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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 MOHATHN U METOJOB PEIICHUH 3a7a4 anreOpbl: TEOPUU MHOTOYJICHOB,
JMHEHHON anreOpsl, anreOpandecKux CHCTEM;
e (opmupoBaHue HaBHIKOB PabOTHI ¢ (hOpMAIBLHBIMU (aOCTPAKTHBIMH) KOHCTPYKLIHSMH,
UCTIOJIb3yEMBIMU B anreope.

I1. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

2.1. VYuebHas pgucumiuiiHa (MOIYJTb) OTHOCUTCS K 4dacTd, (HOpMHPYyEeMOHl ydacTHUKaMU
00pa30BaTeNbHBIX OTHOIICHUH.

2.2. JIns w3ydyeHus AAHHON y4eOHON MUCUUIUIMHBI (MOZIYJs) HEOOXOAWMBI 3HAHUS, YMEHUS U
HaBBIKH, (OPMUPYEMBIE MTPELIECTBYIOIUMHU AUCHUTITTHAMHU:

Pemenue npodeccroHanbHbIX 33a1a4 (IPAKTHUKYM).

2.3. llepeyenp mocAeAYOUUX YU€OHBIX TUCIUIUINH, IS KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS U
HaBBIKH, (POPMHUPYEMBbIE JAHHOW Y4eOHOM TUCIIUIUTMHOM:

MaremaTnueckuii ananus, ['eomeTpus

I1l. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJIMHBI (MOAY JIS1)

[lepeueHs TUTAHUPYEMBIX PE3YIBTATOB OOYUICHHUS IO TUCIUTUTHHE (MOJIYIIIO), COOTHECCHHBIX
C MHJIUKATOPaMU JOCTHUKEHUS KOMIIETEHIIAM

Komnerenuus HNupuxaropsl Pe3yabTaThl 00yyeHus
KOMIIETEeHIM I

ITIK-1 cnocoben MJK-TIK1.1: 3HAaTh: OCHOBHEIC IOHATHS U
UCIOJIb30BaTh OCHOBHBIE peoOpa3oBbIBAET MOJIO’KEHHUSI OCHOB TEOPUU
MTOJIOKCHHUS CTaHJIapPTHHIE MHOTOWICHOB H aIre0pandecKux
(byHIaMEHTAbHBIX U MaTeMaTHYeCKHUE BBIPAXKEHUS | CUCTEM; OMMCAHUS METOJOB U
MIPUKJIATHBIX Pa3JIeIoB 110 OCHOBHBIM TIPaBHJIaM B QITOPUTMOB JIMHEHHOW aJIreOphI
MaTEMaTHKH 7Sl PEeIICHHUSI pamKax 3a1a4d y4eOHOTO YMeTh: UCHOTB30BaTh MOTOKEHUS
TEOPETUICCKHUX U Kypca, GOpMHUPYET ITH JUHEWHON aJIreOphl, TCOPUU
MPAKTUYECKHX 33724 yYMEHHUsI Y 00yJaronnuxcs B MHOTOYJICHOB U alreOpandeckux
y4eOHOT0 XapakTepa, MPOIIeCcCe peaTn3aluu CHUCTEM JTsl aHAJIM3a OCHOBHBIX
(dbopMUpYeT 3Ty CIOCOOHOCTH | OCHOBHBIX MPOTPamMM KOHCTPYKIIUH
y oOydJaroniuxcs B mporecce | 00ydeHuss MaTeMaTuKe Ha Branets:
peanu3anui OCHOBHBIX COOTBETCTBYIOIIEM YPOBHE OCHOBHBIMH CPEICTBAMU U
nmporpamMMm OOy4eHUS METOJaMH JIMTHEHHOU anreOpsl
MaTeMaTHKe Ha
COOTBETCTBYIOIIEM YPOBHE




NAK IIK1.2: cTpowur,
WCIIOJIB3Ysl aHAJIOTHIO,
HMHTEPIPETAIINH
MaTeMaTHYeCKHX
BBIPQKCHUH B pa3IMUHBIX
MPEIMETHBIX 00JIACTSIX U
MPAKTHKE B PaAMKax 3a/1a4
ydeOHOro Kypca, popMHUpYET
9TH YMEHUS y 00yJaromuXCs
B IIpOIIecCe pealn3aluu
OCHOBHBIX IIPOTpaMM
oOydeHus MAaTEMaTHKE Ha
COOTBETCTBYIOILIEM YPOBHE

3HaTh: TEPMUHOJIOTHIO U
10JIOKEHUS OCHOB TEOPUU
MHOTOYJICHOB U aJireOpanveckux
CUCTEM; OIIPEJIEIICHNS OCHOBHBIX
HOHSTUN, (OPMYIUPOBKHU
OCHOBHBIX P€3yJIbTaTOB

YMeTh: UCHOTB30BaTh METOIbI
JMHENHOHN aredppl, TEOPUU
MHOTOYJICHOB U aJIreOpanveckux
CUCTEM JIJIsl UHTEePIIpETalluu
MaTeMaTUYECKUX BBIPAXKEHUN;
MPUMEHATHh METO]] MaTEMaTUYECKOM
UHAYKIIUU

Biagers:

po(heCcCHOHATIBHBIM S3BIKOM
COBPEMEHHOW MPHUKJIAJTHON anreOpsl

MK IIK1.3: crpowur,
WCIIOJIb3YS aHAJIOTHIO,
MaTeMaTHYeCKHe MOJIETN
JUISL KOHKPETU3UPOBAHHBIX
00BEKTOB APYTUX
MpeAMETHBIX 00JIacTel u
MIPAKTUKU B paMKax 3a]a4q
y4e0OHOro Kypca,
(dbopMHUpYET 3TH YMCHHUS Y
o0yyaroimuxcs B mporecce
peau3aini OCHOBHBIX
porpaMm oOyudeHus
MaTeMaTHKe Ha
COOTBETCTBYIOIIEM yPOBHE

3HATh: OCHOBHBIC IIOHATHS,
TEPMHUHOJIOTHIO U TTOJOXKEHUS
OCHOB TEOPUHU MHOTOYJICHOB U
anre0panvecKux CUCTEM;
ONpeJIeJIeHUsI OCHOBHBIX TIOHATHH,
(hopMyJIMPOBKH OCHOBHBIX
pE3yNbTaTOB, ONIMCAHUS METOAOB U
QITOPUTMOB JTMHEWHOW areOpbl
YMeTb: UCTIOJIB30BATh MOJ0KEHUS
Y METO/bl JIMHEWHOM anredpsl,
TEOPUU MHOTOUJIEHOB U
anre0pandecKux CUCTEM IS
IIOCTPOEHUSI MaTEMaTHYECKUX
Mozeen

Biagers:

OCHOBHBIMM CPE/ICTBAMHU U
METO/1aMU JINHEHHOM anreOpsl;
PO eCCUOHANTBHBIM S3BIKOM
COBPEMEHHOMN NPUKJIATHON
anreopsl

I1K-3 ciocoben
AHATM3UPOBATH JIOTHYECKYIO
CTPYKTYPY MaTeMaTH4YECKUX
paccyXIeHuil 1
HCIIOJIb30BaTh €€ AJIs
Pa3BUTHS JTOTUYECKOMN
KYJIbTYpPbl O0yUYaIONUXCs B
paMKax peann3aiuu
OCHOBHBIX IIPOrPAMM
0oOy4eHHST MaTEMaTUKE

