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I. LIEJTA Y 3AJIAYM JUCHATITAHBI (MOLYJI5T)

Hegb TUCHMIIMHBI: OCBOCHHE OCHOB JIMHEHHON aireOpbl U TEOPUH MHOTOWICHOB, 3JIEMEHTOB
TEOPUHU ANTEOPANIECKIX CUCTEM.

3agaum AMCUUILINHBIL:

e y3ydeHue 0a30BBIX MOHATHN U METOJAOB PEIICHUH 3a7ay anreOpbl: TEOPUU MHOTOYJICHOB,
JMHEHHOU anreOphl, anredpanyecKux CUCTEM;
e (GOpMHpPOBAHHE HABBIKOB pPabOThI ¢ (opMabHBIMH (a0CTPaKTHBIMH) KOHCTPYKITUSMH,
UCTIOJIb3yEMBIMU B ajreope.

I1. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

2.1.

VYyebnas aucnuiinHa (MOJYJb) OTHOCHUTCA K YacTH,
00pa3oBaTeNbHBIX OTHOIICHUH.

dbopMupyeMoil  yyacTHUKaMU

2.2. JInst OCBOCHHSI TUCIUTUINHBI CTYICHTY HEOOXOAMMO 3HATh OCHOBBI IIKOJIHHOTO Kypca anreOpbl

KW HaydaJl aHajin3a.

2.3. Ilepeyenp mocneayOUMX Y4eOHBIX TUCIUIUINH, )11 KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHUS U

HaBBIKU, GOpMUpYyeEMbIe JaHHON y4eOHON NUCHUTUTMHOM:

MaremaTUueCcKuli aHalIu3,

JluckpeTHas MareMaTuKa W TEOpUSl YHUCET,

I'eomeTpus,

o0y4yeHus B o01IeM 00pa3oBaHUH

Maremarnueckass JIOTHKa W TEOpUS aJTOPUTMOB,
CopepxarenbHble  OCOOEHHOCTH  YIiyOJIEHHOIO

I1l. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJIMHBI (MOAY JIS1)
[TepedeHb MIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHS MO JUCLUILUIMHE (MOIYIII0), COOTHECEHHBIX
C MHAMKATOPAMM JTOCTUKEHUS KOMIIETCHIINN

Komnerenuus NuaukaTopsl Pe3yabTarsl 00yueHus
KOMITeTeHI U
IIK-1 Cniocoben NAK-nkl.1: 3HATh: OCHOBHBIC MIOHSTHS,
HCIIOJIb30BaTh OCHOBHBIE npeoOpa3oBbIBAET TEPMHUHOJIOTHIO U ITOJOXKECHUS
MIOJIOXKEHHUS CTaHJIapTHbHIE OCHOB T€OPUU MHOT'OUYJIEHOB U

(byHIaMEHTAbHBIX U
MIPUKJIATHBIX Pa3J/IeIoB
MaTEMaTHKH 7Sl PEeIICHHUSI
TEOPETUICCKHUX U
MPAKTUYECKHX 3aa4
y4eOHOT0 XapakTepa,
dbopMupyeT 3Ty CIOCOOHOCTH
y oOy4Jaroniuxcs B mpoiecce
peanu3anu OCHOBHBIX U
JIOTIOJTHATEIHHBIX IMPOTPAMM
oOyueHus MaTeMaTHKE Ha
COOTBETCTBYIOIIEM YPOBHE

MaTeMaTU4eCKUe BHIPaKEHHUS
110 OCHOBHBIM ITIpaBHJIaM B
paMKax 3a7a4d yueOHOro
Kypca, GopMUpPYET 3TU
YMEHHS y 00yJalONIUXCs B
nporecce pean3anum
OCHOBHBIX U
AOMOJHHUTCIIBHBIX IMPOrpaMm
o0yd4eHUs] MaTeMaTHKe Ha
COOTBETCTBYIOIIEM YPOBHE

NAK-nk1.2: cTpowur,
HCIIONb3Ys aHAJIOTHIO,
HWHTEpIpeTau
MaTeMaTHYECKUX
BBIPQ)KCHUH B PA3ITMYHBIX
MIPEIMETHBIX 00JIACTAX U
MIPAaKTHKE B paMKax 3aJ1a4y

anredpanvdeckux CUCTEM,
ONpEAEIICHUSI OCHOBHBIX ITOHATHH,
(OpMyYIMPOBKH OCHOBHBIX
pe3yabTaTOB, ONUCAHNS METOJIOB U
JITOPUTMOB JIMHEWHOW areOpbl
YMerh: HCIIOIB30BATH MOJIOKEHUS
Y METO/]Ibl TUHEHHOHU anreOpsl,
TEOPUH MHOTOYJICHOB U
anredpanvdeckux CUCTEM IS
aHaJIM3a OCHOBHBIX KOHCTPYKIMH;
MIPUMEHATH METOJ MAaTEMATHYECKOM
WHITYKITAA

Baanern:

OCHOBHBIMH CpPEACTBAMU U
METO/IaMH JIMHEWHOU anreOpsl;
poeCCUOHATBHBIM S3BIKOM
COBPEMEHHOMN NIPUKJIATHOU
anreOpsl.




ydeOHOro Kypca, popMHUpYyET
9TH YMEHUS y 00yYaroIuXCsl
B IIPOLIECCE peann3auu
OCHOBHBIX U
JIOTIOTHUTEIBHBIX MPOTPaMM
oOydeHus MAaTEMAaTHKE Ha
COOTBETCTBYIOILIEM YPOBHE
(I1C)

HNAK-nk1.3: ctpowur,
UCTOJb3Ys aHAJIOTHIO,
MaTeMaTHYeCKHe MOJIEeTN
JUTSE KOHKPETU3UPOBAHHBIX
00BEKTOB JIPYyTUX
MpEeAMETHBIX 00JlacTel u
MIPaKTUKU B paMKax 3ajau
yueOHoro Kypca, GopMupyer
9TH YMEHUS y 00y4aromuxcs
B TIPOIIECCE peaTn3auu
OCHOBHBIX U
JIOTIOTHUTEIBHBIX MPOTPAMM
0o0y4eHusI MaTeMaTUKE Ha
COOTBETCTBYIOILIEM YPOBHE
HNK-nk1.4 060CHOBBIBAET
npeoOpa3oBaHus U
IIPUMEHEHHUSI OIIPEACIICHUM,
YTBEPkKACHUM U TPABUII
(byHIaMEHTAIBHBIX H
MIPUKJIAIHBIX Pa3/IeIoB
MaTeMaTHKU B paMKax 3aja4
yuebHoro Kypca, GopMHupyeT
9TH YMEHHS y 00y4aromuxcs
B IIpoLIecCce pean3alum
OCHOBHBIX U
JIOTIOTHUTEIBHBIX MPOTPaMM
o0y4eHus: MaTeMaTHUKe Ha
COOTBETCTBYIOLIIEM YPOBHE

IIK-2 CriocoOeH BBIABIIATH
00ILyI0 CTPYKTYPY
MaTeMaTHYECKOTO 3HAHUS,
OIMCHIBATH B3aUMOCBSI3b
MEXKY Pa3TUIHBIMA
pasjenamMu MaTeMaTHKH,
dhopMHupyeT 3Ty CITIOCOOHOCTH
y 00yJaronmxcs B mporecce
pealin3anui OCHOBHBIX U
JIOTIOJTHUTEIIBHBIX TIPOTPaMM
oOy4eHHsT MaTeMaTUKe Ha
COOTBETCTBYIOIIIEM YPOBHE

