOW CMCTEME KOOPAMHAT. YpaBHEHUSI NPSIMON Ha
nnockocTu. MapameTpuyeckoe ypaBHeHNe NpsmMoi. PaznnyHble choopMbl ypaBHEHWA MPSIMOIA,
BblTEKAIOLME N3 NapaMeTPMYECKOro ypaBHeHUs. 3aaaym Ha NpoBeaeHUE NPsSIMONA: ypaBHEHWe
NPsIMOiA, Npoxoasiel Yepes ABe To4KW. PaccTosiHMe OT TOYKM A0 NPSIMOA HA NMNOCKOCTMY.

naboparopHas pabora (3 yaca(oB)):

PasnuyHble ypaBHeHUS NpsiMON Ha NNOCKOCTU. Yron Mexay npsiMbiMU. PaccTosiHue OT TOYKU 00
npsamomn

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbini Homep 946218 5AE
CtpaHnua 9 ns 18. 111 YHI:I

S OEMALIGH



Mporpamma amcumnnnmHel "OcHoBbl anrebpbl U reomeTpun”; 10.03.01 NHdopMaumoHHas 6esonacHoCTb; Npodeccop, A.H. (Mpodeccop)

Cronos E.J.

Tema 14. YpaBHeHUs1 NNIOCKOCTU B NPOCTpaHCTBe. 3aaaun Ha NpoBeaeHue NI0CKOCTHU.
PaccTosiHMe OT TOUKM [0 NNIOCKOCTU. YpaBHEHUEe NpsiMOM B NpocTpaHcTee. PaccTosiHue ot
TOYKM 00 NPSIMOA B NPOCTPaHCTBE.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

YpaBHeHus NNOCKOCTN B NPOCTPAHCTBE. YpaBHEHWE NIOCKOCTY B NapamMeTpuyeckon oopme, B
obuwer chopme. 3amaym Ha NPOBEAEHNE MNNOCKOCTU: NIOCKOCTb Yepes3 TPy TOYKM, NMNOCKOCTb Yepes
TOYKY napannenbHo 3a4aHHOW NIOCKOCTU. PacCTosiHME OT TOYKM 40 NAOCKOCTU. YpaBHEHWE NMpsMoit
B NpocTpaHcTee. [pamas kak nepeceyvyeHne aByx nnockocTen. PaccTtosHne ot To4KM OO NPSMON B
NpoCTpaHCTBe. YCnoBune nepecevyeHmns aByx NpsmbiX B MPOCTPAHCTBE.

naboparopHas pabora (2 4aca(oB)):

YpaBHeHue nnockoCTN B KAHOHNYECKON 1 B MapameTpudeckon goopme. NepeceveHne npamon u
nnockocTu. lNepecevyeHne OByx NPSIMbIX B MPOCTPAHCTBE

4.3 CTpyKTypa 1 copgepxaHume caMoCTOsiITeNIbHOM paboTbl AUCUUMINHBI (MOLYNSA)

Crpanunua 10 n3 18.

