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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 MBILIUICHUS U KYJIbTYpbl y 0Oyuatomuxcs. M3yuenue 3Toro kypca
JTA€T BO3MOKHOCThH CTYJE€HTaM TOHSTh OCHOBHBIE MOJXOJbI K (POPMUPOBAHUIO
JMHEHHBIX MAaTeMaTUYECKHX MOJENICH, MPUMEHSEMbIX B PA3IMUYHBIX 00JACTIX
3HAHUM.

B xome wu3ydenuss nucuuiuiiHel Oynet cdopmupoBana kommeteHius OIIK-8
(crmocoOeH oCyIeCTBISITh MEeIarornYecKyro IeATEIbHOCTh Ha OCHOBE CIICIIUAIbHBIX
HAYYHBIX 3HAHUH).

1.1 ®opMupyemMble KOMIIETEHUMHU

Tabnuna 1 - @opmupyembie TUCHUTIMHON KOMIIETEHITUU

HaumenoBanue Buaa HaumenoBanue Kon u Ha3BaHMe KOMIIETEHITUN
KOMIIETCHIINH KaTeropuu (TpyIisl)
KOMIIETEHIINH
O6menpodeccuonansubie | HayuHnbie OCHOBBI OIIK-8 (cmocoben OCYIIECTBIISITh
KOMIIETEHITHH MeJaroruyecKoi MEarorHYecKyIo IesTEIbHOCTh HA OCHOBE
JEeSITEIbHOCTH CHEHATbHBIX HAYYHBIX 3HAHHH).

1.2 UHAuKATOPHI T0CTHKEHHSI KOMIIeTeHIUii

Tabmuma 2 — UHAMKaTOPhI TOCTHKEHUS KOMIIETCHITNH, (hOpMHUPYEMbIE

JIUCHMITINHOMN
Kon n na3Banue Nuaukatopel 1OCTHXXKEHUS JMCIMTIIIMHBI U TPAKTHKH,
KOMITETCHIIUHI kommeTeHnuu mo OITOII dbopMupyrOIIe KOMIETEHIIUIO

OIIOII

OIIK-8 (cocoben | OINK.8.1. [Tpumensier | 51.0.03.01  OO6mas ncuxonorus
OCYILECTBIIATh CIIELUAJIbHBIE HayuHsle | 51.0.04 Bo3spacrhas
Mearoru4ecKyto 3HAHUS MPEAMETHON 00JacTH | aHaTOMUS U (PU3UOTOTHS
JESTEIbHOCTh Ha OCHOBE | B neparorundeckoit | 51.0.06 CnenuanbHas U
CIIEIAATbHBIX HayYHBIX | JEATEIBHOCTH MO MPOPUIIO | KOPPEKIIMOHHAS MeIaroTuKa 1
3HAHHH). IMOJITOTOBKHU IICUXOJIOTHS

OIIK.8.2. Baageetr metomamu | 51.0.10.02 Marematnueckuii
HAay4YHOT'O0 HCCJEJAOBAaHUS B | aHAIU3

peMeTHOH 001acTi b1.0.10.03 Teomerpus
OIIK 8.3. Bnaneer merogamu | 51.0.10.04  Teopus uncen
aHajam3a negarorudeckoit | 51.0.10.05  AnreGpa
CUTYaIIH U | MHOTOYJICHOB
npodeccuoHaNbHOMI b1.0.10.06  DnemeHTapHas
pebnexcun Ha OCHOBE | MaTeMaTuKa

CHelHaIbHbIX HAYYHBIX



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

Kon u HasBanue
KOMIIETEHIIUHA

Nunukatopel 1OCTHXKEHUS
koMneTennuu no OITOI]

I[I/ICI_[I/IHJ'H/IHBI U MIPAaKTUKH,
dhopMHUpyIOIIHE KOMIIETCHITHIO
OI1OIT

3HAHUH B NPEAMETHBIX
obmactax mo  mpoduiro
HOATOTOBKH

b1.0.10.07  duckpeTtHas
MareMaTukKa

b1.0.10.08 MaremaTuueckas
JIOTHKA

b1.0.10.09 Teopus
BEPOSITHOCTEH M MaTeMaTu4ecKas
CTaTHCTHKA

b1.0.11.01 IIporpammuoe
obecrnieueHue

b1.0.11.02  IIporpammupoBaHue
b1.0.11.03  KomnbroTepHblie
CETH U UHTEPHET-TEXHOJIOTHU

b1.0.11.04 Teoperuueckue
OCHOBBI HH(POPMATUKHI
b1.0.11.05  Cucremsl
yIpaBiieHus: 6a3aMu TaHHBIX
b1.0.11.06 KowmmbroTepHoe
MOJIETTUPOBAHUE

b1.0.11.07 KomnsroTepHas
rpaduka

b1.0.11.08  Ausroputmsl u
CTPYKTYPBI IaHHBIX

b1.0.11.09  OcHoBbI
POOOTOTEXHUKH

b2.0.02(Y) VYwuebnas npakTuka.
O3HakOMUTENbHAS MTPAKTUKA
b2.0.04(I1) IIpousBoacTBeHHAs
npaktuka. [lenarornueckas
MPaKTHUKa

b2.0.05(IT) IIpousBoacTBeHHAS
npaktuka. [IpoexktHo-
TEXHOJIOTUYECKasl MPaKTUKa
B3.01(T) IToaroroBka k cnaue
U cJladya TOCyAapCTBEHHOTO
IK3aMeHa

b3.02(1) Brinonnenue u
3alI1Ta BBITYCKHOMN
KBAJTM(HUKAIIMOHHON paboThI
dTJI.02 Buneomonrax

