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1 leanb aucuMnaMHbI.

B pesynbTare 0CBOEHHS TUCIHILIMHBI y 00y4YalOIerocs JOKHBI ObITh C(HOPMHUPOBAHBI
KOMIIETCHIIMM OCHOBHOW MpoeCcCHOHAIBHON 00pa30oBaTeIbHON IporpaMMbl  OakajgaBpuaTa

(manee - OIIOII):

IMK-1: CnocobOeH ocBanBaTh M UCIOJIB30BATh TCOPETUICCKHUE 3HAHUS U MPAKTUICCKUE YMEHUS U HABBIKU
B IIpeAMETHON 06J1acT 1o mpodruto "MaTeMaTuka" pH penIeHnr MPoPEeCCHOHATBLHBIX 3a1a4

(I)opanyeMLIe KOMIICTCHIIUU, HHAUKATOPLI TOCTUKCHUHA KOMHeTeHHHﬁ, 3HAHUHA, YMCHUSA,

HaBbIKH

Ta6mmma 1 — MHauKaTophl JOCTHKEHUS KOMIIETCHIINHI, GOpMUpPYEeMbIe TUCITUTIIIMHOM

Kon v HazBaHue KOMIIETEHIINN

NHmukaTops! JOCTHKEHUS
xomnerenun no OITOIT

3HaHudA, ymeHus, HaBbIku (3YB),
(hopMUpyeMbIe TUCITUTUTHHOM

[1K-1: CnocoGen ocBauBaTh U
UCTIOJIb30BaTh TEOPETUUCCKHUE
3HAHUS U TPAKTHYECKHUE
YMCHHSA U HABBIKU B
MIpeIMETHON 00JIaCTH 110
npodmiro "MaTtematuka" mpu
pelIeHrnu IpodecCHOHATBHBIX
3ama4y

[1K-1.1 3naet cTpyKTypYy,
COCTaB M AUIAAKTHYECKHE
€AMHUIIBI TPEIMETHON 00J1acTH
"Maremartuka"
(mpenogaBaeMoro mpeaMera)
ITK-1.2 YMeeT ocyIecTBIsATh
0oTOOp y4eOHOTO cCofep KaHus
MPEeIMETHON 00J1acTH
"Matemartunka" u1st €ero
peann3ayy B pa3IMIHbIX
(dhopMax oOydeHus B
COOTBETCTBHH C TPEOOBAHUAMH
oIroC 00

I1K-1.3 /leMoHCTpHpYET YMEHHE
pa3pabaThiBaTh MO MPEAMETHOMN

obnactu "Maremaruka"
paznuuHbie  QopMBI  yUEOHBIX
3aHATUH, TPUMEHSTH METO/IBL,
HpUEMBI u TEXHOJIOTHU
o0y4yeHHs, B TOM  4YHCIe
nH(OpMaMOHHbIE

3HaTh:

- CTPYKTYpY, COCTaB M IUJAAKTHIECKUE
€AMHUIIBI aNreOpbl KaK y4eOHOTO
npeamera’;

YMeTs:

- OCYILIECTBIATH 0TOOP yueOHOTO
COZIepIKaHUS anreOpsl IS ero
peanu3anyy B pa3inyHbx Gopmax
00ydeHusI B COOTBETCTBUH C
tpedoBanmsiMu OI'OC OO;

Biangers:

- METOJIaMH, IPHEMaMH PEIICHUS
anreOpanveckux 3a1ad U TEXHOJIOTHeH
00y4YeHHs pelIeHUIO aNreOpanyecKux
3a/1a4 B IIKOJBHOM KypCe MaTeMaTHKH

2 O0bEM M TPYAOEMKOCTH JMCHUILIMHBI 110 BUIaM y4eOHbIX 3aHATHIL. ®OpMBbI

l'lpOMe)KyTO'-IHOﬁ aTTeCTalum.

Tabmumna 2 — O0beM U TPYAOEMKOCTh JUCIUTUINHBI TI0 BUJAaM YIeOHBIX 3aHATHN

OO0mas TpyT0eMKOCTh ¥ BHJIBI yU€OHOH paOOTHI MO JUCIUILINHE,

O0BéM gacoB 1o popmam

MIPOBOJIUMEIE B Pa3HBIX opMax 030 06};;?3“
1 O0mas TPy I0eMKOCTh JUCIUTUIAHBI 288 288
2 KonrakrHast pabota oOydJaronmxcs ¢ npenojaapareneM (10 BUAaM 94 20
y4eOHBIX 3aHATHH) (BCEro)
AynutopHas pabota (Bcero): 94 20
B TOM YHCIIE:
JIEKIUU 32 8
MIPAKTHUYECKUE 3aHATHSI, CEMUHAPBI 62 12

