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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 OOYUCHHUS MO TUCIUTUIMHE (MOTYITI0), COOTHECEHHBIX
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 JIMHEHHON anreOph
MaTEMaTHKH 7Sl PEeIICHHUSI pamKax 3a1a4d y4eOHOTO YMeTh: UCHOTB30BaTh MOTOKEHUS
TEOPETUICCKHUX U Kypca, GOpMHUPYET ITH JUHEWHON aJIreOphl, TCOPUU
MPAKTUYECKHX 3a7a4 yYMEHHUsI Y 00yJaronnuxcs B MHOTOYJICHOB U alreOpandeckux
y4eOHOT0 XapakTepa, MPOIIeCcCe peaTn3aluu CHUCTEM JTsl aHAJIM3a OCHOBHBIX
(dbopMuUpYeT 3Ty CIOCOOHOCTh | OCHOBHBIX MPOTpPamMM 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 ISl HHTEpPIIpETalluu
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 00JlacTel 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;
OnpeJIeJIeHUs OCHOBHBIX OHATHUH,
(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/ICTBAMU 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 3HAYEHUs
MaTeMaTHYECKUX CYXICHUH,
MIPaBWJIBHOCTD
MaTeMaTHYECKUX
YMO3aKIIIOUECHUH,
OCHOBBIBASICh Ha
OIPEIEICHUAX OCHOBHBIX
JIOTHYECKUX  OIepanud |

OTHONICHUH, (HOpMUPYET ITH
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
MIOJIOKEHUSAMH, 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
OIMCAaHUs JOTUYECKON CTPYKTYPBI
TEOpUU

[1K-4 ciocoben
UCII0JIb30BATh
ANITOPUTMUYECKHUH MOIXO0
IPU TIOCTPOCHUU
MaTeMaTU4eCKUX MojeIel 1
METOJIOB JISl PEIICHHS
TEOPETHUECKHUX U
NPaKTHYECKHX 33724
y4eOHOro 1
MCCIIEI0BATEIBCKOTO
Xapakrepa, popMupyeT 3Ty
CIOCOOHOCTB Y
o0yyaromuxcs B mporiecce
peanu3aiui OCHOBHBIX
nporpamm o0y4eHus
MaTeMaTuKe Ha
COOTBETCTBYIOIIEM 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 U
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

Brnagerts: 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
MaTEeMaTUKHU 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
M3BECTHBIE MATEMATHUECKHUE 33]1a41
COOTBETCTBYIOIIUX TEOPHIA

YMeTh: IepeunciaiTh OCHOBHBIE
JTanbl Pa3BUTHUS alreOpsbl

Bnanets: MeTonamu
npecTaBieHus (pparMeHToB
coJiepKaHusl IKOJIBHOTO 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 Npe/ICTaBlIeHNE 00
OCHOBHBIX 3Talax pa3BUTHS
paccMaTpUBaeMbIX TEOPH, 3HAThH
M3BECTHBIE MATEMAaTUYECKHUE 33/1a4U
COOTBETCTBYIOIIUX TEOPHUM

YMeTb: WIITI0CTPUPOBATH
XapaKTepHbIEe 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 MaTEMAaTHYECKHE 3a1a91
COOTBETCTBYIOIINX TCOPHI

YMeTh: COOTHOCHUTH HOBBIC
CBEJICHUS C HaIlpaBJICHUEM
paSBI/ITI/ISI MAaTCMATUKU U
(hopmyaupoBaTh HOBBIC 33/1a4H 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
pa3BHUTHS MIKOJILHOTO Kypca
MaTEeMaTHKHU C TOYKH 3PECHUS
COBPEMEHHOTO COCTOSIHHS
AJIEMEHTAPHOM M BBICIIICH
MaTEMaTHKHU ¥ HCIIOJIh30BaTh
pe3yJIbTaThl aHATTN3a B
MIPOLIECCe pean3aIuu
OCHOBHBIX IIPOrpaMm
0o0y4eHHs] MaTEMaTUKE

NAK-nk7.1:

yCTaHABJIUBACT
COOTBETCTBUE MEKIY
OCHOBHBIMH MTOHITUSIMHU
Pa3IMYHBIX PA3/IEI0B
COBPEMEHHOI MaTEeMaTUKHU U
WX aHAJIOTaMH B IIKOJIBHOM
Kypce MaTeMaTHKH B
mporecce pean3anuu
OCHOBHBIX IIPOrpaMM
00y4eHHsT MaTEMaTUKE

