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MporpamMma aucumnnmHbl "MHOro4YneHsl MHOrMx nepemMerHbIX"; 44.03.05 MNeparornyeckoe obpasoBaHue (C ABYMS NPOGOUASIMUA NMOATOTOBKN);
3uHHatynnnHa 3.1. , accuctenT, 6/c Kox N.A.

Mporpammy ancumnnuHbl paspaboTan(a)(n) 3uHHatynnmHa 3.1. , Endzhe.Husainova@kpfu.ru ;
accucTteHT, 6/c Kox V.A. kadpenpa Bbicwwein MaTemMaTky 1 MaTeMatM4eckoro MoAennpoBaHus
oTHOeneHne negarormyeckoro obpasosanus , Irina_Kokh@rambler.ru

1. Uenn ocBOEHNS AUCLUMINHBI

- NO3HAKOMUTb CTYAEHTOB C 0606LEHNEM TEOPUM MHOIMOYIEHOB OT OOHON NEepPeMEeHHOIA;

- NO3HAKOMUTb CTYAEHTOB C Pas3NNyYHbIMU NOAX0AAMMN K MOCTPOEHMIO TEOPUN MHOTO4YIEHOB OT
HECKONbKMX NEePEMEHHbIX;

- NO3HAKOMUTb CTYLAEHTOB C BaXHbIM KNTACCOM MHOIO4YIEHOB OT HECKOMbKMX NEPEeMEHHbIX - KNaccoM
CYMMETPUYECKMX MHOIO4/IEHOB;

- NPOAEMOHCTPMPOBATb CTyAEHTaM BO3MOXHOCTb NPUMEHEHMNS el TEOPUN CUMMETPUYECKUX
MHOrOYNIEHOB K PELWEHMIO 3a4a4 3NIEMEHTAPHON MaTEMATUKW;

- HAYy4YUTb CTYEHTOB NPOSIBNSATb CAMOCTOATENIbHOCTb 1 TBOPHYECKWUIA NOAX0A B OBNaAEeHNN
MaTemMaTn4eCcKUMmn 3HaHNAMU

2. MecTo AUCLMNNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenbHOM NPorpaMmbl BbiCLLIEro
npocpeccrmoHanbHoro o6pa3oBaHus

DaHHas yuebHas gucumunnnHa BkntodeHa B pasaen ' b3+.1B.5 MpodeccrnoHanbHbliA' OCHOBHOWA
obpasosaTtenbHoi nporpammbl 050100.62 Meparormyeckoe obpaszoBaHne N OTHOCKTCS K
avcumnnuHam no eeibopy. OceanBaeTtcst Ha 5 kypce, 10 ceMecTp.

Kypc 'MHoro4neHbl MHOrMX NepeMeHHbIX' SBNSeTCS eCTECTBEHHbIM NPOOOMIXKEHNEM N paCLIVPEHNEM
pasnena '‘MHoro4neHbl OT 04HON NePEeMEHHOI', KOTOPbIA N3y4YaeTCs BO 2-M CEMECTPE B pamKax
amcumnnunHbl '‘Anrebpa’. BaxHon 4acTblo TEOPMU MHOTOYIEHOB OT HECKOJNbKMX NMEPEMEHHbIX

SBNSIETCS TEOPUS CUMMETPUYECKMX MHOTOYNIEHOB, NOEN KOTOPOIA HAXOAAT NPUMEHEHNE NpW
peweHnn

HEKOTOpPbIX TUMOB 3aJay WKONbHOW MaTeMaThKK, HAaNpPUMep Takmnx Kak peleHne CUCTEM YPaBHEHMI
BbICLIMX CTEMEHEN, peleHe nppaunoHanbHbIX yPaBHEHWA 1 T.M., MOSTOMY PacCMOTPEHNE TEOPUM
MHOIOY/IEHOB OT HECKONbKMX HEM3BECTHbIX 1 €€ NPUNOXEHWIA aKkTyanbHO NS
CTYyOEeHTOB-MaTeMaTVKOB Meaarornyeckoro oTaeneHus.

3. KomneteHuuu obyyatrowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNNNHBI (DOPMUPYIOTCS CNeaytowme KOMNeTEHUNN:

Pacwmndpposka
npuobpetaemon KoMNeTeHLUn
CnocobHOCTb NOHMMATb yHMBepcaanb||7| XapakTep 3akKoHOB
NOornkn MateMaTn4eckux paccyx,ueHVlVl, X NPUMEHNMOCTDb B
pa3nnyHbIX obnacTsix 4enoBe4YecKow OeATENbHOCTU, PO/Ib N

Lncpp komneteHLUN

CliK-10 MECTO MaTteMaTukm B CUCTEME HaykK, 3Ha4YeHne mMaTeMatn4eckomn
(I'IpOdDGCCI/IOHaFIbeIe Haykn Ons peweHns 3anad, BO3HMKaKWnMX B TEOPUN U
KOMI'IeTeHLI,I/II/I) npakTuke, o6meKyanypHoe 3Ha4YeHne MmatemMaTuku, snageet

