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Mporpamma ancumnnuHbl "MatemaTuka"; 221400.62 YnpasneHue ka4ecTBoM; 3asedyowmin kadpenpoi, a.H. (noueHT) Wnpokosa E.A.

Mporpammy ancumnnnHbl paspaboTan(a)(n) 3aseayowmin kadenpoi, A.H. (aoueHT) Wnpokosa E.A.
Kadbenpa obuein matemaTku otaeneHme matematuky , Elena.Shirokova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

YMeHune NPUMEHATb MaTeMatTndeckmne MeTonbl Npu peweHnn npomn3BoacTBEeHHO-TEXHOTIOTMYECKUX,
OopraHn3aunoHHO-yrnpaBieHYeCKUX, MPOEKTHO-KOHCTPYKTOPCKNX 3a0au.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

DanHHas yuebHas aucumunnnHa BkntodeHa B pasaen " b2.65.1 ObwenpogeccnoHanbHblit" OCHOBHOW
obpasoBaTenbHol Nporpammbl 221400.62 YnpasneHne ka4ecTBOM U OTHOCUTCS K 6a30BOl
(obwenpodheccroHanbHoi) Yactn. OcBanBaeTcs Ha 1, 2 kypcax, 1, 2, 3 ceMecTpbl.

Kypc "MaTtemaTnka" aBnsetcs oCHOBOW Ans Kypcos "dusuka", "Teopms BepoATHOCTEN N MATEM.
ctatuctuka", "Matematmyeckas noruka", "OnemeHTbl KOMOMHATOPHOro aHann3a", "TeopeTnyeckas
mexaHuka", "MeTtoabl onTuMmsaumm”, "SKOHOMUKO-MaTeMaTnyeckme Moaenn", ndy4aemblix B pamkax
0by4yeHuns no HanpasneHunto 221400.62 YnpaeneHne Ka4eCTBOM.

3. KomneTteHuuun obyuarowerocsi, popMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwmdpbpoBka
LLincpp komnereHumu npuobpeTaemMon KOMMNEeTeHL MU
OK-11 CnocobHOCTb MCNONb30BaTb OCHOBHbLIE 3aKOHbI
(OBLIEKYNIbTYpHbIE €CTEeCTBEHHOHAYYHbIX AUCUMMINH B NPOECCUOHANBHOM
ynetyp L0EeSTENbHOCTU, NPUMEHATb METObl MaTEMATNYECKOro aHanm3a
KOMMNeTeHuunm)
N MOLENNPOBaHNS
OK-13
(OBLLEKyNbTYPHBIE CnocobHocTb paboTaTb C KOMMbIOTEPOM Kak CPeacTBOM
KOMNETEHLIN) ynpasneHns nHgopmaumen

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeEeH 3HaThb:

OCHOBHble TEOPEMbI U METOLbI IMHENHOMN anre6pb|, aHanMTU4eCKom reoMeTpmn 1 MaTeMaTn4eckoro
aHannisa

2. IONXEeH yMeTb:

pewarb MmaremMatndeckmne 3anaqn, rnojib3ysACb Kak KnacCn4eCkmumMm Metogamun, Tak n nporpamMmMHbIM
NnpPoayKTOM

3. 0OMXEeH BnageTb:

METOLaMU BblYMCIEHNS N MOCTPOEHNS FPadhKOB C MPUMEHEHNEM FOTOBbIX MAKETOB KOMMbIOTEPHbIX
nporpamm

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NMoHMMaTb MaTeMaTn4yeckune BbikNnaaku u cnocoobsl NOCTPOEHUNA MaTeEMaATUNYECKUX Mooenen, n3yvyatb
HOBbIE, B TOM 4YMCJie, KOMMbIOTEPHbIE METOObI PEllEeHNA 3a0a4 B paMKax rlpe,unoerHoM
mMaTeMatn4yeckon mogenu

KETPOHHBH
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Mporpamma ancumnnuHbl "MatemaTuka"; 221400.62 YnpasneHue ka4ecTBoM; 3asedyowmin kadpenpoi, a.H. (noueHT) Wnpokosa E.A.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyNs
Obwas TpyaoeMKoCTb aucumnamHbl coctaenset 10 3a4eTHbix(ble) eanHunu(bl) 360 yaca(os).

dopma NPOMEXYTO4YHOro KOHTPONSA OMCUUNINHBI 3K3aMeH B 1 ceMecTpe; 3K3aMeH BO 2 CEMECTPE;
9K3aMeH B 3 cemecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO Asl AOMNycKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl N0 AUCUMNIMHe/ MOAYNIO
TemaTnyeckum nnaH oUCUUMNANHBI/MOAYNA

Buabl n yachbl
ay,aMTOpHOM paboThbl,

Paspen
Henens MX TPyAO0EeMKOCTb Tekywime doopmbl
N .ﬂuﬁruncsrbu CemecTtpl oo orpa (B uacax) ioqug;;)
oRy Nek ImI1pal(wwecmeJ1a60paTop|-||:|e
u 3aHATUA pa601b|
. oMauHee
Tema 1. JlnHenHas A
1'anre6pa 1 1-2 4 8 0 3apaHue
Tema 2. BektopHas TecTupoBaHue
2. anre6pa 1 3 2 4 0
nomalHee
Tema 3. AHanuTnyeckas 3apaHue
3.[reomeTpus 1 4-5 4 8 0 KOHTpONbHas
paboTta

Tewma 4. lNpegnensi.

HenpepbIBHOCTb,

andppepeHunpyemMocTb KOHTpOnbHas

CPYHKLIMN OLHOM paboTa

nepeMeHHoNn. JomatuiHee
*Mccnenosanve 1 6-18 8 16 0 3apaHve

JOYHKLMIA O4HOM TecTupoBaHue

nepeMeHHoN.

MpunoxeHus

NnpPOW3BOOHOM.

Tema 5.

HenpepblBHOCTb, nomauiHee

andppepeHUnpyeMocTb 3apaHve

JOYHKLNN HECKONBKUNX KOHTPONbHas
5. NepeMeHHbIX. 2 1-8 8 16 0 pabota

WccnepnosaHne TecTmpoBaHue

JOYHKLMIA HECKObKUX

nepemMeHHbIX.

KETPOHHBH
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Mporpamma ancumnnuHbl "MatemaTuka"; 221400.62 YnpasneHue ka4ecTBoM; 3asedyowmin kadpenpoi, a.H. (noueHT) Wnpokosa E.A.