3HAaTh: NPUJIOKEHUS N3Y4aEMbIX
TEOPETUYECKUX TIOHATUN U
IIOJIOKEHUH B LIKOJIBHOM Kypce
MaTeMaTHKH (B PaMKax OCHOBHOT'O
Y JIONIOJIHUTENILHOTO 00pa30BaHus)
YMeTh: WILIIOCTPUPOBATh
M3Yy4aeMbIil TEOPETUUECKUI
MaTepuan pumMepaMu
COOTBETCTBYIOIIMX MTOHATUHI U3
IIKOJIBHOTO Kypca MaTeMaTUKH
Bmagers: MeTogamu
npezcTaBieHus: GparMeHTOB
coJiepKaHus NIKOJIBHOTO Kypca
MaTEMATHUKH 110 COOTBETCTBYIOIUM
paszenaM 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

3HAaTh: MPUIIOKEHUS H3yIaeMBIX
TEOPETUYECKUX MOHATHH U
MOJIOKEHHI B IIKOJIBHOM Kypce
MaTeMaTHKH (B paMKax OCHOBHOTO
1 JOTIOJIHUTEIBHOT0 00pa30BaHMsl)
YMeTb: aHaU3UPYET JOTUKY
Pa3BUTHS COlEPKATEIBHBIX
areOpandecKux JIMHUHM HIKOJIBHOTO
Kypca

Brnaners: MeToamu aHanmsa
cozieprKaHus IKOJIBHOTO Kypca
ayreOpbl




IV. COOJEP/)KAHUE U CTPYKTYPA JUCHUIIJINHbI

4.1. O6beM TMCUMILUTHHBI (MOYJIs1) U BHABI Y4eOHOI padoThI

Bun yuyeoHoii padoThl Bcero Kypc 2 Kypce 3
1acos / 3HUMHAA JICTHSAA 3UMHAA JICTHSA
AyIUTOpHBIE 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 pabotsr (JIP)
Koncyabrannu (Konc)
CamocrosiTesnnas padora (CP) 400 68 77 136 119
Bua npomexxyTodHO# aTTecTanuu (3ayer, 18 K3 K3
aKk3aMeH), yachl (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

*

Konmakmnasn paboma exmouaem 6 cebs: yueOnvie 3auamus (leKyuu, NpaKmuyecKue 3aHAmus, 1a60pamopuvle pabomot),
KOHCYIbMayull, UHYI0 KOHMAKMHYI pabomy (npogedeHue npomedxcymouHol ammecmayuis), npeoycmMampusaouyio epynnosyr uiu
uUHOUBUAYANbHYI0 pabomy obyuarowuxca ¢ neoazoeudeckumu padomuuxamu. Kowmaxmmuas paboma moscem O6vimv ayoumopHol,
BHEAYOUMOPHOU, A MAKHCE NPOBOOUMBCSL 8 DAEKMPOHHOU UHPOPMAYUOHHO-06PA308AMENbHOU cpede.




4.2. ConepxaHue y4eOHOTro MaTepuaia JMCUMILIMHBI (MOTYJIs1)

Ne Paznenbl nucUUIUIMHBL U UX AUAAKTUYECKUE €UHULIBI
Omnpenenurenun 2 U 3 NOPSAKOB, X CBOWCTBA M IPUMEHEHHE K PellIeHHI0
1 CHCTEM JIMHEHHBIX YPaBHEeHUI
11, | Omnpenennremnu 2 u 3 IOpsKOB
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 | Onpenenureny, uX cBorcTBa. ONpPEASTUTEIN BBICIINX MOPSIKOB
23 | Meron Kpamepa perieHus CHCTeM JTHHCHHBIX ypaBHCHHI
3 Metoa maTeMaTH4eCKOl HHAYKIMHU
31 | Meron MaTeMaTHYeCKONH HHIYKIIMH
4 KoMmuiekcHble ynciia
JelicTBUst Ha/l KOMIUIEKCHBIMU YHCIaMu B anredpandeckoit popme. ['eomerpuyeckas
4.1 WHTEpIpeTans
JelicTBUs Ha/l KOMIUIEKCHBIMH YMCIaMU B TPUTOHOMETpHUUeckoit popme. Dopmya
4.2 Myagpa. KopeHb 13 koMIiekcHOro yucia. ['eometpuueckass MHTEpIpeTalus
5 Marpuubi
5.1 | Marpuibl, 1eiCTBHS Hal MATPULIAMH
5o | OOparHas marpuua. IIpuveneH#e onpenenuTencii K BBIMUCICHHIO 00PAaTHBIX MaTPHIL
5.3 Panr maTtpuiet
OnHOpOIHBIE CHCTEMBI JIMHEHHBIX YpaBHEHUNH. MHOroo0pasue pereHuit
5.4 HEOJHOPOJIHOW CUCTEMBI JIMHEWHBIX YpaBHEHUN. Penienre cucrteM ypaBHEHUN Hal
Pa3IMYHBIMU YHCIOBBIMH MOJISIMU
6 Teopust MHOTO4JIEHOB
6.1 | OCHOBHBIC aNreOpanyecKue CHCTEMBL: IPYIIBL, KOMIbLA, OIS




