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1 leap TUCHUTITHHBI.

Henvo u3zyuenusa oucyunaunvl sBiAseTCs (GOpMUpPOBAHHE HEOOXOAMMOUM Oa3bI
3HAHUW [JI1 MCHOJIb30BAHUSI MATEMaTHYECKHMX METOJOB U MAaTeMaTUYECKHUX
Mojeled B  pelleHud NpodecCHUOHANBHBIX 3aJad, a TakXkKe pa3BUTHE
MaTEMaTUYECKOTr0 MBILUICHUS U KYJIbTYpbl y oOyuaromuxcs. M3yueHnue 3Toro kypca
JTA€T BO3MOKHOCThH CTYJE€HTaM TOHSTh OCHOBHBIE MOJXOJbI K (POPMUPOBAHUIO
JMHEHHBIX MAaTeMaTUYECKHX MOJENICH, MPUMEHSEMbIX B PA3IMUYHBIX 00JACTIX
3HAHUU.

B xonme u3yudeHus nucuuiiuHbel Oyaetr copmupoBanHa kommereHuus ITK-1
(cocobeH MCMOIb30BaTh CIEUANbHBIE HAYYHBbIE 3HAHUS JAMCLHMIUIMH TPOQUIIs
"MatemaTtuka'" B Ie1Iaroruyeckom JeaTeIbHOCTH )

1.1 ®opmupyemblie KOMIIETEHIUH

Tabnuna 1 - @opmupyembie TUCHUTIMHON KOMIIETCHITUU

HaumenoBanue Buaa HaumenoBanue Kon u Ha3BaHMe KOMIIETEHITUN
KOMIIETCHIINH KaTeropuu (rpymnimsl)

KOMIIETEHIIU U
[Ipodeccuonanbuas IK-1 croco0eH UCII0JIH30BaTh

npoduis "Matemaruka"
1IeJTarOTHYECKOM JIeSITEbHOCTH

CIICUAJIbHBIC HAYYHBIC 3HAHUS OUCHUIIIINH

1.2 UuaukaTopbl JOCTUKEHUST KOMIIETEHIMH

Tabnuna 2 — UHAMKaTOPhl JOCTUKEHNS KOMITCTCHINH, (hOpMHUPYEMbIE

JUCHUTUINHON
Kon n HazBanue Nuaukatopel 1OCTHXXKEHUS JMCIMTIIIMHBI U TPAKTHKH,
KOMIICTCHIIN KOMIICTCHIINU I10 OIIOIT (I)OpMI/IPYIOH_[I/Ie KOMIICTCHIIUIO
OI1OIT
K-1 cnocoben | [IK 1.4  JIemoncrpupyer | 51.0.10.02 Matemaruaeckuii
HCIIOJB30BAaTh CIICHHUAJIBHBIC | BIaACHUC CIiICHuaJIbHBIMHU anaims
HayYHBIE 3HAHUSA | HAYYHBIMU 3HAHUSAMU B 51.0.10.03 Teometpus
Y Y 5 B1.0.10.04  Teopus unicen
AUCIHUIUINH npouiIst | IpeJMETHON 001acTH | 1.0.10.05 Aurebpa MHOTOUYJICHOB
"MaremaTuka" B | “Maremaruka”, 51.0.10.06 DnieMeHTapHast
IeJaroru4eckom MO3BOJISIONIUMU MaTeMaTHKa
JEATENbHOCTH OCYILECTBIIATH b1.0.10.07 JuckpeTHas MaTeMaTHka
06Da30BATENEHEI IPOLECC B b1.0.10.08 Teopus nzo0paxeHuit
p - Vp 1 b51.0.10.09 MaremaTtnyeckas JIOTHKa
JaHHOM NPEAMETHOM 00IaCTH | 51.0.10.10 Teopust BeposTHOCTEH U
B CHUCTEMEC OCHOBHOI'O M | mareMaruyeckas CTaTUCTHUKA
CpEIHETo obmero | 51.0.11.02 MaremaTtuueckue
06pa3oBaHUs MOJeNH PU3NIECKUX MPOLIECCOB
b1.0.12 Metoauka obydeHus 1
BOCTIMTaHMA 1O podmiio "MaremaTnka"



https://pandia.ru/text/category/instrumentalmznie_i_matematicheskie_metodi/

Kon u HasBanue
KOMIIETEHIIUHA

Nunukatopel 1OCTHXKEHUS
koMneTennuu mo OITOIT

I[I/ICI_[I/IHJ'H/IHBI U MIPAaKTUKH,
dhopMHUpYIOIIHE KOMITIETCHITHIO
OI1OIT

b1.3.01 MaTteMaTHKa B UCTOPUIECKOM
pa3BUTUH

b1.B.03 OuexnuBanue 1 MOHUTOPUHT
00pa3oBaTeNIbHBIX PE3YJILTATOB
00yJaromerocs 1o MaTeMaTruKe

