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I. LIEJTA 1 3AJIAYY JUCIATITAHBI (MOYJIST)

Hesb THCHMIIMHBI: OCBOCHHE OCHOB JIMHEHHON aireOpbl U TEOPUH MHOTOWICHOB, BJIEMEHTOB
TEOPUU ANTEOPANIECKIX CUCTEM.

3axaun THCHMILIMHBI:
e y3ydeHue 0a30BBIX MOHATHHA M METOAOB PELICHUH 3ahay anreOpbl: TEOPUH MHOTOUICHOB,
JMHEHHON anreOpsl, anreOpandecKux CHCTEM;
e (opmupoBaHue HaBHIKOB PabOTHI ¢ (hOpMAIBLHBIMU (aOCTPAKTHBIMH) KOHCTPYKLIHSMH,
UCTIOJIb3yEMBIMU B anreope.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

2.1. VYyeOnas aucuuIuiiHa (MOXIYJb) OTHOCHUTCS K 4YacTw,
00pa3oBaTeNbHBIX OTHOILICHHH.

2.2. J1ng ocBOEHUS JUCLUIUIMHBI CTYJEHTY HEOOXO0IMMO 3HaTh OCHOBBI ILIKOJIBHOTO Kypca aareopsl

dbopMupyeMoil  ydacTHUKaMU

Y HayaJl aHaju3a.

2.3. Ilepeyenp mocneayOUMX YUeOHBIX TUCIUILINH, AJI1 KOTOPBIX HEOOXOAUMBI 3HAHUS, YMEHUS U
HaBBIKH, (POPMHUPYEMbIC JAHHOW y4eOHOU TUCIUTUTMHOMN:

MaremaTuyeckuii aHaJIN3, MaremaTuueckass JIOTUKa W TEOPHUS aITOPUTMOB,
Huckpernas wmarematuka u Teopus uucen, CouepKaTelbHble OCOOCHHOCTH YIIIYOJICHHOTO

I'eomerpus,

o0y4yeHus B 001IeM 00pa3oBaHUH

I1l. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JTUCHUIIJIMHBI (MOAYJIS)
[TepeueHs TUTAHUPYEMBIX PE3yIBTATOB OOYUCHHUS MO TUCIUIUIMHE (MOYITI0), COOTHECEHHBIX
C UHAMKATOPAMU JTOCTUKEHUS KOMIIETCHIINM

Kommnerenmust Nuaukaropsi Pe3yabTaThl 00yUeHHs
KOMIIETEeHIN I
IIK-1 Cnocoben NIK-nkl.1: 3HATh: OCHOBHBIC TIOHSTHS,
HCII0JIb30BaTh OCHOBHBIE peoOpa3oBhIBACT TEPMHUHOJIOTHIO U TIOJIOXKEHUS
TOJIOKECHHUS CTaHJapTHbHIE OCHOB TEOPUH MHOTOUJICHOB U

(GyH1laMEHTaJIbHBIX U
NPUKJIAJHBIX Pa3ieioB
MaTEeMaTUKH JUTS PEIICHHS
TEOPETHUECKHUX U
NPaKTHYECKHX 33724
y4eOHOro xapakrepa,
dbopMuUpyeT 3Ty CIOCOOHOCTH
y 00Oy4Jaroniuxcs B mpoiiecce
peann3anuy OCHOBHBIX U
JIOTIOTHUTEIBHBIX MTPOrPaMM
00ydJeHUsI MaTeMaTuKe Ha
COOTBETCTBYIOIIEM YPOBHE

MaTEMaTHYECKHUE BBIPAXKCHUS
10 OCHOBHBIM TIPaBUJIaM B
paMKax 3aja4 yaeOHOro
Kypca, GopMUPYET ITH
YMEHUS Y 00yJaromuxcs B
IIpoLIEcCE peann3auu
OCHOBHBIX U
JIOTIOTHATEIBHBIX IMPOTPAMM
oOydeHus MaTeMaTHKE Ha
COOTBETCTBYIOIIEM YPOBHE

NAK-nk1.2: cTpowur,
UCTOJb3Ys aHAJIOTHIO,
WHTEPIpETAINN
MaTeMaTHYECKUX
BBIPQKCHUH B pa3IMUHBIX
MIPEIMETHBIX 00JIACTIX U
MPAKTHKE B paMKax 3a/1aq
yueOHOro Kypca, popmMupyet
9TH YMEHHS y 00y4aromuxcs

anre0panvecKux CUCTEM,
OnpeJIeJIeHUs] OCHOBHBIX TIOHITHIH,
(hopMyTUPOBKH OCHOBHBIX
pE3yNbTaTOB, ONMMCAHUS METOAOB U
ITOPUTMOB JINHEHHOW anredpsl
YMeTh: UCTIONIB30BATH MOJOKEHUS
Y METO/1bl TMHEHHOU areOpsl,
TEOPUU MHOTOUJIEHOB U
anreOpanvdeckux CUCTEM IS
aHaJIM3a OCHOBHBIX KOHCTPYKIMH;
MPUMEHATh METO]l MaTEMaTUYECKON
WHITYKITAA

Baanern:

OCHOBHBIMH CPEICTBAMU U
METO/IaMH JIMHEWHOH anreOpsl;
PO eCCUOHATBHBIM S3BIKOM
COBPEMEHHOMN NIPUKJIATHOU
anreopsl.




