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Mporpammy avcumnnvHbl paspaboTan(a)(n) ctapwuin npenonasatens, 6/c MaxmyTtoea L./. Kagenpa
obwei matematukn oTaeneHne matematmku , DilMahmutova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

MpenonaBaHue kypca 'NluHeliHas anrebpa’ MeeT Lenb - 4aTb COBPEMEHHOe NpeacTaBneHne o
NIVHenHo anrebpe, NPUMEHSIEMbIX NPY U3Y4YEeHUW NPOLIECCOB, NPOTEKAIOWMX B 9KOHOMMKE, oMHaHcax
n busHece.

K 3agadv4amMm oncumnninHbl OTHOCATCA.

- 0by4eHune CTy1eHTOB OCHOBAM NMHENHON anrebpbl, MCMONb3YyEMbIM NPU PELIEHUN TEOPETUYECKNX W
NpakTM4YecKux 3agay B 06nacTv aSKOHOMUKKN, PUHAHCOB U BU3Heca;

- Pa3BnUTE HaBblKOB B MPUMEHEHNN MaTEMATNHECKOro annaparta - BaXXHOro MHCTpyMeHTa
5KOHOMMWYECKOro aHanmaa, opraHn3auny u ynpaeneHus;

- pasBuTME y CTY4EHTOB NIOMMYECKOro 1 aHaMTUYECKOrO MbllWEHNS.

2. MecTo OUCLMNAMNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

[aHHas yuebHas aucuunnvnHa BkntodeHa B pasgen " 51.6.9 OucumnnmHel (Mogynm)" OCHOBHOM
obpasoBaTenbHol Nporpammbl 38.03.01 SkoHOMMKA U OTHOCUTCS K Ba30BOA
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 2 Kypce, 3 ceMecTp.

N3yyeHnto aucumnnuHbl TinHeHas anrebpa’ npenlwecTByeT U3yyeHue WKOMbHbIX KypCOoB
MatemMaTku 1 UHGPOPMAaTUKN, AucumMnInHbl '‘MaTtemMatuyeckmnin aHanus' B By3e.

OucumnnuHa TinHeHas anrebpa’ Heobxoamma ans oBnafeHnsl TEOPeTUYECKUMMN 1 NPaKTUYECKUMIN
3HaHUSIMK, NeXaluyMy B OCHOBE 06 eHayYHbIX ANCLMIMINH 9KOHOMUYECKOro Npodonns, a Takxe
KYPCOB, U3y4aroWwmx KOHKPETHbIE 3a4a4M MUKPO- 1 MakpO3KOHOMUKK, COMHAHCOB 1 BrsHeca.
3HaHWs, NoNyYeHHble NPY N3y4eHun ancumnnuHbl TinHeliHas anrebpa’, MoryT 6biTb MCMONb30BaHbI
npy N3y4eHnn KypcoB 'BbluncnntenbHas matemaTtuka', '"9KkOHOMUKO-MaTeMaTmnyeckme mogenu' n ap.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEHUNN:

PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
OlK-2 - CNOCOBHOCTb OCYLWECTBNATbL cOOp, aHann3 n 06paboTky
(NpogpeccuoHanbHble LOaHHbIX, HEOBXOAMMbIX ON151 PELEHNS MPOECCUOHANbHBIX
KOMMeTeHuunn) 3apay
OnK-3 - cNocobHOCTb BbIBMPAaTh MHCTPYMEHTaNbHbIE CpeacTsa ans
(NDOCPECCHOHANBHbIE 06paboTkM 3KOHOMUYECKUX OaHHbIX B COOTBETCTBUN C
KOMMETEHLINN) nocTasneHHOW 3a4adyen, aHanu3npoBaTtb pPeadybTaThl pacyeToB
1 060CHOBBIBATb MOMY4YEeHHbIE BbIBOAObI
OlnK-4 - CcNOCcOBHOCTb HAX04MTb OpPraHM3aLUoHHO-yNpPaBneHYeckmne
(NpogpeccuoHanbHble pewWweHns B NpodoeccnoHanbHOn AeaTeNnbHOCTU U FOTOBHOCTbIO
KOMMEeTeHLMW) HECTW 3a HUX OTBETCTBEHHOCTb
MnK-10 - CNOCOBHOCTb MCMONb30BaTh ONS PELEHNS KOMMYHUKATUBHbIX
(npodbeccuoHanbHble 3a0a4 COBPEMEHHbIE TEXHUYECKEe CPencTea u
KOMMEeTeHLN) NHPOPMAaLIMOHHbIE TEXHONOTK
AK-3 - cNOCOBHOCTb BbINONHSATL HEOOX0AUMbBIE ONSi COCTABNEHUS!
KOHOMUYECKMX fI0B NNaHOB pacyeThl HOBbIBATb MX
(MPOCHECCHOHANBHbIE 9KOHOMMYECKUX pa3nenos nna % pacyeTbl, 060CHOBbIBA
KOMNETEHLIMN) N NPencTaBnaTb pesynbTatbl paboTbl B COOTBETCTBUM C
MNPUHSTBIMU B OpraHn3auuny ctaHaapTamm
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B pe3ynbTarte 0OCBOEHNA ONCUNMIINHDBI CTYOEHT:!

Lncpp komneteHLUN

PacwudpoBka

npuobpetaeMon KOMNeTEHLUN

NnK-8

KoMn

(npodhbeccmoHanbHble

eTeHunn)

- CNOCOBHOCTb UCMoNb3oBaTb ANs peweHnsa aHalTIMTN4eCKnx m
ncecnenoBartenbCkmnx 3anad4 CoBpeMeHHble TEXHNYECKNE
cpencTtsa N MHPOPMaLMOHHbIE TEXHONOTNK

1. DONXEH 3HaTb:

- OCHOBbI NNMHENHOWN anre6pb|, HeobxoauMble Ons NoCTaHOBKWN, MaTeMaTn4eCckKoro MmoaoenmpoBsaHmna n
peweHnsa aKOHOMNYECKX 1 yrpaByieHYeCKUX 3aaau.

2. IONXEH yMeTb:
- (hOpPMyNMpPOBaTb NOCTAHOBKY 3a4a4v U BblbpaTtb anroputM ee pPeLleHns;
- COCTaBNATb 9KOHOMUKO-MatemaTnyeckme Moaenu,

- NPUMEHATb MeToObl MaTteMaTn4eCckoro MogenmpoBaHns, TeopeTn4eckoro n aKkcnepmMeHTanbHoOro
nccnenoBaHua ons peweHmsa aKOHOMNYeCKnX 3a,0a4;

- aHanNM3npoBaTb pe3ynbTaThbl peweHns 3aaad,
- FPaMOTHO OCPOPMNIATb X0 PEeLleHns 3aaa.