B1.B.05 Yucnenasle METOIBI

b1.B.07 Pemenwne 3axad rocynapcTBEHHOM
UTOTOBOM aTTECTAIINX 110 MaTEMaTHKE
b1.B.09 Maremaruyeckre METOIBI
00paboTKU pe3yIbTaTOB HAYYHBIX
HCCIIEI0BaHUI

b1.B./IB.01.01 Opranuzanus y4eOHO-
HCCIIEJ0BATEIbCKON ACSTEIBHOCTH
o0yyJaromuxcs Ipyu U3y4eHUH HU3UKO-
MaTeMaTHYEeCKHUX JUCIUIUINH
b1.B.Z1IB.01.02 Opranuzauusi IpoeKTHOMI
JIEITEIILHOCTH 00yYaroIuXCst IpU
N3y4eHUH (PU3UKO-MATEMATHIECKUX
JUCIIUTIIIAH

B2.B.01(IT) [IpousBoncTBeHHAS
npakTuka. [IpodunbpHas mpakTuka
B3.01(I") [ToaroroBka k caaue u
claya rocy1apcTBEHHOTO 9K3aMeHa
Bb3.02(J1) BrinonHenue u 3amura
BBIITYCKHOM KBaJH()UKAIIMOHHOW paboThI

1.3 3nanusi, yMenusi, HaBbIkH (3YB) no qucuuminne

Tabnuua 3 — 3HaHus1, yMEHUs!, HABBIKU, (POPMHUPYEMBIE TUCHUTIIIMHOM

Kon u Ha3zBanue

I/IHI[I/IKaTOpBI JOCTHXXCHHUA

3uanus, ymeHus, HaBbIkU (3YB),

o0pa3oBaTenbHBI TPOILECC B
JTAHHOM TIpeIMETHOM 00J1aCTH B

cucTeMe OCHOBHOTO u
CpeiHero obmiero
o0Opa3oBaHus

KOMIIETEHIINA KOMIIETEHIINH, dbopmMupyeMble TUCITUTUTMHON
3aKpEIUICHHBIE 3a
JUCIHUIIIIMHON
K-1 cnocoben | [IK 1.4  JlemoHcTpupyer | 3HaTh:
HCIIOJIb30BaTh BJIa/IEHUE CICLMAIBHBIMA | - HayYHOE COJEPIKAHNE H COBPEMEHHOE
CreIaJbHbIe Hay4qHBIe | HAYSHBIMM  SHAHHAMH B | cocrognme peIMeTHOM 06acTH
3HaHUS JUCLUIUIMH | IPEIMETHON o0macT | . Tnsei 60a”
« ” WHelHas anredpa”, Jealiee B OCHOBE
npopuns "Maremaruka" B | “MaremaTnka’,
L — [103BOMISIOLIAME npernogaBaeMoro yueOHOro npeaMera
NIeATENbHOCTH OCYIIECTBIIST “Maremarnka”

- METO/BI IPOBEICHUS HAYYHOTO
WCCIIEIOBAHUS B IPeIMETHON 00acTu
“nuHeitHas anrebpa”;

VMers:

- ACTIONIb30BaTh HAYYHbIE 3HAHUS
npeaMeTHon obnactu “JluneiiHas anreOpa”
B I€JIarOTMYECKON AEATENLHOCTH 10
MPOQIITIO MTOATOTOBKH;

- IPUMEHSTh HAy4HbIE 3HAHUS NPEIMETHOM
obnactu “JIuneiinas anredpa” mpu




Kox u Ha3BaHme Nunukatopel 1OCTHXKEHUS 3uanus, ymeHus, HaBbIKU (3YB),
KOMIICTCHITNH KOMIICTEHIIHH, dbopmMupyeMble TUCITUTUTHHON
3aKpEIUICHHbBIC 3a
MYCLIAILIIMHON

pa3paboTke 00pa3oBaTEIBHBIX IIPOTPaMM,
paboumx MporpaMm y4eOHBIX MPEIMETOB,
KYPCOB BHEYPOUYHOU ACSITCIHHOCTH;
Bnagerts:

- METOJIaM{ HAYYHOT'O HCCIICIOBAHUS B
00J1acTH JIMHEWHOH anreOphl;

- crrocobamu ToTydeHus HHopManuu o
COBPEMEHHOM COCTOSTHUH HAY4YHBIX
WCCJICIOBAaHHUN B TIPEAMETHON 00J1aCcTH
“Jlunelinas anreopa”