NJIK-nk3.1: ONPEAEIISIET
JIOTHYECKYIO CTPYKTYpY,
HCTUHHOCTHBIE 3HAYECHUS
MaTeMaTHYECKUX CYXICHUH,
MIPaBWJIBHOCTD
MaTeMaTHYECKUX
YMO3aKIIIOUECHUH,
OCHOBBIBASICh Ha
OIPEIEICHUAX OCHOBHBIX
JIOTHYECKUX  OIepanud |

OTHONICHUH, (HOPMUPYET ITU
yMEHUS y OOydJammmxcs B
nporecce peanu3anuu
OCHOBHBIX porpamMm
oOyueHuss MaTeMaTHKe Ha
COOTBETCTBYIOIIEM YPOBHE

3HATh: JJOTUYECKYIO CTPYKTYPY
HU3Yy4aCMbIX MAaTCMATUYCCKUX
TEOPUIl

VYMeTh: OIMUCEIBATH B3aMOCBSI3H
MEXKy U3y4EHHBIMU
TCOPCTUUCCKUMU IMMOHATHUAMU U
TIOJIOKEHUAMH, A TaK K€
YCTaHABJIIMBATDH CBA3U C JPYTUMU
M3y4aeMbIMU pa3aeIaMu
MaTEMAaTUKN

Bitagers: OCHOBHBIMU JIOTUYECKUMU
IIOHATUAMU JIA OIIMCaHUA
JIOTUYECKOU CTPYKTYPBI TEOPUHU




NJIK-nk3.2:

UHTEpIpeTauu
MaTeMaTHYeCKHX
BBIPDAKECHUM, C Yy4E€TOM HX
JIOTUYECKOW CTPYKTYpHI, B
pPa3NUYHBIX  TPEA-METHBIX
o0jacTaX W  TpaKTUKE,
dbopMUpyeT 3TH yMEHUS Y
oOyuaromuxcsi B IpoLecce

CTPOHT

peanuzanuu OCHOBHBIX
MpOrpaMm oOyueHus
MaTeMaTHuKe Ha

COOTBETCTBYIOILIEM YPOBHE

3HATh: JOTUYECKYIO CTPYKTYPY
M3Yy4aeMbIX MaTEMaTHUYECKHUX
TEOPUI

YMeTh: CTPOUTH HHTEPIIPETALINH
MaTEMaTHYECKHUX BBIPAXKEHU B
U3y4aeMbIX IPEMETHBIX 00JacTIAX
Bitagers: 0CHOBHBIMU
JIOTUYECKUMM ITOHATHAMU U1
OIMCAHUS JJOTUYECKON CTPYKTYpPBI
TEOpUU

[1K-4 ciocoben
UCTIOJIb30BATh
ANITOPUTMUYECKHUH MOIXO0
IIPU IOCTPOCHUU
MaTeMaTU4eCKUX MojeIel 1
METOOB ISl PEIICHUS
TEOPETHUUECKHUX U
MPAaKTUYECKHX 3a/1a4
y4eOHOro 1
MCCIIEI0BATEIBCKOTO
Xapakrepa, popMupyeT 3Ty
CIIOCOOHOCTb Y
o0yyJaromuxcs B Ipoliecce
peanu3ai OCHOBHBIX
nporpamMm oOy4YeHHsI
MaTeMaTHKe Ha
COOTBETCTBYIOILIEM YPOBHE

NJK-nx4.1
PeoOpPa3OBEIBACT OCHOBHBIC
BUJIbl MATEMATHYECKIX
MOJIETIEN U METOJIOB B
COOTBETCTBUH C
OTIpEeCIICHHBIMHU LIEIISIMH IS
peIIEHHS TCOPETUYCCKHX U
MIPAKTUYECKHX 337124
y4eOHOro 1
HCCIIEI0BATEIBCKOTO
xapakrepa, GopMupyer 3TH
YMEHHS Y 00yJaronuxcs B
npolecce peain3alnuu
OCHOBHBIX TIPOTpaMM
oOyueHus MaTEMaTHKE Ha
COOTBETCTBYIOIIEM YPOBHE

3HaTh: 000CHOBAHUE OCHOBHBIX
METOJI0B JIMHEIHOW anreopsl;
UMETb IPEJCTABICHUE O
PUMEHEHNUH aJITOPUTMOB B
3aJa4yax TEOPHUH MHOTOUYJICHOB
YMmeTh: npeoOpa3zoBbIBaTh
OCHOBHBIE BH/Ibl MAaTEMAaTHUECKUX
MoJieneit TMHEHHOM anredpsl
Bnanets: anroputmMamMu TeOpUH
MHOTOWJICHOB, METOJIaMH H
CpeACTBaMU JIMHEHHOH anredpsl

NJK-nk4.2 uaTeprpeTupyer
OCHOBHBIE BU/IbI
MaTEMaTHYECKUX MOJIENEN 1
METOJIOB B 33JJaHHOM
KOHTEKCTE B COOTBETCTBHH C
OTpeIeIEHHbIMU  LIENIAMU
IIPY peLICHUN
TEOPETUYECKUX 1
MPAKTUYECKHX 3a/1a4
y4eOHOTO U
HCCIIEI0BATEIBCKOTO
xapakrepa, popMHUpyeT 3Tu
YMEHUS y 00yJaroImuxcs B
Ipoliecce peann3anuu
OCHOBHBIX IIPOIpaMM
o0y4eHus1 MaTeMaTHUKe Ha
COOTBETCTBYIOILIEM YPOBHE

3HaTh: 000CHOBAaHUE OCHOBHBIX
METOJIOB JINHEWHOU anre0psl;
UMETH MPEACTABIECHUE O
MIPUMEHEHUH aJITOPUTMOB B
3a/la4yax TEOPUU MHOTOWIEHOB
YMeTh: HHTEpIPETUPYET OCHOBHBIE
BUJIbI MATEMATHUECKUX MOJEIIEN
JMHENHOM anreOpsl

Bnagers: anropurMaMu TeOpun
MHOTOYJIEHOB, METOJIaMHU U
CpeACTBaMU JIMHEHHO anredpsl




NJK-nik4.3 ctpout
MaTeMaTHYeCKUe MOACTH U
METOJIBI JIJISl PEILICHHSI
TEOPETUYECKUX H
MPAKTHYECKHX 3a/1a4
y4eOHOro 1
HCCIIEI0BATEILCKOTO
xapaxrepa, popMupyer 3T
YMEHUS Y 00y4aroInuXcs B
mporecce pean3anuu
OCHOBHBIX TIPOTPaMM
oOydeHus MaTEMaTHKE Ha
COOTBETCTBYIOLIIEM YPOBHE

3HaTh: 000CHOBAaHHE OCHOBHBIX
METOIOB JIMHEHHOH anreopsl;
UMETH MPECTABICHUE O
MIPUMEHEHUH aJITOPUTMOB B
3a/la4yax TEOPUU MHOTOUWICHOB
YMeThb: CTPOUT MaTeMaTUYECKUE
MOJIEJIU Y METOIBI TUHENHOMN
anreOpbl

Brnagers: anropurmMaMu TeOpun
MHOT'O4YJICHOB, METOJJaMU U
CpeICcTBaMu JIMHEHHOM anreOpsl

ITK-5 criocoben
WJUTFOCTPUPOBATH
XapaKkTepHbIE YePTHI
MaTeMaTUKH pe3yJbTaTaMu,
OTHOCSIIIUMHUCSA K pa3
JUYIHBIM HCTOPHYECKUM
JTarnam ee pa3BUTHS,
OMHCHIBATH OOIIEKYJIBTYPHOE
3HaYEHUE U MECTO
MaTeMaTUKU B CUCTEME HayK,
B TOM YHCIIE B IIPOIIECCE
peanu3alnuu OCHOBHBIX
porpaMm oOyueHus
MaTeMaTHuKe