NAK-nk2.1: onpenenser
CTPYKTYpPY OCHOBHBIX
ONpPENIEICHUM, YTBEPKIACHUI
U TpaBuJl (PyHJaMEHTAIbHBIX
U IPUKJIAJHBIX pa3JIeoB
MaTeMaTHKHu, GOpMUPYET 3TH
yMEHHUS Y 00yJaronuxcs B
IIpoLEecce peanu3anuu
OCHOBHBIX U
JIOTIOJTHUTEIBHBIX MPOTrPaMM
o0y4eHus: MaTeMaTHUKe Ha
COOTBETCTBYIOILIEM YPOBHE
NAK-nk2.2: onpenenser
o011ye NOHATHSI, TPaBUiIa U
YTBEPKACHUS [
pa3IUYHbIX pa3feiioB

3HATh: JIOTUYECKYIO CTPYKTYPY
U3y4aeMbIX MaTeMaTHUECKUX
TEOPHI

YMeTh: ONUCHIBaTh B3aUMOCBS3U
MEX]Ty U3y9EeHHBIMU
TEOPETUYECKUMHU TOHATHIMU U
MOJIOKEHUSMH, a TaK K€
yCTaHaBJIMBATh CBSI3U C APYTUMHU
M3Yy4aeMbIMH pa3ielaMu
MaTeMaTHKU

Baanerb: OCHOBHBIMHU
JOTMYECKUMH MTOHATUSAMH JUIS
OIMCAaHUSA JJOTHYECKON CTPYKTYpPHI
TEOpUU




MaTeMaTHKH, GOPMHUPYET ITH
YMEHHUS Y 00y4aronxcs B
mporecce pean3ainuu
OCHOBHBIX U
JOTIOJTHUTEIIHHBIX TPOTPaMM
oOydeHus MAaTEMAaTHKE Ha
COOTBETCTBYIOIIIEM YPOBHE

IIK-4 Cnioco6en
UCIIOJIb30BaTh
ANTOPUTMHUYECKHI TTOIXO
IIPU TOCTPOCHHUH
MAaTeMaTUYECKUX MOJENIEN U
METOJIOB JIJISl PEIICHUS
TEOPETUYECKHX U
MPAaKTUYECKHX 3a/1a4
y4e0HOTO U
UCCIIEI0BATEIBCKOTO
xapaxrepa, popMupyer 3Ty
CHOCOOHOCTBH Y
o0ydJaromuxcs B Iporecce
peanu3ai OCHOBHBIX U
JOTOTHUTEIBHBIX IPOTPaMM
00y4YeHHs MaTeMaTHKE Ha
COOTBETCTBYIOIIEM YPOBHE

NAK-nk4.1
peoOpa30BbIBAET OCHOBHbBIE
BH/JIbI MATEMATHIECKHX
MOJEJIEN U METOZIOB B
COOTBETCTBUU C
OTpeAeIEHHBIMU LEISIMH JUIS
pelIeHUs] TEOPETUUYECKUX U
MPaKTUYECKHX 3aj1a4
y4eOHOro 1
HCCIIEIOBATENECKOTO
xapaxrepa, popMupyer 3TH
yMEHHUsI Y 00yJaroumxcs B
IpolLecce peanu3anuu
OCHOBHBIX U
JOTIOJTHUTEIBHBIX TPOTPaMM
oOyueHus MaTeMaTHKE Ha
COOTBETCTBYIOIIEM YPOBHE
NIK-nk4.2
HWHTEPIPETUPYET OCHOBHBIC
BU/IbI MAaTEMATHUYECKHUX
MOJEJIEW U METOJIOB B
3aJlaHHOM KOHTEKCTE B
COOTBETCTBUU C
oTnpeAeNeHHBIMU HEISIMH
TIPH pEIICHUN
TEOPETUUECKUX U
MPaKTUYECKUX 33/1a4 U
HCCIEA0BATEIbCKOTO
xapakrtepa, popMupyeT 3Tu
yMEHHUS Y 00yJaronuxcs B
Mpoliecce peann3aluuu
OCHOBHBIX U
JIOTIOTHUTEIBHBIX MPOTPaMM
o0y4eHust MaTeMaTHUKe Ha
COOTBETCTBYIOIIEM YPOBHE
NIK-nk4.3 ctpout
MaTeMaTHYeCKHe MOJICTH U
METOJBI JUTsI pEIICHUS
TEOPETUUECKUX U
MPaKTHYECKUX 3a/1a4
yueOHOro 1
HCCIIEIOBATEIBCKOTO
xapakrtepa, opMHUpYeET ITH
yMEHHUS Y 00yJaronuxcs B
Mpoliecce peann3aluu

3HaTh: 000CHOBAHKNE OCHOBHBIX
METOJIOB JIUHEHHOHN aJreOpsl;
MMETh TIPEJICTABJICHUE O
MPUMEHEHUHN aJITOPUTMOB B
3a/1a4ax TEOPUH MHOTOUYICHOB
YMeThb: IPUMEHSITh H3YYCHHBIC
QITOPUTMBI JUIS PEIICHUS 33129
MPAKTUYECKOTO U TEOPETHUECKOTO
Xapakrepa

Baaners: anropurMamMu T€OpUn
MHOTOYJIEHOB, METOIAMHU U
CpeICTBaMU JIMHEHHOM anreOpsl




OCHOBHBIX U
AOMOJHUTCIIbHBIX IMMPOrpaMM
O6yLI€HI/I$I MaTe€MaTuKE Ha
COOTBCTCTBYIOILICM YPOBHC

IIK-5 Cnocoben
WJUTIOCTPUPOBATH
XapaKTepHBIC YEPTHI
MaTEMaTHKH Pe3y/IbTaTaMH,
OTHOCSIIIUMUCS K
Pa3IMYHBIM HCTOPUUYECKUM
JTaram ee pa3BUTHIA,
OIMHMCHIBATH OOIICKYIHTYPHOE
3HAYCHUE ¥ MECTO
MaTEMaTHKHU B CHCTEME HayK,
B TOM YHCJIC B TIPOIIECCE
peaM3anuu OCHOBHBIX U
JOTIOJTHUTEIIBHBIX IPOTPAMM
o0ydJeHUs MaTEMaTHKE

HNAK-nkS.1 nepeuuncnser
OCHOBHBIC dTaIbl Pa3BUTHUS
MaTEeMaTHKU U OCHOBHbBIE
JOCTUKECHHUSI 3TUX JTAIOB, B
TOM YHCJIE B IIpOLecce
peanu3alnui OCHOBHBIX U
JIOTIOTHUTENBHBIX POTPAMM
o0ydeHUs MAaTEMAaTHKE
HNAK-nkS.2 vutoctpupyet
XapaKTepHBIC YEPTHI
MaTeMaTHKH,
OTpEJIEISIONINE e
OOIIEKyTbTYpHOE 3HAUCHUE
1 MECTO B CUCTEME HaykK,
pe3ynbTaramu,
OTHOCSITIIAMHECS K
Pa3IUYHBIM HCTOPUYECKUM
JTaram ee pa3BUTHs, B TOM
YHClie B Ipolecce
peanu3alnuu OCHOBHBIX U
JIOTIOTHUTEJIBHBIX MPOTPaMM
00y4eHHSI MaTEMaTUKE
HNAK-nkS.3 npencrapisieT
(bparMeHThI ColepIKaHuUs
IIKOJILHOTO Kypca
MaTEMaTHKH B
HUCTOPUYECKOM KOHTEKCTE, B
TOM YHCJIE B MIPOIIECCE
peau3ainy OCHOBHBIX U
JIOTIOTHUTEIHHBIX MPOTPAMM
0o0yueHHUs MaTEMaTHKE