2 OO0BbéM M TPYAOEMKOCTH TUCIHHUIIMHBI 10 BUAAM Y4eOHbIX 3aHATHI.
DopMbI MPOMEKYTOUHOM ATTECTALUU.

Ta6numa 4 — O0beM U TPYyA0EMKOCTh TUCHMUIUIMHBI 110 BUJIaM YUEOHBIX 3aHATHHA

. O6BéM gacoB o popmam
OO61mas TpyJ0eMKOCTh | BHJIbI y4eOHOI paboThI 10 oByueHus
JTMCIIATUTMHE, POBOIMMBIE B Pa3HBIX (OpMax 0DO 0300 300
1 O0mas Tpy10€MKOCTh JUCITUTIIUHBI 144 - -
2 KonTakTHas paboTa 00y4aromuxcs ¢ mpernojaBarenaem (1o 44
BUJIaM Y4eOHBIX 3aHATHIA) (BCEro)
AynutopHas paboTa (Bcero): 44
B TOM YHUCIIE:
JICKIIUU 22
IIPAKTHYECKUE 3aHATHsI, CEMUHAPBI 22
MPAKTUKYMBI
nabopaTopHbIe padOTHI
B MHTEPAKTUBHOU (hopme 14
B DJICKTPOHHOU (hopme
BHueayuropHas pabota (Bcero): 100
B TOM 4HCJIe, UHIUBUAyallbHas paboTa o0yyaromuxcs ¢
nperno/iaBaTeaeM
MOJrOTOBKA KYpPCOBOH pabOThI /KOHTAKTHAs paboTa
TpyNIoBasi, MHIUBUAYaTbHAsI KOHCYJIBTAIIUS U HHBIC BHJIBI
yueOHOIl e TeTbHOCTH, TPEayCMaTPUBAIOIKE TPYIIIOBYIO
WU MHAWBUIYAJTBHYIO pad0Ty 00yJaronuXxcs ¢
npernojiaBaresiem)
TBOpYEcKas pabora (3cce)
3 CamocrosTenbHas padoTa 00ydaroumxcs (BCero) 100
4 TlpomexxyTouyHas artecranusi o0ydJarouerocs JK3aMeH




3. YueOHO-TeMaTHYeCKHUH IJIaH U coacpKaHue IUCHUIIINHBI.

3.1 YyeOHO-TEMATHYECKUH MJIAH

Tabnuna 5 - YueOHo-TeMaThuyecKuii miaH ouHoi GopMbl 0OyUEHUS

216111 g}g’gOGMKOCTB 3aHsTHIA (Jac.) ®opma
TPYA | AynutopH TORYIEro
i KOHTPOJIS U
= (Pa3nenbl 1 TeMbl JUCHUILTAHBI oM MPOMEXKYT
E M0 3aHSATHSIM :OCT SAHATHA CP OYHOH
5 (6cez JACK | 1pa | ~ aTTecTaIlluu
) o 0. | KT yCIIEBAEMO
; uac.) o
Cemectp 1
1. Teopus peuieHusi CUCTEM 16 16 |52
JIMHEWHBIX YPaBHEHUNU
1 Marpuiibl 1 onpeaeaIuTenn 8 8 26 KonTposnbn
ast pabota
Ne 1
2 CucreMbl TMHENHBIX YpaBHEHUN 8 8 26 KoHTtpoibH
ast pabora
No 2
2. BekTopHBIE TPOCTPAHCTBA 6 6 12
3 KoneuynomepHbie BEKTOpHbBIE 6 6 12 KonTposnbn
MIPOCTPAHCTBA ast pabota
Ne3
[IpomexxyTouHast aTTecTanus - 36 JK3aMEH
HNTOI'O no cemectpy ... 144 |22 |22 |64

3.2. Conep:kaHue 3aHATHI 10 BUAAM y4eOHOH padoThI

Ta6nuna 6 — CozepkaHue TUCIUTUTMHBI

Ne | HaumeHnoBaHnue pasnena,
/11| TeMbl JUCIUILIMHBI

ConeprkaHue 3aHATUA

Cemectp 1
Cooeporcanue 1eKYUOHHO20 Kypca
1 Teopus perieHus cucreMm

JIMHEWHBIX YPaBHEHUN

1.1 | Onpenenurenn

Matpuna. IlepecraHoBkM M mOACTaHOBKHM. Ompenenurtent
KBaJPATHBIX MAaTPUI] BTOPOT'O ¥ TPETHEr0 NOPAIKOB. MUHOpBI,

6




/o

HaumenoBanue paznena,
TEMBI TUCITAILINHEBI

Coneprxanue 3aHATUS

anreOpanueckue qonoiaHeHus. OnpeaenuTells n- ro Mopsiika,
ero CBOHCTBA M cHocoObl BblyMcIeHUA. OmpenesnnTelib
TPaHCIIOHUPOBAHHOU MaTpPHULIbI. Omnpenenurens
IIPOM3BEACHUS JIBYX MaTpHIL.

1.2

Marpuiisl

Bunsl Marpun. JIuHelHblE onepanMM HaJl MaTpULIAMHU.
CgoiicTBa apr(pMETHUECKUX OTIEPAIMIA HAJl MATPUIIAMHU.
YMHOkeHne Matpull. TpaHcnoHupoBaHue matpul. CBs3b C
TPaHCIIOHUPOBaHUEM. JIMHEHHas 3aBUCHMOCTb W JIMHEHHAas
HE3aBHCUMOCTb BEKTOPOB. PaHI MaTpuIbl Kak MaKCUMaJIbHOE
KOJIMYECTBO JIMHEHHO HE3aBUCUMBIX CTpoK. [Ipumenenue
MaTpull K peuieHuto 3aaady. OOparnas martpuna. CBoiicTBa
00paTHOW MaTpUIlbl U CIOCOOBI €€ HAX0XKIEHHUS.

