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MporpamMma aucumnivHbl "AHaNUTUYECKAs FEOMETPUS U NHenHas anrebpa”; 44.03.05 MNeparornyeckoe obpasoBaHve (C AByMS
npoguIaMU NOLArOTOBKM); OOLEHT, K.H. (ooueHT) HurmenssHosa A.M.

Mporpammy avcumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (BoueHT) HurmeassiHosa A.M. kadpenpa
BbICLIE/ MaTEMATUKM U MATEMATUYECKOr0 MOOENMPOBAHNS OTOENeHNe negarormyeckoro
obpaszoBaHus , Ajgul.Nigmedzyanova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

dopmmpoBaHme NpeacTaBneHnin 0 Teopun onpegenuTenein, MaTpMYHOM aHannae, MeTofax peweHns
CUCTEM NINHENHbIX YpaBHEHWIA, OBNaaeHne MaTeMaTtMYeckum annapaTom nnHenHon anredpbl ons
HanbHelWwero Ncnonb3oBaHns B Npouecce byaylein nenarormyeckoin oesiTenbHOCTU B KA4ecTBe
yumuTens MateMaTtmku n MHopMaTumKu.

N3yueHne akcmoMaTtukm n CTPYKTYypbl COBPEMEHHOW r€OMETPUM, OCHOBHbIX €€ MOHATWIA 1
OTHOLLEHWIA, OBNAaAEeHNE aHaNMTUYECKMMMN N MHBAPVAHTHO-IPYNNOBbIMA METOA4AMN FrEOMETPUN.
3HaKOMCTBO C OCHOBHbIMY pa3aenamy reoOMeTpumn: reoMeTpumn agdOUHHbBIX 1 €BKINA0BbIX
NMPOCTPAaHCTB.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucuunnmnHa BkntodeHa B pasaen " 51.B.0 0.8 OucuunnnHel (Mogoynm)" OCHOBHOM
obpaszoBatenbHoi nporpammbl 44.03.05 Meparornyeckoe obpasoBaHue (C AByMS NPOOUIAMU
MOAroTOBKM) U OTHOCUTCS K 065i3aTenbHbiM ancumnanHam. OcBavnBaeTcs Ha 1, 2 kypcax, 2, 3
CEeMecCTpbl.

AHanutnyeckas FGOMeTpI/ISI BXOOUT B I'IpOdJGCCI/IOH&HbeIVI UnKn B Bapl/IaTI/IBHOVI ero yactn. [ins ee
yCnewHoro n3y4eHuns HeobXx04MMbl 3HAHUS 1 YMEHNA, I'Ipl/lOﬁpeTeHHble B WKOJIbHOM KypcCe
mMareMaTukn. 3HaHue reoMeTpmn MOXeT CyweCTBeHHO NoMoYb B Hay‘-IHO-I/ICCﬂe,EI,OBaTeﬂbCKOM pa60Te.

3. KomneTteHuumn obyuarowterocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwmdpbpoBka
npuobpetaemor KOMNETeHLUN
crnocobeH NoHMMaTb YHNBEPCAbHbIA XapakTep 3aKOHOB oMK
MaremMaTn4yeckmnx paccyXaeHumn, nx NPUMeHNMOoCTb B
PasnNYHbIX 06N1aCTSIX YENOBEYECKOWN AesATeNbHOCTU, POnb U

Lndop komMneTeHUUH

ChnK-10 MEeCTO MareMaTukm B CUCTEME HayK, 3Ha4YeHne MaTtemaTn4eckom
(npodheccunoHanbHble Hayku Ons peweHns 3anad, BO3HMKALWWX B TeOpUn 1
KOMreTeHuun) npakTuke, obLeKkyNnbTypHOE 3HAYeHNe MaTemMaTkm, Bnageet

OCHOBHbIMW MOMIOXEHUAMN UCTOPUM PA3BUTUA MATEMATUKN,
9BONIOLINN MaTeMaTUyecKnx naen n KoHuenumsamm
COBpPEMEHHOM MaTteMaTn4yeckom Hayku

BnageeT CoOBpeMeHHbIMM (POPMannN3oBaHHbIMMK

CIMK-11 MatemMaTnyeckMm, NHPOPMALIMOHHO-OTMYECKUMU 1
(NpodpeccmoHanbHble NIOrMKO-CEMaHTUYECKMI MOLENSAMUA U METOLAMU
KOMNeTeHLMK) npenctaeneHus, cbopa n 06pabotku MHopmMaLm ons

y4yebHbIX Lienen

BnageeT MaTeMaTnKOMN Kak yHMBEepCanbHbIM S3bIKOM HayKMW,
CPEenCTBOM MOLENNPOBAHUS SIBEHWIA 1 NPOLECCoB, criocobeH
NoNb30BaTbCs MOCTPOEHMEM MateMaTUYecknx Mmogenen ons

ClK-12 PEeWeHNs NPaKkTUYeCKNX NpPobnem, MOHMMaTbL KPUTEPUM
(npogpeccuoHanbHble KayecTBa MaTeMaTnyeckmx NccnenoBaHunii, NPUHLMMbI
KOMMEeTeHLMN) 3KCMEePUMEHTANbHON 1 3MMMPUYECKO MPOBEPKM HAYYHbIX

TEeopwuiA, yMEHNEM NCCNEAOBaTb KNacc MoAeNei, K KOTOPOMY
NPUHALNEXUT NONyYeHHast MOLENb KOHKPETHOW CUTyaLuu,
NPUMEHSS MaTEMAaTUYECKYIO TEOPWIO
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
Bnageet OCHOBHbIMU MONOXEHUNAMU KNaCCUHECKNX pa3nenos
mMaremMaTn4yeckowu HaYKW, 6a30BbIMM NOESMN 1 METOAAMMU
MaremMaTukn, CUCTEMO OCHOBHbIX MaTeEMaTUYECKMX CTPYKTYp 1
akcmomaTtn4eckmm MeTooom

BnageeT KyNbTypoi MaTeMaTn4yeCcKoro MbllMIEHUS], TOrMYEeCKOo
N anropuTMUYECKON KynbTypol, cnocobeH noHMmaTb obLyto
CTPYKTYpYy MaTeMaTn4eckoro 3HaHus, B3aMMOCBSA3b MeX 1y
Pa3NNYHbIMM MaTEMaTMYECKUMUN OUCLUMIIVHAMN,
peann3oBbIBaTb OCHOBHbIE METOIbl MaTeMaTUYEeCKMX
pacCyXaeHniA Ha OCHOBE OOWMUX METOI0B Hay4YHOro
CCNenoBaHus U onbiTa pelleHns y4ebHbIX U Hay4YHbIX Npobnem,
NONb30BaTbCS A3bIKOM MaTEMaTUKN 1 MaTeMaTn4yecKoi
TEepPMUHOJOrMeli, KOPPEKTHO BbipaXaTb U apryMeHTUPOBaHO
060CHOBbIBATb MMEIOWMECS 3HAHUS

Lncpp komneteHLUN

CriK-8
(npodheccunoHanbHble
KOMMeTeHuunn)

ClK-9
(npodbeccmoHanbHble
KOMreTeHuunn)

B peasynbtaTte 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBHbIE MOHATMSA TEOPUN ONPELENUTENen, MaTpuL, U CUCTEM NIMHEVHBIX YPaBHEHWIA, ONpeaeneHns
1 CBOMCTBA MateMaTnyeckmx 06 bEKTOB B 9TUX 06NaCTAX, (OOPMYINPOBKMN YTBEPXAEHNIA, METOADI
L0Ka3aTeNbCTBa OCHOBHbIX N3 HUX, BOSMOXHbIE COPEPbI UX NPUNOXEHWIA B WKONBbHON MaTeEMaTUKE;

OCHOBHbIE reoMeTpn4eckmne NoHATNA N OTHOWEHNA: aKCUMOMATUKY COOTBETCTBYOLWMNX pa3nenos
reoMeTpun, OCHOBHblE orpeneneHna n Teopembl. ypaBHEHUA I'IpFIMOVI M NNOCKOCTH, onepaunn Han
BEKTOpaMu; ypaBHEHNA KPUBbLIX N NNOCKOCTEWN BTOPOro rnop4anka,

KOOp,EI,I/IHaTHbIVI MEeTOLd 1 BNaneTb UM ONsd peweHnd CTaHoapTHbIX 3anad aHannTn4eckom reoMeTpun.

2. DONIXEH yMeTb:

pewartb 3a4a4u BbIHUCIUTENBbHOMO M TEOPETMYECKOro XapakTepa B 0bnacTv Teopmm MaTpu,
onpenennTeneit u CUCTEM NIMHEHbBIX YPaBHEHWIA, BEKTOPHO anrebpbl;

npoBoANTb CTaHOAPTHbIE NCCnenoBaHnA reoMeTpnyecknx CBOWCTB 1 Bbl4UCNATb pasnnyHbolie
reoMeTpmn4eckmne XxapakTtepncTmkmn npsambix, NNOCKOCTEN N I'IOBerHOCTeI7I BTOPOro nopsanoka
3adaHHbIX, COOTBETCTBEHHO, B N/IOCKOCTU U B NMPOCTPAaHCTBE.