Buabl n yacbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATNA pa601b|
Tema 6.
HeonpeneneHHbIn nomalwHee
WHTEerpan. 3agaHue
OnpegneneHHbi KOHTpONbHas
. 2 -1 7 14
NHTEerpan u ero 915 0 pabota
npUMeHeHue. TecTpoBaHue
HecobcTBEHHbIN
WHTEerpan.
Tema 7. KomnnekcHble
e
7.|9neMeHTapHble 2 16-17 3 6 0 QSE;L:JMH:G
PYHKLMM KOMMNNIEKCHOIO
nepeMeHHOoro.
KOHTpONbHas
Tema 8. Yucnosble n p&elg;)eTaaT
8.|dyHKLMOHaNbHbIE 3 1-5 5 10 0 P P
a0bl nomalwHee
P ' 3ajaHue
KOHTpO/bHas
paboTta
Tema 9. TecTnpoBaHue
9.|dndbdepeHunanbHbie 3 6-18 13 26 0 noMawHee
ypaBHEHNS sananme
Tema . Itoroeas 1 0 0 0 9K3aMeH
" |doopma KOHTpoOnS
Tema . Ntorosas 5 0 0 0 9K3aMeH
" |dopma KoHTpONA
Tema . Itoroeas 3 0 0 0 9K3aMeH
" |doopma KOHTpONSA
NToro 54 108 0

4.2 CopepXxaHue ONCLUMIUHDI
Tema 1. JluHenHas anrebpa
neKumnoHHoe 3aHsiTne (4 yaca(os)):

Matpuupbl n oenctens ¢ HuUMn. OnpenenuTenu, ux BolyncneHne. PaHr matpuubl. PeweHne cuctem
NIMHEeNHbIX ypaBHeHWn meTogamm Maycca, Kpamepa, obpartHoit Mmatpuubl. COBCTBEHHbIE 3HAYEHUS 1
cobCTBEHHbIE BEKTOPbI. 3HAKOOMNPEAEeNeHHOCTb KBaapaTu4yHom OopMbI.

npakTudeckoe 3aHsitne (8 yaca(os)):

BbluncneHune onpenenuteneii, peweHne CUCTEM NIMHERHbIX ypaBHEHWUIA. HaxoxaeHne COBCTBEHHbIX
BEKTOPOB U COBCTBEHHBIX 3HA4YeHMn. OnpeneneHne 3Haka KBaapaTuyHoOM OOPMbI.

Tema 2. BekTtopHas anrebpa
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

BekTOpbl M OENCTBUS C HUMU - Cry4aun OBY- U TPEXMEPHOro NPOCTPaHCTB. BekTopbl B N-MepHOM
NPOCTPAHCTBE, NMUMHEHbIE 0TODPaXEeHNS.

KETPOHHBH
B_EPCHTET
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Mporpamma ancumnnuHbl "MatemaTuka"; 221400.62 YnpasneHue ka4ecTBoM; 3asedyowmin kadpenpoi, a.H. (noueHT) Wnpokosa E.A.

npaktudeckoe 3aHsitne (4 yaca(os)):

Bbluncnexune CKanspHOro, BEKTOPHOro n cMelaHHoro HpOI/I3Be,D,eHI/II7I. PeweHne cBA3aHHbIX C HUMUK
3aiad.

Tema 3. AHanuTUyeckasi reomeTpus

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

[Mpsimag Ha nnockocTu. [pamas u NNocKoCTb B NpocTpaHCcTBe. [NepeceveHns npsambiX U NIOCKOCTEN.
KpvBble 1 MoBepxXHOCTN BTOPOro Nopsaaka.

npakTnyeckoe 3aHsitne (8 4yaca(os)):

PeweHve 3anay, cBA3aHHbIX C NPAMbIMU, NMIOCKOCTSAMU. HaxoxaeHne To4ek nepeceyeHns Npsmbix m
nnockocten. OnpeneneHve Bmaa KpyBbIX U MOBEPXHOCTEN BTOPOro NOpSaKa.

Tewma 4. Npenpenbl. HenpepbiBHOCTb, AudpchepeHUMpyeMoCcTb PYHKLIUM OOHOW NepeMeHHOMN.
WccnepnoBaHue chyHKL MW OQHON nepeMeHHOW. MpunoxeHnsa NPpou3BooHON.

JNIeKLMOHHOe 3aHsiTue (8 4aca(os)):

DyHKUUM HaTypanbHOro aprymeHTa (KoMbmHaTopHble OyHKUMM 1 nocnepoBaTtensHocTh). MNMpenen
nocnenosatenbHOCTW. [penen oyHKUMK. HenpepbiIBHOCTb (OYHKUUU B TOYKE.
OundpdepeHunpyeMocTb qoyHKLMM B ToUKe. [MprnoxeHms nponssoLHON. 3a4a4n onTMManbHOro
Bblibopa. [MpounssoaHbie 1 andochepeHumansl Beicwmx nopsakos. dopmyna Ternopa. ViccnenosaHue
OYHKLMI C NOMOLLbIO NPOoM3BoAHON. MeTon ntepaumnin Npu HaXoXAEHUN KOPHEN YPaBHEHUIA.

npaktnyeckoe 3aHsitne (16 4yaca(os)):

BblumcneHune npenenos nocnenoBartenbHOCTEN U Npeaenos OyHKUNA C UCNONMb30BaHNEM
3ameyvatenbHbIX Npenenos. BoluvcneHne npon3BoaHbix. PelweHre 3anay ontrmanbHoro Belbopa.
BbluncneHne nponsBoOHbIX BbiCIKX NOPAAKOB. PasnoxeHne coyHkumm no goopmyne Tennopa.
Mpaswuno Jlonutans. MNMocTpoeHune rpatprnkos goyHKUNIA.

Tema 5. HenpepbiBHOCTb, AndpchepeHUUpyemMocTb PYHKLLMUN HECKOJIbKUX NEepEeMEHHbIX.
UccnepnoBaHne oyHKLMIA HECKONMBbKUX NepeMeHHbIX.

neKuMnoHHoe 3aHsiThe (8 yaca(os)):

MpeLnen 1 HeNPepPbIBHOCTb (OYHKLNM HECKONBbKUX NeEpPeMeHHbIX. JdnddepeHupyemMocTb. (yHKLNM
HECKOJbKMX NePEMEHHBIX B TOYKE. HacTHble NPON3BOAHbIE 1 UX NpuoXeHue. duddpepeHunansi
BbICLIMX NOPSAKOB. JlokanbHble aKCTpeMyMbl. MeTo HauMeHbLNX KBAAPaTOB. Y CNOBHbIA 9KCTPEMYM.

npakTudeckoe 3aHsitne (16 yaca(oB)):

BblumcneHme yacTHbIX NPon3BoaHbIX. [TpoBeneHMe kacaTenbHOM NNOCKOCTY K KpnBoWi. MNepBoe
npubnuxeHne. YacTHble NPOM3BOAHbIE N ANdIEPEHUMANbI BbiCWNX NopsiakoB. @opmyna Tennopa.
HaxoxneHue nokanbHbix 9KCTPpeMyMOB. HaxoxXaeHWe YyCNOBHbIX 9KCTPEMYMOB.