NJK-nik5.1 nepeuuncnser
OCHOBHBIE ATaIlbl Pa3BUTHUSA
MaTeMaTHKU U OCHOBHbBIE
JOCTHKEHHSI 9TUX ITAIoB, B
TOM YHCIIE B IIpOIecce
peain3ali OCHOBHBIX
nporpaMm oOyudeHus
MaTeMaTHUKe

3HaTh: UMETh MpEJICTaBlIeHUE 00
OCHOBHBIX dTanax pa3BUTH
paccMaTpUBAEMBbIX TEOPHA, 3HATH
M3BECTHBIC MATEMATHYECKUE 3a/1a41
COOTBETCTBYIOIIUX TEOPHIA

YMeTh: IepeunciaiTh OCHOBHBIE
JTanbl Pa3BUTHUS alreOpsbl

Bnanets: MeTonamu
npecTaBieHus (pparMeHToB
coJiepKaHusl IKOJIBLHOTO Kypca
MaTeMaTHUKH 0 COOTBETCTBYIOIIUM
paszienaM B HCTOPHYECKOM
KOHTEKCTE

NK-nkS.2 nmoctpupyer
XapaKTepHbIE YEPTHI
MaTeMaTHKH,
OIIpEIEIIAIOIIHE €€
OO0IIEKYIbTYpHOE 3HAaUEeHUE
U MECTO B CUCTEME HAYK,
pe3yJsibTaTramy,
OTHOCSIIIIUMHUCS K
Pa3IMYHBIM HCTOPUUYECKUM
JTarnam ee pa3BUTHUs, B TOM
qucye B Iporecce
peanu3ay OCHOBHBIX
nporpamMm oOy4yeHHs
MaTeMaTHKe

3HaTh: UMETh MpE/ICTaBIeHUE 00
OCHOBHBIX 3Talax pa3BUTHS
paccMaTpUBaeMbIX TEOPH, 3HAThH
M3BECTHBIE MATEMAaTUYECKHUE 33/1a4U
COOTBETCTBYIOIIUX TEOPHUM

YMeTb: WIITI0CTPUPOBATH
XapaKTepHbIE YEPThI
anredpanvyecKnux Teopuit

Brnanets: MeTo1aMH HILTIOCTPALIUU
COJIEpKAHNUS IIKOJIBHOIO Kypca
MaTeMaTHKU




MNJK-nik5.3 npenacrapisieT
(bparMeHThI coaepKaHus
IIKOJIBHOTO Kypca
MaTEMaTHKU B
HUCTOPHYECKOM KOHTEKCTE, B
TOM YHCJIE B TIpoIiecce
peanu3aii OCHOBHBIX
mporpaMm oOydeHust
MaTeMaTHKE

3HaTh: UMETh MIPEICTABJICHHUE 00
OCHOBHBIX 3TaIiax paBBI/ITI/ISI
paccMaTpuBaeMbIX TCOPHUH, 3HATH
HM3BECTHBIE MaTEMaTHYECKHE 3a1a91
COOTBETCTBYIOIINX TCOPHI

YMeTh: COOTHOCHUTH HOBBIC
CBEJICHUS C HaIlpaBJICHUEM
paSBI/ITI/ISI MAaTCMATUKU U
(hopmyaupoBaTh HOBBIC 33/1a4U B
COOTBCTCTBHUHU C O TUMHU
HaIpaBJICHUSIMHU

Bnagers: meTogamu
npeacTaBiIeHus GparMeHTOB
coJiepKaHusl IKOJIBLHOTO Kypca
MaTeMaTHUKH 0 COOTBETCTBYIOIIUM
paszenaM B HCTOPHYECKOM
KOHTEKCTE

[1IK-7 criocoben
AHAJIM3UPOBATh JIOTHKY
Pa3BHUTHUS MIKOJILHOTO Kypca
MaTEeMaTHKHU C TOYKH 3PEHUS
COBPEMEHHOTO COCTOSIHHS
AJIEMEHTAPHOM M BBICIIICH
MaTEMaTHKHU ¥ HCIIOJIh30BaTh
pe3yJIbTaThl aHATTN3a B
MIPOILIECCE peann3aIuu
OCHOBHBIX IIPOrpaMm
0o0y4eHHs] MaTEMaTUKE

NAK-nk7.1:

yCTaHABJIUBACT
COOTBETCTBUE MEKIY
OCHOBHBIMH MTOHITUSIMHU
Pa3IMYHBIX PA3/IEI0B
COBPEMEHHOM MaTEeMAaTUKHU U
WX aHAJIOTaMH B IIKOJIBHOM
Kypce MaTeMaTHKH B
mporecce pean3anuu
OCHOBHBIX IIPOrpaMM
0o0y4eHHsI MaTEMaTHKE

3HAaTh: NPUJIOKEHUS N3Y4aEMbIX
TEOPETUYECKUX TIOHATUN U
IIOJIOKEHUH B LIKOJIBHOM Kypce
MaTeMaTHKH (B PaMKax OCHOBHOT'O
Y JIOTIOJTHUTEIILHOTO 00pa30BaHMs)
YMeTh: WILIIOCTPUPOBATh
M3Yy4aeMbIil TEOPETUUECKUI
MaTepuan pumMepaMu
COOTBETCTBYIOIIMX MTOHATUHI U3
LIKOJIBHOI'O Kypca MaTeMaTUKU
Bmagers: MeTogamu
npezcTaBieHus: GparMeHTOB
coJiepKaHus NIKOJIBHOTO Kypca
MaTEMaTUKH T10 COOTBETCTBYIOLIUM
paszienaM B KOHTEKCTE U3y4aeMbIX
TEOPUl

NAK-nk7.2: ananuzupyer
JIOTUKY Pa3BUTH
COZEPKATEIbHBIX JIMHUI
LIKOJIBHOTO Kypca
MaTEeMaTHKU C TOUKH 3PEHUS
COBPEMEHHOI'0 COCTOSIHUSA
3JIEMEHTAPHOU U BBICHIEHN
MaTEMaTHKH B IPOLECCE
peau3aiyy OCHOBHBIX PO
rpamMm o0ydeHus
MaTeMaTHKe

3HATh: MPUIIOKEHUS U3YIaeMBIX
TEOPETUYECKUX MOHATHH U
MOJIOKEHHI B IIKOJIBHOM Kypce
MaTeMaTHKH (B paMKax OCHOBHOTO
Y JIONIOJTHUTEIILHOTO 00pa30BaHMs)
YMeTb: aHaU3UPYET JOTUKY
Pa3BUTHS COlEPKATEIBHBIX
areOpandecKux JIMHUHM HIKOJIBHOTO
Kypca

Brnaners: MeToamu aHanmsa
cozieprKaHMs IKOJIBHOTO Kypca
ayreOpbl




IV. COOJEP/)KAHUE U CTPYKTYPA JUCHUIIJINHbI

4.1. O6beM TMCUMILUTHHBI (MOYJIs1) U BHABI Y4eOHOI padoThI

Bun y4yeoHoii padoThI Bcero Kypc 2 Kypce 3
1acos / 3HUMHAA JICTHSAA 3UMHAA JICTHSA
AyauTOpHBIE 3aHATHS (BCEro)
B Tom uucrne: 34 4 14 8 8
Jlexmun 16 2 6 4 4
[IpakTuueckue 3ansatus (I113) 18 2 8 4 4
Jlaboparopusie padoTs (JIP)
Koncyabrannu (Konc)
CamocrosiTesnnas padora (CP) 400 68 77 136 119
Bua npomexxyTodHO# aTTecTanuu (3ayer, 18 K3 K3
aKk3aMeH), yachkl (KoHTposb) 9 9
Kontpomns (KO) 16 8 8
KonTakTHas padora (Bcero) 50 4 22 8 16
OO611ast TPyA0EMKOCTh: Yachl 468 12 108 144 144
3a4E€THBIC €IUHUIILI 13 5 8

