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Mpodunb — NccnegoBaHune onepauni n cucteMHbli aHanms (gns Habopa 2020)

dopma 0byyeHnsa ovHas



1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

03HAKOMWTb C hyHAAMEHTaNbHBIMU METOAAMU UCCe0BaHUSI COBPEMEHHOW anrebpbl u
reomeTpuu;

N3y4nTb METOAUKY MOCTPOEHUS anrebpanyeckmx CTPYKTyp;

cchopMmMpoBaTb HaBbIKN UCCNEAOBAHNUS U peLLEHUst 3a4ay anrebpbl U reomeTpum.

3agauv n3y4eHuss QUCUMNIMHBI:

YyeTKOe BrageHne NOHATUNHO-TEPMUHONOMMYECKMM annapaToMm; BrageHune
dyHOamMeHTanbHbIMKU METOAAMWN UCCNEeOBaHNA; OCO3HAHHOCTb, MOMHOTA M rMybuHa
TEOPETUYECKUX 3HAHUN;

YMEHMe yCTaHaBNUBAaTb MeXay TEOPUEN U NPaKTUKON pPeLLEeHNs CTaH4apTHbIX (6a30BbIX)
MaTeMaTU4YEeCKNX 3a4av;

YMEHME MHTErpupoBaTh 3HAHWUS, MNOSTyHYEHHbIE NPU N3YYEHUN Pa3NNYHBLIX MaTeMaTUYECKNX
ONCLUMMNITNH.

1.2. MecTo aucuunnuHbl (Moayns) B cTpyktype Ol
OucumnnunHa oTHocuTCs K o6a3aTenbHbIM ANCUUNIIMHaM BapuaTtuBHom Yacty Ol

1.3. O6bem aucumnnuHbl (MoaynsA) ¢ ykazaHuem TpyAOeMKOCTU BCeX BUAOB
y4yeOHoM paboThbl

O6Lwas TpyaoemKocTb ancumniuHel (Moayns) coctaensaeT 10 3aveTHbIX(ble) eamnHuL(bl), 360
4Yacos.

Ou4Hasna hopma

Pacnpe,qeneHl/le no cemecTtpam

Buabl 3aHaTUN 2 3 4 Bcero yacoB
ceMmecTp CceMecTp| cemecTp

O6Lwas TpyaoemMKoCTb 360
f\i{lﬂMToprle 3aHATUSA, B 48 51 48 147
nekuunoHHble (1K) 32 17 32 81
npakTnyeckme
(cemuHapckme) (M3, C3) 16 34 16 66
nabopaTtopHble (11P) 0 0 0 0
CamocTosTenbHas
paboTta ctygeHtoB (CPC) 60 57 60 77
dopma NpOMexXyTO|HOA OuddepeHunpoBaHHbI 3a4eT | 3adeT | Ok3ameH 36

artTectauum B cemMmecTpe

KypcoBasi paboTta
(kypcoBow npoekT) (KP,
KI)




2. MepeyeHb NNaHUpyeMbIX pe3ynbTaToB 06y4eHUs MO AUCLMNIINHE, COOTHECEHHbIX C
nnaHMpyeMbiMu pe3ynbTaTaMn OCBOEHUA ob6pa3oBaTerlbHOW NporpaMmmbl

MnaHmpyeMble pe3ynbTaTbl OCBOEHNS
obpasoBaTenbHOM NporpaMmmbl

MnaHupyeMble pe3ynbTaTtbl 06y4eHus no
AVCUMNINHE

Koo n HaumeHoBaHue
KOMNeTeHUumn

WHankaTopsl
OOCTUXEeHNS
KOMMeTeHuuu,
dopmMupyemble B
paMKax QUCUMMNNHbI

[ecKpmnTopbl: 3HaHUS, YMEHWUS, HABbIKU U
(nnn) onbIT AeATENBHOCTH

ArIr 4 AN

Orl1K-1.1. 3HaerT:
OCHOBHBbIE MOHATUS,
daKTbl, KOHLENLMM,
NpUHLMMBI
MaTeMaTuKu,
NMHopMaTUKN 1
€CTEeCTBEHHbIX HayK
Ans pelueHns
npakTU4eckux 3agau,
CBS13@HHbIX C
npuKnagHom
MaTeMaTUKOWN "
MHdOpPMaTUKON

3HaTb: 1) 6a3oBble MaTeMaTnyeckme
TEPMUHBI U NOHATUSA 2)OCHOBHbIE
TeopeTnYECKMNE NOMNOXKEHNS,
pacKpblBalOLue CyTb MaTeMaTnyeCKmX
TEPMUWHOB M B3aMMOCBSA3EN MeXay HUMMK
3)dbyHoameHTanbHble MeToAbI
nccrnegoBaHNst MaTeMaTU4eCKMX OO BHEKTOB
anroputMbl peweHus 3agad 6asoBoro
YPOBHS