Tema 6. HeonpepeneHHbI uHTerpan. OnpeneneHHbIN UHTErpan u ero NpUMeHeHue.
Heco6cTBeHHbIN MHTErpan.

JNleKLMoHHoe 3aHsitne (7 4aca(oB)):

HeonpeneneHHblin nHterpan. Metonbl BbluMcneHns nepoobpasHbix. IHTerpan PumaHra.
MpunoxeHns niterpana Pumarna. HecobcTBeHHBbI MHTerpan 1-ro poaa.

npaktnyeckoe 3aHsitne (14 yaca(os)):

BbluncneHne nepoobpasHbix ¢ NPUMEHEHMEM TabnuLbl MHTErPanoB, METO4AMUN 3aMeHbI
nepeMeHHON, No YacTsaM. BolumcneHune onpeneneHHbix MHTerpanos. BoluncneHue nnowanen, onvH
nyr, 06 EMOB C NOMOLLbIO MHTerpanos PumaHa. BoluncneHune n nccnepoBaHne CXxoanuMocTy
HecoOCTBEHHbIX UHTErPAanoB.

Tema 7. KoMnnekcHble nepemMeHHble U eNCTBUSA C HUMWU. dneMeHTapHble (pyHKLMK
KOMM/IEKCHOro nepeMeHHoro.

NeKuMoHHoe 3aHsiTne (3 yaca(os)):

ApudomeTnyeckmne OencTBusa C KOMMNEKCHbIMU NepeMeHHbIMU. Bo3BeneHne B cTeneHb, n3sneyeHune
KOpHS. OKCMOHeHUManbHas n norapugmuyeckas pyHkumm. TpuroHoMeTpuyieckmne n obpaTHbie
TPUrOHOMETPUYECKMEe PYHKLNN.

npaktnyeckoe 3aHsitne (6 4aca(os)):

BbluncneHne 3Ha4eHnn OyHKLMIA KOMMNEKCHbIX NePEMEHHbIX.

KTPOHHEBH
B_EPCHTET
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Mporpamma ancumnnuHbl "MatemaTuka"; 221400.62 YnpasneHue ka4ecTBoM; 3asedyowmin kadpenpoi, a.H. (noueHT) Wnpokosa E.A.

Tema 8. YUucnoeble N pyHKLMOHaNbHbIE PAAbI.
JIeKLMOHHOe 3aHsiTne (5 4aca(oB)):

Cymma yucnosoro psaa. HeobxoamMblii npuaHak cxoamMMocTu. JloctaToyHble NPU3HAKM CXOAUMOCTY
3HAKOMOMNOXUTENbHBIX PAA0B (CpaBHeHWs, anambepa, Koww, nHterpanbHblii). AGContoTHas
CXOAMMOCTb 3HaKonepeMeHHbIx psaoB. MNpusHak JleibHuua. CteneHHble psaabl. Paguyc
cxogumocTb. PasnoxeHus B psaabl MaknopeHa. Psg dypbe.

npaktnyeckoe 3aHsitne (10 4yaca(os)):

WccneposaHne cxoanMocTu YncnoBbix pagos. OnpeneneHne obnact CX0AUMOCTM CTENEHHOO
psna. HaxoxneHue koadpdmumeHToB psaaa Pypbe. Pabota B8 MAXIMe.

Tema 9. OudbdepeHumanbHble ypaBHEHNS
JNeKLMoHHoe 3aHsiTue (13 yaca(os)):

OndpdepeHumanbHble ypaBHEHNS NepPBOro nopsaka (C pasgensowmmMmncs nepeMeHHbIMY,
OLHOPOAHbIE, NMMHENHble, BepHynnu). 3apaya Kowwn. YpaBHeHne B NOnNHbIX anddepeHumanax.
[MoHuXxeHre nopsaaka amddepeHunanbHOro ypasHeHus. JInHenHble ypaBHEHNS BbICIUUX MOPALKOB C
NOCTOSAHHbIMU KO3dhpuLmeHTamn. CBefeHne CUCTEM K YPaBHEHUSM BbICLUINX MOPSAKOB.

npakTnyeckoe 3aHsitne (26 4aca(os)):
PeweHne onddgoepeHumanbHbIXx ypaBHeHU 1 cooTBeTcTByrowmMX 3aaay Kowwn. Pabota B8 MAXIMe.

4.3 CTpyKTypa 1 copgepXxaHue CaMOCTOSITeNIbHOM paboTbl AUCLUMINHBI (MOLYNISA)

Buabi
N Paanen Cemectn| HEAENs | camoctosTensHoit [TpynoeMkocTh g‘:ﬂ%’:‘;;‘;‘::;gzg;
AucumnnunHol Plcemectpa paboTbl (B yacax) 260ThI
CTYL,EHTOB P
1 Tema 1. JluHeiiHas 1 1-0 zgﬂ;c;}:::g 16 nomailHee
anrebpa 3anaHNs 3afaHve
Tema 2. BektopHas NoAroToBKa K
2. anrebpa ' 1 3 TECTUPOBAHNIO 8 TecTnposaqie
noaroToeka
JomatHero 12 foMalliHee
Tema 3. AHanntnyeckas 3apaHve
3afaHus
3.[reomeTpus 1 4-5 MOLTOTOBKA K
KOHTPO/bHOW 4 K(;g;gganaﬂ
pa6ote P
Tema 4. lNpepen.. MOArOTOBKA
HenpepblBHOCTb, [OMALIHEro 20 nomaiiuHee
AndpgoepeHLnpyemMocTb 3a0aHus 3agjaHune
doyHKLUUM ogHOM
nepemeHHoN. NoaroToBka K
4. 1 6-18 N
NccnenosaHve KOHTPOMbHOM 4 Kzggggﬂb"'aﬂ
CPYHKUMIA OfHOM pabote P
nepeMeHHoN.
MNpunoxeHus noAroToBka K 8
TecTupoBaHue
NPOV3BOLHON. TECTUPOBAHMIO P
Tema 5. noarotoeska foMalHee
HenpepblBHOCTb, AoMallHero 12 SanaHne
ongopepeHLnpyemMocTb 3anaHus
PYHKLMN HECKONbKUX i NOAroToBKa K
> InepeMeHHbIX. 2 18 IcontponbHoi 2 ;gg;gg”b"'a"
NcecnepoBaHne paboTe
JOYHKLWNIA HECKONbKUX NOOrOTOBKA K
nepemMeHHbIX. TECTVPOBAHMIO 2 TECTUPOBAHME