3. DONXEH BnaneThb:

mMaremaTnyeckmnM annapaTom Teopun maTpuL, onpenenuTtenein n CUCTEM NNHENHbIX ypaBHEHWUH,
BEKTOPHOW anrebpbl, aHANNTNYECKOW N addCPUHHO reoMeTpun, METOAAMUN PELeHns 3aaay.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NPUMEHEHNS NMONOXEHUIA KNACCNYECKMX Pa3aeNioB aHaNUTMYECKOM reOMEeTpUM U NMHERHON anrebpbl,
6a30Bble NOen 1 METOLbI 3TUX PA3AENOB MAaTEMATUNKM, CUCTEMY OCHOBHbIX MaTEMaTUYECKNX CTPYKTYP
Kypca v BnageHne akcmomMatuyeckum metogamu.

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas TpyaoeMKoCTb aucumnamHbl coctaenset 10 3a4eTHbix(ble) eanHunu(bl) 360 yaca(os).
dopMa NPOMEXYTOYHOrO KOHTPONSA AMCUMUMNINHBI 9K3aMEH BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6annos, 13 HUX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMH1MManbHoe KONMYecTBO ANs Aonycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);
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55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);
54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHomn paboTbl No AucUMnIMHe/ MOAyNto
TemaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Buabl n yachbl
Pasgmen ay,oMTOpHOM paboThbl,
Hepens MX TPYA0EMKOCTb Tekywue coopmbl
N 'D'"Kn"g"lr;;m""b'/ CemMecTPemectpa (B yacax) KOHTpOnsi
Nek ImI1pal(wwecmeJ1a60paTop|-|b|e
u 3aHATUA paﬁoTbl
YCTHbIV onpoc
KoHTponbHas
y paboTta
g [remal. Taneiias 2 | 16 | 12 0 14 [Mucomenroe
P nomMauwHee
3ajaHve
KoHTponbHas
paboTa
Tema 2. BekTopbl. [MncbmeHHoe
2.|Onepaunn Hag 2 7-10 8 0 12 nomMauHee
BEKTOPaMW. 3ajaHve
YCTHbIN onpoc
YCTHbIV onpoc
Tema 3. AHanntuyeckas KoHTponbHas
reoMeTpusi Ha paboTta
3.|nnockocTn 1 B 2 11-15 | 10 0 16 [MncbMeHHoe
NpPoCTPaHCTBe. nomMawHee
3ajaHve
[MncbMeHHoe
nomMauHee
3ajaHve
4. lf(;“'aof(') ﬁg"'zzﬁa > |1618]| 6 0 12 |YcTHbi onpoc
P P ' KoHTponbHas
paboTa
[MncbMeHHoe
Tema 5. BekTOpHble flomalliHee
NpoCTpaHCTBa U sanavue
5. VHEAHbIE 3 1-6 12 0 12 YCTHbIV onpoc
KoHTponbHas
oTobpaxeHus. paborta
Tema 6. JlnHelHble
JOOPMbI 1 CONPSAXEHHOE lucbMeHHOS
NVHenHoe fomalliHee
NPOCTPaHCTBO sandahne
6. Ep pa : 3 7-13 14 0 21 KoHTponbHas
WIVHENHbIE U 26012
KBagpaTu4Hble OOPMbI. E’CTHbu?l -
BBeneHve B TEH30PHYIO P
anrebpy.
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ Cemectp|, . - cTpa (B uacax) ‘I'( on-npg; ﬂp
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|
Tema 7. AdpdprHHbIE 1 MVCLMEHHOE
€BKNMO0BbI (NCeBOo nomawHee
€BKNIO0BbI) N-MEepHbIe sanaHne
7. '(‘T%?";Lﬁ'fgma 3 | 14-18 | 10 0 21 YCTHBIV 0npoc
KoHTponbHas
NPOCTPaHCTBA). a6oTa
[MoBepxHOCTN BTOPOro P
nopsioka B E_n.
Tema . NITorosas OK3aMeH
: 2 0 0 0
doopma KOHTponsA
Tema . Itoroeas OK3aMeH
: 3 0 0 0
doopma KOHTpons
Ntoro 72 0 108

4.2 CopepxaHvue oUCLUNUHDI
Tema 1. JluHenHas anrebpa
neKkumnoHHoe 3aHsiTne (12 yaca(os)):

lMoHaTMe maTtpuubl, onpegenuTens n-ro nopsgka. Vix ceoncrtsa, nencrens Hag Humm. Ceonctsea
onpenenntens. Anrebpanyeckoe OONOMHEHNE N MUHOP aNeEMeHTa MaTpumubl. NoHATME O cucTeme
NVHeNHbIX ypaBHeHwuiA. Mpasuno Kpamepa. PaHr matpuupl. . Teopema o 6asncHoM MuHope. Teopema
KpoHekepa-Kanennu. Ycnosus HeTprBranbHOM COBMECTUMOCTM 04HOPOAHOR cuctem. Obiwee
pelweHne cnuctemMbl. DyHaameHTanbHas cucTema peleHuin.

naboparopHas pabora (14 4yaca(oB)):

nHOuBMIOyanbHble 3a8aHua no teme "Matpuubl 1 onpegenutenn” (8 3agaHuin) n "Cuctemsl
NINHENHbIX ypaBHeHUA" (5 3agaHnin)

Tema 2. Bektopbl. Onepauuvmn Hag BEeKTOpamu.
JIeKLMOHHOe 3aHsiTue (8 yaca(os)):

BekTopbl. CnoxeHne BEKTOPOB. YMHOXEHME BEKTOPA HA 4MCno. [MoHAThE O BEKTOPHOM
npocTpaHcTBe. JInHeinHas 3aBMCUMOCTb BEKTOPOB. basnc n agpdmHHble koopanHarthl. [poekuns
BeKTOpa Ha ocb. [NpsiMoyronbHas cuctema koopauHar. [NongpHas cuctema koopamHart Ha
nnockoctu. CkansapHoe npon3eeneHne BEKTOPOB 1 ero npunoxeHus. BektopHoe nponsseneHve
BEKTOPOB 1 €ro npunoxeHus. CmewaHHoe NpovsseneHne BeKTopos. [1BoHOE BEKTOPHOE
npounsseneHve. NpeobpasoBaHme NPSIMOYroNbHOM CUCTEMbI KOOPAUHAT Ha MNOCKOCTU 1 B
NPOCTPaHCTBeE.

naboparopHas pabora (12 yaca(oB)):

nHauBmayanbHble 3agaHus no teme "BekTopbl. Onepaumnmn Hag BekTopamun” (10 3anaHuin)
Tema 3. AHanuTUYecKasi reoMeTpuUs Ha NIOCKOCTU U B NPOCTPaHCTBe.

JNleKunoHHoe 3aHsitne (10 Yaca(oB)):

MpocTeiwne 3agayv aHaNUTUYECKOV reOMETPUM Ha NNOCKOCTM. JIHUM HA MNOCKOCTU U UX
ypaBHeHue. KaHoHn4Yeckoe 1 obuiee ypaBHEHME NPAMOIA Ha NNOCKOCTW. PasnnyHble Buabl
ypaBHEHWIA NPSIMOiA Ha MNIOCKOCTU U UX FTEOMETPUYECKME NPUNOXEHNS. PaccTosiHMe OT TOUKM Ao
npsiMoii. BaanMHoe pacnonoxeHue AByX NPsIMbIX HA MOCKOCTU. YPaBHEHUE NyyKa NPSMbIX.

naboparopHas paborta (16 yaca(oB)):

NHOnBMIOyanbHble 3a8aHna No Teme "YpasHeHus npsamor n nnockoctn” (10 3agaHnin)
Tema 4. Kpusble BTOpOro nopsaka.

neKkumnoHHoe 3aHsiTne (6 yaca(os)):

KETPOHHBH
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MpuBeneHve obLero ypaBHeHME KPMBOI BTOPOro Nopsioka K KaHOHUYeCcKoMy BUay. Snaunc, ero
dhopma 1 reomeTpuyeckoe ceoiicTea. 'mnepbona, ee ceoiicTBa 1 dpopma. MNapabona, ee cBoiCTBa U
doopma. MNonspHoe ypaBHeHMe annunca, runepbdbonbl 1 napabonbl. YCNoBms KacaHus NpsiMoii KpUBOIA
BTOPOro nopsgaka. lNpocTtenwmne 3aga4m aHanMTM4EeCKONn reoMeTpum B NPOCTPaHCTBE. YpaBHeHNE
NOBEPXHOCTU N ypaBHEHNE NIMHUM B NPOCTPaHCTBE. PasnnyHbie BUObl ypaBHEHNE NAIOCKOCTU B
npocTtpaHcTse. [1psiMasa B npocTpaHcTee. BaanmMHoe pacnonoxeHne npsiMoin U n1OCKOCTU B
npocTpaHcTBe. B3anMHoe pacnonoxeHne OByX NpsiMbIX B NpocTpaHcTee. ViccnenosaHue oopmbl
NOBEPXHOCTEN BTOPOro nopsanka no KaHOHMYECKUM YpaBHEHNSAM.