OCHOBHbIMW MONOXEHNSAMU NCTOPUM PA3BUTUA MaATEMATUKN,
3BONMKOLUMN MaTEMATUYECKUX NOEn N KOHUEeNUnsamm
COBpPEMEHHOWN MaTemMaTUyeCcKomn Haykun

BnafeHne COBPEMEHHbIMM POPMaNM30BaHHbIMM

ClMNK-11 MaTeMaTu4ecKnMmn, MHGOPMaLMOHHO-NIOTMYECKUMA 1
(NpodpeccmoHanbHble NIOMMKO-CEMAHTUYECKMMM MOAENSIMU N METOAAMU
KOMMETEHLMN) npeacTaeneHus, cbopa n obpaboTky MHopMaLMK ons

y4yebHbIX Lenei

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MporpamMma aucumnnmHbl "MHOro4YneHsl MHOrMx nepemMerHbIX"; 44.03.05 MNeparornyeckoe obpasoBaHue (C ABYMS NPOGOUASIMUA NMOATOTOBKN);
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
BnageHne MatemMaTnkom Kak yHMBEpPCalibHbIM A3blKOM HAYKW,
cpencTtsomMm MooennpoBaHuA ABNEHUN N npoueccos,
CMOCOBHOCTb MO/Ib30BATHLCS NOCTPOEHNEM MaTEMAaTUYECKUX

Lncpp komneteHLUN

ClMnK-12 MoLenen ans peweHns NpakTnieckmx npobnem, noHMMaHme
(NpogpeccuoHanbHble KpUTEpUMN Ka4yecTBa MaTeMaTU4eCKMX NCCea0BaHUI,
KOMMEeTeHLMW) MPUHLMMNbBI 3KCNEPVUMEHTANbHOW 1 3MNUPUYECKOA NPOBEPKM

Hay4HbIX Teopvn7|, yYMEeHNEM nccnenosartb Knacc mMoaenen, K
KOTOPOMY npuHagnexumT nony4eHHasa Monenb KOHerTHOVI
cutyaumn, npuMeHsad MmateMmatn4eckyro Teopuio

BnageHne OCHOBHbIMI NONOXEHNAMI KnacCn4eCcKnx pa3nenos

ggg£eccm0Haanble MaremaTnyeckom HayKw, 6a30BbIMM UAESAMMU 1 METOLAMM
KOMNeTeHLMM) MaremMaTuku, CUCTEMON OCHOBHbIX MaTteMaTuyecknx CTpykTyp u
akcmoMaTnyecknum MetTonom
BnageHve KynbTypoit MaTteMaTtuyeckoro MbllieHns, norn4eckom
N anropuTMUYECKON KyNbTypOoi, CNOCOBHOCTb NOHMMATL 00LLyi0
CTPYKTYpy MaremaTnyeckoro 3HaHus, B3anMoCBA3b MexXay
CIK-9 pas3nnyHbIMKM MaTEMaTUYECKUMKN OUCLUNINHAMN,
(NPOChECCHOHANbHbIE peann3oBbiBaTL OCHOBHbIE METO/bl MATEMATN4ECKMX
KOMMETEHLIN) paccyXAeHnin Ha OCHOBE OBLWMX METOAOB Hay4YHOrO

NCCNeaoBaHus U onbiTa peleHns y4ebHbIX U Hay4HbIX Npobnem,
NoNb30BaTbCH 93blKOM MaTEMATUKU U MaTEMATUYECKOM
TEPMUHOJOr e, KOPPEKTHO BbipaXaTb U apryMeHTUPOBaHO
000CHOBbIBaTb MMEIOLWMECS 3HAHNS

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:

1. OONXEH 3HaTb:

- CNocobbl peleHnst anrebpanyecknx ypaBHEHWA U N CUCTEM YPaBHEHWIA;

- cnocobbl Pa3noXeHUsi CUMMETPUYECKNX MHOTOYNIEHOB Ha MHOXUTENM;

- cnocobbl oKa3aTenbCTBa HEPABEHCTB, CBA3aHHbBIX C CUMMETPUYECKMMY MHOTO4YIEHAMM.

2. DONIXEH yMeTb:

- packnagbiBaTb Ha MHOXUTENN CUMMETPUYECKNE MHOIOYSIEHbl M MHOTOYMIEHbI, CBOOSAWMNECS K HUM C
NMOMOLLbIO 3aMeHbl MEPEMEHHbIX;

- pewartb cucTeMbl anrebpanyeckmx ypaBHEHUA 1 CUMMETPUYECKNE CUCTEMbI YPaBHEHWIA;

- onpenensitb, UMET N 3aaHHble MHOTO4YIEHbI 0BLME KOPHW.