3HaTh: UMETh IPEICTaBICHUE 00
OCHOBHBIX dTanax pa3BUTHUS
paccMaTpuBaeMbIX TEOPUM, 3HATH
HM3BECTHBIC MaTeMaTHYECKHE 3a/1aun
COOTBETCTBYIOLIUX TEOPUH

YMeTb: COOTHOCUTE HOBBIC
CBEJICHUSI C HaNPABJICHUEM
Pa3BUTHUSI MAaTEMATUKHU U
(hopmyaupoBaTh HOBBIC 33/1a4H B
COOTBETCTBUH C dTUMH
HaIpaBJICHUSIMHU

Baagern: MeTomaMu
npeacTaBICHUS (parMeHTOB
COZEpKaHUS IKOJIBHOTO Kypca
MaTE€MaTUKHU 110 COOTBETCTBYIOLIUM
paszaenam B HCTOPUYECKOM
KOHTEKCTE

ITIK-7 Cnocoben
aHAJIN3UPOBATh JIOTUKY
pa3BUTHS LIKOJIBHOTO Kypca
MaTE€MAaTHUKU C TOYKH 3PEHUS
COBPEMEHHOI'0 COCTOSTHUSA
3JIEMEHTapHOMU U BBICLICH
MaTE€MaTHKHU U UCII0JIb30BaTh
pe3yJIbTaThl aHAIN3a B
IIPOLIECCE peann3aluu
OCHOBHBIX U
JOTIOJTHUTENBHBIX TPOTPAMM
00y4eHHs MaTeMaTHKe

NAK-nk7.1: ycraHaBiuBaeT
COOTBETCTBUE MEXKIY
OCHOBHBIMHM ITOHATHIIMHU
Pa3JIMYHBIX Pa3JEI0B
COBPEMEHHON MaTeMaTUKH U
UX aHAJIOraMU B IIKOJIBHOM
Kypce MaTEMaTUKH B
MIPOLIECCE peann3alnu
JOTIOJTHUTEIBHBIX TPOTpamMM
00y4yeHHs MaTeMaTHKe
NAK-nk7.2: ananusupyer
JIOTUKY pa3BUTHUSA
COZIEPKATEIIbHBIX JIMHUI
LIKOJIBHOT'O Kypca
MaTE€MAaTHKHU C TOYKH 3PEHUS
COBPEMEHHOI'0 COCTOSHUSA
JJIEMEHTApPHOW U BBICHIEHN

3HATh: NPUIOKEHUS U3yUaeMbIX
TEOPETUUECKUX TIOHATUN U
TMI0JIO)KEHUH B IIIKOJIBHOM Kypce
MaTeMaTHKH (B paMKax OCHOBHOTO
1 JOTIOJIHUTEIBHOT0 00pa30BaHMsl)
YMeTh: WIIITIOCTPUPOBATH
M3y4aeMbIi TEOPETUUECKUN
MaTepuan NpumMepaMu
COOTBETCTBYIOIINX MOHATUHN U3
LIKOJIBHOTO Kypca MaTEMaTUKHU
Baaaern: MeTonamMu
npeacTaBieHus (parMeHToB
coJiepKaHusl MIKOJBHOTO Kypca
MaTEMaTHKH IO COOTBETCTBYIOIIUM
paszenaM B KOHTEKCTE U3y4aeMbIX
TEOPUIl




MaTeMaTHKH B MPOIIECCEe
peanu3aru
JIOTIOJTHUTEIBHBIX MPOrPaMM
00y4YeHUs MAaTEMATHKE

IIK-8 Cnocoben
OCYIICCTBIISAThH
npodecCHOHATBHYIO
JESTeIBHOCTD 10 00YUECHUIO
MaTeMaTuKe B paMKax
OCHOBHOT'O H
JOTOJTHUTEIBHOTO
o0Opa3oBaHUH

HNAK-nk8.1 npumensier
KOHIIETITyaJIbHbIE
TMOJIOKEHUS U TpeOOBaHUS
OI'OC ob1iero u cpeAHETO
npodeccrnoHalbHOTO
o0Opa3oBaHMsl K
IJIAaHUPOBAHMUIO,
MPOEKTHUPOBAHUIO U
OpraHu3alii OCHOBHOTO U
JOTIOJTHUTEIHHOTO
00pa3oBaTeNnpHOro mpoiecca
0 MaTeMaTHKe B
00pa3oBaTeNbHBIX
YUPEKACHUSIX

HNAK-nk8.2 npumensier
COBpPEMEHHBIEC TEXHOJIOTHU
0o0yuYeHUs U OLIEHKH
y4eOHBIX JTOCTIKCHUH,
METOJINYECKUE
3aKOHOMEPHOCTH UX BbIOOpa
C Y4eTOM 0COOEHHOCTEMH
YaCTHBIX METOJUK O0y4YEHUs
MaTeMaTHKe C
WCTIOJIH30BAHUEM Pa3TMYHBIX
OpTraHMU3aIMOHHBIX YPOUHBIX
Y BHEYPOUHBIX OpM
OCHOBHOT'O U
JOTIOITHUTEITHHOTO
o0Opa3oBaHUs

3HaTh: TEOPETHYECKOEC OCHOBAHUE
COOTBETCTBYIOIINX pazzenoB
IIKOJIHOTO Kypca MaTeMaTHKH
YMeTb: ONUCHIBATH MIPOSIBJICHUE
UJIel, KOHCTPYKIIMA U METOI0B
Pa3JIMYHBIX Pa3/IeJI0B COBPEMEHHON
MaTEeMaTHUKH B IIIKOJIBHOM Kypce
Baaners: meTonamu perieHus
3a/1a4 COOTBETCTBYIOIINX Pa3/IeIOB
LIKOJIBHOTO Kypca MaTeMaTHUKU
0a30BOTO U MOBBIIMICHHOTO YPOBHS
CIIOKHOCTH

IV. COOIEP’)KAHUE U CTPYKTYPA JUCHUIIJINHBI

4.1. O6beM TMCUMILUIUHBI (MOYJIs1) U BUABI Y4eOHOIH padoThl

Buj yueOHoit padoThI Bcero CemecTpsl

4acoB /1 2 3 4

3a4eTHBIX

€ THHHII

Ounoe

oOydeHue
AyauTopHbIe 3aHATHS (BCEro) 236 64 60 32 |80
B ToM uucne:
Jlexruu (JIex)/(Dmextp) 108 32 20 16 |40
[Mpaktrueckue 3austus (Ip)/(Daektp) 128 32 40 16 |40
JIaGopartopubie paboTs! (J1ad) - - -
Koncyabranun (Konc) 6 2 1 1 2