1.3

CucreMsl JUHERHBIX
ypaBHEHUH

CucreMbl TUHEHHBIX ypaBHEHUHA. Matpuna u paciimpeHHast
MaTpULla CUCTEMBI JIMHEWHBIX YPAaBHEHHH. OJIEMEHTapHbIC
npeoOpa3zoBanusi cucreMm. Teopema Kpouekepa-Kanemnmu o
COBMECTHOCTH CUCTEMBI JIMHEHHBIX YPABHEHU.

1.4

CriocoObl penieHus
CHCTEM JIMHCHHBIX
ypaBHEHUH

[IpaBuno Kpamepa st cucteM ByX JTMHEHHBIX YPaBHEHUM C
JIBYMsI HEM3BECTHBIMH, TPEX JIMHEHHBIX YPAaBHEHHU C Tpemst
Heu3BeCTHbIMU.  CHUCTEMBl  JIMHEHHBIX  YpaBHEHHH B
MaTpuyHOU (popme. Perienrie MaTpUUHBIX ypaBHEHUH.

Meron IT'aycca pemieHusi CUCTEM JIMHEWHBIX YpaBHEHUM.
CTpykTypa MHOXECTBAa PEIICHUM HEOJHOPOJHON CHCTEMBI
JMHEHHBIX YpaBHEHUN. PerieHne 0THOPOJIHBIX CUCTEM.

BekropHsle npocTpaHCcTBa

2.1

Koneunomepusie
BEKTOPHBIE IIPOCTPAHCTBA

IToHsATHE NMHEHHOrO MPOCTpPAaHCTBA. BEKTOp Kak 3JIEMEHT
JIMHENHOTO MPOCTPAHCTBA. AKCHUOMBI JIMHEWHOTO
npocrpaHcTBa. [IpocTenmme cinenacTBus akCMOM JIMHEWHOIO
IpocTpaHcTBa.  bazuc  JTMHEHHOrO  KOHEYHOMEPHOIO
npoctpancTBa. KoopanHatsl BekTopa B 6azuce. PazmepHocTh
JUHENHOTO IpocTpaHcTBAa. Marpuia mepexoaa OT CTaporo
6a3uca k HoBOMy. IloHATHE NMHEHHOro MOANPOCTPAHCTBA
JIMHEHHOT O IPOCTPAHCTBA.

Cooeporcanue npakmuieckux 3aHsamull

Teopus pemienus cuctem
JIMHEWHBIX YPaBHEHUN

1.1

Onpenenurenu

[TepectanoBku u nojactaHoBkU. Onpeaenurenu: GopMyJibl
JUTSI BBIYKMCIIEHUS, CBOWCTBA ONpeAeUTENEH.

1.2 | Marpuusl. Onepanuu Hag | Matpuisl. OCHOBHBIE IIOHATHUS U OIIPEIETICHUSI, OCHOBHBIE
MaTpunaMu BHJIbI MaTpull. Onepanuy HaJl MaTpULAMU
1.3 | Obparnas marpuna ObparHass ~ marpuma.  Teopema  CyIIECTBOBaHUS U
€IMHCTBEHHOCTH 00paTHOI MaTpulbl. Haxoxnenue oopaTHoH
MaTpulbl. Pelienre MaTpuyHbIX ypaBHEHUN
1.4 | Panr maTpuisl MuHop nopsiaka K A MaTpulbl (onpeaenuTesns). bazucHbrit

MHHOP M paHI’ MaTpUllbl, TCOPCMEI O PaHIraXx.




Ne HaumenoBanue paznena,

Coneprxanue 3aHATUS

/I | TEMBI JUCIIUIIMHEI

1.5 | Cucremsbl IMHEHHBIX Cucrembl TMHEHHBIX anreOpanyecKux ypaBHEHUH, OCHOBHBIE
anre0panvecKux NoHATHS U onpeaeseHus. COBMECTHOCTh CUCTEM JIMHEHHBIX
yYpaBHEHUH anreOpanyeckux ypasHeHuid. Teopema Kponekepa — Kanemmm.

1.6 | Pemenwne cucrem Meroabpl  HaXOXKACHHS  PEHICHUS CHUCTEMbl JIMHEWHBIX
JINHEMHBIX YpaBHEHUM anreOpanveckux ypaBHeHuit (meton Kpamepa, meton ["aycca,

MaTPUYHBIA METON)..
1.7 | OngHOpOaHBIE CUCTEMBI U OnHopoaHbIe CHUCTEMEI JIMHEHHBIX anredpanvecKux
UX pEIICHUE ypaBHeHUNH.  OCHOBHBIE  TIOHSATHUSL W ONpEIEICHUS.
DyHIaMEHTAJIbHASL CUCTEMA PEIICHUM.
2 Bekropnble mpocTpaHcTBa
2.1 | OcHOBHBIC IIOHATHS [ToHsiTHE BEKTOPHOTO MpOCTpaHcTBa Haj nojeM. [Ipocreimme
CBOMCTBAa BEKTOpPHBIX TIpocTpaHcTB. [loampocTpaHcTBa
BEKTOPHOTO IpocTpaHcTBa. Kpurepuil noampocTpaHCTBa.
Jlunelinas 060J109Ka MHOYKECTBA BEKTOPOB.