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

6.2
Henenue MHOTOUYIEHOB ¢ ocTaTkoM. CBoicTBa ienuMocTh. Anroput™m EBkiunaa.
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. EBKIANI0BBI IPOCTPaHCTBA
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 CAMOCTOSITE/IbLHYI0 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 ITOCIIEIOBATEIBHOCTH 2 2 68 KoHntponbHas padota IIK1, TIK3, I1K4,
72
TIK3, TIK7
3 Marpuubl. OnpeneauTein.
CucreMbl TUHEHHBIX YPABHEHHU
4 Onpenenurenu 2 u 3 MOPSAIKOB.
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 BBIYUCIICHUIO
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. Herpusoaumele
MHOTOWIECHBI. JINHENHbIE
npocTpaHcTBa. JInHEHHbIE
peoOpa3oBaHUs JTUHEHHBIX
MIPOCTPAHCTB




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

MCIOJIb30BaHNE PA3TUYHBIX HHPOPMAIIMOHHBIX PECYPCOB, B TOM YHCJIE PACIIONOKCHHBIX Ha
unpopmanronHom nopraiie [T UTI'Y B kabuHeTax AUCHUILINH Kadeaphl, TSl IOATOTOBKH K
3aHSATHUSM U BBIIIOJIHEHUS 3a1aHuii (pedepaToB, JOKIAIOB, TPOEKTOB);

CaMOCTOSITENIbHOE U3YUYCHHE TEM YYeOHOU MPOrpaMMbI, KOTOPHIE C COICPIKATEILHON TOUYKHU
3peHUsi MOTYT OBITh OCBOCHBI CTYJIEHTOM CaMOCTOSITEIbBHO M KOTOPBIE MMEIOT BBICOKHI

YPOBEHb y4eOHO-METOJMUECKOr0 OCHAIICHUS;
® COCTaBJICHHE KOHCIIEKTOB II0 TEMaM, BBIHECEHHBIM Ha CaMOCTOSTEIBHOEC HW3Y4YCHHUE
IIOJIHOCTBIO WJIA YaCTUYHO;
® [IOArOTOBKY K IPAKTUYECKUM 3aHATHUSAM I10 BCEM TEMaM Kypca;
® BBINOJIHEHUE B TEUEHHE CEMECTPAa KOHTPOJIBHBIX pabOT MO TeMaM MPAKTHYECKUX 3aHATHM,
KOTOpbIE B COBOKYITHOCTH 00O€CHEYMBAIOT CHCTEMATHYHOCTb MPOMEXYTOUHOH aTTecTallu
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 [ DnekTpoHHEBIH pecypc] : yueb. 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 BeIciie anredpe [DneKTpoHHEIH pecypc] : yueo. mocodue / 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 PAKTUKYMBI: MaTeMaTka). - Pexum nocryna: ObC "Usnarenscrso "Jlaus". -

Heorpanuu. noctym. - ISBN 978-5-8114-0427-8.

3. Ipockypsixos N.B. COopHHK 33134 110 THHEHHOH anredpe [ DnekTpoHHEIi pecypc] / U. B.
ITpockypsikoB. - Mocka: 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 Bricmieii anreOpsl [DnekTponHslil pecypce]: yueb. / A. I'. Kyporm. -
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 IUTEpaTypa:

1. MansreB A. M. OcHOBBI IMHEHHON anreOpsl [ DIEeKTPpOHHBIN pecypc]|: yaeOnuk / A. U.
Mamnbues. - Mocksa: Jlaus, 2009. - 470 c. : uin. ; 21 cum. - (Knaccudeckas yueOHas nutepaTypa mno
Matemartuke) (JIydmime kiaccuueckue yueOHUKU: 3HaHue. YBepeHHOCTh. Ycnex!) (YueOHuku st
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: nuHeilHbIe MpeoOpa3oBaHus JIMHEHHBIX IPOCTPAHCTB: ydeOHOe
nocobue / 3.A. JlymaroBa, A.U. KoBeipmmna, E.C. Jlanmuna. — Upkyrck: U3a-Bo «AcnpuHTY,
2020. 82 c. Cucrem. TpedoBanus: PC, Intel 1 I'rir, 512 M6 RAM, 1,5 M6 cBo60A. quckK.
npoctpanctBa; CD-tipuBoa; OC Windows XP u Beime, 10 pist urenus 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 /U151 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-6ubnuoreunas cucrema (ObC) YHuBepcuterckas

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

[TomenieHnust — yueOHbIE ayTUTOPHH Uil IPOBEACHUS YIEOHBIX 3aHATHH, MPETyCMOTPEHHBIX
yueOHpiM 11aHom OIIOII BO 0GakanaBpuaTa OCHAleHbI OOOpPYAOBAaHUEM M TEXHUYECKUMHU
CpeaCTBaMH O0yUYEHHUSI.

[TomemieHust JUIsi CaMOCTOSTENILHOW pabOThl O0YYaIOLIMXCS OCHALIEHBl KOMIbIOTEpHOU
TEXHUKOH C BO3MOXKHOCTBIO TOIKITIOUEHHs K ceTu «VHTepHeT» M obOecnedeHHeM J0CTyrna 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 npaBoobagarens, 0eccpoyHo)

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 HCIOIb30BaHKs IO CCBLIKE:
http://www.videolan.org/legal.html, 6eccpouno)

Mozilla Firefox (exeromno ooHosiemoe 10, Y cioBHst HCTIOIB30BAHUS MO CCBUIKE:
https://www.mozilla.org/ru/about/legal/terms/firefox/, 6eccpouno)

SMART NoteBook (Hanuure HHTEpaKTHBHOM JOCKH aBTOMATHYECKH MPEIOCTABIISIET JIMIICH3UIO 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/

3aHATUI (9BpHCTHYECKHE Oecelbl, TEXHOJOIMH Pa3BUTHS KPUTUYECKOTO MBIIIJICHHUS, CEMHHApBHI,
IPYIIOBBIE JUCKYCCHHM; W AKTUBHBIE METOJbl OOYYEHHUsS: NMPOOJIEMHBINH, YaCTUYHO-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 IIPOMEXYTOYHOM ATTECTALIMA

@®OoH/1 OIICHOYHBIX MATEPUAIIOB 110 TUCHUILTHHE ISl IPOBEPKU CHOPMHPOBAHHOCTH
KOMIICTEHIIMI U UX MHIUKATOPOB COACPKUTCS B OT/ACIBHOM (aiiie. Onrcanue mokasarenei,
KPUTEPHEB U IIKAJIbl OLIEHKN OLEHOYHBIX CPECTB COJACPKHUTCSA B ydeOHOM mocoduu: berakosa
O.1., ynaroBa 3.A. Onenka y4eOHBIX JOCTHKEHHH CTYICHTOB B paMKaX KOMIIETEHTHOCTHOTO
noaxona. Yacte 1[Tekcr]: yuebnoe nocodbue./ O.U. berakona, 3.A. [{ynatosa. — Upkyrck: OO0
UszparensctBo «OTTHCKY», 2017 — 108 C.

8.1. OueHoYHBbIC MaTepHAJIBI 1JIsl IPOBEACHHUS TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH

Martepuajbl TeKylIero KOHTPOJIsi COrJIacoBaHblI ¢ 1m.4.3.

JleMOHCTPAUMOHHBI BAPUAHT KOHTPOJIbHOI PadoTHI O TeMe
«CucreMbl JINHEHHBIX YPABHEHUI»

1. Pemute cucremy ypaBHeHHi ¢ moMoIsio Mmetoaa Kpamepa:

2%, —2X, —=3X; =3

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

3X, +5X, + X, =—4

2. Haiigute oO1iiee perieHye v 0IHO YaCTHOE PELICHUE CUCTEMbl TMHEHMHBIX YpaBHEHUMN:
6%, +4X, +5X; +2X, +3%X; =1

3X; + 2%, +4X3 + X, + 2% =3

33X, +2X, —2X3 + X, =—7

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

JleMOHCTPAIMOHHBII BAPHAHT KOHTPOJIbHOH padoThl 0 Teme «O0paTHast maTrpuna. Panr
MaTpUIbD»