3. DONXEH BnaneThb:
- HaBblKaMW NPUMeHeHnsa COBPEMEHHOIo MaTeMaTn4eCkoro MHCTpyMeHTapua ons pelweHns
9KOHOMUMHYECKNX 1 ynpaBneH4eCknx 3anau,

- METOOMNKOM NOCTPOEHWS, aHanm3a u NpUMEHeHNa MmaTteMaTuyecknx Mmoaenein ans oueHkKun
COCTOSIHUSA N NPOrHo3a pa3BuUTUS 9KOHOMUYECKUX MPOLECCOB N NPUHATUSA YnpaBneHYeCcKnx
peLeHni.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- K NPUMEHEHUNI0 METOA0B NIMHEHOK anrebpbl NpU peleHnn 3aaa4y NPogeccnoHanbHoM
LesiITeNIbHOCTH.

4. CTpyKTypa 1 cogepxaHue AUCLUNIUHBI MOAYNS
Obwas Tpya0eMKOCTb AUCLIMMNIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3K3aMeH B 3 ceMecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs [OMnycKa K 3ayeTy
28 6annos.

86 bannos 1 bonee - "OTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuTENBHO" (YAO0B.);
54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunimHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNAUHbI/MOAYNS

Bupabl n yacobl
ayauTopHOM paborThbl,

Pasnen
Hepnens MX TPy A0EMKOCTb Tekywue copmbl
N .D.VII(\:IIL:)VJIJ‘I';,J"I.IV;I'HbI/ Cemectp, . ecTpa (B yacax) KOHTpONS:
Nexumn MpakTuueckuelllaboparopHbie
3aHATUSA paborbl
Tema 1. Onpepenntenb
PervncTphimoHHbIi Homep 954951617 BAEKTPOHHBLH
Bl YHUBEPCHTET
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n ero ceoinctea. Matpuubl 1 4eNCTBUSA HaL HAMU.

‘ ‘ | Huckyccusa
OduceMeHHoe
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|
KoHTponbHas
Tema 2. Mogzenb 3 1 1 0 paboTta
‘|NeoHTbEBA. Luckyccus
Tema 3. n-mMepHble
BEKTOPHbIE [MncbmeHHoe
NpPOCTpaHCTBa. 3 1 0 0 aomalHee
‘[NTnHenHas 3aBUCUMOCTb 3afaHve
N paHr CUCTEMbI
BEKTOPOB.
Tema 4. CobCcTBEHHbIE
yncna n cobcTBeHHbIe Nncementoe
BEKTOPa nomalwHee
"IKBagpaTtuyHble popmbl, 3 0 1 0 3auaH@e
npYBELEHNE K CTHbI Onpoc
KaHOHMYeCKoMy BMAY.
Tema 5. [NponseonbHble Ei%Lm%%BHaoHeme
CUCTEMbI JINHENHbIX 3 1 1 0 noMalHee
‘lypaBHeHun. Meton sanaHme
XopnaHa-Taycca.
lMucbMeHHoe
Tema 6. OnopHble nomatuiHee
|pelweHnsa cnctem 3 0 1 0 3anaHve
NVHENHbIX YpaBHEHUN. Hunckyccusa
Tema 7. OneMeHTbl
BEKTOPHOW anrebpsbi. lNMncbMeHHoEe
Buabl nponsseneHnin B 3 1 0 0 JoMallHee
"IR3: ckansipHoe, 3anaHue
BEKTOPHOE, CMEeLlaHHoe.
Tema 8. OneMeHTbl Kggggganaﬂ
aHanMTn4eCckom |E|I/ICbMeHHoe
.[reomeTpumn Ha 3 1 1 0 nomawHee
NNOCKOCTN 1 B 3ananmne
NPOCTPaHCTBE.
Tema . Itoroeas 3 0 0 0 Ok3aMeH
" |dopma KoHTpOnNA
Ntoro 6 6 0
4.2 CopepXxaHue ONCLUMIUHDI
Tema 1. Onpepnenutenb n ero ceoncrTea. MaTpuubl U 0eACTBUA HaL HAMM.
PerncTpaumnoHHbIii Homep 954951617 OAEKTPOHHEBEH
Bl VHHBEPCHTET
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nekumnoHHoe 3aHsitne (1 yaca(os)):

Onpepenutenn 2-ro, 3-ro, n-ro nopsakos. CeoncTtea onpegenutenen. Metoabl BblHUCNEHNS
onpenenuTenen n nopsaaka: pasnoxeHve onpenenuTens, MeTon NoHMXeHnn nopsaka. Cuctema n
NIMHENHbIX YPaBHEHWI C N HEM3BECTHbIMU, ee peweHne metonoM Kpamepa. [encteuns Hag
maTpuuamm n ux ceoiictea. ObpatHas matpuua, TeopemMa o ee CywecTBoBaHUA. ANropuTM™
HaxoXAeHns obpaTHo MaTpuLbl.

npaktudeckoe 3aHsitne (1 yaca(os)):

BbluncneHune onpenenutenen 2-ro, 3-ro, 4-ro nopsakos. @opmynbl Kpamepa ons peweHns CMCTeMb!
N NMMHENHbIX YPAaBHEHUN C N HEU3BECTHLIMU. YMHOXEHME MaTpULbl Ha YACNO, TPAHCMNOHUPOBAHNE,
CNOXeHune, yMHOXeHNe matpuu. BeluncneHne obpatHoi matpuLbl.

Tema 2. Mogensb JleoHTbeBa.
NeKuunoHHoe 3aHsitne (1 yaca(os)):

Mogenb JleoHTbeBa MHOrooTpacneBo aKOHOMUKN. MaTpuLbl KO3MUUNEHTOB NPAMbBIX U NOHBIX
3arpar, UX SKOHOMMYECKMI CMbICN. YpaBHEHWE 3aBNCMMOCTU MeX Ay BanoBON U KOHEYHOM
npoayKUMen.

npaktnyeckoe 3aHsitne (1 yaca(os)):

MexoTpacneBor 6anaHc cucTembl "3atparhbl - Bbinyck Npoaykummn". HaxoxaeHne matpuubl
KO3(PPULIMEHTOB NPSAMbBIX 1 MOMHbIX 3aTpaT. DKOHOMUYECKUIA aHann3 MaTpuLbl KOSULNEHTOB
MOMHbIX 3aTpart. BblyncneHne BanoBoro Bbinycka no ypaBHEHUIO 3aBMCUMOCTN MeXy BanoBon u
KOHEYHOW npoaykunei.