naboparopHas pabora (12 yaca(oB)):

nHaomeuayanbHble 3anaHusa no teme "Kpusbie BToporo nopsaka” (8 saanaHum)
Tema 5. BeKkTOpHble NPOCTPaHCTBa U JIMHENHbIE OTOOpaXeHus.
JNleKLMoHHoe 3aHsiTue (12 yaca(os)):

OnpegneneHve nMHenHoro npoctpaHcTea. JinHenHas 3aBMCUMOCTb BEKTOPOB. basuc un
pasmepHocTb. [MoanpocTpaHcTBa 1 NMHeliHble 06onoykn. Teopema o nononHeHun 6aswuca.
MNepeceyeHune n cymma noanpocTpaHCTB. [1poCTpaHCTBO peweHnii 04HOPOOHON CUCTEMBI
ypaBHEHWIA Kak NoAnpPOCTPaHCTBO NPOCTPAHCTBA MATPUL-CTONOLO0B. JIMHEHbIE OTODOPaXEHUS U NX
MaTpuyHoe npeactasnenHve. [lenctemsa Hag onepatopamm u matpuuamu. Komnosmuus
oTobpaxeHuii 1 yMHoXeHue matpuu. ObpaTtHblil onepatop 1 obpaTtHas matpuua. Obpas 1 94po
NVHelHoro otobpaxeHuns. CobCTBEHHbIE 3HAYEHUS U COBCTBEHHbBIE BEKTOPbLI onepaTopa. lNepexon k
HoBoMy 6aaucy. IHBapuaHTbl onepartopa.

naboparopHas pabora (12 yaca(oB)):
nHauBMayanbHble 3anaHus no Teme "BekTopHble npocTpaHcTea” (10 3agaHuin)

Tema 6. JIuHenHble oOpMbl U CONPSAXEHHOE NMHENHOE NPOCTPaHCTBO. BunnHenHble n
KBagpatuyHbie oopMmbl. BBeieHne B TEH30PHYHO anrebpy.

JNeKunoHHoe 3aHsitne (14 yaca(os)):

JlvHelHble popMbl U COMNPSAXEHHOE NMHENHOE NMPOCTPAHCTBO. BrnuHenHbie OopMbI.
MpeobpasoBaHne MaTpuLbl BUIMHERHOR OOPMbI MPY M3MEHEHM Ba3nca 1 ee NHBapUaHThI.
CVIMMETpPUYHbIE N aHTUCUMMETPUYHBbIE BUNUHElHbIE hopMbl. KBaapaTnyHbie coopMebl. MprBeneHne
KBaOpaTUYHON GPOPMbI K KAHOHMYECKOMY BUOY MeToaoM JlarpaHxa. Teopema nHepumnm
KBaOpaTuyHbIX oopM. [1onoxunTenbHO onpeneneHHble kBagpaTndHbie oopmbl. MizomeTpuyeckuii
oneparop. CaMoCONpPSAXEHHbINA (CUMMETPUYECKUA) onepaTtop 1 ero matpuua. Ce&3b
CUMMETPUNYECKO BUNNHERHON POPMbI C COOTBETCTBYIOLWMNM €1F CAMOCOMNPSIXXEHHBIM ONEPaTOPOM.
OpToroHannaaums CMCTEMbl IMHENHO-HE3aBUCKMbIX BEKTOPOB. OCHOBHas Teopema 0 AmaroHanbHOM
BMOE MaTpuLbl CAMOCOMPSAXEHHOro oneparopa y KaHOHNYEeCKOM BMUae KBaapaTnu4yHom qoopMbl.

naboparopHas pabora (21 yaca(oB)):
nHOMBMAYyanbHble 3agaHns no teme "AdpduHHbIE NpocTpaHcTea” (10 3amaHni)

Tema 7. AdpchUHHBbIE N €BKNUO0BbI (NCEBAO0 €BKNA0BbI) N-MepHble MPOCTPaHCTBa (TOYeYHble
npocrtpaHcTBa). [loBepxHOCTU BTOpOro nopsiaka s E_n.

nekuunoHHoe 3aHsitne (10 4aca(os)):

AdpdurHHbIE 1 €BKNINO0BLI (MCEBOO €BKINO0BbI) N-MepHble (TOYeYHble) npocTpaHcTea. Akcmomartumka
Beiins. MNpeobpazoBaHne adodUHHON cnucteMbl koopanHaTt. CoOBCTBEHHO €BKNUAOBLI M NCEBAO
€BKNNA0BbI NpocTpaHcTea. MNpeobpasoBaHre NPSAMOYrofibHOW CUCTEMbI KOOPAUHAT.
["'eomeTpuryeckme ourypbl B N- MEPHOM €BKINO0BOM NpocTpaHcTBe. K-MepHble NnnockoCTu.
MpueeneHve B En oblero ypaBHeHUS NOBEPXHOCTM BTOPOro NOpsiAka K KAHOHUYECKOMY BMAY.
Knaccudomkaumnsa nosepxHoCcTen BTOPOro nopsaka. HeebipoxXoeHHble, LeHTpasibHbIE U
HeLeHTpanbHble NoBepxHoCcTU. LinnnHaps.

naboparopHas pabora (21 yaca(oB)):
nHAoMBMAyanbHble 3anaHnsa no teme "Esknuaoosbl npoctpadcTea” (10 3apaHuin)

4.3 CTpyKTypa 1 copepxaHume caMOCTOSITeNIbHOM paboTbl AUCUMMINHBI (MOLYNSA)
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MporpamMma aucumnivHbl "AHaNUTUYECKAs FEOMETPUS U NHenHas anrebpa”; 44.03.05 MNeparornyeckoe obpasoBaHve (C AByMS
npoguIaMU NOLArOTOBKM); OOLEHT, K.H. (ooueHT) HurmenssHosa A.M.

Buabl
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb g‘:ﬂ%’:::;?:’:gzga
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260ThI
CTyAOeHTOB P
n
OLroToBKA IR
JoMallHero 2 sananue
3ajaHuns
noaroToBka K
KOHTPOSIbHOW 2 Kc;ggp;ganaq
paboTe P
rlioaroroeka K 2 YCTHbIA Onpoc
1 [Tema 1. Nuneiinas 5 ’ yCTHOMy onpocy
‘lanrebpa 6 | .Pewenve
3agay Ha
Teopemy 06 chava
9NEeMEHTapPHbIX NHAMBMOYaNbHbIX
npeobpasoBaHUSX 10 KOHTPONbHbIX
CNnY. MeTton, pabot
laycca. 2. npenogasarTento.
PeweHne 3agav
Ha 3
LononHutenoHas
NnoaroToBKa u
ouroroers
P NHOMBUAYANbHbIX
vHaVsnyaneHbIX 9 KOHTPO/bHbIX
3ajad no remam: paéoa
BekTopbl.
CroxeHne npenogasaTento.
Tema 2. BekTopbl. BEKTOPOB. YM
2.|Onepauun Hang 2 7-10 NOLrOTOBKA
BEKTOpPaMW. nomMauHee
JoMallHero 1 3anaHne
3anaHus
noaroToBka K
KOHTPONbHOMN 1 Kgg;gganaﬂ
paboTe P
noaroToBka K o
1 THbIN on
YCTHOMY Oonpocy ye onpoc
NoAroToBK
ngﬂa%:erc? 12 AomalliHee
Tema 3. AHanntnyeckas 3a]aHNsS 3afaHne
reomMeTpus Ha
3.|[nnockoctn n B 2 11-15 Egﬂg;ﬁﬁﬁ%; o KOHTpOnbHas
NPOCTpaHCTBE.
pPOCTpaHCTBE paGoTe paboTa
noaroToBka K o
2
YCTHOMY OMPOCY YCTHbIA onpoc
n
OLroToBKA OMAWHEE
JomatuHero 6 sananmne
3ajaHus
Tema 4. Kpusble NOAroTOBKa K
4. - v
BTOPOro nopsaka. 2 16-18 KOHTPONbHOW 2 Kggggganaﬂ
paboTe P
noaroToska K > o
YCTHOMY OMPOCY YCTHbI ONpoC

KETPOHHBH
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MporpamMma aucumnivHbl "AHaNUTUYECKAs FEOMETPUS U NHenHas anrebpa”; 44.03.05 MNeparornyeckoe obpasoBaHve (C AByMS
npoguIaMU NOLArOTOBKM); OOLEHT, K.H. (ooueHT) HurmenssHosa A.M.