Buabi
Paspen Cemectp Hepens camocmsﬂenbuoﬁ TpymOeMKOCTb cc:';?a%h::::):?:;mg;
AuvcumnnuHbl ceMecTpa pabortbl (B yacax) pa6oTbl
CTYAEHTOB
Tema 1. KomnnekcHble
ymncna. OnpepnenexHne n
onepauum Hag
KOMMNEKCHbIMN
ymncnamu. 1 Egﬂ;ﬂg:fg 5 JomalHee
" |IAnrebpanyeckas u 3anamms 3agaHue
TpUroHoMeTpuyeckas
doopmbl. N3BneyeHne
KOpPHeWr npon3BobHOM
CTEneHun
Tema 2. MaTpuupl.
Onpepenenve un
onepauuu Hag
maTtpuuamun. Ceonctea 1 Egﬂ;ﬂggr'(g 5 JomalHee
" lonepaunini cnoxeHuns n 3apaHue
3agaHug
YMHOXEHUS.
YMHOXEHMEe MaTpuubl
Ha 4ncno
Tema 3. NepectaHoBkN.
Onpepenutenb
KBaopaTHOM MaTpuLbl.. noaroToska
. |OcHoBHbIE CcBOMCTBA 1 JOoMallHero 2 ggM::JMH:e
onpenennTens B 3anaHus A
TepPMMHax CTPOK
MaTpuubl
Tema 4. dopmyna
pasnoxeHns
onpenenuTens no
cTpoke. Npumepsbl noaroToska
. BbIF‘)-II/IC}'IeHESI ' 1 JomaluHero 4 AomalliHee
?cpurypHbIx? 3anaHuns salanie
onpenennTenei.
Onpegnenvtenb
BaHoepmoHpa.
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 5. ObpatHas
matpuua. JInHenHble
CUCTEMbI YpaBHEHWI C
HEBbLIPOXAEHHON
Martpuuen.
CyuecTtBoBaHume U
€OUHCTBEHHOCTb
peweHns. dopmynbl
Kpamepa.

noarotToBka
JomMallHero
3a4aHns

JomMallHee
3anaHne

Tema 6. lNoHsATME
rpynnbl 1 Nons.
[MpymMepsb! rpynn n
nonen. Xapakrepuctmka
nons.

noaroToBka K
KOHTPOIbHOM
paboTte

KOHTPO/NbHas
paboTta

Tema 7. JluHelHOe
NPOCTPAHCTBO Hag
nonem. NMpumepsl
NINHENHBIX NPOCTPaHCTB:
NPOCTPaHCTBO
HanpaBneHHbIX
OTPEe3KOB,
NPOCTPAHCTBO CTPOK
3aaHHOW ONINHBI.

noaroToBka
JomMallHero
3a4aHns

JomMaliHee
3agaHune

Tewma 8. JlnHenHas
3aBUCMMOCTb BEKTOPOB.
PaHr cuncrtemsbl
BekTopoB. OcHoBHas
TeopeMma o paHre
CUCTEMbl BEKTOPOB.
PasmepHoCTb

. |[NnnHenHoro

npocTpaHcTea. baza u
pasfnioxeHne BekTopa
no 6ase. basbl B
NpocTpaHcTBe
HanpaB/ieHHbIX
OTPE3KOB U B
NPOCTPaHCTBE CTPOK

noarotToBka
JomalliHero
3a0aHns

JomMallHee
3anaHne

Tema 9. PaHr matpuubl.
OcHoBHas Teopema o
paHre MaTpuubl.
Heobxoanmoe 1
LOCTAaTO4HOE YCnoBme
paBeHCTBA HyMO
onpenenvTtens
maTpuubl. BeiumcneHme
paHra matpuubl. PaHr
Npou3BefeHNs MaTpuL.

noarotToeka
JomMallHero
3a4aHns

JomMallHee
3agaHune

10.

Tema 10. OgHopoaHble
CUCTEMbI YPaBHEHWIA.
dyHOoameHTanbHoe
MHOXECTBO peLleHni

noarotToBka
JomallHero
3a0aHns

JomMallHee
3an0aHne

PernctpaunoHHbin Homep 946218
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi

caMoCTOsITe/IbHOM

paboTbl
CTY0EeHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

11.

Tema 11.
HeonHopogHble
CUCTEMbI YPaBHEHWUIA.
CoBMecTHoCcTb. Oblee
peleHne
HEe04HOPOLHOWA
CUCTEMDI.

noarotToBka
JomMallHero
3a4aHns

JomMallHee
3anaHne

12.

Tema 12. CkanspHoe
npounsseneHune
BEKTOPOB 1 €ro
csorictea BektopHoe
npounsseneHune
BEKTOPOB 1 €ro
csonctea CMewaHHoe
npounsseneHune
BEKTOPOB 1 €ro
CBOWCTBA

noarotToBka
JomalliHero
3a0aHns

JomallHee
3a0aHne

13.