Tema 3. n-MepHble BEKTOPHble NPOCTpaHCTBa. JIHenHasi 3aBMCUMOCTb U PaHr CUCTEMbI
BEKTOpPOB.

neKkuunoHHoe 3aHsitne (1 yaca(os)):

N-MepHble BEKTOPbI U AENCTBUS HAL HUMW, N-MEPHOE NMHEHOEe BEKTOPHOEe nNpocTpaHcTeo R(n).
NuHeiHasa koMbuHaums BEKTOPOB. JInHenHas 3aBUCUMOCTb U NIMHEAHAS HE3ABUCUMOCTb CUCTEMbI
BeKTOpOB. MNMoHATMe 6a3nca n-MepHOro BEKTOPHOrO NpocTpaHcTBa. PasnoxeHne Bektopa no
BekTopam 6asnca. PaHr cuctembl BEKTOPOB 1 paHr MaTpuLbl.

Tema 4. Cob6cTBEHHbIE Uncna U co6cTBeHHble BekTopa. KBagpaTtuuHbie oopMbl, NpuBeaeHue K
KaHOHUYECKOMY BuAy.

npakTudeckoe 3aHsitne (1 yaca(os)):

CocTaBneHune xapakTepmncTMyeckoro ypaBHeHus. BolumcneHne cobCTBEHHbIX 3HAYEHMIA MaTPULLbI.
AnNropunt™M HaxoxneHns cobCTBEHHbIX BEKTOPOB NMHENHbIX onepaTtopos. OnpenenexHve
MONOXUTENbHOM N OTpULATENbHON ONpeaeneHHOCTN KBaapaTuiHbIX OOPM C MOMOLLbIO KpUTepus
CwunbsecTpa.

Tema 5. NpounsBonbHbIe cUCTEMbI IMHENHbIX ypaBHeHU. MeTon JKopaaHa-laycca.
NeKuunoHHoe 3aHsitne (1 4aca(os)):

Mpon3BONbHbIE CUCTEMbBI M NNHENHBIX YPABHEHWU C N HEM3BECTHbLIMU. [TOHSATNE 06Wero, YacTHOro U
6a31CHOro peleHunii cncteMbl ypaBHeHuin. Meton XopgaaHa-Iraycca. MNepexon 0T ogHOro 6asmcHoro
peLeHns K 4pyromy.

npaktnyeckoe 3aHsitne (1 4aca(os)):

OnpegneneHne COBMECTHOCTW MPOM3BONbHON CUCTEMbI M IMHENHbIX YPaBHEHWI C N HEU3BECTHbLIMU
no Teopeme KpoHekepa-Kanennu. HaxoxneHue obwero, 4acTHOro 1 6a3ncHOro pewweHnii CUCTeMbI
ypaBHeHuin meTonom XopaaHa-laycca. MNepexon oT oaHOro 6asncHOro peleHnst K opyromy.

Tema 6. OnopHble peLueHNs CUCTEM NIMHENHbIX YpaBHEHUN.
npaktudeckoe 3aHsitne (1 yaca(os)):

HaxoxneHne onopHOro v JOnyCTUMOro PeLeHnini CUCTEM NNHEVHBIX YPaBHEHWIA C MOMOLLbIO
CMMMNNEKCHbIX Npeobpa3oBaHuii.

Tema 7. neMeHTbl BEKTOPHOM anrebpbl. Buabl npon3seneHnn B R3: ckansipHoe, BEKTOPHOE,
CMeLLaHHoe.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

PernctpaumoHHbin Homep 954951617
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CkansipHoe npou3BeneHne, ero CBOMCTBa U NpuMeHeHne. BekTopHoe npovnseeaeHue.
"eOMeTPMYECKIMIA CMbICT BEKTOPHOIO NponaseaeHns. CMewaHHoe npova3seneHne. Ycnoeme
KOMMNIaHAPHOCTN BEKTOPOB.

Tema 8. dnemeHTbl aHANUTUYECKOWN reoOMeTPUN Ha MNTOCKOCTU U B MPOCTPaHCTBE.
nekumnoHHoe 3aHsitne (1 yaca(os)):

MpsiMas NMHWS Ha NNOCKOCTW, Pa3NNYHbIE BUAbI YPABHEHNS NPSMOM, Yron Mexay ABYMS NPSMbIMU.
PaccTtosiHne ot Toukmn oo npsimoit. KaHoHMYeckme ypaBHEHNS KPMBbIX BTOPOro nopsaka. MNpsmas un
NNOCKOCTb B TPEXMEPHOM MPOCTPAHCTBE M CNocobbl nx 3aaaHus. Knaccudpmkaums noBepxHOCTEN
BTOPOro nopsaka.

npaktnyeckoe 3aHsitne (1 4aca(os)):

HaxoxpaeHue ypaBHeHMS NpsMoli B obLem Buae, C YrinoBbIM KOIGMULMEHTOM, B OTPE3KaX Ha OCSX.
BbluncneHue yrna mexay npsmbiMu. OnpeneneHve Buaa KpUBo BTOPOro Nopsiaka, X MoCTPOeHNe.
Bnabl ypaBHEHMS NNOCKOCTM B NpocTpaHcTBe. BaaumMHoe pacnonoxeHne nnockoctein. dopmyna
PacCToSHUS OT TOYKM A0 nnockocTn. KaHOHMYeCcKoe 1 napamMeTpuyecKkoe ypaBHEHUS NPSIMOiA B
npocTpaHcTBe. B3aMHOe pacnonoxeHue npsmbix. Yron Mexay npsiMoi 1 NiockocTu. YpaBHeHNs
MOBEPXHOCTEN BTOPOro nopsiaka.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATeNIbHOM paboTbl AUCLUMIUHBI (MOLYNSA)