YMeTb: 1) peliatb OCHOBHbIE
MaTemaTnyeckune 3agadn 2)4eTko
BOCMPOU3BOANTb OCHOBHbIE TEOPETMYECKME
MOSIoXKeHWs, Naen Ux AokasaTtenbcrea
3)BOCNpOnN3BOANTL CYTb
hyHOaMeHTanbHbIX METOA0B
nccrneaoBaHNst MaTeMaTU4eCKMX OO BHEKTOB,
OCYLLECTBIATb NPOBEPKY BO3MOXHOCTEN U
YCIOBUIA UX NPUMEHEHMS NPABUIBHO U
0B60CHOBAHHO NPUMEHATb UX Ha NpaKTUKe
BnageTb: 1)pelwaTb OCHOBHbIE
npuyKnagHble 3agaym Kypca
2)0eMOHCTPUPOBaTh NOHMMaHWE OCHOB
MaTemMaTUYeCKOn HayKu
3)BEeMOHCTPMpPOBaTb NOHUMaHWNE
MPVHLMMNOB NOCTPOEHUS
hbyHOaAMeHTanbHbIX METOO0B
nccnegoBaHns




VI IK-"1. LNOCODEH
NpUMEHATb
dyHOaMeHTanbHble
3HaHWS, NOMNyYeHHbIE
B obnactu
MaTemMaTUYeCKnx un
(nnn) ecTecTBEHHbIX
HayK, 1 MCNonb3oBaTb
ux B
npoceccrmoHansHon
OesaTernbHOCTU

OlMK-1.2. YmeerT:
NPUMEHATL Ha
npakTuke
MaTemMaTu4eckmne
Moaenu un
KOMMbIOTEPHbIE
TexHonornu ans
peLLeHuns
npakTU4eckux 3agau,
BO3HMKAIOLLNX B
npodeccrmoHanbHon
[esaATenbHOCTH

3HaTb: 1) 6a3oBble MaTeMaTU4ECKUE
TEPMUHbI U NOHATUSA 2)OCHOBHbIE
TeopeTnYeCKNEe NONOXEHNS,
packpblBalOLue CyTb MaTteMaTnyeCcKmx
TEPMUWHOB M B3aMMOCBSA3EN MeXay HUMMU
3)cbyHoameHTanbHble MeToAbI
nccrnegoBaHUs MaTeMaTU4eCKuX OO BHEKTOB
anroputMbl pewleHus 3agad 6asoBoro
YPOBHS

YmMeTb: 1) pelsatb OCHOBHbIE
MaTemaTnyeckune 3agaudn 2)4eTko
BOCMPOU3BOANTL OCHOBHbIE TEOpEeTMYECKMe
NofoXeHusl, naen Ux gokasaTtenbcrea
3)BOCNPON3BOAUTL CYTb
hyHOaMeHTanbHbIX METOO0B
nccrnegoBaHUst MaTeMaTU4eCKUX OO BHEKTOB,
OCYLLECTBIATb NPOBEPKY BO3MOXHOCTEN U
YCIOBUIA MX NPUMEHEHMS NPABUIBHO U
0B0CHOBAHHO NPUMEHATb UX Ha NPaKTUKe
BnageTb: 1)pelaTb OCHOBHbIE
npuvknagHble 3agaym Kypca
2)0eMOHCTpUpOBaTh NOHMMaHWE OCHOB
MaTemaTU4eckon Hayku 3)NPUMEHATb U
0B0CHOBbIBaTb NPUMEHEHNE TEX UMW NHbIX
MEeTOA0B AMNs pelleHUs NpuknagHblx 3agay

Or1K-1.3. Bnapgeer:
YMEHMEM BbIMOMHATD
cTaHOapTHble
OEVNCTBUS, peLleHns
TUMNOBbLIX 3a4a4 C
Y4E€TOM OCHOBHbIX
NMOHATUN 1 OOLLINX
3aKOHOMEpPHOCTEN,
PopMynMpyeMbIX B
pamkax 6a30BbIX
MaTeMaTU4YeCcKux n
€CTEeCTBEHHOHAYYHbIX
ANcuMninH

3HaTb: 1) OCHOBHbIE MaTeMaTUYECKNe
TEPMUHbI U NOHSATUS, a Takke
hopmynmpyeT ux onpegeneHus
2)dbopMyNMPOBKM OCHOBHbIX
TEOPETUYECKMX MOSTOXKEHNN,
pacKpbIBaKLNE CyTb MaTeMaTnyecKmx
TEPMUHOB M B3aMMOCBA3EN Mexay HUMHK, a
Takke ngev nx gokasarenbcrsa
3)dyHaoameHTanbHble MeTOAbI
nccrneaoBaHns MaTeMaTUYECKMX OO BHEKTOB,
BO3MOXXHOCTU U YCMOBUSA UX MPUMEHEHNS
4)MeToauKy NOCTPOEHNs anredbpanyecknx
CTPYKTYP 5)anropyTMbl peLLeHNss OCHOBHbIX
3apad Kypca