1.3 3nanusi, ymenus, HaBbIku (3YB) nmo aucunniuHe

Tabnuua 3 — 3HaHus1, yMEHUs], HABBIKU, (POPMUPYEMbBIE TUCHUTIIIMHOM




Kon u HasBanue

Nunukatopel 1OCTHXKEHUS

3HaHus1, yMeHus1, HaBbIkU (3YB),

JeATETBHOCTh Ha OCHOBE
CIEIHUATBHBIX  HAYYHBIX
3HAHHH).

00J1aCTH B MeJaroru4ecKom
JESITEITBHOCTH 10 TTPODHITIO
MOJITOTOBKH

OIIK.8.2. Bnaneer
MCTOJaMH HAYYHOI'O
HUCCIICA0BaHUA B
MPEeIMETHON 00JIacTH

KOMITCTECHITHH KOMIICTEHIIHH, bopmupyeMbIe TUCIUTUTMHOM
3aKpEIUICHHBIC 32
MYCLIAILIIMHON
OIIK-8 (crtocoben | OIIK.8.1. IIpumenser 3HaTh:
OCYIICCTBJIATD CliellMaIbHbIC HAYYHBIC - HAy4YHOE COJAEPKAHUE U COBPEMEHHOE
TIeIarornecKyto 3HaHUS IPeJAMETHOI COCTOSIHME IPEIMETHOM 001aCTH

“Jlunetinas anre0pa”, nexariee B
OCHOBE IIPEI0AaBaeMOro yueOHoro
npeaMera “Maremaruka”

- METO/IbI POBEJCHUSI HAYYHOT'O
WCCJICIOBAHMSI B MIPEAMETHOMN 001acTh
“nuHeiHas anredpa’;

Ymerts:

- UCIIOJIb30BaTh HAYYHbIC 3HAHUS
npeaMeTHoOM oOmactu “Jlunelinas
anrebpa” B MeIarorunuyecKou
JESATEILHOCTH 110 MPOHITIO
MTOJITOTOBKH;

- IPUMEHSTH HAYYHBIC 3HAHUS
npenaMeTHou obnactu “JluHeHas
anrebpa” npu pazpadboTke
00pa3oBaTeNbHBIX IPOrpaMM, pabounx
pOrpaMM yueOHBIX MPEAMETOB, KypCOB
BHEYPOUYHOU JIESITEIbHOCTH;

Bnaners:

- METOJIaM{ HAyYHOTO HCCIIEeIOBaHUS B
o0nacTu TMHENHOMN anreOphl;

- croco0amu Moty4eHust HHPpopMalu
0 COBPEMEHHOM COCTOSIHUU HAyYHBIX
MCCJIEIOBAaHUI B IPEIMETHON 00J1acTH
“JIuneitnas anredpa”

2. O0BbEéM M TPYI0EMKOCTD JUCHMILIHHBI 110 BUIaM YUeOHbIX 3aHSITHI.
@opMbI NPOMEKYTOYHOM aTTECTAIMU.

Tabnuna 4 — O6beM U TPYAOEMKOCTh IUCUUIUIMHBI 10 BUJAM Y4eOHBIX 3aHATUN

OO011ast TpyA0EMKOCTh M BUJbI Y4eOHOU pabOTHI MO

O6béM uacoB no popmam

WCIUILIHHE, TIPOBOMMBIE B Pa3HBIX (hopmMax 00yeHus
JHcH » IPOBOAL P p 0D®0 | 0300 | 300
1 O6miast TpyA0EMKOCTh TUCIUTUIMHBI 144 -

2 KonTakTHas pabota 00yJaromuxcs ¢ mpernoaaBaTesieM (1o 48
BUJIaM Y4eOHBIX 3aHSATHIA) (BCEro)

AynutopHas pabota (Bcero):

48




B TOM YMCJIC:

JIEKI[AHA

24

MMPAKTUYCCKUC 3aHATUSA, CCMUHAPbI

24

IIPaKTUKYMBbI

Ja00paTOpHBIE PAOOTHI

B UHTEPAKTHBHOU (hopme

10

B DJIGKTPOHHOU (hopme

Bueayutopnas pabora (Bcero):

60

B TOM YHCJIC, MHAUBHUAYaJIbHas pa60Ta 06yqaloumxc51 C
MpernogaBaTciicM

MOJIFOTOBKA KYPCOBOM paboOThl /KOHTAaKTHas paboTa

IPYIIOBast, HHIANBHUIyaIbHAS KOHCYJIbTAIIUS U HHBIC BUJIBI
y4eOHOM JEeSATEIBbHOCTH, IPEAYCMATPUBAIOIINE TPYTITIOBYIO
WM WHIMBHAYaIbHYIO paboTy 00ydJarommxcs ¢
PEIo/IaBaTesIecM)