Tema 13. AdbdpurHHbIE
NpOCTpaHCTBa.
CuncTeMbl koopamHar.
YpaBHeHNs NPAMON Ha
NNOCKOCTW. 3afayv Ha
nposeneHne NPsMon.
PaccTtosiHne o1 To4km
[0 NpsAMon Ha
MNOCKOCTMW.

noaroToBka
JomMallHero
3a4aHns

JomMaliHee
3agaHune

14.

Tema 14. YpaBHeHuUs
MIOCKOCTN B
npocTpaHcTBe. 3agaqn
Ha nposeneHne
nnockoctu. PacctosHue
OT TOYKW [0 MIOCKOCTH.
YpaBHeHve NnpsaMon B
NPOCTPaHCTBE.
PaccTtosiHme oT To4kun
00 NMpsIMoii B
NPOCTPaHCTBE.

noaroToBka K
KOHTPONbHOW
pabote

KOHTpOnbHas
paboTa

UTtoro

31

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

O6y4yeHune NPoncxoanT B OOpMe NTEKLIMOHHBIX U NabopaTopHbIX 3aHATUI, @ TakXKe CaMOCTOATENbHOM
paboTbl CTYyEHTOB.

TeopeTnyeckunin Mmatepuan nsnaraeTcs Ha nekumax. Ha cante Kypca umeercs KpaTtkuii KOHCNEeKT
kaxgon n3 nekumn. (http://www.ksu.ru/f9/index.php?id=20&idm=0&num=8) KoHcnekT He MoXeT
3aMeHNTb y4ebHWK. Ero uenb - hopMynnpoBka OCHOBHbIX YTBEPXAEHWUIA 1 ONpeneneHnii.
Mpocnywas nekumio, NONe3HO 03HaKOMUTLCS ¢ Bonee NoapPoOHbLIM N3NI0XEHNEM MaTepmana B
yuyebHuke.

M3yyeHne kypca noapasyMeBaeT He TONbKO OBNafeHNe TEOPETUYECKMM MAaTEPUANoM, HO 1
nonyyYyeHne NPakTUY4EeCKMX HABbIKOB /151 PEWEHNS TUMOBbIX 3a4a4y. YKasaHHble 3a4a4m MoryT
pelwaTbCs Kak BPY4YHYHO, Tak 1 C MOMOLLbIO Pa3nnyHbIX NaketoB. [oaToMy nabopaTopHble 3aHATUSA
NpoxXoaaT B KOMMbIOTEPHOM Kfacce C UCnonb3oBaHMeM naketa Scilab.

PernctpaunoHHbin Homep 946218
CrtpaHnua 12 n3 18.
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CamocToaTenbHas pa60Ta npeanonaraeT BblNONHEHNE JOMallHNX pa60T. npaKTI/I‘-IeCKI/Ie 3adaHuns,
BbIMOJIHEHHbIE B ayANTOPUN, NpeaHa3Ha4YeHbl 014 yKa3aHns obuwmx MeToooB peweHns 3ana
onpeneneHHoro Tuna. 3aerI'II/ITb HaBblK/ MOXHO NUWb B pedynbTtarte CaMOCTOATENbHOMN pa6OTbI.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. KomnnekcHble uncna. OnpegeneHue v onepauuym Hag, KOMMIEKCHbIMU YACTIaMMW.
Anrebpanueckasi U TpuroHomeTpuyeckas cpopmbl. U3BneueHne KopHe NPoU3BONbHOM
cTeneHun

LoMalHee 3afaHne , NpUMepPHbIE BOMPOCHI:

PeweHune 3apnay no teme "KomnnekcHole Ynucna". Onepaumm Hag KoMnnekcHbiMn Yucnamu. MNMpasuna
npeobpasoBaHuii B anrebpanyeckyto n TPUroHOMETPUYECKY GPOPMbI