CamocrosiTebHas padora (CP) 38 24 3 3 8
Bun  mpomexyrowyHod — arrectammm  (3ader, | 88 44 . 44
sK3aMeH), yachl (KoHTposib) (Ok3.) (Ox3.)
Kontpois (KO) 28 10 8 10
KonrakTHas pa6ora, Bcero (KOHT.paﬁ)* 270 76 69 33 |92
OO01mas TpyA0eMKOCTb: 3a4€THBIC €TMHUIIBI 11 4 2 1 4
Yacel 396 144 72 36 | 144

" Kowmaxmnas paboma exmouaem 6 cebs: yuebuvle 3aHAMUA (TeKYUU, NPAKMUYecKue 3aHamus, 1a00pamopHvle pabomuol),
KOHCYTbmayuu, UHYH KOHMAKMHYI pabomy (npogederue npoMeds CcymoyHol ammecmayui), npedycmampusaruyio spynnoeyr uiu
UHOUBUOYATLHYIO pabomy oOyuarowuxcs ¢ nedazozudeckumu pabomuuxamu. Kowmaxmuas paboma mooicem 6vimb ayoumopHotl,
6HeayOUmMopHoll, a MaKHce NPOBOOUMbCA 8 INEKMPOHHOU UHPOPMAYUOHHO-00PA306AMENBHOU Cpeoe.

4.2. Coaep:xanue y4eOHOro MaTepuasa JTUCHMILIMHBI (MOIYJIs1)

Ne Pa3[[€J'IBI JUCHUITIIIMHBI U UX TUAAKTHUYCCKHUC € AMHHUIIbI

Onpenennrenu 2 U1 3 NOPAIKOB, HX CBOMCTBA U MPUMEHEHHE K PeLICHUI0
1 CHCTEM JIMHEHHBIX YPAaBHEHHU I

1.1, | Onpenennrem 2 u 3 OPsKOB

1.2. | Teopema Kpamepa aist pereHus CHCTEM € 3 HCH3BECTHBIMH

1.3, | CBoiicTBa onpenenuTencii 2 u 3 MOPSIKOB

2 Onpeneanrenn. Cucrembl JIMHEHHBIX YPABHEHHI

21 CucreMbl TMHENHBIX YpaBHEHMI: OCHOBHBIE NOHATUA. Metox ["aycca

22 OHpe,I[eJ'II/ITCJ'II/I, HUX CBOMCTBA. OHpeI[eJ'II/ITeJ'H/I BBICHIUX TMOPAAKOB

o3 | Meron Kpamepa pemienus cucTeM JTHHEHHBIX ypaBHEHHI

3 MeToa MaTeMaTH4eCKOii HHAYKIHHA

3.1 Mertoa MaTreMaTHYECKON UHAYKLIIUA

4 KoMmiekcHbIe ynciia

JelicTBUsI HaT KOMIUIEKCHBIMH YHCIaMU B anredpandeckoit popme. ['eomerpuueckas
4.1 WHTEPIPETAIHs

JleticTBUSI HaJT KOMIUIEKCHBIMH YHCJIaMU B TpUTOHOMETpHUeckoit popme. Dopmya
4.2 MyaBpa. Kopens n3 KoMIuieKCHOTo uncia. ['eomeTpuueckast MHTepIpeTaus

5 Marpuubi




Marpuiibl, 1€HCTBUA HAaJl MATPUIIAMU

5.1

5.2 | OOparnas matpuna. IIpuvenenue onpenenuTencii K BBIMHCICHHIO 00paTHBIX MaTPHII

53 Panr maTpuubt
OnHOpOHBIE CHCTEMBI JIMHEHHBIX YpaBHEeHUN. MHOTr000pasue pemeHuit

5.4 HEOJHOPOIHOM CHCTEMBI JIMHEHHBIX ypaBHEHUU. Penienne cuctemM ypaBHEHHUI HaJT
Pa3JIMYHBIMU YUCJIOBBIMU TOJISIMU

6 Teopust MHOT04JIEHOB

6.1 OcCHOBHBIE AITeOpPandeCKUe CUCTEMBI: TPYIIIBI, KOJIbIIA, TIOJIS

6.2 MHorouieHsl U 1eUCTBUA Haa HUMU. KOJIbII0 MHOTOWIEHOB OT OJIHOM NMEPEeMEHHON
Jenenue MHOTOUYWIEHOB ¢ ocTaTkoM. CBoicTBa ienumocTh. Anroput™m EBkiunja.

6.3 | Juneitnoe pasznoxenue HOJJ

6.4 | Kopuu mHorouneros. Teopema Buera
OcHoBHas Teopema aJireopbl. MHOTOWICHBI C EIBIMUA KOA(DPHUITMEHTaMU.

6.5 HenpuBoaumMbie MHOTOUYJICHBI

6.6 WuTeprionsiiuoHHbIe (HOPMYITBI

7 JIuHeiiHbIE MPOCTPAHCTBA U ONepaTopbl. EBKINI0BBI NPOCTPaHCTBA

71 JIuHeitHbple mpocTpaHCcTBa

72 | JInneiinbie npeobpasoBanus

7.3

EBKIIMI0BBI IPOCTpaHCTBA




4.3. Ilepeyenn pa3aesioB/TeM THCHHILIHHBI (MOTYJIsT)

Buasbl yue6Hoii padoThl, OueHoyHbIE Bcero
BKJIIOYAS CAMOCTOSITEIbHYIO padoTy
Ne 00y4aoIUXCsH, NPAKTHYECKYI0 ®opmupyemble
a/n HaumenoBanue paziesna/TeMbl NOATOTOBKY (NPH HATHYMH) B cpeacTsa KOMITETEeHIINH (B yacax)
TPY/10eMKOCTh (B 4acax) (MHAMKATOPEI)
Ipakr. JIao.
Jexknun CPC
3aHATUA 3aHATUA
2 2
1.1. | Onpenpenurenu 2 u 3 nopsaKoB - 4
19 | Teopema Kpamepa s pewenns cuctem ¢ 3 2 2 ] 2 6
" | Hem3BecTHBIMU
. N 2 4 2
1.3. CaolicTBa onpenenureset 2 u 3 mopsaKkoB - 8
C N = 4 6 Kontponbshas IIK1, ITK2,
21 MCTEMBI JINTHEMHBIX YPAaBHEHHI: OCHOBHBIE TTOHSTHSI. i pabota TIK4, TIK7, [TKS 10
Meron I'aycca
5o | Onpenenntemn, ux coiicTsa. OnpefeNUTENM BBICIINX 6 10 5 21
' HIOPSITKOB
53 | Meron Kpamepa pemenns cncteM IMHEHHbIX 4 2 2 8
' ypaBHEHUit
6 6 4 K
3 Meton MaTeMaTUYECKON MHTYKIIMU - 0};%%2?33 IIK1, IIK7, ITK8 16
JleticTBHS HaJl KOMIUIEKCHBIMU YUCJIaMH B 4 8 4
4.1 | anreOpanueckoit popme. ['eomerpuueckas - 16
WHTEpIIpeTalUs K
o OHTPOJIbHAA
JlericTBHMS HaJ KOMILJICKCHBIMM YHCJIaMH B pa%OTa IIK2, T1IK4, ITIK5
4o | TPUroHoMerpnyeckoii hopme. dopmyna Myaspa. 6 12 ) 4 2
' Kopenb u3 kommekcHoro uncina. ['eomerpuueckas
WHTEPIPETAIHS