TBOp4YecKas pabora (3cce)

3 CamocrositenpHast pabota o0ydaromuxcs (Bcero)

60

4 TlpomexxyTouyHas arTecTaiusi 00y4Jarouerocs

Dk3ameH 36

3. Y4eOHO-TeMATHYECKHMH TUIAH M COJAEPKAHUE TMCIUIIHHDI.

3.1 YyeOHO-TeMAaTHYECKHI IJIAH

Tabnuma 5 - YueOHo-TeMaThuyecKkuii miaH o4HoN (GOopMbl 00yUCHUS

OO0wy | TpynoeMKOCTb 3aHATHH (4ac.
s (000 3<1>o( - wopua
TEKYIIETro
TPYA | AynmuropH Aynurop KOHTPOIIS 1
= |[Pasaens u TeMbl MCIHUILTHHEI 221(\; H. MIPOMEXYT
= |mo samsTHM . SaHATHA Cp | 3HATHA | op | oynoi
= (scee Jek \1pa | ¢\ JIK | UPp | | arrecTanun
X . KT. . | aKT yCIIEBAEMO
> 0 CTH
4 uac.)
Cemectp 1
1. Teopus penieHus cuctemMm 72 16 16 |40
JIMHEWHBIX YPaBHEHUN
1 | Marpuusl 1 onpeaenuTenu 36 8 8 20 KonTponbu
ast pabota
Nel
2 | CucreMsbl TMHEHHBIX ypaBHEHUN 36 8 8 20 KonTponbH
ast pabota
Ne 2
2. BexTopHBIE MPOCTPAHCTBA 36 8 8 20




O60wr | TpymoeMKOCTh 3aHITHI (Jac.
000 300 Hee— aopua
TPYA | AynutopH Aynurop FoRyTEro
.. KOHTPOJIS U
E Pazensl ¥ TEMBbI JUCIUTIINHEI EZI\CAT : H. MIPOMEKYT
; [0 3aHATHAM . SAHATHA Ccp | 33T | ~p | oyHoif
= (scee JeK | 1pa |~ [IeK | 0P |~ | grrecrammn
= o 1. KT. 0. | aKT yCIIEBAEMO
- CTH
S uac.)
Cemectp 1
3 KoneunomepHbie BEKTOpHBIE 36 8 8 20 Kontposnbn
MPOCTPAHCTBA ast pabora
Ne 3
ITpoMexyTOoUHasT aTTeCTAIMS - 36 9K3aMEH
HNTOI'O no cemectpy ... 144 |24 |24 |60

3.2. Coaep:kaHue 3aHATHHA 10 BUAAM y4eOHOH padoThI

Tabnuna 6 — ConepkaHue TUCIUTUINHBI

Ne | HaumeHnoBaHnue pasnena,

ConeprxkaHue 3aHATUS

/0 | TeMbl TUCIHILIHHBI
Cemectp 1

Cooepotcanue 1eKYUOHHO20 Kypca

1 Teopus pemienus cuctem
JIMHEWHBIX YPaBHEHUN

1.1 | Onpenenurenu Matpuna. IlepecraHoBkr M mnoAcTaHoBkH. Omnpenenurtenu

KBaJPaTHBIX MAaTPUIL] BTOPOT'O ¥ TPETHErO MOPSAIKOB. MUHOPBI,
anreOpanyeckue aonoiaHeHus. OnpeaenuTenas n- ro Mopska,
€ro CBOMCTBA M CHOCOObI BblUMCcIeHUS. OmpeneauTens
TPaHCIIOHUPOBAHHOU MaTpPHILIBI. Onpenenurens
IIPOM3BEJICHHUS IBYX MAaTPHIL.

1.2 | Marpuusl Bunsl Matpun. JIuHeWHblE omepanMM HaJX MaTpULIAMHU.
CaoiicTBa apuPMeTUYECKUX ONEpaluii HaJ MaTpUIIAMH.
VYMHO)eHue matpull. TpaHcnoHupoBaHue marpul. CBs3b C
TPAaHCIIOHUPOBaHUEM. JIMHEWHas 3aBUCUMOCTb W JIMHEHHas
HE3aBHCUMOCTb BEKTOPOB. PaHI MaTpuIlpl Kak MaKCUMaJIbHOE
KOJIMYECTBO JIMHEHMHO HE3aBUCUMBIX CTpOK. [IpnMeHeHme
MaTpul] K peuieHuto 3anad. OOparnas matpuna. CBoiicTBa
00paTHOM MaTPHIIHI U CITOCOOBI €€ HaX0XKJICHHSI.

1.3 | CucreMsbl TMHEHHBIX CucreMbl NTUHENHBIX ypaBHEHHMH. MaTpuna v paciimpeHHast
YpaBHEHHU MaTpulla CUCTEMbI JIMHEMHBIX YpAaBHEHUH. OJIEMEHTapHBIC

npeoOpa3oBanusi cucteM. Teopema Kponekepa-Kamemmu o
COBMECTHOCTH CUCTEMBI JINHEWHBIX YPaBHEHHUM.