MPAKTUKYMBI

J1abopaToOpHEIE pabOTHI

Bueaynuropnas pabora (Bcero):

NpernogaBaTciIcM

B TOM 4HCJIE, MHAMBHIyajbHasi paboTa OO0YyYaroIIUXCS C

MTOATOTOBKA KYpPCOBOH pPabOTHI

(poexTa)

/KOHTaKTHas

3




pabora’

TPYNIOBasi, HHINBUAYAIbHAS KOHCYJIBTAINsI U WHBIE BUIBI
y4e0HOW NeATENbHOCTH, MPeayCMaTPUBAIOIINE TPYIIIOBYIO

OK3aMCH

WIM  HWHAMBUAYyalIbHYIO  paboTy  oOy4amommxcs ¢

MPeroiaBaTesieM)

TBOpUecKas padbora (dcce)
3 CamocrosTenpHas paborta odydaromumxcs (Bcero) 122 250
4 TlpomexyrouHas aTtecTauusi oOyuaromerocss —1,2 cemecTp - 72 18

3. YueOHO-TeMAaTHUYECKUIH IJIAH U COJepP:KaHue JAUCHUNIHHBI.
3.1 YueOHO-TEeMAaTHUYECKUH IIJIAH

Tabnuua 3 - YueOHO-TeMaTHUeCKUH IIaH OYHOM / 3209HON (OPMBI 00ydeHUs

Ob6mas | TpymoemkocTs 3aHATHII (Hac.) dopma
TpynoéM | QDO 300 TEKYIIIEero
= KOCTh AYIHTOPH. AyzauTop KOHTpOJIA U
B |Pa3mensl ¥ TEMbI IHUCIUIUIHHBI (6cezo 3AHSTHS H. MIPOMEKYTO
£ |mo samsTHAM yac.) SAHSITHS YHOU
% JIeKII. | Tpa CcpC JIeK | mpa cpC arrecTanuy
= KT. m | KT ycreBaemMoc
S TH
Cemectp 1
1. Anredpauyeckue 70 10 20 |40 4 4 80
CTPYKTYPHI
1 MHoXxecTBa 22 2 6 14 2 2 30 KoHTtposbH
ast pabota
Nel
2 | bunapHble OTHOIICHUS HA 24 4 6 14 1 1 30 KonTponbu
MHOECTBE. ast pabota
Ne 1
3 | Anrebpandeckue CUCTEMbI 24 4 8 12 1 1 20 KonTponsH
ast pabota
Ne2
2. Teopus peuieHusi cuctem | 38 6 10 |22 2 2 79
JIMHEHHBIX YPABHEHH
4 Onpenenurenu 38 6 10 | 22 2 2 79 NunuBuny
aJIbHOE
3aJJaHne
HUTOT'O o 1 cemectpy 108 16 30 |62 6 6 159
[TpomesxyTouHas aTTecTanus 36 DK3aMeH —
36 /9
Cemectp 2
2. Teopus pemeHusi cucrem | 54 8 16 |30 4 51
JIMHEHHBIX YPABHEHH
5 Anrebpa maTpui| 28 4 8 16 2 31 Kontponba
ast pabota
Ne3




Ob6mras | TpymoeMKoCTh 3aHATHI (Jac.) dopma
TPYyIoEM | ODO 300 TEKYIIEro
E KOCTh AYIHTOPH. AyauTop KOHTpOJIA U
; Pa3nens! 1 TeMbl AMCHUTUIMHEIL (8ceeo SAHSTHS H. MIPOMEXKYTO
E |10 3aHATUAM yac.) SAHSTHS YHOU
% JIeKII. | TIpa CcPC JEeK | mpa CcPC arrecTanuu
= KT. m | KT yCIieBaeMoc
s TH
Cemectp 1
6 Cuctembl TUHEHHBIX 26 4 8 14 2 20 Kontposba
ypaBHEHUI ast pabora
Ne3
3. BexkTopHble 54 8 16 |30 2 2 40
NPOCTPAHCTBA
7 | OcHOBHBIE IOHATHUS 24 4 6 14 1 1 20 KonTponbx
ast pabota
No4
8 Koneunomepnsie BekTopubie | 30 4 10 |16 1 1 20 KoHTtposbH
IIPOCTPAHCTBA as pabora
No4
HNTOI'O no 2 cemectpy 108 16 30 |60 2 6 91
[Tpomexxyrounas arrecranus | 36 DK3aMeH —
36/9
4 TlopsiioKk OLEHUBAHHUS YyCIeBAeMOCTH U C(HOPMHPOBAHHOCTH  KOMIIETEHIIU

o0yyaromerocsi B TeKylleil U IPOMeKyTOYHOM aTTeCTAllUH.