*

Konmakmnas paboma exmouaem 6 cebs: yueOnvie 3auamus (leKyuu, NpaKmuyecKue 3aHaAmus, 1a60pamopuvle pabomot),
KOHCYIbMayull, UHYI0 KOHMAKMHYI pabomy (npogedeHue npomedxcymouHol ammecmayui), npeoycmMampusaouyio epynnosyr uiu
uHOUBUAYANbHYI0 pabomy obyuarowuxca ¢ neoazoeudeckumu padomuuxamu. Kowmaxmmuas paboma moscem O6vimv ayoumopHol,
BHEAYOUMOPHOU, A MAKHCE NPOBOOUMBCS 8 DAEKMPOHHOU UHPOPMAYUOHHO-06PA308aMENbHOU Cpede.




4.2. ConepxaHue y4eOHOTro MaTepuaia JMCUMILIMHBI (MOTYJIs1)

Ne Paznenbl nMCUUIUIMHBL U KX JUJAKTUYECKUE €AUHULIBI
Omnpenenurenun 2 U 3 NOPSAKOB, X CBOWCTBA M IPUMEHEHHE K PellIeHHI0
1 CHCTEM JIMHEHHBIX YPaBHEeHUI
11, | Omnpenennremnu 2 u 3 OPs/IKOB
1.2, | Teopema Kpamepa jurst peieHus CHCTEM € 3 HCU3BECTHBIMU
1.3 CaolicTBa onpenenuresie 2 u 3 NopsaIKoB
2 Omnpenenurenu. CucremMbl THHEHHBIX YPABHEHU
21 CucreMbl TUHEHHBIX YpaBHEHUI: OCHOBHbIE MOHATUA. Metox ["aycca
2o | OnpenenuTteny, uX cBOHCTBA. ONPEEIUTENN BBICIINX MOPSIKOB
23 | Meron Kpamepa perieHus CHCTeM JTHHCHHBIX ypaBHCHHI
3 Metoa maTeMaTH4eCKOl HHAYKIMHU
31 | Meron MaTeMaTHYeCKONH HHIYKIIMH
4 KommnuiekcHbie ynciia
JelicTBUs HaJl KOMIUIEKCHBIMH YMCIaMu B ainredpandeckoit popme. ['eomeTpuueckas
4.1 WHTEpIpeTans
JelicTBUs Ha/l KOMIUIEKCHBIMH YMCIaMU B TPUTOHOMETpHUUeckoit popme. Dopmya
4.2 Myagpa. Kopenb u3 koMIuiekcHOro yncina. ['eomerpruueckast HHTeprpeTanus
5 Marpuubi
5.1 | Marpuibl, 1eiCTBHS Hal MATPULIAMH
5.2 OG6parnas matpura. [I[puMeHenne onpeaenuTeneil K BEIMUCICHUIO 00paTHBIX MAaTPHIL
5.3 Panr maTtpuiet
OnHOpOIHBIE CHCTEMBI JIMHEHHBIX YpaBHEHUNH. MHOroo0pasue pereHuit
5.4 HEOJHOPOJIHOW CHUCTEMBI JIMHEWHBIX YpaBHEHUI. Penienue cucrem ypaBHEHUN Hal
Pa3IMYHBIMU YHCIOBBIMH MOJISIMU
6 Teopust MHOTO4JIEHOB
6.1 | OcHOBHBIC anredpanveckue CUCTEMBI: TPYIIIbI, KOJIbIIA, TIOJS




MHorouieHsl U 1eUcTBUS Haa HUMU. KOJIbII0O MHOTOYWJIEHOB OT OJTHOW MEPEMEHHOMN

6.2
Jenenue MHOTOUWIEHOB ¢ ocTaTkoM. CBoMCTBA ienuMocTh. Anroput™ EBkiuaa.
6.3 | Jluneitnoe paznoxenue HOJJ
6.4 | Kopuu mHorounenos. Teopema Buera
OcHoBHast TeopeMa anredpbl. MHOTOUJIEHBI € LEIbIMHA KO3 hUllneHTaMu.
6.5 Henpusoumbie MHOTOUJICHBI
6.6 | VHTCPIOISIHOHHbIC HOPMYIIBL
7 JIuHeilHbIe MPOCTPAHCTBA U ONepaTopbl. EBKINI0BBI POCTPaHCTBA
71 | JluHeiinbie mpocTpaHcTBa

7.2

Jlunelinpie MpeoOpa3oBaHMs




4.3. Pa3nenbl M TeMbl JUCHUIIMH (MOAYJ1eii) U BUAbI 3aHATHI

Ne HaumenoBaHue pa3zaena/TemMbl Buasbl yue6Hoii padorhl, OueHoyHbIE dopmMmupyemble Bcero
o/ BKJIIOYAS CAMOCTOSITEIbHYI0 padoTy MaTepHuaJbl KOMIIeTeHMH (B yacax)
o0yJaImuxcs, NPaAaKTHYECKYI0 (MHIMKATOPBI)
NOATrOTOBKY (NPH HAJIUYHNHU) U
TPYAOEMKOCTh (B yacax)
KonrakTHas padora
npenoaaBarTejs € CPC
Oy4aruuMucs (B ToM
o fom ¢ qucie,
BHeayau
paxkr. JIa6. TOpHas
Jlescimu 3aHATUA | 3aHATHA CP,
KCP)
1 MeToa MaTeMaTH4eCKON HHAYKINH
2 UucIIOBBIC ITOCIICIOBATEIBHOCTH 2 2 68 KoHntponbHas padota IIK1, TIK3, I1K4,
72
TIK3, TIK7
3 Marpuubl. OnpeneauTein.
CucreMbl TUHEHHBIX YPABHEHHU
4 Onpenenurenu 2 U 3 MOPSAKOB.
Teopema Kpamepa g pemeHus
CHUCTEM C 3 HEM3BECTHBIMU.
CpoiictBa ompenenurenei 2 u 3
TOPSIAKOB.
o o IIK1, TIK3, TTK4
HCTEMBI WHEWHBIX BHECHUI: > ’ >
Cucre JTHe ypasHe 6 8 77 KouTponpHas pabota 91
OCHOBHBIE TTOHATHS. MeTtop ["aycca. TIKS, TIK7
Onpenenurenu, 0.4 CBOICTRA.
Onpenenureny BBICIIMX MOPSAIKOB.
Meron Kpamepa pemeHuss cucreM
JIMHEUHBIX YPABHEHUM.
Marpuiipl, 1elCTBUA HAl MAaTPULAMHU




OOpatnas  marpuma. [Ipumenenue
ONPEACIIUTENCH K BBIYMCIICHHUIO
OOpaTHBIX MATPHII.

Panr matpune!.