YMeTb: 1) peliatb OCHOBHbIE
MaTemaTnyeckune 3agadn 2)4eTko
BOCMPOU3BOANTL OCHOBHbIE TEOpEeTMYECKME
MoMoXeHusl, naen Ux gokasaTtenbcrea
3)BOCNPOnN3BOaUTL CYTb
hyHOaMeHTanbHbIX METOO0B
nccrnegoBaHUs MaTeMaTU4eCKMX OO BHEKTOB,
OCYLLECTBIIATH NPOBEPKY BO3MOXHOCTEN U
YCIOBUIA UX NPUMEHEHMS NPABUIBHO U
0B60CHOBAHHO NPUMEHATb UX Ha NpaKTUKe
BnageTb: 1)pelwaTb OCHOBHbIE
npuknagHble 3agayum Kypca
2)0eMOHCTPUpoOBaTh NOHNMaHWE OCHOB
MaTemMaTUYeCKon HayKu
3)AEeMOHCTpMpOBaTb NOHUMaHNE
MPUHLMNOB NOCTPOEHUS
hbyHOAMEHTanbHbIX METOO0B
nccnegoBaHuns




MK-2 CnocobeH
co3faBaTtb U
nccnenosaTb HOBbIE
MatemaTunyeckme
MoZenu B
€CTeCTBEHHbIX HayKax,
NPOMbILLNEHHOCTU 1
bun3Hece, C yueToM
BO3MOXHOCTEMN
COBpPEMEHHbIX
MHGOPMaLMOHHBIX
TEXHOMNOMN n
MeTOa0B
nporpaMMMpoBaHus K
KOMMbHOTEPHOM
TEXHUKN

MK-2.1. ObnapaerT:
0a30BbIMU 3HAHUSMMU,
NoMy4YeHHbIMN B
obnactn
MaTemMaTUYEeCKUX U
(Mnn) ecTecTBeHHbIX
HaykK,
nporpamMmmMmMpoBaHUs
N NHOOPMALNOHHBIX
TEeXHOSIornm

3HaTb: 1) 6a3oBble MaTeMaTU4ECKUE
TEPMUHbI U NOHATUSA 2)OCHOBHbIE
TeopeTnYeCcKne NONOXEHUS,
packpblBalOLue CyTb MaTteMaTnyeCcKmx
TEPMUWHOB M B3aMMOCBSA3EN MeXay HUMMK
3)cbyHoameHTanbHble MeToAbI
nccrnegoBaHUs MaTeMaTU4eCcKkuX 06 BHLEKTOB
anroputMbl pewleHus 3agad 6asoBoro
YPOBHS

YmMeTb: 1) pelsatb OCHOBHbIE
MaTemaTnyeckune 3agadn 2)4eTko
BOCMPOU3BOANTL OCHOBHbIE TEOpEeTMYECKMe
MofoXeHusl, naen ux gokasaTtenbcrea
3)BOCNPON3BOAUTL CYTb
hyHOaMeHTanbHbIX METOO0B
nccrnegoBaHUst MaTeMaTU4eCKUX OO BHEKTOB,
OCYLLECTBIATb NPOBEPKY BO3MOXHOCTEN U
YCIOBUIA MX NPUMEHEHMS NPABUIBHO U
0B0CHOBAHHO NPUMEHATb UX Ha NPaKTUKe
BnageTb: 1)pelaTb OCHOBHbIE
npuvKnagHble 3agaym Kypca
2)0eMOHCTpUpOBaTh NOHMMaHWE OCHOB
MaTeMaTUYECKOWN HayKK
3)0eMOHCTpMpoBaTb NOHMMaHNE
MPUHLMNOB NOCTPOEHUS
hbyHOAMEHTanbHbIX METOO0B
nccneaoBaHns

MK-2.2. Ymeer:
paspabartbiBaTb 1
peanu3oBbiBaTb
anropuTMbl
MaTeMaTU4eCcKux
Moaenen, B ToM
yucne Ha base
A3bIKOB N NMakeToB
NpUKNagHbIX
nporpamm
MOAENMpoBaHu1s

3HaTb: 1) 6a3oBbLle MaTeMaTnyeckme
TEPMUHbI U NOHSATUS 2)OCHOBHbIE
TEOpETUYECKME NMONOXKEHNS,
pacKpbIBalOLNE CyTb MaTeMaTUYECKMX
TEPMUHOB M B3aMMOCBA3EN Mexay HUMK
3)dbyHoameHTanbHble MeToabI
nccrnegoBaHNst MaTeMaTU4eCKMX 0O BHEKTOB
anropuTMbl peleHus 3agad 6asoBoro
YPOBHS

YMeTb: 1) peliatb OCHOBHbIE
MaTemaTnyeckne 3agadn 2)4eTko
BOCNPOM3BOANTE OCHOBHbIE TEOpETUYECKNE
NonoXeHus, naeu ux gokasatenbcrea
3)BOCNpOnN3BOANTL CYTb
hbyHOaMeHTanbHbIX METOA0B
nccrneaoBaHNs MaTeMaTU4eCKMX OO BHEKTOB,
OCYLLECTBMATb MPOBEPKY BO3MOXHOCTEN U
YCNOBUI UX NPUMEHEHMWS NPaBUNBHO U
0B0CHOBAHHO NPUMEHATb MX Ha NpaKTUKe
Bnapetb: 1)pewwatb OCHOBHbIE
npuKNagHble 3agayn Kypca
2)0eMOoHCTpUpoBaTh NOHMMaHWE OCHOB
reoMeTpuUYecKon Haykn 3)NPUMEHSTb U
000CHOBbIBaTbL NPUMEHEHNE TEX UMW NHBIX
METOO0B AMsl peLUeHUs NPUKNagHbiX 3agay