. 4 8 2
5.1 Marpuiisl, 1eHCTBUS HAJl MATPULIAMA 14
5o | Obparnas marpuua. Ilpumenenue onpesenureseit k 4 4 2 10
' BBIYKCIIEHHIO OOPATHBIX MATPHI]
Panr matpuist 4 4 2 KonTponpHas IK1, ITK2,
5.3 pabora | ITK4, [TK7, TIKS 10
OnHOpOHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUI.
54 | MuorooGpasue pelenuii HeOHOPOHOMH CHCTEMbI 4 4 2 10
' JIMHENHBIX YpaBHEHUH. Penienue cucrteM ypaBHEHUI
HaJl Pa3IMYHBIMK YUCIIOBBIMH TIOJISAMU
: 2 2
6.1 g((;JII-I;)BHbIe anreOpanvecKue CUCTEMBL: TPYIIIbI, KOJIbIIA, Onpoc — 4
6.2 | Muorowrensi u neiictBust Hag HUMU. Komblo 2 2 0,5 45
' MHOTOYJICHOB OT OJJHOM ITEPEMEHHOMN '
Jlenenue MHOroO4IeHOB ¢ octatkoM. CBoiicTBa 2 2 05
6.3 | nemumoctu. Anropurm Ekinna. Jluneiinoe ’ IK1, TIK2, 4,5
paznoxenne HOJJ KonrporbHaz I1K4, TTK5
2 2 1 pabota K7, [IKS
6.4 | Kopuu muorowienos. Teopema Buera 5
6.5 | OcHOBHAs Teopema anreGpbi MHOTOUICHBI C LETBIMA 6 6 1 13
' kodurmentamu. HempuBogumMbie MHOTOUJIEHBI
2 2 1
6.6 | Uurepnosnsimonnsie GpopMyIisl Omnpoc [1K4 5
- 20 20 1
7.1 | JluneiiHbIe IPOCTPAHCTBA 41
16 16 1
7.2 | Jluneiinsle IpeoOpa3oBaHus KontporbHas K1, TIK2, TTK4 33
pabora
4 4 1
7.3 | EBKJIMIOBBI IIPOCTPAHCTBA 9
UTOTO (s yacax) | 108 128 38 274




4.4, MeToanyecKue YKa3aHUs MO OPraHU3aIMU CAMOCTOSITE/ILHOI padoThl CTYIEeHTOB

CamocrosiTenbHasi paboTa CTyIEHTOB OpPHUEHTHpOBaHAa Ha JajbHeillllee COBEPUICHCTBOBAHUE HX
YMEHUH TI0 CaMOCTOSITEIbHOMY OBJIQJICHUIO 3HAHUSAMH TEOPETHUYECKOTO M MPAKTUYECKOIro
XapakTepa 1 BKJIIOYaeT:

® ICIIOJIb30BAHHE PA3IMYHBIX HHPOPMAITMOHHBIX PECYPCOB, B TOM YHCIIE PACIIOIOKEHHBIX Ha
unpopmanronHom nopraiie [T UTI'Y B kabuHeTax AUCHUILINH Kadeaphl, TSl IOATOTOBKH K
3aHSATHUSM U BBIIIOJIHEHUS 3a1aHuii (pedepaToB, JOKIAIOB, TPOEKTOB);

® CaMOCTOSITEIPHOE M3yYeHUE TeM y4eOHON MporpamMmbl, KOTOPBIE C COJIEPIKATEITHPHON TOYKH
3peHUsi MOTYT OBITh OCBOCHBI CTYJIEHTOM CaMOCTOSITEIbBHO M KOTOPBIE MMEIOT BBICOKHI
YPOBEHb y4eOHO-METOJMUECKOTO OCHAIICHUS;

® COCTaBJICHME KOHCIIEKTOB II0 TEMaM, BBIHECEHHBIM Ha CaMOCTOSITEILHOC W3yUeHHUE
MOJIHOCTHIO HJTH YaCTUYHO;

® TOJTrOTOBKY K MPAKTUYECKUM 3aHITHUSAM T10 BCEM TEMaM Kypca;

® BBHINOJIHEHUE B TCUYCHHE CEMECTPa KOHTPOJBHBIX padOT MO TEMaM MPAKTHYECKUX 3aHSATHM,
KOTOpBIE€ B COBOKYITHOCTH OOECIEYHBAIOT CHCTEMATHYHOCTh MPOMEKYTOYHOH aTTeCTaIlluu
CTYJICHTOB U OPTaHU3YIOT UX CAMOCTOSATEIBHYIO PaboTy.

4.5. IlpumepHasi TeMaTHKAa KypCOBBIX padoT (MPoeKToB) (npu Haiuuuu) OTCyTCTBYIOT

V. YYEBHO-METOANYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHUITVIMHBI (MOYJIA)
a) OCHOBHAsl JIUTEpaTypa:

1.

dannee JI.K. Jlekiuu mo anredpe [DnekTpoHHbI pecypce] : yued. mocooue / []. K. danaees. - Mockga:
Jlans, 2007. - 416 c.: un. - (Knaccmueckass ydebHas mnuteparypa mo wMatemaruke) (Jlydmmme
Kiaccuueckre ydeOHukm). - Pexxum moctyma: ObC "HznatensctBo "Jlawp". - Heorpanmmu. moctym. -
ISBN 978-5-8114-0447-6.

danneer JI.K. 3anauu no BeIcmieli anredpe [DaekTpoHHBIN pecypc] @ yuebd. mocodue / [I. K. dannees,
aBT. . C. Comuuckuii. - Mocksa: Jlanb, 2008. - 288 c. - (Knaccuueckas yuebHas muTepaTypa 1o
Matematrke) (YueOHmkm ansi By3oB. CrenmanbHas Jsmteparypa) (Kiaccuueckue 3agauyHUKH W
MPaKTUKYyMbI: MaTeMatuka). - Pexxum mocryna: ObC "M3sparensctBo "Jlaws". - Heorpanuu. mocrtym. -
ISBN 978-5-8114-0427-8.

[IpockypsixoB N.B. CO6opHuk 3amad mo nuHeHHOW anredpe [DnekTpoHHBIH pecype] / W. B.
[IpockypsakoB. - Mocksa: Jlans, 2010. - 475 c. - (Knaccuyeckas ydeOHas quTepaTypa IO MAaTEMATHKE)
(Knaccuueckue 3a1auHUKH ¥ TPAKTUKYMBI) (Y4eOHUKH Ut By30B. ClieninalibHas IUTeparypa). - Pexum
nocryma: ObC "UznarensctBo "Jlans". - Heorpanuu. nocrymn. - ISBN 978-5-8114-0707-1

Kyporr A. I'. Kypc Beiciieit anreopsl [iekTponnblii pecype]: yued. / A. I'. Kyporr. - Mocksa : Jlaub,
2013. - 431 c.: wn. - (Knaccuueckas yueOHas jauteparypa 1o maremartuke) (Jlydiime kiaccuueckue
yuebHukn). - Pexxum noctyna: ObC "Usnatenscrso "Jlans". - Heorpanny. nocryn. - ISBN 978-5-8114-
0521-3.