1.4 | CnocoOsl pemieHus IIpaBuno Kpamepa muist cucteM JIByX JIMHENHBIX YPaBHEHUH C
CUCTEM JIMHEMHBIX JBYMsI HEU3BECTHBIMH, TPEX JMHEHHBIX YpPaBHEHUN C TpeMs
YpaBHEHHU HEN3BeCTHbIMU. CHUCTEMBl  JIMHEHHBIX YpPaBHEHMM B

MaTpu4HOi popme. PerieHne MaTpuyuHbIX YpaBHEHU.

7




HaumenoBanue paznena,

Coneprxanue 3aHATUS

/1 | TeMbI JUCIUILUIMHBI
Meron IT'aycca pemieHMs CUCTEM JIMHEWHBIX YpaBHEHUM.
CTpykTypa MHOXECTBAa PEIICHUH HEOJAHOPOJHOM CHUCTEMBI
JIMHEHHBIX ypaBHEHUN. Perenue 0THOPOIHBIX CUCTEM.

2 Bekropnble mpocTpaHcTBa

2.1 | KoneuHomepHbIe [TonsiTue nMHEHHOrOo MpOCTpaHCTBA. BEKTOp Kak 3JIEMEHT

BEKTOPHBIE IIPOCTPAHCTBA

JIMHEHOTO MPOCTPAHCTBA. AKCHUOMBI JIMHEUHOTO
npoctpaHcTBa. [IpocTeiimme cnencTBusi akCMOM JIMHEHMHOTO
mpocTpaHcTBa.  bazuc  JIMHEHHOrO  KOHEYHOMEPHOIO
npoctpanctBa. Koopaunatsl BekTopa B 6asuce. PazmepHocTh
JMHEHHOI0 IIpocTpaHcTBa. Marpuina mepexoaa OT CTaporo
06asuca k HoOBOMy. lloHATHE NMHEHHOrO0 MHOIMPOCTPAHCTBA
JIMHEHHOT O IPOCTPAHCTBA.

Cooepoicanue npakmuyeckux 3aHAMuUl

1 Teopus pernieHus cUcTeM
JIMHEWHBIX YPaBHEHUN

1.1 | Onpenenurenn [TepecranoBku u nojctaHoBku. Onpenenurenu: GOpMyIbl

JUUISL BBIYMCIICHMS, CBOMCTBA ONPEACIIUTENCH.
1.2 | Marpunpl. Onepanuu Hax | Marpuiibl. OCHOBHBIC ITOHSATHS U OTIPEICTICHUS, OCHOBHBIC
MaTpuamMu BUIbI MaTpull. Oniepaniuu HajJ MaTpULIAMHU
1.3 | ObparHas marpuna OOparHas ~ MarpuIa. Teopema  cymiecTBOBaHHS U
€IMHCTBEHHOCTH 00paTHOM MaTpulibl. HaxoxkneHne oOpaTHOM
MaTtpulbl. Pelienre MaTpuyHbIX ypaBHEHUN

1.4 | Panr mMaTpuIst MuHop nopsika K A MaTpullbl (onpeaenuTens). basucHbrit
MHUHOP M paHT MaTPHUIIbl, TCOPEMBI O PaHTaX.

1.5 | Cucrembl TUHEHHBIX CucreMbl THHEHHBIX anreOpanvyeckux ypaBHEHHI, OCHOBHBIE
anredpandecKux MOHATHUSA U onpeiereHuss. COBMECTHOCTh CUCTEM JTMHEHHBIX
ypaBHEHUH anrebpandeckux ypasHeHuil. Teopema Kponekepa — Kanenmu.

1.6 | Pemenue cucrem Meroabpl HAXOXAEHHS PEHICHUS CHCTEMbl JIMHEWHBIX
JIMHEWHBIX YPaBHEHUN anredpandeckux ypaBHeHuil (meton Kpamepa, meton 'aycca,

MaTPUYHBIA METON)..
1.7 | OnHOpPOAHBIE CUCTEMBI U OnHopoHbIe CUCTEMEI JINHENHEBIX anredpandecKux
UX pEeIICHUE ypaBHeHUW.  OCHOBHBIE  TIOHATHUS WM ONpPENEICHUS.
DyH/1aMEHTAJIbHASI CHCTEMA PEIICHUH.
2 Bekropnble mpocTpaHcTBa
2.1 | OcHOBHEBIE TOHATHS [TonsiTHE BEKTOPHOTO MpOoCTpaHcTBa Haf nojem. [Ipocreitmme
CBOMCTBA BEKTOPHBIX mpocTpaHcTB. lloampocrpancTBa
BEKTOPHOTO TmpocTpaHcTBa. Kputepuil mnoAnpocTpaHCTBA.
Jlunelinas 000J109Ka MHOYKECTBA BEKTOPOB.

2.2 | JluneitHast 3aBUCUMOCTb U | JIMHEeHHas 3aBUCUMOCTD U HE3aBUCUMOCTH CUCTEMBI BEKTOPOB
HE3aBHUCHUMOCTh CUCTEMBI | apu(METUYECKOTO N—MEPHOTO BEKTOPHOTO MPOCTPAHCTBA.
BEKTOPOB CBoiicTBa JIMHEITHOW 3aBUCUMOCTHU CUCTEMBI BEKTOPOB.