2.2 | Jluneiinas 3aBUCUMOCTh U | JIMHEITHAs 3aBUCUMOCTh U HE3aBUCUMOCTh CUCTEMBI BEKTOPOB
HE3aBUCHMOCTb CUCTEMBI | apU(METHYECKOI0 N—MEPHOTO BEKTOPHOTO IPOCTPAHCTBA.
BEKTOPOB CBoiicTBa JIMHEIHOM 3aBUCUMOCTH CUCTEMBI BEKTOPOB.

2.3 | bazuc u pasMepHocTb | ba3uc u paHr cuctembl BeKTOpoB. bazuc mpoctpaHcTsa
BEKTOPHOT'O NMPOCTPAHCTBA

2.4 | CrnocoObl noctpoenus | Ilepeceuenne u cymma BEKTOPHBIX NOANPOCTPAaHCTB. [Ipsmas
MMOAPOCTPAHCTB cymma. Kpurtepuii npsMoil CyMMbl  TOANPOCTPAHCTB.

Jlunelinpie MHOTOOOpa3msi, UX CBOMCTBA.
[IpoMexyTo4Hast aTTecTalus - 9K3amMeH
4 IlopsaaoKk OUECHUBAHUA YCHEBAEMOCTH U C(OPMHPOBAHHOCTH

KOMIIETCHIIMH 00yYalolIerocs B TeKylleil U NPOMesKyTOYHOM aTTeCTAlMu.

Jns  MONOXKUTENBHOM OLEHKH MO pe3yJbTaTaM OCBOCHHUS JAMCIUIUIMHBI

oOyyJaroriemycst

HEOOXOAMMO BBITIOJTHUTH BCE YCTAHOBJIEHHBIE BHUIBI y4eOHON paboThl. OleHKa pe3ysbTaToB
pabotsl oOyyvaromerocs B 0aymuiax (Mo BuaaM) MpuBeaeHa B Tadiuie 7.

Tabnuua 7 - banibHO-peUTUHIOBas OLIEHKA PE3YJIbTAaTOB YUEOHOU pabOThI

oOyuaroruxcs 1o Bugam (bPC)

VYuebnas Cymma |Bugel u pe3ynbraThl |OLIEHKA B aTTECTAllMKU bambr
pabota (Bujbl) |0aioB |yueOHOM paboThI (17 nenens)
Tekymas 60 JIekInoHHEBIE 1 0anaa mnocemnienne 1 0-11
yueOHas 3aHATHUS (KOHCIIEKT) |JEKIIMOHHOTO 3aHATHS

pabora B (11 3ansTHii)

cemecTpe [TpakTueckue 1 6ana - nocemenue 1 11-33
(ITocemenue 3aHATUA (OTYET O MIPAKTHUYECKOTO 3aHATUSA

3aHATUH 110 BBIIIOJIHCHUU 3 0anna — nocenieHue 1 3aHATHA U
pacnucaHuio u nabopaTtopHoOit CYILIECTBEHHBIN BKJIaJ] HAa 3aHITHH B
BBITIOJIHEHUE pabotsr) (11 paboTy Bcelt TpyIBbL,

3aJlaHu) 3aHATUH).




Koutposbhbie 3a ogny KP
paboTsl (3 paboTer) |0T 2 10 4 6ana (BeimoaHeHo 51 - |12-21
65% 3ananuii)
5§ 6asna (BeimnonHeHo 66 - 85%
3aJJaHui)
7 6asn10B (BeinonHeHo 86 - 100%
3aJJaHu)
HToro nmo rexkyueii padore B ceMecTpe 23 -65
[Ipomexxyroun (40 1 Bompoc u 2 3anaun |10 6asa (OTBET HA BOMIPOC) 10-40
ast aTTecTalus 15 6asoB (penieHune oJHOM 3a1a4m )
(3auer)
HTOro mo npomMe;Kyro4Hou arrecTanuu (IK3aMeHy) 40 GaioB

aTTCCTallun

CYMMapHaﬂ OICHKA 110 JUCIHHUIIJIMHE:

51 -100 6.

CymMmMa 0asuioB TeKyIel U IPOMEKYTOYHON

5 MarepuajJIbHO-TEXHHYECKOE, IPOrPAMMHOE M Y4eOHO-MeTOoau4ecKoe
o0ecrneyeHne AU CHUITHHBI
5.1 YueOHas Jureparypa
OcHoBHas yyeOHas1 aMTeparypa

. bypmuctpoa E.b. Jluneiinas anrebpa [DIeKTpOHHBIN pecypc]: y4eOHHK u
MpaKTUKyM Uil akajgemudeckoro OakamaBpuara / E.b. Bypmuctposa, C.IT.
JloGaHOB. - DJIEKTpOHHBIE TEKCTOBBIE JaHHBIE. - MockBa : FOpaiit, 2017. - 421
c. - Pexxum nocrymna: http://biblio-online.ru/book/6A5SA6F52-FA19-4717-80BF-
2833187BA668

. Pyneik b. M. Jluneitnas anre6pa [DneKTpoHHBIN pecypc]: yueOHoe mocoodue / b.
M. Pynpik. - DnekTpoHHble TeKCTOBbIe AaHHble. - MockBa : HULL Uudpa-M,
2013. - 318 C. - Pexxum JIOCTyTIa:
http://znanium.com/bookread2.php?book=363158