KETPOHHBH
B_EPCHTET
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Mporpamma ancumnnuHbl "MatemaTuka"; 221400.62 YnpasneHue ka4ecTBoM; 3asedyowmin kadpenpoi, a.H. (noueHT) Wnpokosa E.A.

Buabl
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
noaroToBK
Tema 6. } OAroroekd 10 [oMallHee
HeonpenenexHbli AoMaluHero 3anaHne
nHTerpan. 3afaHns
OnpepneneHHbln noAroToeka K
6. nHTerpan u ero 2 915 KOHTPOSIbHOW 2 Kzggp;ganaq
NPVUMEeHeHe. paboTe P
HecobcTBeHHbIN no
OroToBkKa K
nHTerpan. TECTUPOBAHNIO 2 TecTMpoBanie
Tema 7. KomnnekcHble NOOFOTOBKA
nepemMeHHble n noﬂamHero 4 nomatuiHee
OEeNCTBUA C HAMN. 3anaHns 3apjaHve
7./9nemeHTapHble 2 16-17
OYHKLIMM KOMMNEKCHOro HOIFOTORKA
NepPEeMEeHHOro. AroToBka K
P TECTPOBAHMIO 2 TecTupoBaHue
n
OAroToBKa foMawHee
JOoMallHero 5 sananme
T 8y 3agaHus
ema 8. Hucnosble n
8.|dyHKUMOHanbHbIE 3 1.5 [foAroToskax KOHTpPONbHas
oSbl KOHTPOJIbHOW 2 pabora
' paboTte
no4AroToBka K
T
pedeparty 3 pecpepa
noaroToBKa
MalLlH
JOoMallHero 20 ggﬂ:Hmeee
3anaHus
Tema 9. NoAroToBka K
9.|dndbpepeHumanbHble 3 6-18 KOHTPOMNBHON 4 KOHTpONbHas
BHEHUSA T
ypaBHe pabote paboTta
noAroToBka K
TECTUPOBAHMIO 2 TecTupoBaHue
Ntoro 144

5. O6pa3oBatenbHbie TEXHONMOrMW, BK/IloYasi MHTepPaKTUBHble (hopMbl 06yYeHuUs
Jlexumn B MynbTUME ONAHOR ayomuTOopUm

MHTepHeT-pacchbinka nekuMoHHOro Matepmana

KoMnbloTepHbIin kKnacc ons nposeneHns TeCTMpPoBaHUS

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. JluHenHas anrebpa
noMallHee 3afaHne , NPUMepPHbIEe BONPOCHI:

BbluncneHune onpenenuteneir. MoctpoeHre obpaTHO MaTpuLbl. PelleHne cuctemM MMHenHbIX
ypaBHeHulA pa3HbiMi MeTonamun. OnpeaeneHne paHra Matpuubl. HaxoxneHne cobCTBEHHbIX
3Ha4YeHuin N cobCTBEHHbIX BEKTOPOB IMHENHOro oTobpaxeHus. OnpeneneHne 3Haka KeaapaTuyHow
popmbl.

Tema 2. BekTopHas anrebpa
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TecTnposaHune , npnMMepHbIe BOMPOCHI:

Bbluncnexune CKanspHbIX, BEKTOPHbIX N CMELWaHHbIX npomsse,ueHmVl. 3anayun, CBA3aHHbIE C 3TUMK
npon3seneHnsamun.

Tema 3. AHanuTUyeckasi reomeTpus
JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

PeleHune 3a0ay, CBA3aHHbIX C YpaBHEHEM NPSIMON Ha NNOCKOCTU. PeleHre 3aaay, CBA3aHHbIX C
ypaBHEHMEM NPsSIMOii B NpoCTpaHcTBe. PelleHre 3aaay, CBA3aHHbIX C ypaBHEHUEM MNIOCKOCTY B
npocTpaHcTee. MNprBeneHne ypaBHEHNS KPUBOIA BTOPOrO Nopsiaka K KaHOHUYECKOMY BULY.
MpvBeneHne ypaBHEHNS MOBEPXHOCTM BTOPOro NopsaKa K KAHOHUYECKOMY Buay.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

MNpumepHoe 3agaHue. 1. HainTn HanMeHblwee cOBCTBEHHOE 3HAYEHUE LAHHON MaTpuLbl 1
COBCTBEHHbIV BEKTOP, COOTBETCTBYIOWMIA 9TOMY COOCTBEHHOMY 3Ha4eHuto. 2. [TpoBecTn NNOCKOCTb
Yyepes OaHHY0 TOYKY NeprneHanKynspHO OBYM OAaHHbIM NAoCcKocTaM. 3. [MpnBecTy K KAHOHNYECKOMY
BUAY M ONpenennTb BUA NOBEPXHOCTM BTOPOro Nopsaka.

Tewma 4. Npenpenbl. HenpepbiBHOCTb, AudpchepeHUMpyeMoCcTb PYHKLIUM OOHOW NepemMeHHOMN.
WccnepnoBaHue chyHKLMA OQHON nepeMeHHOW. NpunoxeHns NpousBooHON.

nomallHee 3afaHve , NpUMepHble BOMPOChI:

BblumcneHune npenenos nocnegnosartenbHocTen. Yueno Henepa. BoluvcneHune npenenos goyHKUNA €
MOMOLLbIO 3aMedaTenbHbIX Npeaenos. AudgepeHunposarHe oyHkumi. Mpasuno Jlonutans.
dopmyna Tenopa 1 ee NPUMEHEHNE ANS NPUBINXKEHHOIO BbIYUCEHNS 1 HAXOXAEHNS NPeaenoB.
ViccneposaHue coyHKUMIA C MOMOLLbIO MPOM3BOAHbIX U Npedenos. [NpocTenwne 3a8aym onTuMmMsaumnm.