HynatoBa 3.A. AnreOpa: nuHeHbIe NpeoOpa3oBaHUS JHMHEWHBIX MPOCTPAHCTB: yueOHOE
nocobue / 3.A. JlynaroBa, A.W. Koseipmnna, E.C. Jlanmuna. — Upkyrck: U3n-Bo «AcnpuHTY,
2020. 82 c. Cucrem. tpeboBanus: PC, Intel 1 I'ru, 512 M6 RAM, 1,5 MG cBoGoa. AucK.
npoctpanctBa; CD-npusoa; OC Windows XP u Beie, [10 ans urenus pdf-cdaiinos. — 3arn. ¢
skpana. ISBN 978-5-6045626-2-8

0) 10MOJIHUTEJIbHAS JINTepaTypa:

1.

Mansnes A. M. OcHOBBI JHHEHHON anreOpbl [DnekTpoHHBIA pecypc]: yuebnuk / A. U. Manbues. -
Mocksa: Jlanb, 2009. - 470 c. : un. ; 21 cm. - (Knaccuueckas yueOHas nuTeparypa Mo MaTeMaTHKe)
(JIyumme kiaccuueckue yueOHUKH: 3HaHHEe. YBepeHHOCTh. Ycrex!) (YueOHuku s By30B. CrenuaabHas
nuteparypa). - Pexxum pocryna: ObC "UsnatenscrBo "Jlans". - Heorpanuu. goctyn. - ISBN 978-5-8114-
1009-5

B) NEPUOAUIECCKUE U3TAHUA HCT



1) 6a3bl TaHHBIX, HHPOPMALHOHHO-CTPABOYHBIE H MONCKOBbIE CHCTEMBbI

1. http://ibooks.ru/ DnexrporHo-6nbmmoreunas cucrema (3bC) iBooks.Ru. YueOuuku u yueOHbIC
nocoOust 111 YHUBEPCUTETOB

2. 000 «bubmuorex» Aapec mocryma: https://isu.bibliotech.ru/

3. http://e.lanbook.com DnexTporno-6ubanoreunas cuctema (9bC) Ha muatgopme M3aaTENbLCTBA
«JIanp»

4. http:/[www.biblioclub.ru DnektponHo-OubnuoTeunas cucrema (ObC) VYHuBepcurerckas
O6ubaroTeKa-oHIalH

5. http://standart.msu.ru/node/88 [ DnekTpoHHBII pecypc].

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCLHUIIJIMHBbI

6.1. [lomemienust U 000pyA0BaHME

CrnenuanbHple TIOMEIIEHUS: ydeOHas ayauTOpus UL TPOBEACHHS 3aHATUN JIEKIMOHHOTO THIIA,
CEMHHApPCKOI0 TUIA, FPYMNIOBBIX U MHAUBUYAIbHBIX KOHCYJIBTAIUA, TEKYIIIETO KOHTPOJIS.
Aynutopust Ha 60 MOCaJOYHBIX MECT, YKOMILJICKTOBaHA CIIEHUAIN3UPOBAHHON yueOHOHM MeOeInbio U
TEXHUYECKUMHU CPEJICTBAMU OOYUYECHHS, CYXKAIIUMHU IS TIpe/ICTaBiIeHus] HHQOpMAalUK B OONBIION
ayJIUTOPHUH.

[Tomenienne (KOMMBIOTEPHBIN Kiacc) Ha 38 TMOCAJOYHBIX MECT, OCHAIIEHO KOMIIBIOTEPHOU
TEXHUKOH C BO3MOXHOCTBIO TOAKIIOYEHHS K ceth «MHTepHeT» U o0ecredyeH JJOCTyl B
ANEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEly OpraHU3aIUH.

OobopynoBanne

Kononku aktuBHbie MicroLab 3K 3 nepeBo ¢ BHemHuM ycunuteneMm, komnbiotep Celeron J 352,
komnbroTepHbIN ctoi (1400*700%800) onbxa, npoektop XGA BenQ PB.

Kommerorep Z-Comp Core 2 Duo E7400 (CucremHsblii 610k B komruiekte, Monutop Samsung
743N)-38 wt; Kommyratop DGS 1018 D; Kommyratop 8 port Compex DSG1008 E-net Switch;
Kommyrarop DES-1226G 24*10XMb nioptos2*SFP HeorpanuueHHbI#i A0CTYyM K ceTH VIHTEpHET.
TexHuyeckue cpeacTBa 00yueHust

[Ipe3enTanuu, GpuIbLMBI

6.2. J/IuleH3MOHHOE M MPOrPaMMHoe o0ecrevyeHne

Windows XP (Homep JIurienzuu Microsoft 19683056)

AntuBupyc Kaspersky (®opyc KonrpakrNe04-114-16 ot 14H0s0ps2016r KES Cuer NePCII3-
000147 u AKT o123H0s0ps 20161 JIu. Ne1B08161103014721370444)

LibreOffice (LGPL-3.0, MPL 2.0)

MSOffice2007 (Homep JTurensun Microsoft 43364238)

7-zip (GNU LGPL)

VLC (L-GPL-2.1+)

Mozilla Firefox (GNU GPL, GNU LGPL)

WinDjView (GNU GPL)

XnView MP (6ecrnatHast 1711 HEKOMMEPUYECKOTO U/HIM 00pa30BaTeIbHOTO HCIOIb30BAHMS)
Acrobat Reader DC (YcnoBust npaBooOiagaTess

VY cloBHs HCMIOTIB30BAHUS IO CCBUIKE:
http://wwwimages.adobe.com/content/dam/acom/en/legal/licenses-
terms/pdf/PlatformClients PC_ WWEULA-en_US-20150407_1357.pdf)

windows 7 (Jorosop Ne03-015-16

IToamucka Ne1204045827)

SMART NoteBook (Hanuune nHTEpaKTHBHON JOCKH aBTOMATHYECKH MPEIOCTABIISIET JTUIICH3HIO
Ha mpoaykt SMART NoteBook SMART Notebook Software license)

VI1.OBPA30OBATEJIBHBIE TEXHOJIOI'MHU
B oOpa3oBaTensHOM Mpoliecce MCIONIb3YIOTCS aKTUBHbIE M MHTEPAKTUBHBIE (DOPMBI MPOBEACHUS
3aHATUH (9BpHCTHYECKHE Oecelbl, TEXHOJOTHMH Pa3BUTHS KPUTUUECKOTO MBIIIJICHUS, CEMHHAPHI,


https://isu.bibliotech.ru/

IPYNIOBBIE JUCKYCCHUM; U AKTUBHBIE METOJbl OOY4EHHUs: NMPOOJIEMHBIN, YaCTUYHO-TIOMCKOBBIH,
MIOUCKOBBIN), pa3BUBAIONIME y OOYYaIOIIMXCSl HAaBBIKOB KOMAaHIHOW palbOThI, MEXIMYHOCTHOU
KOMMYHHKAIIH, TPUHATHS PEILICHHH, JINACPCKUX Ka4eCTB U (POPMHUPYIOIINE KOMIIETECHIIHH.