INK-2.3. Bnageer:
npakTU4eCcKkUm
OMbITOM NPUMEHEHUS
yKa3aHHbIX BbllLE
MeTOA0B U
TEeXHONornm

3HaTb: 1) 6a3oBble MaTeMaTU4ECKUE
TEPMUHbI U NOHATUSA 2)OCHOBHbIE
TeopeTnYeCcKne NONOXEHUS,
packpblBaloLue CyTb MaTteMaTnyeCcKmx
TEPMUWHOB M B3aMMOCBSA3EN MeXay HUMMK
3)cbyHOoameHTanbHble MeTOAbI
nccrnegoBaHUs MaTeMaTU4eCcKkuX 06 BHLEKTOB
anroputMbl pelieHus 3agad 6asoBoro
YPOBHS

YMeTb: 1) pelsatb OCHOBHbIE
MaTemaTnyeckune 3agadn 2)4eTko
BOCMPOU3BOANTL OCHOBHbIE TeOpeTMYecKme
MofoXeHusl, naen ux gokasaTtenbcrea
3)BOCNPON3BOAUTL CYTb
hyHOaMeHTanbHbIX METOO0B
nccrnegoBaHUs MaTeMaTU4eCKuX OO BHEKTOB,
OCYLLECTBIATb NPOBEPKY BO3MOXHOCTEN U
YCIOBUIA MX NPUMEHEHMS NPABUIIBHO U
0B0CHOBAHHO NPUMEHATb UX Ha NPaKTUKe
Bnagetb: 1)pelwaTb OCHOBHbIE
npuvKnagHble 3agaym Kypca
2)0eMOHCTpUpOBaTh NOHMMaHWE OCHOB
MaTemaTU4eckon Hayku 3)NPUMEHATb U
0B0CHOBbIBaTb NPUMEHEHNE TEX UMW NHBIX
MEeTOA0B AMNs pelleHUs NpuknagHblx 3agay

3. CTpykTypa u cogepxaHue AUCLUNIIUHbI

3.1. Pasgens! gucumnnuHbl U BUAbI 3aHATUNA

3.1 CTpyKkTypa AUCLIMNIUHbI ANSA O4HOU hOopMbI O0YyUYeHUA

AyauTopHble
Homep Bcero| 3aHaATMA
Mogaynb pasnena HanmeHoBaHne pasgena Tembl pasgena 4acOB ” 3 o CPC
(C3)
JInHenHas anre6pa. JInHenHas anre6pa.
1 1 OneMeHTbl BEKTOPHOW | QnemeHTbl BekTopHon | 80 18118 |0 | 44
anrebpbl anrebpbl
AHanuTtudeckas AHanutnyeckas
> o reomeTpus Ha reomeTpus Ha 79 120161043
NNOCKOCTU U B NNOCKOCTU 1 B
npocTpaHcTBe npocTpaHCcTBe
JInHenHble JInHeHble
3 3 NPOCTpaHCTBA. NPOCTPaHCTBA. 78 18114 (0 | 46
JInHeliHble onepaTtopbl | JIMHeNHbIe onepaTopsbl
4 4 AnemeHTbl o0LLEen AnemeHTbl ooLLen 87 25|18 | 0| 44
anrebpsbl anrebpsbl
UTtoro 324 |81 |66 |0|177

3.4. CopepxaHue pa3genoB AUCLUNIINHBI
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3.4.1. JleKUMOHHbIe 3aHATUA, coaepKaHMe U 06 beM B Yacax

Mogaynb

Homep
pasgena

Tema

CopepxaHue

TpyooemkocTb
(B 4acax)

00

JInHeHas
anrebpa.
OneMeHThI
BEKTOPHOM
anrebpsbl

MaTpuubl. [lencteuda Hag maTpulamu.
PaHr maTtpuubl. Onpegenurtenu.
CeorictBa. Teopema 0 pasnoxeHum
onpegenuTens no cTpoke unm crtonéuy.
Cunctembl NMHenHbIX ypaBHeHuin. MeToa
Kpamepa.MeToa MNaycca. ObpaTHasd
mMaTpuua. PelueHne cucteMm MaTpuyHbIM
meTtogom. Bektop. JInHenHble onepauunn
Hag BekTopamu. Onepauun Hag
BEKTOpamu B koopauHaTax. CkanspHoe
npovssedeHe BEKTOPOB. BekTopHoe
npovsBedeHne BEKTOPOB.
"eomeTpuyeckme NpuUnoXeHus.
CwmeluaHHOe npousBefeHne BEKTOPOB.
MpunoxeHus.