Buabl
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬂ:;ﬁ?:;ﬁﬁﬂ;
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260ThI
CTYLEHTOB P
noaroToBKa
MalLlH
JomauwHero 3 fomalliHee
3apaHve
Tema 5. BekTOpHbIe 3anaHnA
NPOCTpaHCcTBa U i noAroToeka K
5. NnHernHble 3 1-6 KOHTPONbHOMN 2 Kzggp;ganaq
oTobpaxeHus. paboTe P
noAroToBka K 1 -
THbIV On
YCTHOMY Onpocy ye onpoc
Tema 6. JlnHelHble
doopMbl 1 conpsikeHHoe noaroToeka K KOHTpONbHas
NVHENnHoe KOHTPONbHOW 4 pa6ota
6 [MPOCTPaHcTBO. 3 213 pabote
"|BunuHenHbie n
KBagpaTuyHblie OOPMbI.
NoAroToBka K -
BeeneHve B TEH30PHYIO 2 CTHbI onpoc
anrebpy PHY YCTHOMY Oonpocy y P
Tema 7. AdpprHHbIE 1
€eBKNnaoBbI (NCeBao MOAroToBka K KOHTPOMbHaS
©BK/IM0BbI) N-MepHble KOHTPO/bHOW 4 paborta
- |npocTparcTsa 3 | 14-18 pabote
"|(TOYeYHble
NpPOCTPaHCTBA).
noaroToeka K -
[MoBepXHOCTN BTOPOro 2 CTHbI onpoc
nopﬂEKa 5E n P YCTHOMY Onpocy y P
Ntoro 72

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

McnonbayoTcs MeToabl 06ydeHnsl CBSA3aHHble MaTeMaTUYEeCKM U AMAAKTUYECKMM MO4ENMPOBaHNEM
B y4eOHOM npouecce. Vicnonb3yeTtcs MHTepakTUBHAs oopMa NPOoBEAeHUS 3aHSATUIA.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauuu Nno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. JluHenHas anrebpa
noMallHee 3afaHve , NPUMepPHbIE BOMPOCHI:

1.PeweHne 3anay Ha TeopeMy 06 anemeHTapHbIX NpeobpasosaHusx CITY. Metop Maycca. 2.
PeweHune 3apnay Ha anemMeHTapHble npeobpasoaHms. CTyneHyaras matpuua. PaHr matpuupl n
cnocob ero BblumcneHns. 3. leomeTpuyeckas UHTEPNpPeTaUMS PEWEHN CUCTEMbI M INHERHbBIX
YPaBHEHUIN C N HEN3BECTHLIMW.

KOHTponbHas paboTta , NpUMepHbIE BOMPOCHI:

MpvMmep KOHTPONbHOW paboTbl €1 1. BoluncnnTe onpenenntens. 2. PewunTe cuctemy no npasuny
Kpamepa . 3. ViccnepnoBatb cucteMy NMHENHbIX ypaBHeHWiA. 4. Boluncnuts onpenenutens. 5. PewnTe
cucTeMy ypaBHeHuin no metopy Maycca. 1. Boluncnute onpenenutens. 2. PewnTe cuctemy no
npaeuny Kpamepa . 3. iccnenoBatb cUCTEMY NIMHENHBIX ypaBHEHWA. 4. Bbluncnutb onpenenutens. 5.
PewwnTe cuctemy ypaBHeHmin no metoay aycca.

coava nHomnemayanbHbIX KOHTPONbHbIX pa60T npenogasartento. , NpMMepHbIe BOMPOCHI:

KETPOHHBH
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MporpamMma aucumnivHbl "AHaNUTUYECKAs FEOMETPUS U NHenHas anrebpa”; 44.03.05 MNeparornyeckoe obpasoBaHve (C AByMS
npoguIaMU NOLArOTOBKM); OOLEHT, K.H. (ooueHT) HurmenssHosa A.M.

1.PeweHne 3anay Ha TeopeMy 06 anemMeHTapHbIx Npeobpasosannsx CITY. Metoa Maycca. 2.
PeweHune 3apnay Ha anemMeHTapHble npeobpasosaHms. CTyneHyatas matpuua. PaHr matpuupl n
cnocob ero BblumcneHus. 3. FeomeTpryeckas UHTEPNpPeTaUMs PEeWeHNn CUCTEMbI M INHERHbBIX
ypaBHeHWIA ¢ N Hen3BecTHbIMKU. 1.PelweHne 3ana4 Ha TeopeMy 06 aneMeHTapHbIX NPeobpasoBaHUSIX
CJTY. MeTtoq Naycca. 2. PeweHne 3aaay Ha aneMeHTapHble npeobpasosaHust. CTyneH4aTas
matpuua. PaHr Mmatpuubl 1 cnocob ero BblumcneHns. 3. FeomeTpuyeckas UHTEPNpeTaums peweHni
CUCTEMbl M NINHEVHbIX YPaBHEHWI C N HEN3BECTHbBIMU.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

1.PeweHne 3anay Ha TeopeMy 06 anemMeHTapHbIx Npeobpasosannsx CITY. Metoq Maycca. 2.
PeweHune 3apnay Ha anemMeHTapHble npeobpasosaHms. CTyneHyatas matpuua. PaHr matpuupl 1
cnocob ero BblumcneHus. 3. FeomeTpryeckas UHTEPNpPeTaUmns PeWweHnin CUCTEMbl M INHERHbBIX
ypaBHEHU ¢ n HenasecTHbIMU. OnpegenuTtenn. Matpuubl. CUCTEMbI NIMHENHBIX YpaBHeHMA. MeTon
Kpamepa npu pewennin CJTY. Metopg Maycca.

Tema 2. Bektopbl. Onepauun Hag BeKTopamu.
foMaluHee 3afaHune , NpUMepHbIe BONPOCHI:

1. HanTtn ckanapHoe nponseeneHne BeKTopos a u b n yron mexay Humu: a(3;-2;-1) , b(2;3;1). 2. JaH
BekTop a(3;-5;0). HanTtn opToroHanbHyto NPOEKLMIO BEKTOPA a Ha NPSIMYLO, HanpasneHne KOTOpoW
onpenensietcsa sektopom b(3;1;0) , 1 OpTOroHanbHyK COCTABNAIOWYIO BEKTOPA & OTHOCUTESNIbHO 3TOMN
npsamon. 3. Onpenenntb KoopANHATBLI U ONNHBI BEKTOPOB [a,[b,C]] , [2a-3b,b+2c] , ecnn a(1;2;1),
b(0;1;-1) , c(1;-1;2) . 4. nuHbl 6a3ncHbIX BekTopoB e_1, e_2, e 3 paBHbl COOTBETCTBEHHO 1, 1, 2.
Yron mexay e _1une 2 paseH Pi/2,amexaye 2,e 3une_1,e 3 paseH Pi/3 . Boiuncnntb nnowanb
napannenorpamma, NocTPOEHHOro Ha BEKTopax, UMetowmx B aTom basuce koopanHathel (-1;0;3) n
(2;1;0) . 5. Hantn cmewaHHoe npousseneHmne (a+b,b-c,[a,c]), ecnn a(1;2;1) , b(0;1;-1) , c(1;-1;2) . 6.
[aHa TpeyronbHas nupammnaa, NOCTPOEHHAast Ha BekTopax a , b u ¢. Haintn o6bem nupamugpl,
nnowagun rpaHemn, ovHbl BbICOT B MMPaMUAE U FPaHsax, BENNYUHBI OBYrPaHHbIX YrNoB MEXAyY
rpaHamm, ecnu a(1;2;1), b(0;1;-1) ,c(1;-1;2) .

KOHTpONbHas paboTta , NpUMepHbIE BOMPOCHI:

1. Haitn ckansipHoe npovn3seneHne BeKTopoB a u b n yron mexay Humun: a(3;-2;-1) , b(2;3;1). 2.
Onpegnenntb KOOpANHaTHI M ANUHBI BEKTOPOB [a,[b,c]] , [2a-3b,b+2c] , ecnu a(1;2;1), b(0;1;-1) ,
c(1;-1;2) . 3. JaHa TpeyronbHas nupammoa, NoCTpPoeHHas Ha BekTopax a , b n ¢c. Halitn o6bem
nMpamuibl, NowWanun rpaHen, oviHbl BbiICOT B NUPaMue v rpaHsx, BeMYmHbl OBYrPaHHbIX YrioB
mexay rpaHamu, ecnm a(1;2;1), b(0;1;-1) ,c(1;-1;2) .

chaya nHamBuAayanbHbIX KOHTPOMbHBIX PaboT NpenogasaTento. , NPUMEPHbLIE BONPOCHI:

INlvHenHas 3aBNCUMOCTb BEKTOPOB. Bbasnc n adpdpuHHble KoopanHathl. [1poekuns Bektopa Ha OCb.
[MpsimoyronbHas cuctema koopamvHart. NonspHas cuctema koopamHat Ha nnockocTu. CkanspHoe
npon3BefeHne BEKTOPOB 1 ero NpunoxeHns. BekTopHoe nponsseneHne BeKTOPOB U ero
npunoxeHns. CMewaHHoOe NponsseneHne BeKTopos. [1BOHOe BEKTOPHOE Npon3BeaeHue.
MNpeobpasoBaHme NPSMOYroNbHOM CUCTEMbI KOOPAMHAT HA NIOCKOCTM U B MPOCTPaHCTBE.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

3HaHWe onpeneneHnii u NOHATWIA No cneayowmm BonpocaM: CkansipHoe Npon3BeneHe BEKTOPOB U
ero npunoxeHusi. BektopHoe npovnseeaeHne BEKTOPOB M ero NpunoxeHuns. CMewaHHoe
npoun3eeneHne BekTopoB. [1BoiHOE BEKTOPHOE NpounaseneHue. NpeobpasoBaHme NPSMOYrofbHOW
CMCTEMbl KOOPAMHAT Ha MIOCKOCTU 1 B MPOCTPAHCTBE.