BAPHAHT 1

. Hafttn oBpartnyio matpuiy A~' 0 cjesaTh NpoBepKy
A-'A=F:

A 1 1 0

2. Ipn kakom 3maveHny napamerpa A cyuecrsyer A

A A ( = )’.’
3 G

3. Haftry paur Marpuibt:



JleMOHCTPAUMOHHBIH BADUAHT KOHTPOJIbHOI PadoThI 10 TeMe «J/InHelHbIe MPOCTPAHCTBA»

1. Haiitu oGmmee perienue u GyHIaMEHTAIBHYIO CUCTEMY PEIICHUH ISl CUCTEM ypaBHEHHUI:
3X+2X, + X, +3X, +5X%; =0
6X,+4X, +3X; +5%X, + 7%, =0
9X,+6X, +5%; + 7%, +9%x, =0
3X,+2X, +4X, +8%; =0

2. Haiitu oOpaTHyI0 MaTpHIly ABYMSs crioco0amu (a) ¢ IOMOIIBIO AJIEMEHTAPHBIX peoOpa3oBaHuit
0) ¢ TOMOIIIbIO MUHOPOB:

2 2 3
1 -10
-1 2 1

3. Jokasarp, 4TO Kaxaas W3 ABYX CHCTeM: b; =(1,1,0), b, =(1,0,0), bs=(1,1,1) U c¢; =(0,-8,5),
¢y =(-1,-5,3), ¢3 =(5-4,3) fABIsAeTCS 0a3ucoM, M HAWTU KOOPJIMHATBI BEKTOpa X BO BTOPOM
0asmce, €cIM U3BECTHO, UYTO X = 2b; —3b, —bs .

4, OGpasyer 1m MHOXKecTBO  BekTopoB  {(X, Y, Z)| Xx>0,z<1, X,Y,Z€R} nuneitnoe

HOIIPOCTPAHCTBO IIPOCTpaHcTBa R*?



JleMOHCTPAIMOHHBII BAPHAHT KOHTPOJBbHOI padoThI O Teme
«/IuHelHbIe POCTPAHCTBA)

Bapuanr 2

. Mokaxure, 7m0 cucrema BeKTopos r; r° + 1; —r; | + 7 asasierca Gasncom AeflCTBHTENLHOIO JTHHEEAHOMO
IPOCTPAHCTBA MHOIO'IEHOB CTENEHN < 3 OT O/[HOTO HEM3BECTHOI'O ¢ JeflcTBHTeNbHEMI Koo dumenTamn.
Haftmrre xoopmusaTs: sexropa f(z) — 2° + 272 — 5 — 4 B s1oM Basuce.

- macmrpe, SIBJIAIETCS JIA JIHHEeRHKIM HpOCTPAHCTBOM HAJI NoJeM (' MHOKECTBO BCEX 71 - MEPHRKIX CTPOK
KOMILUIEKCHBIX YHCEJ C ouepmmeﬂ CIIOKEeHN S

(ar,az,....85) + (b1, b2,... . by) = (@1 + By,az + ba,y ... jan + by)
1 ¢ onepariefl YMHOMKEeHNS (&) YMHOKEHHS CTPOKH @ = (@, da, .. . . @, ) Ha THCII0, ONPEeesieHHON 10 ITPaBIIIy
(r+iy) ®a=(z+yia.
B npasofl uacTi pacematpuBaercs 0OnIMHAS ONEPANHST YMHOMKEHIS CTPOKH HA THCIIO
clay,as,....a,) = (cay, caq,. ... cay,).

Ecan mHOXeECTBO He sBagercd JmHelHRIM [IPOCTPAHCTBOM, yKasaTh, kakie n3 akcuoM JII1 e Brmoans-
HOTCH.

. Hattzprre MaTpunm nepexofos or Kaxaoro 13 6asncos JeflcTBUTENLHOTO JHEENHOIO NPOCTPAHCTEA KBAjl-
PATHBIX MATPHIl BTOPOTO HOPHJIKA!

1 0 00 00 01
a”‘:(o 0)112:(1 o)'l3:(0 1)’14:(0 o)

R 2:.0 3 , 0 1
b)i"(lo)al".':(ls))lsz(o )‘4:(2 3)

Haftrre KOOPAMHAThI MATPHILEL ( 3 —46 ) B KaxoM basnce.