3. DONXEH BnaneThb:

- OCHOBaMu 1 annapaTtoM TEOPUN MHOIOYNEHOB HECKONMbKMX NMEPEMEHHbIX 015 peweHns 3aaad
WKONbHOM MaTeMaTtnku no teme 'MHoro4neHsb!'.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- pelwaTb TUMOBbIE MaTemMaTnyeckue 3afadum Kypca;

- UICMONMb30BaTb OCHOBHbIE (PaKTbl N METOObl TEOPUN MHOIOYSTIEHOB OT HECKOJNIbKUX NEePEMEHHbIX B
CBOEWN NpogoeccroHanbHOn 0eaTenbHOCTH;

- MPUMEHATb METOLbl TEOPUN CUMMETPUYECKUX MHOTOYNTIEHOB ANS PeleHns 3a8a4 WKONbHON
anrebpsbil.

4. CTpyKTypa u cogepxaHve AUCLUMNINUHbI/ Moayns
Obwas TpyooeMKoCTb AMCLMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA aucumnanHbl: 3a4et B 10 cemecTpe.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 81725019 5AE
il YHH

Crpanuua 4 us 13. — o
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl 1 yacbl
Pasgen ayauTopHon paborTbl,
Henens UX TPy AO0EMKOCTb Tekywue copmbl
N 'uuﬁﬁ""""HH/ CeMeCTpcemecrpa (B yacax) KOHTpOnsi
onyns
MpakTuueckumelllaboparopHbie
3aHATUA paboTbi

Nekuun

Tema 1. Konbuo
MHOIO4/IEHOB OT
HECKONbKNX
1.|HEN3BECTHbIX. 10 1 2 0
INexcukorpadpuyeckoe
pacrnonoXeHue 4YeHoB
MHOro4neHa.

Tema 2. Konbuo
CYIMMETPUYECKMX
MHOFOYNEHOB OT MucbmeHHoE
HECKONbKMNX nomauwHee
"InepeMeHHbIX. 10 2 2 0 4 3agaHve
OneMeHTapHble
CYMMETpUYEcKme
MHOFOYNEHbI

Tema 3.
MNpencraeneHune
CYIMMETPUYECKOro lMncbMeHHoe
|MHorouneHa B Buae 10 3 5 0 4 nomaiuHee
MHOro4neHa ot 3anaHve
SNeMeHTapHbIX
CYIMMETPUYECKIMX
MHOro4Y/1eHOB

Tema 4. lNpunoxexve
Teopum
CYIMMETPUYECKUNX
MHOIO4YNEHOB K
WKONbHON anrebpe. MucbmeHHoE
_Pasnoerme 10 4 5 0 4 JoMallHee
CYIMMETPUYECKNX 3ajaHve
MHOrO4Y/1EHOB
HECKObKUX
nepeMeHHbIX Ha
MHOXUTENN. CTeneHHbIe
CYMMbI

NMucbMeHHoe
4 JomallHee
3ajaHue

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl 1 yacbl
Pasgmen ayauTopHoOW paboTbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N 'D'"Kn"(")':lr;;}:;”b'/ CemecTpl e mectpa (B yacax) KOHTponsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|

Tema 5. [NpunoxeHune

Teopun

CUMMETPUNYECKUX lMncbMeHHoe

MHOTO4JIEHOB K JomatuiHee
S'MKoanoMeuwe6pe. 10 5 2 0 4 3apaHuve

PeweHve

CUMMETPUNYECKUX

CUCTEM ypaBHEHUN

Tema 6. lNpunoxexve

Teopun

CUMMETPUYECKMX

MHOTIO4JIEHOB K Egﬁ;mi::oe
6.|luKonbHoW anrebpe. 10 6 2 0 4 3anamme

PeweHne

nppaunoHanbHbIX

YpaBHEHNA N CUCTEM

ypaBHEHWN

Tema 7. lNpunoxexve

Teopumn

CUMMETPUYECKMX lMncbMeHHoe

MHOrO4JIEHOB K nomatuiHee
7'MKoanoMeuwe6pe. 10 / 2 0 4 3apaHve

JlokasartenbcTBo

CUMMETPUYECKMX

HepaBeHCTB

[MncbmeHHoe

8 Tema 8. PeaynbtaHT 1 10 8 5 0 4 JoMallHee
‘| AnckpuMUHaHT 3agaHue

Tema 9. lNpumeHeHne

peaynbTaHTa K lMncbMeHHoe

peLeHnto CUCTEM nomatuiHee
9'ypaBHeHMVIOT 10 9 2 0 4 3agjaHune

HECKONbKUX

HEen3BeCTHbIX

Tema . Itorosas yet
[Tema orosa 10 0 0 0 3ave

doopma KOHTponsA

WNtoro 18 0 36

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. Konbuo MHOro4n1€HOB OT HECKOJIbKMX HEU3BECTHbIX. HeKcukorpacpw-leCKoe
pacnojioXxXeHne 4yneHoB MHOrou4sieHa.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MocTpoeHne KonbLia MHOrO4YIEHOB OT HECKONbKMX NEPEMEHHbIX. JlIeKCUKorpadpmniyeckmin nopsiaok.
Bbicwuii yneH MHorouneHa. Boicwunii 4neH npon3BeneHNst MHOrO4IEHOB.

naboparopHas pabora (4 4aca(oB)):