Tema 3. AHanuTMUecKasi reoMeTpus Ha NIOCKOCTU U B NPOCTPaHCTBe.
noMalHee 3afnaHue , NpUMepHbIe BOMPOCHI:

KETPOHHBH
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MporpamMma aucumnivHbl "AHaNUTUYECKAs FEOMETPUS U NHenHas anrebpa”; 44.03.05 MNeparornyeckoe obpasoBaHve (C AByMS
npoguIaMU NOLArOTOBKM); OOLEHT, K.H. (ooueHT) HurmenssHosa A.M.

1. OaH tpeyronbHuk ABC: A(3;2) , B(5;5) , C(6;-1). lNMocTponTb ypaBHEHNS €r0 CTOPOH, BbICOT,
MenomaH, buccekTpuc. Haitn koopauHaTbl X nepeceveHnii. 2. Viccneposatb B3anMHOE
pacnonioxXeHue Tpex nnockoctemn: 2x+3y-4z-1=0, -x+5y-z-3=0 , 3x-10y+7z=0 . 3. Haintn npoekuuto
Toukn M(2;-1;-1) Ha nnockocTn X-3y+z+5=0, 4x+3y-z+7=0 B HanpasneHnn 3afaHHOM BEKTOPOM
q(-2;1;2). HanTtn oTHOWeEHNe, B KOTOPOM HaxoasTcsa TOHKU nepecedeHns u todka M. 4. Hantu yron
MeXy NnockocTbio 4x+4y-7z+1=0 v npamon (x-1)/3=(y+2)/2=z/6 . YCTaHOBUTb UX
B3ammopacnonoxeHue. 5. CoctaBuTb ypaBHEHUS NpaMon , npoxoasien Yepes Touky A(-1,1,-1) n
nepecekarolein e gaHHble npamble (x-1)/2=(y-2)/3=z/(-1) n x/4=(y+5)(-5)=(z-3)/2 . 6. [Npun kaknx
3HavyeHusx a npsamas x/1=y/a=(z-2)/(-1) nepecekaet nnockocTb 3a’2x+ay+z-4a=0? 7. [laHbl OBe
nnockocTu: x-3y+z+5=0, 4x+3y-z+7=0. ViccnenosaTb Nx B3aUMHOE PaCrnofiOXEHNE: eCnv OHN
napannenbHbl, TO HANTU PACCTOSHME MEXOY HUMU, eCN NepecekaroTCs, TO COCTaBUTb KAHOHNYECKOe
YypaBHEHWE NMHUW NMepeceyeHns n HamT yron Mexay nnockocTamu. 8. Tpu rpaHu napannenenunena
nexar B MNOCKOCTAX 2X+4y-z+9=0, 2x-y+5y-8=0, 6x+y+z-30=0, a ogHa nu3 BepwuH A nmeet
koopauHartbl (-1;3;1). CocTaButb ypaBHEHNS OCTaNbHbIX FPaHeN napannenenunena u ero auaroHanu,
npoxoasen Yepes BEPLUUHY .

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

" 1. OaH tpeyronbHuk ABC: A(3;2) , B(5;5) , C(6;-1). lNMocTpounTb ypaBHEHUS €ro CTOPOH, BbICOT,
MenomaH, buccekTpuc. Haintn koopauHaTbl Mx nepeceveHunid. 2. MNMpu Kakmx 3Ha4YEeHMSX a npsiMas
x/1=y/a=(z-2)/(-1) nepecekaeT nnockoctb 3a"2x+ay+z-4a=07? 3. [laHbl ABE NNOCKOCTU: X-3y+z+5=0,
4x+3y-z+7=0. ViccnepoBaTtb Ux B3aMHOE PacronoXeHNe: eCNu OHW NapannefbHbl, TO HANTK
paccTosHMe Mexay HUMU, eCli NEPEeceKkarnTCs, TO COCTaBUTb KAHOHWYECKOE YPaBHEHUE NUHUN
nepeceyeHns N HaMTK yron Mexay nnoCKOCTSAMM.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

YpaBHeHUs NpsMOo Ha NIOCKOCTU. YpaBHEHUS NPSIMOIA B NPOCTPAHCTBE. YPaBHEHUS NAOCKOCTU B
NpoCTpaHCcTBE. VIX B3aMMHOE pacrnonoxeHue.

Tema 4. Kpusble BTOpOro nopsaka.
noMallHee 3afaHune , NpUMepHbIe BONPOCHI:

1. Bblumcnntb aKCLEHTPUCUTET annunca, ecny 6onblwas oCcb BUAHA U3 KOHLA Manoi ocy Noa yriom
120 rpagycos. 2. YCTaHOBUTb, YTO Credylolee ypaBHeHne onpeaenseT anannc 1 HamTm KoopamHaThbl
ero UueHTpa, nonyocu, SKCLEHTPUCUTET U ypaBHeHNS anpektpuc: 5x"2+9y"2-30x+18y+9=0. 3. aH
annunc x"2+2y*2=1. Hantn pacctosHne mexay KkacatenbHbIMU K 31UNCy, napannenbHbIMU NPsIMOiA
x+y=0. 4. CocTaBMTb ypaBHeHUe runepbosnbl, kacatwwencs aByx Npsambix 5x-6-16=0, 13x-10y-48=0,
npw YCNoBUW, YTO ee OCY COBNafatoT C ocaMu KoopamnHaTt. 5. CoctaBuUTb KAHOHNYECKOE YpaBHEHWE
runepbonbl, ecnu Touka (-5/4; 3/2) npuHagnexut runepbone, a acMMNTOTaMun SBNSIOTCS NPsSIMble
y=2X, y=-2x. 6. CocTaBuTb ypaBHeHne napabonbl, POKYC KOTOPOI HaxoanTcs B Touke (-1/3; -2/3) n
anpekTpuca gaHa ypasHeHnem 3x-3y+8=0.

KOHTpO/bHas paboTa , NpUMepHble BOMNPOCHI:

1. YcTaHoBWTb, YTO cneaytollee ypaBHeHe onpeaenseTt aAAnnc U HanTu KOOpAMHaThbl ero LeHTpa,
NONyocwu, 3KCLEHTPUCUTET U ypaBHEHNS aupekTpuc: 5x"2+9y"2-30x+18y+9=0. 2. CoctaBunTb
KaHOHMYEeCKoe ypaBHeHMe runepbonbl, ecnu Touka (-5/4; 3/2) npuHannexut runepbone, a
acuMMnToTamm SIBNAOTCS NpsiMble y=2x, y=-2X. 3. CocTaBnTb ypaBHeHWe napabonbl, QOKYyC KOTOPOWA
HaxoguTcs B Touke (-1/3; -2/3) n gupekTpuca gaHa ypasHeHnem 3x-3y+8=0.

YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

KpuBble BToporo nopsigka. dnnunc, runepbona, napabona. Vix ceoicTea. MonspHble ypaBHEHUS.
Tema 5. BekTopHble NPOCTpPaHCTBa U JIMHENHbIE OTOOpPaXeHuUs.

JOoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

1. Haiitn paamepHOCTb 1 6a3nC CyMMbl U NepecevyeHns NIMHENRHbIX NOANPOCTPAHCTB N-MEPHOrO
apugMeTN4ecKoro NPoCcTPaHCTBa, HATSAHYTbIX HA CUCTEMbI BEKTOPOB al, a2, a3, a4, b1, b2, b3, b4. 2.
Havitn matpuuy nepexona ot craporo 6asmca K HOBOMY M KOOPAMHATHI BEKTOPA X OTHOCUTENBHO 3TUX
6asuncos. MNpenBapnTenbHO [OKa3aTb, YTO JAHHbIE CUCTEMbI BEKTOPOB AENCTBUTENBHO 06pasytoT
6a3nc. Kakue opueHTtaumm obpasytoT aaHHble 6asnchbl?

KOHTponbHas paboTta , NpUMepHbIE BOMPOCHI:
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1. HainTn paamepHoCTb 1 6a3nC CyMMbI U NepeceyeHns NMMHeRHbIX 060M104eK, HaTSHYTbIX HA CUCTEMDb
BeKkTopoB al, a2, a3, a4, b1, b2, b3, b4. 2. Halitn Mmatpuuy nepexona ot ctaporo 6asuca K HOBOMY 1
KOOpAMHaTbl BEKTOPA X OTHOCUTENbHO 3Tux 6a3ncoB. [MNpensapntenbHoO AokasaTb, YTO JaHHble
CUCTEMbl BEKTOPOB OECTBUTENBHO 006pa3ytoT 6asnc. Kakne opueHTaumm obpasytoT OaHHble
6a3ucol?