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

MpumepHoe 3apnaHue. 1. Hantu npenen coyHkumn. 2. Hantn npon3soaHYIO CNOXHOM (OYHKUMN. 3.
Norapugomunyeckoe angogoepeHumnposaHue. 4. NMpoBecTn KacaTenbHyo K KPUBOMW, 3a4aHHOW
napameTpuyecku, B JaHHOW TOYKE.

TecTnpoeaHue , NpuMepHbie BOMPOCHI:

I'IpOBepKa YMEHNA HaxoonTb Npon3BoOHble NEepBOro nopsnka prHKLI,VIVI, 3a0aHHbIX ABHO, HESIBHO
napameTpunyeckn. Bbluncnexune NPOnN3BOOHbIX BbICWNX NOPAOKOB.

Tema 5. HenpepblBHOCTb, AndcepeHUUpPYyEMOCTb (PYHKLLUU HECKONbKUX NepeMeHHbIX.
UccnepoBaHue oyHKLMIN HECKONIbKMX NEPEMEHHbIX.

noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:

BblumcneHve npenenoB oyHKUMIA HECKOMbKMX NepeMEHHbIX. BbluncneHne YacTHbIX MPOMU3BOAHBIX
NepBOro 1 BbiCWNX NOPSAKOB. [MpuMeHeHne coopMynbl NepBoro Npubnuxerus. MponssoaHas no
HanpasneHuto. OnpenenexHne nokanbHbIX 3KCTpeMyMOB. Hanbonbluee 1 HarMeHbliee 3HaYeHNs
hyHKUMM B 0bnactu. MeTon HauMeHbLWUX KBAAPATOB.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

MpumepHoe 3apaHue. 1. MNpoBecTn kacaTenbHyO NNOCKOCTb K MOBEPXHOCTU. 2. HaiTn yCnoBHbIi
akcTpemyM. 3. MNpoBecTn NpsiMyto, Npoxoasiyto Hanbonee 6AM3KO K 5 3afaHHbIM TOYKaM.

TecTunposaHune , npmMMepHbIe BOMpPOCHI:

HpOBepKa YMEHNA HaxXxoAnTb HaCTHble NPOon3BoOHblEe, NPON3BOOHbIE MO HanpasneHuto, rpaoueHT B
TO4Ke.

Tema 6. HeonpepeneHHbi nHTerpan. OnpepeneHHbIN MHTErpan u ero NPUMeHeHue.
Heco6cTBeHHbIN MHTErpan.

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

BbluncneHune nepsoobpasHbiX C MOMOLLbIO TabNNYHbIX UHTErPANoB, METOAOM 3aMEHbl MEPEMEHHOI 1
Mo yacTsIM. BbluncneHune nnowagnei, anvH ayr, o6 beMoB ¢ NoMoLbto UHTerpana PumaHa.
BbluncneHue n uccnengoeaHne cXoaMMOCT HECODBCTBEHHOMO MHTErpana.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

lMpumepHoe 3apaHue. 1.-2. Bolancnutb HeonpeneneHHbln nHterpan. 3. Boluncnutb nnowanb
obnactun. 4. iccnegoBaTtb CXOANMMOCTb HECOBCTBEHHOIO UHTErpana.

TecTMpoBaHve , NpMMepHbIE BOMPOCHI:
[MpoBepka yMeHNs NHTErpnpoBaThb.
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Tema 7. KoMnnekcHble nepeMeHHbIe U AeACTBUS C HUMWU. DneMeHTapHble PYHKLMK
KOMMNIEKCHOro nNepeMeHHoro.

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

ApudomeTnyeckme OencTBUS C KOMMNEKCHBIMU Yucnamu. Bo3eneHve B CTeNeHb U N3BnedYeHne
KopHeli. MNokasaTenbHas u norapugMmyeckas pyHkumn. TpuroHoMeTpuydeckne n obpaTHble
TPUroHOMETPUYECKNE GOYHKLIMN.

TEeCTUpPOBaHWE , NPUMEPHbIE BONPOCHI:
[MpoBepka yMeHMS BbIHUCASATb 3HAYEHUS SNIEMEHTAPHbIX (OYHKLMIA KOMMANEKCHOMO NEPEMEHHOTO.
Tewma 8. Yucnosbie n opyHKLMOHaNbHbIE PAAbI.

LoMalluHee 3afaHune , NpyUMepHbIe BONPOCHI:

ViccnepoBaHmne cXoQMMOCTM 3HAKOMONOXUTENbHbIX PALOB C NMOMOLLbIO OCTATOYHbIX MPU3HAKOB
cxogumocTu. MiccnenoBaHne CXoAMMOCTU 3HAKOYEPEOyOWMXCA PAA0B MO NpuaHaky JlenbHuua.
NccnepoBaHmne abcontoTHOW M YCNOBHOM cxoamMmocTu. Pagnyc n obnacte CX0AMMOCTU CTENEHHOMO
psoa. PasnoxeHuve B pan Tennopa. PasnoxeHue B pag dypbe.

KOHTpO/bHas paboTa , NpUMepHble BOMPOCHI:

[MpumepHoe 3anaHue. 1.-2. ViccnegoBatb CXOAMMOCTb 3HAKONOMOXUTENbHOIO paga. 3. Hantm
o0bnacTtb CX0AMMOCTM 3a4aHHOro CTENEHHOro psaa. 4. Pasnoxntb faHHyto doyHKUMo B psa Tenopa.

pedoepart , NpUMEepHbIE TEMBbI:

Pasnoxutb 3anaHHyto Ha oTpeske yHkuuio B pag dypbe. HapucosaTb rpadomkt UICX0OHOM
doyHKLMM 1 ee cymM psiaa Pypbe

Tema 9. lncbcpepeHumanbHbie ypaBHEHUSA
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

PeweHne ongpepeHumanbHbix ypaBHeHWiA 1-ro nopsiaka: ¢ pa3nensoummMmcs nepeMeHHbIMK,
OLHOPOAHbBIX, NMHEVHbIX, BepHynnu, B NonHbIX AnddpepeHumanax. PeweHne cooTBETCTBYOWMX
3apay Koww. MoHuxeHne nopsaka andodepeHumnanbHoro ypaBHeHns. PelueHmne nuHenHbIx
YPaBHEHUIA BbICLIMX NOPSLKOB C MOCTOSIHHbIMU KO3dhdouLmeHTamm. PelleHrne CUCTeM NMHENHbIX
ypPaBHEHUIA C NOCTOSIHHBIMU Ko3adpdomumeHTamn. 3apada Koww.