. IloctamkoB M.M. Jluneitnas anreOpa. [DJIEKTpOHHBIN pecypc] : ydeOHOe

nocobue / M. M. IlocTHUKOB. — DNEKTPOHHBIE TEKCTOBBIC JaHHbIC. - CaHKT-
[lerepoypr : Jlawb, 2009. — 400 c. — Pexum pocryna:
http://e.lanbook.com/book/319

0) 1OMOJIHMTEIbHAS JIUTEepaTypa

1. JIsmun, E.C. Kypc Boicmeit anredpsl. [DnexkTponnsiit pecype] : yueonuk / E. C.
JIsnuH — DneKTpoHHBIE TeKCTOBBIC NaHHbIE. - CaHkT-IleTepOypr : Jlanb, 2009. —
368 c. — Pexxum noctyma: http://e.lanbook.com/book/246

2. OxyHnes, JI.A. Beicuias anreOpa. [DnekTpoHHbIA pecypc] : yueonuk / JI. Sl
OkyHeB. — DJeKTpOHHbIE TEKCTOBbIC JaHHbIC. - CaHkT-IleTepOypr : Jlans, 2009.
— 336 ¢. — Pexxum gocryna: http://e.lanbook.com/book/289


http://biblio-online.ru/book/6A5A6F52-FA19-4717-80BF-2833187BA668
http://biblio-online.ru/book/6A5A6F52-FA19-4717-80BF-2833187BA668
http://znanium.com/bookread2.php?book=363158
http://e.lanbook.com/book/319
http://e.lanbook.com/book/246

3. Unbun B.A. Jlunetinas anre6pa [Tekct] : yueOHuK.- U3manne 6-e, cTepeoTHITHOE.
— MockBa: ®uzmatiut, 2007.-280 c.

4. Manbues, A. U. OcHoBbl nuHeitHoN anre6psr [Texct] : yuebnuk / A. W.
Mamnsnes. - U3a. 5-¢ ; crep. - Mocksa; Cankt-IletepOypr Kpacuonap : Jlanp,

20009.

-470 c.

5.2 MaTepuajibHO-TeXHUYECKOEe U MPOrPaMMHOe o0ecrneyeHne I CHUILTUHbI

VYyeOHble 3aHATHS MO JUCIHUIUIMHE MPOBOAATCS B YueOHbIX aynuropusx HOU

KemI'V:
Jluneiinaa|216 Ayauropus METOAMKM MaTEeMaTUYeCKOro pas3Butus u|654027,
anrebpa |0oOydeHUs MaTeMaThKe YueOHas aynuTopus s mpoBeaeHus| Kemeposckas

3aHSATHHA JICKIIMOHHOTO THIA, CEMHUHAPCKOTO (IIPAKTUYECKOTO)
TUTA, JUIS TPYNIOBBIX W WHAWBUIYyAIbHBIX KOHCYJIBTAINM,
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOUHON aTTeCTAUN
CrneuunanusupoBanHas (yueOHasi) MeOenb: JocKa MeJoBas,
kaderpa, CTOIBI, CTYJIbS

O6opynoBanue Ui MPe3eHTAUMU yYeOHOTo MaTepuana: JocKa
WHTEPAaKTUBHAs, KOMIIBIOTEp TMpEnojaBareisi ¢ MOHHTOPOM,
MPOEKTOP, aKyCTHUECKast CUCTEMA, IKpaH

Hcnons3yemoe mnporpammHoe obecrnieuenne: MS Windows
(Microsoft Imagine Premium 3 year mo cyOJUIIEH3MOHHOMY
norosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBo6oaH0 pacnpoctpansiemoe [10), antuBupycHoe
ITO ESET Endpoint Security, munensust NeEAV-0267348511 no
30.12.2022 r.; Mozilla Firefox (cBoboaHO pacmpocTpaHseMoe
I10), Google Chrome (cBoGomuHo pacmpoctpansemoe [10),
Opera (cBobGomnHo pacmpoctpansemoe I10), Foxit Reader
(cBobomHO pacmpoctpansemoe [10), WinDjView (cBoOoaHO
pacmpoctpansiemoe I[10), Snnexc.bpayzep (oreuecTBeHHOE
cB00OTHO pacnpocTpansiemoe [10).

Nutepuer ¢ obecnieuenneM gocrymna B D11OC

obmacte - Ky3sbacc,
r. HoBokysHelk, np-
KT IInonepckuid,
.13, mom.1

5.3. CoBpemeHnHbIe MpogecCuOHAJIbHbIE 0a3bl JaAHHbIX U HHPOPMAIUOHHBIE

CIIpaBOYHBIC CUCTEMDbI.
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IHepeuens CIIB/l u UCC no aucuuiuinHe

1. OOmepoccuiickuii MaTeMaTHISCKUN TTOpTal (MHGOPMAIIMOHHAS CUCTEMA) -
http://www.mathnet.ru/
2. Nndopmammonnas cucrema «EnquHoe OKHO TOCTyna K 00pa3oBaTeIbHBIM

pecypcam» - http://www.window.edu.ru.