2.3 | bazuc wm pasmepHOCTH | basuc u paHT cucTeMbl BeKTOpOB. ba3uc mpocTpancTBa

BCKTOPHOI'O ITPOCTPAHCTBA




Ne HaumenoBanue paznena,
Coneprxanue 3aHATUS
/0 | TeMbI JUCLIMILIIMHbI
2.4 | Coco6b1 noctpoenus | [lepeceueHne u cymMmma BEKTOPHBIX IMOAIPOCTPAHCTB. [Ipsamas
HOJIIPOCTPAHCTB cymma. Kpurtepuit npsmMoil cyMMbl MOANPOCTPAHCTB.
JluneliHpIe MHOTOOOpa3Hsl, UX CBOWCTBA.
[TpomerxyTouHas aTTeCTalus - 9K3aMeH
4 TlopssaoKk OLEHUBAHUSA YyCHeBAeMOCTH W C(OPMHUPOBAHHOCTH

KOMIIeTeHUHH 00y4aloierocss B TeKyleid 1 MpoMesKyTOYHOM aTTeCTAIUMN.

JUIsT  TIOJOXKUTENIbHON OLIEHKH 10 pe3ylibTaTaM OCBOSHUS JUCIHMIUIMHBI O00ydaromemMycs
HEO0OXOJIMMO BBITIOJTHUTh BCE YCTAHOBJICHHBIC BHJIBI y4eOHOW pa®oThl. OIleHKa pe3ysIbTaToB
paboTsl oOy4aromierocst B 6aiiax (1Mo Bugam) mpuBeaeHa B Tadbmuie 7.

Tabnuua 7 - bamibHO-peUTUHIOBas OLIEHKA PE3YJIbTATOB YUEOHOU pabOThI
oOyuatomuxcs no suaam (bPC)

YueOHast Cymma |Buapl u pe3yibrarel |OICHKA B aTTECTAIIUN baer
pabota (BubI) [6ayUI0B |y4eOHOM paOOTHhI (17 Henenp)
Texymas 60 JlekunoHHbBIE 1 6anaa mnocemienue 1 0-16
yaeOHas 3aHATHUS (KOHCIIEKT) |JIEKIMOHHOTO 3aHATHS
pabora B (16 3ansTHIi)
cemecTpe [TpakTueckue 1 6ana - nocemenue 1 18 - 54
(ITocemenue 3aHATHUS (OTUET O MPAKTUYECKOTO 3aHATHS
3aHSATHH 110 BBITTOJIHEHUH 3 6an1a — mocenienne 1 3aHATHS U
paciuCaHHIO U nabopaTopHOI CYIIIECTBEHHBIN BKJIa]l HA 3aHSATUH B
BBITIOJTHEHUE pabotsi) (18 paboTy Bcell Tpymibl,
3aJIaHHi ) 3aHATHI).
KonTtpomnsHbie 3a ogny KP ot 2 no:
paboTsl (4 pabotel) |3 6anna (BeimoaHeHo 51 - 65% 12-20

3aJJaHu)

4 6anna (BeIMOIHEHO 66 - 85%

3aJJlaHu)

5 6asoB (BeimonHeHo 86 - 100%

3aJlaHu)
HToro no rexkyuieii padbore B cemecTpe 38-90
IMpomexxytoun (40 1 Bompoc u 2 3amaun |10 6asuia (oTBET Ha BOIPOC) 10-40
as aTTecTalus 15 6annoB (perreHue oTHOM 3a/1a9m)
(3auer)
HTOro mo npomMe;KyTo4HOM aTTecTAMU (IK3aMEHY) 40 6annoB
CyMmapHasi olleHKa 110 JMCHUIIIMHE: Cymma 6aioB TeKyIield U MpoMexyTOUHOH
aTTecTaluu 51-100 6.

5 MarepuajibHO-TeXHHYECKOE, MIPOrPaAMMHOE U Y4eOHO-MeTOANYECKOoe
o0ecrneyeHre TUCHUILIUHBI

5.1 YueOHas iuteparypa
OcHoBHas yueOHas1 MTeparypa




1. BypmuctpoBa E.b. Jluneiitnas anreOpa [DneKTpoHHBIN pecypc]: y4eOHUK H
MPaKTUKYM Uil akagemudeckoro OakamaBpuwara / E.b. Bypmuctposa, C.T.
JloGaHOB. - DIEKTpOHHBIE TEKCTOBBIE JaHHbBIE. - MockBa : HOpaiit, 2017. - 421
c. - Pexxum moctyma: http://biblio-online.ru/book/6A5A6F52-FA19-4717-80BF-
2833187BA668

2. Pynwix b. M. JIuneiinas anreOpa [DnekTpoHHbIN pecypc]: yueOHoe nocooue / b.

M. Pynpik. - DnekTpoHHBIE TEKCTOBBIE AaHHble. - MockBa : HULl Uudpa-M,
2013. - 318 C. - Pexxum JoCTymna:
http://znanium.com/bookread2.php?book=363158