B IIpOLIECCE peann3aun
OCHOBHBIX U
JIOTIOTHUTEIBHBIX MPOTPaMM
oOydeHus MaTeMaTHKE Ha
COOTBETCTBYIOILIEM YPOBHE
(I1C)

HNAK-nk1.3: ctpowur,
UCTIOJB3Ysl aHAJIOTHIO,
MaTeMaTH4eCKHe MOJIETN
JUTSE KOHKPETU3UPOBAHHBIX
00BEKTOB JIPYyTUX
MpeAMETHBIX 00JlacTel u
MIPaKTUKU B paMKax 3ajau
yueOHoro Kypca, GopMupyer
9TH YMEHUS y 00y4aromuxcs
B TIPOLIECCE peaTnu3aliu
OCHOBHBIX U
JOTIOJTHUTEIBHBIX TPOTPaMM
0o0y4eHHsI MaTeMaTUKE Ha
COOTBETCTBYIOILIEM YPOBHE
HNK-nk1.4 060CHOBBIBAET
npeoOpa3oBaHus U
IIPUMEHEHHUSI OIIPEACIICHUM,
YTBEPkKACHUM U TPABUII
(byHIaMEHTAIBHBIX H
MPUKJIAIHBIX Pa3/IeIoB
MaTeMaTHKH B paMKax 3ajad
y4eOHOro Kypca, popmMupyet
9TH YMEHHS y 00y4aromuxcs
B IIpoLIECCce pean3alum
OCHOBHBIX U
JIOTIOTHUTEIBHBIX MPOTPaMM
o0y4eHus: MaTeMaTHUKe Ha
COOTBETCTBYIOLIIEM YPOBHE

ITK-2 Crioco0eH BBIABIATH
00110 CTPYKTYPY
MaTEeMaTHYECKOTO 3HAHUS,
OTHCHIBATh B3aUMOCBSI3b
MEXTy pa3TnIHBIMU
pasjenamMu MaTeMaTHKH,
dhopMHupyeT 3Ty CITOCOOHOCTH
y 00yJaronmxcs B mporecce
pealin3anui OCHOBHBIX U
JIOTIOJTHUTEIIBHBIX TIPOTPaMM
oOy4eHHsT MaTeMaTUKe Ha
COOTBETCTBYIOIIIEM YPOBHE

NAK-nk2.1: onpenenser
CTPYKTYpPY OCHOBHBIX
ONpPENIEICHUM, YTBEPKIACHUI
Y TipaBuil yHIaMEHTATBHBIX
U IPUKJIAJIHBIX pa3JIeloB
MaTeMaTHKH, pOpMUPYET 3TH
yMEHHUS Yy 00yJaronuxcs B
IIpoLEecce peanu3anuu
OCHOBHBIX U
JIOTIOJTHUTEIBHBIX TPOTPaMM
o0y4eHus: MaTeMaTHUKe Ha
COOTBETCTBYIOILIEM YPOBHE
NAK-nk2.2: onpenenser
o01re MOHATHSI, IPaBUiIa U
YTBEPKACHUS JIIs
Pa3IUYHbBIX Pa3/IeIoB
MaTeMaTHKH, OPMUPYET 3TU
yYMEHUS y 00y4aroImuxcs B

3HATh: TOTUYECKYIO CTPYKTYPY
M3Yy4aeMbIX MaTeMaTUYECKUX
TEOPHI

YMeTh: ONMCHIBATh B3aUMOCBSI3HU
MEXy U3y4eHHBIMU
TEOPETUUECKUMU OHATUSIMU U
MOJIOXKEHUSIMH, a TaK JKe
yCTaHaBJIUBATh CBSI3U C APYTUMHU
M3y4aeMbIMHU pa3ienamMmu
MaTeMaTUKH

Baagernb: 0CHOBHBIMH
JIOTHYECKUMH TTOHATHSIMH IS
OTIMCAHUsI JJOTUIECKON CTPYKTYPHI
TEOPUH




MPOIIECCe peaTu3aliu
OCHOBHBIX U
JIOTIOJTHUTEIBHBIX MPOrPaMM
oOydeHus MaTEMaTHKE Ha
COOTBETCTBYIOIIEM YPOBHE

IIK-4 Cniocoben
UCIIOJIb30BaTh
ANTOPUTMHUYECKHI TTOAXO
IIPHU TOCTPOCHHUH
MAaTeMaTUYECKUX MOJENEN U
METOJIOB JIJISl PEIICHUS
TEOPETUYECKHX U
MPAaKTUYECKHX 3a/1a4
y4e0HOTO U
UCCIIEI0OBATEIBCKOTO
xapaxrepa, hopMupyer 3Ty
CHOCOOHOCTB Y
o0ydJaromuxcs B Iporecce
peanu3ai OCHOBHBIX U
JOTIOTHUTEIBHBIX TPOTPaMM
00y4YeHHs MaTeMaTHKe Ha
COOTBETCTBYIOIIEM YPOBHE