Tema 2. Matpuubl. OnpeneneHune v onepauum Hag, Mmatpuuamu. CBoMCcTBa onepauumn CNnoxXeHus
M YMHOXeHUsI. YMHOXEeHUe MaTpuvLbl Ha YUCNo

JoMallHee 3aJaHve , NPUMepHbIE BONPOCHI:
PeweHune 3apnay no teme "Matpuubl”. Onepaunn Hag Matpuuamm

Tema 3. lNepectaHoBkWU. OnpenenuTtenb KBagpaTtHOW MaTpuubl.. OCHOBHbIe CBOMCTBA
onpenenutens B TepMUHaX CTPOK MaTpuLbl

noMalHee 3afaHne , NpUMepHbIe BOMPOCHI:

PeweHne 3apnay no teme "MepectaHoBkin". ViccnenoBaHue Ha npuMepax CBOMCTB onpenenuTens
KBaLpaTHOWM MaTpuubl.

Tema 4. dopmyna pa3noxeHuUs onpenenutens no ctpoke. Npumepbl BbIYMUCNEHNSA
?curypHbIx? onpenenutenen. Onpenenurens BaHoepMoHpa.

JOoMallHee 3aaHune , NpuMepHblie BOMNPOChHI:

PeweHne 3apay no teme "BbluncneHve onpenenutens”. BoluncneHne onpegenntens nytem
pasnoxXeHus rno CTpokKe.

Tema 5. O6patHas Matpuua. JINHENHbIE CUCTEMbI YpaBHEHUIN C HEBbIPOXAEHHON MaTpULIEN.
CyuwiecTtsoBaHWe U e AUHCTBEHHOCTb peLleHuns. dopmynbl Kpamepa.

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:
PeweHune 3apnay no teme "ObpaTtHasa matpuua”. PeleHne CMCTeM NMMHENHBIX YPABHEHWUIA C MOMOLLBIO
doopmyn Kpamepa.

Tema 6. NoHsiTMe rpynnbl 1 nons. NMpumepsbl rpynn 1 nonewn. XapakrepuctTuka nons.
KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

KoHTponbHas pabota no temam: Matpuubl 1 onpeaenntenm

Tema 7. JIuHenHOe npocTpaHCTBO HaAd nonem. NpuMepbl IMHENHbIX NPOCTPAHCTB:
NPOCTPaHCTBO HanpasfeHHbIX OTPe3KOB, MPOCTPaHCTBO CTPOK 3aAaHHOW OJIUHbI.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

PeweHune 3apnay no teme "JlnHenHasa 3aBMCMMOCTb BEKTOPOB". Pa3noxeHne BEKTOPOB No H6asucy.
HaxoxaeHune paHra cucteMbl BEKTOPOB.

Tema 8. JluHeHas 3aBUCMMOCTb BeKTOPOB. PaHr cuctembl BeKTopoB. OCHOBHasi Teopema o
paHre cucteMbl BeKTOpoB. PaamepHOCTb NMHENHOro npoctpaHcTea. basa n pasnoxeHue
BekTOpa no 6a3se. ba3sbl B NpocTpaHCTBE HanpaBieHHbIX OTPE3KOB U B MPOCTPaHCTBE CTPOK

noMmatllHee 3aaaHue , NpUMepPHbIE BOMPOCHI:
3afaun Ha oTbickaHne 6a3nCHbIX BEKTOPOB B MPOCTPaHCTBE

Tema 9. PaHr matpuubl. OCHOBHasi TeopeMa O paHre matpuubl. Heo6xooumoe n pocratouHoe
ycnosue paBeHCTBa HY/O onpenenutensa marpuubl. BoluncneHne paHra matpuubl. PaHr
npou3seneHus MaTpuu,.

oomatllHee 3agaHue , NPUMepHbIE BOMPOCHI:
3aaaun Ha BbIYUCNIEHNE paHra MaTpuLbl
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Tema 10. OgHOpOOHbIE CUCTEMBI YpaBHEHUW. PyHAaMeHTalbHOe MHOXECTBO peLLUeHui
JoMallHee 3afaHune , NpuMepHble BOMNpPOCHI:
PeweHune cuctembl. HaxoxneHne pyHoamMeHTanbHOM CUCTEMbI PELLEHNI

Tema 11. HeopHOpoAHbIE cuCTEMbI ypaBHeHM. CoBMeCTHOCTb. ObLuee pelueHue
Heo4HOPOAHON CUCTEMDI.

LoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:
3apnaun. MNprBeneHHas cnctemMa ypaBHEHWUA 1 YaCTHOE pelleHe HEOAHOPOAHON CUCTEMBI.

Tema 12. CKaﬂ'inHoe npousBeneHNe BEKTOPOB U ero cBoncTea BektopHoe npousseneHune
BEKTOPOB 1 ero CBOMCTBa CmMelwuaHHoe npousBeneHne BEKTOPOB U ero CBOMCTBa

LoMalHee 3afaHne , NpUMepPHbIE BOMPOCHI:
3apayn Ha BblYMCNEHNE ONIMHBI BEKTOPA M HAXOXAEHMNE Nnowann TpeyronbHuka

Tema 13. AdcpunHHbIE NpocTpaHcTBa. CUCTEMbI KOOPAMHAT. Y paBHEHUSA NPSAMON Ha NJIOCKOCTM.
3apaum Ha npoBegeHue NPAMON. PacCToOsiHME OT TOUYKM A0 NPAMONA Ha MNOCKOCTM.

JoMallHee 3apaHne , NpUMepHbie BOMpPOChI:
3anaum Ha HaxoXAeHVe PacCTOSHUS OT TOYKM A0 NPsSIMOIA. YpaBHeHWe nNpsiMoii B obiein dhopme.

Tema 14. YpaBHeHUS NNOCKOCTU B NPOCTPaHCTBeE. 3apaum Ha npoeepneHne NMOCKOCTM.
PaccTtosiHue OoT TO4KM [0,0 NNOCKOCTU. YpaBHEHME NMPSAMON B NpocTpaHcTBe. PaccTosiHue oT
TOUYKM 00 NPsIMON B NMPOCTPaHCTBE.

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

KOHTpOHbHaFI pa60Ta Ha npoeeneHune I'IpFIMOI7I N NMIOCKOCTU N HaxXxOoXOeHne pelweHns HeO,D,HOpO,U,HOVI
CUCTEMDI

Utorosasa chopma KOHTpoOns
3K3aMeH

MpuMepHbIE BONPOCHI K 9K3aMEHY:
Mo pnaHHON gucumMnIMHe NPenyCMOTPEHO NPOBEAEHME 3a4eTa 1 9K3aMeHa.
MpuMep KOHTPONbHOM paboThi 1

1. Haintn anemeHT B 06paTHON MaTpuLe YeTBEPTOro NOpsaka, CTOSWNIA B TPETbEN CTPOKE 1
4eTBEepPTOM cTonbue..

2. laHa cucTema ypaBHEHUI C npeablaywen Mmatpuuen n NnpaBon 4acTblo. HaTu peweHne CUCTeMbl
meTonom [raycca

3. Bo3MoxHO paBeHCTBO Re(1+i)*n=0 ong uenbix 3Ha4eHWin n.
MpumMep KOTponbHOW PaboTbl 2

1. daHa npsamas

$$

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

$$

Yepes TouKy nepeceyeHns NpsiMbIX MPOBECTU NPAMYIO, NapannenbHyto 3TON NPSMOW
\begin{enumerate}

\item $$

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

2. [laHbl nBa BekTopa

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

Haiitn BekTop $\gamma,|\gammal|=1$ Takoir, 410 06bEM Napannenenunena, NOCTPOEHHOrO Ha TPex
BEKTOpax, byaeT MakcuManbHbIM

3. HaHbl Tpu HeHyneBbix BekTopa $\alpha,\beta,\gamma.$ Nepeuncnuntb BCe ycnosms, npu KOTOPbIX
BbINONHeHO paeeHcTBO $[\alpha,[\beta,\gamma]]+[\beta,[\gamma,\alpha]]=\Theta$.