6 MWuble cBeaeHus U (WIH) MATEPHUAJIBI
6.1.1IpumepHbIe TeMbI MUCHbMEHHBIX Y4€0HBIX padoT
Kontpoabnast pabora Nel

Bapuanrt (oOpaszerr)

[a—

Boruncnuthb onpeaenuresis 4-ro nopsakKa IByMs criocodamu (pas3ioxkKeHUueM o
3JIEMEHTaM MEePBOI CTPOKH, TOHMKEHUEM NOPSIKA ONPEICIIUTENS )

2 -5 1 2
-3 7 -1 4
5-9 2 7
4 -6 1 2
2 - HaltTm paHr marpuibl NpuUBEIEHHEM K CTYMEHYATOMY BHOY. YKa3aTb
6a3HuCHBIN MHHOP.
-2 0 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -13
11 -3 13 5 17
3 -2 3 5
Haittu MmaTpuny, obparHyio k Mmarpune | 7 -1 4
9 -8 -6
4.

b 1 -2\ ,_(-2 8 5
€IIUTh MATPUYHOE YpaBHEHHE _3 4 = 3 -1 0o/

Kontpoabnas padora Ne2
BapuanTt (oOpa3en)

1. Pemuth cucteMy JIMHEWHBIX aNTeOpandecKux YpPaBHEHHM IBYMs CIIOCOOaMM:
1) ¢ momoIIEI0 OOPATHON MATPHIIBL;
2) no npaBuity Kpamepa;

11
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2. Pemnth cucremy metosiom I 'aycca.
3. Haiitu (pyHIaMEHTAIbHYIO CUCTEMY PEUIEHUN OJHOPOIHON CUCTEMBI JIMHEHHBIX
anredpanyecKux ypaBHEHUH.

X, — X, +3x; =-10,
1. <2x +x, +5x, =29,
4x, +2x, +x; =-31.
9x, +4x, +2x, +10x, =0,
X +3x, +2x,+x, =3,
2. 92x,—3x, +7x; —14x, —x; = -8, 3.
X, +3x, —x;+3x, +4x,=6.

3%, +7x, +5x,-2x, =0,
X, +8x, +6x;, —6x, =0,
4x, +15x, +11x; -8x, =0.

Kontpoabnas padora Ne3
Bapuant (o0Opa3ertr)

1. Haiitu Bce 6a3uchl cuctemMbl BeKTOpoB a1=(5;2;-3;1), ax=(4:1;-2;3), as=(1;1;-1;-
2), a4=(3;4;-1;2).

2. Haiitu matpuily nepexona ot 6azuca el =(-2,1,-1),e2=(1, -1, 3),
e3=(1,2,-1)x06asucye'l=(-1,2,3),e2=(2,1,2),e'3=(0,2,1).

3. Haiitu cucreMy JIMHEWHBIX ypaBHEHUU, 3aJAIOLIYI0 JMHEHHOE MHOTrooOpasue
M=x,+L, eciu U3BECTHBI BEKTOP CABHUTA X 1 0a3uC a;, a; MOAMpPOCTpaHCcTBa L.
x0=(-1;1;0;1), a;=(1;-5;11;0), a;=(-3:1;0;11).

4. Jlanpl moampocTpanctBa Li(a,az,a3) u  La(bi,bz,bs).Haittu  0Gasucet u
pasmepHocTH moanpoctpanctB Ly, Lo, Ly N Ly, Ly + L,. ar=(1,1,1,1), ax=(1,-
1,1,-1), as=(1,3,1,3), b1=(1,2,0,2), b2=(1,2,1,2), b3=(3,1,3,1).

6.2 IlpuMepHbIe BONPOCHI M 3aaHKs / 3a1a4M JJIsl IPOMEKYTOYHOM
arTecTanuu

Taboauua 9 - IlpumepHbie TeopeTHYECKHE BONPOCHI U MPAKTHYECKHE 32/1a4H K

JK3aMeHy
Paznensl u IIpumepHbIe [IprmepHBIe IpaKTUYECKUE 3a1a4U
TEMBI TEOPETUYECKUE
BOIIPOCHI

1. Teopust penieHUs] CUCTEM JIMHEWHBIX YPABHEHHI

12



1.1 Matpuus! u
OTIpEICTUTENH

1. IlepectaHoBKHU U
MOJICTAHOBKH.

2. Onpenenutenu 2-ro

1 3-T0 nopsiaka.

2. Omnpeaenurenu n-
nopsigka. CBoiicTBa
ONpEeIeTUTENS.

4. MuHOpPBI 1

anredpandeckue

nornonHeHus. Teopema

0 KaXJIOM 4JICHE

MIPOU3BENICHUA Ajj-Ajj .

Teopema 0 paznoKeHun

OTpeAeIUTENS.

5.Beruncnenue

oTmpeeNnuTeNs n-

MOpsI/IKa.

6.0Onepanuu Haj

MaTpHUIlAMHU U UX

CBOMCTBA.

7.00paTHbBIe MaTPHUIIBL.

Brruncnenue o6patHoit

MaTpHIIbI.

8.PaHr MaTpuIIbl U €To

BBIYHCIICHHE.