18

AHanuTnyeckas
reomeTpust Ha
MSIOCKOCTU U B
NpPOCTpaHCcTBe

MpsAmMasa NMHMA Ha NNOCKOCTU.
PacnonoxeHue npsmMon B cucteme
KoopauHaT. B3aanmHoe pacnonoxeHve
npsaMblx. Annunc. KaHoHnyeckoe
ypaBHeHue. unepbona. KaHoHnyeckoe
ypaBHeHue. [Napabona. KaHoHn4yeckoe
ypaBHeHue. Knaccudumkaums Kpuebix
BTOpOro nopsgka. Obuwee ypaBHeHue
KpuBoW BTOoporo nopsaka. lNMpueegexHue K
KaHOHu4eckomy Buay. MNongapHas
cuctema koopauHat. lNonspHoe
ypaBHEHME KPUBOWN. YpaBHEHME
NNoCcKoCTW B NpocTpaHcTae. [Npamas
nnHWA B NnpocTpaHcTee. Pacnonoxexue
NPSAMON U NIIOCKOCTU B CcUCTEME
KoopauHaT. BaanmHoe pacnonoxeHue
nNpsiMbIX 1 nNnockocTen.lloBepxHoCcTU
BTOPOro nopsiaka.

20

JlnHelHble
NpoCTpaHcTBa.
JInHenHble
oneparopsbl

JInHeHble npocTpaHcTBa. EBkNnaossbl
npoctpaHcTea. CMCTEMbI BEKTOPOB B
npocTpaHcTBax. JIMHeHbIN onepaTop.
Matpuua onepartopa. ObpaTHbI
onepaTtop. KBagpaTtuiHas opma.
MaTpuua onepaTtopa.

18

OnemeHTbl
obLen
anrebpbl

MHorouneHsl. 'pynnel. Konbua. Mong.
Anrebpanyeckne CTpyKTypbl.
KomnnekcHble uncna. Anrebpandeckas u
TpuroHoMmeTpuyeckas hopmbl. [JencTaums
Hag, KOMMNEeKCHbIMK Yncnamu. PelleHne
3a7ay B KOMMMNEKCHbIX YMcnax

25

3.4.2. NpakTuyeckme 3aHATUA, coaepkaHMe n 06bLem B Yacax




Moaynb

Homep
pasgena

Tema

CopeprkaHue

TpyOooeMKoCTb
(B 4acax)

olole]

JInHenHas
anrebpa.
OnemMeHTbI
BEKTOPHOM
anrebpsbl

MaTpuubl, 4eNCTBUA Hag MaTpuLamu.
Onpegenutenu, cBoNCcTBa
onpegenutenen, TeopeMa o pasfnoxeHuu
onpegenuTensi No CTpoke unu
ctonbuy.MNoHATMe paHra maTpuupl,
HaxoxgeHune paHra matpuubl. ObpaTHas
mMaTpuua, cnocobbl HaxXoXaeHus
obpaTrHon MaTpumubl C MOMOLLIbO
anrebpanyeckux gononHeHun. Cuctemsl
NUHENHBIX ypaBHEHNn. MaTpUyHbIn
mMeTog. CUCTEMBI NIMHENHBLIX YpPaBHEHUN.
MeTtog Kpamepa. Cuctembl NMMHENHBIX
ypaBHeHui. MeToa "aycca.BekTopsl,
NVHENHbIE Onepaumn Hag BEKTOpamu;
Mpoekuns BekTOopa Ha OCb.
[MpaAmMoyronbHas cucteMa KoopanHaT Ha
NNOCKOCTU U B MPOCTPaHCTBE;
PasnoxeHune BekTopa no opTam.
Onepaunu Hag BekTopamu, 3af4aHHbIMY B
KoopauHaTHom chopme; CkansipHoe
npoussedeHne BEKTOPOB. BekTopHoe
npoussegeHve BekTopoB. CMmeLLaHHoe
Npon3BedEeHNE BEKTOPOB.

18

AHanunTtundyeckas
reoMeTpus Ha
MIOCKOCTU U B
NpoCTpaHcTBe

Cnocobbl 3agaHns NpsiMOn Ha MII0CKOCTH.
B3anmHoe pacnonoxeHune aByx NpsMbIX
Ha nnockocTu . PelleHne cmellaHHbIX
3agad. dnnunc, runepbona, CBOWCTBA,
cocTaBneHue ypasHeHun. MNMapabona,
knaccudukaums kpusbix. Obuiee
YpaBHEHME KPUBOWN, CXema NpuBeaeHns
o6Lero ypaBHeHUs K KAHOHUYECKOMY
Buay. NpuBeaeHne ypaBHeHUs K
KaHOHM4YecKoMy BUAY. Y paBHEHUS
NSIOCKOCTM B NPOCTPaHCTBE.Y paBHEHMUS
npsmMon B NpocTpaHcTee. BaanmHoe
pacnonoXeHne NPsIMbIX U NITOCKOCTEN.
lMoBepxHOCTK BTOpOro nopsigka. Odwias
TEopUst NOBEPXHOCTEN.