KonbLo MHOro4neHoOB OT HECKOMNbKUX nepemMeHHbIX. PeweHwne 3anay Ha onpepgeneHne Bbicwero
YyneHa npon3eeneHnsa MHOro4eHoB OT HECKOJIbKMX NepeMeHHbIX.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tema 2. Konbuo CUMMeTpUu4YeCkKux MHOoro4ieHoB ot HeCKOJIbKUX nepemMeHHbIX. SnemeHTaprle
CNMMeTpuyeckmne MHOro4dseHbl

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Ol'lpe,ﬂ,eﬂeHl/lﬂ CMMMETPUNYECKOro MHOro4sieHa. nOCTpOGHI/Ie Konbua CMMMEeTPU4eCkKmnx MHOIro4n1eHos.
3nemeHTaprle CnMMeTpun4eckmne MHOro4eHol. Jlemma 0 BbICLWIEM YfiEeHE CMMEeTpUn4eckoro
MHOro4neHa.

naboparopHas pabora (4 4aca(oB)):

CrMMeTpUuyYeckmne MHOrodneHbl. Jlemma o BbICIIEM YEHE CUMMETPUYECKOr0 MHOroYneHa. 3agaym Ha
[0Ka3aTtenbCTBO CUMMETPUYHOCTN MHOro4YNeHa, OOMNoHEHNS 3a0aHHOro MHOro4neHa oo
cummeTpuyeckoro. Teopema Buera.

Tema 3. I'Ipep,C'raBneHue CUMMEeTpMn4YeCKOoro MHorovyieHa B Buae MHoro4dsieHa ot
JJ/IeMeHTapHbIX CUMMEeTPN4YeCKUX MHOro4seHoB

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

Teopema O €OVNHCTBEHHOCTW npenctaBneHnsda CMUMMEeTpn4eCckKoro MHoro4neHa B Buae MHorovsieHa ot
ANEeMEHTAPHbIX CUMMETPUYECKNX MHOIO4Y1IEHOB

naboparopHasi pabota (4 4aca(oB)):

Anroputm npencrasneHns 04HOPOLHOrO CMMMETPUYECKOr0 MHOMOYNIEHA Yepes aNleMeHTapHble.
Cnyyai HeoJHOPOAHOrO CUMMETPUYECKOr0 MHOIO4YNIEeHa.

Tema 4. NpunoxeHve TeOpMn CUMMETPUYECKUX MHOTOYIEHOB K LLKOJIbHOW anre6pe.
Pa3noxeHne cCMMMeTpNYECKUX MHOIOYIEHOB HECKOJIbKUX NepeMEeHHbIX Ha MHOXUTENW.
CreneHHble CYMMbI

JNNeKLMOHHOe 3aHsiTue (2 4aca(oB)):

npe,ﬂ,CTaBﬂeHVIe CMMMETPUNHECKNX MHOIoO4JIEHOB Hepea dNeMeHTapHble. PasnoxeHne Ha MHOXNUTENN
MHOro4neHa, KOTOprVI 3aBUCUT OT NepemMeHHbIX B BUae aneMeHTapHbIX CUMMEeTPU4eCKnx
MHOro4neHos. Cny'-la|7| OAHOPOOHbLIX N HEOOHOPOOHbIX CUMMETPUYECKNX MHOIO4YN1EHOB.

naboparopHasi pabora (4 4aca(oB)):

PasnoxeHune Ha MHOXMWTENVN CUMMETPUYECKMX MHOTO4YSIEHOB PasnnyHoro Bnaa. CTeneHHbIe CyMMbI.
PasnoxeHune Ha MHOXMWTENN OAHOPOOHbIX CUMMETPUYECKMNX MHOFOYNIEHOB, COAEPXAalUMX CTENEHHblE
CYMMbI.

Tema 5. Hpunoerue Teopmun CMMMeTpu4yeCkux MHOro4ieHoB K LLUKONbHOW anre6pe. PeweHune
CUMMEeTpUu4YeCkKux cuctem ypaBHeHvM

JNleKLMoHHoe 3aHsiTne (2 4aca(oB)):

CuMMeTpuyeckne CUCTeMbl ypaBHEHU. BcnoMoratenbHbIi MHOFOYNEH OT KOPHENA.
naboparopHas pabora (4 4aca(oB)):

PeweHne cuMMeTpuryecknx CUCTEM ypaBHEHWIA.

Tema 6. MpunoxeHne Teopun CUMMETPUYECKUX MHOFOUYNIEHOB K LLIKONbHOM anrebpe. PeweHune
MppaunoHanbHbIX ypaBHEHUN U CUCTEM YpaBHEHUN

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

anIJ'IO)KeHI/Ie Teopun CMMMETpPUHECKNX MHOIo41eEHOB K peleHnto nppaunoHallbHbIX ypaBHeHI/IIZ n
CNCTEM ypaBHeHMIZ. CsepeHue K cnyyaro cuctem ansgd CUMMeTpun4eCkmnx MHOro4neHos.

naboparopHasi pabora (4 4aca(oB)):

PelweHne nppaumnoHanbHbIX ypaBHEHWUA 1 CUCTEM YpaBHEHWIA. 3aMeHbl MePEMEHHbIX U CBEAEHME K
CUCTEME YPaBHEHWUA C CUMMETPUYECKMMY MHOTO4YIEHAMMN.