VIILLOOEHOYHBIE MATEPHAJIBI UISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU
U IIPOMEXXYTOUYHOM ATTECTAIIAN

8.1. OueHo4HbIE CpeACTBA IJISl POBEAECHUS TEKYIEro KOHTPOJIS yCIIeBAeMOCTH

JleMOHCTPAUMOHHBIH BAPUAHT KOHTPOJIbHOI PadoTHI IO TeMe
«CucreMbl JIMHEHHBIX YPABHEHUII»

1. Pemmte cuctemy ypaBHEHuU# ¢ nmoMolpto Mmerosna Kpamepa:

2%, —2X, —3X; =3

3X; +4X, =X, =1

3X, +5X, + X, =4

2. HaiinuTe ob1iee penieHre U OHO YaCTHOE PELICHUE CUCTEMbI JIMHEHHBIX YPaBHEHUNA:
6X, + 4X, +5X; +2X, +3%; =1

3%, + 2X, +4X; + X, +2X5 =3

3%, + 2X, = 2X3 + X, =7

9%, +6X, + X3 +3X, +2%X; =2



JleMOHCTPAIMOHHBII BAPMAHT KOHTPOJIbHOI padoThl o Teme «O0paTHasa maTtpuua. Panr
MaTpPHIBD»

BAPUAHT 1

1. Hatitn obpaTtuyio marpuity A~! u cmeaars mposepky

AT'A=E:
2 2 3
A= -1 0
-1 2 0

2. TIpu KakoM 3HAa4YeHWM MapameTpa A cymectByer A1

,ELHHAZ(_I A)‘?

3 6
4 5 2 3
1 01 0
3. Haiitu panr marpunn:
P Pt 2 3 4 5
5 5 5 b

JleMOHCTPALMOHHBII BAPHMAHT KOHTPOJIbHOI padoThl 10 Teme «JInHeiiHbIe Ipeodpa3oBaHU»

2
1. B 6a3zuce 1, x, z° npocTpaHcTBa MHOTOYWIEHOB OT OJHOIO HEH3BECTHOIO CTelleHH He Gojee 2,
001

JmHeitHoe npeobpa3oBanne ¢ 3ajano matpuneit | 0 1 0
E g0

Haiigure:

e coOCTBeHHbIC 3HAYCHHS H COOCTBEHHbIE BEKTOPLI ﬂl)€O6p§IBOBElHIIH @

e MaTpHIly 3TOro npeobpasosanns B 6aszuce r — 2, 1 + 2z + 22, 1 + 3z + 22
2. Haiiziure MaTpuily JHHeiiHOro npeobpa3oBanus o JeiicTBUTeILHOro npocTpancTsa R? B 6asuce
er =(1,0,1), e2=(2,0,-1), e3 = (1,1,0),

eciIn
w(z) = p(z1, T2, 23) = (1 + 222 + 323) - @, rEe @ = (1,2,3).

3. Jluneiinoe npeo6pa3OBaHne @ B HEKOTOPOM basnce €1, €9, €3 UMeeT MaTpHILY

% 1 8
A= =1 =2 =1
1 $ 3

Haﬁ,ﬂlHTe MaTpHuIily 3Toro II})€O6})3308?1HHSI B basuce €3, €1, €s.



JdeMOHCTPAUMOHHBIH BADUAHT KOHTPOJIbHOI padoThl 10 TeMe «JInHelHbIe MPOCTPAHCTBA)
BapuanT 1

1 2
1. Ilpn kakux 3HaYEHHSIX NapaMeTpa A cHCTEMa BEKTOpOB [ = 11 )

51 4 -1 3 A
I, = ( 9 1 ),!'3 = ( N )_.h = (4 1 ) sBJIseTcs JTHHeiiHO HesaBucHMOil

E ITPOCTPAaHCTEE I,[I;Ef[ICTB]“ITF.‘J'[]::I-[]:.I}{ KBaAPATHEIX MATPHI] BTOPOIO IMOPSIKA.

1 1 -1
2. MzpecrHo, uTo 1 -1 1 — MaTpHIla Iepexoja oT Oazmca ap, @i, az K
-1 1 1
Gazucy by, bs, by npocTpancrea L. Haiiaure KoopnHATEI BEKTOpa Ha; — 3as + az
B Dazuce by, bs, bs.

3. B npocrpancrse R? naiigure MaTpuiy nepexoaa ot dazuca by, b, by k Hazucy e,
Ca, Cg, ECJIH £ = bl — 352, Cy = ——151 + b'_)_ — b:{, Cy = b]_ + ﬁb'_.;t + bli*

4. B peiicTBuTensHOM NPOCTPAHCTBE MHOTOYMJIEHOB cTelleHH < 2 HalilHTe MATPHILY
nepexoos ot basuca 1 — 2x + 3z°, 2 — x + 2%, x K 6azucy x°. 1, x u obpartho, a
TaKze KOOpAHHATE MHOrowleHa f(r) = 3z — 4 B KaXIoM H3 3THX Ga3HCOB.

5 B HNpocTpancTee IeHCTBHTE/IBHBIX KBa/IPATHBIX MATPHI BETOPOIO MOP: KA Haii THTe
MaTpHIBI NIEPeEXOI0B OT Gasznca

a_(’zz)ﬂl_(23)ﬂ__(n—1)ﬂ_(34) )
i 2 ) lr2)0% 2 3 )M Lo

K Dasucy

= (10)mm(32)m= (23 0e(38)

1 0bpaTHO.



JleMOHCTPAUMOHHBIH BADHAHT CAMOCTOSITE/IbHOM padoThI 110 TeMe «MHOr04JIeHbI OT OJIHOTO

HEU3BECTHOI'0»
BAPMAHT 1
1. Haiinure ocratok or genenns mporowiena % + % + 32" + 2% — 2 wa 2% — 1.
2. Haiinure Bee 3HAYEHHA a, NPH KOTOPBIX MHOTOHJIEH
flz) =2 — 522 + (5a — 2)r — (13a — 22)
HMEeT KPATHBIH KOPeHb.
3. Vpaeuenne r24+pr+q = 0 nmeer kopun T;, To. Hanummure ypasnenue, KopHamMu
koToporo GyayT €ucna i, T3

4. Slenmerca nu muorouned 3r® — 1322 4+ 7z — 1 npusonumem nan 2, Q, R, C7
JannuunTe paznokeHHe HA HENPHBOIHMBIE MHOMKHTENN.

- . v 7 I3 Tt r

5. Paznomure muorounen ! —6x° 4+ 25 Ha nenpupomuMue MHoxuTeIN HAn (), R,
.

6. Wasecrno, yro muorouned ¢t 4 323 + 272 — x L 5 umeer kopens x5 = —2 — i,
Haiinure Boe KOpHH MHOTOYWIEHA.

8.2. OueHo4YHbIe cpeACTBA JIs1 MPOMEKYTOUHOI aTTecTanuu (B (popMe IK3aMeHA WM 324eTa).

Bonpocsl k 3x3ameny (1 cemectp)

1.
2.

ook w

7.

Metoa MaTeMaTH4eCKOM HHAYKIUY (B 3a7a4ax).

CoBMeCTHBIE U HECOBMECTHbBIE, OIPEACICHHbIE M HEONPEJEICHHbIE CHUCTEMbI JIMHEWHBIX
YpaBHEHUH.

Merona I'aycca penieHus CUCTEM JTMHEWMHBIX YPaBHEHUH.

Omnpenenureny 2 U 3 NOPSAAKOB U UX CBOWCTBA.

Onpenenurens. HIyKTUBHOE ONpEEIIEHNUE.