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

3apayn no teme "JlnHeliHble NpocTpaHcTBa 1 oTobpaxeHus" OnpeaeneHne NMHERHOro
npocTtpaHcTea. JInHenHasa 3aBMCUMOCTb BEKTOPOB. basnc n pasmepHocTb. [NognpocTpaHcTBa U
nvHeliHble obonoykn. Teopema o nononHeHun 6asunca. MNepeceyeHre 1 cymma noanpPOCTPaHCTB.
[MpocTpaHCTBO peLeHnin 0AHOPOAHON CUCTEMbI YPaBHEHWUI Kak NOANPOCTPAHCTBO NPOCTPaHCTBa
MaTpuu-cTonbuoB. JInHeliHble 0TOBpaXeHUs U Nx MaTpuyHoe npeacTtaeneHune. eincTens Han
onepatopamu 1 matpuuamm. Komnosmuusi otobpaxeHuii u ymMHoxeHue matpuu. ObpaTHblil onepatop
n obpatHas maTtpuua. Obpas 1 Sapo NMHenHoro otobpaxeHnsi. CoO6CTBEHHbIE 3HAYEHUS U
cobCcTBEHHbIE BEKTOPBI onepatopa. Mepexon k HoBoMy 6asuncy. ViHBapmaHTbl onepaTtopa

Tewma 6. JInHerHble pOpMbI U conpsiXXeHHOoe NMHeNnHoe NPoCTpaHCTBO. BunuHenHble n
KBagpaTuyHbie oopMmbl. BBenieHne B TEH30pHYHO anrebpy.

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

1. Oanbl Tpu Toukm P(3;-4) , Q(1;-2) , R(1;-3) Ha cTopoHax napannenorpamma ABCD. Haintun
KoopauHaTbl BepwuH napannenorpamma, ecnm \mu(ABP)=-2, \mu(BCQ)=5, \mu(CDR)=1/2. 2.
Hanucatb ypaBHEHME NNOCKOCTM HAUMEHbILLEN Pa3MEePHOCTN, CoaepXallen AaHHbIe TOYKN U
BekTopbl: A_4: M_1(1;1;0;-2), M_2(-2;0;0;1), M_3(1;2;0;-1), q_1(8;-3;1;0), q_2(4;-2;4,0). 3.
VccnepoBaTtb B3aMMHOE pacnonoXeHne NpsMo 1 ABYMEPHOWM NNOCKOCTU B YETbIPEXMEPHOM
NpPOCTPaHCTBE, ECNN ABYMEPHAS NMOCKOCTb 3aJaeTtcs ypaBHeHuaMun {x-y=0, x+2y-z+t-2=0}, a npsamas
3afaHa KaHoHuyeckn: (x+1)/1=(y-2)/3=(z-1)/0=(t-2)/4.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

3an8a4u no Teme "JlnHenHble popMbl. BrnuHeHbie doopMbl. KBagpaTtunyHblie popMbl” JIMHENHbIE
POPMbI 1 CONPSXEHHOE NMHENHOE NPOCTPAHCTBO. BunuHeliHble goopMebl. MNpeobpasoBaHne MaTpuLbl
6UNNHENHOM POPMbl NPU N3MeHeHn 6asunca 1 ee MHBapuaHTbl. CUMMETPUYHbIE 1
aHTUCUMMETPUYHbIE BunnHeHble doopMbl. KBaapatuyHble coopMmbl. [prBeaeHme KBanpaTuyHoM
doOpMbl K KAHOHMYECKOMY By MeToOoM JlarpaHxa. Teopema nHepumm kBaapatuyHbix OOPM.
[MonoxuTtenbHO onpeneneHHble KBaapaTuiHble oopMbl. I3oMeTpuyecknin onepartop.
CaMoconpsixXeHHbI (CMMMeTpruyeckmnin) onepatop v ero marpuua. Ces3b CUMMETPUYECKON
OUNNHENHON DOPMbI C COOTBETCTBYIOLMM €1 CAMOCOMPSAXEHHbIM onepaTtopoM. OpToroHanMsauns
CUCTEMbI IMHENHO-HE3aBUCUMbIX BEKTOPoB. OCHOBHAas TeopemMa O AnaroHanbHOM BuAe MaTpuLbl
CaMOCONPSAXEHHOro onepaTopa 1 KAHOHNYEeCKOM BULE KBaApaTU4yHON OOPMbI

Tema 7. AdochUHHBbIE N €BKNUA0BLI (NCEBAO €BKINA0BbI) N-MepPHble MPOCTPaHCTBa (TOYEeYHble
npocTtpaHcTBa). [loBepxHOCTU BTOPOro nopsiaka B E_n.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. BbIICHUTb, SBASAOTCSA N AaHHble OopMynbl hopMynamm OBMXeHUs nnockoctn. OnpenenvTsb Bug,
OBUXEHNS: X'=y-1; y'=x+1, ero n"HBapuaHTHblE TOYKN 1 MHBAPUAHTHbIE NPsIMble, 06pa3bl 1
npoobpasbl Todek M(0;0) n N(-2;3) , a Takxe obpasbl 1 npoodpasbl NPsMbIX Y=0 n x-y+5=0 . 2.
CocTaBntb (POpMysbl FOMOTETUM, 3HAS, YTO NpsaMas 5x-5y-2=0 nepexoamt B npsamyto x-y-1=0 , a
npsamble 2x+y+1=0 n 12x+8y+7=0 nHBapunanTHbl. 3. [NpnBeanTe ypaBHeHNE KBAAPUKUN K
KaHOHMYECKOMyY BUAay C NMOMOLLbIO OPTOroHaNbHbIX Npeobpa3oBaHnii. 3anunTe SBHbIA BUL 9THX
nNpeobpasoBaHnii, LOKAXNTE OPTOrOHANIbHOCTb MaTpPULbl NPeobpas3oBaHUin 1 onNpenennTe Tun
OBUXeHNs. x"2-2y"2+z"2+4xy-8xz-4yz-4x-4y+14z+16=0.

YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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AdpdurHHbIE 1 €BKNNO0BLI (MCEBOO €BKINO0BbI) N-MEepHbIe (TOYeYHble) NpocTpaHcTea. Akcmomarumka
Belins. MpeobpasoBaHne adpprHHOM cnucTemMbl KoopamHat. CobCTBEHHO EBKNNAO0BLI U NCEBAO
€BKNNA0BbI MpoCcTpaHcTBa. MNpeobpasoBaHme NPSIMOYrofibHOW CUCTEMbI KOOPAUHAT. [eomeTpryeckme
dourypbl B N- MEPHOM EBKNIMAOOBOM NpocTpaHcTee. K-MepHble nnockocTtu. MpueeaeHne B En obuwero
ypaBHEHUNS MOBEPXHOCTM BTOPOro nopsaka Kk kaHoHunyeckomy suay. Knaccudmkaumsa nosepxHocTen
BTOPOro nopsaka. HesblpoXaeHHble, LeHTpanbHble N HELEHTPanbHble NOBEpPXHOCTU. LinnuHapbl.
'pynna oBuxeHuin. [1BuXeHns nepsoro 1 BTOporo poaa. dsuxXeHns nnockocTn n nx
knaccugpukaums. IBuXeHns TpeXMepHoro eBknnaosa NpocTpaHCcTea 1 Nx knaccudpukaums.l pynna
romoTteTuid. Mpynna noaobuid. MpynnoBoii noaxon k reometpun MpreeaeHne KBaopuk K
KaHOHMYECKOMY BMY C NMOMOLLbIO OPTOrOHaNbHbIX Mpeobpa3oBaHuii.

Utorosas cpopma KOHTpons

9K3aMeH

Urorosasi cpopma KoHTpons

3K3aMeH

[MpvMepHble BOMPOCH! K 3K3aMeHy:
Bonpocbl k 3k3aMeHy "AHanuTnyeckasi reoMetpus 1 nuHeinHas anrebpa” 3a 2 cemecTp

1 PaHr matpuubl. BoluncneHne paHra MatpuLbl C MOMOLLBIO 31IEMEHTAPHbIX MPpeobpasoBaHuii.

2. CucTtema nMHENHbIX ypaBHeHvu7|. OCHOBHbIEe NOHATUS: peweHmne, CoBMeCTHblE N HECOBMECTHbIE
cuctembl. PaBHOCUNbHBIE CUCTEMDI.

3. Kpntepuin COBMECTHOCTM CUCTEMbI IMHENHbIX ypaBHeHUI (TeopeMa KpoHekepa-Kanennn).
4. Metopn Maycca. ObLee peweHne CUCTEMbI NTMHEHbBIX YPaBHEHIA.

5. COBMECTHOCTb OLLHOPOLHOWN CUCTEMbI IMHENHBbIX ypaBHeHW. CBONCTBA peweHnin 0AGHOPOLHOM
CUCTEMBDI.

6. ®yHOamMeHTanbHbIn HAbop peLweHnini 0 LHOPOLHOW CUCTEMBI. Teopema 0 oyHAAMEHTaIbHOM
Habope peleHuiA.

7. CBS3b MEX Y PELEHNSAMMN HEOOHOPOOHOM CUCTEMbI IMHEVHbIX YPAaBHEHUIA U COOTBETCTBYIOLWEN
oaHopoAaHon. CTpykTypa oblero pelweHns HeO4HOPOAHOW CUCTEMbI.

8. Onpepnenutenu 2-ro n 3-ro NOPSAKOB 1 Nx cBoNCTBA. [paBuno Kpamepa ons peweHns CUCTeMbl
N3 OBYX NMHENHbIX YPaBHEHWI.

9. OnpepnennTtenb N-ro Nopsaka v ero CBOMNCTBA: Pa3NoXeHne No aneMeHTaMm CTPoKMU nnm ctonbua,
TPaHCMOHMPOBAaHHbIV OnpenenuTenb.