OnHOPOHBIE CUCTEMBI JINHEHHBIX
ypaBHeHUI. MHOr0o0Opasue pereHuit
HEOJHOPOJHOW CUCTEMBI JIMHENHBIX
ypaBHeHUU. Pemenue cucrem
yYpaBHEHUH HaJ pa3IMuYHbIMU
YUCJIOBBIMHU MOJISIMU

KoMmmiekcHbie yucia

HeicTBus HaJ KOMILJIEKCHBIMH
qucllaMd B anreOpandeckoit (dopme.
I'eomeTpuueckas UHTEpIIpETAIUSI.

JlecTBUsI HaJ KOMITJIEKCHBIMHU
YUCJIAMH B TPUTOHOMETPUUECKOU
dbopme. Dopmyna Myaspa. Kopens u3
KOMIUIEKCHOT'O YHCIIa.
['eomeTpuueckast UHTEpIIpeTalUs

136

KonTponbnas padota

MK 1, [TK3, TIK4,
TIKS, TIK7

144

Teopust MHOrOWwIeHOB. JIuHeiiHbIE
NPOCTPAHCTBA U X
npeodpazoBaHus

MHorounaeHsl U AeUCTBUS HajJ HUMU.
Konpio MHOroujieHoB OT OJHOM
IIEPEMEHHOM.

JleneHre MHOTOYJIEHOB C OCTaTKOM.
CgoiicTBa  IEIUMOCTH.  AJTOPUTM

119

KonrponsHas pabora

IIK1, ITK3, I1K4,
[IKS, TIK7

127




EBknupa. JluHeliHOE — pa3yioKEeHUE
HOZ.

Kopuu MHOrounenos. Teopema Buera.
OcHoBHast TeopeMa anreopsl.
MHorouseHs! ¢ LeJIbIMU
kodpunrentamu. Hermpusoaumeie
MHOTOWIECHBI. JINHENHbIE
npocTpaHcTBa. JInHEHHbIE
peoOpa3oBaHUs TUHEHHBIX
MIPOCTPAHCTB




4.4, MeToan4yecKue YKa3aHUs MO OPraHU3aIMU CAMOCTOSITE/ILHOI padoThl CTY/IEeHTOB
CamocrosiTenbHass paboTa CTyIEHTOB OpPHEHTHpOBaHA Ha JajibHEilllee COBEPILIEHCTBOBAaHHE HX
yMeHI/Iﬁ o CaMOCTOATCIIbHOMY OBJAACHHUIO 3HAHUAMHU TCOPCTUUYCCKOIO H IMPAKTUYCCKOI'O
XapakTepa 1 BKJIIOYaeT:

MCIOJIb30BaHUE PA3TUYHBIX HHPOPMAIIMOHHBIX PECYPCOB, B TOM YHCJIE PACIIONOKCHHBIX Ha
nnpopmanronHom nopraiie [T UI'Y B kabuHeTax AMCHUILINH Kadeaphl, sl IOATOTOBKH K
3aHSATHUSM U BBIIIOJIHEHUS 3a1aHuii (pedepaToB, JOKIAIOB, TPOEKTOB);

CaMOCTOSITENTbHOE M3YUYCHHE TEM YYeOHOUM MPOrpaMMbl, KOTOPBIC C COAEPKATEITLHOW TOUYKH
3peHUsi MOTYT OBITh OCBOCHBI CTYJIEHTOM CaMOCTOSITEIbBHO M KOTOPBIE MMEIOT BBICOKHI

YPOBEHb y4eOHO-METOJUUECKOr0 OCHALICHNUS;
® COCTaBJICHHE KOHCIIEKTOB II0 TEMaM, BBIHECEHHBIM Ha CaMOCTOSTEIBHOEC HW3Y4YCHHUE
IIOJIHOCTBIO WJIA YaCTUYHO;
® [IOArOTOBKY K IPAKTUYECKUM 3aHATUSAM I10 BCEM TEMaM Kypca;
® BBINOJIHEHUE B TEUEHHE CEMECTPAa KOHTPOJIBHBIX pabOT MO TeMaM MPAKTHYECKUX 3aHATHM,
KOTOpbIE B COBOKYITHOCTH 00€CHEYMBAIOT CHUCTEMATHYHOCTb IMPOMEXYTOUYHON aTTeCcTallu
CTYJCHTOB U OPIaHU3YIOT UX CAMOCTOSATEIbHYIO padoTy.

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

V. YYEBHO-METOANYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHUITVIMHBI (MOYJIA)

1. ®annees J.K. Jlekuuu no anredpe [ DnekTpoHHBIHN pecypc] : yuebd. mocodue / 1. K.
dannees. - Mocksa: Jlanb, 2007. - 416 c.: mi. - (Kimaccuueckast yaeOHast TuTeparypa 1o
marematuke) (Jlyumme knaccudyeckue yueOHukn). - Pexxum nocryna: 9bC "UznarensctBo "Jlanp".
- Heorpanuu. noctym. - ISBN 978-5-8114-0447-6.

2. ®annees JI.K. 3amaun mo Beiciiei anredpe [DneKTpoHHBIN pecypc] : yae6. mocobue / /1. K.
dannees, aBT. U. C. Comunckuii. - Mocksa: Jlanp, 2008. - 288 c. - (Knaccuueckas yueOHas
auTepatypa no matemaruke) (YueOHuku /uig By30B. CnenuanbHas aurepatypa) (Knaccuueckue
3aJJaYHUKU U IPAKTUKYMBI: MaTeMaTuka). - Pexum nocryna: 9bC "U3narenscrso "Jlaup". -
Heorpanuu. noctym. - ISBN 978-5-8114-0427-8.

3. Ipockypsixos N.B. COopHHK 33134 110 THHEHHOH anredpe [ DnekTpoHHEIi pecypc] / U. B.
ITpockypsikoB. - Mocksa: Jlans, 2010. - 475 c. - (Knaccuueckast yueOHas aureparypa 1o
matemaruke) (Knaccuueckue 3a1adHUKU ¥ TPpakTUKyMbl) (YueOHUKH 1715 By30B. CriennanbHas
aureparypa). - Pexxum nocryna: ObC "UsnarensctBo "Jlanp". - Heorpanuu. nocrym. - ISBN 978-5-
8114-0707-1

4. Kypom A. I'. Kypc Bbicmieii anreOpsl [DnekTpoHHsbIi pecypc]: yueb. / A. I'. Kyporr. -
Mockga : Jlanb, 2013. - 431 c.: un. - (Kinaccuueckast yueOHasi 1ureparypa 1o MaTeMaTHKe)
(JIyumme xnaccuueckue yueOHukH). - Pexxum nocryna: 9bC "M3narensctBo "Jlans". - Heorpanuu.
noctym. - ISBN 978-5-8114-0521-3.