JlJi TIOTIOKUTENBHON OIEHKHU IO pPe3ylibTaTaM OCBOCHMS AUCIMILTUHBI 00ydaromemMycs
HEOOXOJMMO BBITIOJTHUTh BCE YCTAHOBJIEHHBIC BHUIBI yueOHOU paboThl. OlEHKa pPE3yJbTaTOB
paboTsl oOyuatomierocst B 6amiax (Mo Bugam) rmpuBeaeHa B Tadbmuie 4.

Tabnuua 4 - banibHO-pedTHHIOBast OLIEHKA Pe3yIbTaTOB YUeOHOH paboThl 00yJaromuxcs

no BusiaM (bPC)
VYyebnas CymMma |Bugst u pe3ynbratel |OlI€HKA B aTTECTAIlUN bambr
pabota (BuJibl) |0aysIoB |yueOHOHM paboThl
1 cemecTp
Texymias 60 Jlexunonnsle 2 panna mocemenue 1 8-16
yueOHas 3aHATUS (KOHCHEKT) |JIEKIMOHHOTO 3aHATHUS
pabota B (8 3amsTHiA)
ceMecTpe [TpakTuyeckue 1 6ana - mocemenwue 1 8- 16
(ITocewienue 3aHaATUs (83aHATHIT). TPAKTHUECKOTO 3aHSATHUS
3aHSATHUU 11O 2 0aJj1a — mocenienue 1 3agaTus u
paciiCaHHIO U CYIIIECTBEHHBIN BKJIA]] HA 3aHITHH B
BBITIOJTHEHHE paboTy Bcell Tpynsl,
3aJlaHui) KoHnTponbHbIE 3a onny KP ot 1 nno:
pa6otsl (1 padoter) |10 6ansoB (BemomHeHo 51 - 65% |12 - 20
3aJIaHH )
15 6annoB (BeImoaHEHO 66 - 85%
3aJJaHui)
20 6angoB (BemosHeHO 86 - 100%
3aJIaHUI )
NuauBuayaibHOE 5 6asa (MoporoBoe 3HAYCHUE) 8-10
3aJaHue 10 6amnoB (MakCUMaIbHOE




3HAYCHHE)

HToro no Tekyiueii padore B ceMecTpe 36 - 60
[Tpomexxyroun (20 YcTHBIH onpoc 20 6amnoB (moporosoe 3HaueHue)  |20-40

as arrecrauus 40 6an10B (MaKCUMaIbHOE

(ox3amen) 3HAYEHUE)

HToro no npoMexyTouHoli arrecTainun (IK3aMeHy) 40 6aynos

CYMMapHaﬂ OICHKA 110 JUCIHHUIIJIMHE:

Cymma OaioB TEKyIEH U IPOMEKYTOYHON

arTecTaluu 51 -100 6.
VYyebnas CymMma |Bugsl u pedynbrarsl |OlI€HKA B aTTECTAllUU baubr
pabora (BubI) |0auioB |yuyeOHOM paboThI
2 ceMecTp
Tekymas 60 JleknmoHHbBIE 1 6amaa mnocemenue 1 5-10
yueOHas 3aHATUS (KOHCIEKT) |JIEKIMOHHOTO 3aHATHS
pabota B (10 3ansTHif)
cemecTpe [TpakTuyeckue 1 6ana - mocemenwue 1 10-20
(ITocemenue 3aHATHUS (OTYET O MPAKTUYECKOTO 3aHSITUS
3aHATHI 110 BBITIOJTHEHUH 2 6aJu1a — noceienue 1 3auaTus u
paciucaHuIo U nabopaTopHOI CYILECTBEHHBIN BKJIAJ] HA 3aHITHH B
BBITIIOJIHEHUE pabortsr) (10 paboTy Bcell rpymibl,
3aJIaHHH ) 3aHATHUR).
KonTponbHbie 3a onny KP ot 1 n10:
pabothl (2 paboTei) |6 6asIoB (BBIIOMHEHO 51 - 65% 10 -20
3aJ1aHu)
8 6ass1a (BeImoHEHO 66 - 85%
3aJJaHu)
10 6aana (BemostaeHo 86 - 100%
3aJJaHuN)
NunuBunyanpHOE 8 6a/10B (TIOPOTOBOE 3HAYCHUE) 8-15
3aJjaHue 15 6an0B (MakcuMaabHOE
3HAYCHHE)
HToro no rexkyueii padore B ceMecTpe 34 - 60
[Tpomexyroun |40 VYcTHBI onpoc 20 6aauoB (moporosoe 3Hauenue)  |20-40
ast aTTecTarus 40 6an10B (MaKCUMaIbHOE
(3K3aMeH) 3HAYCHHE)
HTOro no npomMekyrouHoi arrecranuu (3K3aMeHy) 40 6annos

aTTeCTalluu

CyMMapHaﬂ OICHKA IO JUCIHHUIIJIMHE:

51 -100 6.