NAK-nk4.1
peoOpa30BbIBAET OCHOBHbBIE
BH/JIbI MATEMATHIECKHUX
MOJEJIEN U METOZOB B
COOTBETCTBHUU C
OTpeeIEHHBIMU LETSIMH JUIS
pelIeHUs] TEOPETUUECKUX U
MIPaKTUYECKHX 3aj1a4
y4eOHOro 1
HCCIIEIOBATENECKOTO
xapaxrepa, popMupyer 3TH
yMEHHUsI Y 00y4arouxcs B
IpolLecce peanu3anuu
OCHOBHBIX U
JOTIOJTHUTEIBHBIX TPOTPaMM
oOyueHus MaTeMaTHKE Ha
COOTBETCTBYIOILIEM YPOBHE
NIK-nk4.2
HWHTEPIPETUPYET OCHOBHBIE
BU/IBI MAaTEMATHUYECKHUX
MOJEJIEW U METOJIOB B
3a/IaHHOM KOHTEKCTE B
COOTBETCTBUU C
oTnpeAeNeHHBIMU HEISIMH
MIPH pEIICHUN
TEOPETUUECKUX U
MPaKTUYECKUX 33/1a4 U
HCCIIEI0BATEIBCKOTO
xapakrepa, popMHUpYeET 3TU
YMEHHUsI Y 00yJaroninuxcs B
IIpoLIEcCE peann3auu
OCHOBHBIX U
JIOTIOTHUTEIBHBIX MPOTPaMM
o0y4eHust MaTeMaTHUKe Ha
COOTBETCTBYIOILIEM YPOBHE
NAK-nk4.3 ctpout
MaTeMaTHYeCKHe MOJICTH U
METO/BI JUTSI pEIICHUS
TEOPETUUECKUX U
MPaKTHYECKUX 3a/1a4
yueOHOro 1
HCCIIEIOBATEIBCKOTO
xapakrepa, opMHUpYET ITH
yMEHHUS Yy 00yJaronuxcs B
IIpoLecce peanu3anuu
OCHOBHBIX U
JIOTIOTHUTEIILHBIX MPOTPaAMM

3HaTh: 000CHOBAaHKNE OCHOBHBIX
METOJIOB JIMHEHHOM aJreopsl;
MMETh TIPEJICTABJICHUE O
MPUMEHEHUHN aJITOPUTMOB B
3a/1a4ax TEOPUH MHOTOUYJICHOB
YMeThb: IPUMEHSITh H3YYCHHBIC
QITOPUTMBI JUIS PEIICHUS 33129
MPAKTUYECKOT0 U TEOPETHUECKOTO
Xapaktepa

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




o0y4eHHsT MaTeMaTHUKE Ha
COOTBETCTBYIOIIIEM YPOBHE

IIK-5 Cnocoben
WJUTIOCTPUPOBATH
XapaKTepHBIC YEPTHI
MaTEMaTHKH Pe3y/IbTaTaMH,
OTHOCSIIIUMUCS K
Pa3IMYHBIM HCTOPUUYECKUM
JTaram ee pa3BUTHIA,
OIHCHIBATH OOIICKYIBTYPHOE
3HAYCHUE ¥ MECTO
MaTEMaTHKHU B CHCTEME HayK,
B TOM YHCJIC B TIPOIIECCE
peaM3anuu OCHOBHBIX U
JOTIOJTHUTEIIBHBIX IPOTPaMM
o0ydYeHUsT MaTEMAaTHKE

HNAK-nkS.1 nepeuuncnsier
OCHOBHBIC ATaIbl Pa3BUTHUS
MaTEeMaTHKU U OCHOBHbBIE
JOCTUKECHHUSI 3TUX JTAIOB, B
TOM YHCIIE B IIpOIEcCe
peanu3alnui OCHOBHBIX U
JIOTIOTHUTENBHBIX POTPAMM
o0y4deHUs MAaTEMAaTHKE
HNAK-nkS.2 vtoctpupyet
XapaKTepHBIC YePTHI
MaTeMaTHKH,
OTpEJIETSIONINE e
OOIIEKyTbTypHOE 3HAUCHUE
Y MECTO B CUCTEME HayK,
pe3ynbTaramu,
OTHOCSITIIAMHUCS K
Pa3IUYHBIM HCTOPUYECKUM
JTaraMm ee pa3BUTHs, B TOM
YHClie B Ipolecce
peanu3alnuu OCHOBHBIX U
JIOTIOTHUTEIBHBIX MPOTPaMM
00y4eHHsI MaTEMaTUKE
HNAK-nkS.3 npencrapisieT
(bparMeHThI ColepIKaHuUs
IIKOJILHOTO Kypca
MaTEeMaTHKH B
HUCTOPUYECKOM KOHTEKCTE, B
TOM YHCJIE B MIPOIIECCE
peau3ainy OCHOBHBIX U
JIOTIOTHUTEIIBHBIX MPOTPAMM
0o0yueHHUs MaTEMaTHKeE

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

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

Baagern: MeTomaMu
npeacTaBICHUS (ParMeHTOB
COZEpKaHUS IIKOJIBHOTO Kypca
MaTE€MaTUKH 110 COOTBETCTBYIOLIUM
paszaenam B HCTOPUYECKOM
KOHTEKCTE

ITIK-7 Cnocoben
aHAJIN3UPOBATH JIOTUKY
pa3BUTHS LIKOJIBHOTO Kypca
MaTE€MAaTHUKU C TOYKU 3PEHUS
COBPEMEHHOI'0 COCTOSHUSA
3JIEMEHTapPHOU U BBICLICH
MaTe€MaTHKHU U UCIOJIb30BaTh
pe3yJIbTaThl aHAIN3a B
IIPOLIECCE peann3auu
OCHOBHBIX U
JOTIOJHUTENBHBIX TPOTPAMM
00y4eHHs MaTeMaTHKe