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

MpumepHoe 3apaHue. 1. PewnTb 3anady Kown ons ypaBHeHWs ¢ pa3nenstoummMmcs nepeMeHHbIMI.
2. PewnTb ypaBHeHune BepHynnu. 3. PewnTb 3anady Kown ons ypaBHeHWs BTOPOro nopsiaka,
pelwaemMoro METOIOM MOHVXEHNS nopsiaka. 4. Pewuntb cuctemy ns AByX NMMHENHbIX ypaBHEHWA 1-ro
nopsiaka ¢ NOCTOSIHHBIMU KO3 PMLMEHTAMN.

TecTnpoBaHune , npmMMepHbIe BOMpPOCHI:

[MpoBepka yMeHns pacno3HaBaTtb TUM YPaBHEHUS N HAXOAUTb 3HAYEHUE peeHns COOTBETCTBYOWEN
3agaym Kowm B Touke

Tema . UToroBasi oopma KOHTpOns
Tema . UToroeasi popma KOHTpons
Tema . UToroBasi hopma KOHTpOns

[MpnMepHbIe BONPOCHI K 9K3aMeHY:
Bonpochbl kK 3k3amMeHy No matemaTuke Ang HanpasneHus "YnpasneHne kavyectsom",1 C.

1. Matpuua. Paamep matpuubl. [NpunoxeHne B akoHoMuke. [leicTBnS Han MaTpuuamu.
2. Onpegenutenn. Cnocob BbIYMCNEHNS.

3. CeoiicTBa onpenenntenei.

4. CncTeMbl NMMHENHbIX ypaBHeHW. [epeonpeneneHHbie n HegoonpeneneHHble CUCTEMBDI.
MartpnyHas 3anucb CUCTEMBI.

5. Metopn ["aycca pelweHnsi CUCTEMbI INHENHbBIX YPaBHEHWIA.

6. MeTton Kpamepa peleHns cuctemMbl MMHENRHbIX YPaBHEHWUIA.

7. PelleHne cuctembl MMHEHBIX YPaBHEHWUIA C MOMOLLBIO MOCTPOEHMS 06paTHON MaTpuLbl.
8. PaHr matpuupl. YcnoBre COBMECTHOCTU CUCTEMbI IMHEMHBIX YPaBHEHWIA.
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9. KoopauHaTbl TOYKM Ha NPSIMOiA, HAa MAOCKOCTU 1 B MPOCTPaHCTBE. PaccTosHe Mexay AByMs
TOYKaMM.

10. nOﬂﬂpHaﬂ, umnuHppuyeckas u cgepuyeckas cMcTembl koopavHar.

11. BekTopbl. JInHeiHble Npeobpa3oBaHnsi BEKTOPOB. OpTbl B ABYMEPHOM M TPEXMEPHOM
npocTtpaHcTBax. PasnoxeHne BekTopa ¢ NOMOLLbIO OPTOB.

12. CkansipHoe npoun3seneHue osyx Bektopos. CeoricTBa. KoopamHaTtHas 3anucb. Yron mexay
[ByMS1 BEKTOpPaMW.

13. BekTopHOE npon3seneHne aByx Bektopos. CeoricTBa. KoopanHatHas 3anuch.
14. CMewaHHoe npounsseneHne Tpex Bektopos. KoopavHaTHas 3anuch.

15. n-MepHOe BEKTOPHOE NPOCTPaHCTBO. JInHeliHble Nnpeobpa3oBaHnst BeKTopoB. CkansipHoe
nponseeneHue.

16. basuc B TpexmMepHOM NPOCTPaHCTBE.

17. IlnHeiHble oTobpaxeHuns ua B . Matpuua, 3agatwowas otTobpaxeHue.

18. CobCTBEHHbIE BEKTOPbI 1 COOCTBEHHbIE 3HAYEHNSI OTOBPAKEHWS N3 B .

19. KBagpatnyHas popma. Ycnosme coxpaHeHns 3Haka kBagpaTu4Hom oopMbl.

20. Bnabl ypaBHEHMS MPSAMOiA HA NNOCKOCTU. B3anMHoe pacnonoXeHue 2-x NpsMblX Ha NIOCKOCTU.
21. KpuBble 2-ro nopsiaka Ha niocKoCTu.

22. [1InocKoCTb B MPOCTPAHCTBE.

23. Npsmas B npocTpaHcTBe. B3anmMHoe pacnonoxeHune npsmMor 1 NiIocKoCTN B NPOCTPAHCTBE.
24. [loBepxHOCTM 2-ro nopsaka B NPOCTPAHCTBE - C NPUMepamMu.

25. lenctens Hag MHOXecTBaMu. [1puMepbl MHOXECTB B .

26. Akcuomartuvka oencTeuTenbHbIX Yucen. VIHTepnpetauns MHOXeCTBa OEeNCTBUTENbHBIX YMCET.
27. Cnocobbl 3aaaHns oyHKLUMN OEACTBUTENBHOMO NEPEMEHHOTO.

28. dyHKUMK, 3a0aHHble HA MHOXecTBe N 1 NpUMeHsieMble B KOMOMHATOPKKE.

29. Yucnosas nocnenoBaTenbHOCTb. I'Ipeﬂ,en 4MCNOBOW NocnegoBaTeNnbHOCTU. YUcno e Kak npeanen
nocnepnoBatenbHOCTU. beckoHeyHo Manble 1 6eckoHe4yHo Honbluve nocnenoBaTenbHOCTHU.

30. MNpenen yHkumm B Touke. [1Ba onpeneneHns. J1eebii 1 npaeblii Npenens.

31. beckoHe4HO Manble 1 6eckoHeYHo bonbwmne goyHKLUMKN. CpaBHEHNE BECKOHEYHO MasbiX
yHKLMA. CBolicTBA BECKOHEYHO MasbIX CPYHKLNIA.

32. CeoricTBa Npenenos oyHKLUNIA.

33. lNepBbin 3amMeyaTenbHbIV Npeaen.

34. BTopoii 3amevaTenbHbli Nnpeaen u ero cneacTems.

35. HenpepblBHOCTb (pyHKUMN B TOYKe. CBONCTBA HENPEPbIBHbIX (OYHKLMIA.
36. Touku paspbiBa PyHKLUN.

37. 3apaya o npoBeeHumn KacaTenbHom K kpueo. OnpeneneHne yHKUMW, anddepeHuLmpyemon B
TOYKe.