Cymma OanioB TeKyIel U MPOMEKYTOUHON

Obyuaromemycs o 3P0 3agaHue Ha CaMOCTOSATENIbHYIO pabOTy U KOHTPOJIBHYIO paboTy
BbI/Ia€TCSl HA YCTAHOBOYHOW CECCHH.

5 MarepuajibHO-TeXHHYECKOe, IPOrpaMMHOe M y4eOHO-MeToAuYecKoe odecneyeHue

AUCHHUIIJIMHBI.

5.1 YueOnas 1ureparypa
OcHoBHasi yueOHasi IMTEPATYpPA
1. Bbypmucrtposa E.b. Jluneiinas anre6pa [DneKkTpoHHBIN pecypc]: yueOHUK U MPAaKTUKYM JUIs

akagemuyeckoro OakanaBpuara / E.b. Bypmwucrposa, C.I'. Jlo6aHOB. - OneKTpOHHBIE

TEKCTOBBIE AaHHEIE. - MOCKBa :

online.ru/book/6 A5A6F52-FA19-4717-80BF-2833187BA668

[Opaiit, 2017. - 421 c. - Pexum mocryma: http://biblio-



http://biblio-online.ru/book/6A5A6F52-FA19-4717-80BF-2833187BA668
http://biblio-online.ru/book/6A5A6F52-FA19-4717-80BF-2833187BA668

2. Pynwik b. M. Jluneitnas anreOpa [DneKTpoHHBIN pecypc]: yueoHoe mocodue / b. M. Pynbik. -
DJeKTpOHHbIE TEKCTOBbIe NaHHbIe. - MockBa : HUL| Uudpa-M, 2013. - 318 c. - Pexum
noctyna: http://znanium.com/bookread2.php?book=363158

3. TloctaukoB M.M. Jluneitnast anreOpa. [DaeKTpoHHBINH pecypc] : yueOHoe mocobue / M. M.
[TocTHUKOB. — DJEKTPOHHBIE TEKCTOBBIE AaHHBIE. - CaHkT-IleTepOypr : Jlans, 2009. — 400
c. — Pesxxum mocryma: http://e.lanbook.com/book/319

0) TONOJIHUTEIbHAS JTUTEPATYPa

1. JIsmun, E.C. Kypc Beicmiei anreOpbl. [DnexTponnslil pecype] : yueonuk / E. C. Jlsnun —
DJneKTpoHHbIE TeKCTOBbIe naHHble. - Cankt-IletepOypr : Jlanp, 2009. — 368 c. — Pexum
nocryna: http://e.lanbook.com/book/246

2. Okynes, JI.A. Beicmas anre6pa. [DnexktpoHHbI pecypc] : yuebnuk / JI. f. OxyHeB. —
OnekTpoHHble TeKcToBble NaHHbIe. - Cankrt-IlerepOypr : Jlanp, 2009. — 336 c. — Pexum
nocrtyna: http://e.lanbook.com/book/289

3. Mneun B.A. Jluneiinas anreOpa [Tekcr] : yueOHuk.- M3nanue 6-, crepeoTunHoe. — MockBa:
duszmatnur, 2007.-280 c.

4. Masies, A. 1. OcHoBel InHelHOM anreOpsl [Tekcr] : yaeOnuk / A. U. Mansues. - U3n. 5-¢
; crep. - Mocksa; Cankt-Ilerepoypr Kpacuonap : Jlans, 2009. - 470 c.