3. IMoctaukoB M.M. JluneitHas anreOpa. [DJeKTpoHHBIA pecypc] : ydeOHOe

nocobue / M. M. IlocTHUKOB. — DIEKTPOHHBIE TEKCTOBBIE JaHHbIE. - CaHKT-
[lerepobypr : Jlawp, 2009. — 400 c. — Pexum nocrymna:
http://e.lanbook.com/book/319

0) 10MOJIHUTEILHAS JIUTEepaTypa

1. JIammun, E.C. Kypc BeIcIieit anreOpsl. [DnekTpoHHBIN pecypc] : yueonuk / E. C.
JIsimuH — DNEeKTpOHHbIE TEKCTOBbIE HaHHbIe. - CaHkT-IleTepOypr : Jlans, 2009. —
368 ¢. — Pexxum nocryma: http://e.lanbook.com/book/246

2. Okynes, JI.5. Breicmias anrebpa. [DnexkrponHbiii pecypc] : yueOnmk / JI. S.
OxkyHeB. — DneKTpoHHBIC TEKCTOBBIC AaHHbIE. - CankT-IleTepOypr : Jlanb, 2009.
— 336 c. — Pexxum noctymna: http://e.lanbook.com/book/289

3. Unwun B.A. JIuneitnas anreopa [ Tekct] : yueOHuK.- 3nanue 6-e, cTepeoTUITHOE.
— Mocksa: ®uzmatiut, 2007.-280 c.

4, ManwrieB, A. M. OcHoBbl nuHelHON anreOpnl [Tekcr] : yueOonuk / A. N.
Mansies. - U3a. 5-¢ ; crep. - Mocksa; Caukt-IletepOypr Kpacuonap : Jlans,
2009. - 470 c.
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5.2 MaTepuajibHO-TeXHHYECKOE M IPOrPaMMHOe ofecredeHue JUCHUTIHHBI

JIuneiinas 216 Aynmuropusi METOJMKHM MaTeMaTH4ecKoro pasBUTHs Hu o0ydenus|654027, KemepoBckas

anredpa MareMaTuke Y4eOHas ay JUTOpHs s IPOBEACHUS 3aHTHIH JIeKIMOHHOTO |obnacTe - Kysbace, T.
TUINA, CEMUHApPCKOro (IPaKTW4ecKOoro) Tuma, s TrpynnoBeix u|HoBoky3Henk,  mp-KT
UHAWBUIYAJIBHBIX KOHCYJbTaI[H, TEKyILEero KOHTPOJIS u|ITuonepckuti, .13,
MIPOMEXKYTOUHON aTTeCTaluu (MyJIbTUMEIUIHAS) mom. 1

CrnenmammupoBanHas (y4ueOHas) MeOenb: JOocKa MelnoBas, Kaderpa,
CTOJIBL, CTYJIbSI

ObopynoBanne s Tpe3eHTANMM y4eOHOTO MaTepmaia: JI0cKa
MHTEPAaKTHBHAsL, KOMIIBIOTED HPENoaaBaTesisi ¢ MOHHTOPOM, IIPOEKTOP,
aKyCTHYeCKas CHCTEMa, SKpaH

Hcnons3yemoe mporpammuoe obecrneuenue: MS Windows (Microsoft
Imagine Premium 3 year mo cy6nunen3noHHOMy 1oroBopy Ne 1212/KMP
or 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoGoano
pacnpoctpansemoe I10), antusupycuoe 110 ESET Endpoint Security,
munensus NeEAV-0267348511 mo 30.12.2022 r.; Mozilla Firefox
(cBoboaHO pacmpoctpansiemoe I10), Google Chrome (cBoGomHO
pacupoctpansiemoe [10), Opera (cBobomuo pacmpoctpansemoe [10),
Foxit Reader (cBo6oano pacmpoctpansemoe [10), WinDjView (cBoboaHO
pacupoctpansiemoe [10), Snrnmexc.Bpayzep (oTeuecTBeHHOE CBOOOIHO
pacupoctpansemoe [10).

WnrepHer ¢ obecnieuennem nocryna B O110C

5.3 CoBpemeHHbIe IPOdecCHOHAIbHBIE 0a3bl JAHHBIX U HH(POPMAIUOHHBIE

ClIpaBOYHbBIC CUCTEMBI.

Hepeuens CIIB/l u UCC no aucuuiuinxe

1.

Oo6mepoccuiickuii MareMaTuueckuii moptan (MHopmaImoHHas cuctema) -
http://www.mathnet.ru/

Nudopmanmonnas cucrtema «EInHOE OKHO JOCTyIa K 00pa3oBaTEIbHbIM
pecypcamy» - http://www.window.edu.ru.

ZbMATH - https://zbmath.org/ - wmarematnueckass 0a3a JaHHBIX,
OXBaThIBaIOIIAsi MaTepHaibl ¢ KoHIA 19 Beka. zbMath conepxut oxoso 4 000

000 moxymenToB, u3 6omee 3 000 xypHasioB u 170 000 kHUT TTO MaTeMaTHKE,
CTaTUCTUKE, WH(POPMATHKE, a TaKkKe MAaIIHHOCTPOCHHIO, (U3HKE,
CCTECTBEHHBIM HayKaM | JIp.