Tema 7. MpunoxeHne TeopMm CUMMETPUYECKMX MHOTOY/IEHOB K LLUKOMNbHOW anre6pe.
J.oka3aTeNlbCTBO CUMMETPUYECKMX HEPABEHCTB

JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

OUeHKM 1 HepaBeHCTBA MeX Oy 31eMEHTaPHbIMM CUMMETPUYECKMMI MHOTOYIEHAMUN U X
KoMbuHaumamu.

naboparopHas pabora (4 4aca(oB)):

KTPOHHEBH
B_EPCHTET
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I'IpMMeHeHme OCHOBHbIX HEPABEHCTB MeX Oy 3neMeHTapHbIMN CUMMETPUNYECKNMIN MHOTO4Y1IEHaMI.
JlokasatenbcTBo HepaBEHCTB Mexay KOM6I/IHaLI,I/I$|MVI 9NeMeHTapHbIMA CUMMETPUNYECKNMN
MHOro4YneHamu.

Tema 8. PeaynbtaHt n JIMCKPUMUHAHT
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

PesynbTaHT OByx MHOro4neHoB. OCHOBHOE CBOWCTBO pe3ynbTaHTa. PaHr MaTpuubl, CBS3aHHOW C
pe3ynbTaHTOM ABYX MHOrO4Y1EHOB

naboparopHas pabora (4 4aca(oB)):
BbluncneHune pesynbtaHTa AByx MHOro4neHoB. CBocTBa pe3ynbTaHTa

Tema 9. MpuMeHeHMe pe3ynbTaHTa K peLUeHUI0 CUCTEM YPaBHEHUIA OT HECKONIbKUX
HEeNU3BEeCTHbIX

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

PesynbTaHT. PeweHne cuctembl AByX ypaBHEHWUA C ABYMS HEM3BECTHbIMU. JnckpuMmHaHT. Obwne
KOPHW OBYX (MK TPEX) 3aAaHHbIX MHOTO4Y1EHOB

naboparopHas pabora (4 4aca(oB)):

PeweHne cnctem anrebpanyecknx ypaBHEHU OT ABYX NEPEMEHHBIX C MOMOLLbIO pe3y/bTaHTa.
PeweHne 3anay Ha onpeneneHne 3HavyeHuii napameTpa, Npu KOTopbiX AaHHbIE MHOMOYNIEHbI Oy oy T
NMEeTb 0bWMe KOPHM.

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOMN paboTbl AUCLUNNUHBI (MOAYNS)

Buabi
N Pasnen Cemect Hepens | camocTostensHon [TpyA0eMKOCTb ;‘:ﬂ%ﬂ:;:g:;g:ga
AducumnnuHel pcemecha pabortbl (B yacax) 260TbI
CTyOeHTOB P
Tema 1. Konbuo
MHOrQ4/IEHOB OT
HECKOJbKMX noaroToBka [MncbMeHHOE
1.|HEeM3BeCTHbIX. 10 1 JomaluHero 4 JomalluHee
Iekcukorpadpuyeckoe 3apaHus 3apaHue
pPacrnonoXeHne 4neHos
MHOro4neHa.
Tema 2. KonbLo
CUMMETPUYECKMX
MH
OTOHNeHoB ot NnoAroToBka [MncbMeHHoe
HECKO/bKMX
InepemMeHHbIX 10 2 |oDomalwHero 6 JomalHee
OneMeHTapHble sananHns safanne
cummeTpuyeckme
MHOIMO4Y/EeHbI
Tema 3.
[MpencrtaBneHune
UMM
C eTpnieckoro noaroToBka [MncbMeHHoEe
MHOro4sieHa B Buae
|MHOrOuUNeHa OT 10 3  |oomatlHero 6 JomallHee
aNeMeHTapHbIX 3anaHns 3anaHve
CUMMETPUYECKMX
MHOMO4YN1€eHOB
PerunctpaumoHHblii Homep 81725019 DAEKTPOHHEH
Bi) YHUBEPCHTET
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Bupbl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnnnHbl pcemecha paboTbl (B wacax)
pabortbl
CTYAEHTOB
Tema 4. NpunoxeHue
Teopuun
CUMMETPUYECKMX
MHOIOYNIEHOB K
LUKONbHOW anr .
Pagnoxé;Hﬁé ebpe noaroToBka MncbMeHHoe
. 10 4  |gpoMawHero 6 JomMauHee
CUMMETPUYECKMX sanaHns sanaHve
MHOIO4Y/IEHOB
HECKONbKMX
nepemMeHHbIX Ha
MHOXUTENN. CTeneHHble
CyMMbl
Tema 5. lNpunoxeHne
Teopuun
NMMETPUYECKNX
;HOFSLE;HEEK noaroToBka MnucbmeHHoe
. ~ 6 10 5 JomalluHero 6 JoomaluHee
WKONbHOM anrebpe. sanaHms sananmne
PeweHne
CUMMETPUYECKMX
CUCTEM ypaBHEHUI
Tema 6. NpunoxeHue
Teopuun
CUMMETPUYECKMX
MHOIOY/IEHOB K noaroToBka [MncbMeHHoe
.|wkonbHoW anrebpe. 10 6 |oomaluHero 6 JomalHee
Pewenne 3a0aHus 3anaHune
nppaunoHanbHbiX
YPaBHEHU U CUCTEM
ypaBHEHUI
Tema 7. lNpunoxeHne
Teopuu
NMMETPUYECKNX
aHorgLE;HggK noaroToBka MnucbmeHHoe
‘luKoNbHOM anre6pe 10 7  |oomalwwHero 6 JomalHee
) HMS HU
Ioka3aTtenbcTBo sana sananne
CUMMETPUYECKMX
HepaBEHCTB
noaroToBka [MncbMeHHoe
Tema 8. Pe3ynbtaHT 1
',D,emcaK 8V|M|/|e:gHT a 10 8 |momawHero 6 JomMauHee
P 3a0aHus 3agaHune
Tema 9. NpuMeHeHne
bTaHTa K
pgﬁgmg CIjCTeM noaroToBka MnucbmeHHoe
'SpaBHeHMﬁOT 10 9 |oomalHero 8 JomaliHee
e CKONBKIAX 3a0aHus 3adaHune
HEN3BECTHbIX
NTtoro 54