16

JInHenHble
NPOCTPaHCTBa.
JInHenHble
onepaTopsbl

JInHelHble npocTpaHcTBa. EBkNnAoBkI
npocTpaHcTBa. JInHenHasa 3aBMCUMOCTb U
HEe3aBUCMMOCTb CUCTEMbI BEKTOPOB
basuc n koopanHaTtbl. PaamepHocTb
npocTpaHcTBa. JInHenHble onepaTopbl.
OnpepeneHne n npumepsbl
3HakoonpeaeneHHoOCTb KBagpaTU4HoOm
dopmbl. MaTpuua nuHenHoro onepartopa
ConpsiXeHHbIN N CaMOCOMNPSKEHHbIN
onepaTtop. KBagpaTtuiHbie dopMbl.
MaTtpuua KBagpaTUyHON hopMbI
lMpuBeaeHWe K KaHOHUYECKOMY BUAY .
KBagpaTtuyHble chopmbl. MaTpuua
KBagpatnyHon chopmbl MNMpueBeaeHne kK
KaHOHU4YeCKoMy BUay.

14

8




MoHaTMe rpynnel, noarpynnel. NMoHATUeE
Konbua u nons. MNoHAThe CTPYKTYpbI.

OneMeHThI

oLt OnpegeneHne KOMMNMEKCHOrO Y1cna.
TpuroHomeTpunyeckasa popma

anrebpbl

KOMMNJIEKCHOIo 4Yncna
KOMMJTEKCHbIMU YNCI1

. Onepauun Hag
amu

18

3.4.3. NabopaTopHble 3aHATUA, cogepxKaHue n o6bLeM B Hacax

Mogaynb Howmep pasgena Tema CopepxaHue

TpyooemkocTb (B Yacax)

000
3.6. CamocTosiTenbHasa pabota CTyAeHTOB
Home CopepxaHne matepuana, Buabl TpyooemKocTb
Moaynb pa3ner?a BbIHOCMMOrO Ha CaMOCTOATENbHOE CaMOCTOATENbHOW (B yacax)
n3yyeHune paboTbl 00
lMprvMeHeHne cBONCTB
onpenennTenemn K Ux BblYNCIIEHWIO.
HaxoxgeHune paHra matpuubl
A P Pyt CoctaBneHue
METOAOM OKaMIIEHMUS
y KOHCMEKTa,
MUHOpPOB.HaxoxaeHne obpaTHom
CcoCTaBneHune
MaTpuubl MeTogom Maycca. y
. TEPMUNHONOrNYECKOM
PelueHne MmaTpnyHbIX YpaBHEHUN.
CUCTEMBbI,
Mpoekums BekTOpa Ha OCb.
N BbIMNOSTHEHWE
1 1 CsolicTBa BEKTOPHOI0O 44
. AOoMaLLHUX
npounsseaeHns BekTopoB. CBONCTBA
KOHTPOSbHbIX
CMeLLaHHOro NponsBeaeHnst
paboT, paboTa c
BekTopoB. PopMyna HaxoXaeHus KEICOM
acCTOSIHNA Me BYMSs1 TOYKaMm
P A MEXAY ABY NpeasioKEeHHbIM
B MONSAPHOM CUCTEME KOOPAMHAT.
npenogaBsartenem.
dopmyna HaxoxaeHus nnowagu
TpeyronbHMKa B NONSPHON CUCTEME
KoopauHar.
y CocraBneHue
MonsapHble ypaBHEHUS NTIUHUI
KOHCMNEKTa,
BTOpOro nopsaka. NosepxHocTu
coCTaBneHune
BTOpOro nopsiaka. LiunmHapei. y
TEPMUNHONOIrNYECKOM
HopmarnbHoe ypaBHEHME MOCKOCTH. CHCTEMbI
PaccTosiHme OT TOYKM 4O MIOCKOCTH. ’
BbIMNOSTHEHWE
2 2 HaxoxaeHue yrna mexay AByMs 43
AOMaLLHNX
NnockocTsiMu. Beluncnexne yrna
» KOHTPOIbHbIX
Mexay NpPsIMOM M MIOCKOCTbLIO.
paboT, paboTa c
YcnoBus HaxoxXaeHus OByxX NpsmbIX KEICOM
B OJHOW NNOCKOCTK (B pasHbIX
NpeasioKeHHbIM
NOCKOCTSX).
npenogaBsartenem.




CocTtaBrieHue
- KOHCMeKTa,
MoHATME NMHENnHOW 060OYKM
cocTaBneHue
CUCTEMbI BEKTOPOB. HepaBeHcTBa y
TEPMUHONOTNYECKOW
Kowwn-byHsikoBckoro. Teopema
CUCTEMBI,
Mudbaropa 1 ee 06obLLeHMe.
4 _ | BbINOMHEHUE
ConpsiXeHHbIN N CaMOCOMNPSKEHHbIN 46
b AOMaLLHUX
onepartop.CBoNCTBa CONPSKEHHbIX
KOHTPONbHbIX
onepatopos. [puBeaeHue
. paboT, paboTa c
KBagpaTuyHon popMbl K -
Kercom
KaHOHU4YeCKOMY Buay.
npeanoXeHHbIM
npenogasarenem.
CoctaBneHne
KOHCMEKTa,
cocTaBneHue
Mpumepsl rpynn. Mpumepsbl konew .
o ) TePMUHONOTNYECKOW
Mprmepsbl nonen. 'pynnoBor noaxon
CUCTEMBI,
K MOCTPOEHUIO reoMeTpun.
BbINOJIHEHME
4 4 "eomeTpuyeckoe n3obpaxeHme 44
AOMaLLHUX
KOMMEKCHOro yncna.ssneyexve
_ KOHTPONbHbIX
KOPHS1 3HHOW CTENEHN 13
paboT, paboTa c
KOMMMEKCHOro yncna. -
Kencom
npeanoXeHHbIM
npenogasarenem.