5.2 MaTepua/jibHO-TeXHHYECKOe M IPOrPaMMHoe o0ecniedeHue JMCHUIIMHBI.
Y4eOHble 3aHITHSI 10 AUCHUIUIMHE TPoBOATCs B yueOHbIX ayautopusx KI'TIN KemI'V:

JInHelnas 216 Aynutopusi METOIMKH MaTeMaTH4ecKOro pasButus u|654027,

anredpa uloOyuenust  marematuke  YueOHas  aynutopus  Juist|KemepoBckas

anreOpanvyeckue|mpoBeeHUs] 3aHATUN JIEKIIMOHHOTO THIIA, CEMHUHApPCKOro|001acTh -

CTPYKTYPBI (TIpakTHYECKOTO) THIIA, JIJIs TPYIIIOBBIX U MHIANBUIyaTbHBIX |Ky30acc, T.
KOHCYNbTAIlMi, TEKYIIEro KOHTPOJIs M TpoMmexyTouHoi | HoBoky3Helk, mp-
aTTectaluuu (MylIbTUMEIUHHAs) kT [Inonepckui,

CrnenunanusupoBanHas (yuyeOHas) MeOernb: Jocka MenoBas, |1.13, mom.1
kadeapa, CTOJbI, CTYIbS

OOopynoBaHue sl MPE3CHTAMU YYeOHOrO Marepuana:
J0CKa HWHTEPAKTHBHAsI, KOMIIBIOTEp NpernojaBaTeis ¢
MOHHUTOPOM, TIPOCKTOP, aKYCTHUECKAsI CHCTEMA, IKPaH
Hcnonp3yemoe nporpammuoe obdecrieuerune: MS Windows
(Microsoft Imagine Premium 3 year o cyoJIuIIeH3HOHHOMY
norosopy Ne 1212/KMP ot 12.12.2018 1. 70 12.12.2021 1.),
LibreOffice  (cBoGomno  pacmpoctpansiemoe  [10),
antusupycHoe [10 ESET Endpoint Security, nuuensus
NeEAV-0267348511 mo 30.12.2022 r.; Mozilla Firefox
(cBobomHO pacnpoctpansemoe [10), Google Chrome
(cBobGomHo pacmpoctpansemoe [10), Opera (cBoGomHO
pacrpoctpansiemoe [10), Foxit Reader (cBoGoaHO
pacnpoctpansiemoe  [10),  WinDjView  (cBoboaHo
pacmpoctpansemoe [10), SAnnexc.bpayzep (oTedecTBeHHOE
cBoOoHO pacnpoctpansemoe [10).

Hutepuer ¢ obecrieuennem gocrymna B D1OC



http://znanium.com/bookread2.php?book=363158
http://e.lanbook.com/book/319
http://e.lanbook.com/book/246

5.3 CoBpemenHble TnpodeccHOHAIbHBbIE 0a3bl JaHHBIX W HHQOPMANMOHHbIE

CIIPaBOYHBLIC CUCTEMBI.

1.

IMepeuvens CIIBA u UCC no qucuuniinHe
OO6mepoccuiickuii MaTeMaTHIECKUN opTalt (MHGOPMAIIMOHHAS CUCTEMA) -

http://www.mathnet.ru/

Wudopmannonnas cucrema «EIuHOE OKHO 10CTymma K 00pa3oBaTe/IbHBIM pecypcam -
http://www.window.edu.ru.

ZbMATH - https://zbmath.org/ - Marematnueckas 0a3a HaHHBIX, OXBAaTBLIBAIOIIAS

MaTepuaibl ¢ koHna 19 Beka. zbMath conepxkut okono 4 000 000 nokymeHTOB, U3 Oojee
3 000 xypuamoB u 170 000 kHUT IO MaTeMaTUKe, CTATHCTUKE, HHPOPMATHKE, a TAKKe
MAIIMHOCTPOCHUIO, PU3HKE, ECTECTBCHHBIM HayKaM H JIp.

6 Unble cBeeHusi U (MJIH) MaTePUAJIbI.
6.1.IlpumepHbIe TeMbl NUCbMEHHBIX Y4eOHBIX PadoT

KonTpoashas padora Nel

KonTpoabnas padora Nel

1.
2.

N306pasure Ha aekapToBoil miockocTa [1; 3] X (—1; ).
Ha mHuoxecTBe X= {1,2,3,4,5,6,7,8,9,10,11, 12} 3amano aoh < a—b = 2 Gunaphoe orHoleHME.
Haiitn obOmacte ompeneneHnid W 00NacTh 3HAYEHHWH OSTOTO OTHOIICHHUA. YKAXKHUTE, KaKHUMHU
CBOICTBaMHU OHO 0OOajaer.
SIBIIsIeTCS N JAHHAst OTIepalus * anrebpamdeckoii Ha MHOKecTBe R, ecrm a*b =a® -b?? Ecim
Jla, TO KaKMMH CBOMCTBaMHU OHa 00Jj1agaeT?
Jana MynbTUIUIMKaTUBHAS TpyMIa, onepanus 3anaHa tadbmuuneid Komu. [{ns xaxaoro anemMeHTa
TPYIIBI HAUTH OOPATHBIA IEMEHT.

e a b cd

a d a b
b
C
d

T 9 Q9 o
o o T

a c
b d
c a

NnauBuayaibHOE 33 ]aHUE

1.