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHble hopMbl 06yYeHUs
TpalnumnoHHbIE NEKUMOHHbIE N NnabopaTopHble 3aHATUS, MHTePaKTUBHbIE (POPMbl 0BY4eHMs ¢
MOMOLLbIO KOMMbIOTEPHO cucTembl Maple, B hopMe aBpucTMyecKoin becenbl 1 AMCKyCCUn,
TEXHONOrMN MOLYNIbHOro 0By4YeHns, NPOoeKTHas AesTeNbHOCTb

KETPOHHBH
B_EPCHTET
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6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Konbu,o MHOro4N1€HOB OT HECKOJIbKMX HEU3BECTHbIX. HeKcuKorpaq)w-leCKoe
pacnonoXxeHue 4YneHoB MHOorouvsieHa.

lMncbMeHHOe ooMallHee 3agaHue npuMepHbie BOMPOChHI:

Pacnonoxuntb B J'IeKCI/IKOFpaC*JI/I‘-IeCKOM nopsnke cnaraemble MHOroyneHa Ot HeCKOJIbKUX
nepeMeHHbIX. [MoHaTne 9NNIEMEHTAPHOIro CMMMETPMNHECKOro MHoro4neHa.

Tema 2. KonbLo CMMMETPUYECKMUX MHOIOUY/IEHOB OT HECKO/bKUX NepeMeHHbIX. dneMeHTapHble
CUMMeTpUYeCKne MHOrouYNleHbl

MNucbMeHHoe AoMalHee 3aAaHue , NpUMepHbIe BOMPOCHI:

SﬂeMeHTaprle CMMMEeTpU4eCkmne MHOro4ieHol. Bblpa3l/1Tb OaHHbIN O,El,HOpO,EI,HbIVI CI/IMMGTpVI‘-IGCKI/IVI
MHOro4/1€eH 4Yepea a/1IeMeHTapHble.

Tema 3. Hpe,uCTaBneHue CUMMeTpu4Yeckoro MHorouysieHa B Buge MHorousieHa ot 3/JieMeHTapHbIX
CUMMEeTpUu4YeCkKux MHorovysieHos

[McbMeHHOe gomaluHee 3afaHue , NpyUMepHble BOMPOCHI:
Bbipasuntb OaHHbI HEOOHOPOLHBIA CUMMETPUYECKNIA MHOTOYSIEH Yepes aNeMeHTapHbIe.

Tema 4. MpunoxeHne TeOpUn CUMMETPUYECKNX MHOTOY/IEHOB K LLUKONbHOMU anrebpe.
Pa3noxeHne cMMMeTpUYeCKMUX MHOrO4Y/IeHOB HECKOJIbKMX NePeMEeHHbIX Ha MHOXUTESM.
CreneHHble CyMMbl

MNMucbMeHHoe AoMallHee 3aAaHue , NpUMepHbIe BOMPOCHI:

PasnoxuTtb OaHHbIN CVIMMeTpVI‘-IeCKVIVI MHOro4neH Ha MHOXWUTEN. npeﬂ,CTaBVITb JaHHble CTENneHHble
CyMMbI Yepea 3/1eMEeHTapHble CUMMETPUYECKNE MHOIO4JIEHDI.