10. CncTtema 13 n NUHENHbIX YpaBHEHUI C N HenaBecTHbIMU. [MpaBnno Kpamepa.

11. Tunbl MmaTpuu. OdencTteua Hag matpuuamm. CeocTea AeNCTBUN.

12. Kpntepuint COBMECTHOCTN N HECOBMECTHOCTU CUCTEM NIMHENHbIX HEPaBEHCTB.

13. PeweHne CUCTEM NMHENHbIX HEPABEHCTB C ABYMS U TPEMS HEU3BECTHbLIMMU.

14. N'eomeTpuryeckme BekTopbl. CNoXeHne BEKTOPOB 1 YMHOXEHWE BEKTOpa Ha 4ucno. JinHenHas
3aBVICUMOCTb BEKTOPOB B TPEXMEPHOM NPOCTpaHCTBE. KonnnHeapHbie U KoMMnaHapHbie BEKTOPHI.
Teopema 0 NMHENHO-3aBUCUMOI CUCTEME BEKTOPOB.

15. Teopema 0 cyMMe BEKTOPOB BAO/b 3aMKHYTOI oMaHoi. BekTopHblii 6a3uc. KoopamHartol
BekTopa B 6asuce. [pasble 1 NeBble TPOWKKM (napbl) BEKTOPOB.

16. CkansipHoe npoun3seneHue 1 ero ceonctea. [InuHa BEKTOPOB 1 Yron Mexay BeKTopamu.
OpTOHOPMMPOBaHHbIA 6a3nc. 3annMcb CKansipHOro NPon3BeaeHUs B OPTOHOPMUPOBaHHOM basuce.
[Mpoekuns BekTopa Ha ocb. [NpnMeHeHne ckansapHOro NPo3BeAeHUs K PEWEHNIO reOMETPUYECKINX
3apgad. [NongapHasa cnctema koopauHar.

17. BeKTopHoe npon3seneHne n ero CBOWCTBA. 3anuncb BEKTOPHOro npon3seneHns B
OpTOHOPMMPOBAHHOM 6asuce. I'IpaBasl M nieBasd O0ekKaptoBble CUCTEMbI KOOpOMHAT. an/IMeHeHVIe
BEKTOPHOIo npon3seneHns K peweHno reoMeTpmn4ecknx 3ana-.

18. CMelwaHHoe Npou3BeneHne 1 ero CBOMCTBa. 3anvcb CMEWaHHOro NPOM3BEnEHNS B

OpPTOHOPMMPOBaHHOM 6asuce. [NpMMeHeHne CMelWwaHHOro NPOM3BELEHNS K PELIEHMIO
reoMeTpuyecknx 3amtaud. [BoiHoe BEKTOPHOE NPon3BeaeHNe.
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19. MNpUMeHeHNe BEKTOPHbIX Onepaunii Ans peweHns reoMeTpudecknx n omanyeckmx 3aaau.
MoHsATUE O KPUBONUHENHBIX KoopanHaTax. [MpeobpasoBaHne KOOpAMHAT Ha NMNOCKOCTW U B
NpPOCTPaHCTBeE.

20. [ekapToBbl koopanHaTbl Todku. ObLiee ypaBHEHME NPSIMOI HA NIOCKOCTA W ero
reoMeTpu4ecknii cMbicn. MNMapameTpuyeckoe 1 KaHOHNYECKOE YPaBHEHUS MPSMOI Ha MNIOCKOCTU U
CBA3b MEXAY HUMU. YpaBHEHMWE NPSIMOVA B OTPE3Kax.

21. B3anMHOe pacnonoXeHue ABYX NPsiIMbIX HA MNOCKOCTU. YTon Mexay NpsiMbiMK Ha NMNOCKOCTHU.
PaccTtosiHne mexay napannenbHbIMy NPsSIMbIMU Ha NA0CKOCTU. OTKNOHEHNE TOYKU OT MPSIMOIA.

22. ObLiee ypaBHeHVe NNOCKOCTN B NPOCTpaHcTBe. HopMupoBaHHOe ypaBHEHME NMNOCKOCTY.
B3aunMHoe pacrnonoxeHue AByx NnOCKOCTEN B NPOCTPaAHCTBE. Yo Mexay MnocKOCTSIMU.
PaccTosiHue mexay napannefibHbIMU MIOCKOCTSIMU.

23. NapaMeTprnyeckme n KaHOHNYECKNE YPaBHEHNS NPSIMON B NPOCTpaHCcTBe. B3anMHoe
pacrnonoxeHune NpsiMbIx. Yron Mexay npsaMbiMy B NPOCTpaHCcTBe. PaccTosiHne mexay
napasnnenbHbiMK NPSIMbIMK B NPOCTPaHCTBE. PaccTosHe Mexay CKpelwmnBaoWwnMmncs npsimbiMm B
MpOCTPaHCTBe.

24. B3aMHO€e pacnonoXeHne NpsiMOi 1 NAOCKOCTM B NPOCTPAHCTBE. Yron Mexay npsMoi 1
NNOCKOCTbI0. PacctosiHne Mexay napannenbHbIMy NPSMORA 1 NIOCKOCTbIO.

25. UunnHgpuyeckne n cgpepuyeckme KoopanHarbl.

26. YpaBHEHMe KpMBOWM Ha MNOCKOCTU M MNOBEPXHOCTW B NpocTpaHcTee. [pumepbl. KpuBble BTOPOro
nopsiaka Ha nNaoCKOCTU N X KAHOHNYECKNE YpaBHEHUS.

27. NiccnepoBaHne anannca no KaHOHMYECKOMY ypaBHEHMIO. PokanbHble U ANpeKTopuanbHble
CBOCTBA annunca.

28. ViccnepoBaHue runepbosbl N0 KAHOHUYECKOMY ypaBHEHMIO. PoKanbHble U ANPeKTopUanbHble
cBoicTBa runepbonsi.

29. ViccnepoBaHue napabonbl N0 KAHOHMYECKOMY ypaBHEHUO. JnpekTopranbHoe CBOMCTBO
napabonbi.

30. lNonsipHOe ypaBHeHWE KPUBbIX BTOPOro nopsaka. YpaBHeHue KkacaTenbHON K KpUBOM BTOPOro
nopsaaka.
31. MpuBeneHune obLero ypaBHeHNs BTOPOro Nopsaka Ha NI0CKOCTU K KAHOHNYECKOMY BUAY.

Bonpochkl k ak3ameHy no aMcumnauHe (Mogynto) "AHanuTnyeckas reoMeTpus n nuHeiHas anrebpa
(3 cemecTp)

1. BeKTopHoe NPOCTPAaHCTBO. Akcnombl BEKTOPHOro npocCTpaHCTBa. HeKOTOpre cnencteuAa N3
akcunoM. Heobxoonmble 1 0OCTaTOYHbIE ycnosu4 NVHENHOW 3aBUCUMOCTM BEKTOpPOB. baswnc n
pa3MepHOCTb BEKTOPHOIO NpPoCTpaHCTBAa. KOOp,D,I/IHaTbI BEKTOpa B 6asuce.

2. VI3oMopdhn3M BEKTOPHbIX MPOCTPAHCTB. ApndomMeTmyeckasi MoOAesb BEKTOPHOrO NPOCTPaHCTBA.
ABTOMOPGOU3MbI BEKTOPHOrO NpocTpaHcTea. MaTpuua nepexona ot ctaporo 6asmca K HOBOMY 1
OpVieHTauMs BEKTOPHOMO NpocTpaHcTBa. dopMynbl NpeobpasoBaHns BEKTOPHOMO NPOCTPaHCTBA.
MNpeobpa3oBaHue KOOpAMHAT BEKTOPA Npwv 3aMeHe 6asuca.

3. AdbdpnHHOe npocTpaHcTBO. AKCMOMbI Being n Hekotopble cneactsms na Hux. isomopdpunam
adPPUHHbBIX NpoCcTpaHCcTB. BekTopHaa Mmonenb adpdUHHOro NpoCcTpaHCcTBa, apugoMeTmyeckas
MoLenb adpduHHOro npoctpaHcTea. ApdmHHasa cuctema koopamHaTt 1 adorHHbIE KOOpAMHATbI
TO4YkU. Teopema 0 KoopanHaTax reoMeTpmuyYecKoro BeKTopa.

4. ABTOMOPOON3M adpPUHHOIO NpocTpaHcTBa. ARdUHHBIE NpeobpasoBaHms, oopMybl addMHHOIo
npeobpaszoBaHus. PopmMynbl NpeobpaszoBaHNs addGUHHBIX KOOPAUHAT TOYKM NPY 3aMeHe
adpdomHHOro penepa. Npynna agounHHbIX NPeobpasoBaHmii.

5. MNMpsmas nnHns B agodoHHOM NpocTpaHcTBe. HekoTopble TeopeMmsbl. [1pocToe OTHOWEHNE Tpex
TOYeK U ero ceoictea. OnpeneneHne oTpeska u nyya.

6. PaannyHbie oopMbl 3anncy ypasHeHUS NpsaMor (BEKTOPHOE napameTpruyeckoe, KaHOHMYeckoe,
ypaBHeHue NpsMon, NPOXoasilen Yyepes ABe 3a0aHHbIe TOYKK).