Bupbl
N Pasnen Cemect Hepens | camocTtositenbHon [TpyAoeMKoCTb g%%’::;ﬁg:;gzga
JOucumnnmnHbI Pcemectpa pa6oTbI (B yacax) a6oThbl
CTyAEeHTOB P
T 10 noaroToBka NMUCbMEHHOE
MaTpuubl 1 nencTeus NOLIrOTOBKA K
HamO HUMW. ncKyccus
ANCKyCCUn 6 amckyee
noaroToska K
OAroToska 6 ONCKYCCUS
anckyccum
o |Tema 2. Mopens 3 NOArOTOBKA K
‘[lleoHTbEBA. N
KOHTPOSIbHOW 8 Kzggp;ganaq
paboTe P
Tema 3. n-mMepHble
ﬁeﬁp:ﬁma noAroToBKa MUCbMEHHOE
3. ﬂFI:IHeVIpl-iaﬂ 3aBi/ICVIMOCTb 3 AloMalLHEro 15 noMaHee
N paHr CUCTEMbI 3afanis sanane
BEKTOPOB.
Tema 4. Cob6CTBEHHbIE noAroToBKa MUCbMEHHOe
yncna n cobcTBeHHbIE JoMallHero 8 nomauHee
4 [BEKTOPA. 3 3agaHus 3agaHue
KBagpaTu4yHble qOOpMbl,
rnpvBeaeHe K MOAroroska K 7 CTHbIF ONPOC
KaHOHWYEeCKOMY BuaYy. yCTHOMY Onpocy Y P
T 5 noaroToBka NMUCbMEHHOE
emMa o. pOV|3UBOJ'|be|e IOMaLHEro 9 JomMallHee
5 |CCTEMbI INHEHbIX 3 3a0aHus 3amaHne
ypasHeHuin. Meton, MOArOTOBKA K
XoppnaHa-I"aycca.
pa y TECTIPOBAHMIO 6 TecTnpoBaHue
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Buabi
N Pasnen Cemecr Hepens | camocTtositenbHon [TpyAoeMKoCTb g‘:ﬂ%’::;';?:;gzg;
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYLEHTOB P
nonroToeka NUCbMEHHOoE
Tema 6. OnopHble JoMalHero 8 JomalHee
6.|pelweHnsa cnuctem 3 3adaHus 3afdaHue
NVUHENHbIX YPaBHEHWUIA. noaroToBka K
NcKyccus
aunckyccum 6 Anckyce
Tema 7. OneMeHTbl
gigg%Hoommgggizzﬁh B noaroToeka NUCbMEHHOoEe
7. R3: CKagﬂpHoe 3 JoMalHero 14 JomalHee
) ’ HUSA HU
BEKTOPHOE, CMeLaHHoe. sana anahne
T 8 5 noaroToBka NUCbMEHHOE
€Ma ©. INEMEHTDI NOMAaLIHEero 8 [oMallHee
aHannTnyeckom 3a0aHus 3anaHue
8.[reomeTtpun Ha 3
NIOCKOCTN 1 B :gﬂggﬁiﬁi; 8 KOHTpOnbHas
NPOCTpaHCTBe. T
PocTP paboTe pabota
Ntoro 123

5. O6pazoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

OcBoeHue agncumnnuHbl 'TinHeHasa anrebpa’ npegnonaraeT UCNONb30BaHNE Kak TPAANLMOHHbIX
TEXHONOrMM (NeKuuun, NpakTuyeckme 3aHATUS C UCNOMb30BaHNEM METOONYECKUX MaTepuanos), Tak u
MHHOBALMOHHbBIX 06pa30oBaTenbHbIX TEXHONOMNIA C NCMONb30BAHNEM B Y4EOHOM MPOLECCe aKTUBHbIX U
NHTEPaKTUBHbBIX (OOPM MPOBEAEHNS 3AHATUI (BUCKYCCUN MO PELLEHMNIO 1 aHaNU3y 'MpPobieMHbIX
cutyaunin').

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Onpepenutenb u ero ceorcTea. MaTpuubl n AeNCTBUSA HaO, HUMWN.
ONCKyCCUS , MPUMEPHbIe BOMPOCHI:

1. Kakne cBoiicTBa onpeaenuteneit NpUMEHSIIOTCS NPW BbIYMCIEHUN ONPEaEnUTens n-ro nopsaka
METOAOM Pa3NIoXEHNS, METOAOM MOHMXeHUs nopsaka? 2. MNoctaHoBka 3a4ay 1 nepexomn K
matpuyHomy Buay. 3. MHoroobpaaue cnocobos pelweHns 3anad. 4. CpaBHeHNEe HENOCPELCTBEHHOMO
MEeToAa PELEHNs CUCTEM NINHEHBIX ypaBHEHWIA, No doopmynam Kpamepa n cnocoba pelweHns ¢
nomouwbto MaTpuu,. 5. MNMpenmylectsa n HELOCTATKN PEWEHNS CUCTEM MAaTPUYHBIM METOAOM. 6.
Cneumnguka peleHns 3KOHOMMYECKUX 3afay C MPUMEHEHNEM MaTpuLL.

nMCbMEeHHOE JOoMallHee 3aidaHne , NpuMepHbIe BOMpPOChHI:

3anaHns no Teme n3 COopHvKka 3aay No MaTemMaTvke Onst 9KOHOMUCTOB: y4ebHoe nocobue ons
9KOHOMMYeckmMx cneumanbHocTel By3os./ P. L. MapnaHos, A. HO. XacaHosa, P. A. CyntaHos, A. T.
datbIx0B; N0 Hay4YHoWn penakumen npod. P. W. MapaaHosa.- KasaHb: KazaH. ['oc. YH.-1, 2009. 576
C.. 99 21.6-21.9,21.14,21.15,21.17,22.8 - 22.11, 22.16 - 22.19. Bbiuncnutb onpenenutenn 3-ro,
4-ro nopsagka. Belumcnutb onpegenutens 4-ro nopsaka, npuseas ero ¢ noMoLLblo CBOWCTB
onpenennTens K TpeyronbHoMy Buay. Haitn MuHopbl 1 anrebpanyeckme oononHeHus. Pewntb
CUCTEMY NMHENHbIX YpaBHeHun no doopmynam Kpamepa. BbinonHutb gencTens Hag matpuuamu.
Haiitn obpatHyto Matpuuy Ans AaHHOW MaTpuubl. Pewmntb MatpnyHoe ypaBHeHne. Pewntb cuctemy
ypaBHEHWIA C MOMOLLbI0 06paTHON MaTpULibI.