Tema 5. MpunoxeHne TeOpMM CUMMETPUUYECKUX MHOTOUIEHOB K LUKONbHOM anrebpe. PelueHune
CUMMETPUYECKUX CUCTEM YPaBHEHUM

MNucbMeHHOe aomallHee 3aaaHue , NPUMEpPHbIE BOMPOCHI:

C NoMOLbIO 9N1EMEHTAPHbBIX CUMMETPUYECKUX MHOTOYIEHOB PELINTL CUCTEMY YPABHEHUIA, B KOTOPYHO
BXOASIT CUMMETPMYECKNE MHOMOYNEHI

Tema 6. MpunoxeHne Teopun CUMMETPUYECKUX MHOFOUYNIEHOB K LLKOJNIbHOM anrebpe. PewueHue
MppauuoHanbHbIX ypaBHEHUN U CUCTEM YpaBHEHUN

McbMeHHOe JoMallHee 3adaHne , NPYMepPHble BOMPOCh!:

PeweHune nppaumoHanbHbIX ypaBHEHWA 1 CUCTEM YPABHEHWUIA NyTEM 3aMEHbI NEPEMEHHbIX U
CBELEeHNS K CUMMETPUYECKOIA.

Tema 7. NMpunoxeHve TeOpMn CUMMETPUYECKUX MHOTOYIEHOB K LLIKOJIbHOW anre6pe.
JokasatenbCTBO CUMMETPUYECKMNX HEPABEHCTB

[McbMeHHOEe gomaluHee 3afaHue , MpUMepPHble BOMPOCHI:

Jloka3aTenbCTBO HEPABEHCTB 415 ANEMEHTAPHbIX CUMMETPUYECKUX MHOTOYNIEHOB 1 X KOMOUHaLUNIA
Tema 8. PeaynbTaHT n IMCKPUMUHAHT

lMvcbMeHHOe gomaluHee 3afaHue , NpyMMepHble BOMPOCHI:

BbISICHNTb, UMEIOT N fAaHHbIE MHOTOYNEHDBI 0BLWME KOPHW, 1 €CNN UMEIOT, HalTK ux. Mpu Kakmnx
3HaYeHUsIX napameTpa, BXOAAWEro B OAUH U3 ABYX 3a4aHHbIX MHOrO4Y/IEHOB, 3TU MHOMO4YIeHbl UMELOT
06wt KOpeHb.

Tema 9. NpuMeHeHUe pe3ynbTaHTa K peLueHU0 CUCTEM YPaBHEHUWN OT HECKOJbKUX
HEeu3BeCTHbIX

lMncbMeHHoe fomalHee 3adaHne , NpYMepHbIe BOMPOCHI:

PewwnTb cnctemy anrebpanyecknx ypaBHEHUA OT ABYX NEPEMEHHbIX C MOMOLLbIO pe3y/bTaHTa
Utoroesas chopma KOHTpoOns

3a4eT (B 10 cemecTpe)
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[MprMepHble BOMPOCHI K 3a4eTy:

[MprMepHble BOMpPOCHI K 3a4eTy:

1. [lecTBnSA HaO MHOro4YeHamm OT HECKONbKMX nepemMeHHbiX. CBoncTBa.

2. [MocTpoeHune KonbLa MHOrO4YNIEHOB OT N NEPEMEHHbIX, KaK paclWupeHne KonbLa MHOro4n1eHoB OT
n-1 NnepemMeHHoNn.

3. Ilekcukorpadomyeckuin nopsaok. CBONCTBA.

4. Teopema 0 BbICIUEM YNEHEe NPON3BEOEHNS MHOTOY/IEHOB.

5. CummeTpuyeckmne MHorodneHbl. JencTens Han CUMMETPUYECKUMN MHOTO4YNEHaMN.

6. Konbuo cMMMeTpryeckmnx MHOrO4IeHOB.

7. CBOWCTBO BbICLLErO YieHa CUMMETPUYECKOro MHOro4neHa.

8. Teopema 0 npencrasBneH CUMMETPMYECKOro MHOIro4Y1eHa B BUAE MHOro4ieHa OT 9N1eMeHTapHbIX
CUMMETPUYECKNX MHOFO4SIEHOB.

9. Teopema 0 eQMHCTBEHHOCTU NPeaCcTaBNeHNs CUMMETPUYECKOro MHOro4neHa B BUAe MHOrodneHa
OT 3N1EMEHTAPHbIX CUMMETPUYECKMX MHOMOYNEHOB.

10. Pe3ynbTaHT ABYyX MHOrouneHos. CBoncTaa.

11. MNpencTtaeneHue pesynbTaHTa B BUAE onpenenutens.

12. Kputepuii cywectsoBaHns 06LWEro KOPHS Y ABYX MHOTOY/IEHOB OT OJHON NEPEMEHHOIA.

13. dnckpuMnHaHT. NpuMeHeHne OUCKPUMUHAHTA K peleHnio Bonpoca O CywecTBOBaHUM KPaTHbIX
KOpHEN MHOro4neHa.