9.Teopema o panre

MaTpHIbI.

1.Belunciute omnpenenautens 4-ro nopsiika ABYMs
croco0aMu  (pa3ioKEHHEeM II0 D3JIEMEHTaM TepPBOM
CTPOKH, IOHUKEHUEM IOPSJIKA OIPEAEIIUTENS)

2 -5 12

-3 7 -1 4
5-9 2 7
4 -6 1 2
Haiiaure martpuuy C= 34 — 48, ecau
=t E 34 3=['i—1 1 2
9 ) 2 -2 —4 5F -2 3 5 &l
3.
Hana matpuua
21—-4 3
_[ro 25
4 g—3 7|
01 21
Haiinure MHHUOP H Et.'lrﬂ@lﬁll-l‘ifCHUL" JOMNOJIHEHAE 3MEMEHTA &
4,

- : . 1 2 . | B 1
Hatiaure matpuny X, ecian [ 3 4 W X = [ 18 -1 }

=

i
Joxamarre, 9ITO MaTPILA 1 —2 | maieer

R |

A=
5 [a b | )

o0paTHYIO M HalauTe ee.

HafiquTe panr Marpuibl A

2 -1 4
a2 3 3 ¢
11 6 1 10
12 & 10 9

1
4= 4

[ S

6.

1.2 Cucremsl
JIMHENHBIX
YpaBHEHUU

10.Cuctembl TUHEHHBIX
anreOpanvyecKux
YpaBHEHUI, OCHOBHBIEC
MOHSTHSL.
11.PaBHOCHIIbHBIE
CHUCTEMBI JINHEWUHBIX
YpPaBHEHUU U
3JI€EMEHTapHbIE
npeoOpa3oBaHus
CHUCTEMBI.

12.IIpaBuno Kpemepa
13.Pemenue cuctem ¢
MOMOIIbI0 00paTHOM
MaTpHIbI.

14 Kpurepuit
COBMECTHOCTH CUCTEMBI
JIMHENHBIX YPABHEHUN
15.Peienue cucteMbl
JIMHENHBIX YPAaBHEHUN
METOJIOM

7. PemmuTh cUCTEMY JIMHEWHBIX aareOpandecKkux
ypaBHEHUI ABYMSI CIIOCOOaMU:

1) ¢ momo1b0 0OOpaTHONW MAaTPUILBI;

2) no nipaBuity Kpamepa;

X, —x, +3x;, =-10,

2x, +x, +5x; =29,

4x,+2x, +x; =-31.

8.Pemure cucremy

X +3x,+2x,+x, =3,

2x, —3x, + 7x; —14x, —x; = -8,

X +3x,—x;+3x,+4x,=6.
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nOoCICA0BAaTCIBHOTO
HCKIIIOUYCHU A
HCHU3BCCTHBIX.

2. BekTopHbIE IPOCTPAHCTBA

2.1
Koneunomepusie
BEKTOPHbIE
IIPOCTPAHCTBA

16.0npenenenue,
pUMEPHI U
MPOCTEHIIINE CBOMCTBA
BEKTOPHBIX
MIPOCTPAHCTB.

17 .JIuneinas
3aBHUCUMOCTh U
HE3aBUCUMOCTh
CHUCTEMBI BEKTOPOB.
18.IToxmpocTpaHcTBO.
Jlunetinas o0o104Ka

9.Haittu Bce
a1=(5;2;-3;1),
a4=(3;4;-1;2).
10.Haittu matpuity nepexoja ot 6a3uca el = ( -
2,1,-1),e2=(1,-1,3),
e3=(1,2,-1)x06asucye'l =(-1,2,3),e'2
=(2,1,2),e'3=(0,2,1).
11.HaitTu cucreMy JMHEWHBIX YpAaBHEHW,
3a/1al0IIyI0 JTMHEeHHOe MHOTooOpasue M=x,+L,
€CJIM U3BECTHBI BEKTOP CABUTA Xo M 0a3uc a;, ar

633HCI:I CUCTCMBI BCKTOPOB
a=(4:1;-2;3), as=(1;1;-1;-2),

BCKTOpHI)IX

POCTPAHCTB. MOJNpoCcTpaHcTBa L.

19.Cymma x0=(-1;1;0;1), a;=(1;-5;11;0), a;=(-3:1;0;11).

IOIIPOCTPAHCTB. 12.lansl  moampoctpanctBa Lj(a,azasz) u

20. Tuneiineie Ly(b1,b2,b3).Haiitn 6a3ucel u pa3sMepHOCTH

;4Horoo6pa3m. noanpocrpancts Ly, L,, LyNLy, Li+L,.
1.bazuc u

PasMECPHOCTb al:(l’l’l’l)’ 32:(1,-1,1,-1), 332(193)173)9

BEKTOPHOTO b1=(1,2,0,2), b2=(1,2,1,2), b3=(3,1,3,1).

MMPpOCTPAHCTBA.

22 Mzomoppusm

BCKTOPHBIX

IIPOCTPAHCTB.

CocraButens (u):

Ocunoa JI.A.., nouent kap. MOMM

(pamunus, unuyuansl u 0odHcHOCMb Npenodasamens (ei))
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