NAK-nk7.1: ycraHaBiuBaeT
COOTBETCTBUE MEKIY
OCHOBHBIMHM ITOHATHSIMHU
Pa3IMYHBIX Pa3JEeI0B
COBPEMEHHON MaTeMaTUKH U
UX aHAJIOraMU B IIKOJIBHOM
Kypce MaTEeMaTUKH B
IIPOLIECCE peann3alnuu
JOTIOJTHUTEIBHBIX TPOTpamMm
00y4yeHHs MaTeMaTHKe
NAK-nk7.2: ananusupyer
JIOTUKY pa3BUTHUSA
COZIEPKATEIIbHBIX JIMHUI
LIKOJIBHOT'O Kypca
MAaTE€MAaTHKHU C TOYKH 3PEHUS
COBPEMEHHOI'0 COCTOSIHUSA
3JIEMEHTAPHOU U BBICHIEN
MaTeMaTHUKU B IIpoLiecce
peanu3anuu

3HATh: NPUIOKEHUS U3y4aeMbIX
TEOPETUUECKUX TIOHATUN U
TMI0JIOKEHUH B IIIKOJIBHOM Kypce
MaTEMAaTHUKH (B paMKaX OCHOBHOI'O
1 JOTIOJIHUTEIBHOT0 00pa30BaHMsl)
YMeTh: WIITIOCTPUPOBATh
M3y4aeMbIi TEOPETUUECKUN
MaTepuai NpuMepaMu
COOTBETCTBYIOIIMX MOHATUHN U3
LIKOJIBHOTO Kypca MaTEMaTUKHU
Baaaern: MeTonamMu
npeacTaBieHus (parMeHToB
coJiepKaHusl MIKOJIBHOTO Kypca
MaTEMaTHKH 110 COOTBETCTBYIOIIUM
paszenaM B KOHTEKCTE M3y4aeMbIX
TEOPUI




JIOTIOTHUTEIBHBIX MPOrPaMM
00y4deHUs MAaTEMATHKE

K-8 Cnocoben
OCYILECTBIATh O0yUeHUE
MaTeMaTHKe B IIpoliecce
peaM3anuu OCHOBHBIX U
JOTIOJTHUTEIBHBIX TTPOTPaMM
Ha OCHOBE MCIIOJIb30BaHUS
MPEAMETHBIX METO/IMK U
COBPEMEHHBIX
00pa3oBaTebHBIX
TEXHOJIOTUHN

HNAK-nk8.1 npumensier
KOHIIETITyaJIbHbIE
TMOJIOKEHUS U TpeOOBaHUS
OI'OC ob1iiero u cpeAHETrO
npodeccrnoHalbHOTO
o0Opa3oBaHMs K
IJIAaHUPOBAHMUIO,
MPOEKTUPOBAHUIO U
OpraHu3alii OCHOBHOTO U
JOTIOJTHUTEIBHOTO
00pa30BaTenpHOro Mpoiecca
10 MaTeMaTHKe B
00pa3oBaTeNbHBIX
YUPEKACHUSIX

HNAK-nk8.2 npumensier
COBpPEMEHHBIEC TEXHOJIOTHU
00yuYeHUs U OLIEHKH
y4eOHBIX JIOCTHKCHUH,
METOJINYECKUE
3aKOHOMEPHOCTH UX BbIOOpa
C Y4eTOM 0COOEHHOCTEMH
YaCTHBIX METOJUK O0yJYEHUs
MaTeMaTHKe C
WCTIOJIH30BAHNUEM Pa3THYHBIX
OpTraHMU3AIMOHHBIX YPOUHBIX
Y BHEYpPOUHBIX (hopM
OCHOBHOT'O U
JOTIOITHUTEITHHOTO
o0Opa3oBaHUs

3HaTh: TEOPETHYECKOEC OCHOBAHUE
COOTBETCTBYIOIINX
IIKOJIHOTO Kypca MaTeMaTHKH

YMeTb: ONUCHIBATH MIPOSIBICHUE
UJIel, KOHCTPYKIUA U METOI0B

Pa3IMYHBIX pa3/IeJI0B COBPEMEHHON
MaTEeMaTHKH B IIKOJIBHOM Kypce
Baaners: MmeTonamu perieHus

3a/1a4 COOTBETCTBYIOIINX Pa3/IeIOB
LIKOJIBHOTO Kypca MaTeMaTHuKU
0a30BOTO U MOBBIICHHOTO YPOBHS
CIIOKHOCTH

paszesnos

IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJINHBI

4.1. O0beM TUCHUITHHBI (MOIYJIs1) U BUABI Y4eOHO# padoThl

Buj yueOHoi1 padoThI Bcero CemecTpsl

4acoB /11 2 3 4

3a4eTHBIX

e THHHII

Ounoe

oOydeHue
AyauTopHbIe 3aHATHS (BCETro) 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
JIabopartopubie padboTs! (J1ad) - - -
Koncyabranun (Konc) 6 2 1 1 2
CamocrosiTeabHas padora (CP) 38 24 3 3 8




Bun  nmpomexyrouHoi — arrectaumu  (3ader, | 88 44 . 44
sK3aMeH), yachl (KoHTposib) (Ox3.) (Ox3.)
Kontpois (KO) 28 10 8 10
KonrakTHas pa6ora, Bcero (KOHT.paﬁ)* 270 76 69 33 |92
OO01ast TpyA0EMKOCTb: 3aUETHBIE €IMHULIBI 11 4 2 1 4
9achl 396 144 72 36 | 144

" Kowmaxmnas paboma exaouaem 6 ceds: yuebHvle 3aHAMUA (TeKYUU, NPAKMUYECKUe 3aHAmus, 1a00pamopHuie pabomaol),
KOHCYTbmayuu, UHYH KOHMAKMHYI pabomy (npogederue npoMeds CcymoyHol ammecmayui), npedycmampusarouyio spynnoeyr uiu
UHOUBUOYATLHYIO pabomy oOyuarowuxcs ¢ nedazozudeckumu pabomuuxamu. Kowmaxmuas paboma mooicem 6vimb ayoumopHotl,
6HEeAYOUMOPHOLL, A MAKNHCE NPOBOOUMBCSL 8 INEKMPOHHOU UHPOPMAYUOHHO-00PA306AMENBHOU Cpeoe.