7.1. OcHOBHas nuTteparypa:

1. Kypouw, A.I'. Kypc Bbicweli anrebpbl. [OnekTpoHHbI pecypc] : yueb. - OnekTpoH. aaH. - Cl16. :
INanb, 2013. - 432 c. - Pexum goctyna: http://e.lanbook.com/book/30198

2. NanuH, E.C. Kypc Bbicluel anredpbl [OnekTpoHHbIn pecypc] : y4eb. - SNeKTpoH. OaH. -
CaHkT-lMeTepbypr : JlaHb, 2009.

- 368 c. - Pexum goctyna: https://e.lanbook.com/book/246
3. OkyHes, J1.4. C6opHMK 3aa4 no Bbiclwein anrebpe. [OnekTpoHHbI pecypc] : y4eb. nocobue -
OnekTpoH. aaH. - Cl6. : NaHb, 2009. - 192 c. - Pexum goctyna: http://e.lanbook.com/book/290

7.2. JlononHuTenbHasa nuteparypa:

1. dappees, [.K. 3anaun no ebicwein anrebpe. [OnekTpoHHbIn pecypc] : y4eb. / O.K. dannees,
N.C. CoMuHCKUiA. - DnekTpoH. aaH. - Cl16. : JlaHb, 2008. - 288 c. - Pexum goctyna:
http://e.lanbook.com/book/399

2. ®appees, [0.K. Nlekummn no anrebpe [OnekTpoHHbI pecypc] : y4eb. nocobure - ANeKTPoH. AaH.
-CaHkTt-lNeTtepbypr : NaHb, 2007. - 416 c. -

Pexwum poctyna: https://e.lanbook.com/book/397

7.3. UHTEepHeT-pecypcChl:

A collection of computer algebra systems -
http://www.computeralgebra.nl/systemsoverview/special/systems.html

Curriculum and Assessment in an Age of Computer Algebra Systems -
https://www.ericdigests.org/2003-1/age.htm

WolframAlpha: Computational knowledge engine -
http://www.wolframalpha.com/input/?i=polynomials

WolframMathWorld - http://mathworld.wolfram.com/
CucTema koMnbloTepHO anrebpbl - https://wiki2.org/ru/Cuctema_koMmnbtoTepHoi_anrebpsbi

PernctpaumnoHHbii Homep 81725019 SAEKTPOHHBH
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8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHune ancumninHbl "MHOro4YneHbl MHOMMX I'IepeMeHHbIX" npeannonaraeT UCrnoJib3o0BaHNE
cnepnyrouero MmatepmalibHO-TEXHNHECKOro obecneyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBAHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBs/ieHns, OCHalWeHHas
COBPEMEHHbBIMU CPEACTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboi Buaeo n ayamno
NHpopMaLuun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekrawums
My/NbTUMELMIHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopPa, aBTOMaTU3NPOBAHHOIO
NPOEKLMOHHOr0 9KpaHa, akyCTUYeCKON CUCTEMBI, a TaKXe MHTEPaKTMBHONW TpMbyHbI Npenoaasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 [O0MOB, NePCOHabHbIA KOMMbIOTEP
(c TexHn4ecknmmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOoH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntoueHmns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaasaTtens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B €OMNHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenogasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NO3BONSET NPOBOANTL NEKUMW, NPaKTU4Yeckme
3aHATMA, Npe3eHTaunn, BebrnHapbl, KOHPEPEHLNM U Opyrve BUabl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA06HON 1 OOCTYMHOW ANS HAX POPME C NPUMEHEHUEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BaHMEM B NMpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxxe ocHaleHa WMpPOoKOMoIoCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHAsbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYMN B
cetb VIHTepHeT. Bce KoMnbioTepbl MOAK/TOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxogaTcsa B €AMHOM JOMEHeE.

Y4yebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6nbnnoteyHor cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BbC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHenwmx pOCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoBs, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULIMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHp 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMI 06pasoBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CreunanbHble nepnognyeckme n3agadms n n3naHus,
BbiNyckaemble napnartenbcrsamm By30B. B HacTosuwee spems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM chenepanbHbIX roCynapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanus (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HANIMYUN B
3NEeKTPOHHO-6MbNMoTEeYHO cucteme Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaBeH
ctyneHTam. 9bC MN3patenbcta "flaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3AATENBCTBA
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nMTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BEpCUm
nepruoanyecKnx N3aaHnm No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. 9bC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHnam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobnoaeHneM BCeEX aBTOPCKUX M CMEXHbIX NPas.

Mporpamma coctaeneHa B cootBetcTBum ¢ TpeboBaHnsmm GrOC BINO n yyebHbIM nnaHoM no
HanpasneHuto 44.03.05 "Menarormyeckoe obpa3oBaHme (C AByMS MPOOUIAMM NOArOTOBKM)" 1
npocomnio noarotoBkn Marematuka, nHcpopmatka n MHOOPMALMOHHbIE TEXHONOMMMN B
OUNUHrBaNbLHOM TaTapCKO-PYCCKOM cpeae .
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MporpamMma aucumnnmHbl "MHOro4YneHsl MHOrMx nepemMerHbIX"; 44.03.05 MNeparornyeckoe obpasoBaHue (C ABYMS NPOGOUASIMUA NMOATOTOBKN);
3uHHatynnnHa 3.1. , accuctenT, 6/c Kox N.A.

ABTOpP(bI):

3uHHatynnuHa 3.1.

Kox N.A.

v 201 .

PeueH3eHT(bl):

Monos A.A.

v 201 __ .
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