Bapuanr (o6pa3zeir)

BbluMcanTb onpegenuTtens 4-ro nopsgka ABymsa crnocobamu (pasfioXKeHuMem Mo 3nemeHTam
nepBoi CTPOKK, NOHUKEHMEM NOPALKa onpeaenmTens)

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

KonTpoabnasa padora Ne2


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

43

Halttn paHr marpuibl npuBeneHHeM K CTYNEHYaTOMY BHIOY. YKa3aThb
6a3uCHBI#f MHHOD.

-2 0 8 1 =5

3 -1 7 2 4

-8 2 -6 -3 -13

1 -3 13 5 17

-2 3 5
Haiitu maTpuny, ooparayo kK marpuue [ 7 -1 4
9 -8 -6

p 1 =2\ X = -2 3 5
eMINTH MaTPUIHOE YPaBHEHME | o 4 =3 _1 o)

KonTpoasnas padora Ne3

1. Pemmuth cuctemy IMHEHHBIX alreOpanveckux ypaBHEHHN ABYMs CIIOCOOaMU:

1) ¢ momMors0 00paTHOM MaTpHULIBI;

2) no npasmiry Kpamepa;

2. Pemnts cucteMy metogom ["aycca.

3. Halitu QyHOaMeHTaNnpHYIO CHCTEMYy pEIIeHHH OIHOPOIHOW CHCTEMBl JIMHEHHBIX alreOpamdecKux

YpaBHEHUH.

1.

X +3X, + 2%+ X, =3,
2% —3X, + TX; —14X, — %, =8, 3.
X, +3X, — X3 +3X, +4X, =6.

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

9x, +4X, +2X, +10x, =0,
3X, + 77X, +5%,—2%X, =0,
X, +8X, +6x, —6X, =0,
4x, +15x, +11x, -8x, =0.

KonTpoashas padora Ned

Bapmuanr (o6pazerr)

Haiitu Bce 6asuchl cucteMsl BekTopoB a1=(5;2;-3;1), a,=(4:1;-2;3), az=(1;1;-1;-2), a,=(3;4;-1;2).
Haiiti matpuiy nepexona ot 6asuca el = (-2,1,-1),e2=(1, -1, 3),

e3=(1,2,-1)k06asucye'l =(-1,2,3),e'2=(2,1,2),e'3=(0,2,1).

Haiitu cuctemy nuHeHHBIX ypaBHEHUH, 3a/1aI011YI0 JIMHEHHOE MHOTrooOpa3ne M=xo+L, eciin n3BEeCTHBI
BEKTOp CABUra Xo M 6asuc ai, a2 moAmpocrpancTsaa L.

x0=(-1;1;0;1), a1=(1;-5;11;0), a,=(-3:1;0;11).

Hansl noanpoctpanctsa Li(ai,az,a3) u La(b1,b2,b3). Haiitn 6a3uce 1 pasmeprocTH nmoanpocTpancts Ly,
Lo, LiNLy, L+ L,. 312(1,1,1,1), 8.22(1,-1,1,-1), 8.3:(1,3,1,3), b1=(1,2,0,2), b2=(1,2,1,2), b3=(3,1,3,1).



6.2. [IpumepHbIe BONPOCHI U 3aJaHKsl / 3a1a4H JJIA IPOMEKYTOYHOM aTTecTaluu
dopma NpOMEKYTOUHON ATTECTALUH

1 cemectp — 3auer
2ceMecTp — dK3aMeH

Paznenre! u TeMbl

IIpumepHsbie
TEOpPETHUYECKHE
BOITPOCHI

[TpumepHBIE IPaKTUYECKHE 3aJa9H

1 cemectp

1. AunreOpanyeckue CTPYKTYpbI

1.1 MuoxecTtBa

1. ITousiTe MHOKECTBA,
MOJIMHOKECTBA,
YHHUBEPCATBHOTO
MHOYECTBA.

2. [lepeceuenue,
o0bemuHeHNE u
PasHOCTh MHOXKECTB.