B 3k3aMeHaLnOoHHbI BuneT BXoasT TEOPEeTUYECKniA BONPOC 1 3aaaya

MpumepHble BONPOCHI ANs 9K3aMeHa, BK/IOYEHHble B buneT
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MpvMepHble BONPOCHI ANt 9k3aMeHa

1. KoMmnnekcHble ynucna. Bee onepaunn ¢ HaCTu4HbIMM OOKa3aTeIbCTBaAMW. Bbluncnenne
obpaTHoro anemeHTa. Onepaumns ConpsiXeHns U ee CBOMCTBA.

2. TpuroHomeTpudeckas goopma. ['eomeTpuyeckas nHTepnpeTaumnsi CNoXeHus n

yMHOXeHUs. KopHu cTeneHn n ua 1. BbluncneHre KOPHS CTENEHW N U3 NPOU3BO/IbHOMO Yy1cna.

3.. CnoxeHmne n yMHOXEHME - acCoLMaTUBHOCTb, CYLLECTBOBAHNE eanHMLbI. [epecTaHoBKMW.
OnpepneneHne 4eTHOCTH

nepecTaHOBKMW.
4. i3amMeHeHre 4eTHOCTM NepecTaHoBKU nNpu TpaHcnosnumnn. OnpeneneHne onpegenvrens.
TpaHcnoHpoBaHme MaTpuLbl.

5. dopmyna pasnoxeHus no ctpoke. ObpatHas matpuua

6. Npasuno Kpamepa. Meton Naycca

7. Npumep npocTpaHcTBa HanpasneHHbIX OTPEe3KOoB. JInHeHas 3aBUCUMOCTb .

8. OcHoBHas Teopema 0 NMMHENHOW 3aBUCMMOCTW.

9. OcHoBHasi TeopeMa 0 paHre Matpuubl. HeobxoanMoe n ooctatoyHoe yCnosume

10. MNocTpoeHne oblero peweHns 0AHOPOLHOM CUCTEMBI.

11. CkansipHoe npoun3seneHne BeKTOpPoB. [IpuMeHeHne ckansapHoro NpovusseaeHns ons
BblYMCNEHNA yrna 1 nnowaanu

12. BekTOpHOE Npon3BeaeHne BEKTOPOB. 3anncb B KoopanHartax.

13. CMewaHHoe nponsseneHue. ' eoMeTprnyecKkuin CMbicn.

14. CncTtema KoopanHat Ha NNOCKOCTW. YpaBHEHMS NPSIMOA: MapaMeTpuyeckoe,
KaHOHM4YecKoe, B 0bLel qoopMe, B 0Tpe3Kax, HOPManbHOE ypaBHEHME.

15. YpaBHeHne npsamor B NpoCTpaHCTBe.Y CrioBue nepeceyeHuns AByX NPMMbIX.

16.. Yron mexay npsiMbiMu 1 NnockocTsamu. [NepecedeHne npsimMom 1 niaocKoCTH.
[NepeceyeHune NpsiMbIX B NPOCTpaHCTBE. PaccTtosHne OT TOYKM 00 MPsIMON B MPOCTPaHCTBE.
17. PasnuyHble MeToabl BbIYUCIEHUS PACCTOSHWUS OT TOYKM [0 NPSIMOM

18. Llmknuyeckue rpynnbl, nopsanok anemexta. lone. Npumepsbl nonein, Bknoyas
paclnpeHns nong paumoHanbHbIX Yucen.

7.1. OcHOoBHas nuTeparypa:

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

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

3.MnbuH B.A., Mo3Hsik 3.I'. JlnHeiHasa anrebpa. - 6-e uaa., crep. - M.: dusmatnuT, 2008. - 280 c.
http://e.lanbook.com/books/element.php?pli_id=2178