Teopema o cBolicTBax omnpenenutens. TeopemMa cymMme IIPOU3BENACHUH DJJIEMEHTOB
OTIpeIeNUTEIIS Ha aJIreOpandeckue JOMOIHEHNSI COOTBETCTBYIOIINX 3JIEMEHTOB IPYTOil CTPOKHU.
Teopema Kpamepa o pemieHu# OnpeieleHHbIX CUCTEM JIMHENHBIX YPABHEHUI.

Bonpocsl k 3auerty (2 cemectp)

1.

2.

o

©oo~N>

Anrebpanyeckas (hopMa KOMITJIEKCHOTO uucia. ['eoMeTpuyueckas HHTEpIIpeTalus 1eHCTBUN HaT
KOMILUIEKCHBIMH YHCTIaMU B ajreOpandeckoit popme.

Tpuronomerpuyeckass Qopma KoOMIUIEKCHOro uwucia. JlelcTBUS yMHOXKEHHs, JAETCHUS U
BO3BECHUS B CTETICHB ACHCTBUM HaJl KOMIJIEKCHBIMU YMCJIaMU B TPUTOHOMETPUYECKOM (hopme,
reoMeTpUYecKas HHTepIpeTalns.

®opmyna MyaBpa. U3BieueHne KBaJpaTHOrO KOPHS M3 KOMIUIEKCHOTO YHCIIa B
anrebpandeckoir (opme. M3BneueHne KOpHA N-OH CTEMEHH M3 KOMIUIEKCHOTO 4HCIa B
TPUTOHOMETPHUECKOH opMe.

[pumenenue Gpopmynsl Myaspa st BeiBoaa popmyn COSNX y SINNX,

Marpuua, Buasl martpull. JleicTBusa Haj marpuunamu. Teopema O CBOWCTBaxX IEHCTBUM Ha
MaTpULAMHU.

O6parnas marpuna. opMysa Hax0XA€HUS 0OpATHOI MaTPHUIIBL.

Munop matpuiisl. Panr matpuisl. Teopema o panre MaTpuilbl TpaneueBUAHON (GOPMBL.
Teopema Kponekepa-Kanenian o COBMECTHOCTH CUCTEMBI TMHEWHBIX YPAaBHEHUH.
@yH/aMEHTANIbHAsT CUCTEMa pEIICHWH OJHOPOJHOM CHCTEMBI JIMHEWHBIX YPaBHEHUU.
MHOTr000pasue pereHni HEOJHOPOAHOM CUCTEMbI IMHEWHBIX YpaBHEHHH.



Bomnpocs! k 3x3ameny (4 cemecTp)
1. MHorowieHbl OT OJHOW TIEPEMEHHON HaJ YHUCIOBBIM TOoeM. AureOpandeckoe U

(YHKITMOHATTFHOE PABEHCTBO MHOTOYJICHOB.

JemumocTts MmHOrouneHoB. CBoiicTBa AeauMocT. YacTHOE U OCTATOK.

HO/l muorowienoB. Anroputm EBknmna. Jluneitnas popma HO/I.

B3anmHO pocThie MHOTOYJIEHBI M MX CBOMCTBA.

HenpuBoguMble MHOTOWIEHBI M MX CBOMCTBA. Pa3jiokeHHe MHOroudjeHa B NPOU3BEICHUE

HEMPUBOAUMBIX MHOTOUYJICHOB

[IpouzBoHas MHOTOUYJIEHA U KPATHOCTh KOpHA. OTJeleHIEe KPATHBIX MHOKHUTEIICH.

7. OcHoBHas TeopeMa anreOpsl HenmpuBoauMbie MHOTOUJICHBI HAJ[ ITOJIEM KOMIUICKCHBIX YUCEN.

®opmyisl Buera.

MHoro4jieHbl HaJ IT0JIEM JIEHCTBUTEIILHBIX YHCEIL.

9. MHorowieHsl HaJ TOJEM pAIMOHATBHBIX YHWCEN. PaloHanbHbIE KOPHU MHOTOWICHOB C
LETBIMA KO3 (HUITUCHTAMH.

10. HenpuBoaumble MHOTOWICHBI HAJI MTOJIEM pallMOHATIBHBIX urcen. Kpurepuii Di3eHireiina.

11. KonbIio MHOTOYJICHOB OT N MEepeMEHHBIX. Anrebpandeckoe M (yHKIIHOHAIHHOE PAaBEHCTBO
MHOT'OYJICHOB.

o ko

o

12.

13. BexkropHoe npoctpancTBo. [Ipocrelinme cBOWCTBAa BEKTOPHBIX IPOCTPAHCTB.

14. JluneiiHas 3aBUCUMOCTb U JIMHEIHAsI HE3aBUCUMOCTb CUCTEMbI BEKTOpOB. CBONCTBA
JIMHEWHOM 3aBUCUMOCTH.

15. OcHoBHas Teopema O JTUHEHHOM 3aBUCIMOCTH.

16. MakcuManbHbIe JUHEHHO HE3aBUCHMBIE MOJICUCTEMBI.

17. Panr cucrembl BEeKTOPOB. DeMeHTapHble IPeoOpa30BaHUs CUCTEMbI BEKTOPOB.

18. ba3zuc u pa3mMepHOCTh BEKTOPHOTO MpocTpaHcTBa. [IpeoOpa3oBanue KOOpAHHAT.

19. N3zomopdusm BekTopHbIX npocTpancTB. [loxnpoctpanctBo. Kpurepuii noanpocrpaHcTsa.

20. JluneitHble MpeoOpa3oBaHus BEKTOPHBIX TPOCTPAHCTB.

21. Marpuna auHeitHoro npeoOpa3zoBanus. CBsi3b MEXAY MaTpULIAMU JIMHEHHOTO
npeoOpa3oBaHus B IByX Oa3ucax.

22. OOpa3 ¥ saApo TUHEHHOTO0 TPeoOpa3oBaHusl.

23. HeBwIpoxieHHBIE IMHEHHBIE TPEOOpPa30BaAHNSI.

24. Onepanuu HaJ JMHEHHBIMH TPE0Opa30BaHUIMU.

25. Anre0pa TMHEHHBIX TPEOOPA30BAHUN.

26. M3zomopdusm anredpsl TMHEHHBIX TPeoOpa3oBaHuil 1 aaredpsl MaTpHIl.

27. I'pynma HEBBIPOKACHHBIX JIMHEHHBIX MPE0Opa3OBaHHIA.

28. EBKIMIOBBI IPOCTPAHCTBA.

JleMOHCTPAIMOHHBII BAPHAHT 3K3aMEeHAIMOHHOT0 OuJleTa

BUJIET 1
1 -4 -3
1. UseectHo, uro marpuma A = 1 —5 —3 | sBasercst maTpuneii mepexosa ot basuca e; = (1, —1,0),
-1 6 4
ea = (1,2,3),e3 = (0,1, —1) npocrpancrra R? k moBOMy Gasmcy Toro e npoctpadersa. Haiinure

HOBBIii Ha3HCc U KOOPIHHATHL BekTopa a = (2, 1,3) B 3ToM Hasuce.

2. Haiirre maTpuiy smimeiinoro otobpaskennst o + ¥ npocrpancrsa R° wax nonem R B Gasuce
e; =(1,0,1), e2 = (2,0,-1), e3 = (1,1.0),

ecn () = Yz, T2, 13) = (23 + 219, —19, 1), &(T) = @(x), T2, 73) = (T] —23) T, rmea = (2, —1.1).
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