HNuble cBeieHns ¥ (MIM) MaTepPUAJIbI.
6.1.IlpumepHbIe TeMbI MUCbMEHHBIX Y4eOHBIX padoT

Kontpoabnas padora Nel

Bapuant (oOpa3err)

11


http://www.mathnet.ru/
http://www.window.edu.ru/
https://zbmath.org/

Boerancnuth onpenenurens 4-ro mopsaka AByMs crocobamu (pas3iiokeHHeM
0 3JIEMEHTaM NEPBOIl CTPOKU, TOHM>KEHUEM MOPSAAKA ONPEIETUTEIS)

2 -5 1 2
-3 7 -1 4
5 -9 2 7
4 -6 1 2

Halttn paHr marpuibl npuBeneHHeM K CTYNEHYaTOMY BHIOY. YKa3aTh
6a3uCHBI!t MUHOP.

-2 0 8 1 =5

3 -1 7 2 4

-8 2 -6 -3 -13

1 -3 13 5 17

-2 3 5
Halitu marpuny, ooparayio Kk matpune | 7 -1 4
9 -8 -6

Pe a e ypa 1_2-X—_235
IMTH MATPUHOE ypaBHeHHe | o, ={3 1 o)

Kounrpoabnas padora Ne2

Bapuant (o0Opas3ertr)

1. PemuTh cucTeMy JTUHEHHBIX alreOpanvyeckux ypaBHEHUN ABYyMS CIIOCOOaMU:

1) ¢ momoIIBI0 OOPATHON MATPHIIBL;

2) no npaBuity Kpamepa;

2. Pemute cucremy metonom ['aycca.

3. Haiitn ¢pyHIaMEeHTaIbHYIO CUCTEMY pElIEHUI OJJHOPOJIHON CUCTEMBI JIMHEUHBIX
anredpanyecKux ypaBHEHUH.

2. 42% — 3%, + TX; —14x, — X, = -8, 3.

X — X, +3%, =10,
2%, + X, + 5%, =29,
4x, +2X, + X, = -31.

X +3% + 2% + X =3 Ox, +4X, +2X, +10x, =0,
2oTe e 3%, + 7%, +5%,—2%, =0,
X, +8X, + 6%, —6X, =0,

+3X, —X; +3X, +4X;, =6.
X 9% =X 3%+ 3% 4%, +15x, +11x, —8x, =0.

Kourpoabnasi pa6ora Ne3
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BapuanT (oOpasen)

1. Haiitu Bce 6a3ucel cucteMbl BekTopoB a1=(5;2;-3;1), a,=(4:1;-2;3), as=(1;1;-1;-
2), a4=(3;4;-1;2).

2. Haiitu matpuity nepexona ot 6asucael = (-2,1,-1),e2=(1, -1, 3),
e3=(1,2,-1)k06asucye'l=(-1,2,3),e2=(21,2),e'3=(0,2,1).

3. HaliTu cucremy JIUHEWHBIX ypaBHEHUM, 3aJalOIIyI0 JUHEHMHOE MHOroobOpasue

M=x,+L, eciu U3BECTHBI BEKTOP CABUTA Xo U 0a3uC aj, a2 MOANPOCTpaHCTBA L.
X0=(-1;1;0;1), a1=(1;-5;11;0), a,=(-3:1;0;11).

4. JlaHbI

MoAIMPOCTPAaHCTBA

Li(az,az,a3) wu

Lo(b1,b2,b3). Haitt  Gasucer u

pasmepHocTd moampoctpancts Li, Lo, Ly N L,, Ly + L,. a1=(1,1,1,1), a>=(1,-
1,1,-1), as=(1,3,1,3), b1=(1,2,0,2), b>=(1,2,1,2), b3=(3,1,3,1).

6.2 IlpuMepHbIe BONPOCHI M 3aIaHNs / 3224 JJIs1 IPOMEKYTOUHOM
aTTecTanuu
Taboauna 9 - [lpumepHbie TeopeTHYECKHE BONPOCHI U MPAKTHYECKHE 321a4H K

Pa3nesnnl 1 TeMBI

[IpumepHbIe
TEOPETUYECKUE
BOIIPOCHI

1. Teopus pemieHus CUCTEM JIUHEHHBIX YPABHEHUHN

1.1 MaTpuis! u
OTIpEICTTUTETHN

1. TlepectaHoBKU U
MTOJICTAHOBKH.

2. Onpenenureny 2-ro u

3-ro mopsIKa.

2. Ompenenurenu N-
nopska. CoiicTBa
OTIPEACTUTENS.

4. MuHOpBI 1

anreOpanyeckue

nonoysHeHusA. Teopema o

KaKIOM YJIeHe

npousBeneHus aijAij .

Teopema 0 paznoKeHun

OTIpeICTTUTEIIS.

5.Bberuucnenue

orpenenuTens N-

MOPsIIKA.

6.0nepanun Haj

MaTpUIIAMU U UX

CBOMCTBA.

7.006paTHbIE MATPHIIBHL.

Brraucnenue odpaTHOM

MaTpPHIIBL.