0) IONOJIHUTENbHAS JIUTepaTypa:

1. MansreB A. M. OcHOBBI IMHEHHON anreOpsl [ DIEeKTPpOHHBIN pecypc]|: yaeOnuk / A. U.
Mamnbues. - Mocksa: Jlaus, 2009. - 470 c. : uin. ; 21 cm. - (Knaccudeckas yueOHas nurepaTypa mno
Matemaruke) (JIydmme kimaccuueckue yueOHUKU: 3HaHue. Y BepeHHOCTh. Ycenex!) (YueOHuku s
By30B. CnienuanbHas auteparypa). - Pexum gocryna: 9bC "U3narensctBo "Jlanp". - Heorpanuu.
noctym. - ISBN 978-5-8114-1009-56) nepunoauyeckue U31aHUsA HET

B) CIIHCOK aBTOPCKHX METOAMYECKUX Pa3padoTok



1. lynatoBa 3.A. Anrebpa: nuHeliHble TpeoOpa30BaHus JIMHEHHBIX TPOCTPAHCTB: ydeOHOe
nocobue / 3.A. JlymaroBa, A.U. KoBeipmmna, E.C. Jlanmuna. — Upkyrck: U3a-Bo «AcnpuHTY,
2020. 82 c. Cucrem. TpedoBanus: PC, Intel 1 I'riy, 512 M6 RAM, 1,5 M6 cBoboA. TucK.
npoctpanctBa; CD-tipuBoa; OC Windows XP u Beime, 10O pist urenust pdf-daitnos. — 3arm. ¢
skpana. ISBN 978-5-6045626-2-8

F) 0a3bl JaHHbIX, an)opMaunonno-cnpaBoqnme H ITOUCKOBBIC CUCTEMBbI

1. http://ibooks.ru/ DnexrponHo-6ubnoreunas cucrema (ObC) iBooks.Ru. YueOHuku u yueOHbIe

oCcOOUsI /151 YHUBEPCUTETOB

https://isu.bibliotech.ru/ OOO «bubaroTEX»

3. http://e.lanbook.com DuekTporno-6ubaunoreunas cucrema (3bC) Ha miardopme u3gaTenbCTBA
«JIanby»

4. http://www.biblioclub.ru Dnexkrponno-6ubnuoreuynas cucrema (ObC) YHuBepcureTcKas

OoubnoTeKa OHJAH

https://urait.ru/ O6pasoBarenbHas wiatdopma «tOpai»

6. Math-Net.Ru — O6mepoccuiickuii MaTeMaTHYECKUIN TOPTAI

no

o

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE JUCIHUIIJINHBI

6.1. Ilomemenus: u o0opyI0BaHHME

[TomemieHnust — yueOHbIE ayTUTOPHH Uil IPOBEACHUS YIEOHBIX 3aHATHH, MPETyCMOTPEHHBIX
yueOHbiM 11aHom OIIOII BO ©6akanaBpuaTa OCHaleHbl OOOPYAOBAaHUEM U TEXHUYECKHMMHU
CpeaCTBaMH O0yUYEHHUSI.

[TomemieHust JUIsi CaMOCTOSTENILHOW pabOThl O0YYaIOLIMXCS OCHALIEHBl KOMIbIOTEpHOU
TEXHUKOH C BO3MOXKHOCTBIO TOAKIIOUEHHS K ceTH «VHTepHeT» M o0ecrmeyeHneM J0CTyma B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa3oBaTenbhyto cpeny PI'BOY BO «UT'Y».

OobopynoBanue

IMpoekrop ACER*1263 DLP Projtctor XGA 1024*768,9kpan Screen Cololview. Hoyroyk
Asus X51 RL, Kononku akrtuabsie MicroLab 3KIII 3 nepeBo ¢ BHEIIHUM YCHIIMTENEM, KOMITBIOTED
Celeron J 352, kommbrorepubiii cton (1400*%700*800) onbxa, mpoektop XGA BenQ PB,
HurepaktuBHas cucrema Smart Board 680i2 co BcrpoennbiM mpoektopom Unifi4s, Hoytoyk Asus
X51 RL, muTok anexTpoMoHTaKHBIH 17135

6.2. J/IuleH3MOHHOE MPOrpaMMHoOe o0ecrevyeHne

Microsoft Office Professional 2003 Win32 Russian Academic OPEN No Level (Homep JIunensuun
Microsoft 19683056)

Kaspersky Free (YcnoBust ucrons3oBanus mo cebuike: http://www.kaspersky.ru/free-antivirus,
VYcnoBus npaBoobnaaarens, 0ecCpovHO)

LibreOffice (exeromno ooHoBmsiemoe 10, VcnoBus UCTOIB30BaHUS 11O CCHLIKE:
http://www.libreoffice.org/about-us/licenses/, 6eccpouno)

MSOffice2007 (Homep JTunensuu Microsoft 43364238)

7-zip (exxeroano ooHoBssemoe 10, YcmoBus ucmons30BaHus Mo ccbuike: https://www.7-
zip.org/license.txt, 6eccpouno)

VLC Player 2.2.4 (exeroano obHoBisiemoe [10, Y ciioBus HCIOMb30BaHKS IO CCBLIKE!
http://www.videolan.org/legal.html, 6eccpouno)

Mozilla Firefox (exxeromno oonoBissiemoe I10, Y ci1oBUS HCITOTB30BaHMS MO CCHUIKE:
https://www.mozilla.org/ru/about/legal/terms/firefox/, 6eccpouno)

SMART NoteBook (Hannune nHTepakTHBHOMN JOCKH aBTOMAaTHYECKH MIPEIOCTABIISIET JINICH3UIO Ha
nponykt SMART NoteBook SMART Notebook Software license)

VI1.OBPA30OBATEJIBHBIE TEXHOJIOI'MHU
B oOpa3oBarensHOM Ipoliecce MCIONIb3YIOTCSI aKTUBHbIE U MHTEPAKTUBHBIE (DOPMBI MPOBEACHUS


http://ibooks.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://www.biblioclub.ru/
https://urait.ru/

3aHATUIN (9BpHCTHYECKHE Oecelbl, TEXHOJIOIMHM Pa3BUTHS KPUTHYECKOTO MBILIUIEHUS, CEMUHApHI,
IPYIIOBBIE JUCKYCCHHM; W AKTUBHBIE METOJbl OOYYEHHUsS: NMPOOJIIEMHBIN, YaCTUUYHO-TIOMCKOBBIMH,
MOUCKOBBIN), pa3BUBAIONIME y OOYYAIOMIMXCS HAaBBIKOB KOMAaHIHOW palbOThI, MEXKIMYHOCTHOU
KOMMYHHKAIH, TPUHATHS PELIICHUHN, INJAEPCKUX Ka4eCTB U (DOPMUPYIOIINE KOMIIETCHIINH.

VIIL.OOEHOYHBIE MATEPHUAJIbI JISI TEKYIETI'O KOHTPOJISI YCIIEBAEMOCTH
U ITIPOMEXYTOYHOM ATTECTAIIUN

@®OoH/1 OIICHOYHBIX MATEPUAIIOB 110 TUCHUILTHHE ISl IPOBEPKU CHOPMHPOBAHHOCTH
KOMIICTEHIIMI U UX MHIUKATOPOB COACPKUTCS B OT/ACIBHOM (aiiie. Onrcanue mokasarenei,
KPUTEPHUEB U IIKAJIbI OLICHKU OLICHOYHBIX CPEJCTB COJEPIKUTCS B yueOHOM mmocoOuu: berukoBa
O.1., AynaroBa 3.A. OneHka y4yeOHbIX JOCTUKEHUI CTYIEHTOB B paMKaX KOMIIETEHTHOCTHOI'O
noaxona. Yacte 1[Tekcr]: yuebnoe nocodbue./ O.U. berakona, 3.A. [{ynatosa. — Upkyrck: OO0
UznarenscrBo «OtTHcky, 2017 — 108 c.
8.1. OueHoYHBbIC MaTepHAJIBI 1JIsl IPOBEACHHUS TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH

OneHo4nble cpeacrea Vi MPOBEACHUS TEKYHICTI0 KOHTPOJIA YCIIEBAEMOCTH

JleMOHCTPALMOHHBII BAPHAHT KOHTPOJILHOI padoThI 110 TeMe
«Cucrembl JIMHEHHBIX YPABHECHHI»