4. ®oHA OLEHOYHbIX CPEeACTB ANA NPOBeAeHM s TeKyLLen U NPOMEXYyTOYHOW aTTecTaumum
obyu4arowwmxca no AUCLUUNIMHe

DOHA OLIEHOYHbIX CpeacTB TeKyLlero KOHTpona n npomemyTquon arrectauum no ntoram
OCBOEHUA ancumnimnHbl npeacTtasrieH B NPpUoXeHnu.

PoHO OLIEHOYHbIX CPeacTB

5. YyebGHO-MeTOANYECKOE U NH(pOPMALMOHHOE obecnevyeHne AUCLUMNNUHDI
5.1. OcHoBHasa nuTepartypa
5.1.1. NMevyaTHble UsgaHus

1. MoTtanos., AnekcaHap NaHTenernmoHoBMY.

JInHenHas anrebpa n aHanMTu4eckas reomeTpus : Y4yebHuk u npaktukym / Notanos AnekcaHap
MaHTenenmoHoBwuy; MNotanos A.l. - M. : U3gatenbcteo HOpanT, 2017. - 309. - (bakanasp.
MpuknagHown kypc). - ISBN 978-5-534-01232-3 : 120.39.

Cceblinka Ha pecypc: http://www.biblio-online.ru/book/303A2326-5207-45F9-943C-
520FA611C5B2

2. MNMnoTHukoBa, EBreHuns NpuropbeBHa.

JInHenHas anrebpa n aHanuTnyeckas reomeTpus : Y4ebHUK 1 npaktukym / MNnoTHuKoBa
EsreHua NpuropbeBHa; MNMnotHukosa E.I'. - OTB. pea. - M. : UsgatenbcTto KOpaiit, 2016. - 340.
- (bakanagp. NMpuknagHown kypc). - ISBN 978-5-9916-5407-4 : 130.22.

Ccbinka Ha pecypc: http://www.biblio-online.ru/book/C857EE7E-C5D2-4BCB-83A7-
38419661B386

3. Naxomosa, EneHa NpuropbeBHa.

JInHenHas anrebpa n aHanutnyeckas reometpusi. COOpHMK 3agaHnii : YuebHoe nocobue /
lMaxomoBa EneHa NpuropbeBHa; Naxomosa E.IM., PoxkoBa C.B. - M. : 3pgaTenbctBo KOpawnT,
2016. - 110. - (NpodeccmoHanbHoe obpasoBaHue). - ISBN 978-5-9916-7555-0 : 52.42. Ccblinka
Ha pecypc: http://www.biblio-online.ru/book/2A6FBA28-40A5-43F7-8CC9-833A9360E35B

4. inbuH, B.A.
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JInHenHas anrebpa n aHanuTudeckas reomeTpus ; y4ebHuk / B. A. Unbun, I . Kum. - 3-e nag,,
nepepab. n gon. - Mocksa : Npocnekt, 2015. - 400 c. - ISBN 978-5-392-18149-0 : 600-00.

5.1.2. UspgaHunsa us 36C
5.2. JlononHuTenbHas nutepatypa
5.2.1. NMevyaTHbIe uUsgaHus

1. MNpoceeToB, Neoprui BaHoBNY.

JInHenHas anrebpa n aHanuTU4eckas reoMeTpus: 3agaydn 1 peleHus : y4eb. nocobue /
MpoceeTtos 'eopruin MiBaHosuY. - Mockea : BUHOM. JlaGopaTtopus 3HaHun, 2011. - 192 c. : un.
- ISBN 978-5-94774-830-7 : 214-80. 2. AnekcaHgpos, [Naeen Cepreesunu.

Kypc aHanutnyeckom reomeTpun 1 NMHenHon anrebpsol : y4ebHuk / Anekcangpos lNMasen
CepreeBwnu. - 2-e 13g., ctep. - CaHkT-letepOypr : NaHpb, 2009. - 512 ¢. : un. - (YuyebHukm gns
By30B. CneumnanbHas nuT.). - ISBN 978-5-8114-0908-2 : 728-86.

3. KocTtpukuH, A.N.

JInnennas anre6bpa n reomeTpus : yueb. nocobue / A. U. KoctpukuH, 0. N. MaHuH. - 4-e naa.,
ctep. - Cankt-MNeTepbypr ; Mockea ; KpacHogap : JlaHb, 2008. - 303 c. - (Knaccuu. yueb. nut.
no marematumke). - ISBN 978-5-8114-0612-8 : 377-00. 4. BopTtakoBckui, AnekcaHap

CepreeBuu.
MpakTukym no nuHenHom anrebpe n aHanuMTM4Yeckon reometTpum : y4yeb. nocobue /
BbopTtakoBckmn AnekcaHgp Cepreesud, [laHTeneeB AHgpen Bnagumwmposud. - Mockea

Bobicwas wkona, 2007. - 352c¢. : un. - (MpuknagHas matemaTuka). - ISBN 978-5-06-004812-4 :
801-00.