[

o

. Hamrre xakywo-snbyan Basy cucreMmu BeKTOPOB
a; = (2,—1,3,5),

as = (3,—2, —10, —34), _
a3 — (5.2, —4,6), i1 Bee BEKTOPHI CHCTEMBI, He BXOASAININE B JaHHY 10 Dasy, BRIPA3HTL 1€Pe3 BEKTOPHL
a4 = (7. 3, —5, - 13)

Hazni.

5 Hsnecrno, HUTO Kaxj1asi 13 CHCTEM BEKTODOB

a; = (3,1,3), by = (1,5,5),
as = (—1,-2,-2), by =(10,2,8), ssasercs Gasucom npocrpancrsa R°.
as = (4,—5,—1), by =(0,11,9)

Haftrre xoopauaaTht Bexropa ¢ = 3b; + by + 2by 8 6aznce a,, aq, as.



JJeMOHCTPAUMOHHBIH BAPUAHT KOHTPOJbLHOH PadoThl Mo TeMe «MHOro4wieHbl OT OIHOI0
HEM3BECTHOI0»
BAPHAHT 1

== 45 27 5 0 - ¢ 1 2
alJIHTEe OCTATOK OT JIeJIeHHA MHOIOYWIeHa T + T + 9T g L J“1 — 2 Ha T — 1.
1. H ® 3r!

2. Haiiymure Bee 3Ha4%eHus a, NPH KOTOPLIX MHOIOYJeH
N (5 I\ e (1° D)
f(x)=12" —52°+ (ba — 2)x — (13a — 22)
HMEeT KpPaTHBI KOPeHhb.

, r 2 :
3. ¥pasueune r°+pr+q = 0 umeer kopun 1), r. Hanummre ypasnenne, Kopuamu
KoTOporo ByayT uncia rj, 3.

v x ¢ 2 - r - &
4. Slenserca mu muorowten 3r* — 1322 + 7r — 1 npusomumuim nax Z, Q, R, C?
3anuiuTe pasjiokenne Ha HellPHBOANMbIE MHOMXHTE/H

N — :
5. Paznoxure muorounen * — 6z + 25 ua wenpupomumsie Muoxurenn naa @, R,
C.

3

6. UzBecTHo, uro MHorownen xt + 373 + 222

— T + 5 UMeeT KOpeHb Ty = —2 — i.
Haiizinre Bee KopHH MHOTOYJIeHA

IIpuMepsI TeCTOBBIX 3a/1aHUil 1/ oneHnBaHusA copmupoBaHHocTH komnerenuun K-8

3aganue 1. Ogna u3 ueneit ®I'OC COO 3axnrodaercss B MPEEMCTBEHHOCTH 00pa30BaTENIbHBIX
IIPOrpaMM Ha pa3jInYHbIX CTYNEHsIX oOpa3zoBaHus. PaccMoTpuM 3aady U3 HIKOJIBHOTO y4eOHUKa 110
anrebpe ans odydaromuxcs 8 kinaccoB «Macca 15 kunuueit u 5 nmnako61okoB paBHa 64 kr. Kakosa
Macca OJIHOTO KUPIIMYa U OJHOTO LUIAKOOJIOKA, eClid 5 KUpIuYel Tsokenee 2 IIIaKoOJIOKOB Ha 3
Kr?». MaTtemaruueckas MOJAENb ATOM 3aJaud B OOIEM BHUJE HCCIEAYeTCS B Kypce JIMHEHMHOMN
anreOpsl. BeibepuTe Ha3BaHUS METOJIOB, MTPEIHA3HAYEHHBIX JIJIS1 HCCIIE0BAaHUS TaKUX MOJIEIIEH:

1) meton Kpamepa

2) MeTo/1 HeolpeIesIeHHbIX KO PHUIIMEHTOB

3) MeTo UCKITIOUEHHU ST HEU3BECTHBIX

4) anroput™m EBKkinaa

3ananme 2. Ha xypce anreOpsl CTyAeHTHI paccMaTpuBaiu 3aaa4dy «Onpeaenure a u b tak, 4ro0bI
tpéxunen ax* + bx3 + 1 nenuncs na (x — 1)%?». Kakue >dQeKkTHBHBIE CIOCOOBI PEIEHUs 3TOM
3a/1a4M OyJylIue Yy4uTesass MOTYT NMPEeASIOKUTh O0yJaroIIMMCs P MIPOBEIEHUH 3aHATHI B pamMKax
JIOTIOJTHUTEIBHOTO MaTEMaTHYECKOTO 00pa30BaHMUS:

1) ITocnenoBarensHoe mpuMeHeHHEe TeopeMbl besy u cxemsl ['opaepa

2) Ilpumenenue TeopeMsl Bueta

3) UccnenoBanue COOTBETCTBYIONMIECH (PYHKITMHA METOAAMH HEMPEPHIBHON MaTeMaTHKH



4) HerocpeacTBeHHOE JIeJICHHE MHOTOWIEHa HA MHOTOYICH, CBOJIAINEE 3a/1a9y K IPUMEHEHUIO
METO/1a HeOoIpeIeTICHHBIX K03 PUIIHEHTOB

8.2. OneHoYHbIe MATEpPHAJBI JJisi MPOMEXKYTOUHOI aTTrectanmuu (B ¢opme dK3aMeHAa WIH
3auera).

BonpocsI k 3k3amMeny (2 Kypc)

1. Merton MaTeMaTHyeCKON MHAYKIMH (B 3a/1a4ax).

2. CoBMeCTHbIE M HECOBMECTHBIC, OIpPEIEICHHbIE U HEOINpEAENCHHbIE CUCTEMbl JUHEHHBIX
YpaBHEHUH.

3. Merona [Maycca penieHus: CUCTEM JIMHEHHBIX YPaBHCHHH.

4. Omnpenenurenu 2 U 3 NOPSAKOB U UX CBOWCTBA.

5. Omnpegenutens. UHAYKTUBHOE OnpesiesieHUE.

6. Teopema o cBoicTBaXx ompeaenuTens. TeopemMa CymMMe TIPOU3BEICHUN AJIEMEHTOB
OTIpeICTUTENS Ha alreOpandeckue JOMOTHEHHUSI COOTBETCTBYIOIIUX 3JIEMEHTOB IPYTOi CTPOKHU.

7. Teopema Kpamepa o perieHuH ONpeesIeHHbIX CUCTEM JTMHENHBIX YPaBHEHUH.

8. Marpuna, Buasl marpuil. JleiictBus Hajg Matpunamu. Teopema o cBOWCTBaxX IEHCTBUHA Haj
MaTpULAMHU.

9. OO6patHas maTtpuna. @opmyiia HaX0XKACHUs 00PaTHON MAaTPHILIBI.

10. Munop matpuisl. Panr matpuiiel. Teopema o panre MaTpuIlbl TpanenueBUAHON GOPMEL.

11. Teopema Kponekepa-Kanemiu o COBMECTHOCTH CUCTEMbI TMHEHHBIX YpaBHEHUI.

12. ®ynpaMeHTanpHass CHCTEMa pEIICHUH OJHOPOAHON CHCTEMBl JIMHEHHBIX YpaBHEHUIL.
MHOTroo0Opasue peleH’i HeOJHOPOAHOM CUCTEMbI IMHEWHBIX YpaBHEHHH.

Bomnpocsl k 3x3ameny (3 Kypc)
1. MmuorouneHsl OT OJHOM MEPEMEHHOM HaJ YHUCIOBBIM TMoieM. Auredpandeckoe U

(YHKIIMOHATIbHOE PaBEHCTBO MHOTOYJICHOB.

Jemumocts MHOTOUIEHOB. CBOMCTBA IeTMMOCTH. YacTHOE U OCTAaTOK.

HO/I mHorounenos. Anroput™m Esknuna. JIuneitnas ¢opma HO/I.

B3anMHO IpocThIE MHOTOWIEHBI U UX CBOWCTBA.

HenpuBoaumele MHOrO4YJI€HBI M MX CBOMCTBA. PasnojkeHMe MHOrO4WwIeHa B IPOU3BENCHUE

HEMPHUBOIUMBIX MHOTOUYJIEHOB

IIpon3BoHas MHOrOUYJI€HA U KPaTHOCTh KOpHA. OTAeNeHNe KPaTHBIX MHOKUTEIIEH.

7. OcHoBHas Teopema anredpsl HempuBoauMbple MHOTOUIEHBI HAJl MOJEM KOMIUIEKCHBIX YUCEIL.

®opmyisl Buera.

MHorousneHs! Hajl 10JIEM JeHCTBUTEIbHBIX YHCEN.