IK3aMEeHy
[IprmMepHBIE TPAKTUYECKHE 3aa41
1.Beiuncoute onpenenutens 4-ro  mopsAnka JABYMs
crocodamu (pazoKeHUEM I10 3JIEMEHTaM NEPBON CTPOKH,
TIOHMKEHUEM TOPsIJIKa ONPEACIIUTENS)
2 -5 1 2
-3 7 -1 4
5-9 2 7
4 -6 1 2
Hailinute marpuny C =34 — 4B, eciu
A=[1 2 34, B=[1_1 1 2_
) 2 —2 —4 5 -2 3 5 6
Jlana maTpuna
21-43
110 2 5
A=y a-3 7
01 21
3. Hailinure MuHOp K anredpanyeckoe JONOTHEHUE 3IEMEHTA d.
4.
Hatinure maTpuny X, ecian L2 X = 3 !
> MBTpALY 2, 6 3 4| 718 -1
7T =8 1
Hoxaykure, uTo matpuna 4 = 3 1 -2 | wumeer
5 6 —5 1
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8.PaHr mMaTpuisl u €ro
BBIUUCIICHHE.
9.Teopema o panre
MaTpUIBL.

oOpaTHYIO U HaiiauTe ee.

Hatiure panr MaTpunsl A

1 2 -1 4 1
4 2 5 3 3 4
) 4 11 6 1 10
5 12 b5 10 9

1.2 Cucremsl
JIMHEHHBIX
YpaBHEHUU

10.Cuctembl TUHEUHBIX
anre0panvecKux
ypaBHEHUH, OCHOBHBIE
MTOHSATHS.
11.PaBHOCUIIEHBIE
CUCTEMBI JINHEUHBIX
YpaBHEHUH U
3JI€MEHTapHbIE
peoOpa3oBaHUs
CUCTEMBI.

12.ITpaBuno Kpemepa
13.Pemenue cuctem ¢
MOMOIIBI0 00paTHOM
MaTpHIIbI.

14 Kpurepuit
COBMECTHOCTH CHUCTEMBI
JINHEMHBIX YPaBHEHUU
15.Pemienue cuCTeMsl
JINHEMHBIX YPaBHEHUU
METOJ0M
MOCJIeI0BATEILHOTO
WCKJTFOYCHUS
HEU3BECTHBIX.

7. Pemuth cucteMy JTUHEHHBIX anreOpanyecKux
ypPaBHEHUI ABYMS CIIOCOOAMU:
1) ¢ momoImb0 0OpPaTHONW MAaTPUIIHI,
2) no npaswity Kpamepa;
X, — X, +3%; =-10,
2%, + X, +5%; =-29,
4X, +2X, + %X, = -31.
X, +3X, +2X; + X =3,
8.Pemmmre cucreMy q 2x, —3x, + 7X; —14x, —x, = -8,
X, +3X, — X3 +3X, +4X; = 6.

2. BexTopHble IpoCTpaHCTBA

2.1
KoneunomepHsie
BEKTOPHBIE
MPOCTPAHCTBA

16.0mnpenenenue,
IIPUMEPBI U MPOCTEUIINE
CBOWCTBA BEKTOPHBIX
MIPOCTPAHCTB.
17.JIuneitnas
3aBHCUMOCTH H
HE3aBUCHUMOCTb CUCTEMBI
BEKTOPOB.
18.IToampocTpaHcTBO.
Jluneiinas obonouka

BCKTOPHBIX ITPOCTPAHCTB.

19.Cymma
MOJIIPOCTPAHCTB.
20.JTuneiinbie
MHOT000pasusi.

21.ba3uc 1 pa3MepHOCTh
BEKTOPHOTO
MIPOCTPAHCTBA.

22 .M3oMopdusm

BEKTOPHBIX MIPOCTPAHCTB.

9.Haiit Bce Gasuchl cucteMbl BekTopoB ai1=(5;2;-3;1),
a2=(4:1;-2;3), as=(1;1;-1;-2), a4=(3;4;-1;2).
10.Haiitu matpuity nepexosa ot 6asuca el =(-2,1,-1),
e2=(1,-1,3),
e3=(1,2 -1)ko6asucye'l =(-1,2,3),e2=(21
2),e'3=(0,2,1).
11.Haiitu cuctemMy JIMHEHWHBIX YpaBHEHUH, 3aJarolLLyr0
nuHeitHoe MHOorooOpa3ue M=xo+L, eciiu n3BECTHBI BEKTOP
C/IBHTa X0 U 0a3MC a1, a2 MOIpOCTpaHcTBa L.
x0=(-1;1;0;1), a1=(1;-5;11;0), a>=(-3:1;0;11).
12.]1aHbI MOJMPOCTPAHCTBA Li(a1,az,a3) u
L2(b1,b2,bs).Haittn 0a3uChI u Pa3MEepHOCTH
noxnpoctpancts L1, Lo, Ly N Ly, Ly + Ly, a1=(1,1,1,1),
a>=(1,-1,1,-1), as=(1,3,1,3), b1=(1,2,0,2), b2=(1,2,1,2),
b3=(3,1,3,1).
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