38. [ndhdepeHuman goyHKUMM Kak rnaBHas 4acTb npupalleHms. ['eometpuyeckas nnntoctTpaums.
39. lNpaBnna guhgepeHunpoBaHns yHkLMK. NponssogHas CROXHON PyHKLUNN.

40. NpownssooHas obpaTHOW OYHKUUN.

41. lNpomnssogHas oyHKLMM, 3a0aHHON NapaMeTpruyecKu.

42. [NponseogHas oyHKUMN, 3a0aHHON HESBHO.

43. Ilorapndpmmnyeckoe ondpgoepeHumpoBaHme.

44. BbiBO4 BCEX (HOPMYN 13 Tabnuubl MPON3BOLAHbIX.

45. lNponseogHble 1 anudpdoepeHumansl Boicwmx nopsaakos. dopmyna Teinnopa.

46. PasnoxeHune no dpopmyne Ternopa-MaknopeHa yHKUNN .

47. lNpasuno Jlonutana ¢ npuMmepamu.

48. Bo3pacTaHue n ybbiBaHNe PyHKLUN HA MHTEpBane.

49. OkcTpeMyM. Heobxoaumoe ycnosme akcTpeMyMma. [locTatouHble YCNOBUS SKCTPeMyMa.
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50. AcuMnTOTHI KPUBOIA.

51. Hanbonbluee 1 HaMMeHbliee 3HAYEHNS (PYHKLMM HA OTPEIKE.

3anauym 06 onTMManbHOM BbIGOpE C MPUMEHEHNEM (OYHKLIMIA OIHOW NEepeMEeHHONA.
52. Metoq ntepaumnii HaXOXAEeHNS KOPHENn MHOro4YneHa.

Bonpocbl kK 9k3aMeHy MO MaTeMaTtuke ANs HanpasneHus "YnpasneHme ka4yecTsom”, 3 ceMecTp.

. YUncnosoit psin v ero cymma - ¢ npumepamu.

. Heobxoonmoe ycnosne cxoaMMOCTU YACNOBOro psiaa.

. [apMoHMyeckuin pag pacxoouTcs.

. 2 OCHOBHbIX CBOWNCTBA YNCNOBbIX PSO0B.

. TeopeMbl CpaBHEHUS O/ PAOOB C MONOXMUTENbHBIMU YeHaMN.

. MpunaHakn Janambepa n Kowmn cxoanmMocT psaoB C NONOXMTENbHBIMUA YlleHaMN.
. IHTerpanbHbIi Npr3Hak cXoauMOCTM PALOB C NONOXUTENbHBIMUA YieHaMMU.

. 3HaKonepeMeHHble psiabl. AbcontoTHas cxoanMocTb. MpuaHak JlelbHuua.

. ®yHKUMOHaNbHble psAabl. MaXopaHTHbIA NPU3HaK CXOAUMOCTMW.

10. CteneHHble psabl. Teopema Abens.

11. Pagnyc cxogumocTn. Cnocobbl BbIYUCNEHNS pafmyca CXOLMMOCTH.

12. CBSA3b Mex .y KoahgomLmMeHTaMn CTENEHHOro psaa n ero cymmon. Pag Tenopa.
13. PasnoxeHwve B psaabl Tennopa-MaknopeHa qoyHKLMNNA .

14. Tpumepbl npunoxeHun panos Tennopa.

15. TpuroHometpuyecknin psg Pypbe. CBoCTBa rapMOHUK.

16. BblumcneHve koadpdomumneHToB psioa Pypbe. MpubnnxeHre B cpeHeEM Ha 0Tpe3ke. 3HaYeHne
CyMMbl psga dypbe B TOYKaxX paspblBa.

17. OndbdhbepeHumanbHoe ypaBHeHNE C pa3fensowmnMmncs NepeMeHHbIMA - C NPUMEPOM.

18. 3agaym o pagnoakTMBHOM pacnage v 0 BEHTUIMPOBaHMM KOMHATbI.

19. OoHOPOAHOE YpaBHEHME - C MPUMEPOM.

20. YpaBHeHus B NONHbIX AndodoepeHumnanax n npnuBoasaeecs K Hemy - C NpUMepoM.

21. JlnHeiHoe audpbdpepeHumnanbHoe ypaBHeHre 1-ro nopsaka - C npuMepom.

22. YpaBHeHue bepHynnu - ¢ npumepom.

23. Cnyyam BO3MOXHOCTU NOHMXEHUS Nopsaka andgepeHumnanbHoro ypaBHeEHUS - C NpuMepamu.

24. JlvHenHoe o4HOPOAHOE AndodoepeHUnanbHOe YpaBHEHNE C NOCTOSAHHBIMU KOSOJOMLIMEHTAMN.
Xapaktepuctmnyeckoe ypasHeHme. Cnyyain npoCcTbiX KOPHEN.

25. JlnHeiHoe ogHopoaHoe anddepeHLmanbHOe ypaBHEHNE C NOCTOSHHBIMU KO3AOMLIMEHTAMN.
Xapaktepuctunyeckoe ypaBHeHue. Cnyyvan KpaTHbIX KOPHEN.

26. JlnHeinHoe ogHopoaHoe AndodepeHLUmnanbHoe ypaBHEHNE C MOCTOSHHBIMU KO3GOULIMEHTAMN.
XapakTepuctmyeckoe ypaBHeHue. Cnyyali KOMMNEKCHbIX KOPHEN.

27. MeTopg Bapvaunm npon3BosibHbIX NOCTOSAHHbBIX A1 PeleHnss HEO4HOPOOHOro
andogoepeHumnanbHoe ypaBHEeHNs ¢ MOCTOSAHHbIMK KO3 ULIMEHTaMN.

28. CBeLieHne CUCTEMbI BYX NIMHENHbIX AU. ypaBHEHWA 1-ro nopsiaka K aud. ypaBHEHNIO BTOPOro
nopsaka.

29. MNpubnuxeHHble METOAbI PeLleHNs AnddpepeHUManbHbIX YpaBHEHWA: MPUMEHEHNE CTEMNEHHbIX
PSO0B.

30. MeTopq Owinepa, YACNEHHbIE METOAbI.
31. PeweHne nHTerpanbHbIX ypaBHEHUI METOOOM UTEpaLMi.

0O NO Ok~ WN =

©

7.1. OcHOBHas nuTteparypa:
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1. MNpakTUKym 1 MHAMBUIOYyaNnbHble 3a4aHNs MO BEKTOPHOW anrebpe n aHanuTn4eckoin reoMmeTpum
(Tvnosble pacyeTbl)/ Asunosa J1.B., bonotiok B.A., bonoTtiok J1.A.