4.Pynobik B.M. JlnHenHas anrebpa: Y4ebHoe nocobwe / .M. Pyabik. - M.: HALL UHDPA-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 aHanUTUYeckor reomeTpum: YuebHoe nocobue / B.TI".
WepwHes. - M.: HAL 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. Jlekummn no reometpum n anrebpe. YuebHoe nocobue -
KasaHckuin penepanbHbin yHusepcutet, 2011. - Pexunm goctyna: -
http://www.ksu.ru/f9/bin_files/G_and_A_lectures.pdf, cBoboaHbIiA. - 222 C.
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7.2. JlononHuTenbHasa nuteparypa:

1. Kypow A.I'. Kypc Bbicweri anrebpsl. - M3a-80 "MaHb", 2004. - 432 c.

2. NnbuH B.A. AHanutnyeckas reomeTpus: Yueb. ons cTyoeHToB goua. creu. u cned. "MpuknagHas
matematmka"/ B.A.nbunH. - 6-e n3g., ctep..- Mockea: PUUSMATJIUT, 2002. - 224 c.

3. bypmucTpos B.H. 9nemeHTbl nUHEnHOM anrebpbl 1 aHanMTUYeckas reOMeTpusi Ha NNOCKOCTU U B
npocTtpaHcTBe: y4ebHoe nocobue / b. H. Bypmuctpos, J1. P. Cekaesa; KasaH. roc. yH-T. - KasaHb:
[U3n-Bo KasaH. roc. yH-Ta], 2009, 81 c.

4. beknemuwes [1.B. Kypc aHanutnyeckor reometpum n nuHeinHon anrebpsbl: y4eb. nocobre ans
ctyn.sy3os / [1. B. beknemunwes.?10-e uag., ucnp..?M.: duamatnut, 2003.7304 c.

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

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

7.3. UHTepHeT-pecypcChl:

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

MopTan obpasoBartenbHbIX PECYPCOB MO Matematuke - http://www.exponenta.ru/
[MopTtan pecypcos Mo eCTECTBEHHO-HAY4YHbIM aucuunanHam - http://en.edu.ru/

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMUNINHbI(MOAYS)

OcBoeHune ancumnnmHbl "OcHoBbl anrebpbl 1 reomeTpun" NpeanonaraeT NCNob30BaHNE
cnepyolero MatepranbHO-TEXHNYECKOro obecneyeHms:

KomnbtoTepHbIli kKnacc, npeactaensowmii coboi paboyee Mecto npenogasaTens n He MmeHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIV CTOM, CTYN, NEPCOHAsbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
cetb VIHTepHeT. Bce KoMmnbioTepbl MOAK/OYEHbI K KOPNOPaTMBHOW KOMMbIOTEPHON cetn KDY n
HaxogaTcsa B €AMHOM JOMEHeE.

Y4yebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BbC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmx pOCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULIMPOBAHHbIX
CMeunanncToB B pasnuyHbix cdoepax brusHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pasoBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKY, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CIOBapU U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHble Nnepnognyeckme n3agadms n n3naHus,
BbiNyckaemble napnatenncrsamm By3oB. B HacTosuwee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMaM hefnepanbHbIX roCynapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanus (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEeYHO cucteMe Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "flaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3AATENBCTBA
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUmn
nepruoanyecKnx N3aaHum No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbBIX HanpasneHui ¢
cobnoaeHneM BCeEX aBTOPCKUX M CMEXHbIX Npas.

KOMFIbeTGprIVI Knacc C yCTaHOBJ/IEHHbIM Ha KOMMbIOTEPAX NAaKETOM ScilLab
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Mporpamma coctasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbiM nnaHoM no
HanpaeneHnto 10.03.01 "MiHdopmaumoHHast 6e3onacHoCTb" 1 Npoduno NoaroToBkn besonacHocTb
KOMMbIOTEPHbIX CUCTEM .
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ABTOp(bI):

Ctonos E.JI.

"o 201 .
PeueH3eHT(bl):

Natbinos P.X.

"o 201 r.
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