7. NpocTtenwmre adpdpuHHbIE TEOPEMbI MNAHUMETPUN. TeopeMbl O CpeaHen NUHUN TPeyrobHUKa n
Tpaneuun, o NPOTMUBOMONOXEHHbIX CTOPOHAX napannenorpamma 1 guaroHansx napannenorpamma,
Teopema 0 MeguaHax TpeyronbHuKa.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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8. k-MepHble MNoCKOCTM B adddoUMHHOM npocTpaHcTee. Obwme 1 napaMeTpruyeckme ypaBHEHNS.
["'vnepnnockocTn. ApdomHHbIE MHBapWaHTbl. B3anMHoe pacnonoxXxeHne nnockocTen N Npsimbix B
N-MepHOM adp(PUHHOM NPOCTPAHCTBE.

9. AcpdbuHHbIE TEOPEMBI 1 3a4a4mn cTepeoMeTpun. ['pynna adguHHbIX NpeobpasoBaHuii.

10. JInHeHbI onepatop 1 ero Mmatpuua. Mprmepbl NMHeHbIX onepaTopos. MNpeobpasoBaHue
MaTpULbl MIMHERHOro ornepartopa npu nepexone K HoBoMy 6asncy. Co6CTBEHHbIE BEKTOPbI U
cobCTBEHHbIE 3HAYEHMS onepaTopa.

11. CamoconpsixeHHblli onepatop u ero matpuua. CobcTBeHHbIE 3HAYEHMS 1 COBCTBEHHbIE BEKTOPbI
CaMOCOMPSXEHHOro oneparopa.

12. BunuHeHble popmbl. MaTpuua bunnHeiHon chopMbl 1 ee NpeobpasoBaHme Npu Nnepexone K
HoBOMY 6a3wucy. IHBapuaHTbl BUNNHENHON CHOPMBbI.

13. KBagpaTtnyHble popmbl. [MpuBeneHne ksagpaTniHoM OopMbl K KAHOHNYECKOMY BUAY METOO0M
NarpaHnxa.

14. CBSI3b CUMMETPUYECKO BUNNHENHON POPMbI C CaMOCONpPsiXeHHbIM onepaTtopoM. OcHoBHas
Teopema 0 AuMaroHanbHOM BUAE MaTpuLibl CAMOCOMPSAXEHHOro oneparopa U KaHOHMYEeCKOM Buae
KBaOpaTn4Hon goopMbl. [prBeaeHne kBaapuk K KAHOHNYECKOMY BUOY C MOMOLLbIO OPTOrOHaNbHbIX
npeobpasoBaHunii.

15. EBKNnpoBO BEKTOPHOE NPOCTpaHCTBO. EBKNNAOBO NpoCTpaHCTBO ToYek. [psiMoyronbHas
fekapToBas cuctema KoopavHar.

16. ['pynna gsumxeHun. [BnxeHns nepBoro n BToporo poaa. LBmxXeHns naockoctTy N nx
Knaccudumkaums.

17. [BMXEHNS TPEXMEPHOrO EBKNNAOBA NPOCTPAHCTBA U NX KNnaccuukaums.
18. pynna romoteTtuii. 'pynna nonobwuid. MpynnoBoi noaxon K reoMeTpum.
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AHanntnyeckas reomeTpus , Y. 2. AHannTnyeckas reoMeTpus NpocTpaHcTea, , 2012r.
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2. AnekcaHgpos, IN.C. Kypc aHanMTn4eckoin reoMeTpun 1 nmHenHon anrebpbl [ONeKTPOHHbIi
pecypc] : y4ebHuk / M.C. AnekcaHopoB. - AnekTpoH. aaH. - CaHkT-MNetepbypr : JlaHb, 2009. - 512 c.
- Pexxnum poctyna: https://e.lanbook.com/book/493. - 3arn. ¢ akpaHa.

3. AnekcaHgpos, N.C. Jlekummn No aHanUTMYECKO reoMeTpumn [ONeKTPOHHbIN pecypc] : y4ebHuK /
MN.C. AnekcaHapoB. - AnekTpoH. aaH. - CaHkT-MNetepbypr : JlaHb, 2008. - 912 c. - Pexwum gocTtyna:
https://e.lanbook.com/book/561. - 3arn. ¢ akpaHa.

4. Bexnemuwesa, J1.A. CO0pHMK 3a4a4 Mo aHANUTUYECKON reoMeTpun 1 NnHenHoin anrebpe
[OnekTpoHHbIN pecypc] : y4ebHoe nocobue / N1.A. Beknemnwesa, [0.B. Beknemuwes, A.1O. MNeTposuy,
N.A. Hybapos. - 9nekTpoH. aaH. - CaHkT-MNeTtepbypr : NlaHb, 2018. - 496 c. - Pexum poctyna:
https://e.lanbook.com/book/109625. - 3arn. ¢ akpaHa.

5. NnbuH, B.A. AHanutuyeckas reometpus [9neKTpoHHbI pecypc] : y4ebHuk / B.A. MnbuH, 9.1
[Mo3HsK. - OnekTpoH. aaH. - Mockea : ®uamartnut, 2009. - 224 c. - Pexum goctyna:
https://e.lanbook.com/book/2179. - 3arn. ¢ akpaHa.
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6. Kagomues, C.b. AHanuTnyeckas reoMmetTpus 1 nuHeinHas anrebpa [SnekTpoHHbI pecypc] :
yyebHoe nocobue / C.b. Kapomues. - 9nekTpoH. aaH. - Mockea : ®uamatnut, 2011. - 168 ¢. -
Pexwum goctyna: https://e.lanbook.com/book/2187. - 3arn. ¢ akpaHa.

7. KneteHnuk, [.B. C60pHMK 3a4ay NO aHANNTUYECKON reoMeTpun [OneKTpoHHbIA pecypc] : y4ebHoe
nocobue / [1.B. KneteHwk ; Mon pen. H.B. EdpumMoBa. - AnekTpoH. aaH. - CaHkT-MeTtepbypr : JlaHb,
2018. - 224 c. - Pexum goctyna: https://e.lanbook.com/book/103191. - 3arn. ¢ akpaHa.

8. MocTHukoB, M.M. AHanutnyeckas reomeTpus [9neKTpOoHHBbIA pecypc] : y4ebHoe nocobue / M. M.
MOCTHMKOB. - ANeKTPOoH. aaH. - CaHkT-MeTepbypr : JlaHb, 2009. - 416 c. - Pexum gocTyna:
https://e.lanbook.com/book/318. - 3arn. ¢ akpaHa.

9. Llybepbunnep, O.H. 3agaym n ynpaxHeHUst No aHanMTNYeCKok reoMeTpum [SneKTPOoHHbIN
pecypc] : y4ebHoe nocobue / O.H. Llybepbunnep. - 9nekTpoH. naH. - CaHkT-lNetepbypr : NlaHb,
2009. - 336 c. - Pexum goctyna: https://e.lanbook.com/book/430. - 3arn. ¢ akpaHa.

7.2. JlononHuTenbHasa nuteparypa:
1. inbuH B.A., Mo3Hsk 3.I'. .. lnHeliHas anrebpa../ 3g-so duamatnut, 2008. - 280c. - ISBN:
978-5-9221-0481-4. - http://e.lanbook.com/view/book/2178/

2. Wadpapeswny V.P., Pemuzos A.O. . JlnHeliHas anrebpa n reometpus../ 3an-so duamatnmt, 2009. -
512c. - ISBN: 978-5-9221-1139-3. http://e.lanbook.com/view/book/2306/

7.3. UHTepHeT-pecypcCbl:

Mpockypsikos N.B. CoopHMK 3apay no nuHeriHon anrebpe ? Hayka -
http://books.tr200.ru/v.php?id=114906

YuyebHukn no nuHeriHon anrebpe - http://eek.diary.ru/p47467303.htm?from=Ilast

1. Kypow A.I". Kypc Bbicweli anrebpsbi -
http://www.newlibrary.ru/book/kurosh_a_g/kurs_vysshei_algebry.html

3. dapnees [0.K., ComuHckuin N.C. COopHUK 3amad no Boicleli anrebpe ? M, Hayka, -
http://books.tr200.ru/v.php?id=210655

4. Manbues A.N. OcHoBbl nuHeHon anrebpbl. - M., 1970. - 400 c. -
http://mathhelp.ifolder.ru/7883379

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLUMUNINHbI(MOAYNS)

OcBoeHne ancumnamHbl "AHanMTn4Yeckas reoMeTpus u nuHenHas anrebpa” npennonaraet
NCMNONb30BaHNE CNeayoLWero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe MapatenbcTtea "MlaHb" , OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNEeKTPOHHbIE BEPCUMUN KHUI U3AaTeNnbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT 4OCTYN K Hay4HOI, y4ebHON nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

ayantopum
Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no

HanpasneHuto 44.03.05 "Meparornyeckoe obpasoBaHue (C AByMS NPOCOMNSAMU NOATOTOBKM)" 1
npodounto nogrotosky Maremarka v UHOCTPaHHbIV A3blK (aHTNIMACKNRA) .
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