Tema 2. Mopenb JleoHTbeBa.
ONCKYCCUS , NPUMEPHbIE BONPOCHI:
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[MocTaHoBKa "cuTyaTMBHOM 3a4a4mM": pacCCMOTPETb MHOrOOTPACNEeBOE XO39NCTBO, NPON3BOAsLLEe
HEeCKOoMbko B1UAOB npoaykumn. OH6beMbl MPOMEXYTOYHOrO M KOHEYHOIO NPOAyKTa CHUTAKOTCS
n3secTHbiMU. CocTaBnTb MoLenb JlIeoHTbEBA 1 YpaBHEHME MexXoTpacnesoro banaHca. NoctponTb
TEXHONOrMYecKkyo MaTpuuy, onpenennTb MaTpuuy MoHbIX 3aTpaTt U HANTWN BaNOBbI BbIMyCK MO
N3BECTHOMY KOHEYHOMY NPOAYKTY Ha HOBbIA accopTuMeHT. O6CyanTb Noy4YeHHble pe3ynbTaTbl.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

LaH mexoTpacnesoit 6anaHc Tpex oTpacnei npoMblwneHHocTn. OnpenennTb: 1) TEXHONOrMYECKYHO
mMartpuuy; 2) Mmatpuuy KoathguLMEHTOB NOMHbIX 3aTpaT 1 AaTb 3KOHOMUYECKUA aHanus; 3) maTtpuuy
KO3(pPULIMEHTOB KOCBEHHbIX 3aTpar; 4) BaNOBbIV BbIMyCK HA HOBbIA aCCOPTUMEHT KOHEYHOM
npoayKUNN.

Tema 3. n-MepHble BEKTOpHble NpocTpaHCcTBa. JIuHenHasi 3aBMCUMOCTb U paHr CUCTEMbI
BEKTOPOB.

nMCbMeHHOe JoMallHee 3anaHne , NpuMepHbie BOMpoChl:

3apaHusa no TeMe 13 cbopHKKa 3afay No matemaTtmke ANisi 3KOHOMUCTOB: €€ 23.2, 23.5, 23.6, 23.11.
BbinonHWTb yka3aHHble AeCTBUS Ha4 BeKTopaMu. HainTn nuHeiHyo KoMbHaLUNIO BEKTOPOB.
[MpoBepuUTb NUHENHYIO 3aBUCMMOCTb N HE3ABMCUMOCTb CUCTEMbI BEKTOPOB. NokasaTb, YTO BEKTOPbI
obpasytoT 6asuc, 1 HaT! KoopaMHaThl 3a4aHHOro BEKTOpa B 3TOM basuce.

Tema 4. Cob6cTBEeHHbIE Uncna u cob6¢cTBeHHble BekTopa. KBaapaTtuuHbie ¢popMbl, npuBeaeHue K
KaHOHUYEeCKOMY BUAY.

nMCbMEeHHOE JOoMallHee 3adaHne , NpuMepHbIE BOMPOChHI:

Haitn cobcTBEeHHbIE 3HAYEHMS 1 COBCTBEHHbIE BEKTOpbl. OnpeaennTb MaTpuuy KBaapaTuyHON
goopmbl. OnpenenvTb TUN KBaAPaTUYHON popMbl. [1prBeCTM KBaOpaTUyHY0 OopMy K
KaHOHMYeCcKoMy Buay.

YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

1. Kakune uncna HasbiBaoTCst COOCTBEHHBIMM 3HAYEHNSMU MaTpULbl? 2. Y Kakux MaTtpuL, CyLeCcTBYIOT
cobcTBeHHble 3HaYeHna? 3. Kakoe ypaBHeHMEe Ha3biBaeTCs XxapakTePUCTUYECKUM ypaBHEHUEM
maTpuubl? 4. Kako BEKTOP Ha3biBAEeTCSH COBCTBEHHLIM BEKTOPOM KBAAPATHOW MaTpuLbl, TMHENHOrO
onepatopa? 5. Kak HanTn cOOCTBEHHbI BEKTOP MaTpuLibl, COOTBETCTBYIOLWNIA €e COOCTBEHHOMY
3HayeHn0? 6. Kaknmn cBoiicTBaMmn 0bnanatoT COOCTBEHHbIE BEKTOPA NIMHEWHbIX ONepaTopoB? 7.
KakoBo onpegneneHune ksagpaTnyiHon oopmbl? 8. Kakme kBaapatuyHbie qoopMbl Ha3blBaOTCA
3HaKooNpeaeneHHbIMA: a) NONOXUTENBHO OnpeaeneHHbIMK, 6) oTpyuUaTenbHO onpeaeneHHbiMn? 9.
Kakune kBagpatmyHbie oopMbl 3HakoHeonpeaeneHHol? 10. Kakme MMHOPbI MatpuLbl KBagpaTUYHOM
goopMbl HasblBaroTCA rnasHbiMn? 11. Kak doopmynupyetcsa kputepuii Cunbesectpa?

Tewma 5. Npon3BonbHbIE CUCTEMbI IMHENHbIX ypaBHeHUn. MeTton, XKopoaHa-l"aycca.
NMCbMEHHOEe foMallHee 3afaHune , NpYMepHble BOMNPOCHI:

3anaHns no Teme n3 cbopHvka 3atay No MaTemMaTvke Onst 9KOHOMUCTOB: €9 24.2 -24.4. [poBepuTb
COBMECTHOCTb CMCTEMbI ypaBHeHUIA. HainTn obwee 6a3ncHOE 1M YaCTHOE peLleHNe CUCTEMDI
NVHelHbIX ypaBHeHuiA. MeTonom XopaaHa-laycca HanTu aBa 6a3nCHbIX PELIEHNSI CUCTEMBI
NINHENHbIX YypaBHEHWUIA.

TecTnpoeaHune , npMMepHbIie BOMpOChl:

1. O6WKMM peleHneM CUCTEMbI M NINHEVHbBIX YPABHEHWUIA C N HEM3BECTHBLIMM HA3bIBAETCS: @) PELEHME,
B KOTOPOM CBOOOHblE HEN3BECTHbIE NMPON3BO/bHbI; 6) peweHne, B KOTOPOM 6a3nNCHbIE HEM3BECTHbLIE
NIVHEHO BblpaXxaroTcs Yepe3 CBOOOAHbIE HEN3BECTHbIE; B) CYMMa YaCTHbIX PELLEHNIA 3TOW CUCTEMBI;
) CyMMa YacTHbIX 1 6a3NCHbIX pewweHnii aToin cuctemsbl. 2. Yncno 6asncHbIX pewweHnii NPON3BObHO
CUCTEMbI M IMHENHbIX ypaBHEHWIA C N HEM3BECTHbLIMM ONpeaenseTcs: a) popMynon ymcna
coyeTaHmit; 6) YNCNOM YpaBHEHUIA; B) YACNIOM HEN3BECTHBIX; ') PA3MEPHOCTBIO MaTPULIbl CUCTEMDI. 3.
Ecnu B Tabnuue XopaaHa-aycca nmetotcs ase nponopumoHanbHble CTPOKW, TO: a) 04HY MOXHO
BbIY4ECTb M3 APYroW; 6) NX HY>XKHO CNOXWUTb; B) CUCTEMA HE UMEET PELEHWNIA; T) OLHY N3 HUX HY>XHO
Bbl4EPKHYTb. 4. ECnu r - yncno 6a3ncHbIX HEM3BECTHBIX, @ N - 0bLiee YNCNO HEN3BECTHBIX B
NPOW3BONIbHOM CUCTEME M NINHENHbIX YpaBHEHWIA, TO cucTemMa uMeet 6€CKOHEYHOE MHOXECTBO
peweHnin npu: a) r=n ; 6) m=n ; B) r MeHblle N ; T) r © m bonblwe n. 5. NepemMeHHas Ha3biBaeTCA
cBobonHow, ecnu B Tabnuue XoppaaHa-aycca: a) ctonbew, KoagohnUMEHTOB NPU Helt HyneBoii; 6)
OHa He BxoauT B cTonbel B 6a3uc; B) ctonbew, KoappnLMEHTOB NPU HEl COCTOUT U3 eONHWL; ) OHa
BX0AMT B cTonbel, B 6asuc.
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Tema 6. ONoOpHbIe peLueHNs CUCTEM NIMHENHbIX YPaBHEHUN.
ONCKyCCUS , MPUMEpPHble BOMPOCHI:

1. ObcyanTb NPaKTUYECKYt0 BaXHOCTb BblAENEHNS Knacca ONMopPHbIX 1 AOMYCTUMbBIX PELIEeHWIA. 2.
MpoaHannanpoBatb 0COBEHHOCTM CUMMNEKCHbIX NpeobpasosaHmii. 3. O6cyanTb, NPV KakoM YCroBMK
MOXHO C YBEPEHHOCTbIO YTBEPXAaTb, YTO CMCTEMA YPABHEHWNN HE MMEET ONOPHbIX pelleHn. 4.
Ob6bACHUTL Nepexo 0T HalAEeHHOrO OMOPHOro PELEHNSI CUCTEMbI YPABHEHWIA K HOBOMY.

nMCbMEeHHOE JoMallHee 3adaHne , NpuMepHbIe BOMPOChHI:

3apaHusa no Teme n3 cOopHKKa 3afay No MaTteMaTtrke Asisi 3KOHOMUCTOB: €€ 24.5 - 24.7. Haintm
oblwee oNoOpHOE 1 OOMYCTMMOE PELLEHNE CUCTEMbI YPaBHEHWIA. HaliT BCe ONopHble pelweHns
CUCTEMbI YpPaBHEHWIA.

Tema 7. dneMeHTbl BEKTOPHOM anrebpbl. Buabl nponsseneHun B R3: ckansipHoe, BEKTOPHOE,
cMellaHHoe.

nMCbMeHHOe noMallHee 3anaHne , NpuMepHbie BOMpoChl:

1. BbinonHWTbL OENCTBUS HAL 3a4aHHbIMU BEKTOPAMU (CNOXEHNE, YMHOXEHUE Ha YACNOo, NOUCK
ONUHbL). 2. HaTn ckansipHoe, BEKTOPHOE U CMeWaHHoe npon3eeneHne BekTopos. 3. Pewntb
3a[a4y Ha UCrnonb30BaHMe CBOMCTB BEKTOPOB (HaxoXAeHve nnowann TpeyronbHuKa,
napannenorpamMma, BbluucneHne obbema nupamMuabl, napannenenunena, onpeneneHme
KONAMHeapHOCTN, KOMMNAaHapHOCTN BEKTOPOB).

Tema 8. dneMeHTbl aHaNMTUYECKON reOMEeTPUM Ha NNOCKOCTU U B MPOCTPaHCTBeE.
KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

1 3apaHve: HanTK onpenennTenb; BbINONHUTL OENCTBUSA HAO MaTpULUaMU; HAWTX paHr MaTtpuubl. 2
3ajaHune: HanTu ckansipHoe (BEKTOPHOE, CMeWwaHHoe) Npon3BeeHne BEKTOPOB; HANTN ypaBHEHWE
NPSIMOIA, MOCTPOUTb KPMBYIO BTOPOro Nopsiaka. 3 3aaaHue: NpoBepuTb COBMECTHOCTb, HanTK oblee,
6a31CcCHOE/0NOPHOE N HYaCTHOE/AOMYCTUMOE PELIEHNE CUCTEMbI IMHENHBIX YPaBHEHWIA.

nMCbMeHHOE noMallHee 3adaHne , NpuMepHble BOMpPOChI:

1. HanTtn ypasHeHue npamoint. 2. [locTponTb KprBYtO BTOPOro nopsaka. 3. Hantu ypaBHeHne
NIOCKOCTU, MPOXoasllen Yyepes 3anaHHY0 TOYKY NepneHankynsapHo 3anaHHOMYy BEKTOPY,
npoxoasien Yepes 3afaHHyO TOYKY napannenbHo OBYM BEKTOPAM, Yepes TPy 3a4aHHble TOUKW. 4.
Haritu yron mexagy nnockoctsamu. 5. Hatu pacctosHue mexay napannefibHbIMU NAOCKOCTSAMU. 6.
Hantn pacctosHne oT TOYKM [0 NAOCKOCTU. 7. 3anucaTtb ypaBHEHME NPSMOA B KAHOHNYECKOM,
napameTpuyeckom smae. 8. Hantu To4ky nepecedyeHns NpsMon n NnockocTu. 9. Hantu yron mexay
npsambiMy. 10. HainTtn yron mexay npsiMon 1 nnockocTblo. 11. [locTponTb NOBEPXHOCTb BTOPOro
nopsaaka.

Tema . UToroeasi oopma KOHTpOns

[MpnMepHbIe BONPOCHI K 3K3aMEHY:
1. OnpeneneHve onpegenutens n-ro nopsaka. CBoNCTea onpegenvrenei.
2. lNpasuna BblYMCNeHNa onpenenutenem 2-ro n 3-ro NopsiaKoBs.

3. MeTtoapl BblMUCNEHNS onpep,enmenem N-ro nopsapnka: pa3noXeHue onpenenntensd, Meton
NOHNXEHNA nop4aoka.

4. Meton Kpamepa.

5. MoHatne matpuubl. Bugbl matpuu,.

6. [lecTBMa HaL MaTpuuamm n nx CBOMCTBA.