1. Pemmre cucremy ypaBHeHHH ¢ oMol Merona Kpamepa:

2%, —2X, =3X, =3

3X, +4X, —X; =1

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

2. HaiinuTe ob1iee penieHre U OHO YAaCTHOE PELICHHE CUCTEMbl TMHEHHBIX YPaBHEHMA:
6X; +4X, +5X%;3 +2X, + 3% =1

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

3X, +2X, = 2Xg + X, =—7

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

JleMOHCTPALMOHHBII BAPHAHT KOHTPOJIbHOI padoThl o Teme «O0paTHast maTtpuua. Panr
MaTpPHIbI»



BAPUAHT 1

1. Haiitu o6paTryo Marpuiy A ' W cjenaTh TpoBepKy

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

2. Ilpn KakoM 3Ha9eHHN TapaMmeTpa A cymectByer A~

1A
st A ?
A ( 3 6 )

4 5 2 3
1 0 1 0
3. HatiTu paHT MaTpHIIEL:
P : 2 3 4 5
5 b 5 b

JleMOHCTPAUMOHHBIH BADUAHT KOHTPOJIbHOI padoThl 10 TeMe «JInHelHbIe MPOCTPAHCTBAY

1. Haiitu oOmiee pemieHue U GyHIAMEHTATbHYIO CUCTEMY PEIICHUMN I CUCTEM YPaBHEHUIA:
3X,+2X, + X3 +3X, +5%, =0
6X,+4X, +3%; +5X, + 7X; =0
9X,+6X, +5%; +7X, +9%. =0
3X,+2X, +4X, +8%; =0

2. Haiitu oO6paTHyr0 MaTpuIly ABYMs crioco0amu (a) ¢ TOMOIIbIO AJIEMEHTAPHBIX MPeoOpazoBaHUii
0) ¢ TOMOIIIbIO MUHOPOB:

2 2 3
1 -10
-1 2 1

3. Jlokasarp, 4TO Kaxkmas W3 JBYX CHUCTeM: b, =(1,1,0), b, =(1,0,0), b3=(1,11) 1 c;=(0,-8,5),
Cy =(-1,-5,3), c3 =(5-4,3) fABisgercs 0azucoM, U HAWTH KOOPAMHATHI BEKTOpPa X BO BTOPOM
0asuce, €cIM U3BECTHO, YTO X = 2b; —30, —bs.

4. O6pasyer 1m MHOxkecTBO BekTopoB  {(X, Y, Z)| X>0,z<1, X,V¥,z€R} nuneiinoe

MONMPOCTPAHCTBO MpocTpaHcTBa R°?



on

JleMOHCTPAIMOHHBII BAPHAHT KOHTPOJBbHOI padoThI O Teme
«J/InHeliHbIEe MPOCTPAHCTBA»

Bapuanr 2

. HNokammre, wro cncrema sextopos r°; r° + r; —7; | + r ssnsercs Gasucom aeflcTERTensHOrO THEEHHOTO

NpOCTPAHCTEA MHOTOWISHOE CTENEHA < 3 0T OIHOTO HEMIBECTHOrC ¢ IefcTRUTENRHEIMA KoadiprmesTamm.
Haftnprre koopauaats sextopa f(z) — 2% + 227 — 5r — 4 5 sToM Baznce.

- BHHCHH‘IE.I ABIAETCH JH JIHASHEREIM OPpOCTPAHCTEOM HAI IIOJIEM { MHOMECTRO BCEX 71 - MEPDHRWX CTPOK

KOMILIEKCHRIX THCE] © ONepalHell ciloHesns
(a1 az,. .. a0) + (b1, b2, .. by) = (a1 + by,az + ba, ... an + by)
H ¢ Onepariell YMHOMEHNES () YMHOMEHES CTPOKH d = (ady, dg, . . . , f, | HA THCI0, ONpeieIeRHol 10 TpaRmTy
(r+iy)@a=(z+ yia.
B npasofi gacTe paccvaTpreaeTes obORIMHAS ONEPANHA YMHOMEHHS CTPOKH HA THCJIO
clay,ds, ..., 0,) = (oay, caa, ... eay).

Eean maoecTBo He SBIAeTCHE THHEHHED NpCTPAHCTROM, YVEAIATH, KAKHE H3 AKCHOM JIIT me srmoasa-
HXTCH.

- Hﬂn,ﬂ;m MATPHIN NEPEXOO0E OT KA 1010 H3 DasHCoE nefcTerTensHOTe THHeREOTD npeCTPAHCTHEAE KEAD-

PATHLIX MATPHIL ETOPOTG MOPHITKRL:

L0 o0 o0 01
(o0 )t (va)e (V) e (oo)
(23 (20 (31, _(01
:Il_ 1 0O L T 1 3 1 3T o 2 y AT 3 3

-7

Haftnprre koopIrHATE MaTPHIIED ( 3

6 ) B Kax1oM Dazmce.

. Hattnwrre waxyio-smnbynns O3y cHeTeMyl BEKTOPOR

a1 = (2,-1,3,5),

Gz = {3* -2, _“:I' _34]

ag = (5,2, —4, 8],

ay— (7.3, -5, —13)
basni.

H BCE BEKTOPEI CHCTEME], He BEXOUSNINE B JaHHY W a3y, BRIDAIHTE Y€pe3 BEKTOPEL

]"{SBBGTHD.I U0 KA AR 13 CHCTEM BEKTODOR

ay = (3,1,3), by = (1,5,5),
ay = (—1,-2,-2), by =(10,2,8), ssaserca 6asmcom npocrparcTea RO,
ag = (4,-5,—1), by = (0,11,9)

Haftqure koopmaaaT sextopa ¢ = 3b + be + 2By & Basuce ap, g, as.



JJeMOHCTPAUMOHHBIH BAPUAHT KOHTPOJbLHOH PadoThl Mo TeMe «MHOro4wieHbl OT OIHOI0

HEM3BECTHOI0»
BAPHMAHT 1
1. Haiimure octaTok ot geneHns Mporountena o + 15 + 3z + 1% — 2 wa 2% — L.
2. Halinure Bee 3Ha4eHHA a, NPH KOTOPLIX MHOTOYJIEH
flz) =2 = 522 + (Ba — 2)r — (13a — 22)
HMeeT KPATHHI KOpeHb.
3. Vpasueune r°+pr+q = 0 umeer KopHu T1, T2. Hanummre ypapHeHHe, KOPHAMH

5.

b ]

KoToporo GyayT sucia T3, T3

Senserca an maorouwted 3r° — 1322 + 7r — 1 npupomumem van Z, Q, R, C?
JanuumnTe paznoiKeHHe Ha HEMPHBOIHMBIE MHOMHTENH.

. v 3 IS 1o -
Paznosure mMuorounen ! — 622 + 25 na HenpueommMEle MHozKHTen Han (), R,
.
Hzgectro, gro muorowned =4+ 3% + 222 — x L 5 umeer kopens xp = —2 — i,

Haiinwre gee KOPHH MHOTOYJIEHA.

8.2. OueHoYHbIe MATEpHAJBI JJisi MPOMEXKYTOUHOIi aTTrectanmuu (B ¢opme dK3aMeHAa WIH
3ayera).

Bomnpocel k 3x3amMeny (2 Kypc)
1.
2.

o Uk~ W

~

9.

10.
1.
12.

1

MeTton MaTeMaTnyecKo HHIYKIUH (B 3a/1a4ax).

CoBMeCTHBIE U HECOBMECTHBIE, OIPEACICHHBIE U HEONPEICIICHHbIE CHCTEMBl JIMHEHHBIX
YpPaBHEHU.