9. MHorousieHsl Haj IOJEeM PpalUOHANbHBIX 4Hced. PalloHalbHble KOPHM MHOTOYJIEHOB C
LEeIBIMU KO3(PPUITUEHTAMHU.

10. HenpuBoaumble MHOTOUIEHBI HAJ MOJIEM pallMOHATIBHBIX uKcen. Kputepuii Dii3eHmreiina.

11. JluneitHOE IPOCTPAHCTBO.

12. JluneiiHas 3aBUCUMOCTbH U JIMHEIHAs HE3aBUCUMOCTh CUCTEMBI BEKTOpOB. CBOICTBA
JIMHEWHOM 3aBHCUMOCTH.

13. OcHoBHas Teopema 0 JTMHEWHOW 3aBUCUMOCTH.

14. MaxkcumainbHbIe IMHEHHO HE3aBUCUMbIE TTOICUCTEMBI.

15. Panr cucrembl BEKTOPOB. DIeMeHTapHbIe MPe0oOpa30BaHUs CUCTEMbI BEKTOPOB.

16. Ba3suc u pa3MepHOCTh JIMHEWHOTO pocTpaHcTBa. [IpeoOpa3oBaHne KOOpIUHAT.

17. Jluneitnble npeobpa3zoBaHUs TUHEHHBIX IPOCTPAHCTB.

18. Marpwuma nmuHeitHOTO peodpazoBanms. CBI3b MEXKITYy MaTPULIAMH JTHHEWHOTO
npeoOpa3oBaHus B IByX Oazucax.

19. Omnepanmu Ha/K THHEHHBIME TPEOOPA3OBAHUSIMHU.

o ukrowbd
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ﬂeMOHCTpaHI/IOHHLlifl BapUaHT 3K3aMCHAIIMOHHOI'O ouiera

BAPHUAHT 1
1. C nosmomsio meroa Kpamepa naiizurre suauerne HeMspecTioro Iy :
[ 2.(‘] + QI;g — Xa T+ Ly = 4
-Lf‘] + 3.!‘-_- -4 T '.)J'x =06
Rry + 5w — Jxg +4ay =12
L 3.["] -+ :;J"_‘ = 2.[‘3 T 2.1'1 =6
2. Haiygrre ofmmee 1 oo MacTHOe PEIneHne CHCTeMEBl YPaBHeHnil, ¢esalite npoBepKy:
' ¢ - -
2wy — Xy +3xg —Toy =5
bry —3x2+aw3—Adry =7
dry — 2xy + 144 — 312y, = 18
L 2-[‘] — X2 + ]1.1‘_‘( — '_)4.)'1 =13
3. Jorazirre, 410 s A00601I0 HATYPAILHOTO 71 CHPABE/LTHEO:
{a) 10" + 18n — 1 gesmres na 27,

nin41 ){dn45)
(1) ‘

(b) 1:3+2-5+...+n(2n+1)=

1. Haiturre Moyan n aprysent wncaa (—4 + %24) 17,

JlokyMeHT cocTaBiieH B cooTBeTcTBUU ¢ TpeboBaHusiMu OI'OC no nampasnenuto 44.03.01
«[lemarornueckoe oOpa3zoBaHKe», yTBEPKIEHHOTO MPUKa3oM MUHUCTEPCTBA 00pa30BaHus U HAYKU
P® or 22 d¢espans 2018 r. NI21 «O06 yrBepxkaeHun ¢GeaeparbHOr0 TOCYIapCTBEHHOTO
00pa30BaTeNpHOrO CTaHJapTa BHICIIEr0 00pa3oBaHus — OakalaBpHar 1o HAMpaBICHUIO TTOTOTOBKU
44.03.01 Ilemarornveckoe oOpa3oBaHHE», C YU€TOM TpeOOBaHHMI MPOPECCHOHATBHOTO CTaHIApTa
«Ilenaror (megaroruyeckasi A€IT€IbHOCTh B JOUIKOJIBHOM, HAYaJIbHOM OOIIEM, OCHOBHOM OO0ILEM,
cpenHeM o01eM o0pazoBaHuM)» (Mpruka3 MUHHUCTEPCTBA TPY/la U COMMANTBbHOM 3aUThl PD oT «18»
okTs10ps 2013 1. Ne 544n).

ABTopbI nporpammsl: Koseipiaa A, k.¢.-M.H., 1o1eHT Kadeapsl marematuku 1 MOM;
Jlanmmna E.C., k.¢.-M.H., goueHT kadeapsl MaTeMatuku 1 MOM.

Hacrosimmas mporpamma He MOKET OBITh BOCTIPOM3BEICHA HU B Kakoi (hopme 6e3
MPeIBAPUTENLHOTO MUCHbMEHHOTO pa3pelieHus kageapri-pa3paboTurka NporpaMMel.