7. ObpatHas matpuua, TeopeMa 0 ee CyLWeCTBOBaHNN.
8. Anroputm HaxoxaeHus obpaTtHo MaTpuLbl.

9. MaTpuyHas goopma 3anmcu CUCTEM N NIMHENHbBIX YPaBHEHWIA C N HEM3BECTHBIMU N €€ peLleHne C
NOMOLLbIO 06paTHO MaTpULbI.

10. Mopnenb JleoHTbEBA MHOFOOTPAC/EBO 9KOHOMUKW. [MocTaHOBKa 3a4a4y MeXoTpacneBoro
banaHca.

11. MaTpuubl KO3PPULMEHTOB NPSAMbBIX W NOJHbIX 3aTPaT, MX 9KOHOMUYECKMWA CMbIC]T.
12. YpaBHEHWE 3aBNCMMOCTM MEXAY BaNOBOM 1 KOHEYHOW NPOAYKLMEN.
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13. Nn-MepHble BEKTOPbl U OENCTBMSA HaO HUMMW.
14. AKCOMbl BEKTOPHOrO MPOCTPaHCTBA.

15. JlnHeitHas koMbmHaUMs BeKTOPOB. JIMHeiHas 3aBMCMMOCTb U NIMHENHAas He3aBUCUMOCTb
CUCTEMbI BEKTOPOB.

16. CBoncTBa NMHENHO 3aBUCMMOW U NIMHEHO HE3aBUCKMOW CUCTEMbI BEKTOPOB.
17. MNMoHaTne 6a3uca n-MepHOro BEKTOPHOro npocTpaHcTea R(n).

18. PasnoxeHne BekTopa no BekTopam b6asuca.

19. PaHr maTpuubl: onpeneneHns n cBomncTea.

20. MeToAbl BblYMCNEHNS paHra MaTpuLbl.

21. PaHr cuctembl BEKTOPOB. TeopeMbl 0 CBONCTBAX NMMHENHO 3aBUCMMON U NTNHENHO HE3aBUCUMOM
CUCTEM BEKTOPOB.

22. Teopema KpoHekepa-Kanennu.

23. OnpeneneHnst COBMECTHOM, ONpeaeneHHon 1 HeonpeaeneHHoN CUCTEMbI IMHENHbIX YPaBHEHWIA.
24. TMoHsTNe 0buero, YacTHOro 1 6a3MCHOrO PELEHNA CUCTEMbI YPABHEHWIA.

25. MeTton XopgaaHa-Iaycca.

26. [Nepexon oT 04HOro 6a3nCHOro peleHns K Apyromy.

27. [NoHATMS ONOPHOro 1 AO0NYCTUMOrO PELIEHN CUCTEM JIMHENHbIX YpaBHEHWIA.

28. CumnnekcHble npeobpasoBaHnsi. Teopema 0 CUMMEKCHbIX NPeobpa3oBaHMsIX.

29. CobcTBEHHbIE 3HaYeHne maTpubl. COBCTBEHHbIE BEKTOPbI IMHEHbBIX ONepaTopoB U X
cBoOWCTBA.

30. lNoHaTre kBagpaTU4HON PopMbl. [ONOXNTENBHO M OTPULATENBHO ONpeneneHHbIe
KBagpaTunyHble doopmbl. Kpntepuii CunbeecTpa.

31. lNpvBeneHve kBaOpaTU4YHON POPMbI K KAHOHNYECKOMY BU Y.

32. CkangspHoe npoms3BefeHne, ero CBOMNCTBa U NPUMEHEHNE.

33. BekTopHoe nponsseneHve. [[eoMeTpnyeckunii CMbICST BEKTOPHOMO NPOU3BEaEHNS.
34. CmellaHHOEe nNpon3BeaeHne 1 ero CBOMCTBA.

35. Bugpbl ypaBHEeHUS NpsiMONA.

36. B3anMHOoe pacrnonoxeHune npsiMbix.

37. Kpueble BTOpOro nopsgka. Snaunc.

38. 'vnepbona.

39. Napabona.

40. lNnockocTb B NPOCTPAHCTBE: BUAbI YPABHEHWIA.

41. BaanmHoe pacnonoxeHue ABYyX MNOCKOCTEN.

42. [psimasi B NPOCTPaHCTBE: CNOCOoObI 3a4aHNS.

43. BaanmHoe pacnonoxeHue AByX MPsMbIX B NPOCTPAHCTBE.

44. B3anMHOe pacrnonoxeHne NpsMon 1 nnockocTn. dopmyna pacCToSaHUS OT TOYKM 0 MIOCKOCTMU.
45. Knaccudprkaums noBepxHOCTeN BTOPOro nopsiaka.

MNpuMepHble 3K3aMeHaUMOHHbIE BUneThbI:

BUJNIET &1
1. YpaBHeHVe 3aBUCUMOCTI MeX 1y BaOBOW N KOHEYHON NpoayKUMeil.

2. HaliTn accopTMMeHT BanoBol Npoaykumnm, HeobxoanMblin ans obecnedeHnst 3aaaHHoM BENNYNHDI
KOHEYHOW npoayKunun.

3. Belumncnutb onpenenutens 4-ro nopsiaka.
4. Haiitn oblwee 6a3ncHoe 1 YacTHOE PeLleHnst CUCTEMbl TMHENHbIX YPaBHEHWIA.

BUJET &2

1. CobcTBEHHbBIE 3HAYeHNe MaTpuLbl. COBCTBEHHbIE BEKTOPBI NIMHEHbBIX ONEPAaTOPOB M X CBONCTBA.
2. HaliTn cobCcTBEHHbIE 3HAYEHNSI MATPULLbI.

3. BbinonHuTb OencTens Han matpuuamu.
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4. OnpenennTb SIBNSIKOTCS N BEKTOPLI @, b, ¢ koMnnaHapHbIMW.

BUJIET @3

1. CBoWcTBa NMHENHO 3aBUCMOW N NNHENHO HE3AaBUCMOWN CUCTEMbl BEKTOPOB.
2. OnpepennTb SABNSETCSA NN CUCTEMA BEKTOPOB NIMHENHO HE3AaBUCUMOA.

3. Onpepnenntb OMHY BEKTOPA.

4. HanTtn onopHoe pelleHne CUCTEMbI NINHENHbBIX YPaBHEHWIA.

BUJIET &4

1. CMewaHHoe nponssefeHne 1 ero CBONCTBA.

2. Haittn o6 bem nupamungpl, 3a8aHHON KOOpAMHATAMW BEPLIMH.
3. Haiitn obpaTtHyto matpuuy.

4. MNMpwnBecTn KBagpaTUYHYO POPMy K KAHOHUYECKOMY B LY.

BUJIET €5

1. B3anmMHoe pacnonoxeHue AByx NpsMbiX B MPOCTPAHCTBE.
2. Hantu yron mexay OBymsi NPSMbIMU.

3. Haintn paHr cnctembl BEKTOPOB.

4. Hantn matpuuy KoagodomLUMEHTOB NOMHbIX 3aTpar.

7.1. OcHOoBHas nuTeparypa:

Marematuka. Y. 3, JonotkasunHa, A. M.;MapaaHos, P. L., 2007r.