5. EncbikoBa, Onbra BnagummpoBHa.

Anrebpa u reomeTpus : yuyeb.-meTognyeckoe nocobue. Y. 2 / EnceikoBa, Onbra
BnagmmuposHa. - Yurta : 3a6l'y, 2016. - 137 c. - ISBN 978-5-9293-1478-0. - ISBN 978-5-9293-
1711-8 : 137-00.

Wndpbl: 512+514(075.8) - E 552

OnekTpoHHasi Bepcust: EnceikoBa Anrebpa n reomeTpus 4. 2

6. EnceikoBa, Onbra BnagumupoBHa.

Anrebpa u reomeTpus : yyeb.-meTtoq nocobue. B 2 4. Y. | / EnceikoBa Onbra BnagumumpoBsHa. -
Yuta : 3a6l'Y, 2015. - 129 c. - ISBN 978-5-9293-1479-7 : 129-00.

Wndpbl: 512+514(075.8) - E 552

5.2.2. 3spaHusa n3 36C
5.3. Ba3bl gaHHbIX, NHHOPMALMNOHHO-CNPaBOYHbI€ U MONCKOBbIE CUCTEMbI
OO6wepoccuncknin matematmdeckmin noptan www.math.ru/

MpuknagHas maTtemaTtuka: CrnpaBoYHUMK MaTemaTudecknx dopmyn. lMpumepbl M 3agauv C
peweHnamn www.pm298.ru/
OnekTpoHHast Hay4Has bubnuoteka E-LIBRARY www.elibrary.ru

O6wepoccuncknin matematndeckmi noptan Math-Net.Ru http://www.mathnet.ru
6. Mepe4yeHb NporpaMMHOro obecneyeHus

MporpammHoe obecneveHne obuiero HasHaveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

MporpammHoe obecneyeHmne cneunanbHoOro HasHavYeHNUs:

7. MaTepMaano-TeXHqucxoe obecnevyeHue AUCUUNIINHbBI

HanmeHoBaHMe nomelleHnn ans
npoBeaeHns y4ebHbIX 3aHATUI U ANg
camocToATenbHOM paboTbl obyyaroLmxcs

OcHalleHHOCTb creuyanbHbIX NOMeLLEeHU 1
NoMELLEHUI ONsi CaMOCTOATENbHON paboThl
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Y4eOHble ayauTopum Ansi NpoBeaeHns
3aHATUM NEKUMOHHOro Tuna

CoctaB 060pynoBaHMs 1 TEXHUYECKUX CPEOCTB
oby4eHust ykasaH B nacrnopTte ayautopum,
3aKpenSIEHHON pacnmcaHem no akynbTeTy

Y4yebHble ayautopum Ans nposeaeHns
NPaKkTUYeCKUX 3aHATUN

Y4elbHble ayautopum s
NPOMEXYTOYHOM aTTecTaumm

YuebHble ayauTopun Ans nposeaeHus
rPYNMoBbIX M UHANBUAYANbHbIX

KOHCYNnbTaLuMn

CoctaB 060pyaoBaHusA 1 TEXHUYECKNX CPEACTB
Y4ebHble ayantopum AN TekyLen oby4eHus ykasaH B nacrnopTte ayantopuw,
aTTectaumm 3aKpenneHHon pacnmucaHveM no kadenpe

[NMomelleHne gnsa camoCcTOATENbHON
paboThl

8. MeToauueckue pekomMeHAaUUM Mo opraHn3aLmmn U3yYyeHUs AUCLUNIIUHbI

HekoTopble NEKUMOHHbIE UM NpakTM4eckMe 3aHsaTus  uenecoobpasHo npoBoguTb €
MCMONb30BaHUEM MYNbTUMEONAHBIX npeseHTaunn, KoTopble cogepKaT crnanabl
TeopeTnyeckoro xapakrepa. [lpakTuyeckne  3aHATUS  MNaHUMpyeTcsa  NO  NpUHUMNY
cuctematmsauum n yrnybneHus 3HaHui yvyebHoro maTtepmana no pasgenam nporpammbl B
dopme NOArOTOBKU OTHETOB NMUCbMEHHBIX NPAKTUYECKMX paboT, coaepKallmx pacyeTbl, aHanus
W CMHTE3 pasfiMyHoro maTtepuana.

PaspaboTumk/rpynna paspaboTynkoB: EnceikoBa Onbra BnagnmmuposHa - K.neq.H., JOLEHT
Kadeapbl MatemMaTukn 1 MHPOPMATUKN

PaccmoTpeHa Ha 3acegaHum Kadeapbl
(npotokon ot 01.09.2020 r. Ne 1)

CornacoBaHa ¢ Bbinyckatrouien kacpenpomn

3aBeayrowmnn kacpeapon

« » 20 r.
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