4.2. Coaep:xanue y4eOHOro MaTepuasia TUCHHIIMHBI (MOIYJIs1)

Ne Pasgensl JUCHUILUIMHBI U UX TUAAKTHYESCKHAE €IUHULBI

Omnpenesnrenu 2 1 3 NOPAAKOB, HX CBOHCTBA M IPMMEHEHHUE K PeLLICHUI0
1 CHCTEM JIMHEHHBIX YPaBHEHH I

1.1 Onpenenurenu 2 U 3 TOPSIAKOB

1.2, | Teopema Kpamepa ast pereHus CHCTEM € 3 HCH3BECTHBIMH

1.3 CaoiicTBa onpenenuTeneid 2 1 3 MOPSIKOB

2 Onpeneanrenn. CucremMbl JIHHEHHBIX YPABHEHHI

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

2o | Ompenemurent, ux cBoiCTBA. ONPEACTUTENN BBICIINX MOPSIKOB

o3 | Meron Kpamepa pemienus cucTeM JTHHEHHBIX ypaBHEHHI

3 MeToa MaTeMaTH4eCKOii HHAYKIHHA

31 Mertoa MaTreMaTHYECKON UHAYKLIIUA

4 KoMmiekcHbIe 4ynciia

JleiicTBuS HaJl KOMIUIEKCHBIMM YHCIaMU B anredpandeckoit popme. I'eomerpruyeckas
4.1 | uurepnperanys

JleicTBuS HaJl KOMIUIEKCHBIMM YHCIIAMU B TpUTOHOMeTpudeckoit popme. dopmyna
4.2 | Myagpa. KopeHb 13 KOMILIEKCHOTO uncia. [ eoMeTpryecKkast HHTepIpeTaius

5 Martpuusl

5.1 Marpuiibl, 1€HCTBUA HAJl MAaTPUIIAMHU




OO6parnas matpuna. [I[puMeHenne onpeaenuTeneii K BEIMUCICHUIO 00paTHBIX MAaTPHIT

5.2

5.3 Panr maTpuubt
OHOpPOHBIE CUCTEMBI JIMHEHHBIX ypaBHEHH. MHOrooOpa3ue peneHmnit

5.4 | HCOMHOPOJHOH CHCTEMBbI IMHEHHBIX YPaBHEHUH. Pelienne cuctemM ypaBHeHUI Hajl
Pa3IMYHBIMU YHUCIOBBIMH MOJISIMU

6 Teopust MHOTO4JIEHOB

6.1 | OCHOBHBIC aNreOpan4ecKUe CHCTEMBI: IPYIIIBI, KOJIbLA, OIS

6.2 MHorouieHsl U 1eUCTBUS Haa HUMU. KOJIbII0 MHOTOWIEHOB OT OJIHOM NMEPEeMEHHON
Henenune mHOrowieHoB ¢ ocratkom. CBoicTBa nenumoctu. Anroput™ EBkinna.

6.3 | Juneitnoe paznoxenue HOJJ

6.4 Kopuu muorounenos. Teopema Buera
OcHoBHast TeopeMa anredopbl. MHOTOUJIEHBI C eNbIMH KO3 pHULIMeHTaMu.

6.5 HenpuBoauMbie MHOTOUIEHBI

6.6 | VIHTCPIOIAMOHHbIC (hopMyITbI

7 JluHeliHble MPOCTPAHCTBA U ONePaTopbl. EBKIMI0BLI NPOCTPaHCTBA

71 | /luHeiiHbIe TPOCTPaHCTBA

7o | Jluneiinbie mpeobpasoBaHus

7.3

EBxnuioBsl IMpOCTPAHCTBA




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)
pakr. 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 [IK1, ITK2,
21 HCTEMBI JINTHEWHBIX YPAaBHEHHI: OCHOBHBIE TTOHSTHSI. i pabota TIK4, TIK7, TIKS 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 MeTton MaTeMaTUYECKON MHTYKIIMU - 0}113?6(2)1]:[&}1 IIK1, IIK7, IIK8 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. [lpumenenue onpesenureseit k 4 4 2 10
' BBIYKCIIEHHIO OOPATHBIX MATPHI]
Panr MaTpuIsl 4 4 2 KonTposbHast TIK1, K2,
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 YUCIOBBIMH TOJISAMU
: 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 5 2 05
6.3 | nemumoctu. Anropurm Ekinna. Jluneiinoe ’ TK1, 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 IPOCTPAHCTBA 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
yMeHI/Iﬁ o CaMOCTOATCIIbHOMY OBJAACHHUIO 3HAHHUAMHU TCOPCTUUYCCKOIO MW IMPAKTUYCCKOI'O
XapakTepa 1 BKJIIOYaeT:

® ICIIOJIb30BAHHE PA3IMYHBIX HHPOPMAITMOHHBIX PECYPCOB, B TOM YHCIIE PACIIOIOKEHHBIX Ha
unpopmanronHom nopraiie [T UTI'Y B kabuHeTax AUCHUILINH Kadeaphl, TSl IOATOTOBKH K
3aHATHSM U BBINIOJIHCHHMS 3a1aHui (pedepaToB, JOKIAI0B, IPOCKTOB);

® CaMOCTOSITEIPHOE M3yYeHUE TeM y4eOHON MporpamMmbl, KOTOPBIE C COJIEPIKATEITHPHON TOYKH
3peHUsi MOTYT OBITh OCBOCHBI CTYJIEHTOM CaMOCTOSITEIbBHO M KOTOPBIE MMEIOT BBICOKHI
YpOBEHb Y4COHO-METOAMUECKOTO OCHAICHHS;

® COCTaBJICHME KOHCIIEKTOB II0 TEeMaM, BBIHECEHHBIM Ha CaMOCTOSTEILHOEC W3YYCHUE
IMOJIHOCTBIO MJIM YaCTUYHO;

® [IOATOTOBKY K IMIPAKTUYECCKUM 3aHSATHIM 110 BCEM TeMaM Kypca;

® BBINOJHEHUE B TEYCHHE CEMECTPa KOHTPOJBHBIX PabOT MO TeMaM MPAKTHUYCCKHUX 3aHSTHH,
KOTOpBIC B COBOKYITHOCTH OOECIEYHMBAIOT CHCTEMATHYHOCTHh MPOMEKYTOYHON aTTECTAINH
CTYJICHTOB U OPTAaHU3YIOT UX CAMOCTOSTEILHYIO PaboTy.

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

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

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 "HznmatensctBo "Jlawp". - Heorpammu. moctym. -
ISBN 978-5-8114-0447-6.

danneer JI.K. 3anauu no Beicmieli anredpe [DaekTpoHHbIN pecypc] : yuebd. mocooue / [I. K. dannees,
aBT. U. C. Comunckuii. - Mocksa: Jlanp, 2008. - 288 c. - (Knaccuueckas ydeOHast nuTeparypa 1o
Matematrke) (YueOHmkum ansi By3oB. CrernmanbHas suteparypa) (Kiaccuueckue 3alauHuKd |
MPaKTUKyMbI: MaTeMatuka). - Pexxum nocryna: ObC "M3sparensctBo "Jlaww". - Heorpanuu. mocrtym. -
ISBN 978-5-8114-0427-8.

[IpockypsikoB M.B. COopHuk 3amad 1o muHeiiHOM anreOpe [OnextponHblii pecypc] / W. B.
[IpockypsakoB. - Mocksa: Jlans, 2010. - 475 c. - (Knaccuueckas ydeOHas quTepaTypa M0 MaTEMAaTHKE)
(Knaccuueckue 3a1auHUKH ¥ TPAKTUKYMBI) (Y4eOHUKH Ut By30B. ClieninalibHas IUTeparypa). - Pexum
nocryma: ObC "UznarensctBo "Jlans". - Heorpanuu. nocrym. - ISBN 978-5-8114-0707-1

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

HynatoBa 3.A. AnreOpa: nuHEHHBIE TpeoOpa3OBaHUs JHHEWHBIX MPOCTPAHCTB: Y4eOHOE
nocobue / 3.A. JlymaroBa, A.W. Koseipmnna, E.C. Jlammuna. — Upkytck: U3n-Bo «AcnpuHTY,
2020. 82 c. Cucrem. tpeboBanus: PC, Intel 1 I'rn, 512 M6 RAM, 1,5 M6 cBobGoad. AucK.
npoctpanctBa; CD-mpusoa; OC Windows XP u Beie, [10 ans urenus pdf-daiinos. — 3ari. ¢
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 cMm. - (Knaccuueckas yueOHasi nuTeparypa Mo MaTeMaTHKe)
(JIyumme kiaccuueckue yueOHUKH: 3HaHHE. YBepeHHOCTh. Ycnex!) (YueOuuku s By3o0B. CrienuaibHas
nuteparypa). - Pexxum pocryna: ObC "UsnatensctBo "Jlans". - Heorpanuu. goctyn. - ISBN 978-5-8114-
1009-5

B) NEPUOAUYECCKHUE U3TAHUA HCT



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

1. http://ibooks.ru/ DnexrporHo-6nbmmoreunas cucrema (3bC) iBooks.Ru. YueOnuku u yueOnbie
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 DnextporHo-Oubnuoreunas cucrema (ObC) VYHuBepcuterckas
O6ubaroTeKa-oHIalH

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

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCLHUIIJIMHBbI

6.1. [lomemienust U 000pyA0BaHME

CrnenuanbHple TIOMEIIEHUS: ydeOHash ayauTOpus JUIS TPOBEACHMS 3aHATUN JIEKIMOHHOTO THIIA,
CEMHHAPCKOT0 TUIA, TPYMIOBBIX U WHAUBUYAIbHBIX KOHCYIIBTAIHA, TEKYIIIETO KOHTPOJIS.
Aynutopust Ha 60 MOCaJOYHBIX MECT, YKOMILJICKTOBaHA CIIEIUAIM3UPOBAHHON yueOHOHM MeOeInbio 1
TEXHUYECKUMHU CPEJICTBAMU OOYUYECHHUs, CIYKAIIUMU AJIs TMpeCcTaBlieHus HHPOpMaIuU B OOBIION
ayJIUTOPHUH.