Cb6opHMK 3a1a4 No matemaTuke ansi akoHommucTos, MapaaHos, P. L., 2009r.

NuneinHasa anrebpa, NnbnH, Bnaonmnp AnekcaHnposuy;o3Hsk, ayapn MeHpuxosmy, 2010r.
BbluncnutenbHasa nuHeiHas anrebpa, Bepx6buukuin, BaneHtnH Muxainnosuy, 2009r.

NuHenHasa anrebpa n aHanutnyeckas reometpusi, Kapyesckuin, EBreHmin Muxarinosuy;Kapyesckui,
Mwuxaunn MupoHosuy, 2011r.

NuHelinas anrebpa: YyebHoe nocobue. Pynbik Bopuc Muxaiinosmny. Mocksa OOO
'Hay4Ho-nspnarenbckuin ueHtp MH®PA-M' 2013. - 318 c.

http://znanium.com/bookread2.php?book=460611

NuHeiHasa anrebpa: Teopus 1 NpyknagHble acnekTol: YyebHoe nocobue / '.C. LWeBuos. - 2-e nag.,
ucnp. u gon. - M.: Maructp: UH®PA-M, 2010. - 528 c.
http://znanium.com/bookread2.php?book=203776

7.2. lononHutenbHasa nuteparypa:

Cb6opHUK 3afay no Bbicwen matematuke, MuHopckuia, Bacunwuia Masnosudy, 2006r.

Beicwas matematuka. JluHeliHas anrebpa n aHanutudeckas reometpus, F'eBopksiH, Nasen
CamBenosuy, 2007r.

NuHeliHas anrebpa n aHanuTuyeckasi reomeTpusi, AHTOHOB, Banepuii iBaHoewy; laryHoBa, MapuHa
ButanbesHa;JlobkoBa, Hatanbs MiBaHoBHa, 2013r.

AHannTtnyeckas reometpusi n nuHenHas anrebpa, MNycak, Anekcein Agamosumy, 2011r.

Kpacc M.C., YynpbiHoB B.IM. MatemaTtuka onst akoHoMmmuyeckoro bakanaspuara: YuebHuk/ M. C.
Kpacc, b. . YynpbiHos. M.: UHPPA-M, 2013 . - 472 c.

http://znanium.com/bookread2.php?book=400839

CnpaBo4YHUK MO MateMatuke Ans 3KOHOMMCTOB: YyebHoe nocobue / MNoa pean. B.N. Epmakosa. - 3-e
n3g., nepepab. n gon. - M.: UHDPA-M, 2009. - 464 c.
http://znanium.com/bookread2.php?book=187502
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ConoposHukos, A. C. MaTemaTunka B akoHOMUKe : Y. 1 : JlnHeitHas anrebpa, aHanntuyeckas
reoMeTpusi 1 NMHeHoe nporpamMmmmpoBaHue [TekcT] : y4ebHuk / A. C. CononosHuKoB, B. A.
Babaiiues, A. B. bpawnos, W. I'. WaHapa. - 3-e uag., nepepab. u gon. - M.: duHaHChbl 1 cTatuCTrKa,
2013. - 384 c.: nn. - ISBN 978-5-279-03488-8.

http://www.bibliorossica.com/book.html?currBookld=17474&In=ru

TyraH6aes, A. A. JlnHeinHas anrebpa [OnekTpoHHbI pecypc] : yueb. nocobue / A. A. TyraHbaes. -
M.: ®JINMHTA, 2012. - 75 c. - ISBN 978-5-9765-1407-2.

http://www.bibliorossica.com/book.html?currBookld=20069&In=ru

7.3. UHTepHeT-pecypcChl:

NuHelinas anrebpa. AnropuTtmbl. MeTtoapl - http://algolist.manual.ru/maths/linalg/

Marematnyeckunin noptan - http://www.allmath.ru/

ObpasoBatenbHblii MaTeMaTtnyeckunin cant Exponenta.ru - http://www.exponenta.ru/
Obuwepoccuiicknii matematumdeckmin noptan Math-Net.Ru - http://www.mathnet.ru
YyebHo-06pasoBatenbHas pusnko-maTemaTnyeckas bubnuoteka - http://eqworld.ipmnet.ru/ru/library

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMUNINHbI(MOAYS)

OcBoeHue aoucumnnuHbl "NluHeliHas anrebpa” npennonaraeTt UCMo/ib30BaHME Cleaytowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayautopusl, BMECTUMOCTbIO 6onee 60 yenosek. MynbTumMeaniiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €UHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin BuaAeo n ayamno
NHpopMauunu, NONyYeHNs 1 nepenadn 3NeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEONAHOM ayAUTOPUN COCTOUT U3: MyNbTUMEOMIHOrO NPOoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOIO 3KpaHa, akyCTUYECKO CUCTEMBI, a TaKXe MHTEPaKTMBHONM TpMbyHbI NpenoaaBsartens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHanblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENCHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens BnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBNeHnsl, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaasartens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO MO3BONSIET MPOBOANTL NEKLMM, MPaKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHaa ayautopus Takxke oCHalleHa WupPOoKOrnonoCHbIM
LOCTYNOM B CETb MHTEpPHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOLEE
NVMLEH3MOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTtens n He meHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHASbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NPorpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIA JOCTYN B
cetb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHb! K KOPNOpaTuBHOM KoMMbioTepHon cetn KDY n
HaxoOsiTCs B €MHOM JOMEHe.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpenocTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOM 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx POCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U3AaHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONeNCcKMX N30atenbCTs, a TakxXe peakme U ManoTMpaxHble N3naHnsa pOCCUACKUX PerMoHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbI AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro npoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSAM henepanbHbIX FoCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Beayumx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLUMMNINHBI UIMEETCS B HAMYUN B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe MapatenbcTtea "MlaHb" , AOCTYMN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHom nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepruoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmsam no MakCManbHOMY KONMMYECTBY NPOoUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

Y4ebHukn, y4ebHo-MeToamyeckme nocobust Ha bymaxHbix Hocutensx B Hay4Hoi 6GnbnmnoTeke um.
H.W. NobayeBckoro.

ONeKTPOHHbIE KypCbl B cnucteMe [McTtaHUMOHHOro obpasoBaHust KOY.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHuo 38.03.01 "SkoHoMumka" 1 NPodounso NOAroToBkM MUHAHCHI U KPEeauT .
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