"NanHb", 2013, 288 cTp.// http://e.lanbook.com/books/element.php?pl1_id=37330.

2. Kypc aHanutmyeckoi reometpun n nuHeinHoi anrebpbl/ AnekcaHapos I1.C., "Mlanb", 2009, 512
cTp.// http://e.lanbook.com/books/element.php?pl1_id=493.

3. Kpatkun kypc matematmnyeckoro aHannsa/ bepmaHt A.®., ApamaHosuy W.I"., "ITanb", 2010, 736
ctp.// http://e.lanbook.com/books/element.php?pl1_id=2660.

4. Kypc 06bIKHOBEHHbIX AndbdoepeHumanbHbix ypaBHeHuin/ Bubnkos HO. H., "Naxb", 2011, 304 cTp.//
http://e.lanbook.com/books/element.php?pl1_id=1542.

5. C6opHuKK 3aaay no matematnyeckomy aHanmay. Tom 1. MNpenen. HenpepbiBHOCTb.
OnddepeHumpyemocTs/ Kyaopssues J1.1., Kytacos A.L., Yexnos B.W., lWabyHuH M.W.,

"duamarnut”, 2010, 496 cTp.// hitp://e.lanbook.com/books/element.php?pl1_id=2226.

6. Matematuka. YuebHoe nocobue ons HanpasneHns noaroToBkn "YnpasneHve
kavyectsom""/lLInpokoea E.A. N3n. KDY, 2013, 170 cTtp. //
http://www.kpfu.ru/docs/F749667775/upr.kach.0.pdf

7.2. JlononHuTenbHasa nuteparypa:

1. Kpatkui kypc matemaTtuyeckoro aHanuaa. T. 1. OudbdoepeHumnansHoe n nHTerpanbHoe
ncuymcneHns doyHkumnm ogHonm nepemeHHon. Paabl/ Kyopssues J1. 4., "®unamatnnt”, 2008,

400 cTp.// http://e.lanbook.com/books/element.php?pli_id=2224.

2. Kpatkui kypc matematmnyeckoro aHanusa. T. 2. lndpdoepeHunanbHoe n nHTerpanbHoe
NcYMCneHns PyHKUMA MHOrMX nepemeHHbIx. FlapmoHnyeckuin aHanna/ Kyopsisues J1. 1.

"duamatnmt”, 2003, 424 cTp.// hitp://e.lanbook.com/books/element.php?pl1_id=2225.

3. C6opHKK 3aaay no matematnyeckomy aHanmay. Tom 3. DyHKUUM HECKONBbKNX NEPEMEHHbIX/
Kyopseues J1.4., Kytacos A.Ll., Yexnos B.U., WabyHuH M., "®duamatnut”, 2003,

472 cTtp.// http://e.lanbook.com/books/element.php?pl1_id=2220.

4. COopHMK 3aaad no matematnyeckomy aHanmay. Tom 2. NHterpansl. Paabl./ Kyopssues J1.1.,
Kytacos A.L., Yexnos B.W., WabyHnH M.U., "®duamatnnt", 2009, 504
ctp.//http://e.lanbook.com/books/element.php?pl1_id=2227.

7.3. UHTepHeT-pecypcChbl:

3arpyska nporpammbl MAXIMA -
sourceforge.net/projects/maxima/files/Maxima-Windows/5.28.0-Windows/maxima-5.28.0-2.exe/download

WHTerpanbHoe ncuncnexme - www.intuit.ru/shop/product.xhtmli?id=2494713
NHTerpupoBaHue - www.intuit.ru/shop/product.xhtml?id=2494764

MatemaTtuka. 3agaqHuK -
www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op

Matematuvka. Y4yebHoe nocobue ans HanpaeBneHMs NOArOTOBKU: -
http://www.kpfu.ru/docs/F749667775/upr.kach.0.pdf

MaTematnyeckuin aHanms n gugodpepeHumanbHble YpaBHEHNS -
www.intuit.ru/shop/books/departments/mathematics/diffequations/product.xhtm|?id=2493555

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "MaTtematumka" npegnonaraeT UCNONb30BaHNE Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:

3AEKTPOHHELBH
YHHBEPCHTET
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTeYHol cucteme " BrnbnuoPoccurka", 4OCTYN K KOTOPOW NpefoCcTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKUMN akTyanbHON Hay4HOR 1 y4ebHo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BeoyLmx pOCCUNRCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHUS Ha aHTIMACKOM S3blKe BeOyLWMX aMepPUKaHCKNX n
€BPONEeNCKMX N30atenbCTs, a Takxe peakme U ManoTMpaxHble N3aaHnsa POCCUACKUX PErMOHaNbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTefibHOro NpoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSM henepanbHbIX roCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HOBOro nokoneHus.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHenwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULIMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedeparbl, guccepraLmm, SHUUKNONEeaNn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMAM chefepanbHbIX rOCyAapPCTBEHHbIX 0Opa30oBaTeNbHbIX CTAHAAPTOB BbICLIENO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCA B HAMYUN B
9NEKTPOHHO-bMbnmoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N30aTenbCTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
Nepuoanyecknx n3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "flaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepatype N Hay4HbIM
nepuoanyeckmm n3gaHnsM no MakCmManbHOMY KONMMYECTBY NPOCOUIbHbBIX HAnpasneHnn ¢
cobnogeHneM BCex aBTOPCKUX N CMEXHbIX NPas.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPOI NpeaocTasneH
CTyoeHTaM. dnekTpoHHas bubnuoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenocTaBnsieT
MONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHON y4ebHOI NMTepaTtype no OCHOBHLIM AMCLMNINHAM,
N3y4yaeMbiM B MEOMLUMNHCKUX By3ax (MpeacTaBfieHbl N3aaHns Kak YucTo MeguumHCKOro npoduns, Tak
1 NO eCTECTBEHHbIM, TOYHbIM M 06WeCTBEHHbIM HaykaM). 9BC npenocTaBnsiet By3y Hanbonee nomHble
KOMMAeKTbl HEOBX0AMMO NNTEPaTypPbl B COOTBETCTBUN C TPEOOBAHMSIMI rOCYLAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPas.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuo 221400.62 "YnpasneHne ka4ecTsoM" 1 NPOdoMio NOArOTOBKN HE NpeayCMOTPEHO .
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