3. JlexapToBo
NIPOU3BEICHHE
MHOJKECTB, pa30HeHUE
MHOYECTB.

1. 3aﬂaﬁTe MHOXCCTBO IIEPCUUCIICHUEM €I'0 DJICMCHTOB, €CJIN
e Rjx* ~12x+15 =0}

2. BI)ISICHI/ITC, KaKO€ MHOKCCTBO SABJIACTCA NOAMHOXECTBOM JAPYTroro:

-2} u {3‘( e z}

4
3. 3anmaiiTe rpaduuecK MHOKECTBO:
{(xy)x+2y>1

4. BeisicHUTE, CTIPaBeUIMBO JIU NPEAJIOKCHUE!

AUB=A\B
5. Haiiure muoxecteo AU (B\C) ,eciu
A=(~;3),B =(0;4),C =[2:10].
6. [IponmmocTpupyiiTe Ha Tuarpamme Diiepa-BeHHa MHOXeCTBO:

(AUB)N(AUB) = A

1.2 bunapusie

4.YropsimoueHHast

7 1300pasute Ha AekapToBoii miockoctu [1; 3] X (—1; o).

OTHOUICHHUS mapa. Ipsmoe | 8.Ha muoxectse X=1{1,2,3,4,5,6,7,8,9,10,11,12} 3azamo
npomﬁez{eﬁ}?e apb < a—b =2 6unaproe otHomenue. Haiitu 061acTh
MHO>KeCTB. buHapHbI . .
o 00 eg PHBIC oTpenieNieHni 1 001acTh 3HAUEHHUH 9TOTO OTHOIICHHS. YKaKUTE,
THOIIICHUSI. .
KaKMMHU CBOMCTBaMM OHO 00J1a/1aeT.
5. CnocoObl 3amaHus .
5 9..3a1aHbl MHOXKECTBA:
Guaproro 1.4 05 21) (52), (43},
o L4 (300 (430 05,20 fL,3) (210 G40 (4,30 (5,500
qrHomerA 463k a2 {3} 1) B (43} (650
OMHApHBIX L4} (21} (3.5} (42} (5.3) [Toka3aTb, 4TO 3TH MHOXKECTBA
OTHOLIECHUH MPEJICTaBISIIOT CO00M OMHApHbIE OTHOLIEHHSI Ha MHOKeCTBE N =
7.Knaccer {1’2’3’4’5 } . Haiitu o6macte onpeneneHuit u 061acTh 3HAYCHUN
OKBHBATICHTHOCTH 1 ATUX OTHOIIEHUH. 3a/1aTh 3TH OTHOIIEHUS: rpaduyecku, ¢
HX CBOMCTBA TIOMOIIBIO oprpada..
1.3 4. Anrebpanueckas 10.4IBnsieTcst M JaHHAS ~oOIepamnus  * areOpanveckod Ha
3 2
AJreOpaniecku | onepaius u e mHokecTBe R, ecnm 8*b=a"-b"9 Eenmm ga, 1o xaxumm
€ CHCTEMBI OCHOBHBIE CBOHCTBA. | cpojictpamu ona obnataet?
5.Heiitpanpusiii 1
CUMMETPUYHBIN
AIIEMEHTHI.
1.4. T'pynrsl, 8.I'pynmna. OcHoBHble | 11./lana MyJNbTUIUIMKATUBHAs Tpylma, oOMNEepanus 3aJaHa

KOJIbI1a U IT10JIA

CBOMCTBA.
9.0mpenenenus
AqIUTUBHOU U

tabmunedt Komm. [Ins kaxgoro »siaeMeHTa TPYNIbl HaWTH
0oOpaTHBII 2JIEMEHT.

10




MYJIbTHIUIMKATHBHOH | ¢ a b ¢ d
TpPYIIILI. a cd a b
10.Kossmo. [osne. b d b
[Ipumepsl. a ¢
c a b cd
d b c d a
2. Teopusi peleHns: CHCTEM JIMHEHHBIX YpaBHEHUH

2.1
Onpenenurenu

11.TlepecTaHoBKM U
MOJICTAHOBKHU.

12. Onpenenurenu 2-
ro v 3-ro mopsiaka.
13.0Onpenenurenu N-
nopsiaka. CBoiicTBa
OTpEeIeTUTENSL.

14. MuHOpHI 1
anreOpandecKue
JIOTIOTHEHUS.
15.Teopema o
KaXKIOM 4JIeHE
npousBeneHus aij-Aij .
15.Teopema o
pa3I0KEHUH
OTIPEICTTUTES.
16.Berancnenue
omnpeneauTes N-
MOpAIKA.

12.BeI4uCIUTh ONpEAeTUuTeNb 4-r0 MOPAIKAa ABYMS CIHOCOOAMH
(paznmokeHueM IO BJEMEHTaM IEePBOM CTPOKH, MOHUKEHHEM
MOPSIIKA OTIPEICTUTEIS)

2 -51 2

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

2 cemecTp

2. Teopus pemieHus

CHCTEM JIMHEWHBIX YPABHE

HUMN

2.2 Anrebpa
MaTpHIL

16.0Oneparum Haj
MaTpHULAMH U UX
CBOMCTBA.
17.06paTHble
MaTpHIIBL.
Brruncnenune
00paTHON MaTpHUIBI.
18.Panr maTpuibl u
€r0 BBIYHCIICHUE.
19.Teopema o panre
MaTpHIIBL.