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

OobopynoBanne

Kononku akruBHbie MicroLab 3K 3 nepeBo ¢ BHemHuM ycunutenem, 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 nopto2*SFP HeorpanuveHHslii 10cTyM K ceTn MIHTepHET.
TexHnueckue cpeacTsa 00yyeHuUst

IIpe3enTtanuu, GUIbMBI

6.2. J/IuleH3MOHHOE M MPOrPaMMHoe o0ecrevyeHne

Windows XP (Homep JIurienzuu Microsoft 19683056)

AunTuBupyc 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 (GecrutaTHast 17151 HEKOMMEPYECKOTO M/HIIH 00pa30BaTeIbHOTO HCIOIb30BaHM)
Acrobat Reader DC (YcnoBust npaBooO:iagaress

Y CiioBHs 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 oOpa3oBarensHOM Ipoliecce MCIONIb3YIOTCSI aKTUBHbIE U MHTEPAKTUBHBIE (DOPMBI MPOBEACHUS
3aHATUI (9BpHCTHYECKHE Oecelbl, TEXHOJIOTHHU Pa3BUTHS KPUTUUYECKOTO MBIILJICHUS, CEMHHAPHI,


https://isu.bibliotech.ru/

IpYNIOBBIE JUCKYCCHUM; U AKTUBHBIE METOJbl OOY4EHHUs: NMPOOJIEMHBIN, YaCTUYHO-TIOMCKOBBIH,
MIOUCKOBBIN), pa3BUBAIONIME y OOYYaIOIIMXCSl HAaBBIKOB KOMAaHIHOW palbOThI, MEXIMYHOCTHOU
KOMMYHHKAIIH, TPUHATHS PELIICHUHN, INAEPCKUX Ka4eCTB U (DOPMUPYIOIINE KOMIIETCHIINH.

VIILLOOEHOYHBIE MATEPHAJIBI UISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU
U IIPOMEXYTOUYHOM ATTECTAIIUA

8.1. OueHo4HbIE CpeACTBA IJISl POBEAECHUS TEKYIEro KOHTPOJIS yCIIeBAeMOCTH

JleMOHCTPAUMOHHBI BADUAHT KOHTPOJIbHOM PadoTHI 0 TeMe
«CucreMbl JIMHEHHBIX YPABHEHUII»

1. Pemnre cucreMy ypaBHeHHUH ¢ moMouiso Meroaa Kpamepa:

2%, —2X, —3X; =3

3X, +4X, —X; =1

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

2. HaiinuTe ob1iee pelieHre U OHO YaCTHOE PEILICHHE CUCTEMbl TMHEHHBIX YPaBHEHUH:
6X; +4X, +5X%;3 + 2%, +3%; =1

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

3X; +2X, —2X3 + X, =7

9%, +6X, + X5 +3X, +2X5 =2



JleMOHCTPAIMOHHBII BAPHAHT KOHTPOJIBbHOH padoThl o Teme «O0paTHast maTtpuna. 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 BAPMAHT 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.



JleMOHCTPAMOHHBIA BAPHAHT CAMOCTOATEIbHOI PadoThI M0 TeMe «MHOro4/eHbl OT OTHOTO

HEN3BECTHOT0»
BAPHMAHT 1
1. Haitmure octaTok or geneHns Muorowtena o + o + 3% +2° — 2 ma % — 1.
2. Haligure Bee 3Ha4eHHA @, NPH KOTOPLIX MHOTO4YJIEH
flz) =2 =52 + (5a — 2)r — (13a — 22)
HMEeT KPATHRIH KOPeHb.
3. Vpasueune r°+pr+qg = 0 umeer kopuu T1, T2. Hanummre ypapHeHHe, KOPHAME

1 ]

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,
C.

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

8.2. OueHo4YHbIe cpeACTBA [IJIsl MPOMEKYTOUHOI aTTecTannu (B popMe IK3aMeHa UJIM 3a4eTa).

Bonpocsl k 3x3ameny (1 cemectp)

1.
2.

ook w

7.

Metoa MaTeMaTH4eCKOM HHAYKIUY (B 3a7a4ax).

CoBMecCTHBIE U HECOBMECTHBIE, OIpEAEICHHbIE W HEONPEJCIIEHHbIE CHCTEMbl JIMHEHHBIX
YPaBHEHUM.

Merona I'aycca penieHus CUCTEM JTMHEWMHBIX YPaBHEHUH.

Omnpenenureny 2 1 3 NOPAAKOB 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 pemieHnn onpeeneHHbIX CUCTEM JINHEHHBIX YpaBHEHUM.

Bonpocsl k 3auerty (2 cemectp)

1.

2.

o

©ooN>

Anrebpanyeckasi (hopMa KOMILJIEKCHOTO uncia. ['eoMeTpuueckas HHTEpIpeTaus 1eHCTBUN Hall
KOMILUIEKCHBIMH YHCTIaMU B ajreOpandeckoit popme.

Tpuronomerpuyeckass Qopma KOMIUIEKCHOro uwucia. JlelcTBUS yMHOXKEHHs, JACTIEHUS U
BO3BEJICHUS B CTETICHB JACHCTBUN HAJl KOMIUIEKCHBIMU YHCIIAMU B TPUTOHOMETPUIECKOH (hopme,
reoMeTpHUYecKas MHTePIIPEeTaIIUs.

®opmyna MyaBpa. U3BieueHne KBapaTHOrO KOPHS M3 KOMIUIEKCHOTO YHCIIa B
anrebpanveckoir opme. M3BneueHnme KOpHsS N-OH CTEMEHW M3 KOMIUIEKCHOTO 4HCIa B
TPUTOHOMETPHUUECKOH (opMe.