Merona I'aycca pemieHus CUCTEM JTMHENHBIX YPaBHEHUMN.

Onpenenureny 2 U 3 TOPSAAKOB U UX CBOWCTBA.

Omnpenenurens. MHIyKTUBHOE ONpEEIICHNUE.

Teopema o0 cBoOWCTBaxX omnpenenuTens. Teopema CcyMmMe NPOU3BEACHUW BJIEMEHTOB
OTIpeJIeNINTENIS Ha ajdredpanyecKue JOMOJIHEHUS] COOTBETCTBYIOIMX IEMEHTOB APYrOi CTPOKH.
Teopema Kpamepa o pemieHrn onpeiesIeHHbIX CUCTEM JIMHEUHBIX YPABHEHHIA.

Marpuua, Buasl matpull. JleicTBus Haj MarpunaMmu. TeopeMa O CBOMCTBAX ACUCTBUN Hal
MaTpHULAMHU.

O6parnas marpuna. opmyia Hax0XAeHUS 0OPATHON MaTPHUIIBL.

Munop matpuiisl. Panr matpuisl. Teopema o panre MaTpuiibl TpaneueBUAHON (GOPMBL.
Teopema Kponekepa-Kanenian o COBMECTHOCTH CUCTEMBI TMHEWHBIX YPABHEHUH.
@dyHIaMEHTANIbHAsT CUCTEMa pEIICHWH OJHOPOJHOM CHCTEMBI JIMHEWHBIX YPaBHEHUU.
MHOTr000pasue pereHnii HEOJHOPOAHOM CUCTEMbI TMHEWHBIX YpaBHEHHH.

Bomnpocs! k 3x3ameny (3 kypc)

1.

abrwn

MHorouieHsl OT OJHOM TEPEeMEHHOW HaJ YHCIOBBIM ToJieM. AJjreOpandeckoe U
(YHKITMOHATTFHOE PABEHCTBO MHOTOYJICHOB.

JemumocTts MmHOroueHoB. CBoMcTBa AemumMocT. YacTHOE M OCTAaTOK.

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

B3anmHO pocThie MHOTOUJIEHBI M UX CBOMCTBA.

HenpuBoauMblie MHOro4sieHbI M MX CBOWCTBA. Pa3noxkeHune MHOrousjeHa B IPOU3BEICHUE
HEMPUBOAUMBIX MHOTOUYJIEHOB



©

10.
11.
12.

13.
14.
15.
16.
17.
18.

19.

[Ipon3BoHas MHOrOUJIEHA U KPaTHOCTh KOpHs. OTAeNeHNe KPaTHIX MHOKUTEIEH.
OcHoBHast Teopema anreOpsl HenpuBoarMble MHOTOWIEHBI HAJ MOJIEM KOMIUIEKCHBIX YHCEI.
®opmyisl Buera.
MHorouneHns! HajJ 0JIEM JEHCTBUTEIbHBIX YUCEN.
MHorounessl Haj IOJIEM palMOHAIBHBIX 4YMCell. PanuoHanbHblE KOPHH MHOTOYWIECHOB C
LETBIMH KO3 (HUITUCHTAMH.
Henpusoaumble MHOTOUYJIEHBI HaJ [TOJIEM pallMOHAIBHBIX uKces. Kpurepuil DiizeHIITeHa.
JIuHeitHOEe TPOCTPAHCTBO.
JIunelinasi 3aBUCUMOCTD U JIMHEIHAS HE3aBUCUMOCTh CUCTEMBI BEKTOpPOB. CBOMCTBA
JIMHEWHOM 3aBUCUMOCTH.
OcHoBHasl TeopeMa O JIMHENHON 3aBUCUMOCTH.
MakcumanbHble JUHEHHO HE3aBUCUMBIE ITOJCUCTEMBI.
PaHr cucreMbl BEKTOPOB. DileMEHTapHbIe IPeoOpa30BaHMs CHCTEMbI BEKTOPOB.
basuc u pazmepHocTs nuHelHOro npoctpaHcTBa. [Ipeo6pa3oBanue KOopIuHAT.
JIuneiinble npeoOpa3oBaHUs JIMHEHHBIX IPOCTPAHCTB.
Martpunia nuHerHoro npeodpazoBanus. CBsA3b MEXKAY MaTpULIAMU JIMHEHHOTO
npeoOpa3oBaHus B IByX Oa3ucax.
Onepanuu HaJ TUHEHHBIMU MPeoOpa30BaHUSIMU.

JleMOHCTPAUMOHHBI BAPUAHT 3K3aAMEHAIIMOHHOTO0 OMIeTa

BAPUWAHT 1

1. C nomoubmo MeTOo Kpamepa Hali/1iTe 3HaYeHlle HEU3BECTHOTO 9 :

Lo

( 201 + 219 —23 + 24 =4
4oy + 320 —x3 + 224 =6
81 + Hwg — 3wy + 4y = 12

L 3.1?]_ + 3.’3:‘2 — 2.1’3 + Q;E,i = 6

Haiinre obriee n oo 9acTHOE peIleHNe CHCTEMBI YDABHEHHI, cleaiiTe MPOBEPKY :

(22 — @9+ 32 — T, =5

6y —3a0 a3 —day =7

4z — 229 + 1423 — 312y = 18
2.1‘1 —x9 + ]_1.13 — 24.1‘4 =13

Y

3. J_-[_OKa}KIITE‘: HTO JILJIA M0H0ro HaTypaJIbHOT'O 7 CIIpaBelJIIBO.

(a) 10™ 4+ 18n — 1 gennres nHa 27;

‘ - ¢ _ n(n+1)(dn+5)
(b) 1-342-54+...+n(2n+1) = =5 —>=.
4. Haitnure Moaysas u apryment umncia (—3 + %i}”.

«Ile
PO

JlokyMeHT cocTaBiieH B cooTBeTcTBUU ¢ TpeboBaHusmMu OI'OC no nanpasnenuto 44.03.01
Jlaroruyeckoe 00pazoBaHMe», YTBEPXKICHHOTO MPUKa3oM MUHHUCTEPCTBa 00pa30BaHus U HAYKU
or 22 despans 2018 r. N121 «O06 yrBepxkaeHuu QeaepanrbHOro TOCYAapCTBEHHOTO

O6p3.30BaTCJIBHOFO CTaHJapTa BBICIICTO 06p330BaHI/I}I - GaKaHaBpI/IaT 110 HaIIpaBJICHUTO MOATOTOBKHN

44.03.01 Ileparornuyeckoe oOpa3oBaHUE», C YUETOM TpeOOBaHUH MpPOQecCHOHATBHOTO CTaHapTa

«Ile

naror (megarornyeckast AesiTebHOCTh B JIONMIKOJIBHOM, HaYaIbHOM OOIIIEM, OCHOBHOM OOIIEM,

cpenHeM o01eM o0pa3oBaHuM)» (Mpruka3 MUHHUCTEPCTBA TPY/la U COMTMATBHOM ATl PD oT «18»
okTs10pst 2013 1. Ne 544n).
ABTOopbI nporpammbl: Kosbipimmna AWM., k.¢.-M.H., goueHT kadeapsl maremaTuku 1 MOM;

Jlan

mmHa E.C., k.¢.-M.H., 1o1eHT kadpeapsl mareMaTuku 1 MOM.

Hacrosmmas mporpamma He MOKET OBITh BOCTIPOM3BEICHA HH B Kakoi (hopme 6e3



MIPeIBAPUTENILHOTO MUCbMEHHOTO pa3pelieHust kageaprl-pa3paboTurka NporpaMMsl.