Haiinute matpuny C = 34 — 4B, ecnu

A=[1 2 34 1-1 1 2
13 2 —2 —4 5F -23 5 6

Jana matpuna

o-|

|

_ a8 O

Haitaute munop u anreGpanye

|

,:[OK&}I{IITE._ HTO MATPHITA A= [

[¢]

OJIHCHHEC 2JICMCHTA d.

(31

18 —1
-2

Z HneeT

14.

Hafinure maTpuiy X, ecian

15.

16. !

00paTHyIO U HaliaHTE €e.

Hatiure panr MaTpunbl A

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

17.

11




2.3 Cucremsl
JIMHENHBIX
ypaBHEHUH

20.Cucremsl
JIMHEWHBIX
anreOpanvecKux
YpaBHEHUH,
OCHOBHEIE ITOHSTHSL.
21.PaBHOCHIIBHBIE
CHCTEMBI IMHEHHBIX
YpaBHEHUU U
3JIEMEHTapHbBIC
npeoOpa3oBaHUs
CHCTEMBI.

22 IlpaBuno Kpemepa
23.Pelenue cucreMm ¢
MOMOIIbI0 00pPaTHOM
MaTpHIIbI.

24 Kpurepuit
COBMECTHOCTH
CHCTEMBI JIMHEHHBIX
yYpaBHEHUU
25.Pemienue cuCTEMBI
JIMHEUHBIX
YpaBHEHUH METOJIOM
IIOCJIEIOBATEIHLHOIO
HCKIIFOUYCHHMS
HEU3BECTHBIX.

18. PemuTs cucteMy JNMHEHHBIX anreOpanyecKuX ypaBHEHHUH IBYMs
criocobamu:
1) ¢ moMomB0 0OPAaTHON MaTPHIIHL;
2) no npaBuiy Kpamepa;
X, — X, +3%; =-10,
2X, + X, +5%X; =—29,
4x, +2X, + X; =-31.
X, +3X, +2X;+ %X =3,
19.Pemmmte cucremy < 2X, —3X, + 71X, —14X, — X, = -8,
X, +3X, — X, +3X, + 4%, =6.

3. BekropHble mpocTpaHCTBa

3.1
Koneunomepnsie
BEKTOPHBIE
MPOCTPAHCTBA

26.0mpenenexHue,
PUMEPHI U
IIpoCTENILINe
CBOMCTBA BEKTOPHBIX
MIPOCTPAHCTB.

27 .Jluneiinas
3aBUCHUMOCTD U
HE3aBHCHUMOCTh
CUCTEMBI BEKTOPOB.
28.IToampocTpaHCcTBO.
Jluneitnas o6omo4ka
BEKTOPHBIX
MIPOCTPAHCTB.
29.Cymma
MOJMPOCTPAHCTB.
30.JIuneliHbIC
MHOT000pa3usl.
31.basuc n
pa3MepHOCTh
BEKTOPHOTO
MPOCTPAHCTBA.
32.M3omophuzm
BEKTOPHBIX
IIPOCTPAHCTB.

20.Haiitu Bce 6a3ucel cuctembl BektopoB a1=(5;2;-3;1), a2=(4:1;-
2;3), a3=(1;1;-1;-2), as=(3;4;-1;2).
21.Haiitu maTpuiy nepexosa ot 6asucael = (-2, 1,-1),e2=(1,
-1, 3),
e3=(1,2,-1)kb6azucye'l =(-1,2,3),e2=(2,1,2),e'3=
(0,2,1).
22.HaiiTi cucteMy JMHEWHBIX YpaBHEHHH, 3a1al01yt0 JUHEHHOE
MHOTo0Opasue M=xo+L, eciaum u3BECTHBI BEKTOp CIBUTA X0 U
6asuc ai, a2 moAnpocTpancTaa L.
x0=(-1;1;0;1), a1=(1;-5;11;0), a,=(-3:1;0;11).
23.lansl moampocTpanctBa Li(ai,az,as) u La(b1,bz,bs).Haiitu
0a3uChl ¥ pa3MEPHOCTH MOAIPOCTpaHCTB Ly, Lo, Ly N Ly, Ly + L,.
a=(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).

cTaBUTEND (U):

Ocunosa JI.A., nouent xkap. MOMM

(pamunus, unuyuaner u dondxcrnocme npenodasamens (eit))
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