[Ipumenenue GpopMynsl Myaspa st BeiBoaa opmyn COSNX y SINNX,

Marpuna, Buael mMatpul. JleWcTBus Hax MarpunaMud. Teopema O CBOMCTBAaX IEHUCTBUN Hal
MAaTpUIIAMU.

Oo6patHas marpuna. DopMyiia HaXOXKACHUS 0OPATHONU MATPHUIIBI.

Munop matpuiisl. Panr matpuisl. Teopema o panre MaTpuilbl TparnenueBuIHONH HOPMBI.
Teopema Kponekepa-Kanennu o COBMECTHOCTH CUCTEMBI JIMHEHHBIX YPAaBHEHUI.
dOyHAaMEHTAJIbHAS CHUCTEMAa PEIICHUH OJHOPOJHOM CHUCTEMbl JIMHEWHBIX YpaBHEHUM.
MHOTroo0pasue peleHni HEOJHOPOAHOM CUCTEMbI TMHEWHBIX YpaBHEHHH.



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

(YHKITMOHATTLHOE PABEHCTBO MHOTOYJICHOB.

JemumocTts MmHOrouneHoB. CBoiicTBa AeauMocT. YacTHOE U OCTATOK.

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

B3anmHO pocThie MHOTOYJIEHBI M UX CBOMCTBA.

HenpuBoguMble MHOTOWIEHBI M MX CBOMCTBA. Pa3jiokeHHe MHOroudjeHa B NPOU3BEICHUE

HEMPUBOAUMBIX MHOTOUYJICHOB

[IpouzBoHas MHOTOUJIEHA U KPATHOCTh KOpHA. OTJeleHIEe KPATHBIX MHOKHUTEIICH.

7. OcHoBHas TeopeMa anreOpsl HermpruBouMble MHOTOUYJICHBI HAJl TIOJIEM KOMILJIEKCHBIX YHCEI.

®opmyisl Buera.

MHoro4jieHbl HaJ IT0JIEM JIEHCTBUTEIILHBIX YHCEIL.

9. MHorowieHsl HaJ TOJEM pAIMOHATBHBIX YHUCEN. ParoHanbHBIE KOPHHM MHOTOWICHOB C
LETBIMA KO3 (HUITUCHTAMH.

10. HempuBoauMble MHOTOWICHBI HAJI MTOJIEM pallMOHATBHBIX urced. Kpurepuii Dii3eHITeiHa.

11. Konpiio MHOTOUYJICHOB OT N MepeMeHHbIX. AJredpandeckoe W (yHKIIMOHAIHHOE PAaBEHCTBO
MHOT'OYJICHOB.

o ko

o

12.

13. BexkropHoe npoctpancTBo. [IpocTeiinme cBOWCTBa BEKTOPHBIX IPOCTPAHCTB.

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

15. OcHoBHas Teopema O JMHEHHOM 3aBUCUMOCTH.

16. MakcuManbHbIe JUHEHHO HE3aBUCHMBIE MOJICUCTEMBI.

17. Panr cucrembl BEeKTOPOB. DeMeHTapHbIe IPe0oOpa30BaHUs CUCTEMbI BEKTOPOB.

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

19. N3zomopdusm BekTopHBIX npocTpancTB. [lonnpocrpanctso. Kputepuii noamnpoctpaHcTaa.

20. JIuneiitHbIe TPEOOpPa30BaHMSI BEKTOPHBIX MPOCTPAHCTB.

21. Marpuna auHeitHoro npeodpazoBanust. CBsI3b MEX1y MaTpULIAMH JIMHEHHOTO
npeoOpa3oBaHus B ABYX Oa3ucax.

22. OO6pa3 ¥ s11po JIMHEHHOTO NMpeoOpa3oBaHuUs.

23. HeBwIpoxieHHBIE IMHEHHBIE TPEOOpPa30BaAHNSI.

24. Onepanuu HaJ JMHEHHBIMU TPE0Opa30BaHUAMU.

25. Anre0pa TMHEHHBIX TPEOOPA30BAHUN.

26. M3zomopdusm anreOpsl TMHEHHBIX TPeoOpa30oBaHuil U anredpbl 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).




JIokyMeHT cocTaBieH B cooTBeTcTBuM C TpeboBanusmu PI'OC no wnanpasienuto 44.03.05
«Ilemarornueckoe oOpazoBaHue» (C ABYyMs MPOQIIAMH HMOATOTOBKH), YTBEPXKAECHHOTO MPUKA30M
MunucrepcTBa obpazoBanust U Hayku P® ot 22 ¢deppans 2018 r. N125 «O6 yrBepkaeHun
(benepabHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA BBICIIETO OOpAa30BaHUS —
OakanaBpuaT To HamparieHuo noarotoBku 44.03.05 Ilemaroruueckoe oOpa3oBaHHe (C IBYMS
POPUIAMHU TTOATOTOBKH )»

ABTopbl mporpammbl. Koseipmmaa A.W., k.§.-M.H., noueHt kadeapsl marematuku u MOM,;
Jlarmmmna E.C., x.¢.-M.H., nonieHT Kadenpsl marematuku 1 MOM.

Hacrosimass mporpamma He MOXeT OBITh BOCHpOM3BEICHA HH B Kakod Qopme 06e3
MPEBAPUTEIILHOTO MUCBMEHHOTO pa3pelieHus KageIpbl-pa3paboTyrKa MporpaMmBbl.
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